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Introduction

I

T is with a feeling of very great pride and pleasure that, as Governor General
of Canada, and as personal representative of our Sovereign King George
I extend to this large and distinguished gathering a very cordial and hearty
greeting today; to those representatives from all over the world—from, I
understand, forty different nations—who are assembled here this morning to assist
us in opening this third World's Poultry Congress in this our Capital city of Ottawa,
and in extending a welcome, I hope to be permitted to sincerely say that I trust
you will find great pleasure, great interest, great profit and great value from your
visit to our country during your stay with us."
With these remarks the third of the now famous World Poultry Congresses
was officially opened by His Excellency the Viscount Willingdon, G.B.E., G.C.M.,
G.C.S.I., G.C.I.E., Governor General of Canada, on July 27, 1927 in the Auditorium
at Ottawa.
World Poultry Congresses have been held as follows:—
The first—The Hague, Holland 1921.
The second—Barcelona, Spain 1924
The third—Ottawa, Canada 1927.
In 1912 representatives of several nations met in London, England, organized
the International Association of Instructors and Investigators in Poultry Husbandry,
named Edward Brown, F.L.S., as the President of the organization and planned the
first real representative gathering of world poultrymen for 1916. For obvious
reasons this gathering did not take place, but as soon as international relations were
re-established another meeting was held. The poultrymen of the world were the first
to meet after November 1918, in an endeavour to establish international relations
upon their old footing. As a result of this meeting the first World Congress of
poultrymen was held at The Hague in 1921.
Under the distinguished patronage of their Majesties the Queen Wilhelmina
and the Queen Mother of Holland, and under the Presidency of His Royal Highness
Prince Henry of the Netherlands, this Congress was a great success. Canada
unfortunately was not represented. Spain tendered an invitation for the second
Congress to meet at Barcelona, and at this Canada was one of the chief participants.
The Congress was held in 1924 under the distinguished patronage of His Royal
Highness King Alfonso XIII and H.R.H. the Prince of the Asturias. As soon as
the second Congress was called Canada decided to participate by sending official
delegates and a Canadian exhibit.
With the Canadian delegates the Canadian Government sent an invitation
for the third Congress to meet in Canada in 1927. This invitation was favourably
received, and accepted.
THE OBJECT OF THE CONGRESSES

The object of these World Poultry Congresses is to bring together those interested in any phase of poultry work with the purpose of stimulating interest in
world poultry affairs; co-ordinating education and research internationally;
educating in the most efficient methods of production, standardization, distribution and co-operation; through exhibits to illustrate important phases of the
poultry industry, and to promote international acquaintance and good fellowship
among the nations of the world.
THE CONGRESS ORGANIZATION

His Excellency the Governor General, the Viscount Willingdon, graciously
consented to give the Congress Vice-regal patronage and throughout the period
of organization took a very keen interest in the Congress.
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Probably the most enthusiastic supporter of these World's Poultry Congresses
in Canada is the Minister of Agriculture, the Hon. W. R. Motherwell. It was due
to his foresight that the invitation was originally extended for the Congress to come
to Canada, and in all the preliminary work he took a very keen interest and rendered
every assistance possible to the officers to whom he entrusted the working out
of detail.
Dr. J.H. Grisdale, the Deputy Minister of Agriculture, in very actively supporting the Congress, presided over a large committee which consisted of the provincial
Ministers of Agriculture, federal and provincial departmental officials, representatives of breeders' organizations, the trade, the poultry press, etc., and the
Congress executive drawn from this large committee worked under the chairmanship
of Mr. F. C. Elford, Dominion Poultry Husbandman, who was also General Director of the Congress. Mr. Ernest Rhoades, B.S.A., was detailed by the Minister
of Agriculture to act in the capacity of Congress Secretary.
Congress organization was carried into the provinces, and each had a Congress
committee under the chairmanship of its Minister of Agriculture.
Publicity, transportation, accommodation, exhibition, reception, function,
automobile, entertainment, catering, ladies' reception, tours, customs, inspection,
motion picture, lingual and information bureau, grounds, and several other committees completed the Congress organization, the work of these committees being
directed by officials from departments of the government service, and by leading
citizens of Canada.
T H E PRESIDENT

The choice of Congress President rests with the country in which the Congress
is held, and the organizers of the 1927 Congress decided to ask the President of the
International Association of Instructors and Investigators in Poultry Husbandry,
Mr. Edward Brown, to act in that capacity. At the two previous Congresses Mr.
Brown acted as Joint President. Mr. Edward Brown—now an LL.D. of McGill
University-—will be remembered as the man who presided over the largest international gathering ever assembled to study a particular branch of agriculture.
Canada assisted Edward Brown to celebrate his "Poultry Jubilee"—-fifty years of
hard work, and striving for recognition for an industry in wrhich he saw wonderful
possibilities. The success of these World Poultry Congresses is evidence of the
justification of the optimism at all times in evidence in Edward Brown's work and
writings.
T H E CONGRESS

Canada commenced her Congress activities in the spring of 1925 and after
several meetings of the executive committee and conferences with the President,
Mr. Edward Brown, a Preliminary Announcement was published early in 1926.
This contained the Congress Regulations and Exhibition rules.
In February 1926, invitations were sent to all nations and to all parts of the
British Empire. A publicity campaign was commenced, and evidence was soon
forthcoming of unprecedented interest in the World's Poultry Congress. Acceptances
of the invitation were accompanied by lists of official delegates and the personnels
of national congress committees.
Early in 1927 a Final Announcement and Program was published, which contained the Congress Regulations and Exhibition Rules reprinted from the Preliminary
Announcement, the program of sessions, and all national committees. This was
followed by an intensive publicity campaign, and when the Congress opened on
July 27th, the following countries had accepted the invitation: Argentina, Australia,
Barbadoes, Belgium, Bermuda, Brazil, Burma, Colombia, Cuba, Denmark,
Dominican Republic, Dutch East Africa, Ecuador, Egypt, England, Finland, France,
Germany, Guatemala, Holland, Hungary, India, Italy, Japan, Kingdom of Serbs
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Croats and Slovenes, Mexico, Newfoundland, New Zealand, Northern Ireland,
Palestine, Persia, Peru, Phillipine Islands, Poland, Roumania, Russia, Scotland,
South Africa, Spain, Switzerland, Turkey, United States, and Venezuela.
The Congress had two main divisions, the sessions and the exhibition.
The sessions were held at the Auditorium. Altogether 153 papers were presented and in nearly all cases they were read by the writers. They included papers on
Breeding, 37; Disease, 40; General, 14; Marketing, 25; Nutrition, 21; and
Extension, 16. Of the total number, 60 were prepared by United States delegates
and 17 by Canadian delegates. Papers were also read by delegates representing
the Argentine Republic, Australia, Belgium, Denmark, East Indies, Egypt, England,
France, Germany, India, Italy, Japan, Java, Netherlands, Northern Ireland,
Poland, Scotland, South Africa and Spain.
The attendance at the sessions was one of the outstanding features of the
Congress, over a thousand delegates being present each day.
The Exhibition was staged in the Central Canada Exhibition buildings situated
in Lansdowne Park. The exhibits included (a) National Exhibits from contributing
countries with educational and live bird displays (b) commercial exhibits and (c)
Canadian exhibits.
In the National Educational exhibits the following countries participated:
Bermuda, Egypt, Germany, Great Britain, Holland, India, Italy, Spain, United
States. The Poultry Science Association, American Poultry Association, and the
International Baby Chick Association all staged interesting and instructive exhibits.
In the live bird exhibition were tabled some 6,040 birds, representing the best
specimens from 1,314 breeders. The breeds represented numbered 272, and the
varieties 593, from seven countries. The countries represented at the Congress
have a total poultry population of approximately 800,000,000 adult fowl, including
ducks, geese and turkeys.
Commercial exhibits were an outstanding feature of the exhibition, and exhibitors in this section reported excellent results.
The Canadian display filled two buildings, with more or less in other buildings.
One building was devoted to an exhibit depicting the story of Canada's poultry work,
the other to exhibits from the nine provinces.
Some 150,000 people visited the Congress Exhibition.
Premier Baldwin atterded a meeting of the International Association of Poultry
Instructors and Investigators held on August 3, and extended an invitation for the
next Congress to meet in Great Britain in 1930. This invitation was accepted, and
as a result it is altogether likely that the place of meeting will be London, England.
THE TRANS-CANADA TOUR
Although the Congress Delegates had ample time and opportunity to see
Ottawa and the surrounding district, those responsible for the Congress recognized
that if it was to result in any adequate conception of Canada being carried away
by the visiting delegates something more than a week in Ottawa must be provided.
Accordingly the Canadian Government, in co-operation with the two great
Canadian railways—The Canadian National and Canadian Pacific—arranged for
a special excursion train to tour Canada beginning at Ottawa on August 5th, crossing the continent and back, and ending at Toronto on August 31st. One hundred
and twenty-five delegates representing eighteen countries were on this train, and
it is safe to say that every delegate returned to his or her home with a vastly changed
conception of Canada and an enthusiastic confidence in the Dominion's future.
The tour was personally conducted by the Hon. W. R. Motherwell, Minister of
Agriculture for the Dominion, and Mr. F. C. Elford, General Director of the
Congress.
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CANADA
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Dr. P. A. BONET, Consul General at Ottawa.

Hon. RAMON DE LEON,
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State Councillor W. A. KOCK, Copenhagen.

DOMINICAN REPUBLIC

Sr. FRANCISCO ESPAILLAT DE LA MOTA, Consul General at Montreal.
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ENGLAND

Sir FRANCIS F"LOUD, K.C.B.

Mr. P. A. FRANCIS, Poultry Commissioner, Department of Agriculture
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EGYPT
FINLAND

MOHAMMED ASKAR BEY, Veterinary School, Giza.
Mr. AKSELI RAUANHEIMO, Consul General at Montreal.

FRANCE

Mr. H. DE CLERVAL, Commercial Attache, Consulate General, Montreal.

GERMANY

Dr. ALFRED SCHACHTZABEL, Museum for Ethnology, Berlin.
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GUATEMALA
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F. PFENNINGSTORFF, President of German Poultry Breeders' Club,
Berlin.
L. G. A. CRESSE, Consul General at Montreal.

HOLLAND

Mr. B. WILTON, Voorburg.

Mr. L. G. J. KAKEBEEKE, Inspector of Agriculture, The Hague.
Mr. W. KAKEBEEKE, Ministry of Agriculture, The Hague.
Dr. L. DE BLIECK, Professor at University of Utrecht.
Dr. A. HAGEDOORN, Secretary Genetic Association.
Dr. B. J. C. TE HENNEPE, Bacteriologist at the State Serum Institute,
Rotterdam.
Mr. C. S. TH VAN GINK, Editor, Voorburg.
Mr. J. MANTEL, Editor, Soesterberg.
Baron G. J. A. A. VON HEEMSTRA, President of the Association Avicultura, Hague.
Dr. I. F. F. CLARINGBOULD, President of the Association Ornithophilia, Zeist.
Engineer J. G. TUKKER, State Poultry Specialist, Beekbergen.
HUNGARY

Capt. PAUL TOLNAY, Agricultural Superintendent.

INDIA
IATLY

Mrs. A. K. FAWKES, United Provinces Poultry Association, Lucknow.
Cav. di Gran Crece Prof. A. BRIZI, Director General of Agriculture,
Rom?.
Cav. Uff. Prof. A. GHIGI, Director Royal FLxperiment Station, Rovigo.
Comm. Prof. A. PIROCCHI, Royal High School of Agriculture, Milan.
Prof. GUIDO ROSSATI, Italian Agrarian delegate R. Ufficio Agrario
Italiano, New York.
Com. D. A. ANFOSSI, Genova.

JAPAN

Mr. KYUTA OGIHARA, Expert of Stock Breeding Experiment Station.
Mr. RYOICHI KrsHi, Department of Agriculture and Forestry.
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. AI. SEFEROVITCH, Consul General at Montreal.
. ING. MANUEL MEZA, Representative of Secretary of Agriculture.
Dr. ARCHIE TAIT, President, Newfoundland Poultry Association.
Mr. R. W. HAWKE, Cornwall, England.
.Miss SCOTT, Ministry of Agriculture, Belfast.
Mr. SIDNEY SMITH, Inspector, Ministry of Agriculture, Belfast.
Dr. DAVID URI, Poultry Expert, Bronx, New York.
.Capt. W. H. CADMAN, Masjid-I-Sulieman, Via Mahammesah.
Mr. D. CUETARA, Consul at Montreal.

PHILIPPINE ISLANDS.
POLAND
ROUMANIA
SCOTLAND

SOUTH AFRICA . . .
SPAIN

.Dr. STEFAN KOPEC, Government Institute for Agriculture, Pulawy,
Poland.
.Capt. DUBUC, Chancellor, Roumanian Consulate, Montreal.
Mr. A. MAIN, Senior Inspector, Board of Agriculture.
Mrs. MACIVER, Poultry Inspector, Board of Agriculture.
Air. A. F. WILSON, Sub-commissioner for Small Holdings, Board of
Agriculture, Edinburgh.
. Mr. J. TINLEY, Union of South Africa in the United States and Canada,
Broadway, Xew York.
. Professor SALVADOR CASTELLO, Director of the Royal Spanish Poultry
School, Barcelona.
Dr. RICHARD ZARIQUINCY, Director of the Provincial Hospital, and
Poultry Breeder, Barcelona.
Sen. P. LABORDE BOIS, Poultry Editor, Director of the "Espana
Avicola."
Prof. ENRIQUE CASTELLO DO PLANDOLIT, Superior School of Agri-

SWITZERLAND . .
TURKEY
UNITED STATES .

VENEZUELA

eultlire, Barcelona.
Don. ANTONIO FORTUNY, Poultry School, Barcelona.
. Herr. F. MILLER, Egg and Poultry Confederation, Zug.
.Dr. F. F. MCKENZIE, International College, Smyrna.
. Mr. R. W. DUNLAP, Assistant Secretary of Agriculture.
Dr. J. R. MOHLER, Chief, Bureau of Animal Industry.
Mr. L. S. TENNY, Chief, Bureau of Agricultural Economics.
Mr. E. W. SHEETS, Chief, Animal Husbandry Division, Bureau of
Animal Industry.
Mr. ROY C. POTTS, Chief, Division Dairy and Poultry Products.
Dr. M. A. JILL, Poultry Husbandman, Department of Agriculture.
Mr. H. L. SCHRADER, Extension Poultry Husbandman.
Mr. WILL BLACKMAN, Live Poultry Shippers' Association, Freemont,
Nebr.
Mr. GEO. H. BRODER, President National Poultry, Butter and Egg
Association, St. Louis, Miss.
Prof. L. E. CARD, President Poultry Science Association, Urbana, 111.
Mr. F. E. COATSWORTH, President, Incubator Manufacturers' Association, Lincoln, Nebr.
Mr. GORDON M. CURTIS, Vice-President Poultry Publishers' Association, Dayton, Ohio.
Mr. L. B. KILBOURNE, Past President National Poultry Butter and
Egg Assn. United Egg Society, South Water St. Market, Chicago, 111.
Air. E. T. LANNAN, Egg Case and Egg Case Fillers' Association,
Quincy, 111.
Honourable H. R. LEWIS, President National Poultry Council, Davisville, Rhode Island.
Air. C. A. NORMAN, President, International Baby Chick Association,
Knoxville, Ten.
Mr. W. F. PRIEBE, President, Llnited States Egg Society, Chicago, 111.
Air. T. F. RIGG, President American Poultry Association, Fort Wayne,
I ml.
Air. R. C. STOKELL, Executive Secretary Cold Storage Division,
American Warehouse Association, Chicago.
Dr. LEUNIS VAN ES, President United States Live Stock Sanitary
Association, Lincoln, Nebr.
.Mr. ALFONSO BAPTISTA, Consul General at Montreal.

H.R.H. THE PRINCE OF WALES VISITS THE CONGRESS EXHIBITION

Left to Right:—

F. C. ELFORD, General Director of the Congress; COLONEL THE HONOURABLE J. L. RALSTON, Minister of National Defence;
THE RIGHT HONOURABLE W. L. MACKENZIE KING, Prime Minister;
His ROYAL HIGHNESS PRINCE GEORGE;
H I S ROYAL HIGHNESS THE PRINCE OF WALES; HIS EXCELLENCY THE GOVERNOR GENERAL OF CANADA, VISCOUNT WILLING DON;
T H E RIGHT HONOURABLE STANLEY BALDWIN, Premier of Great Britain;

THE HONOURABLE W. R. MOTHERWELL, Minister of Agriculture and Honorary Chairman of the Congress.
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Hungary
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. .
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Netherland East Indies

1
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1

Newfoundland

1

Egypt

7
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1
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2

England
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France

3
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1

Holland

5

Roumania

1

India
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Scotland

2

Italy
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Mexico

1

Spain

20
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THE CHAIRMAN: Your Excellencies, Right-Honourable Prime Minister,
Your Worship the Mayor, President Brown, Ladies, Gentlemen, in accordance with
the usual custom, the Chairman will read his opening remarks.
As Honorary Chairman of the World's Poultry Congress it is my great pleasure
and duty to call to order this large concourse of representative men and women
from almost all parts of the globe for the dispatch of business. In this great throng
there are to be found delegates from all five continents, from 42 countries, from
some 42 States of the American Union and from all nine provinces of Canada.
Apart from the particular purpose which has brought us together it is good
and profitable for the human race, when world representatives thereof intermingle
socially as well as in a business way, thereby further promoting international amity,
fuller understanding and better fellowship all around.
This is the third World's Poultry Congress, each one excelling its predecessor in
attendance, number of exhibits, educational features and more particularly in widespread public interest.
Ever since the day at Barcelona, Spain, when this year's World Congress
was entrusted to the care of Canada, with the high and splendid record set by our
predecessors, we have never ceased working by day and ever dreaming by night,
how best we might live up to the great trust and confidence reposed in so new and
young a country.
During the past few months, as the Congress date grew nearer and the reports
of still more exhibits and nations joining in came to our welcoming ears, there were
many who wondered just why a Congress concerning even the feathered aristocracy
of the farmyard and fancier could arouse such popular interest and grip the imagination of so many as nothing else of a similar nature would do.
I suppose among domestic animals two of the most trusted friends of man are
the horse and the dog and yet it is very doubtful if such a wonderful gathering
and exhibit as this could be brought together from all parts of the habitable earth
on behalf of either of these trusty four-footed friends, even though the expense and
risk were not greater.
Why then this great and growing interest in poultry throughout the civilized
world ? Wrhy all this homage to the humble hen ?
As this is a question that will probably be asked and answered many times and
in many ways throughout the Congress proceedings, and it is besides a question
for the expert rather than the layman to answer, let us pass it by for the moment.
I take it that the duties of an honorary Chairman are few and simple and
largely confined to the introduction of the various speakers until the Congress
President takes the Chair. I shall have, therefore, much pleasure in introducing
to you in a few moments two gentlemen of renown who will extend to you a wholehearted welcome to Canada, followed by a third who will be equally hearty in
welcoming you to Ottawa.

WORLD'S POULTRY

CONGRESS

The first, His Excellency Lord Willingdon, Governor General of Canada, is a
well known figure in international and diplomatic circles. A diplomat, by the way,
has been described in the expressive language of the day as one who can "bring
home the bacon without spilling the beans."
Lord Willingdon's world wide experience in all fields will be evident as he extends to you on behalf of the British Empire a most cordial welcome to Canada.
In order to give a further international touch to this world event His Excellency
will address you in both English and French, the official languages of the Congress#
The Prime Minister of Canada, the Right Honourable Mackenzie King holding
the highest position in the gift of the Canadian people, will next, on their behalf,
welcome this vast multitude of international and home guests to this greatest
educational world congress of an agricultural character on record.
His Worship, Mayor Balharrie, will then follow with an equally unreserved
welcome on behalf of Ottawa, the Capital city of Canada.
Following these three welcoming addresses, Mr. Edward Brown, our veteran
President, will be asked to respond thereto on behalf of the Congress. After this,
the Congress will be favoured with short special messages from representatives of
the United States, Holland and Spain.
I now take great pleasure in introducing to this audience His Excellency,
Lord Willingdon, Governor General of Canada, who will welcome you here on
behalf of the British Empire.
His EXCELLENCY LORD WILLINGDON, G.B.E., G.C.M.G., G.C.S.I., G.C.I.E.;
Mr. Chairman, Prime Minister, Mr. Mayor, Ladies and Gentlemen, it is with a
feeling of very great pride and pleasure that as Governor General of Canada, and
as personal representative of our Sovereign King George, and as the gentleman
whom, as you say, sir, hopes to "bring home the bacon without spilling the beans"
that I extend to this large and distinguished gathering a very cordial and hearty
greeting today; not only to this distinguished gathering, but to those representatives
from all over the world—from, I understand, forty different nations—who are
assembled here this morning to assist us in opening this Third World's Poultry
Congress in this our Capital city of Ottawa, and in extending a welcome I hope to be
permitted to sincerely say that I trust you all will find great pleasure, great interest,
great profit and great value from your visit to our country during your stay with us.
I must confess to you at once that after a rather long and varied public life
in which I have made many and varied speeches on many and varied subjects, I
have never arisen to address any audience on the subject of chickens. And, therefore, I will say to you at once that I shall not dare before this body of experts to
dilate at all upon my knowledge or lack of knowledge of the science of poultry
rearing. I shall leave that to a gentleman who will come after me who is at the
present time a much more practical farmer than I am myself.
But, Ladies and Gentlemen, I do wish to express a thought that comes to my
mind very strongly when I stand before this great gathering today, and that is this:
I think we shall all be agreed that the chicken has added in various ways a great
deal to the material comforts of our daily lives, and I have utterly failed to realize
that by means of a chicken we should be holding here today what is to all intents
and purposes a league of nations meeting not dissimilar in many aspects from those
great international gatherings which are held at Geneva from year to year.
What I wish to express to you as my strongest feeling today is that if you who
are members of this great organization can help forward the securing of those ideals
of the League of Nations, international amity, a better understanding, a spirit of
good will and friendship which are so necessary for the peace of the world, then I
firmly believe that you are performing a very great international service and I
wish you all possible continued and increasing success in your great endeavours.
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Now, Ladies and Gentlemen, I understand that arrangements are being made
for a considerable number of the delegates from foreign countries to be given an
opportunity of touring through Canada to see something of its wonders and its
interests, and I sincerely trust that your trip will be profitable and full of enjoyment
and interest. I can speak to you from some experience, for I am a newcomer
myself to this country, but during my ten months of life here I have had great
opportunities for travel in various parts of this great continent, and I may assure
you that you will find scenery that will charm you, if you look for it—and you will
not have to look far—you will find natural resources which will amaze you, and
you will find people wherever you go who are the most natural, most warm hearted
and most hospitable in the world.
I have always felt that in any great gathering or great undertaking such as
this that it is perhaps rather invidious to refer to individuals when all have done
so much and so well to procure the success of today, but I hope you will allow me
to refer to two gentlemen who I think ought to be especially mentioned, and I feel
that any mention of their names will receive your full commendation.
The first gentleman about whom I wish to say a word is my friend the Honourable Mr. Motherwell, Minister of Agriculture. I happen to know that he has
been unceasing in his efforts to bring about the great success of this Congress;
at least I know he has been unceasing in constantly—if I may be permitted to use a
colloquial expression—''ragging" the Governor General in order to secure his
assistance at this show, and I know further that he and every official of his Department have been untiring in their efforts to bring about what I think you will all say
when you see it, is the greatest possible success of this exhibition, and to him I
give my warmest congratulations and my most grateful thanks.
The second name I wish to mention is that of the founder of this poultry congress, Mr. Brown. We are delighted to see him with us today. We congratulate
him warmly on the well being of his offspring and we think he must be extraordinarily
well pleased to find that his offspring has grown to such enormous stature in the
short space of three years, and to these two gentlemen and to all those who have done
so much to bring about the success of this Congress I desire to extend to them on
your behalf, Mr. Brown, and on my own the heartiest congratulations and sincere
and grateful thanks.
THE CHAIRMAN: The Prime Minister, the Right Honourable Mackenzie
King, will now welcome you to Canada.
RIGHT HONOURABLE W. L. MACKENZIE KING, C.M.G., LL.D., D.C.L., P.C.,
M.P.: Mr. Chairman, Your Excellencies, Your Worship, Mr. Brown, Ladies and
Gentlemen. It is my privilege to have the honour of supplementing the welcome
which His Excellency the Governor General has just extended to you to our
Dominion.
On behalf of the Government and the people of Canada I should like to say
how warmly we welcome you to our country, particularly in this year of the Diamond
Jubilee of Confederation. We are having many historical incidents at the present
time, and this year of 1927 and the years immediately following will, in the future,
be looked back upon as great years in the history of Canada. I am sure that
amongst the many events which we are celebrating this year, none will linger longer
in our memories than this great World's Congress, which is being held in Canada at
this particular time.
I want to express to you the appreciation which we feel at the large representations from the different countries of the world. We have held a few international
conferences in Canada before, although not very many, but this I think is the largest
conference that has ever been held in Canada.
His Excellency has mentioned the fact that there are representatives here from
many countries— I understand something like forty different countries—and I
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would like to remind you that in Canada you will see, all of you, citizens who have
come from the lands from whence you yourselves have come. That is but one
feature which I hope you will find of interest on your visit here. You will see how
those of other lands have found homes here, homes full of promise, and which give
the opportunities for prosperity and happiness which we believe are unparalleled
in any part of the world.
May I say how much we appreciate having with us the founder of the Poultry
Congress. Mr. Brown must indeed be a very happy man to witness what he is
witnessing at the present time. In his modest way he was saying just before
we came into this building this morning that a few years ago this great business of
poultry husbandry was little known and little thought of. If thought of at all,
it was hardly considered with the respect it commands at the present time. He
has taken up, with the vision which he has, the possibilities of dignifying the
profession and showing its importance, not only in the realm of agriculture, but also
its interest from a scientific viewpoint, and he has sought not only to further the
industry itself, but to have men and women of all nations joined together toward
making it a great object lesson in international welfare.
He is this morning the "cock of the walk". He is today, as the symbol of this
Congress shows, "on top of the world", and we congratulate him heartily indeed
upon this achievement in his life's work, which he must regard at this hour with
supreme pride and satisfaction.
May I also take occasion on behalf of our Government to express to the representatives who are here from our sister nations of Holland and Spain how much
we feel we owe to the examples which they have set before us. As is known to all
of you the first Congress was held in Holland, and later on another in Barcelona,
Spain. If the citizens of Canada today have reason to view with supreme delight
what I think they will see in the exhibition later on, and also to benefit by the many
interesting and valuable papers and discussions which will take place here, it is.
due to the example set by these countries, and to them our thanks must be extended,
and on behalf of the Canadian people I should like to say how deeply we appreciate
the work which they have done.
Ladies and gentlemen, in considering the work of this great Congress I hope
we shall all be able to keep before us the true prospective which it holds in world's
affairs. At the moment there is in Geneva, as you know, a World Conference,
in its way, considering the all important question of disarmament; on the other
side of the world in the Islands of the Pacific, at Honolulu, there is going on another
World's Conference dealing with matters of Pacific relations, the question of the
relations of the peoples of the Orient with those of the new world; here, between the
two, is this great Congress dealing with the question of the poultry industry. All
through human society there have been two dominant types each of which have more
or less struggled for supremacy in world's thoughts and world's affairs. On the
one hand there is the militant type with its ideas and ideals; on the other hand is
the industrial type with its ideas and ideals. These two types of society have been
brought into conflict on numerous occasions, but the world has proven in its history
that the industrial type is the one which will be supreme in the end; it is the one
which has the greatest gift in it for all mankind, and it is the organization and expression of the industrial type of human society which seeks, not by means of destruction,
not by the laws of fear and death, but by means of constructive effort, by means
of emulation and proper competition in the arts of peace to raise and elevate mankind. As long as we have competition in egg laying, there will be no room for
competition in armament. That is a lesson it seems to me this Congress brings
home to us at the present time, and here, Mr. Chairman, may I say, and say with
supreme pride, that I think the citizens of Ottawa and of our Dominion who visit
this Congress will view an exhibition which is unsurpassed in the history of Canada.
To be perfectly frank, I could not wait until later in the day to see the exhibition,
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but late last night I called on my good friend Mr. Motherwell and asked him if he
would not take me down to Lansdowne Park to see the exhibits which are there.
I previously had some idea of what there was to be seen, but imagination was wholly
surpassed by the splendour of the exhibition there, and I want to say to my fellow
citizens of Ottawa and to the people of Canada generally that I hope they will not
lose this opportunity to see one of the finest exhibitions which this world has ever
witnessed.
In most of the international exhibitions our thoughts become more or less
distracted owing to the number of interesting features with which we are confronted;
here there is only one industry, and any one visiting the exhibition will see how
vast are the possibilities of a single industry; they will see how much underlies one
particular industry and how much is dependent upon it. This industry makes
a great appeal to all classes; it is one which attracts those with limited capital.
His Excellency has referred to some modest efforts in poultry husbandry on my part,
and I can assure you that these efforts, modest as they are, would not have been
attempted but for the fact that they can be commenced with very slender outlay.
It is an industry in which women as well as men can take part, and an equally
large part. This alone has a national significance, and, finally, as this conference
shows today it is an industry which relates itself not merely to the great agricultural
industry but also to the large problems of international relations and of international
good will.
May I again extend to you the welcome and greetings of the Government of
Canada and the Canadian people ? May I say to you how much we hope that
during your stay in Canada your visit will be profitable and enjoyable and that
it may be filled with the widest interests ? May I say how glad we are that you will
have the opportunity of visiting different parts of Canada, and in this connection
it may be of interest to you, knowing that this is our year of Diamond Jubilee, to
see and to realize how much has been done in such a comparatively little time.
It seems to me that it is a lesson which Canada can bring home to every one of its
visitors, and you will see and appreciate how our opportunities have been realized
in such a short time, which I am sure will compare favourably with the older countries in the older parts of the world. It was only sixty years ago that four provinces
were brought into one Dominion, which at that time was limited by the Great Lakes
and the St. Lawrence; today you have nine provinces extending from ocean to ocean
and comprising the great Dominion of Canada as you know it at the present time.
Compared with the industry in which you are interested, the history of this country
is brief indeed; you are exhibiting, so we are told, something that dates back to the
days of the Egyptians three thousand years ago, when the poultry industry was of
interest to the peoples of that day as well as they are of interest to you at this
congress. Compared with that, sixty years is a very short time, but we believe
you will see in this country a variety of interests and a scope of opportunities not
to be surpassed in any country in the world.
Again, ladies and gentlemen, on behalf of the people and the Government of
Canada, I extend to you all the heartiest of welcomes and best wishes for the success
of your great Congress.
THE CHAIRMAN: His Worship, Mayor Balharrie, will now welcome you to
Ottawa, the Capital City of Canada.
His WORSHIP J. P. BALHARRIE, ESQ., (Mayor of Ottawa): Your Excellency,
Lady Willingdon, Honourable Prime Minister, Mr. Chairman, ladies and gentlemen:
As the Chief Magistrate of the Municipality of Ottawa it is indeed a pleasure and a
privilege to have the opportunity of addressing a word of welcome to such a tremendous gathering of distinguished guests as we have in our city today, and on behalf
of the Council and the Corporation of this City, and every citizen of this Municipality, I would like to express to you that we give you from the bottom of our hearts
a most sincere and cordial welcome.
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You are brought together with a great object in view. From all parts of the
world you have come here to the Capital City of the Dominion of Canada to carry
on your deliberations in connection with the promotion of the poultry industry.
As I see it, ladies and gentlemen, you have a far greater opportunity while you are
meeting in sessions as representatives from forty or more nations of the world
to develop international good will, harmony and peace on earth amongst all peoples
than you will have individually, and that, after all, is the highest ambition of life
for any people of any country or nation to attain.
We are proud of our municipality; it was given us by a lady, why should we
not be proud of the Capital of Canada ? The late Queen Victoria, much beloved,
gave us our beautiful Capital City of which we are so proud. Now we of this city of
Ottawa, largely made up of two great races, the English and the French, are living
side by side in absolute harmony one with the other. You will find in Ottawa
ambitious people from all nations of the world, and I can truthfully say I have found
they make our finest citizens and will make some of our truest Canadians and it is
for that reason that I am pleased to address you men and women this morning and
give you the heartiest kind of a welcome to our City of Ottawa.
We hope your stay in our midst will be profitable; we hope it will be enjoyable;
and we hope that when this great World's Poultry Congress is over, you will take
back with you the kindliest greetings of every citizen of this municipality, and that
you will have found they are exactly as I have represented them to be.
On behalf of the citizens of this city, Mr. President, I have much pleasure in
presenting to you the key to our beautiful city. I extend through you to every
delegate at this great Congress the freedom of the municipality of the Capital City
of the Dominion of Canada.
THE CHAIRMAN: Mr. Edward Brown, the veteran President of the Congress,
will on behalf of this great body respond to the welcoming addresses which have just
been given.
MR. EDWARD BROWN, F. L. S.: Honourable Mr. Motherwell, Your Excellencies, Right Honourable Mr. King, Your Worship, friends. I rise now in great difficulty because at this moment my emotions are rather overpowering me, but I want
to try in a few words to make acknowledgment of the welcome which has been
given to us this morning. That welcome has been anticipated during my previous
visits to Canada in realizing how from their Excellencies, through the Government,
through this Municipality of Ottawa, and in fact throughout the whole of Canada,
in the provinces and the various cities, you have co-operated to make possible this
meeting this morning.
The welcome which has come to us from His Excellency, from the Prime
Minister and from the Mayor are but the verbal expressions of what has been found
throughout the land during the past three years.
On behalf of the International Association of Poultry Instructors and Investigators, and of the delegates and members of the Third World's Poultry Congress
now assembled in the Dominion Capital of Canada, I respectfully tender to Your
Excellency our warmest thanks for the welcome accorded to us in the name of the
British Empire, and for the honour of Your Excellencies' presence at this our opening assembly. Thus you have indicated that we have reached a stage when the
once despised breeder of poultry is making a notable contribution to human advancement.
I do not purpose to speak at any length this morning, but I do desire to make
just one reference to Their Excellencies. It is a great many years—no doubt His
Excellency has forgotten—since as Secretary of the National Poultry Organization
Society of England we were honoured by his support. At that time Lady Salisbury was the Chairwoman. That was the time, when you, sir, were in the House
of Commons.
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Her Excellency has always been closely connected with poultry; she comes
from one of the greatest poultry counties in the world, the county of Sussex; you
have all heard about Sussex fowl, and it is very fitting that Her Excellency, coming
as she does from the county of Sussex, should have graced the gathering with her
presence here this morning.
I hope that Her Excellency will pardon me for the suggestion, but I would like
to see her get some Sussex fowl sent over to Canada and show what can be done
with them at Government House.
I want to say that I had the honour a great many years ago of going down to
her home and speaking at a meeting there which was presided over by her father,
Lord Brassey, and I well recall his kindliness and his hearty support. I also want
to say to Her Excellency that her mother, Lady Brassey, once uttered some words of
encouragement to me at a great meeting at Londonderry House, Park Lane, which
I have always remembered with interest. In the midst of their busy lives their
Excellencies have forgotten, but it shows how those who are in exalted positions can
give help to those who are struggling for the realization of their ideals, a tribute to
the accomplishment of great purpose. May you and I who are gathered together
in this Congress never miss the opportunity of saying the word which will help
in that direction.
We ask Your Excellency to receive our heartfelt thanks for your words which
will find a response, sir, all over Canada.
The presence of the Prime Minister of Canada is proof of the wide outlook
taken by the Dominion Government. I believe we should have had Mr. Mackenzie King here even if he had not gone in for chicken raising, but having gone
in for chickens, he dared not refuse the request of the Minister of Agriculture to
come to us. I want to say, sir, that it would have been a great loss to this Conference had we not had the wide outlook and wise words which have fallen from the
Prime Minister's lips. In a country of vast extent such as Canada there is room
'for a great breadth of vision for great undertakings. It has been recognized that
a nation's prosperity is based upon the individual operations and what contributes
to maintain the families of the multitude rather than the wealth of the few. Many
of us have watched with deep interest as we have now come to see in practise the
newer developments in poultry husbandry adopted by the Canadian Government,
and which have already achieved remarkable results. Older nations may be narrowed by tradition and environment. You have fewer traditions. The stimulus of
breadth of outlook has enabled Canadians to overcome climatic conditions of which
some of us know nothing. We pay a tribute to the enterprise of Canada and respond
to the Prime Minister's welcome to us this morning.
I am in difficulty with regard to His Worship the Mayor, because I came to
Ottawa as a visitor and now he has made me a citizen of the Capital of Canada.
To the Mayor of Ottawa we tender our grateful acknowledgments, not only
for the manner in which the city authorities have so generously provided for our
coming, having from the outset given themselves to preparation of the Exhibition
Buildings at Lansdowne Park. Our only fear was that the Dominion Capital,
great in its beauty and setting, might find difficulty in accommodating the multitude
of delegates and visitors. That has been overcome by the hospitality of your
citizens in opening their homes. We ask, Mr. Mayor, that you accept on behalf
of Ottawa our grateful acknowledgments for all that has been done in this direction.
The International Association of Poultry Instructors and Investigators rejoices that the idea to which it gave expression, to bring together in these triennial
assemblies representatives from all lands, has found acceptance, and that the
governments of the Netherlands, Spain and Canada in succession have co-operated
with us in this direction.
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Each of these Congresses has marked a stage in progression. Most of all,
governments and peoples, institutions and associations, together with the great
body of poultrymen and women have felt the impact. We are assured that this
week's proceedings will reveal to the world that poultry husbandry has a great part
to play in human development that has hitherto not been recognized. The sense
of gratitude fills our hearts and minds this morning.
At the evening's session my Presidential address will be given, and if my words
are necessarily few this morning, they are charged with a meaning that is in the
thoughts of all of us who are gathered in this great assembly.
THE CHAIRMAN: Ladies and gentlemen, Honourable Mr. Phillips, representing the only sister nation who has sent a resident Minister to Canada, will now
address you on behalf of his country, the United States.
HONOURABLE WILLIAM PHILLIPS: (Envoy Extraordinary and Minister
Plenipotentiary of the United States of America to Canada): Your Excellencies,
Mr. Prime Minister, Mr. Chairman, ladies and gentlemen. It is a very great
privilege to be invited to respond on behalf of such a large number of my compatriots to the friendly words of greeting which have been addressed to us this morning.
The hospitality of Canada is proverbial, and all of the Americans who are assembled
here are filled with admiration at the efficiency and thoughtfulness of those who
have organized this great international gathering. Our comfort and happinesss
have been assured in advance; our interests are being stimulated in a hundred different ways, and we are all looking forward with the keenest anticipation to the work
of this great Congress.
Mr. Chairman, may I tender through you to the Dominion Government, to
the officers of the Congress, and to the hospitable citizens of Ottawa who have done
so much and are doing so much to assure the success of this meeting, the warmest
appreciation and the most grateful thanks of those thousands of American delegates,
many of whom—in fact the large majority of whom—have come to Ottawa for the
first time in their lives. They have come here for a serious purpose; they have^
come to gain from you Canadians and you citizens of other countries information
regarding poultry; they have come to exchange views with the poultry experts
of the world and to gain the benefits for themselves and those engaged in the poultry
industry in the United States; they have come especially filled with admiration
for the outstanding assistance which the Dominion Department of Agriculture
has rendered to the poultry industry throughout Canada.
Let us for a moment consider the development of the question of the standard
grading of eggs, as a result of which I am informed the producers and distributors
throughout the Dominion have been able to very much improve that feature of
their industry. This is one in which the United States is greatly interested. We
also are very much interested in the establishment of a Record of Performance,
and the registration work, which is another important contribution of the Dominion
Government. Then too, the official Egg Laying Contests have proven very important, as well as the establishment of the original system of the registration of
poultry. These have all been vital factors in the establishment of our heavy laying
strains throughout the Dominion. There are certain States in the United States
which have already introduced the system of Records of Performance, and I should
like to say right here that steps are now being taken toward the standardizing of a
set of rules and regulations pertaining to this work. Naturally, the result of the
accomplishments of the Dominion Government in this respect are of vital concern
to the success of the Records of Performance throughout the United States.
By their presence here in such vast numbers, my compatriots have given convincing proof of their profound admiration for the progress in Canada of all that
pertains to the science of poultry. My compatriots will gladly give of their views
to the members of the Congress in order that they may be able to bring additional
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information of value to the work of the Congress, for it is really through friendly
contacts which are established in a Congress of this kind that the relationship of
nations is stimulated and strengthened.
My countrymen and countrywomen, Mr. Chairman, fully appreciate the
tremendous opportunities and the great possibilities of this Congress, and are eager
to contribute their utmost in assuring its emphatic success.
THE CHAIRMAN: Ladies and gentlemen, we now come to the item on the
agenda dealing with the representatives of other countries, and the first one is the
representative of that interesting country whose hospitality enabled this Congress
to—shall I say—be incubated into existence. I take pleasure in calling upon Mr.
M. B. Wilton, representing Holland.
MR. M. B. WILTON (Holland): Your Excellencies, Right Honourable Prime
Minister, Your Worship, Ladies and Gentlemen: It is indeed with a proud feeling
that I am permitted to be with you this morning. The first Poultry Congress was
held in my native land of Holland, and I must say that we did not anticipate the
great consequences of that first Congress. But there was a lady in Holland who was
largely responsible for the organizing of our first Congress. I refer to our good
Queen Wilhelmina. Our Queen Wilhelmina is a very wise woman; she must have
seen what would be the result of a Congress such as was held in Holland; she attended frequently; she led the meetings; she came down to see the exhibits, and with
her power and influence she was followed by our Government and I am proud that
I am able to tell you about her and to mention the prominent part she has taken
in the poultry business in Holland. I ask your permission, Mr. Chairman, to send
her a cablegram expressing to her our appreciation of what she has done and the
part she has played in the success of these Congresses.
The first Poultry Congress, ladies and gentlemen, had a great effect on our
small country. As has been mentioned here this morning, the poultry business is a
business for a small people and while Holland is a small country, you can well
imagine that the farms must necessarily be small. We have spots in our sandy soil
in the eastern part of Holland which are not half as good as those I have already
seen in Canada, a number of small farms of from twenty to thirty acres in extent,
and on these farms poultry is keeping the people alive and keeping them flourishing.
That is one of the results of our first gathering when Mr. Brown came over to
Holland to attend the first Poultry Congress.
Since then the Government has assisted us in a great measure. We learned
from that Congress how poultry should be kept, and we are trying to follow the
teachings given to us at that time, and are meeting with fairly good success. When
I tell you that at that time Holland had to import eggs in large quantities, while
in 1926 we exported over twenty million dollars worth of eggs out of the country,
you will see that this, together with the eggs which were consumed in the country
itself, would represent about thirty-five million dollars, which is the amount of
money represented by poultry keeping, and we are practically sure of its further
increasing to about fifty million dollars this year. We had many difficulties to
contend with. You know the farmers sell direct to the buyers, and you may be
sure they did not get the value for their eggs, so the Dutch farmers banded together
and we have succeeded in having in Holland"an auction for eggs—in fact, we hold
several of them at different places. One of the largest ones is held at Roermond,
where, in 1926, egg sales totalled $124,000,000.
This is all in consequence of the first Poultry Congress in Holland which was
started, as I said before, by the power and influence of our good Queen and of our
Government.
Honourable Mr. Phillips has thanked you all in words much better than I can
use, so I will ask you to be good enough to subscribe my name to his remarks, and if
you will do that I will appreciate it.
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I trust that this Congress will have the result in this country such as we had
in ours following the meetings of the First World's Poultry Congress.
THE CHAIRMAN: Spain, like Holland, is another of the foundation layers—
they are evidently both good layers—of this Congress, and I take great pleasure in
calling upon Professor Don Salvador Castello who will now address you on behalf
of Spain.
PROFESSOR DON SALVADOR CASTELLO (Spain): Your Excellencies, Right
Honourable Prime Minister, Mr. Chairman, Ladies and Gentlemen: I am sorry
that I find myself unable this morning to express my thoughts to you in English,
and so with your permission I will say what I have to say in French.
PROFESSOR DON SALVADOR CASTELLO: Your Excellencies, Ladies and Gentlemen: I am deeply impressed by the honour which has been paid to Spain through
your recalling the fact that the second World's Poultry Congress was held at Barcelona.
Spain is a country which is absolutely devoted to everything which represents
progress; our august sovereign, His Majesty King Alphonse XIII, graciously gave
the example by accepting the Honorary Presidency of the Spanish Association of
Poultry Societies. Consequently, it is the King who encourages all the citizens.
In the name of my colleagues of the Spanish delegation and as the special representative of the Ministry of Public Works, we wish in the first place to pay our
respects to His Excellency the Governor General. I am also especially delegated
so speak for His Excellency the Mayor of the City of Barcelona and His Excellency
the President of the General Council of the Province of Barcelona, who, remembering the second congress which was held at Barcelona in May, 1924, have requested
me to convey their greetings to the City of Ottawa as well as their congratulations
to the International Association of Instructors and Investigators in Poultry Husbandry, particularly to its President, Mr. Edward Brown, and to the organisers of
the*third Congress for the success which has been achieved.
Finally, in my capacity of Vice-president of the International Federation of
European Poultry Societies, I bring you also the collective greetings of the several
hundred poultry societies belonging to our Federation.
Ladies and Gentlemen, in 1924 I had on my shoulders the greater part of the
responsibility for the organization of the second World's Congress and Exhibition
at Barcelona, a task which would doubtless have overwhelmed me had it not been
for the efficient help of President Brown and the national committees. This is
why, better than anybody else, I can appreciate the immensity of the work accomplished by the organizers of the Congress and Exhibition at Ottawa in placing
before the whole world this greatest manifestation of the progress made in poultry
work.
Together with my colleagues of the official Spanish delegation, I offer my heartiest congratulations to the Canadian Government and to the organizers and executives of such an imposing undertaking, paying at the same time a sincere tribute
to Mr. Elford and Mr. Rhoades, Director and Secretary respectively of this Congress
and Exhibition, who were the Canadian delegates to the Barcelona Congress in
1924 and who left such a good impression in Spain.
I have also another honourable mission to accomplish which was specially
committed to me by His Majesty King Alphonse XIII, our august sovereign, and by
H. R. H. the Prince of the Asturias, heir to the throne. Deeply interested in poultry
keeping, they charged me to furnish them with a complete account of the proceedings
in order that they might benefit by the information given at the third Congress.
This then, Ladies and Gentlemen, is the objective which brought us to this
beautiful and prosperous country. We feel our impatience to know it better, to
enjoy the contemplation of its natural beauties, to admire its progress and to study
everything which may instruct us with regard to poultry keeping.
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Consequently, I would express my greetings to all; to the members of governments and authorities represented here, to the delegations from countries which are
friends of Spain and in general to all the congressionists. I greet you in the name of
our government and that of Spanish poultry keeping and it is my hope that the
greatest possible success will crown the colossal work of the third World's Poultry
Congress and Exhibition which we inaugurate at the present moment.
THE CHAIRMAN: At this stage of the programme, it gives me very great
pleasure indeed to introduce to you again the president of the World*s Poultry
Congress, Mr. Edward Brown, who has been aptly termed this morning as the
"cock of the walk", and whom I presume I may be pardoned for referring to now as
"the prize cockerel of the Congress". I now relinquish the chair to Mr. Brown,
and will ask him to assume the gavel.
MR. EDWARD BROWN, F. L. S. (Congress President): Your Excellencies,
Right Honourable Prime Minister, Your Worship the Mayor and friends: I have
I think to a certain extent recovered from the feeling of great embarrassment which
came to me this morning in being made a citizen of Ottawa, and feel that I but
feebly expressed my acknowledgments to His Worship the Mayor and to the Corporation for the great honour they conferred upon me.
I have always felt, and have told my friends Mr. Elford and Mr. Rhoades,
and later on you, sir, the Honourable Minister of Agriculture, that I was coming
home when I came to Ottawa, because there seemed such a depth in the welcome
the people of Ottawa gave me. And now, sir, I can claim to be coming back to my
own city, and I will carry the memory of this occasion with me always, and will
also carry this key, and I may say that I am glad all keys are not of the same size.
I shall carry this key back to my own country, and my children, when I have passed
away, will cherish with great joy the memory of today as exemplified by the key
which you have handed to me.
As has already been intimated, the first real session of the Congress, at which
we shall undertake more than formal business, will be held this evening at eight
o'clock in this Auditorium, and it is then that I hope to deliver my presidential
address.
But we have this morning on the platform representatives from a large number
of countries, and* I am sure you will want to see these leading delegates from the
far places. I will now ask the delegates from the other countries, who have not
spoken this morning, to stand up as their names are called, and make a bow in
acknowledgment of your greeting, and in each case I am sure you will accord them
a hearty welcome. There will be no speeches; these must be reserved for a later
period, by reason of the passing of time this morning.
When I prepared a list I was in difficulties. The initials of my name stand
fairly high in the alphabet, and that is sometimes a real help, for I never come out
at the tail end, as I always advocate the alphabetical system. I did not get a great
deal of sleep last night, but I think I should have got less, had I had to choose which
was which, so I will take them alphabetically to avoid difficulty.
I will first call upon the representative of the Argentine Republic, Mr. Luis
Maria del Carril.
The representative from Australia, Rev. John T. Wynn.
The representative from Belgium, Mr. A. Remes, Consul General.
The representative from the great little Island of Bermuda, Mr. W. R. Evans*
The representative from Brazil, Dr. Armando Rocha.
The representative from Denmark, Mr. W. A. Kock.
The representative from Cuba, Hon. Ramon de Leon.
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The representative from the Dominican Republic, Senor Francisco Espaillat
de la Mota.
Next we have the representative from one of the baby countries of the world,
not in point of years as it represents one of the oldest civilizations of the world,
my friend Mohammed Askar Bey, from Egypt.
The representative from Finland, Mr. Akseli Rauanheimo, Consul General.
The representative from the great country of France, M. H. de Clerval.
The representative from Germany, Dr. Alfred Schachtzabel.
The representative from one of the most interesting countries I have ever
visited, Hungary, Mr. Paul Tolnay.
Then we have the representative from India, Mrs. A. K. Fawkes.
The representative from Italy, Cav. di Gran Grece Professor A. Brizi.
The representative from Japan, Mr. Kyuta Ogihara.
The representative from Jugoslavia, Consul General M. Seferovitch.
Then we have the representative from Mexico, Ing. Manuel Meza.
The representative from Newfoundland, Dr. Archie Tait.
Then we have a representative who has come clear across the world, the representative from New Zealand, Mr. R. W. Hawke.
The representative from Northern Ireland, Mr. Sydney Smith.
The representative from Palestine, Dr. David Uri.
The representative from Peru, Mr. D. Cuetara.
The representative from Guatemala, Mr. Cresse.
The representative from Poland, Professor Maurice Trybulski.
The representative from Roumania, Captain Dubec, the Chancellor of the
Roumanian Consulate.
The representative from South Africa, Mr. J. Tinley.
The representative from Switzerland, Herr. Fr. Muller.
The representative from Turkey, Dr. F. F. McKenzie, B.Sc. Ph.D.
The representative from the United Kingdom, Mr. Percy A. Francis.
The representative from Venezuela, Mr. Alfonso Baptista, Consul General.
I do not know the reason but I see there has been placed on this list a separate
representative from England, Mr. Sydney Lewer, who has done so much for our
work on the other side.
Your Excellencies, ladies and gentlemen; that concludes the business of the
morning.
THE PRESIDENT: I now declare the opening session of the Third Poultry
Congress of 1927, adjourned until this evening.
(Whereupon the further proceedings of this day
and date, were adjourned until 8 : 00 P.M.).
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THE CHAIRMAN: Ladies and Gentlemen: The World's Poultry Congress
and Exhibition which are inaugurated today need no apology. These are
justified by what has already been accomplished.
Profound wonderment has
been expressed at the creation of great national industries based upon the
humble hen. Poultry are of comparatively small unit values.
In the aggregate they are exerting influences which have practically few limitations.
The keeping of poultry is within the sphere and scope of almost every section
of the people of all nations.
In some of the older countries the eggs and
poultry produced
are greater in value than the crop of wheat, and of many other
7
products. W hat we have learnt, what has been done in the past, make us optimistic
as to what may yet be attained. We are here assembled to seek inspiration for
treading the path of greater achievement. This gathering of seriously minded
men and women from all parts of the globe, together with the exhibition which
forms an important and integral part of the World's Poultry Congress of 1927,
is representative of a development which is one of the romances of our age. It
indicates the creation of a great industry with world wide ramifications. Our
desire is to attain unity of purpose and action, and thus to link the legacy of the past
with the golden age of the future. The papers to be submitted at the various
sections of the Congress, and the displays in the exhibition halls, give expression
to an ideal of service which is the foundation of our efforts, namely, a striving to
make the fullest possible contribution to the good of mankind. WThen men gather
together to consider what concerns each one, they do not surrender their personal
interest but promote it. Herbert Spencer pointed out that "As we study the details the consciousness of the whole weakens." Advancement of knowledge since
his day has made known the might of the minute, the greatness of the least, which
are generally invisible. These, however, are powerful and potent factors. Whether
our work is in the direction of the wider aspects of poultry husbandry, or consists
in seeking to discern the mysteries of Nature, whose influences are manifested
in every field, or is specially concerned with production, we must enlarge our understanding and strive to see the other points of view, all of which may be of an importance greater than our own. It is by this spirit our service becomes most effective. As a leading educationist has recently said, "Success must not be judged
by any common standard, but by the one high criterion of service." To that end
we must be bigger than our task. Without reserves of knowledge and experience
there will be failure. All real work is an appeal from the seen to the unseen.
An interesting study is, how were laid the foundations of what we see around us.
To give an adequate answer to this question would require more time than is available. Briefly stated, leaving out of consideration the gradual evolution extending
over at least three milleniums of human history, marked as that was by slow but
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sure progression, there has been a constant growth of experience. The distribution
of poultry as a result of migration of peoples, of conquest, of intercourse, and of
commerce, and also a craving for sport or for higher standards of living, have made
for advancement. Some of these influences have been most potent within the last
century. In later decades there has been an ever increasing pressure in respect
to food supplies, in itself a potent influence. To the changes here indicated Nature
has been wonderfully responsive. It would seem as if, throughout the centuries,
the cry of Browning had been anticipated, "Make no more giants, God, but elevate
the race." Broad, and deep, and wide spread are the foundations of modern poultry
husbandry. At our command is the inherited accumulation of the wisdom and
experience of the ages. Throughout many areas of Europe, Asia, and Northern
Africa poultry breeding and production have been practiced for from 2,000 to 3,000
years, and with a considerable degree of what may fairly be termed the scientific
spirit. Some" of the much heralded methods which have been widely adopted
within the last generation, claiming to be new discoveries, are merely revivals
of what was known long ago. This fact is not mentioned to minimise the service
of those who have rediscovered such systems. It is to indicate that there are vast
reserves of knowledge yet to be drawn upon, possibly where we least expect to
find them. Professor J. A. Thomson has said that "Much of the practical lore
is thoroughly scientific, though it has never been stated." Progress may have
appeared slow. Often there was retrogression. All the time, however, there was
evident a striving for greater knowledge, for discovery of better methods, due to
the force of circumstance and of conditions. We should remember that Man
hears what his capacities enable him to hear, sees what he is able to see. As we
understand the old we are able to value the new. The work of tomorrow will
largely consist of the impossible today.
How far there has been advance can alone be determined by a fuller realisation
of former conditions. In some directions progression has been phenomenal most
of all in what may be termed bulk or mass production, even though it has thus
far brought much evil and loss in its train. In several districts and countries
where there are densely congested populations, or profitable outlets for products
are available, ten thousand fowls or other poultry are found where one, or few more,
existed in former years. Among some of the older nations this advance is less
apparent. They had already gone far ahead. As a result of increase of numbers,
problems are presented and difficulties have arisen which formerly were unknown.
Not a few of these are due to what an American writer has described as "A passion
to see immediate results which the thoughtless ever confuse with achievement."
Those engaged in poultry husbandry have learnt by painful experience that Nature
has periodically to be reckoned with—she wants time, and her own time. That truism
is often ignored to their cost by new beginners. Great changes cannot be produced
quickly. Those, however, who are meeting with disappointment, faced, it may be,
with what appears to be failure, should remember what the great scientist, Lord
Kelvin, once said to his students, "Gentlemen, when you are faced with a great
difficulty you may be on the verge of a great discovery." Every success we have
gained has been founded on our failures. That there has been real progress is
indisputable, chiefly, however, as a result of practical breeders and producers who,
often, have risked their all in a great adventure, or who, by quiet persistence, have
attained their object. These laid the basis, they blazed the trail. In that respect
the knowledge gained is stored personality. Ultimately there came organized
breeding and production, which have grown enormously in importance and volume,
though these are much below the aggregate of more natural methods of production.
An unmeasured service in this direction has been rendered by exhibition breeders, to
whom we are indebted for racial advancement in respect to poultry, and also by
those who in turn have been concerned with the development of economic qualities
in the races of poultry which were available. Nor is this question one which alone
concerns the sale of eggs and poultry. The great stimulus given to, and the improve-
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ment of cultivation, more especially where fertilisers are essential, is of enormous
value to those who live by and upon the land. Poultry are an addition to, and not
a displacement of other stock and produce. Thus the gain is much greater than
represented by poultry alone.
Within the memory of not a few can be recalled the time when the pioneers
of the poultry industry were derided or ignored, when to be a poultryman was
thought to be the last resort of the incompetent or the indolent. The day of that
has passed forever. Those who are older and have shared to a greater or lesser
extent in the promotion of poultry husbandry see a vast development in many
countries. They unfeignedly rejoice that their dreams have materialised into
realities. They recognize, however, that it is merely a beginning. There are
greater results awaiting us in the future. In this direction is the responsibility
of knowledge gained and success achieved. True progress is always seeking, never
attaining. A dreamer never wholly realises his dreams. When that time has
arrived his work is ended, even though his influence may remain. Poultry history
is strewn with the wrecks of abandoned theories, some of which may yet prove to
be facts. There is need for the open mind, for acceptance of possible developments,
rather than concentration upon exaggerations. Poultry husbandry is individualistic. It is based upon the personal equation. Never must it become static or
mechanical. The individual human factor, threatened on all sides in these days,
has been and must continue to be its foundation. The poultry industry has also
been built upon its diversities. It cannot be wholly uniform, and must be varied
as are conditions and opportunities.
When the history of poultry husbandry is written, the first quarter of the
twentieth century will be notable by reason of the fact that during this period there
came about an association of those who are qualified by scientific attainment
with practical breeders and producers. Thirty years ago experimental work and
research in poultry were unknown, save in minor directions. In 1895, teaching
in this subject had been commenced at Reading, England, as it had been at Gambais,
France, some time previously. Shortly afterwards the Rhode Island College
followed suit. The time of research had not yet been reached. On the one hand,
institutions and scientists saw no opportunity or career in this field; on the other,
breeders and producers of poultry failed to realise the imperative need for research
into the problems constantly presenting themselves, even when they recognised
that these existed. In older countries at any rate, scientists assumed a superiority
which had no justification either in knowledge or experience. Among practicians
there was contempt for those whom they deemed to be impractical theorists, especially as the latter were inclined to use language which had little or no meaning for
poultry-keepers. Such remarks do not apply to the greater men like Darwin, whose
example could be followed with advantage in many directions by his successors,
and not least in the simplicity of his language. Both of the classes referred to were
responsible; both equally in error. Happily, that condition of affairs has, in large
measure, passed. It is necessary, however, to strongly urge that scientists should
make themselves understood. Erudition is not enough. A leading publicist
has well said, ''Terms must be defined in terms which do not, in turn, require definition." To withhold acquired knowledge from the understanding of plain and untutored men, that is, the great mass of human kind, upon whom final success alone
can rest, is sacrificing the substance for the shadow. Science and practice in isolation are impotent. They are complimentary, needing each other. Without
unison there can be no whole. We should strive to attain the knowledge how to
use knowledge, the skill to use skill. A most pressing need is for a greater amount
of research in combination with, and able to stand the test of practice, as the foundation of future development. In this manner enlarged comprehension will be secured.
Each individual or section cannot possess more than the segments of knowledge.
A Japanese proverb says, "There is darkness at the foot of the lighthouse." Every
advance should point to something greater. The papers to be presented will in-
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dicate the variety and extent of problems which are awaiting solution. Poultry
husbandry must help in what is a world-wide quest—the making of life more secure.
In that connection should be kept constantly in mind the ordinary poultry-keeper,
whether he is supplying his own household or producing for sale.
My desire, as it is my privilege, is to pay a tribute to those who, whilst not
directly engaged in breeding and production, have made important contributions,
greater now than ever, to the progress we are celebrating whether that be by publicity, propaganda, or trade organisations. Nearly half a century ago governments,
institutions, and agricultural societies had not awakened to the potentialities in
this field. These were indifferent, often antagonistic. Then it was that the newspaper press provided a platform by which could be roused attention to poultry
husbandry as a method of increasing food supplies, and as affording opportunities
for men and women in what promised to be another field of human endeavour.
In Great Britain, Ireland and America the foundations were laid by the press of
those countries, to which this tribute, inadequate though it may be, is tendered.
The press enabled us to reach the multitude of non-producers to whom new vistas
were opened and the way of advance pointed out. Without the enterprise of our
newspaper press, general as well as specialist, we should still be in the dark ages.
Ultimately government departments and institutions were aroused from their
somnolence, although that process required many years. Acknowldgment may
also be made of the service rendered by inventors and manufacturers of appliances
and equipment, who have rendered possible an extension formerly out of reach.
The same may be stated in respect to purveyors of feed and other supplies, and to
the organisations and traders engaged in distribution of eggs and poultry. It is
often forgotten that distribution is as important as production. Had it not been
for those so engaged, prices at certain seasons of the year would have been ruinous
to producers without yielding any benefit to the consumer, and at other periods
would have been prohibitive. Experience indicates, during the months of maximum production, what would be the position every year had it not been for the
enterprise of individuals, firms, and companies, who carry over the surplus under
refrigeration or other methods of preservation. Whatever rewards have accrued
to all of these have been deserved by service. We welcome inventors, manufacturers, and traders to this Congress and Exhibition, regarding these as integral
factors in poultry husbandry, and essential to its further success.
Standing as we are at the conclusion of a period of great accomplishment, the
backward glance should stimulate a determination to attempt greater things in the
future. We are, however, in the words of the late Lord Bryce, like "the traveller
who, on the verge of a great forest, sees many paths diverging into its recesses, and
knows not whither one or other will lead him." There is the utmost need for an ever
growing exploitation of the undeveloped spheres of poultry husbandry. In that
direction must be the sense of unceasing evolution. ''Knowledge leads to knowledge
in an endless chain." We must possess the creative, the constructive impulse.
Construction is, however, always a slow, often a painful process. Frequently are
we compelled to retrace our steps, to commence again and yet again. Reviewing
what has been done, even acknowledging many disappointments and failures,
there is a pregnant truth in the statement, "what the mind of man can conceive
is not beyond the power of man to achieve." No development has taken place in
human development without taking form in some kind. Metaphorically, in striving
to see what may yet be attained, we are standing on the shoulders of those who
have preceded us. On the horizon and beyond is the promised land, to reach
which there are hard roads to traverse, many difficulties to be overcome. In that
respect remember what Mazzini said, namely, that "Results will come to the race
if not to the individual." Dr. Nansen has also pointed out that "It matters less
where we are than the direction in which we are proceeding." A man should never
be judged by the result of his labour, but by the nature of his effort.
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Time permits me to indicate but a few of the problems which must be solved
before we can look for that general extension and improvement which are possible
in the near future. In that respect there comes to mind what Confucius said,
"An eye for small things leaves big things undone." On the other hand a Chinese
proverb gives a needed warning, "You are going too fast. You look at your egg
and expect it to crow." Here the question arises, how far are we responsible for the
limited individual successes, the partial or entire failures in respect to results ? We
are all prone to superficial judgment, attributing lack of attainment to what can be
seen, to details of feeding, or breeding, or management, rather than what may be
fundamental principles of Mother Nature. To put a plaster on a wound may
soothe the pain. It does not, however, remove the cause. That, in my judgment,
is the most urgent, though often forgotten duty of practicians and scientists. It
may be that the absence of such introspection will bring greater disasters than yet
known, of which we are not without costly and serious examples.
Another great and immediate problem is, how far the displacement of natural
by artificial processes and methods of breeding and management may be carried,
and to what extent these are responsible for the apparently ever increasing losses
which are jeopardising poultry husbandry in its more intensive aspects ? In this are
involved multitudinous questions, such as the influence of restricted range, the
physical effects of systems of breeding generally adopted, of enhanced fecundity, the
changes which are induced by artificial hatching and rearing, the use of what may
be termed synthetic forms of nutrition, the reduction in size of body and of eggs
following upon greater individual productivity, and shell weakness in eggs with
deterioration of contents. There is, also, the menace of disease, ever a dark cloud
overhanging all raisers of animals, not so much in respect to epidemics and what
are termed fowl pests, as in the persistent mortality of both old and young stock.
Prevention of these must be found if poultry husbandry is to realise its opportunities.
Pasteur's achievement in discovery of the germ or bacterial basis of disease, and Lord
Lister's application of antiseptics to surgery, were not directly remedial. These
were preventive. That field in connection with poultry is almost virgin. Prevention must be the chief object. There is also the question of economy to reduce
relative costs, to prevent wastage, and thus to stimulate consumption. The tasks
here indicated demand the best brains, the fullest extent of effort. Progress may
be gradual, even slow. Marcus Aurelius said, "Be content with ever so small
an advance, and look on that as a gain worth having." Great developments are
gradual. What has already been achieved suggests how great that which may yet
be accomplished may be. Our aim must be to bring more and more of intelligent
men and women into poultry husbandry, which can alone be if we make it of greater
service to mankind. In all that is done, however, there must be kept constantly before us that the law of nature is reproduction not production, and that the
basis of permanency is the normal not the abnormal.
It is fifteen years since the International Association of Poultry Instructors
and Investigators was instituted. Of that period nearly five years were blank owing
to the Great War. The aim from the first has been to enlarge the vision of workers
over the entire globe, to make available to each the experience of all, to increase
their number and their capacity for service, to substitute co-operation for isolation,
and to merge communal outlooks in the working for humanity. Statesmanship
not politics has been its object, regardless of limitations of language, of race, and
of colour. "Feeling and knowledge are not enough for action; there must also be
the will to serve." We have strived for a wider conception of opportunities and of
possible realisations on' the part of those engaged in instruction and research, a
fuller acceptation of the fact that man progresses by seeing what may be done and
attempting to do it. By desiring order man looked for it; by looking for it he found
it. To that end it was necessary to awaken in practicians of every grade the consciousness of need for more certain knowledge, and the uncharted value of scientific
research. The International Association recognised that the primary step was to
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influence governments and institutions so that these might bring poultry husbandry
into their projects for national development in respect to latent resources. These
aims have been accomplished far beyond our most ardent anticipations, even though
our resources have been very limited. To that result the World's Poultry Congresses
have contributed powerfully. We cannot adequately express our obligations to,
and admiration for the enterprise, foresight, and generosity of Her Majesty the
Queen of the Netherlands and her government, which led the way by extending
an invitation at a time when the world was in the immediate aftermath of the Great
War, and by organising so effectively the first Congress and Exhibition at the Hague
in 1921. That was followed in 1924 by the second Congress held in Spain, where
the King, the Queen, the Government, the Municipality of Barcelona, and the
Spanish people, made our visit memorable and delightful. These two assemblies
were held in older European lands, rich in history and tradition. It was fitting,
therefore, that the third Congress should be in one of the newer countries, where
opportunities are almost beyond conception, where vastness of space is implanting
breadth of vision and resourcefulness of effort. Later, when we have fully realised
the boundless efforts put forth for our reception by the Canadian Government and
people, the various provinces of the Dominion, and the Capital city of Ottawa,
we shall know how greatly we are privileged. Then it will be our endeavour to
fitly express what is in our minds and hearts. Ottawa, 1927, should, may, will
prove the opening of a new, a greater era in poultry history. This Congress has
brought poultry men and women all over the world closer together. It should lead
to extended vision, to unity of spirit, in combination with a broadening of experience. Remember there is the greatest joy in waiting, if faith and hope are strong
enough. We must have faith in the future, faith in our work, which can only be
if we have faith in ourselves. As was recently pointed out by the Canadian Minister
of Justice; "Co-operation does not remove individuality. It is the harmonious
union of both that produces strength."
In asking each and all sharing in the World's Poultry Congress of 1927 to do
their part in making it great in its influence during the years to come, you will
permit me to express humble thankfulness for the past and faith in the future.
After fifty years of labour in this field, often combating difficulties which were
almost overwhelming, for me to be selected as the President is a great, nay, the
crowning honour of my life. At not a few periods there has been the sense of failure;
then came a determination to strive once more as a sense of possibilities awakened
again. This position has been accepted because it seemed to be the opportunity of
greater service. "It is the due mixture of romance and reality that best carries
a man through life." The romance has filled the years that are behind. The reality
is within grasp. For the encouragement of those who are younger, let it be said
that it is the struggle rather than the achievement which gives zest to life. To you
is committed that future which we who are older shall not behold. Our faces are
towards the setting sun. Remember that the man who shoots the deciding goal
is not alone in winning the game. Let greatness of service be your inspiration. A
nightingale sings whether there are any to listen to it or not. Yours should be the
ideals that spring to finer service. "Each of us is of little value, but when each
contribution is worked into the great mosaic of effort, the individual contribution
becomes glorified not in itself but in its contributive aspect."
DR. A. BRIZI, (International Institute of Agriculture, Rome, Italy): Allow
me in the first place, Mr. the Minister of Agriculture for Canada, to add another
homage to those which were paid to the Dominion and Congress Authorities this
morning, on behalf of the delegation sent by the Royal Government of Italy and
also on behalf of the International Institute of Agriculture of Rome. This homage
is addressed very particularly to you Sir, the worthy Honorary Chairman of this
Congress, in whom we see represented the magnificent agricultural organization
and the immense progress made in agricultural industries, by reason of which your
country attracts the admiration of the agriculturists of the whole world.
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We know very well that Canada—that immense region extending from the
latitude of the Alps to the frozen regions of the Arctic—is one of the richest countries
of the world, but we know still better that the most remarkable advancements made
in the cultivation of the soil and in the breeding of animals are the results of the
rational methods that have been followed.
I wish to state that these results are highly appreciated by Italian savants and
agriculturists, and with particular fellow-feeling and admiration.
I also like to recall a fundamental reason for this fellow-feeling: the Italian
nation—whose proper destiny has been indelibly traced since its origin—had
precisely the same task in seeking the source of its wealth in the soil; as was shown
by Virgil—the sweet singer of pastures, of fields and of heroes—whom the whole
world has honoured this year in a memorable manner.
To evoke Virgil in this World's Congress, before the people here who have come
from such different countries, is to evoke, Ladies and Gentlemen, one of the great
perceptions by means of which Rome passes all frontiers; the perception of the
nascent grandeur of harmonious and tenacious toil; of the power which wisdom
enlightens. It is, in fact, towards these virtues—which Rome expressed with
such an admirable equilibrium—that the nations turn today, whereby civilization
sinks its roots in the soil of labour, the great secret of all prosperity.
Among the divisions of this human activity leading to social and economic
prosperity, animal breeding, including poultry husbandry, has an increasingly
important place.
We are glad to state again in this most progressive country, that in addition
to the beneficial activities of institutions and associations which are devoting their
efforts to bringing poultry husbandry out of the realm of empiricism, the number
of students and experimenters, to whom poultry breeding offers a vast and fertile
field for biological research, especially for that which pertains to genetics and nutrition, is ever increasing.
The splendid emulation which is being manifested is animated and encouraged
by our World's Congresses, which were brought about by the initiative of the International Association of Instructors and Investigators in Poultry Husbandry, under
the able direction of Mr. Edward Brown, the eminent President of this Congress, to
whom I wish to express most cordial greetings of esteem.
Some nations have already attained a place of honour; others show that they
are marching with increasing rapidity on the road to success.
In Italy, the National Fascist Government enacted a group of measures last
year, having for their objective the establishment of model poultry plants in each
province and the creation of an organised propaganda service. A vast programme
of undertakings is involved which will effectually contribute to give a strong impulse
to poultry keeping in Italy, the cradle of classical poultry stock which has been
adopted and improved throughout the world.
The technical direction of this propaganda work has its centre at the Experimental Station of Poultry Breeding at Rovigo. At this Poultry Station there are
undertaken, among others, scientific researches having for their object the development of high producing strains, capable of being adapted to the very varied mesological conditions prevailing in Italy.
The activity in the promotion of poultry keeping applies also to the other
agricultural institutes of the country and the stations for the study of the infectious diseases of animals. We hope that the final result of these efforts, together
with the increase in the production of poultry, will be of great international importance; in fact, the ancient breeds of Italian poultry—exported elsewhere to be
improved through selection—will regain, in their country of origin, the qualities
which make them appreciated and sought after in other countries.
On the whole, the zootechnical activity in Italy—including that connected
with poultry husbandry—fits in very well with the strong and tenacious movement
which Italy—emerged victoriously from the Great War—has accomplished by its
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agricultural progress; a movement which culminated in the "struggle for wheat",
proclaimed and personally conducted by the head of the government, His Excellency Mussolini, and which in reality is the struggle for agriculture in its entirety.
A few reports which we have presented at this Congress give a more exact idea
of the work accomplished by Italy.
The immense distance which separates us from Canada prevented us from
bringing any live birds for the Exhibition. Nevertheless, the Italian section of the
Exhibition/arranged under the most intelligent care of Professor A. Ghigi, will
certainly offer you the opportunity to see something which cannot easily be seen
elsewhere. You will see, in this connection, a series of photographs of ancient
Rome and Pompii; they prove, among other things, that certain breeds of poultry
—the "Buttercup" and the "Padua"—have been in existence for more than twenty
centuries. You will admire, among others, the sixteenth century paintings and
unpublished writings of the great naturalist, Ulisse Aldrovandi, obtained through
the kind permission of the Rector of the University of Bologna.
Mr. Minister, Mr. President, Ladies and Gentlemen, accept the homage of
the delegation from my country and of the International Institute of Agriculture
of Rome, founded by His Majesty King Victor Emmanuel III, the centre of study
and activity for the advancement of agriculture throughout the world.
MR. R. W. DUNLAP, (United States): Mr. President, delegates to the World's
Poultry Congress, ladies and gentlemen; Greetings from the poultry interests
of the United States, including the U.S. Department of Agriculture:
In compliance with the request for a few observations concerning the relative
status of the poultry industry in the United States as a branch of agriculture, it is
with pleasure that the following observations are submitted for your consideration:
The poultry industry is one of the large and important farm activities of the
United States. According to the Department's estimates, there were produced
in 1926 eggs at an estimated value of $620,000,000, and poultry with a value of
$561,000,000, giving a total value for the poultry and egg crop in that year of $1,181,000,000. It should be remembered that only poultry production on farms is included in these figures, and they do not include the production in cities and villages.
The value of poultry products amounted to about 16 per cent of the total
value of livestock and its products for 1926, being surpassed in this respect by only
two other branches of the livestock industry—the dairy industry, with 40 per cent
of the total, and the swine industry with 22 per cent of the total.
The distribution of the poultry industry is country-wide, poultry flocks being
kept in every state and in every county. The greatest production occurs, however,
in the East North Central and West North Central States, a region in which farm
poultry flocks are predominant and which accounts for 50 per cent of the total eggs
produced in the country and only slightly less than 50 per cent of the chickens
raised. It is safe to say that 80 per cent, and probably more, of the total poultry
crop is produced on general farms rather than on specialized poultry farms. The
income from poultry on general farms plays an important part in the total farm
income. Specialized egg farming is particularly important on the Pacific coast,
of which Petaluma is the outstanding example, and in the North Eastern States,
such as in the Vineland section of New Jersey.
As poultry production increased in volume and became more widespread
throughout the country, the business of collecting, transporting, and distributing
the products became more complex both in respect to eggs and dressed poultry.
Refrigeration became a necessity in order to provide for the transportation of eggs
and dressed poultry over great distances, centers of production frequently being
located three or four thousand miles from centers of consumption.
Live poultry is, for the most part, collected at fattening depots in the vicinity
of the more important poultry raising areas, fattened in special feeding stations
for short periods and then slaughtered and shipped to market in refrigerator cars,
or the live poultry is shipped direct to the consuming markets in specially con-
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structed live poultry cars. Some idea of the volume of this business, and the consequent facilities required and persons engaged both at shipping points and in distribution in the markets, can be obtained from a statement of the receipts at the
principal markets. In 1926, for example, there were received at New York, Chicago,
Philadelphia, and Boston, a total of 14,767,709 cases of eggs each holding 30 dozen;
in the same markets the receipts of dressed poultry amounted to 355,814,801 pounds.
At New York City, the principal live poultry market, the receipts of this commodity
amounted to about 12,000 cars, or approximately 200,000,000 pounds.
Since both egg and poultry production is seasonal in character, the cold storage
of these products has been developed to hold the surplus of the flush producing
seasons for the period of relative scarcity. In recent years around ten million
pounds of eggs which are broken out of the shell and held in a frozen condition, are
also stored. The present trend is toward a levelling of seasonal production by
securing a greater egg production during the fall and winter months and by the
production of early or winter broilers. Seasonal variation in production will never
be eliminated, but eventually it may have sufficient influence to reduce somewhat
the proportion of the yearly crop which must be carried in cold storage.
One of the most important developments in marketing has been the formation
of co-operati\e marketing organizations. The most outstanding examples of this
are the co-operatives on the Pacific Coast, which maintain a federated selling agency
in New York City for the distribution of Pacific Coast eggs in the eastern United
States, and co-operative marketing associations in Missouri, Minnesota, Ohio,
and elsewhere. At the present time a large volume of business is carried on by
these co-operative organizations. For example, in 1926, sixty co-operative associations handled 3,150,000 cases of eggs valued at $29,000,000 and thirty-one associations handled 17,000,000 pounds of poultry.
There has long been apparent a great need for a higher degree of standardization in our egg crop. Eggs have been packed and sold very largely on the basis
of individual packer's marks or brands or upon official exchange grades of the different cities. These grades have not been uniform and in consequence there has been
a lack of any common nomenclature of quality which could be applied to the eggs
of commerce. This has resulted in more or less uncertainty in the buying and selling
of eggs, particularly between distant points, and has increased the uncertainty and
risk in the marketing of this product. In an effort to improve this condition, the
department has developed United States Standards and Grades for eggs which are
believed to constitute a suitable basis for country-wide standardization. These
standards and grades are coming into greater and greater use each year.
In connection with the development of grades, the department has also developed an inspection service for eggs. This has taken two forms—shipping point
inspection, where inspections are made on cars of eggs ready to roll to market; and
terminal market inspection, where inspections are made on eggs after receipt at the
markets. This work is undertaken in some cases by the department individually,
and, in other cases, in co-operation with individual states or other agencies. The
department is also inspecting practically all of the live poultry which is received
at New York City. This inspection is for condition of health and for condition of
feed, and is done in co-operation with the poultry trade of that city. Fees are
charged for both egg and poultry inspections, which are designed to cover the actual
costs of the service. The department believes that there is also need for the development of grades for live and dressed poultry, and considerable preliminary
work has already been done along this line.
THE CHAIRMAN: AS I told you, the reversal would right itself in a moment,
as you will see when I tell you that we are now to be favoured with an address
from Don Salvador Castello of Spain. I am sure that you will accord to him a
most hearty welcome. He is an old friend of mine, and I can assure you that his
address will be well worth hearing.
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Those of you who were here this morning had the pleasure of hearing Senor
Castello bring to you the greetings from Spain, and I will now ask you to give him
your attention for a short time.
It gives me great pleasure to introduce to you Don Salvador Castello from Spain.
PROFESSOR SALVADOR CASTELLO CARRERAS, (Spain): Mr. the Minister, Mr.
President, Ladies and Gentlemen: When I was requested to speak at the Ottawa
Congress, I asked myself what subject I should choose. I decided to deal with the
influence of the second World's Poultry Congress on the progress of poultry keeping
in Spain. Three years have elapsed since the second World's Poultry Congress and
Exhibition were held at Barcelona in May, 1924. It is now possible to obtain a
clear idea of the influence which this great demonstration of the universal progress
in poultry husbandry has exercised on the development of poultry keeping in Spain.
More progress was made in these three years than during the ten preceding ones.
The influence of the second World's Poultry Congress has been shown as follows:
1. From an official viewpoint by the increased interest and help which the
Government, together with all the associations and public authorities, gives to all
phases of poultry husbandry. They realised its importance on seeing thirtyfive countries or states represented at Barcelona, with twenty-one of them taking
part in the World's Exhibition.
2. By an entirely new and different conception of the importance of poultry
husbandry. The active and personal participation in the Congress and Exhibition
of His Majesty King Alphonse XIII, and of the heir apparent, H.R.H. the Prince
of the Asturias, who accompanied him, was most striking. The most humble
delegates or visitors, and all Spaniards, who were kept informed by the newspapers
of the success obtained, appreciated the meaning and significance of this meeting
of so many savants, who had come from such distant countries to bring the results of
their work and investigations to the Congress. The public now understand that
this industry should engage the attention of a large number of savants, technical
men and propagandists.
3. By a real progress made among Spanish poultry keepers since 1924, due to
the powerful influence of the information given by England, Canada, France,
Belgium, Holland, Italy, Denmark, the United States and other countries, even
by Spain itself, through their respective official and individual educational exhibits.
4. By the fact that thousands of visitors came to the Exhibition at Barcelona
from all parts of Spain, and that they could see there all the breeds of poultry which
they knew only by the descriptions given in poultry books and papers. Having
admired not only the splendid birds, but also the wonderful collections shown by
each country for the purpose of demonstrating the value of the particular national
breeds, they have since been more inclined to improve our own breeds.
5. By the competition and emulation brought about by the Congress and
Exhibition. Since that date poultry keeping has attracted a large number of
followers in all parts of the country. This is evidenced by a considerable increase
in the circulation of Spanish poultry papers and magazines, as well as by the rapidly
growing number of orders for selected breeding stock received by the poultry
breeding establishments already existing. In a short time, poultry keeping has
thus become a flourishing industry.
Our stock of poultry increases from day to day; our older breeds are improving;
newer breeds, more productive, are sometimes substituted for them; the small
poultry houses are replaced by modern laying houses; b>y means of mammoth incubators the production and sale of day old chicks are increasing rapidly throughout the country, and finally a large amount of capital is beginning to be invested
in poultry enterprises.
Since 1924 we have seen several poultry plants established with 2,000, 3,000
and even 5,000 layers, while previously, the most important contained only 500
birds.
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This notable poultry keeping movement is also indicated by the enormous
sale of poultry books and papers, both Spanish and foreign, and likewise by the
large quantities of general purpose poultry imported from England, France and
Belgium. The breeders in these countries are fully aware of this.
In short, poultry keeping in Spain has shown such marked progress that before
long it will be appreciable in the national trade balance, where the importations of
eggs and poultry for eating purposes still weigh like lead to the extent of thirty
million pesetas per year.
The Royal Official Spanish Poultry School is proud of this result, for it was this
school which, attracting the attention of the International Association of Instructors
and Investigators in Poultry Husbandry, was responsible for the second World's
Poultry Congress being held in Spain. The school then is simply fulfilling its duty
in making the results thereof known to the third Congress at Ottawa.
The writer of this report, grown old in the teaching and popularization of
poultry husbandry, who was the first to introduce modern poultry keeping methods
into Spain in 1896, is well qualified to state that he has obtained greater success
during these last three years than during the preceding thirty years, when he was
compelled to work without any consideration on the part of the public, which
was almost always deaf to his numerous appeals.
The second World's Poultry Congress and Exhibition were consequently most
useful to him, and they were also an immense help to the General Breeders' Association for Spain, which actually shares with the Royal Poultry School the responsibility for the promotion and organization of poultry keeping in Spain. The International Association of Instructors and Investigators in Poultry Husbandry may
therefore feel most satisfied regarding its beneficial influence in Spain.
My purpose in making known and submitting these results for the consideration of the delegates to this Congress, is that you may draw certain conclusions
from them. In the first place, in my opinion it is a mistake to think that our
World's Congresses should be held only in countries already well advanced in
poultry husbandry, and where poultry keeping has made considerable progress.
Spain provides the proof that Congresses and Exhibitions should preferably be
held in countries where poultry keeping is beginning to develop, for it is in these
countries that their influence is most powerful and is felt most rapidly.
If the International Association finds in such countries governments which
offer it hospitality and help, and also the financial support, it ought to give them
the preference.
If it is true that the lack of preparation in these countries may be the cause of
certain minor deficiencies, the fact must also be borne in mind that this inconvenience may be largely counter-balanced the moment when the Association can
rely upon the collaboration of devoted, men or official assistance, to bring together
the material elements capable of assuring success. The example of Spain provides
the proof, in as much that unparalleled progress was made in our country in three
years.
This is why I address myself to you, the delegates, that you may take this
proven fact into consideration, and that you may request the International Association to adopt my suggestion for future Congresses. I can assure you that Spain
will never forget the influence of the Association's beneficial work, and she will
always be grateful for it.
T H E CHAIRMAN: The Hon. Mr. Martin will say a few words to us. He is the
Minister of Agriculture for the Province of Ontario, in which we are meeting, and
that is why I am going to say that I think it is extremely appropriate so far as
speakers are concerned to have him address you. I take pleasure in calling upon
Hon. Mr. John S. Martin.
HON. JOHN S. MARTIN: Mr. President, Hon. Mr. Motherwell, ladies*and
gentlemen: On behalf of the Government of the province of Ontario, of which
I have the honour to be a member, I should like to say that we consider it a great
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honour that you should be meeting in the Capital of Canada, which happens to be
situated in the province of Ontario and we hope that every delegate to this Congress
will have an opportunity of seeing the province of Ontario from end to end. We
have wonderful resources in this province. We would welcome the opportunity
of entertaining you in the city of Toronto and in the other cities of this Dominion.
I am delighted—as I think every poultryman in the Dominion of Canada is
delighted—to think that the World's Poultry Congress is an assured success. We
are today looking at what was three years ago a dream, when our official delegates
to the World's Poultry Congress at Barcelona brought back word that the invitation
of the Dominion Government to meet in Canada in 1927 had been accepted. I
felt then that Canada was undertaking a big job, and the first thing that had to be
done was to convince the Government of Canada, and also the governments of the
provinces, that this World's Poultry Congress which was anticipated was something
very much worth while. I should like to say here, ladies and gentlemen, that we
would never have had such a wonderful Congress if we had not had the unstinted
and unfailing support of our Federal Minister of Agriculture, the Hon. Mr. Motherwell. I must give credit to Mr. Elford for selling the idea to Mr. Motherwell.
The next step was the fact that the Hon. Mr. Motherwell was able to sell his
ideas to his Government. Then, of course, came the provinces, and we can quite
realise this Congress would never have been the success which it is if the Canadian Government had not been backed up by the governments of the different
provinces. Ladies and gentlemen, that is what has made this great Poultry Congress a success, teamwork and co-operation.
I am proud—as we are all proud—of the splendid exhibits which we have at
Lansdowne Park. I feel that this will be more or less of an object lesson because
Canada could never have had this opportunity in the way it has, it could never have
been handled in the way in which it has been handled, if all the Governments of
Canada had not been acting as one.
I was very much interested in the address of the Assistant Secretary of Agriculture of the United States, and it brought back to us something which has given
us a great deal of concern in the standardization of our poultry products. We have
had a long and more or less strenuous fight to establish the standardization and
compulsory grading of eggs. It has been a great success, and it may be of interest
to you to know that the inhabitants of Canada eat annually approximately 100
eggs per capita more than the inhabitants of the United States. I felt while the
Assistant Secretary was speaking that if they had only started a little sooner
in their standardization and compulsory grading they would be eating annually
—figuring the population at one hundred and ten million-nine hundred and ten
million dozens of eggs more than they are eating now. That would solve the question of overproduction for several years.
We had a little difficulty with what was known as our law with regard to grading,
and it came out in the province of Ontario that the Dominion Act was ultra vires,
so far as the domestic trade was concerned. There was no question about the
foreign trade. Here again the co-operation of our governments came to the rescue,
and all nine provinces one after the other passed enabling acts making this Dominion legislation valid, and it is valid now from the Atlantic to the Pacific; it is
the law of Canada backed up by every province.
We are all feeling very happy tonight after having seen the splendid exhibits
given in the various buildings of this Congress.
As a member of the Ontario Government I want to say that we are delighted
to have you meeting here in the province of Ontario, and we hope to see a good
deal more of you; we hope that your stay will be a happy one; that you may have
all kinds of freedom so far as your personal wishes are concerned, and that you will
always remember with pleasure your trip to Canada in the year 1927.
DR. SCHACHTZABEL, (Germany): I am charged by the Government of Germany
and have the honour to convey to you and the Government of the Dominion of
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Canada their most cordial appreciation for the kind invitation extended by your
Government to the Government of my country, to participate in the Third World's
Poultry Congress.
The German Government has been greatly pleased to accept this invitation
for several reasons.
Not only will participation in this comprehensive Congress enable German
thought and knowledge to enter into the closest co-operation with the distinguised
investigators of other countries in the solution of the many and varied problems
confronting this great assembly, but this co-operation, as I desire to specially point
out, is most warmly welcomed by the Government of my country, which indeed
realizes the great necessity for co-operation in the interest of international comprehension and good will alongall and every phase of cultured progress and advancement.
Moreover, your invitation to send delegates from Germany to Ottawa, your
historically so interesting and proverbially hospitable Capital, is particularly to be
welcomed from our national point of view, since there will be afforded the members
of our delegation a unique opportunity to gather first-hand information relating
to the remarkable progressiveness of Canada, not only from the point of the World's
Poultry Congress, but also because of the singular position which the agriculture
of your country occupies in the world today.
The serious vital crisis through which Germany has passed during the past
years, and to which it is still exposed, compels our country to gather all information
available along the lines of intensive production generally and especially in regard
to increased production from poultry husbandry, in order to fairly safeguard the
requirements of a nation of some 63 million people. For this reason, particularly,
we hope to profit materially from the valuable results accumulated by the research
workers of this continent and all other countries.
The German Government is therefore intensely interested in the exchange
of opinions on the occasion of the Third World's Poultry Congress at Ottawa and on
behalf of my Government I desire to extend to you and all other countries represented
here our best wishes for complete success.
REVEREND J. T. WYNN, (Australia): Mr. President, Honourable gentlemen,
ladies and gentlemen:
I am very glad to have the opportunity of representing Australia at such a
great gathering as this. In the little time at my disposal I can, of course, only
give you a "thumb-nail sketch" of such a vast country. Australia is just as rich
as she is big. Probably you all know she is the best bit of country in the world,
and that is why you allowed us to get in so easily. What I do not know about
Australia would make up a whole set of books, but I have lived there for forty years,
so there are some things I do know.
We are only just the other side of a century old so far as the calendar is concerned, but men who know something about stones and rocks and mountains tell us
we are the oldest country in the world, and that Australia must have been in existence millions of years before the account we have of Moses in the Bible.
Australia is intensely interested in this Congress, and to meet some of my
expenses in getting here we had donations sent from north, south, east and west,—•
and we have three million square miles of it—which all goes to show the interest
that has been manifested concerning this Congress.
I read in a journal on the boat corning over last week this statement "Probably
the World's Poultry Congress makes its greatest appeal to the imagination." Let
me say that I have not come all the way from Australia to imagine things. I
want to get down to hard facts and it is the concrete problems which we want to
solve; we want something better than an appeal to the imagination; we feel that
the difficulties of other nations are our difficulties and the more we know about the
difficulties which we all have, the nearer we will get to their solution. We may be
separated by thousands of miles; we may have various climatic conditions with

26

WORLD'S

POULTRY

CONGRESS

which to contend, but in a Congress like this where all the best poultry knowledge
of the world is pooled, we ought to find some kind of a balance that will lead us
somewhere near a solution of our problems.
I hope at Lansdowne Park to see something of the commercial side of poultry
and poultry appliances, but I hope to see more than a commercial or trade show.
Now, so far as Australia is concerned, with a poultry industry that is worth to
the Commonwealth of Australia ten million pounds, you will realize that poultry
raising is rapidly becoming of major importance in the commerce of Australia;
but if you are going to know what that means, you must know something else. When
you sit in our railway stations and are jostled about with the crowd and see the great
moving mass going to and fro on business, and you hardly know which way to turn,
you may begin to count heads and then you will come to realize that Australia
has less than two people per square mile of country. We need more population;
we can support one hundred million people, and an industry worth ten million
pounds with a population of six million is something to be proud of.
Annually we feed our poultry four million bushels of wheat and eleven million
bushels of bran and pollards, which is more wheat and wheat products than are
used in the making of flour. This is only a growing industry, and right here let
me say this, that if any of you poultrymen have wives who are in this with you,
worship the ground they walk on. I know lots of fellows who are mighty anxious
to get into the poultry business, but their wives will not touch the dirty things,
so if you have a wife with you in poultry, think a great deal of her, because she is
worth it.
To get things in Australia in proper shape and to keep them going on proper
lines, we have found it a congenial occupation for many men unsuited to harder
and more laborious work. We have bankers, solicitors and university men who by
reason of their constitutions being weakened by indoor life have been forced to give
it up, and they have gone upon the land and started poultry-farming, and have found
in it a comfortable living, an independency, and, greater than all, they have recovered their health. More than that, the quality of our poultry in Australia
is greater than our quantity. Now I am coming to something good. I am putting
in the first claim for the world's greatest individual producer amongst poultry.
Australia has produced the bird which has laid three hundred and sixty-five eggs
in three hundred and sixty-five days. That has been done in an official test not
in somebody's back yard. This is an official test which closed just as I left Australia. There is a picture of the birds in this paper, an India Runner duck. That duck
laid two hundred and ninety-five eggs in two hundred and ninety-two days without
a break; got five days she laid two eggs per day and then for five days she missed,
she laid one soft shelled which was not counted. The nearest record to that, as far
as I know, was from our neighboring New Zealand, and a duck over there laid
three hundred and sixty-three eggs in three hundred and sixty-five days.
Amongst our hens, probably our best producer is the Black Orpington hen
which laid three hundred and thirty-seven eggs, every egg over two ounces. We
had a Langshan which laid three hundred and eleven eggs, each over two ounces,
and birds that laid three hundred eggs we count by the score.
If some of you want to know what an Australian hen is like, let me say there
are birds which are known as Australorps which are good reproducing birds, almost
as good as our Black Orpingtons.
Our competitions over there are not easy things to win. WTe have some very
tight rules; every bird entered has to be a fair type of the breed which it represents;
it has to pass a weight limit; every egg that counts must reach two ounces within
four months.
Our great production is helped by the beautiful climatic conditions under
which we live. The average conditions in Australia are genial warmth and blue
skies, and excepting for a roof over their heads, and two sides and a back, we do
not have to cover our birds up winter or summer. We do not use any glass fronts
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and we have no covering in front except usually a wire-netting. If you should ask
me in a word what Australia is, I would say it is a land of silver sunshine and golden
opportunity.
Our great problem is the problem every nation has to face. We must find
an outlet for our summer production. Like all the rest who have a large carryover, it is hard to know what to do with it. We have tried to educate the people
to eat more eggs, but somehow or other the taste which many people have for eggs
begins to decrease as the price goes down and increases as the price goes up.
We tried the cold storage plan, only to find that the unscrupulous dealer puts
in the eggs when they are cheap, pulls them out when they are dear, and sells them
as new-laid eggs.
Our hope for the surplus seems to lie in our exports. We have exported for
a number of years, and are still doing it, and last year we exceeded by a good deal
any previous attempts that have been made in that direction. Fortunately for us,
and for lots of others of you too, out of our surplus last year we sent from Australia
one hundred and eight thousand cases of eggs, each of thirty dozen, or thirty-nine
million eggs which went from Australia into Britain. We lost over forty-thousand
pounds on the deal. That loss seems a big thing, but it is not much when it is
spread among every producer, and this, in a word, is how we do it. Most of our
eggs are sent to a pool; that pool deducts one penny per dozen in the summer season,
and we have sufficient eggs sent in during the glut season to liquidate a loss of twenty
thousand pounds. In this case it meant a levy of a penny per dozen carried a
little farther to make up the balance. It pays the farmer to do this, and this
winter he will reap the benefit of that large export, because we got rid of so many
eggs to Britain that we were able to maintain a minimum price throughout the
whole of the summer season of 1/6 per dozen. Thirty-six cents per dozen was the
minimum price we paid our farmers last year because of this condition, of course
less the penny levy and the commission to the agent.
While this is our first representation at a World's Poultry Congress, we have
followed with very keen interest the previous Congresses which have been held, and
from this one—because I am here—there are thousands of people in Australia who
are expecting me by writing and lectures to tell them how to make a mint of money
out of fowls. This industry stands very well up in the list of industries in Australia.
Our manufacturing is the largest, one hundred and thirty-two million pounds;
our pastoral is ninety-two million pounds, agriculture eighty-five million pounds,
our mining twenty-one million pounds, and our poultry just a little over ten million.
These figures, with a population of six million people, are enough to make Canada,
great as it is, sit up and take notice.
Our principal egg production comes from the White Leghorns and Black
Orpingtons. The Langshans are used largely, but we are having some wonderful
results with the Rhode Island Reds; we think they are about the best birds we
ever had. We want to know through this Congress, from some of you experts,
just how to breed high producers. There are some who say you should mate high
producers together; others say you should mate a high producer with a low producer,
and at the right time and in the right place I want to discuss that with somebody.
In later years our poultrymen have divided the breeding question into two parts;
we have what some call a standard or fancy exhibition bird, and in the same breed
we have the bird known as the utility bird. I represent a lot of people who say
there can only be one standard bird. If you say there can be a standard and a
utility bird—well, I represent a lot of people who will agree with that also.
Just in closing, permit me to say that regardless of what it cost to get here, or
the sacrifice or trouble it may involve, I am quite sure that such a Congress as this
will put the poultry industry where it ought to be, for I believe that the day has
long since gone when poultry farming is any less honourable a calling than any other.
The successful poultryman is an artist; he is a scientist, and if he goes into this
business, or into this calling or whatever you wish to term it, any less prepared than
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he would be for entering any other calling, the writing for him is already on the
wall; he is admittedly a failure.
We are glad to meet you. I know many men here by repute; I have read
of many others; I am glad to have the privilege of shaking you by the hand. I
bring you Australia's best greetings, and I can assure you that although we are
thousands of miles away, if you can breed better and" more profitable birds than we
can, we have lots of money in Australia to pay for that information, and if you can
show us a better way of poultry farming, we will be glad to follow you.
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THE PRESIDENT: Ladies and gentlemen, w^e have now come to the closing
assembly of the Third World's Poultry Congress, and there are a certain number of
matters which we wish to put before you this morning, and I am sure you will be
very glad indeed to have the opportunity of sharing in this final meeting.
As the Hon. Mr. Motherwell has to leave, and can only remain but a short while,
I will expedite matters somewhat.
The first point, however, which I wish to bring before you is the fact that we
have quite a number of messages from other countries. It wrould take too long,
I am afraid, to read all these messages, so I will ask you to put your best thought
into what I do not say, because very often the most important things are unsaid.
We have received a most cordial message from the Alcalbe, or Mayor of Barcelona where our last Congress was held. I may say that during our visit to Barcelona,
the Alcalbe showered upon us his kindnesses, taking part in our proceedings, in the
same way as our friend Mayor Balharrie has done here in Ottawa.
His message is as follows:—I will read it first in Spanish, and then give you
the English translation:—
"Honorable senor:
"Con motivo de la celebracion en Ottawa del Tercer Congreso y Exposicion
Mundiales de Avicultura, la ciudad de Barcelona no puede menos que recordar
con satisfaccion el que aqui tuvo lugar en 1924 bajo su digna presidencia y
por lo tanto yoT en nombre de la ciudad y como Alcalde de la misma, confiero
al Profesor Excmo. Sr. D. Salvador Castello el encargo de hacer presente a
la Asociacion Internacional de Profesores e Investigadores en Avicultura y
al Comite Ejecutivo del Tercer Congreso la adhesion de Barcelona a esa nueva
manifestacion del progreso avicola universal y le ruego exprese a los senores
Elford y Rhoades, que ostentaron la representacion del Canada en el Congreso
y en la Exposicion de Barcelona, el buen recuerdo que de ellos, como de usted
mismo, guardamos.
"Aprovecho gustoso esta ocasion para ofrecerle el testimonio de mi consideracion mas distinguida y le saluda afectuosamente y
e.s.m.,"
The English translation is as follows:
"Sir:
"In view of the celebration in Ottawa of the Third World's Poultry
Congress Tand Exhibition, the City of Barcelona remembers with much satisfaction w hat took place here in 1924 under your esteemed presidency and,
therefore, in the name of the City and as Mayor of the same, I am confiding
to Professor, His Excellency Mr. Salvador Castello the charge of presenting to
the International Association of Instructors and Investigators in Poultry
Husbandry and to the Executive Committee of the Third Congress the adhesion of Barcelona to this new manifestation of universal agricultural progress,
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and beg him to express to Messrs. Elford and Rhoades, the delegates representing Canada at the Congress and Exhibition of Barcelona, the pleasant
recollections we retain of them and of yourself.
"I take advantage of this pleasant opportunity to offer you the assurance
of my most distinguished consideration."
We have also a message of greetings and good wishes from the Rector of the
University of Barcelona, where we held our opening and closing assembly. This
is couched in the warmest terms and reads as follows:
"Senor Presidente:
"La Universidad de Barcelona, en cuyo salon de actos-Paraninfo—se
inauguro y se clausuro el II Congreso Munidal de Avicultura, celebrado en
esta cuidad en Mayo de 1924, no puede dejar de hacerse presente en el III
Congreso que va a tener lugar en Ottawa.
"En nombre de la misma, encomiendo al eminente Doctor Don Ricardo
Zariquiey que exprese a la Sociedad Intemacional de Professores e Investigadores en Avicultura, el huen recuerdo que conservamos de su II Congreso
y la admiracion que sentimos por su intensa y aficaz labor cultural que va
realizando en el mundo entero.
"Rogandole salude a los organizadores del Congreso de La Ottawa y a
todos los Congresistas en nimbre de la Universidad de Barcelona, dignese
Senor Presidente, aceptar los sentimientos de mi mas alta consideracion."
We also have a message of greeting from the National Poultry Council of
England. We regret very much that the President of this council has not been
able to be with us at this Congress, but he has sent us cordial greetings from that
council, which, as you know, is doing considerable work on the other side.
His message reads as follows:
"At a meeting of the National Poultry Council held on June 15th, the
following resolution was cordially and unanimously adopted, and I have great
pleasure in asking Mr. A. T. Walker, ex-President of the National Poultry
Council to present this to the delegates assembled at Ottawa. As President
of the National Poultry Council for the current year, I deeply regret not being
able to attend myself but am glad to know that the British Poultry industry is
being worthily represented both in the Congress and in the Exhibition.
"The Members of the National Poultry Council and Parliament realize
from what has been accomplished in this country by combined effort, that the
World's Poultry Congress has great possibilities for enhancing the work of the
many Poultry Societies, Federations, Institutions and Public Bodies of the
various countries represented at the Congress, and of directing the attention
of all engaged in the industry to the need of individual and combined action
in developing and improving by all means in their power the advancement
of poultry keeping.
"The National Poultry Council and the National Poultry Parliament
feel very highly honoured in having as the President of the World's Poultry
Congress, Mr. Edward Brown, their esteemed secretary, who has done so much
for the poultry industry in this country. They feel that this high honour is a
fitting recognition of the great work for the poultry industry which he has
done, not only in our own country but in many other countries throughout the
years of a long and strenuous life. In his hands the Congress is assured of
wise guidance, and they extend to it their warmest good wishes.
"Wishing every success to this great gathering, I beg respectfully to remain,
(SGD.)

LESLIE WILLIAMS,

President."

The Poultry Club of England, one of the oldest—in fact, the second oldest
society in England has also sent its warmest greetings, and you will be interested to
know that while the American Poultry Association celebrated its Jubilee three or
four weeks ago, the Poultry Club of England in November next is celebrating its
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Jubilee. I am looking forward to that with very great interest because I happen
to be now the only member who was at the original meeting fifty years ago come
November. The message is a follows:—
"Dear Mr. Watson:
"I rejoice to find that you are able to be our special delegate to the World's
Poultry Congress at Ottawa and wish you a pleasant voyage. That you will
have a splendid time in Canada goes without saying.
"When opportunity offers will you hand on to our fellow workers in the
poultry industry the fraternal greetings of the Council and Members of The
Poultry Club of Great Britain.
"It is certain that the present Congress will prove most fruitful in results
and that the industry will reap immense benefits therefrom.
"As a Past President of our Club you will be able to add your personal
testimony to our high appreciation of the great work being done by the devoted
and unwearying investigators in the many countries represented at the Congress.
Yours truly,
(SGD.) WILLIAM RICE,

Hon. Secretary.11

The President of the Belgian Federation of Poultry Societies has sent their
cordial greetings regretting they cannot be present at Ottawa, which read as follows:
"La Federation Nationale d'Aviculture de Belgique regrets to advise that—
1. As it has been unable to obtain on the part of the Organization Committee at Ottawa any reduction in fares for its delegates to the World's
Poultry Congress or any reduction in transportation of its exhibits from
Belgium to the International Congress at Ottawa and
2. As the Belgian Government does not grant it any subsidy for the sending
of its exhibits to the Congress or the transportation of its delegates and also
3. On account of the depreciation of Belgian money and the high exchange
in Canada, Belgium finds it impossible to take part in the World's Poultry
Congress and Exhibition at Ottawa.
"We ask the Secretary to express our regret to the President and the
members of the organization committe and to accept our kindest wishes for
success of your Congress."
And the last is a cablegram from Australia, from Mr. J. B. Merrett, who is
doing valuable work in connection with the marketing of poultry on that continent.
The cablegram reads:—
"Sincere wishes successful Congress. Regret inability to be present.
Rev. Wynn will worthily uphold the name of Australia and Hawke, New
Zealand. Kind regards.
(Sgd.) MERRETT."
The first item on the agenda this morning to which I wish to call your attention
is the consideration of the Resolutions. The only resolution which has come from
any of the sections is the following:
"As a commercial poultryman coming from the largest commercial poultry
centre of the United States, this message of appreciation of the splendid work
performed by investigators and technical trained research men in our various
public educational institutions, is offered by me. The part played in the
development of the poultry industry by the untiring effort of those connected
with our public educational agencies has been very large, and of the greatest
economic importance.
"It is much to be desired that continuing and additional appropriation
may become available so that this very important service may be both continued and augmented."
I may take it, inasmuch as this is the only resolution presented, that these
sessions have been so fruitful in suggestions and so harmonious in their approach
to the subject submitted to them that they have been overborne by the weight of
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knowledge, which has descended upon them, and did not desire to pass any resolutions at this stage. This resolution comes from Section No. 4, and was passed
by that section. It was not worded as I would have worded it, but it apparently
senses the desire of this section.
We shall take care if this resolution is adopted by you that it be communicated
to Governments all over the world, and I am sure it will have a considerable influence.
I will ask Mr. Knight (United States) if he supports that on behalf of the section
which passed it.
DR. KNIGHT (United States): Mr. President, the resolution is formally offered.
THE PRESIDENT: IS there any discussion with regard to it.
MR. TIPPER (England): Mr. President, I should like to second the resolution,
as it comes from the section with which I was identified and I need hardly say that
the wording expresses the opinion of the Congress generally, and I take great pleasure
in supporting this resolution.
THE PRESIDENT: It is not necessary, inasmuch as it comes from a sectional
meeting, to have a seconder. It is only submitted on behalf of the section, and with
its support. If there is no further discussion, or observations to be made on it,
I will put it to the assembly. Those who are in favour of the adoption of this
resolution, which comes from Section No. 4, will kindly show in the usual way.
Those opposed. I declare the Resolution carried.
The first formal resolution that we are now to have submitted to us is iram a
series of resolutions of acknowledgment and expressions of thanks. The first
resolution will be proposed by Professor L. E. Card, (United States).
PROFESSOR L. E. CARD (United States): Mr. Chairman, Mr. Minister, Ladies
and Gentlemen: I am very pleased to be able to present this first resolution to you,
which reads as follows:
''Resolved, that we extend our profound thanks to the Governor General
of Canada, His Excellency Viscount Willingdon, for his patronage of the
Congress and the great interest which he has shown in its success, and Her
Excellency, the Viscountess Willingdon for her gracious hospitality.
"To the Rt. Honourable W. L. Mackenzie King, Prime Minister for the
Dominion of Canada, for generous and loyal support and for the official backing
which his Government has given to the Congress and Exhibition, without
which it could not have been successfully administered.
"To the Honourable W. R. Motherwell, Minister of Agriculture, for his
personal interest and influence, for his constant attendance and material
assistance on behalf of the Congress from its first inception, and
"To the nine Provincial Governments of the Dominion of Canada and
especially to the Minister of Agriculture of the Province of Ontario, in which
this Congress is held, the Hon. John S. Martin, our highly respected international poultryman and capable governor."
Mr. President, I move the adoption of this resolution.
THE PRESIDENT: That will be seconded by Mr. W. A. Kock, from Denmark.
MR. W. A. KOCK (Denmark): I have much pleasure indeed in seconding the
resolution. As a representative from Denmark, I have great pleasure in expressing
most sincere thanks and we appreciate very much all that has been done for us.
Our Canadian friends deserve great honour and credit for the very excellent work
carried on for promoting poultry breeding and egg production, for this great business
is now recognized as a most important industry from a commercial standpoint
over the whole world.
With special interest we have seen the fine and very instructive Canadian
exhibition and your excellent work for forming co-operative eg^ associations, and
your valuable Record of Performance. This big gathering in your fine city of Ottawa
has been a great success and a most outstanding event in helping to promote the
success of the poultry industry by bringing together distinguished representatives
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from all parts of the world, in order that they may discuss the many and various
matters connected with the technical as well as the practical side of the poultry
industry.
We are extremely glad to be present here in this beautiful country, and express
most warm thanks for the very kind invitation to see your fine, interesting and big
country as the guests of Canada. We thank you for your generous hospitality
shown by Canadian friends, and wish them all possible success with their work in
promoting the poultry industry.
I have very much pleasure indeed in seconding the resolution.
THE PRESIDENT: That resolution will be supported by Mr. Sydney H. Lewer
from England. I may say to you, although you are probably all aware of it, that
Mr. Lewer is, and has been President of the British Congress Committee for Ottawa
as he was for Barcelona. The work that he has done has been of extreme importance
and I have great pleasure in asking him to support this resolution.
MR. SYDNEY H. LEWER (England): Mr. Chairman, Mr. Minister, ladies and
gentlemen: The duty of a supporter of a resolution, as I have always understood
it, is to fill in the gap between the proposer and the seconder. The resolution itself
has, I think, left the supporter very little to say because it so fully expresses the
gratitude and feeling which all of us who have come from countries other than
Canada have toward our host. Speaking for myself, coming from the Old Country,
I have felt it an inspiration to be with you in assisting at this Congress, and in the
commemoration of sixty years of Confederation, and it has been an inspiration to
see that Canada, although still a young nation, has showed the world how to run a
Congress of this kind. We had a wonderful Congress at the Hague, a very wonderful one at Barcelona, and now you in Canada, have shown us—if I may say so with
all respect to the two preceding events—a still greater one. That is a wonderful
achievement. We of the Old Country expected great things from Canada, and
Canada has not disappointed us. It was a personal matter of satisfaction to me
when at Barcelona I heard that we of England were to side-step and let Canada have
this Congress. We did that, but I feel that we have made a rod for our own back.
When you come to us in London in 1930, we shall be very hard put to give you
as good a show as you have given us here, but I know I can speak on behalf of the
Old Country and say that we will endeavour seriously to do our best to beat you.
I hope that every one of those who have helped to make this Congress a success, as
it has been, will be there to support the man who has made this what it is, Mr.
Elford. Nothing will please him more, I am sure, and we shall only be paying back
the debt of gratitude we owe to Canada, and to the Minister who has done so much
to hold up the hands of our Congress director, Mr. Elford. I have much pleasure
in supporting this resolution.
THE PRESIDENT: I am sure every one here feels as I feel at this moment
that there is no resolution which could be drafted which could possibly represent
our feelings and our grateful appreciation more than the one before you. This
resolution, while comprehensive, has merely touched some of the points which are
in our minds and hearts, and I am now going to ask you to carry this resolution
by acclamation, and I am sure you will do that to the full extent of your ability.
Those in favour of this motion will please show in the regular manner.
Motion agreed to unanimously.
THE PRESIDENT: I will ask the Hon. Mr. Motherwell to respond on behalf
of those who are mentioned in the resolution. It has been my great privilege and
honour, during the last few years, to come into contact with Mr. Motherwell upon
many occasions, and his geniality, his hearty co-operation to the fullest extent,and
what we do not always find in Ministers of Agriculture, a firm faith in the possibility
and opportunities of the poultry industry, have been manifested every time I have
met him. I take great pleasure in calling upon the Hon. Mr. Motherwell, Minister
of Agriculture, in the Canadian Federal Government.
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HON. W. R. MOTHERWELL: Mr. President, ladies and gentlemen: Apart
altogether from the contents of the very gratifying resolution which you have all
so heartily endorsed, it is pleasant for me to meet you just for a few minutes before
the conclusion of the Congress.
Like all great events of this world, there has to be an end to them. This is the
last major day of the Congress; tomorrow morning you will begin the dismantling
process, the demobilization of one of the greatest world's events of this nature I
have ever heard of, at any age, at any time, or in any country. We are not saying
that because it is in Canada, for it is because this great movement has acquired
such momentum from all parts of the civilized world that this happy result has been
attained.
There is almost an element of sadness associated with separation after meeting
with each other possibly for the first time. It is my hope that wherever the Congress
goes—and I understand it goes next to Great Britain—(it has not been officially
confirmed, but I am assured that is a fact)—I hope I shall have the opportunity
of meeting you again on that occasion.
Next to the wonderful international good-will which has been engendered by
this Congress, the wonderful exhibits themselves, the most outstanding characteristic has been the entire unselfishness of every individual and every country, none
wanting to glorify himself, but glad to extol the others for the benefit of the whole.
If I undertake to say a word of commendation on behalf of our veteran president,
Mr. Brown, he immediately, to use a colloquialism, "passes the buck" to Mr. Elford;
if I say anything complimentary to Mr. Elford, he steps in with a good word for
Mr. Rhoades; if I say anything good about Holland, they tell me that Spain deserves the credit, and if I say anything about Spain, the Spanish gentlemen tell
me the credit belongs somewhere else, and so it goes. You never saw that in any
other Congress in the world, u'nless perhaps it was a religious gathering; r certainly
not in any material things such as those in which we have been engaged fo the past
week.
Even the other night, when speaking on what the Press has done—and I cannot
speak too highly of their efforts—they were constantly giving credit to somebody
else. A representative from Toronto arose and said "We have done our best, but
we could not have done much if the Congress had not given us some good material
to work upon," and they were right. Surely it must be apparent that the secret
of the whole thing is the desire on the part of all of us for the success of the cause
we have undertaken. There is nofdoubt about that. I am not going to extol that
cause now, as we have spoken o it so frequently, and I think this Congress has
without doubt taken its proper place among the live stock branches of the various
governments represented.
Now, just a word on behalf of those who have asked me to respond. I have
not been authorized by them to do so, but I will assume that authority for myself.
With regard to Their Excellencies: They have been charmed with the Congress
from start to finish. When Mr. Elford asked me to extend the invitation to the
various countries, which I did in an official way, he included our own Governor
General, and also the Prime Minister. None of these parties was difficult to approach. I immediately met His Excellency in his own office in the East Block,
told him in a businesslike way what was required, and what was expected of him; I
did not assume that he would decline; I told him I thought it would be a nice international touch, since he was capable of doing it, to speak a few words in French as
well as in English, these being the two official languages of the Congress. There
was absolutely no hesitation on his part in accepting. As a matter of fact, he arranged his whole summer programme, his visit to the West in the early spring, his
visit to the Maritimes just a few days ago, so that his time would fit into the Congress, and he would arrive back in Ottawa at the appointed time to perform his
part. His entire year's work since he arrived in Canada has been laid out so that
he would be enabled to assist us at this Congress.
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With regard to the Prime Minister: In spite of the fullness of his life and his
many obligations, he also, as you learned, took his part. Not only that, but he
has got the "bug" pretty nearly as badly as any of you—or as good, if you like.
He has started raising poultry on his own account, taking from the flocks of the
Hon. Mr. Martin for his foundation, and I do not know that he could have gone to
a better source.
After all, this business is contagious. We hear of it from all sources. I am
told by this one and that one and the other one that one of the results of this Congress will be the starting of small individual flocks, and they assure me that they
will have proper chicken houses after beholding the exhibit over in the Canadian
building, a sample of the chicken houses of which there are far too many throughout
the land. The one to which I am referring is labelled "Why hens leave home,"
and I suppose it is for the same reason that so many boys leave home, because there
are so few attractions and comforts around home. I understand that Their Excellencies expect to start out in the poultry industry with a special breed of which
Her Excellency is very fond.
Now, with regard to my own department: The very consciousness, friends,
that you are pleased with the way we conducted ourselves, and with our work, is
pleasing to us. It is gratifying to know we have given pleasure, and just as love
begets love, so appreciation on your part begets appreciation on ours. It has been
my privilege to attend three or four World's congresses in the United States, and
it was one of the outstanding characteristics of those congresses, the hospitality
extended to us, at Billings, Montana, at Spokane, Washington, at Colorado Springs
and Denver in Colorado, and in other places, nothing was too good for the Canadians
and on this occasion, nothing at our disposal has been too good for any of the international delegates, no matter from whence they came.
Let me conclude my brief remarks by wishing you all a safe return to yourhomes,
Godspeed in your affairs, and whatever your walk of life may be, may you be
successful in everything you undertake, and may we all be permitted to reassemble
at the next conference in London three years hence.
I thank you.
THE PRESIDENT: I am sure that we all appreciate the words from Mr.
Motherwell this morning. Those were not merely words, because they have been
expressed in deeds, during the entire time of the Congress, and during the preparation of it. We thank you, Mr. Minister, from the bottom of our hearts.
Before I call upon the proposer of the next resolution, a note has come to me
reminding me that telegrams were also received by Mr. Wilton, (Holland) from
Her Majesty, the Queen of the Netherlands; and also from His Majesty, King
Alfonso of Spain expressing felicitations for the success of the Congress. I did not
include these this morning, for the reason that they were referred to at the opening
assembly last week, but I will ask the reporter to include this reference in his minutes,
so that they may appear in the proceedings. We appreciate them very much indeed.
The next resolution will be proposed by our friend Mr. C. S. th. Van Gink,
from Holland. Some of you know and perhaps some of you do not, that Mr.
Van Gink was the Secretary of the First World's Poultry Congress. That Congress
had not the same magnitude as this, but he was laying the foundation for this Congress, and I, as President, can pay a tribute to the magnificent work which Mr.
Van Gink did in Holland, and that was my main reason for selecting him to propose
the next resolution—because of what he has done. When we went to The Hague
in 1921, it was a great adventure. If that Congress had not succeeded, it would
probably have prevented another being helcj, and possibly would have proved a
great set-back to the poultry industry. We owe much to the devoted work of
Mr. Van Gink of Holland.
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MR. C. S. th. VAN GINK: (Holland) Mr. President, Mr. Minister, ladies and
gentlemen: I take great pleasure in bringing before you the following resolution
for your adoption.
"Resolved that we hereby register our warm appreciation to the Congress
Committeemen, Dr. J. H. Grisdale, Deputy Minister of Agriculture, Mr.
F. C. Elford, General Director of the Congress and Chairman of Executive
Committee, Mr. Ernest Rhoades, Congress Secretary, and Mr. W. A. Fraser,
Congress Treasurer, for their conspicuous efficiency in the general administration of the affairs of the Congress and Exhibition.
''And to the Chairmen of the twenty-four committees carrying large
responsibilities for the Congress and Exhibition, for their exceptional contributions which in every instance have measured up to the highest standard
of excellence which have created new and higher standards of attainment.
"Special mention should be made of the outstanding high character and
artistic phases of the educational exhibits, of the high quality of the livestock
displayed, and the large representation of commercial exhibits, all of which
set a new high water mark in originality, scope and quality of material displayed.
"Resolved that we thank most sincerely the women of Ottawa and the
numerous women's organizations for their generous hospitality and the many
other ways in which they have ministered to the comfort and convenience of
their guests especially by throwing open their homes to visitors from (43)
forty-three nations, thus making their stay a delightful memory.
"Resolved that it is the universal opinion that one of the most important
contributing factors to the pleasure of the members and the success of the
Congress has been the exceptionally high character of the extensive and varied
musical programme rendered by the Ottawa Centenary Choir, the Empire
Pipe Band, the Governor General's Foot Guards Band, and the M. Laroche
Orchestra."
I move the adoption of this resolution.
THE PRESIDENT: This resolution will be seconded by our friend Mohammed
Askar Bey, who comes to us from Egypt. He is taking an important part in the
development of the poultry industry in his country, although in that country it
has existed for something like three thousand years.
MOHAMMED ASKAR BEY (Egypt): Mr. President, ladies and gentlemen: "On
behalf of my country, I want to heartily thank the Executive Committee
of this highly organized Congress, the good people of Canada, and the city of
Ottawa.
"On behalf of myself I feel incapable, because I am very deeply indebted to
every one.
It is unnecessary to say that the Congress and Exhibition were a complete
success and will forever be recorded as outstanding events in the history of poultry husbandry. I will never forget the happy days in Canada, and may I entertain the hope that all, or many of us, will meet again at the next Congress.
"I will carry back to my own country many pleasant and happy recollections of your kindness and hospitality and tell my people of the grandeur of your
country.
"For all this I am very grateful. I thank you."
THE PRESIDENT: I am going to ask our friend, Professor Ghigi from Bologna,
Italy, to support this resolution. I do so in order that he may have the opportunity
of bringing a message from that beautiful country to this Congress.
Professor Ghigi is a man who has done notable work in Italy. I have had the
pleasure of enjoying his hospitality in Bologna, and I would remind you that Bologna
has the oldest university in Europe. If any of you have the opportunity of going
there, it will be a delight to you, as it was to me, to see these treasures, and I hope
before very long we may all meet in that wonderful country, which carries memories
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of the building up of the human race and the development of modern civilization.
I am sure you will give a most hearty welcome to our distinguised friend, Professor
Ghigi.
PROFESSOR GHIGI (Italy): Mr. President, Ladies and Gentlemen, inasmuch
that Dr.Brizi, the senior delegate, is no longer here,on behalf of the delegation which
the Italian Government appointed to represent it at the World's Poultry Congress
at Ottawa, and on behalf also of the Spanish delegation, so ably represented by our
good friend Professor Castello, I have the honour to express to the Canadian
authorities and to the Executive Committee, most sincere thanks for the splendid
organisation of the Congress, and for the care with which arrangements were made
whereby the members who have come from all countries of the world have been
enabled to realise the wonderful development of this country.
Spiritual ties have existed between Canada and Italy since the day when an
Italian, John Cabot, placed the flag of England beside that of the Republic of
Venice on the island of Cape Breton. Today these ties have been strengthened
by reason of the large number of Italians who are working all over Canada, helping
to increase the wealth of this country, which is second to none in its great natural
resources and in the fertility of its soil.
Our respected President, Mr. Brown, has requested me to also express to the
Executive Committee the thanks of the International Association of Instructors
and Investigators in Poultry Husbandry. I.t affords me the greatest pleasure to
do this because no one perhaps is in a better position than I am to judge of the
progress which Canada has made in poultry husbandry.
Twenty years ago, on the occasion of the seventh International Congress of
Zoology at Boston, where I represented, as I do today, the University of Bologna
which is the oldest in the world, I paid a brief visit to Canada.
At that time, at the Experimental Farm of this young but noble city, it was
demonstrated with statistical data, and I believe for the first time, that fecundity
is not equal in all hens, that it is a hereditary character and that through selection
breeds can be improved with regard to their egg laying qualities.
At Ottawa, twenty years ago, a programme was outlined which was destined
to revolutionise poultry husbandry; today the problem is solved in the economic
interest of all nations, and permit me to state that, in my opinion, in all this movement which has transformed poultry keeping from an insignificant branch of agriculture into an industry of the greatest world-wide importance, the first place
belongs to Canada.
However, I cannot refrain, speaking on behalf of the Association Committee,
from expressing to our most esteemed President, Mr. Brown, our regrets regarding
his resignation and the most sincere, most cordial and most affectionate homage
for the superb and masterly task which he accomplished in the organization of
poultry husbandmen.
An article of the regulations states that this time the official languages of the
Congress are two only, English and French. I am going to break this rule in order
to pronounce in my mother tongue, which is indeed that of Christopher Columbus,
America Vespucci and John Cabot, the patriotic cry of the new Italian Fascist,
thrilling with life and ardour:
Long live Canada,
Long live Ottawa,
Long live the Executive Committee.
THE PRESIDENT: IS Dr. Grisdale here? Apparently he has not yet arrived,
so I am going to ask you again to show by your acclamation that you have carried
the resolution which has been submitted to you. It is one of those resolutions,
which we in England term an ' 'omnibus resolution," but the largest omnibus that
was ever invented could not contain all of those who deserve our thanks, and we
have had to content ourselves with naming a few. I will ask you to carry this
resolution by acclamation.
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Motion agreed to unanimously.
I will now ask a friend of ours, a man who is endeared to us all, whom it is
my great joy to look upon as my successor in this office, but who will not take
office until the 1st of January next—because you have not got rid of me yet; you
have four months more to deal with me—to speak to us in response to the last
resolution. I have very great pleasure in calling upon Mr. Fred C. Elford.
MR. F. C. ELFORD (President Elect): Mr. President, ladies and gentlemen,
I am sorry that Dr. Grisdale is not here to reply to this resolution. It is a very
kind resolution, and I will say but a few words in response.
Possibly you will not mind my saying at the beginning, that I feel a great deal
of relief to come into the last meeting of the Congress. I have not had a great deal
on my shoulders, because the committees have looked after everything—all except
the weather—they would not assume responsibility for the weather, and Mr. Brown
and I had to. However, Mr. Brown and I easily compromised; I said I would look
after the weather for the first week if he would look after it for the second week.
I believe he has beaten me to it, but still he had my experience last week to go by.
We thank you very much for your kind resolution regarding the committees.
I doubt if any organization ever had a better lot of committees than we did. I
am not sure just how many we had, as we were adding to them almost every day,
but we had twenty or twenty-five real good standing committees, and they all
had their work very clearly defined, and I do not know of one committee among
them all which has not lived up to its obligations one hundred per cent.
In addition to that, I have yet to learn of one disagreement that has occurred
at any time in the work carried on by these various committees. That in itself
is a great thing. They tell me that in organizations of this kind, with so many
committees working along so many different lines, that we were sure to have something go wrong; some little disagreement, or some hard feelings before it was over.
If there are any such, it has not come to my attention. I do not believe there has
been any unpleasantness during the entire campaign, and that has made it a great
deal easier for me. I have not had anything to do; they have done all the work,
and I would like to suggest to Mr. Lewer of Great Britain that if you wish a good
organization for handling your work over there in 1930, I will lend you our twentyfive committees with their two hundred men. I have already promised the centenary choir that it will go over with me in 1930. I think perhaps the Mayor would
just about empty Ottawa if you asked him to.
There have been a number of really hard-worked men and women on these
committees. I do not know that I can very well mention any of them. Perhaps
a few have worked harder than the others, but they have all done so well that it is
very -hard to single any of them out.
However, I would like to specifically mention one or two. The first one is
Mr. Rhoades. Without Mr. Rhoades, this Congress could not have been the success
it has. I said at a little banquet which was held the other night, that I am getting
a great deal of the credit which belongs to Mr. Rhoades. I do not want you to give
me one bit of credit for a whole lot of this work, because it belongs to him. We
have had some wonderfully good ladies' committees which have looked after the
receptions to the ladies, and have looked after a good deal of the catering, looking
after what we called our official dining-room at Lansdowrne Park. They have looked
after so much that I am quite sure without them there would have been a tremendous
lessening of the efficient manner in which the dining-room has been handled—in
fact, we would not have attempted it.
I must also mention Mr. Turcotte who has been responsible for the decorations
at Lansdowne Park. Some of you heard what Mr. Lewer said at a luncheon the
other day. He came out here a little over a year ago, to look over things, and see
whether it was worth while for the British people to send over a delegation, and an
exhibit. We took him to Lansdowne Park, and it was a mess, I will admit.—And
I am saying this in spite of the fact that the Mayor is here—Mr. Lewer, I know,
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felt that there was a great deal to do before a successful Congress could be held.
As far as the exhibits are concerned, all the transformation which has taken place
since then is due to our friend Mr, Oscar J. Turcotte, who is the Canadian Exhibition
Commissioner. Mr.Turcotte has been connected with our Department of Immigration and Colonization, the Exhibition Branch, for a good many years, and he has
been largely responsible for any of the exhibits which Canada has put up at international exhibits, such as Wembley and others. We owe a great deal to Mr. Turcotte
for making it possible to have the place attractive enough for you to put your
exhibits in.
I must mention George Robertson, who has had so much to do with the Live
Bird Exhibit. George has worked twenty-eight hours a day for the last month.
He has worked all day, and the greater part of the nights on Sunday and Monday,
and to him we are indebted for the exhibit of live birds, and the staging of them
throughout the whole exhibition.
I also want to mention our friend Mr. Daniels who has had charge of the
sessions here throughout the week. We owe a great deal to Mr. Daniels for the
smooth manner in which the sessions have been handled.
There are a lot of others I would like to mention, if time permitted, but I am
afraid I cannot. Our publicity man, Mr. Stead, has done good work, as have all
of the others. I wish I had time to mention them all.
I want to thank you again for this kind resolution; I want to tell you too that
every member of every committee has done all they can without any thought of
remuneration; they have had their recompense by knowing that you are pleased.
It was no trouble to get people to work on these committees. Sometime ago,
when we started the campaign, we would ask for people to work on the committees,
but would not ask for them until we got things started; during the past six months,
we have refused and refused offers of assistance, because we had all we needed. That
is what our people thought of the Congress; they wanted to assist; they wanted
to do something to make it pleasant for the visitors who have come here from all
parts of the world.
Again I thank you, and I hope the few things we have been able to do, as
committees, have made it pleasant for you. What can I say ? You have shown that
you appreciate it, and I know that our people will be more than repaid by the
kind things you have said about us. I thank you.
THE PRESIDENT: I wonder whether we all realize how privileged we are to
live in the present age. I suppose I am one of the oldest present here this morning,
and my memory goes far enough back to realize that at one period such a Congress
as this would have been an absolute impossibility. My early days were spent
quite close to the place where George Stephenson was born, and where he first made
his locomotive engine on the River Tyne, which was near my home, and where
they built great ships, some of them the sailing vessels of by-gone days, but later
the steamer. We have come here easily, we have come here at comparatively
small expense, and while we are here, we can move about and see what is to be seen.
It has been suggested to me that it would be fitting that some slight recognition
should be made to the splendid transportation facilities which have been given
to us, and are being given to us, by the two great railways of Canada. Those railways, two years ago, when we first had our meeting with them in Montreal, were
enthusiastic and since then they have been tumbling over each other to see which
could do the most and which could help us see the most.
I take great pleasure in calling upon Hon. Harry Lewis, whom we are pleased
to have on our platform this morning, to move a resolution expressive of thanks
to these two great corporations which are serving the public so admirably.
HON. MR. LEWIS: Mr. President, Mr. Mayor, ladies and gentlemen of the
Congress: The remarks which our President has just directed to our attention
have been appreciated by all of us, especially those who have come long distances,
and those who have shipped their exhibits over the sea and over the border into
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Canada from other countries. We appreciate the speed with which they have
moved these various exhibits, and the facility with which they came through the
Customs, and it is a matter of gratification that these exhibits from so many different
countries had all arrived and were in place in time for the Congress opening. Everything was complete on the opening day. We appreciate the courtesies afforded to
us, and the luxuries we have enjoyed while travelling to this Congress, and we
know we shall enjoy the same happy experiences on our way home or in viewing
this great Dominion from end to end, and the efforts of those who have made this
possible deserve some recognition. Therefore, Mr. President, it gives me great
pleasure to move the following resolution:—
"Resolved, that we extend our great appreciation to the Canadian National
and the Canadian Pacific Railways for their liberal concessions and the constant
courtesies and accommodation shown in transportation facilities to delegates,
to visitors and exhibits, and for their most generous hospitality in enabling
many delegates and visitors to see the wonderful commercial opportunities
and scenic beauty of Canada from coast to coast."
I have much pleasure in moving the adoption of that resolution.
THE CHAIRMAN: Canada has been largely made up of Scotsmen in days gone
by, in co-operation with our French friends, and I think one of the most suitable
things we could do would be to ask a gentleman from that portion of Great Britain,
where they are doing a notable work in connection with the poultry industry without saying very much about it, to second this resolution. When you come to the
other side, I am sure our Scotch friends will be only too delighted to let you see
what they have done. I take great pleasure in calling upon Mr. A. Main, from
Edinburgh, Scotland, to second this resolution.
MR. A. MAIN (Scotland): Mr. President, ladies and gentlemen of the Congress:
I am glad the committee have thought it worth while to put in this resolution, because I know that the work which has been done by all of the committees, and the
entertainment and hospitality which have been given to us here, would not have
been possible unless there had been behind all that enthusiasm well-oiled machinery, looking after our comfort in bringing us here.
I have been wondering really what has taken hold of the people of Canada
since we arrived here; the germ of hospitality has invaded even the hard-headed
railway company—two of them, in fact, and when you see that, one would be led
to wonder why it is with such efficient railway organizations, they should allow
themselves to be human. In all my experience, and it is not altogether limited, I
have never seen an organization working so efficiently as the railway companies
have worked for us and for our convenience. I trust they will continue to work
in such a way, because those of us who are privileged to have the opportunity of
going across Canada, are looking forward to one of the greatest events in which
we have ever taken part.
I have a real pleasure for blessings received and comfort still to come in seconding this resolution.
Motion agreed to unanimously.
THE PRESIDENT: The next resolution will be prosposed by Dr. Weinmuller
of Germany.
DR. WEINMULLER (Germany):
Mr. President, ladies and gentlemen: I
have much pleasure in proposing the following resolution:—
"That we offer our heartiest appreciation and gratification to His Worship
the Mayor of Ottawa and the Corporation of this great city and citizens, for
unbounded proverbial Canadian hospitality and the marked universal courtesy
shown to Congress visitors by all city officials."
THE PRESIDENT: Hitherto, all of our speakers have been from the Northern
Hemisphere, that is for the reason that the southern part of the globe, which we
must never forget, could not be very largely represented, and, therefore, I am
i to ask the Rev. J. T. Wynn to second this resolution.
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Rev. Mr. Wynn comes from far off Australia; he has travelled half over the
world in order to be here, and I take great pleasure in calling upon Rev. Mr. Wynn.
REV. J. T. WYNN (Australia): Mr. Chairman, my dear friends: The poor
parson is expected to be ready at any moment on any subject. Most of the speakers
seem to have had time to write out their papers. I did not know until I came in
and sat down at the table that my name was attached to this resolution.
It is a pleasure to meet you, and to be able to say a word of thanks to the
Mayor and the citizens of Ottawa for their extreme kindness since we have been here.
I suppose I am one who has travelled the greatest distance to this Congress; I have
come something like sixteen thousand miles, and if Australia had had a better
looking man, he might have been worth a press photograph.
When I came here, I expected to see a good deal, but I have seen more than I
ever expected, or ever hoped to see. Apart from your great show, as a show, the
educational features of it are going to do a great deal to build up the poultry industry. We have already heard this morning that some of your noted citizens
of Ottawa are going to embark in the poultry business.
. The other evening there was presented to our President, Mr. Brown, the key
of freedom to the city. I think the Mayor has given all of us t'he freedom of the
City. I have never been anywhere where the people have been so kind, so generous,
and so goodhearted. Why, if you stand for a moment anywhere in the city, looking
as if you might be lost, somebody comes along and wants to know if they can
take you anywhere, or tell you anything, and everything, as far as my experience
goes, has been kindness itself. I was asked the other day to the Rotarian dinner.
Now, I do not belong to the Rotary Club; I have not a car and the only chance
I see of ever getting one is to link up with a church here where you seem to give all
your parsons cars. I think Mr. Elford has forgotten one thing; we have been entertained by the solo choir, and the Centenary Choir. If Mr. Elford would get
these Rotarians up here and had them sing as they sang during the dinner, you would
have needed a new roof on this building.
I have been very glad to meet a number of people of whom I have read, and
of whom I know by repute; it has been a pleasure to shake them by the hand, and
to meet them personally, and to get better acquainted, and to know something
from our conversations together of their work which they are doing in other lands.
You learn a great deal about a man from what you read concerning him, but you
know a lot more when you meet him face to face.
I am glad to have had so many kind inquiries about Australia. We are a long
way off, and I am glad so many have taken the opportunity of asking me about
Australian conditions, and particularly about the poultry industry.
I have very much pleasure in seconding the resolution, but before I sit down,
may I just say this: We are a long way off, and this book we are to get in the sweet
bye and bye will be a long time reaching Australia. I want to get on with the work,
and so I ask those of you who have read papers if you have a spare copy I would be
glad to have it to work on while travelling.
THE PRESIDENT: NOW, I am going to ask you all—because it is impossible
to express all we feel with regard to the Mayor and the citizens of Ottawa—to stand
as an indication of your appreciation of the wonderful reception we have all had.
Motion agreed to unanimously; audience standing.
THE PRESIDENT: I will now ask his Worship the Mayor of Ottawa to respond.
His WORSHIP MAYOR BALHARRIE: (Canada): President Brown, ladies and
gentlemen:
I come before you this morning, and have heard the wonderful words as expressed by the mover and seconder of this resolution. On behalf of the citizens of
the Capital City of the Dominion of Canada, I come before you very humbly indeed.
I had feared that possibly we might not be able to measure up to your fullest expectations. We are a city of only a hundred and twenty thousand population,
and let me say that when it was decided to hold this Congress in Canada, it was
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not known where in Canada the Congress would be held. About a year and a
half ago, your President, Mr. Brown, came to Ottawa; he knew that we in Ottawa
were going to make a bid for this Third World's Poultry Congress, the greatest
convention ever held in Canada.
Mr. Brown looked over the situation, and I think was a little fearful that we might
not be able to measure up. The preliminary convention in Canada was held in the
City of Toronto where they have many more opportunities for housing a convention
of this size. We went to Toronto and made a bid for the convention, and I was
proud indeed when the vote was taken to know that we were successful in having
it come to the Capital of this country.
Now, ladies and gentlemen, we have come to the end of what to me is a perfect
week, and at the end of your Congress I am glad to say, we have kept the best for
the last. You are going to be favoured today—this closing day of your great
Poultry Congress—with the Royal visitors accompanied by Premier Baldwin.
I do not know of any greater climax that could come to any convention in any
country than to have the Royal visitors in your midst today.
We were fearful, due to the fact that we had not the hotel accommodation to
take care of such a vast number of distinguished guests who are here for this convention, that we might not have been able to accommodate this gathering, but I,
as Mayor of this City, am proud of our citizens, in that they have opened wide
their doors, and also their hearts to you people from the uttermost parts of the world.
Your representative from Egypt says he owes a debt to somebody. Well,
if that is a debt, Mahommed Askar Bey, we will keep you here forever to cover the
debt. Our citizens here do not know him by his official name; they know him in
Ottawa by the name of "Happy Hooligan". Then too, somebody is supposed to
have divided the honours in regard to the particular brand of weather we have been
having in Ottawa. All I can say in reply to that is "Praise God from Whom All
Blessings Flow."
In meeting you one and all, possibly for nearly the last time,—although I
hope to again meet you personally tonight—I want to say that I know this Congress
has gone a long way in promoting a peace among the nations of the world; I know
it has developed a tremendous amount of opportunities for the further development
of the poultry industry; I know the future of your industry will be a future of
progress; I know it will be one of profit to the individuals who have had the opportunity of coming to this Congress, and I hope and trust on behalf of the citizens
of Ottawa that your visit has been one of pleasure while you have been with us.
I will not say "Good-bye" I will only say "Au revoir".
PROFESSOR JAMES E. RICE (United States): Mr. President, although this is
not in accordance with your agenda, I would desire to request the privilege of the
floor, and to suggest that inasmuch as what I am about to say refers to you personally, that you ask President-elect El ford to take the Chair.
PROFESSOR J. E. RICE (United States): Mr. Chairman, I desire to offer for
your consideration, the following resolution:—
"Resolved that we extend a unanimous vote of gratitude to our retiring
International Congress President, Edward Brown, of London, England, for
his original conception of the organization of the International Association
of Poultry Instructors and Investigators which he has faithfully served for
fifteen years, and which in addition to other valued services, has resulted in
the holding of three eminently successful World's Poultry Congresses, the
first in Holland, the second in Spain, and the third in Canada, thus creating
a distinctly new epoch in the history and educational development of the
poultry industry."
In connection with the offering of this resolution, in order that the large group
of persons here represented may know what took place the other day in a smaller
group comprising the official Council of the International Association, and in order
that this statement may become a part of the records of this meeting, I desire to
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read the stenographic revised report of the remarks which were made in presenting
to Mr. Brown, our retiring President, on that occasion, a slight gift in token of our
appreciation.
"Although this week has been full, and we might say complete with the
adjournment of this meeting, so far as the International Association is concerned,
some of us feel that it would not be adequate unless something further be said
and done. Hence it has become my pleasant privilege, I may say one of the
most pleasant duties of my life, to undertake the very difficult task of expressing
for many poultrymen and poultry organizations of America, some of the
sentiments that are in their hearts.
"I think that we have all come to realize the fact that this week culminates
an epoch making event. The greatest event in the history of poultry husbandry.
How great this epoch making event is, I am sure we are not fully competent
to judge, because we are so close to it. Its importance undoubtedly will
increase with time. However, we are conscious of the fact that this great
occasion is due almost entirely to the initiative of one man. We certainly
would be remiss if we were to adjourn this meeting without taking the opportunity of expressing to you; Mr. Brown, the one who had the vision and other
qualifications to have conceived and have helped to carry through the development of an International Association of Poultry Instructors and three
World's Poultry Congresses.
"It is always difficult to analyse the fundamental laws governing human
accomplishments. Great things do not merely happen. They are the result
of human effort, intelligence, vision, zeal and other human qualifications and
virtues. We recognize that you have possessed certain outstanding qualifications which are responsible for those great events. If I may be permitted to
suggest some of the many qualifications which are responsible for your success,
they would be:—First, the love in your heart for humanity, and secondly,
your devotion to the poultry industry.
Backing all great undertakings
and accomplishments must be the element of love and devotion, and you
certainly have in your life convinced us of the fact that love has been the wellspring that has manifested itself in your devotion to this great cause. We
see also that you have had keen vision; one of the greatest attributes is to be
able to see clearly into the future where others see only dimly or not at all.
Possibly you may have felt this great occasion would not have come so soon,
but you knew that it ultimately would arrive.
"We all recognize your administrative ability, because merely love and
vision are not sufficient to bring about great events. You have shown exceptional ability in surmounting great difficulties as they have arisen, and
commanded the respect of your colleagues. You have shown rare tact in
many difficalt situations and you have won. You have shown also another
most commendable quality. A bull-dog persistence which would have enabled you to "carry on" if all else failed. And transcending all of these you
have possessed a fine Christian character, without which no man could succeed
no matter what other qualifications he might possess.
"Running all through these qualities of mind and heart has been your
habit of giving to others. Generous in giving of your time; generous in giving
of your money; generous in giving of your thought, giving unreservedly and
to the extent of making large personal sacrifices. And, giving so that it hurts
is the giving that counts. You have followed out the principle that "It is
more blessed to give than to receive", and that you have first given before
getting, and you have given yourself, which is the greatest gift of all. It is
literally true that you have "cast your bread upon the waters" and now it is
returned unto you, in the success of this great Congress and the loyalty and
affection of your co-workers.
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"Mr Brown, we are come to you debtors; debtors for what you have done
for the world and us. We are happy in the knowledge that now you are getting
satisfaction in seeing these wonderful developments, this child which is largely
of your own creation, and we are glad to add our words of praise and appreciation, but really this would not be sufficient in itself. It is so easy for persons
stimulated by the enthusiasm of the moment to express what is in their hearts.
We wish to find some other means that is more permanent than words, sincere
and deep though they are.
"We recognize that theie are four epochs in a long life usefully livedThe first 25 years of your life were given to the preparation of this great eventThe next 25 years were given to the building of a home and the rearing of a
family, the next 25 years, as should be the case of all men, was given largely
to the public good, and now you are entering the final period of the last 25
years, which is the Golden period of your life. We do not consider that in
giving up certain important duties and responsibilities that we are losing you.
We feel that in entering this Golden Age, you still will be giving up to the
public the benefit of the richest, ripest years of your life, because in the Golden
Age, there is the combined wisdom of all those years which have preceded.
We should all reverence the Golden Age in man.
"We know that President-Elect Elford, Mr. Francis and the others who
will be managing the next World's Poultry Congress will always desire to lean
on you.
"How can we express properly all that is in our hearts today ? All we can
do further is to say that we now present to you some gifts from the American
Poultry Association, the Poultry Science Association, the International Baby
Chick Association, the Oregon Poultrymen's Association, the U.S. Egg Society
and other organizations and from more than two hundred of your friends on
this side of the water, and to assure you that with this gift, you will receive
later an illuminated address, setting forth in more fitting terms the words
which I am unable to adequately express. We would like to have presented
this gift to you in gold as symbolic of the Golden Age which you are now
entering, but our bankers inform us that it would be much better to give it
to you in this form which you can transfer later to the, gold. The amount is
eleven hundred dollars. May you have as much pleasure in using it as we
have in giving it."
To which President Brown replied as follows:
Professor Rice and others: I do not know that I can tell you, even
inadequately, what my feelings are at the present moment. Last week there
came to me one of the great surprises of my life when the Mayor of this City
honoured me by giving me the Freedom of the City. It came as a surprise,
as a shock, and I felt very thankful of what the surgeon told me six years ago,
when I had to undergo an operation, he said, 'Your heart is strong and sound/
—or the shock that has come to me may have been fatal, especially after the
beautiful words of my friend Professor Rice. I am reminded of the story I have
heard. It was said of the minister who, in consoling a widow who lost her
husband, was praising the deceased to a very great extent. The woman said
to her small son, "Willie, just go and see if it is your father." I sometimes wonder
if I am myself, or somebody else. It is but a continuation of the marvellous
kindness that I have received. If there are any present who have criticized
me I thank you for your criticisms. If you have wondered whether I was
altogether pure in heart and mind, I am not sure that I blame you. One of
the great advantages of getting old is that you get kindly disposed to other
people and you realize a man learns by his critics rather than his friends. I
want to say how much I appreciate the selection of my old friend, Professor
Rice, for this duty, and I thank him for his beautiful words. I only wish I
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could believe all he says. The services which I have been permitted to render
have been one of the greatest joys of my life. We have brought the poultry
industry to a stage which many people never dreamt of and that is evidenced
by the Congress and by the Exhibition here. What has taken place in the
Congress meetings has filled me with satisfaction, because that is where men
and women get together. That is the spirit we have got to bring into the
poultry industry, and is evident to many of us.
There is a story of an Irishman who, after wringing the neck of a bird which
was still squeaking said, "Oh, it is dead but does not know it yet." There are
many people who are dead and do not know it. I have always been seeking
for the living and not the dead. Here we have gathered together men and
women of varied experience and vision, and it is those who are going to help
carry on and I will help you carry forward as long as life lasts.
I accept your gift with gratitude. Professor Rice has acknowledged that
I have made sacrifices and I have, but it has been worth it. The rewards of
life insofar as finance and position are concerned have attracted me but little.
Gentlemen, I thank you.
PRESIDENT ELECT ELFORD: I will call upon Mr. Kirkpatrick to support this
resolution.
PROF. KIRKPATRICK: Mr. Chairman, Mr. Mayor, ladies and gentlemen: I
will take up but a moment; I simply wish to say that we all admire President
Brown who, in time of war as well as in time of peace, has been pushing forward
for the furtherance of the poultry industry, and putting the poultry, as was
exemplified on our badges, on top of the world.
It must be very pleasing to Mr. Brown at this' time to realize that his life's
mission has been attained, and that poultry has found its place in the lives and hearts
of our countrymen.
It gives me very much gratification to support most heartily this resolution.
PRESIDENT ELECT ELFORD: Before I put this resolution, I want to add one
or two remarks in this connection. Any of the success which this Congress may
have attained, is due to a very large extent to the co-operation which Mr. Brown
has given us. Mr. Brown has seen fit to come to Canada once during each of the
last three years to assist us in the arrangements, and we owe a great deal to his
advice and his suggestions. From time to time he has given us this advice and these
suggestions, and has sent us many valuable tips from his home in England. I
do not know what we would have done without his support; I am afraid we would
have been lost. I do not know what we would have done if Mr. Brown had not
done as we asked him to do in Barcelona, to continue in the Presidency at least
until you came to Ottawa. I trust you will allow me to say this, that I do not know
what we are going to do now. The only consolation whteh I personally have is
that Mr. Brown has promised to give the Congress and to give me his fullest support
in everything that he may be asked to do for our assistance during the next three
years. Without that, I do not think I would have been willing to accept the high
position which has been conferred upon me.
I want you to now stand and give your hearty endorsation of this resolution,
(Applause, Three Cheers; audience standing—motion carried unanimously.)
Song: "For He's a Jolly Good Fellow."
PRESIDENT ELECT ELFORD: On behalf of this meeting, Mr. Brown, let me
remind you again of this resolution; let me tell you that it goes to you from the
hearts of every one who is here; we mean every word of it; and we wish you all
kinds of success. We appreciate the fact that you are still with us, and we hope
you may remain for many years to come.
PRESIDENT BROWN: Mr. Elford, Professor Rice, Professor Kirkpatrick,
ladies and gentlemen: I am not going to take up your time now because you have
heard a good deal from me this week, and moreover, I do not feel at the present
moment that I can adequately express what is in my mind and heart.
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It is always a hard thing to lay down the work which one has been doing, and
which has entered into the very fibres of one's being. I tell you frankly it is
hard for me now to contemplate the time when I shall be no longer responsible for
this work. I have faced that again and again when friends have urged me to reconsider my decision, but I felt that I was doing the right thing, and they acknowledged I was doing the right thing, although they were trying to persuade me to do
the wrong thing.
Now, my friends, I want to say this to you that at this moment I cannot thank
you at all. It is true that I made sacrifices. Again and again during my career
I have been urged to take up other fields of work, and I think if I had set myself
to do it, I perhaps could have been as wealthy as some of you are, but I have been
content to be a poor man that others may be made rich. Why ? You know the story
about the North countryman who was apologizing about his money he was spending,
and he said, "We cannot take our gold with us when we pass out". "No," they said,
"Because it would melt." Now, I have never had any ambition toward leaving
money behind me. What money has come to me—and there has not been much—•
I will tell you frankly has always been looked upon in the light of being a contribution to doing better work in the future than I have ever done before. I have never
looked upon the money that has come to me as being wages for something that is
past; the money that has come enabling me to live has been regarded in respect
to the future, and not in respect to the days that are gone, and I am going to live
to the end with that in view.
There is no man today, regardless of the size of his bank account, who is wealthier than I. There is no man today, even though there be recorded in the papers
that he has left so many million dollars, whom I envy. I believe over the border
to the south they breed millionaires, much as we breed chickens. I have no ambitions in that direction. Oh, my friends, in the avocation, in the responsibility,
in the life that has come to me, there is a greater wealth than all the material things
that the world can ever give me.
There have been times, and a good many of them, when I felt inclined to throw
it all up. I speak to our English poultry keepers very often a great deal more
frankly than I do to you, and several times I have told them that they were not
worth working for. I have told them that again and again. Perhaps that was due
to my ambitions, because I wanted things to be done fast, and even under those
circumstances, I will say, they have taken it well as a rule, appearing not to resent
what I have said. I did not care whether they resented it or not; that did not
trouble me. What I wanted was to so stir up their souls that they would be discontented with themselves. That is the way to make people do things. The
contented man is getting ready for his coffin; the discontented, if he is wise in his
discontent, will do something better in the days to come. There is such a thing as
divine discontent, and I hope that during my career I have been enabled to engender
that. Many years ago I read some remarks of the late William Ewart Gladstone,
our great English statesman, which he uttered when he was about my own age now.
Some one was remonstrating with him because he was attempting to do too much;
they were reminding him of that which we who are getting old need no reminding,
that is, of the passing of the years, and he used these words which burned themselves into my mind; he said, "My business upon earth is to so plan my life as if I
were going to live forever, but if God takes me away, He leaves somebody else to
carry on the work." That is the spirit with which I am filled today.
My friends, the office which you have created for me as Honorary Past President of the International Association will be the link between the past and the
future, and I hope that I may be permitted to hold that office as long as life shall
last. But I want to look at it from a slightly different angle; I want to thank those
who have helped—and their number is legion—from every part of the world, many
of whom I have never seen face to face, but they have communicated with me.
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My correspondence has become enormous; I have tried to help them; they have
expressed their appreciation as well as have those whom I have seen.
My friends, it is those who have helped me who have made this moment possible. A man who is a leader—and it has been given to me to be a leader in this
work—must be ambitious; unless he can command the confidence and the cooperation of his fellowmen and women, which I have had, his work will suffer to
no small extent.
My life has been one of great wonder to me. When I look back over the small
beginnings yonder, fifty-eight years ago, and then at what I can see today, I can
only feel grateful in my heart that I have been permitted to share in this work, and
I want to express the appreciation and thankfulness which I feel to those who have
co-operated. What you have done is but the beginning. As I said in my Presidential address, beyond is the Promised Land; I may be one simply to stand and
pray God's blessings upon your work; it is for you to go forward, conquering and
to conquer.
PRESIDENT BROWN: Ladies and gentlemen; we have now come to the end
of our proceedings. I thank you, as your retiring President, for all that you have
done, and all that you have thought; for the expression of thanks to me personally.
This, I shall never forget, nor shall I forget the glad look in the eyes of many old
friends whom I have met here.
I now declare the World's Poultry Congress of 1927 closed, and hope that you
will safely return to your homes renewed in health and strength. Thank you.
"GOD SAVE THE KING."

The Right Honorable Stanley Baldwin and
The Right Honorable Wm. Lyon Mackenzie King
at the Congress Exhibition
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WORLD'S POULTRY CONGRESS
WEDNESDAY, AUGUST 3RD, 1927

Meeting of the Executive Council of the International Association
of Poultry Instructors and Investigators, held in the President's Committee Room, Lansdowne Park, Wednesday, August 3rd, 1927,at4:30p.m.
EDWARD BROWN,

F. C. ELFORD,

President Presiding

General Director

ERNEST RHOADES,

Congress Secretary

DR. G. F. HEUSER,

Honorary Secretary1 International Association of Instructors and Investigators
PRESENT
RT. HON. STANLEY BALDWIN,

Premier of Great Britain

RT. HON. W. L. MACKENZIE KING, Prime Minister of the Dominion of Canada
HON. W. R. MOTHERWELL, Minister of Agriculture Federal Government, Canada
HON. JOHN S. MARTIN, Minister of Agriculture, Province of Ontario

Members of the Executive Council.
PRESIDENT BROWN: Ladies and gentlemen, we are greatly honoured today
in having the Prime Minister of Great Britain in our midst. We poultrymen and
women feel that this is an epoch in the history of our Association. I am not going
to talk. Mr. Baldwin is now trying to crowd twenty-four hours' work into twelve,
and, therefore, out of consideration for him, we are going to let him do all the talking.
I have the greatest and most signal honour in my life in asking you to listen to
Rt. Hon. Stanley Baldwin, the Prime Minister of England.
RT. HON. STANLEY BALDWIN (England): Ladies and gentlemen, I am very
grateful to you for this kind reception. Mr. Brown told me he wanted me to come
over here and make one definite announcement to you and nothing else, and as I
always obey orders, I am going to do exactly as he has told me.
What I desire to ask you, on behalf of the British Government, is if you will
accept an invitation to visit England in 1930, if that will be agreeable to you, and
to hold your next Triennial Congress in Great Britain in that year ? We shall be
only too delighted, and shall do everything we can to help you make it a success,
through the Ministry of Agriculture, and with such help as the Government is able
to afford.
I can promise you in advance the hearty co-operation of every Association in
Great Britain, and it will give me great pleasure, if, before I leave this room, Mr.
Brown will be able to announce to me that you will at least take this invitation
under favourable consideration.
PRESIDENT BROWN: Mr. Baldwin, I am the declining sun in this matter,
because my term of office ends on the 31st of December, an office which I have held
for fifteen years. I am going to ask President Elect Elford, who has been the
director of this Congress, to say but a word or two in reply.
PRESIDENT ELECT ELFORD: Right Honourable Sir, ladies and gentlemen:
We do accept your very kind invitation to meet in England, in 1930, and in that
connection, I would like to say, Sir, that we appreciate the courtesy of your delegates
at Barcelona in 1924 when they asked to have their invitation to the Congress withdrawn in favour of Canada. Let me say again that we accept your invitation with
a great deal of pleasure.
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PRESIDENT BROWN: Mr. Baldwin, our hope is to meet you in 1930, in even
greater strength than we have met in Canada, and I hope that this may make a
further contribution to what I know is at the bottom of your own heart, that every
phase of human endeavour should be directed towards the raising of mankind to
the highest stage. We thank you, Sir, and we feel honoured, by having you in
our midst today.
RT. HON. M R . BALDWIN: I am delighted to think that my invitation has
been accepted, and I am peculiarly delighted to know that although Mr. Brown
will be out of office, he will be succeeded by a Canadian.
(Whereupon the proceedings were declared ended, and the World's Poultry
Congress of 1927 brought to a conclusion.)

"GOD SAVE THE KING."

INTERNATIONAL ASSOCIATION of POULTRY
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'Breeding
INTERNATIONAL STANDARD FOR BREEDING
AND EXHIBITION FOWLS
THOMAS

F. RIGG, President, American Poultry Association

U.S.A.
S an International Standard for breeding and exhibition poultry demanded ?
Would such a Standard be practical ?
In the January, 1908, number of the Poultry World, published at Hartford,
Connecticut, there appeared the following editorial:
"There seems to be a demand for an International Standard for Breeding and
exhibition poultry. Prominent breeders and exhibitors in the United States and
Europe are seriously considering this matter. There is a large volume of trade
between this country and European countries in breeding and exhibition fowls.
We believe that such a Standard is practical and hope that a committee comprised
of representative breeders of the United States and Europe will soon meet and
formulate such a Standard."
This matter was discussed in a half-hearted way in this country for a time after
the appearance of the editorial quoted above, but soon the matter was seemingly
forgotten. So far as the record shows, the question of an International Standard
was never seriously discussed by breeders of authority in Europe.
There is no popular demand in this country for an International Standard.
So far as I know this is the condition in England. In theory an International
Standard would be of great service to all breeders and exhibitors. It might mean an
increase of trade in breeding and exhibition stock. I think it would operate in this
way, but, in my judgment, to only a limited extent.
In approaching consideration of this question, we must first consider the
practicability of the project. The thoroughly established, and seemingly unchangeable, viewpoint of the American and European fanciers is not all the same.
This is due, I firmly believe, to the result of climatic conditions, which determine,
in a large measure, the character of the matured fowl. It is due in part to 1the
different manner of feeding and rearing poultry. "Environment is everything/ a
philosopher has said. This is true in very large measure. Feeding and rearing
conditions of poultry in the United States and in Europe must ever remain wholly
different. This means that there will always be a marked difference in the type and
color plumage of all matured fowls of given breeds and varieties produced by
breeders in the United States and Europe. Take, for instance, the American Single
Comb White Leghorn. I am not sure that the breeders and fanciers of England
prefer the large bodies and coarser combs of the English Leghorns to the more refined
American type of this fowl. But here environment steps in. The climatic conditions of England make it very nearly impossible to easily produce a type of Leghorn
different in any way from the established type of that country.
How, then, could an International Standard for Single Comb White Leghorns
be accepted by American and English fanciers in common ? In my judgment it
could not be so accepted.
Local conditions, established likes and dislikes, food supply and climatic effects,
all control the production of fowls in each country in Europe. These conditions are
not alike in any two countries. These conditions cannot and will not be materially
changed.
FORT WAYNE, INDIANA,

I
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It seems, after a careful consideration of the question, that an International
Standard for breeding and exhibition poultry is not practical and is not demanded
by the breeders and fanciers of America and Europe.
DISCUSSION
DR. C. S. TH. VAN GINK, PROFESSOR A. GHIGI and MESSRS. E. BROWN,
W. KNOX and J. S. MARTIN participated in the discussion on this paper, which

C.
brought out the following main points:—
That while acquired national tastes will influence a difference in standards, in
the case of the newer breeds it would be desirable to distribute standards, as fixed
in the respective countries of origin, through an international organization.
That with certain breeds, such as White Leghorns and Rhode Island Reds,
one standard could easily be adopted in several countries.
That climatic conditions may have the effect of changing breed types, which
makes it difficult to adopt a rigid standard and apply it internationally.
That the historical aspect of the subject must be kept in view and it would be
difficult to decide who should determine the standard to be adopted.
That each breed has its secondary characters which must necessarily be influenced by changed surroundings, thus making it practically impossible to establish
international standards.

ON THE ORIGIN OF THE DOMESTIC BREEDS OF
POULTRY AND THEIR CLASSIFICATION
Professor of Zoology at the University of Bologna
and Director of the Experimental Station for Poultry Breeding at Rovigo

PROFESSOR ALESSANDRO GHIGI,

BOLOGNA, ITALY

I

N 1921, at the first World's Poultry Congress, held at The Hague, I gave the
results of my experiments on the hybridization of the Gallus Sonneratus with
domestic fowls, while M. Houwinck reported the results of the cross-breeding
carried out by him at Meppel with the Gallus Varius, which proved, contrary to
the opinion generally held, that these hybrids are fertile, although the percentage
of fertilized eggs was not very high.
This year I have been successful in the reproduction of the Gallus Varius and
I believe it is the first time that this fowl has been reproduced in Europe in thoroughbred form. This species resembles both the cock and the pheasant. Laying is done
throughout the year in small broods, which, in my experiments, have so far numbered
3 or 4 eggs, in May, September, November and January. The chicks take after the
cock when hatched, but when they begin to put on feathers they look very much like
pheasants in their shape and striped colour, which is very much like that of the wood
pheasant. There is no physic affinity between the Varius and the Bankivas, for
the adult cock which has fertilized all the eggs of his hen has not fertilized a single
egg of the Bankiva hen with which he was thrown. At present, a young Varius
cockerel which is free in the garden with a Bankiva pullet will have nothing to do
with her, although they have been reared together. In fact, the development of the
Varius seems to be very slow and not to be compared with that of the Bankiva.
However, the cowl feathers of the cock, which have not the shape of a sickle and are
truncated, are not subject to a supplementary moulting in summer and grow out on
the young cock at the first moulting. This is a charasterictic of the domestic breeds
which does not belong to the wild Bankivas and Sonneratis which have the supplementary moulting.
M. Delacour writes in an article published in 'TOiseau", that during the past
breeding season he has succeeded in producing some chicks from a Varius cock and a
hen of the cross breed Varius and Bankiva. This is another experiment that goes
to prove the fertility of two species when crossed.
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I hope that if we can produce a certain number of Varius reared in Europe and
thoroughly acclimatized, from which to obtain a quantity of hybrids, we shall be
enabled to study in F2, the demeanour of the comb and to discover whether there
are any characteristics of the domestic breeds derived from the cross breed Varius X
Bankiva.
The Gallus Gallus (Bankiva) has always been considered as a breed prevailing
in the various regions of India, Indo-China and the Malay Peninsula. Quite recently
some ornithologists such as Riley and Rothschild have recognized the existence of a
certain number of sub-species and of wild varieties of the Gallus Gallus. In 1925,
M. Delacour brought from Annam some live specimens of the wild cock of those
parts. I have seen these fowls and observed with surprise that their ear lobes are
entirely white instead of red as in the typical India cock.
This is a real novelty in connection with the origin of the domestic fowl. We
have no longer any reason to suppose that the white ear lobe is a modification of the
red, for the two characteristics possess a different wild origin, the one coming from
Annam and the other from India.
The feet of the Annam cock are dark blue, almost black, as in certain European
breeds with white ear lobes; the back and rump are long and spreading and the tail
almost horizontal instead of vertical.
I do not know whether there exist anywhere wild cocks with yellow feet, but it
must be remembered that the Soonerati has feet of this colour. With regard to the
antiquity of certain characteristics, it should be remembered that the white ear lobe
was known to Columelle, who advised choosing hens auribus albis, as being the best
layers.
The divided comb, as in the Sicilian Buttercups, is also a very ancient characteristic, for the Gallus Turcicus described by Aldrovandi and of which I have seen some
unpublished portraits among the manuscripts of the celebrated naturalist in the
library of the University of Bologna, does not differ in any way from the chickens of
Northern Africa, at least of Cyrenaica and Tripolitania. I am rearing several lots of
the last mentioned birds at the Experimental Station at Rovigo and have demonstrated the fact that the Sicilian fowl originated from the crossing of the Italian with
the African, the cross-breed being given the name of "Turcica" by Aldrovandi.
In my article on "Hybridization" in the Genesis of the Domestic Varieties of
Fowls", published in "Genetica" in 1922, I called attention to the following considerations: "All the domestic races of poultry may be grouped in three great
sections:
"1. Homaeosomatic breeds, in which the general shape of the body and the
correlation of the parts are such as are seen in the various wild species; their eggs
are white."
"2. Heterosomatic breeds, in which the correlation of the parts of the body and
the shape are very different. These lay russet-coloured eggs, (the Cochin Chinas,
Brahmas, etc.)"
"3. Breeds derived from a cross between these two."
"There is no doubt that the breeds of the first category may be considered as
descendants of one or more wild species of the genus Gallus, but the matter becomes
more difficult when one turns to the species of the second group, the characteristics of
which diverge too far from the normal. In my opinion only the palentologist could
say whether my hypothesis is correct; namely, whether the heterosomatic breeds are
derived from a different species of the Gallus Gallus which has been reduced to slavery
by man."
"The heterosomatic breeds, with their small wings out of proportion to the size
of their bodies, present a strong analogy to those birds which, having lived in
complete insular isolation, have lost the faculty of flying. Had the Didus Ineptus
and the Pezophaps, instead of being destroyed by man, been brought to our farms
and if they had been able to endure the climate, would it not have been said perhaps
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THE ORIGIN OF THE CANADIAN
"CHANTECLER" FOWL
REVEREND BROTHER

M. WILFRID, Professor of Poultry Husbandry,
Oka Agricultural Institute,
LA TRAPPE, P.Q., CANADA

I

WILL deal with my subject by briefly answering the following questions:
1. Why did I originate a new breed ?
2. How did I succeed informing it ?
FIRSTLY:

WHY D I D I ORIGINATE A NEW BREED

My answer is very simple: I had both a patriotic and an avian reason.
Ever since I have been a poultry worker, and until the last few years, I regretted
that my country, while having its Canadian breeds of horses and cows, did not
possess its own breed of poultry. It seemed to me that a poultry breed, not of
foreign origin and hardened to our winters, but really our own, having on one hand
all the qualities of the best breeds already existing in Canada and other countries,
and which, on the other hand, should be hardier in order to resist our severe winters,
would be appreciated by all Canadian poultrymen. My ideal, therefore, was to
originate a bird really Canadian and eminently practical, having its individual
characteristics and particular qualities, without any fantastic or whimsical features.
Knowing by experience how roosters' combs are damaged by our heavy frosts,
I wished to obtain a new type with comb and wattles reduced to the minimum.
It seemed to me that white plumage was the best to adopt.
Lastly, preferring utility birds, I wanted my new breed to have an abundance of
succulent flesh, and to be, at the same time, a good layer, especially a good winter
layer.
Having thus fixed my ideals, I had only to discover the means to realize them.
The best way seemed to be a judicious crossing of existing breeds, chosen in accordance with the particular qualities which I had in mind.
Owing to Canadian climatic conditions, the Canadian fowl must first of all be
strong and hardy. The Cornish seemed to me the ideal breed to give both vigour
and hardiness, assuring also an abundance of delicate flesh, and above all, the
minimum of comb and wattles. I wanted my bird to be one of the best egg producers
and so had recourse to the White Leghorn. Lastly the Rhode Island, the Wyandotte
and the Plymouth Rock, while giving additional body weight, should, in my opinion,
contribute largely in transmitting the quality which I wanted above all, namely
heavy winter egg production.
You have seen my objective in originating the Chantecler; I have now only to
state how I arrived at the realisation of my ideals. To do this, I will explain more
fully than ever before my work year by year, and the results, not always happy,
which I obtained after 1908 when I began the task to which I consecrated ten years
of experimental effort.
SECONDLY:

HOW D I D I SUCCEED IN FORMING I T ?

In 1908, I made two crosses. On one hand a dark Cornish male was mated with
a White Leghorn female, and on the other, a Rhode Island Red male with a White
Wyandotte female. The results were interesting.
In the first place (and it is worthy of notice, being contrary to the statements
of some writers on genetics), in both of my first crosses the white easily dominated
over the red. The writers in question maintain that the white has so little influence,
that at the end of the generations necessary for black to disappear completely
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through crossing with a white bird, the red would hardly be modified. By a remarkable and exceptional chance, the white dominated so much over the red that it took
seventeen years for the red to reappear in some of the descendants of my two original
male breeds. Even here it was not a pure red but somewhat a buff colour, and,
additional peculiarity, the buff appeared on the breast of these descendants, while
according to these authors, it should have shown on the upper parts of the body.
As I expected, the birds from my Cornish male and Leghorn female mating
were exceptionally vigourous, long bodied, without comb and wattles. The colour
was generally a dirty white, with short, tight feathering.
The crossing of the Rhode Island rooster and White Wyandotte pullet gave
white birds, speckled with black and grey spots here and there, and among them a
beautiful Columbia Wyandotte cockerel. I kept only the males of this second cross.
The pullets of the first cross gave no eggs in the winter, but laid well in the
spring, though not for long.
In the spring of 1909 I mated my fine Columbia Wyandotte with the whitest
pullets of the first cross. Some of the birds from this mating were a greyish colour,
and others speckled, but the dominent characters were Cornish; long massive body,
and practically no comb or wattles. The laying was again negative in winter.
In the spring of 1910 I made a new mating. After making a selection of the
pullets obtained so far that came nearest to my ideals in colour, shape and comb, I
mated them with a very fine White Plymouth Rock cock weighing 9% pounds.
This cross made a very decided improvement in the plumage, it being whiter and
more abundant, but little or none as regards shape, weight and egg laying qualities.
For the first time single and pea-combs appeared.
In the spring of 1911, I made a choice of the 1910 pullets and mated them with a
rooster hatched in 1909 from my Columbian Wyandotte. A new surprise was in
store; the resulting birds were lighter in weight, with Leghorn characteristics and
pea-combs predominating. On the other hand, the year's egg production was
heavier, but not the winter production in which I was particularly interested. The
plumage was white enough and uniform.
In 1912, for the first time, I could mate pullets having laid in winter with a
cock hatched in 1910. Results: weight of birds still lower; Leghorn still dominant;
more eggs; nearly white uniform plumage; many single and pea-combs.
The next year, 1913, in order to form two strains I divided my pullets into two
flocks. In one, by out-crossing, I introduced a White Wyandotte cock, so as to give
my birds a more graceful, more compact, and less elongated shape. The influence of
this cock was nearly nil as regards body shape and it gave too many rose-combs.
The feathers were longer and more compact and the winter laying better.
In the second flock I continued to practise in-breeding, and I was pleased to
note the birds from these matings were remarkably hardy and vigourous, the egg
production being abundant and prolonged until the autumn.
Before speaking of the use made of the birds coming from these two flocks of
pullets, I must call your attention to an out-cross I made in 1914, and which, in my
opinion, played a very important part in the making of the Chantecler. In 1914, I
mated some White Wyandotte pullets with a cock out of the 1912 mating; this cross
was destined to form a reserve strain, in case I needed to refreshen the blood in my
other strains. That is what I did in 1919, as I will explain later.
Thus having provided against all surprises of the future, I made the matings of
1914, 1915 and 1916, by taking roosters from one or the other of the two flocks
formed in 1913, to mate with pullets of the other flock and vice versa. The influence
of the White Wyandotte rooster introduced in 1913 then showed itself in the shape
of the birds, which became more graceful. The plumage was absolutely white;
three-fourths of the birds had cushion combs and the others rose and pea-combs.
Egg production was abundant and vigour remarkable. There was only one fault:
the birds were far from having the desired weight.
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There was, happily, one exception: a beautiful pullet which I obtained in the
spring of 1916 and which at the age of 7 months, and at her first egg, weighed seven
pounds and three-quarters. Luckily, this same pullet showed herself to be an
excellent winter layer, for in the four months' winter period from November 4, 1916
to the end of February, 1917, she laid 91 eggs, and by May 15th, 1917, she had laid
141 eggs. The arrival of this exceptional bird opened new horizons for the young
breed. Then and there I conceived the plan—rather bold and rash in the eyes of
some—of mating this remarkable pullet writh a superb White Wyandotte cock
weighing 10 lbs. As a result, I could not but get heavier birds, without adversely
affecting egg production. My previsions were correct: I obtained cockerels which
in the autumn weighed 9 to 10 pounds; 75 per cent of the combs were cushion;
20 per cent rose and only 5 per cent single combs. The plumage was as white as
snow.
The best cockerels from this new cross were then chosen, and mated in the
spring of 1918 with the best pullets of my two strains. I had no doubts as to the
results. Doubtless there would be a few single combs among their descendants, but
this defect would be largely offset by the increase in body weight. I considered that
the new breed was sufficiently fixed in its principal characteristics to be presented to
the poultry world. The reception which the public gave it is known to all.
In the reserve strain I made in 1914 I found cockerels of exceptional vigour.
I had recourse to them in 1919 and mated them with pullets hatched in 1918. This
infused new vigour into the breed, a vigour which has maintained itself even since,
and which permitted the Chantecler to have the honour of being accepted by the
American Poultry Association and to take its place as a breed in the Standard of
Perfection.

A NEW SPANISH BREED OF GENERAL PURPOSE
POULTRY "PARADIS."
Assistant Professor and Chief of the Experimental
Section of the Royal Spanish Poultry School

HENRY CASTELLO DE PLANDOLIT,

ARENYS DE MAR, BARCELONA, SPAIN

U

NTIL the present time, Spain has possessed only those breeds of poultry
which might be placed among the egg producing classes, such as the
"Castillanne", the Black "Baleare" (the real foundation stock of the
Minorcas), the Black Andalusians, the Slate or Blue Andalusians (probable source
of the Blue Andalusians), the Peninsular Mediterranean or common fowl of the
country and the "Catalanne du Prat".
The "Castillannes" and Andalusians, which lay a large number of very large
white eggs weighing rarely less than 65 or 70 grams, have rightly been classed among
the best laying breeds, but they are not breeds which give good table poultry.
The "Catalanne du Prat" (and especially the buff and white varieties) is the only
breed which produces good table poultry. The birds of this breed, however, are
always inferior from this standpoint to those of certain foreign breeds which fatten
more readily, such as the "Mans" and "Bresse" of France, the "Malines" of Belgium,
the "Sussex" and "Surrey" of England and many others.
In order to remedy this deficiency to endow Spain with a good table fowl, and
at the same time to originate a Spanish double purpose breed, the Royal Official
Spanish Poultry School conceived the idea of producing a new type by means of
existing breeds, and undertook the task under the direction of Professor Salvador
Castello.
After ten years of uninterrupted work, the new breed has just been offered to the
public with great success.
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To produce it, we first took as indigenous stock the buff variety of the
"Catalanne du Prat", a very hardy breed which has a predisposition to fatten easily.
We began in 1915 and 1916 by mating a Buff Orpington cock with "Prat" hens.
Rhode Island Red blood was later introduced into their progeny by the use of a
defective cock having white shanks and white flesh. We were obliged to do this to
darken the light and variable colour of the descendants of the Orpington-"Prat"
mating, and also to offset the abundant loose plumage.
By 1918 the type was almost established, and we were able to exhibit five cocks
and five hens which were perfectly uniform at the first Paris Exhibition held after the
war, in October, 1919.
/
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Fig. 1. Cock of the new Spanish breed of
poultry "Paradis," originated by the Royal
Official Spanish Poultry School at Arenys de Mar
(Barcelona).

Fig. 2. Hen of the new Spanish breed of
poultry "Paradis", originated by the Royal
Official Spanish Poultry School at Arenys de Mar
(Barcelona).

The new type was highly appreciated and was awarded the Prize of Honour
offered by the French Ministry of Trade and Commerce.
Unfortunately, it was extremely difficult to establish the colour properly, and in
consequence the experimental selection was seriously hampered. As our work with
the white variety was already well advanced, we abandoned the buff variety and
concentrated our efforts on the former.
This had as its foundation stock the White "Prat" breed which had already been
improved by the Royal Spanish Poultry School. At the outset we crossed this breed
with White Orpington cocks. The females were afterwards mated with a Rhode
Island White cock, ideal so far as size and shape were concerned, but having the
standard disqualifications of white shanks, skin and flesh.
These very defects, however, were of advantage to us, inasmuch that there wat
more probability of thereby obtaining numerous offspring having white skin and
flesh and pinkish-white shanks.
In this connection, it must be borne in mind that in Spain, as in France, England
and Belgium, there is a decided preference for table birds with white flesh as against
those having yellow flesh. For this reason we were anxious to conserve this characteristic in the breed which we were developing.
The work of culling the "Paradis" Whites was begun in 1916-1917, and by 1920
we already had a considerable number of perfectly uniform birds. These were
carefully selected both from the standpoint of breed type and egg production, and
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were formed into breeding pens. We perpetuated the breed type in the progeny by
following the methods of Felch, and by a most rigourous and severe selection.
In 1921, we exhibited our "Paradis" Whites at the Hague, on the occasion of the
first World's Poultry Congress, where they were as much admired as at the Paris
International Exhibition,
In 1924, the delegates and visitors to the Barcelona Exhibition were able to see a
group of fifty "Paradis", all of which were perfectly uniform. The visitors to the
World's Exhibition at Ottawa can see a few birds, now shown in America for the
first time.
It may be well to mention that we decided on the name "Paradis" because of the
fact that the Royal Poultry School, where the breed was originated, is situated in a
district known in our country as "The Paradise".
Ten generations of the "Paradis" breed have been produced since our work was
begun. We have recently presented the breed to the public after having formed a
flock of 400 breeding hens with a proportionate number of cocks. All these birds
are the progeny of trap-nested hens with a minimum production of 180 eggs, the
highest record of 230 eggs being made by hen number 172.
During the work of these ten years, we have not sold one hatching egg: chick,
or living adult bird for breeding purposes. All the surplus birds have been disposed
of for domestic consumption, either as roasters or "Paradis" capons, which were
most favourably received by the public and were honoured by being served at the
tables of our Royal Families, as well as those of our most distinguished magnates.
From the standpoint of type, in an exhibition held at Barcelona in 1920, the
"Paradis" breed was awarded the Grand Prize, consisting of the cup given by His
Majesty King Alphonse XIII, and in a special competition for Spanish breeds,
held at Madrid in 1923, it won the cup offered by the Spanish General Breeders'
Association.
In 1926 it was again awarded prizes at the Paris International Exhibition.
Pullets of five and a half months laid during the Madrid Exhibition in May 1926,
where they were awarded the gold medal. This new breed, with which we have
endowed practical poultry husbandry in our country, has therefore been a success
from every point of view.
In order to popularise it and to assure its conservation, beginning in 1927, the
first year in which the breed has been offered for sale, we have decided to inaugurate
a "Paradis" Cup, which will be awarded every three years, to the breeder who has
won at least three first prizes with this breed at national or international exhibitions.
Needless to say, the Royal Spanish Poultry School has established and published
a standard for the breed. This is not the place to reproduce it in detail but the
following is a brief summary:—
MORPHOLOGICAL CHARACTERISTICS OF THE "PARADIS"

The birds are somewhat over medium size, though not too heavy, being classed
rather among the lighter breeds. Weight from 2 kgs. 500 to 3 kgs. for young birds
and from 2 kgs. to 3 kgs. 500 for adults, with a difference of about 500 grams between
birds of the two sexes at the same age.
The comb is single, medium sized, and slightly drooping in the case of older
hens. The head is inclined to be large, and is well rounded. The eye is dark with a
reddish orange iris; the ear lobes and face red; the beak white, and the wattles
rounded and not too long. The neck is of medium length and is held high, while the
shoulders, breast, back and abdomen are of ample proportions. Wings and tail are
rather short, the tail of the cock being carried at an angle of forty-five to fifty degrees
above the horizontal, while that of the hen is carried at a slightly higher angle. The
shanks are strong and pinkish-white in colour, the four toes being long, with white
toenails. The accompanying photographs will advantageously complete this brief
description.
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Birds should be disqualified for lack of weight; white ear lobes; shanks other than
pinkish-white; feathered shanks, wry tails; light coloured eyes; badly shaped combs;
plumage which is too abundant or which is not uniformly white and in fact for all
serious defects.
PHYSIOLOGICAL CHARACTERISTICS

The "Paradis" cocks are very precocious in their sexual manifestations, as also
are the pullets, which almost always begin to lay at the age of six months. The eggs
are medium sized like those of the Orpington and Rhode Islands, and are the same
colour.
The average egg production, as evidenced by official trap-nest records, is from
130 to 145 eggs per year, but twenty-five per cent of the pullets lay 150 eggs in their
first year. Moreover, we have seen records of from 180 to 200 eggs and one even
of 230.
The older "Paradis" hens are wonderfully good sitters and make excellent
mothers. The chicks are precocious and feather out rapidly.
The breed is exceedingly hardy, and in this respect resembles the southern
"Catalanne du Prat" breed rather than the Orpington or Rhode Island.
From the standpoint of fattening qualities, the "Paradis" birds have white
flesh of a very fine texture, and can be easily fattened after the age of six to eight
months; they make excellent milk fed broilers, good roasters, first class fat pullets
(poulardes) and magnificent capons, especially when caponized at three months of
age.
Such then is a brief and summarized description of the new breed, the existence
of which the Royal Official Spanish Poultry School is glad to announce to the third
World's Poultry Congress.
It does not claim to have produced anything very novel and still less anything
extraordinary, but simply to have originated a new breed, very necessary from the
standpoint of the remunerative development of poultry keeping in our country.
This is its principal merit and the one on which it should be judged.

ON "NAGOYA," ONE OF DUAL-PURPOSE
POULTRY BREEDS ORIGINATED
IN JAPAN
SHINJI SUSAKI,

Agricultural Department, Tokyo Imperial University,
TOKYO, JAPAN

N

AGOYA" is the most common of the dual-purpose poultry breeds originated
in Japan. One-fifth of the fowls in our country belong to this breed and
it is the most popular numerically with the exception of the S. C. White
Leghorns. It was selected and improved from a cross of native farm fowls
and Shanghais which were imported from South China in the latter part of the
nineteenth century. Its originator was Mr. Masshide Kaifu, who was a soldier and
began to keep poultry in 1872. At that time fowls were kept largely for fancy purposes and cock-fighting, their utility qualities being almost neglected. For cockfighting, constitutional vigour is absolutely necessary, and some of them were very
vigourous and muscular but their egg production was generally poor. Consequently,
the poultry industry was not as profitable as it is now, and the originator of the breed
was very anxious to improve its fecundity. Having heard of the utility qualities of
Shanghais he endeavoured to obtain some, but they were so rare that several years
were passed in vain. At last, in 1881, he obtained four pullets and one cock of crossbred Shanghais. Their offspring were very productive and he found that the heavy
producers had a yellow plumage. Consequently, for ten years careful selection was
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carried on among his yellow plumaged fowls for high fecundity, and a purified breed
was established. It was then called the "Nagoya Cochin". At that time our
poultry industry began to make remarkable progress and many foreign breeds were
imported. For five years comparisons were made between these breeds and the
"Nagoya Cochin", and Mr. Kaifu was convinced of the superiority of his breed
because of its constitutional vigour and productive qualities. This breed was thus
spread all over the country and obtained a high reputation for real merit, especially
in the vicinity of the cities of Nagoya and Osaka.
Later, to improve their fecundity, they were crossed with many breeds including
the Black Cochin, Black Langshan, "Tomaru", which is one of the black plumaged
Japanese breeds, Silver Spangled Hamburg, Brown and Buff Leghorns, Black
Minorca, Andalusian, Rhode Island Red, Silky, Polish, etc. The Leghorn transmitted high fecundity and the Rhode Island Red improved the colour of the plumage,
but in general the purification of the breed was brought to a standstill. Since the
first Standard of Perfection was decided upon in 1905 the improvement has been slow
but steady. The standard was revised in 1916 and 1919 and the name has been
changed to the "Nagoya".
The "Nagoya" was originated and had been bred on the farms as a practical
fowl, with little or no thought of ornamental points, for many years before it was
taken up by "Standard" breeders and admitted to the standard as a breed. Consequently, it is not yet greatly refined from the ornamental standpoint as is the
Rhode Island Red.
It is small in size for a dual-purpose breed, the standard weights
being 7J/2 lbs f° r a cock, 6 lbs. for a hen, 53^2 lbs. f° r a cockerel and 4 lbs. for a pullet.
Comb of male is single, medium in size, set firmly on head, straight, upright, evenly
serrated, having five well defined points. Head of medium size; beak stout, moderately curved. Eyes full, medium in size; wattles of medium size, well rounded; ear
lobes medium in size. Neck moderately long, well arched; hackle abundant, flowing
well over the shoulders. Wings of medium size, well folded, carried closely to body;
back moderately long, broad, rising slightly with concave sweep to tail; saddle
hackle abundant. Tail medium in size, carried at an angle of forty-five degrees
above the horizontal, sickles rather long, well curved. Body long, broad, deep and
full, fluff moderately developed. Breast broad, deep and full; lower thighs large,
stout, well covered with short feathers; shanks moderately long, stout; toes straight,
well spread. Comb of female is single, medium in size, straight, having five points.
Head of medium size; beak stout, moderately curved. Eyes full, medium in size;
wattles of medium size, rounded; ear lobes medium in size. Neck moderately long,
well feathered. Wings medium in size, well folded. Back moderately long, broad,
rising slightly with concave sweep to tail, saddle feathers abundant. Tail medium in
size, carried at an angle of forty degrees above the horizontal. Body long, broad and
deep, fluff full. Breast broad, deep and full; lower thighs stout, well covered with
short feathers; shanks of medium length; toes straight, well spread. Feathered
shanks are a disqualification.
Colour of beak is horn, shading to yellow at point; eyes reddish bay; comb,
face, wattles and ear lobes bright red. Primaries, upper half web reddish buff,
lower half black; secondaries, upper half web black, lower half buff; primary coverts
black. In male, sickles and main tail feathers black with greenish lustre; tail
coverts black, changing to buff as they near the saddle. Neck and saddle hackles,
wing-bow and wing-bar lustrous reddish buff; body feather buff. In female, tail buff
on surface, black on inner part; body plumage buff throughout. Shanks and toes
leaden.
The distinctive features of this breed are as follows:
1. Strong and well adapted to our climate.
2. Adaptable to coarse feeding and close confinement.
3. Good sitter and careful mother.
4. Early maturity and well distributed egg production.
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Some foreign breeds, such as S. C. White Leghorns, may be profitable egg
producers, but they are affected by dampness and special care must be taken in our
country where the rainfall is very abundant. The "Nagoya" has the same adaptability to our climate as the common farm fowls which have been adapted to it through
natural selection for hundreds of years. Moreover, as this breed has been widely
distributed and improved step by step, avoiding close in-breeding, the constitutional
vigour has been retained.
As shown in the standard weights, the male and female of this breed are much
smaller than those of the English and American breeds. As they are also very
docile, it follows that more fowls can be kept on the same area. This is very important in our poultry industry, where close confmemer t is indispensable because of
the high price of land.
Seventy-six per cent of the poultry keepers in our country keep less than ten
fowls and twenty-two per cent less than fifty. On such farms, hatching and rearing
are most satisfactorily undertaken by the natural method. Cochins, Orpingtons,
Plymouth Rocks and other American breeds are too heavy to be relied upon and the
"Nagoya" is best for this purpose. Fifteen to eighteen eggs are generally set under a
hen, and a skilful breeder may set twenty eggs or more with success. These hens are
very good sitters and careful mothers. The duration of their broodiness is shown in
the following experiment conducted by Assistant Professor Kinugawa and Mr.
Shimada. One hen was set on March 30th, and reset again and again until
November 23rd, being on the nest 239 days. She hatched eleven clutches and more
than one hundred chicks were obtained. Another hen was set on March 14th, and
left her nest on October 23rd, or on the 223rd day. These are rather exceptional,
but usually three clutches are successfully hatched by a hen. When sitters are not
needed, however, one can easily break up their broodiness, and they will begin to lay
in a week or two.
Well known dual-purpose breeds such as Orpingtons and Plymouth Rocks
develop rather slowly, and much labour and expense are involved in renewing the
flock. This is a serious drawback in our poultry industry which is managed on
small capital. On the contrary, the "Nagoya" grows very quickly. Chickens
make good broilers in two months, and surplus cockerels may be fattened and make
good roasters at four months of age. Pullets lay their first egg in their sixth month.
The average egg production is 160 eggs in a year and there is no remarkably unproductive season. Even in autumn, when Leghorns take a rest on account of
moulting, "Nagoyas" lay a considerable number of eggs (see table). The eggs are
light brown in colour and weigh two ounces or more.
TABLE OF MONTHLY EGG PRODUCTION

Dec.
Jan.
Feb.
Mar.
April
May
June
July
Aug.
Sept.
Oct.
Nov.

Period
20 — Jan.
19 — Feb.
18 — Mar.
20 — April
19 — May
19 — June
18 — July
18 — Aug.
17 —Sept.
16 — Oct.
16 — Nov.
15 —Dec.
Total

18
17

19
18
18
17
17

16
15
15
14
19

Nagoya
. 16.4
. 18.1 .
20.0 . . .
18.9 . . .
17 2
. 13.6
. . . 10.8 . . .
9.8 . . .
10.0 . . .
72
6.5 .
77

156.2 . . .

S. C. White Leghorn
. 13.4
. 17.7
20.7
23.6
. 22.9
. 12.8
. . . . 14.0
11.0
10.0
2.8
2.5
4.8

156.2
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The figures are calculated from the report of the Third Aichi-ken Sanran
Kyoshinkwai (the Third Aichi Province Egg Laying Contest). It was held from
Dec. 20th, 1924 to Dec. 19th, 1925. Fifty Nagoya hens averaged 156.2 eggs each
and 25 S. C. White Leghorn hens also averaged 156.2 eggs each. The coincidence
of the total yields of the two breeds is a mere chance and no trickery was employed.

THE BREEDING OF EXHIBITION POULTRY
IN AMERICA
E. B.

THOMPSON,

American Poultry Association

AMENIA, NEW YORK,

I

U.S.A.

GREET you with fraternal regard. In your presence I bow to the majesty of
the poultry industry. I stand honoured and humble in this presence. You
have come from foreign lands and from many states and provinces of our own
ocean-bound continent covering country. May this historic time record the
great desire of the breeders of America to bring increasing interest and hearty whole
souled co-operation of the nations of the world.
Many of you speak foreign tongues but the language of the true poultry fancier
is universal. It has a common meaning and, like the voice of nature, is understood
over both continents. The creed of the fancier is simple in words but freighted with
tremendous import. It reads: "A beautiful bird in type and plumage with economic
and useful qualities."
Americans owe to Asia and to various countries of Europe the foundations of our
so-called native poultry and we gratefully acknowledge our obligation. These
breeds have been changed and shaped, crossed and countercrossed until we have the
beautiful exhibition bird of the modern age. The American Standard of Perfection
is the inflexible rule and guide for breeders and exhibitors and by its commands
poultry shows are judged.
Ever since shows became an institution in America—a very long time ago—
fanciers have used art and science to breed their favourite varieties as close to
standard requirements as their ability and nature's laws would permit, and there
are to-day breeds of domestic poultry that are symmetrical in form and type and
wear feathers unsurpassed in beauty by the colours of a sunset.
Poultry shows and exhibition birds have done more to make the industry famous
and profitable than all other sources combined. They rest securely upon the foundation stones quarried by their founders from the rocks of time. Like Longfellow's
"bow and string" each would be useless without the other. Without the fine birds
there would be no shows and without the shows domestic fowls would be a nondescript race without form, design or beauty. The show brings a desire to the fancier to
breed and possess finer looking birds and to put them on exhibition so that the
public may see and admire the beauty of his skill and art.
The poultry show is the "Golden Egg" of the industry. It brings profit to all
branches—the breeder and producer, the press and the manufacturer of accessories
and supplies. Shows should be held, broadly speaking, in every nook and corner—in
every spot and place—in every state and province in every country. Those who
offer grotesque and puzzling plans and methods for holding shows, resemble a blundering giant pulling down the edifice he would fain preserve.
I have a prediction which I am prepared to shout from any housetop and that is
that poultry shows will grow in numbers in this country and that exhibition birds will
hold their traditional first place. The love of the beautiful is as fixed as Gibraltar
in the hearts of humanity. Beauty is alike present at the marriage altar and at the
tomb. May as well attempt to dry up the fountains of the seven seas, or stop the
earth in its daily revolutions, as to take from the human race its finest privilege of
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bowing at the shrine of beauty. The love of the beautiful in the human heart cannot
be changed by the pulsations of a pocketbook.
It is an unfortunate fact, regrettable indeed, that in recent times the breath of
calumny and slander has been raised against exhibition poultry. But, thanks to the
sterling worth of these fowls and to the intelligence of the people, the tragedy is
nearly ended. The stone that the builders rejected has become the head of the
corner. Breeders, firm in their faith in the beauty and the economic value of their
birds, have silently ignored these malicious attacks as the Pyramids of Egypt ignore
the reptiles that draw their slimy forms along their base.
There is no safe limit to be set of what man with his restless eagerness and trained
ability may do in the coming years in improving and building into exhibition birds
finer types, more beautiful colours and economic values. His achievements in other
lines of world work have been beyond prediction. He has torn the lightning from the
clouds and chained it to do his bidding. He has probed the recesses of nature and
recognizes no bounds to his aspiring genius.
In the flush of man's successes he must not forget that his achievements are
commonplace beside the works of nature. Michael Angelo said: "The truest work of
art is but a shadow of the divine creation".
Man stands dumb in the presence of the sunset and the storm, and speaks no
word under a heaven thick with planets that move in their orbits without collision.
This universe, the mighty handiwork of God, is a perfect clock that has been running
ever since it was wound up. Fixed stars are the pivots, the constellations.the intermoving wheels, and ponderous laws the weights and mighty swinging pendulums,
the stars in the dome striking midnight, and the sun, with his brazen tongue, tolling
the hour of noon. The wildest comet has on it the chain of a law that cannot break.
The thistledown that flies before the schoolboy's breath is controlled by the same law
that governs the universe.
There can be no effect without a cause and whatever prosperity is now apparent
in the poultry business in North America owes this prosperity directly to exhibition
poultry and to poultry shows. Wise theories may be eloquent to the contrary but
the fact remains unaltered.
The American fancier intends to keep right on breeding and improving exhibition
poultry of every standard variety and giving support to poultry shows, large and
small. Obstacles, opposition and excuses must and will be met and mastered.

EXHIBITION POULTRY BREEDING
W . M . ELKINGTON
71 FLEET ST., LONDON, ENGLAND

{Read by Title)

I

N an age that is distinguished mainly by achievements and developments in
the direction of commercial utility, the subject of breeding exhibition poultry
may appear to be of secondary importance. Nevertheless, as a phase of this
many sided industry, it is still a factor of considerable importance, while there
are lessons for all to be learned from the devotion and concentration of the exhibition
breeder, as well as warnings from his indiscretions.
The vogue of exhibition poultry breeding attained its zenith long before commercial utility came to be regarded as a practical possibility, so that we must bear with
our forefathers who devoted all their energies—misguidedly, some people think—to
the perfecting of type and feather, colour and marking, even to the neglect of
productive character. Each generation makes its mistakes, and exhibition breeders
have been no exception to the rule. But let us remember their achievements—the
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creation and fixing of new species and the production of varieties which have given to
modern utilitarians the material from which the world's best commercial fowls have
been evolved.
It is to be regretted that little data is available from which we can trace the
history of exhibition poultry breeding. We can go back about seventy-five years and
visualise the development of exhibition poultry with some accuracy; but apart from
that, we are forced to the conclusion that poultry shows and showing really came
into vogue when cock-fighting was made illegal. There may have been poultry bred
for exhibition purposes before that time, and exhibition breeding may have dated
back to far distant ages. Caesar, in "de Bello Gallico", states that cocks and geese
were among the domestic animals kept by the ancient Britons, but that they were
kept for pleasure, as distinct from sporting purposes, from which it seems to be
suggested that the Roman legions introduced the sport of cock-fighting. Therefore,
it is an interesting point whether the ancient Britons found their pleasure in breeding
exhibition poultry.
What we do know for certain, is that the most interesting developments in this
connection have taken place during the last sixty or seventy years. The Cochin and
Brahma boom in the fifties and sixties of the last century gave exhibition breeding its
first great fillip, and these two breeds—now, alas, regarded with something like
contempt—served the succeeding generation of fanciers so well, that the vast majority of our modern composite heavy breeds owe more or less to their blood.
Exhibition poultry breeding has been described by enthusiasts as an art and a
science. As an art it may find justification in the production of many beautiful
examples; but as a science it is singularly lacking in definite data, and despite the
number of successful breeders of exhibition stock, it is to be feared that very few
have been capable of interpreting their methods in verbal messages that could be
used as a basis for scientific deductions. Probably every successful exhibition
breeder is a scientist unconsciously; but he really prides himself upon his practical
ability in producing better birds than his fellows. He would not attribute it to
scientific talent, but to industry and concentration, which after all are essential
traits in a scientist.
While the poultry fancy was still in its infancy, Charles Darwin, the great
naturalist, gave to the world his masterly expositions on the origin of species and the
laws of heredity.
The Abbe Mendel also had presented his laws of inheritance and reversion, and
for those who could read and appreciate their works there were many useful lessons
regarding general principles. But general principles do not go quite far enough in
breeding exhibition poultry, and neither Darwin nor Mendel could tell us exactly
how to breed a Brahma, a Wyandotte or a Plymouth Rock better than our neighbours. All the time we are up against complications that do not conform to general
laws, and we are reminded of what Harrison Weir wrote: "Nature's laws are not only
inscrutable, but are, whatever may be said to the contrary, abiding and unalterable.
If we could fit things with an exactness that should show no deviation, whether we
willed it or not, then we might be said to have gained a supreme power that at
present, strive as we may, is simply unattainable."
These remarks may serve to intimate that I make no claim to solve the mystery
of exhibition breeding. The man who breeds prize winners consistently could, no
doubt, tell you how he has done it, but he would not venture to tell how you could
do it, unless you had the same birds and identical conditions. All that one can do
is to state as clearly as possible the principles upon which breeding operations are
based, and the rest must be left to the individual to make the best use of the material
available.
The procedure to be adopted by the exhibition breeder will depend upon the class
of material with which he is working—whether it is an old-established breed or a
variety in the making. It is easier to work with an old-established breed because
there is less reversion and it is mainly a question of maintaining characters already
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fixed. With a new composite variety, one is not only striving all the time to minimise reversion, but attempting at the same time to attain something better in the
way of colour, type and marking. Then again, while a pure and ancient race may be
in-bred to quite a considerable extent without apparent deterioration, the same
degree of in-breeding would probably prove fatal to a composite variety because its
natural forces are dissimilar.
Needless to say, characters can only be fixed in a strain by in-breeding, and the
work of years may be lost through one out-cross. The actual in-breeding is comparatively simple when one has got something tofix;but before that stage is reached
we may have to search about for matings that will give us the desired characters,
such as lacing on a Wyandotte or barring on a Rock. We may have to mate for
years before we find a male and female that give us an advance upon what we have
already attained; and there is no law or rule by which such matings can be found,
since everything depends upon the individual, and we can only exercise our discretion
and our knowledge of the particular breed. But when the right mating is discovered,
it is mainly a matter of in-breeding so that we get the particular characters fixed in a
line or strain. Very likely the mating of sire and daughter or dam and son may give
us the best results; and that, carried on for several generations, is very close breeding
indeed and may lead to disaster in other directions. We know perfectly well that
close inter-breeding diminishes vigour and fertility, and, further, Darwin said that if
man goes on selecting, and thus augmenting, any peculiarity, he will almost certainly
unconsciously modify other parts of the structure, owing to the mysterious laws of
the correlation of growth.
Since I am doubtful whether one can learn to be a successful exhibition breeder
unless one possesses the intuitive ability, it would be unprofitable to discuss the
matter in detail; but generally speaking it may be said that any success one attains
will be through close concentration and careful selection. It is not merely necessary
to select birds that possess the best show qualities, but those that, when correctly
mated, will have the power to produce specimens possessed of the desirable show
characters.
If we compare exhibition poultry of to-day with that of fifty or even twenty-five
years ago we realise how types have changed, how varieties have been perfected and
ideals modified or extended. In such cases we know that competition has spurred
breeders to special efforts and evolution has gone on at a rapid rate. Indeed, the
manner in which the external characters of a variety may be changed in a few years
by deliberate and systematic selection, tends to stimulate one's faith in Darwin's
theory of slow evolution by natural selection through countless ages, upon wrhich he
based his belief in the mutability of species.
Competition in breeding has given rise to new methods and has created complications. For example, the principle of concentration and selection of birds possessed of particular breeding ability has been carried to a point where one breeds for
show specimens of one sex alone. Originally that method was adopted in varieties
in which male and female are dissimilar, as, for example, the Partridge Wyandotte;
but its effectiveness may be gauged by the fact that it has since been utilised in many
breeds, for the simple reason that it leads more surely to perfection, though it is
necessarily a more costly and troublesome process, and has been condemned on the
ground that such an uneconomical method of breeding must destroy the popularity
of a variety.
I express no opinion on that; but as one of those closely associated with the
breeding of Partridge Wyandottes in the days when that breed was creating a sensation by record prices for show specimens, I am able to testify to the effectiveness of
double-mating, as it is styled in common parlance. In the variety in question, we
reduced the quality of pencilling on females from the coarseness one may still see on
Partridge Cochins to a fineness and regularity which an expert draughtsman might
envy—all this in a few years by selection and concentration with a pullet breeding
strain, while equal advances were made with cock-breeding strains. By degrees, the
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males of our pullet-breeding strains (which were, of course, useless for show purposes)
assumed some of the female characters, and it was not uncommon to find a cockerel
with the effeminate trait of pencilling in his wing and in his hackles, a fairly reliable
sign of his ability to breed well-pencilled pullets in a proper mating.
Though the circumstances of the times in which we live may compel us to pay
more attention to commercial characters and less to such extraneous traits as I have
mentioned, there can be no doubt that the breeding of exhibition poultry is a fascinating pursuit, providing plenty of scope for those who would explore the mysteries of
evolution. In some varieties, efforts are being made to popularize an exhibition
ideal that will satisfy the utilitarian as well; but I need hardly say that if such a
compromise becomes general it will be the end of double mating, and with it all that
is worth striving for in the perfection of a high exhibition ideal.

PEDIGREE POULTRY BREEDING IN
' GREAT BRITAIN
C. A. HOUSE, Editor of the "Poultry World"
LONDON, ENGLAND

W

HEN one thinks of the beginnings of pedigree poultry in Britain, one's
thoughts at once fly back to those roseate days of our forefathers when
cock fighting was the sport of Kings and nobles.
The old-time breeders of fighting cocks knew the value of strain. Their
birds were all closely related and seldom were the families allowed to be
intermingled. Those birds were bred for courage and stamina. They were the
result of a definite system of in-breeding. Their breeders had no fear that inbreeding must cause degeneracy as some present-day exponents would have us
believe it must. How far it may be true one knows not, but one is told that in
America this opposition to in-breeding, which is true pedigree breeding, is more
pronounced than in Great Britain, and that breeders there indulge in the crossing,
or mixing, of families far more than do the British. The writer holds, however, that
where mixing takes place there can be no strain, and where there is no strain there is
no pedigree breeding.
Unless there is in-breeding there cannot be pedigree breeding, because the mere
reiteration of a string of ancestors carries no value. To be of service, each pedigree
must be the record of deeds done either in the cock pen, the show pen, or the laying
competition. Those breeders who indulge in crossing cannot possess a strain. By
strain one means a flock of birds which can be relied upon to breed true to type not
only in figure, feather and colour, but also in utilitarian properties.
So distinctive are the characteristics of many British strains that an experienced
show goer, looking at representative birds in the show pens, is able to say to whom
they belong. This is what pedigree breeding does for those who practise it. By
long selective breeding within individual flocks, the family characteristics become so
firmly ingrained that they are easily recognisable by possible buyers and are known
to be established, and the market value of particular strains is greatly enhanced
thereby.
British people are said by foreign observers never to be satisfied for long with
things as they find them, and must always strive to improve anything which comes
to their hand. As regards poultry breeding at any rate, they seem to study how to
develop and beautify not only the properties possessed by an original breed when it
comes into their possession, but also how to bring out others which are estimated to
be of value in advancing towards an ideal.
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In some cases, this so-called improvement is not admitted by the breeders of
other countries; but to that one may make the rejoinder that, as every eye recognises
its own ideal of beauty, any individual beholder can only express his own view.
It is often urged against the British fancier that he considers externals only.
That he cares not if a hen be capable of producing 100 or 200 eggs per year. There
is some truth in this, but it is not all truth.
The first aim of the skilful British breeder of exhibition poultry is to keep the
breed pure even whilst he strives to improve it, and although outward appearance is
necessarily an important factor, in his mind he does consider utilitarian properties.
The type upon which he so strongly insists plays its part in the utility scheme; in
aiming, for instance, at depth and length of body in the table breeds, and the more
upright shape and smaller breast in the laying breeds, he is surely serving the utilitarian. The future of his stud and his own success depends as much upon utilitarian
as exhibition points. It is not true to say that the British breeder of exhibition stock
only considers such points as colour, feather and markings.
The reputation of British breeders has been built up on pedigree. It is imperative that the racial purity of their stock be preserved, and external points show to
what extent a given bird has been bred to type by selective pedigree breeding and so
falls into one or other of three classes—table, general purpose, or laying.
Every practical breeder, whether for exhibition or utilitarian purposes, must
view with the greatest suspicion the development of what is known as the sex-linked
inheritance system of breeding. Such breeding is absolutely opposed to the principles of pedigree breeding, and there are great risks that it will do much to ruin the
ilocks of the utilitarians, for when sex-linked hens are thrown on the markets, there
must be a tendency for them to be sold and bought on their face value—i.e., on such
points as colour of plumage and shape of body which often resemble those of purebred hens. To use such birds for breeding can only result in the production of
mongrels.
It seems strange when one reflects on the fact that the old cock fighters relied
absolutely on pedigree, and bred their birds as has been said ''in and in", that certain
writers should have so much to say against in-breeding, and thus lead some of the
less thoughtful breeders to depart from the true lines of pedigree breeding.
The breeder of pedigree poultry has to consider three things—breed, variety
and strain.
Breed is a term which denotes a race that conforms to certain definite characteristics. Variety is found in sections of that race, and each variety is formed by the
development of some distinguishing feature. The varieties of a breed differ in
colour, markings or the shape of the comb—rose, single, triple and pea. Strain is the
distinguishing name of some branch of a variety, and is produced by the careful
selective pedigree breeding of some individual who sets up an ideal and breeds to it.
There are many specialist breeders in Great Britain who have so perfected their
methods of selective pedigree breeding that their reputation enables them to command high prices for their eggs, chicks and stock birds. Their success is based on
their skill in selective breeding.
Until recent years, utility poultry breeding has not had much attraction for the
average British breeder. He has preferred exhibition stock because it costs no
more to raise a bird that might sell for £50 or £100 than one which sells for ten
shillings.
The Great War gave to utility poultry breeding just the fillip that was needed.
Food production was much to the fore during the years 1914-1919. It was a case of
necessity, as imported food supplies were reduced to a minimum. Men skilled as
breeders of exhibition stock discovered in those troublesome years that there was
money in utility poultry. They applied methods of selective pedigree breeding, and
found that it was as easy to breed prolificacy into their stock as it had been previously to breed birds whose beautiful colouring and marking had hitherto had such
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a fascination for them. These men have done great things. They have in many
instances doubled the egg production of their flocks, and now find that it pays quite
as well to produce pedigree utility stock as it formerly did to produce exhibition
stock.
We have seen how, for centuries, breeders of fighting cocks kept their strains
pure by a highly concentrated intensive selection of breeding stock which is the
very essence of pedigree breeding.
In more recent years, within the present century, we have seen those same
methods applied to a breed which at the moment is undoubtedly the most popular
in the country—the Sussex. Nothing has more clearly shown the mastery of the
British poultry breeder in the art of breeding pure pedigree poultry than the advance
which has been made in the Sussex. It has become the most fashionable of fancy
stock, and yet it has even added to its great reputation as a utility bird.
This has been done because breeders of Sussex have ever kept before them the
fact that the Sussex fowl is a good utility bird, and they have shown that by selective
pedigree breeding it is possible to combine beauty and utility.
The most successful men specialize within the confines of their own flock, and
they can often show three, four, five and even more generations of the same family
and tell the exact relationship which each bears one to the other. There are British
breeders of both exhibition and utility stock whose records show that they trapnest
their hens, weigh the eggs, note the percentages of infertile and addled eggs, of
chicks dead in shell, those which hatch, number reared and how each individual
chick reared was disposed of. The Stud Registers of these men are most carefully
kept.
Utility poultry keeping in its present advanced form is a comparatively new
thing in Great Britain, and its advance has been somewhat delayed, so far as pedigree
breeding is concerned, because many of its followers have listened to the false
teaching of those who are for ever saying—"You must cross, you must have fresh
blood, or your strain will lose its vigour and productive value." Nothing could be
more foolish. How can one ever have a pure strain if new blood is being continually
introduced into the flock ? In such cases the flock is not a family, i.e., a strain, but
an aggregation of units of other flocks, and is practically useless because it cannot be
depended upon to breed true to type. There has been no selective pedigree breeding
in and from the flock, and therefore there is no guarantee that its offspring will
reproduce the qualities for which they themselves have been bred.
In conclusion—What is pedigree breeding ?
(1) It is breeding from representatives of a family, or strain, that has shown
itself to be possessed of certain desired qualities either of exhibition or
utility value.
(2) The building up of such a strain by careful selective breeding.
(3) The keeping of all such records that are essential to a full knowledge of the
history of the strain.
(4) Such careful study of each member of the breeding stock together with its
family history that it may be mated to the identical bird which may be
calculated to effect improvement in its good properties, or assist in controlling or over-riding any of its faults.
In a word: pedigree breeding means that the breeder must know his stock as he
knows himself, and that knowledge it is which has made British poultry renowned
for its purity of blood and reliable productive power.
DISCUSSION

H. D. GOODALE and MR. C. W. KNOX took part in the discussion on this
paper, the principal points brought out being:—
That the two important factors to be taken into consideration in in-breeding
are stamina and vigour.
DR.
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That in the opinion of Mr. Knox, breeding brother to sister, sire to daughter
or son to dam will reduce fertility and hatchability, decrease production and result
in smaller eggs being laid.
That in in-breeding it is not a question of how closely the birds may be related
so much as it is a question whether they have the distinguishing quality which it
is aimed to produce.
That in Massachusetts, consecutive brother and sister matings have been
carried on—for experimental purposes—and certain strains have been found in
which this can be continued for four or five generations without loss of egg size or
body weight. Less success has been obtained with egg production, but there have
been some satisfactory results in that direction.
That rats have been in-bred (brother to sister) for sixty-five generations without any diminution in size, virility and fertility.
That indiscriminate close in-breeding is dangerous and should be avoided by the
ordinary poultry breeder.

THE FUTURE OF THE POULTRY SHOW IN THE
DEVELOPMENT OF THE POULTRY
INDUSTY IN AMERICA
JOHN H. ROBINSON
READING, MASSACHUSETTS,

I

U.S.A.

N discussing this subject before a congress representing the poultry industries of
many lands, my role is not that of a prophet, but of a student of poultry history
trying to apply the teachings of history to present conditions with a view to wise
planning for the future.
The poultry show situation has in recent years become one of our most perplexing problems. That our shows are, in general, neither as popular with the public
or as serviceable to the industry as they had been, is commonly recognized. The
occasional denials of the fact come from localities which are exceptional, or from
persons who take allusions to the decline of poultry shows as reflections upon an
established order which they conceive it to be their duty to maintain and defend.
The idea prevails very widely among breeders of exhibition poultry, that shows
were instituted by fanciers, and exist primarily to serve the interests of the fancierbreeder as distinguished from the production-breeder, or utilitarian. An English
tradition commonly accepted on this side of the Atlantic attributes the origin of
poultry shows to old-time evening gatherings of local fanciers to compare and study
their birds. We have no such tradition of our own. We have historical records
which tell another story.
The first exhibit of poultry in America was made at an agricultural fair in 1826.
The agricultural fair, as developed here, began, many years earlier, with an exhibit
of a few sheep of an improved breed on a village green. The next step was informal
co-operation of small groups of progressive farmers and artisans to show the whole
community what its progressive members were doing. Then—towards 1820—such
groups began to organize to make their fairs regular annual events.
Premiums given at these early agricultural and industrial fairs were awarded
wholly on useful values. The Emden Geese of the first exhibit were a novelty and
attractive for their beauty; but it was not for that they were given a prize. They
owed that distinction to the fact that they appeared to be far superior, in every way
in which geese are useful, to the common kinds of geese.
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Exhibits of poultry at fairs were small and infrequent until about 1845. Then
they began to be among the major features of some of the principal fairs. In 1849,
the first poultry show in America was held at Boston, Massachusetts. Its promoters
had two objects. One was to bring together at one time and place samples of all
imported and improved stocks in that section, and thus to show the extent of the
interest in better poultry. The other was to inaugurate judging of improved breeds
on the basis of breed and variety characters, instead of upon the useful qualities as
apparent in the stock on display or as reported by the exhibitor.
As to the first of these objects the show was a sensational success. As to the
other it was a total failure. Nor were those which followed it for a few years more
successful. Their promoters soon realized that in the absence of standards accepted
by the competitors as authoritative, it was impossible either to classify the exhibits,
or to determine relative merit in any type. So the effort to establish judging on
breed and variety characters was abandoned, and was not renewed until many years
later, when standards had been formulated for the principal breeds.
Meantime, the typical show of that period continued to be the poultry exhibit
at the agricultural fair, with premiums awarded on the basis of utility values. The
result of forty years showing at fairs was to establish the superiority of breeds having
distinctive character, whether considered for utility or for beauty. Common
acceptance of that view by progressive poultry keepers banished nondescript kinds
from the fairs.
Then, because in the understanding of breed character at that time the presence
of certain distinctive breed characteristics was a guarantee of whatever measure of
practical quality the breed had, the breeding and judging of poultry entered a new
phase. It being assumed that high utility qualities were fixed, the judging of exhibition poultry began to be a matter of consideration of points of beauty.
The first show in America where judging was on this basis was at Worcester,
Massachusetts, in 1865. From that time until near 1900, the fancier-breeders
dominated the shows,—simply because the results of their efforts to standardize and
refine breeds and varieties constituted fully ninety per cent of what the poultry
industry had to show.
Toward the close of the last century other classes of exhibits began to grow in
numbers and interest. The incubator and brooder were now out of the early experimental stage. Inventive minds were devising improved forms of all kinds of
appliances for poultry keeping. The manufacture of special feeds for poultry was
becoming an important branch of the industry. Exhibits of these lines soon became
one of the strongest features,—especially at the large shows. Next came the development of educational and experimental poultry work,—-adding another feature to the
poultry show.
Speakingbroadly, allthesedevelopmentswere of more interest to poultry keepers
who were not breeding for exhibition than to the class which furnished the exhibits
of poultry. But, though a fancier might not be particularly interested in them, he
welcomed them to the shows as evidence of the growing importance and dignity of
the industry,—as well as because the money they paid for space, and the extra
attendance they drew, helped largely toward the fumncing of the shows.
Up to this point, progress in the poultry industry brought nothing to the shows
which could disturb the fancier-breeder in his own field. For more than half a
century after the present type of poultry show was inaugurated in 1865, the ideas of
standardization and of judging which it introduced were not formally challenged in
the show room. Outside of the shows it was different. Experience with improved
breeds soon taught those who were interested primarily in practical qualities the
fallacy of the idea that any grade of quality or capacity was a uniform attribute of
any breed.
Those who were most interested in practical qualities now began to demand
more consideration for them in judging, and to seek some practical way of determining relative utility value, particularly in egg production. Eventually, the form of
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laying competition developed in England and Australia was introduced for this
purpose. A few years later, stocks distinguished in the contests began to be represented in special displays at our poultry shows. Then came competitive classes
judged on points of appearance supposed to be directly correlated with laying
capacity.
As a result of these developments, we now have in use at many shows two quite
different bases of judging Standard poultry; and there have also arisen outside of the
shows various other agencies which undertake to certify stock as having creditable
quality of the Standard breed and variety whose name is given it, and also as having
superior utility value. Such a situation brought confusion with it, and the longer it
is allowed to continue the worse the confusion becomes.
For a hundred years, the poultry show, whether at an agricultural fair or elsewhere, has been the medium of direct contact between poultry interests collectively
and the general public. For eighty years, the poultry show, wherever held, has
been the place for direct comparisons and disinterested appraisals of the work of our
progressive poultry breeders. This union of functions in the poultry show is natural,
logical, and eminently practical. Both services are more than simply useful; they
are essential to the development of the poultry industry.
That being the case, it seems to me incumbent upon all concerned to do as
quickly as possible whatever is necessary to make competitive classes of standard
bred poultry in the show room representative of the highest results attainable in
breeding, for all qualities of use and beauty which are desirable characteristics of the
several breeds and the varieties in each.
Discussion of ways of doing this is beyond the scope of this paper. We are
concerned here, first with the need of it, and next with the benefit. With the various
revisions, reforms and reorganizations needed to bring it about, full control of all
agencies for certifying values in standard-bred poultry will be in the hands of the
organized breeders of standard poultry,—where it properly belongs, and poultry
exhibits at shows will consistently advertise the progress being made in poultry
breeding.
That the general show problem now perplexing us will be solved in this way—
eventually—is certain. The unknown factor in the problem is for how long a time
unreasonable extremists in opposite groups will delay effective action. When this
problem has been disposed of, poultry shows in America will soon be on a better
footing than ever. Its solution will have removed the causes of division among
breeders, and there will remain no obstacle to making poultry shows in every way
representative of progress in the poultry industry, while performing perfectly their
peculiar services to breeders of standard poultry.

CANADA'S NATIONAL POULTRY REGISTRATION
PROGRAM
A. G. TAYLOR, B.S.A., Poultry Husbandman, Experimental Farm
OTTAWA, CANADA

C

ANADA has a national recognized system through which poultry may be
officially registered on the basis of production and standard quality. The
medium through which qualification may be obtained is the Egg Laying
Contest which is operated on and under the control of the Poultry Division of the
Experimental Farms' Branch, Department of Agriculture, with headquarters at
Ottawa, Ontario. All birds which qualify for registration are registered by the
Canadian National Poultry Record Association in the Canadian National Poultry
Record. Registration certificates are issued by the National Live Stock Records
Office, Ottawa.
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The Canadian Government authorities, through the Department of Agriculture,
realize that egg records made in egg laying contests which are properly operated
are the most reliable that can be secured, and desirious of giving official recognition
to the improved breeding work being done by the poultry men of Canada, have
chosen the egg laying contests as the medium through which Registration may be
obtained. They realize, also, that the seal of registration is the highest mark of
quality that can be given, and, being such, have carefully guarded the channels
through which registration may be secured. Females can only be registered providing they have been entered and qualified in one of the Canadian National Egg
Laying Contests. No female bird can be registered on the basis of heredity alone
and no bird can be registered from any other source whatever.
I propose to present the work under two headings, first, Egg Laying Contests,
and second, Registration.
EGG LAYING CONTESTS

The first egg laying contest in Canada leading up to registration started in 1918.
By 1925 there were thirteen of these contests, one or more in each province in Canada.
The thirteen contests accommodate 5,170 birds. The smallest contests have
accommodation for twenty pens, while the Canadian Contest at Ottawa has eighty
pens. Ten birds constitute a pen. Two spare birds are also allowed in the pen to
be used in case of deaths.
Rules and regulations are drawn up each year. As the contests are operated
by the Federal Government all thirteen are operated under the same regulations so
that laying contests in Canada are standardized.
Entries are accepted up to August 15th of each year. After the entries are
closed the poultry farm of each entrant is visited by an inspector. The only birds
which are admitted to Laying Contests are those of breeds of recognized standing,
typical of the breed they represent, free from standard disqualification, free from
disease, and from closely inspected flocks. The birds must be well developed and
show outward signs of physical fitness.
There are inspectors stationed in different parts of Canada, each with a specified
territory. These inspectors are under the control of the Poultry Division of the
Experimental Farms' Branch and receive their instructions from the contest headquarters at Ottawa. If an entry is made from a breeder in one province to the contest in another province, the inspector in the province where the birds are owned
makes the necessary inspection. Entries going from one province to another are
arranged for through the central office at Ottawa.
All laying contests start November 1st and continue for 52 consecutive weeks.
When the birds arrive they are banded with official contest bands and all other
bands removed.
Eggs are marked by the attendant as taken from the trapnests and recorded
on a pen chart. The following morning they are recorded in the official contest
register by the contest clerk. Eggs which weigh less than 20 ounces to the dozen are
disallowed and marked up in red on the register. If a bird is a habitual producer
of undersized eggs she is disqualified and replaced. Birds laying eggs with shell
colour not characteristic of the breed are disqualified and replaced.
Eggs are scored on the following basis:—Eggs averaging 24 ounces per dozen
receive one point. One tenth point is deducted for each ounce that eggs average
less than 24 ounces, and one tenth point added for each ounce over 24 ounces up to
27 ounce eggs. Larger eggs are given the maximum score. Production reports
are issued weekly.
Since the egg laying contests started in Canada there has been a marked
increase in average egg production. In 1919-20, the average production from 1,610
contest birds was 122.5 eggs. Six years later, (1925-26) the number of birds had
increased to 4,220 and the average production had risen to 179.5 eggs, or an average
increase of 57 eggs in six years.
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REGISTRATION

All birds which qualify are registered by the Canadian National Poultry Record
Association. The members of this association are the breeders who have pens
entered in the egg laying contests, and when the entry is accepted and the fees paid,
the breeder automatically becomes a member. Registration certificates are issued
by the Canadian National Live Stock Records Office, Ottawa, which office issues
registration certificates for other classes of live stock, therefore no higher national
recognition can be given by the Canadian Government. To qualify for registration
a bird must lay at least 200 eggs in the contest year (52 weeks). These eggs must
average at least 24 ounces to the dozen except during the first four weeks. The
bird must also be free from standard disqualifications.
Those birds which are eligible for registration are marked with permanent tatoo
marks in the webs of the wings before leaving the contest in which they qualify.
These marks are made up of a series of letters known as breeders' marks, year letters
and numbers which designate the individual bird. There are no duplicate markings
so that each bird can be individually identified during the remainder of its life by
these permanent tatoo marks.
A registration certificate is issued for each bird which is registered. This
certificate bears the seal of the Department of Agriculture and all detail as to identification, production, age, breed, etc. Such information is of real value to the breeder,
and due to the fact that it is official and authentic, greatly enhances the value of the
bird which has been registered.
Registration work with poultry in Canada does not end w4th the marking and
recording of these individual high producing birds. The registration policy provides
for the inspection and breeding of these birds the following spring. An inspector
visits the poultry plant of the owner of the birds in the late winter or early spring
and checks up on these registered females. He.also approves of a male bird to mate
with these females providing a registered male is not available. Registered females
are trapnested and eggs recorded on suitable forms. Chicks are hatched in pedigree
trays and banded, first on the leg and later in the wings, and when sealed in the
wings at three weeks of age, the band becomes a permanent identification mark.
During the hatching and rearing season, the inspector can make unannounced
visits to any poultry farm working under this plan, should he wish to check up on the
work of the breeder.
In the autumn, before the contest starts, the inspector visits the breeders'
yards and goes over the pullets carefully. Only those which possess good constitution and are free from disqualifications are passed. They are then marked with steel
wing labels and are known as "second generation" birds. Cockerels from this
mating are disregarded on the ground that the mating may not have been satisfactory.
These "second generation" pullets may then be sent to an egg laying contest,
and, in order to secure registration, must qualify under the same regulations as their
dams qualified. When they have qualified and have been registered they are known
as "second generation registered females". It is from females of this kind and those
of subsequent generations, which have in turn qualified and have been registered,
that registered cockerels may be produced. The males used to mate with these
"second generation registered females" must pass a rigid inspection and whenever
possible males which have previously been tested, so far as the fecundity of their
daughters is concerned, are used in this important mating.
Just as soon as registered males are available they will be used in all registered
matings, but as the work of registration in poultry is entirely new, the door through
which registration may be secured must be left open on the male side in much the
same way as was practised in other classes of live stock.
The zenith of poultry registration work is the "Registered Male". He is the
son of at least two generations of registered females and of carefully selected males for
at least two generations. Cockerels eligible to be passed for registration are never
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inspected until they are six months old. At that age, physical fitness, breed character, and freedom from standard disqualifications can easily be discovered so that
nothing but the very choicest males ever qualify to be registered.
CONCLUSIONS

Egg laying contests as conducted in Canada have contributed very materially
to the advancement of the poultry industry during the seven years they have been in
operation. Firstly, they have assisted in promoting methods of advanced poultry
breeding and record keeping, the result being higher egg production; secondly, they
have advertised Canadian bred birds by regular reports which are recognized as
authentic and are issued by Government authorities; thirdly, they have almost
entirely eliminated false advertising, as records which are not official, carry little
weight at present; fourthly, they have set a new standard by which, not only
Canadian breeders and their birds may be measured, but, by which the poultry
breeding work of Canada can be compared with that of the rest of North America
and to a certain extent the whole of the world.
RECOMMENDATIONS

In view of the fact that we have here the most representative world gathering of
poultry authorities that has ever met, I feel that some recommendations which
would tend to standardize egg laying contests throughout the world should be made,
therefore, I make the following:—
1. That 48 weeks be considered as the duration of a laying contest year.
2. That the contest year be divided into four-weekly periods rather than into
monthly periods.
3. That a weight standard for eggs be adopted and eggs scored accordingly.
4. That no artificial lights be used.
5. That there be a heavy and a light class.
DISCUSSION
MAJOR C. H. EDEN, and MESSRS. T. BARRON, T. R. ROBINSON, R. GREEN,
D. DE POOL, C. H. FOULKES, C. S. SIBLEY and H. C. DEMME participated in the

P.
discussion on this paper, which brought out the following main points—
That two ounce eggs meet the demand of the consumer in Canada and that is
the standard aimed at in the contests.
That in the Canadian contests pens may be kept at full strength, there being
no limit to the number of substitutions due to deaths. Two spare birds come in at
the beginning of the contest and are replaced when necessary.
That in the event of substitution, the bird which is substituted carries on the
score of the original bird. This only applies to the contest and not to the registration
plan.
That credit in these contests is based on numbers and not on egg values.
That forty-eight weeks is suggested as the duration of contests in order to allow
ample time for changing pens, disinfecting, etc., between the close of one contest and
the opening of another.
That unannounced inspection visits are paid to the breeders' plants in order to
insure, as far as is possible to do so, that the registered cockerels really come from
the hens from which they are supposed to be derived. The chicks are marked with
special bands that have to be placed in the wing at three weeks of age.
That broodiness or non-broodiness do not count for or against the bird in this
registration scheme. A record is kept of the broody periods and this is furnished
to the breeder.
That the work is financed by the Federal Department of Agriculture.
That the Dominion Live Stock Pedigree Act covers this poultry registration
work, and any breeder found guilty of dishonest practices in connection with it is
debarred from registrations in connection with sheep, swine and cattle, and vice
versa.
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RESULTS OF THE LAYING CONTESTS AND
RECORD OF EGG PRODUCTION IN POLAND
PROFESSOR MAURICE TRYBULSKI,

Agricultural College

WARSAW, POLAND

(Read by Title)

T

HE subject of egg production records is so important that it merits primary
consideration. Consequently, a large number of careful breeders, realising
all the significance of this question, are endeavouring to find a satisfactory
solution. The problem of individual selection enters into it, when its purpose is to
seek the best productive stock among the various breeds, in order to cross blood
lines which will give productive progeny in succeeding generations. By this it is
known that egg production is an hereditary quality which is transmitted in a definite
way. It appears then that the principles of genetics are of decisive importance.
In practice it is consequently necessary to establish the pedigree of laying strains.
This can be done by banding pure-bred birds with bands which are recorded in the
register of the association responsible for keeping the pedigree books. This is
especially necessary inasmuch that in breeding it is sometimes indispensable to use
strange male birds whose pedigree should be fully proven. Recognising all the
importance of this subject, the Polish breeders, belonging to the Central Poultry
Breeding Commission, have adopted a uniform pedigree band and pedigree books,
of which the following is an extract:—
POLISH POULTRY "ZIELONONOZKI" (GREEN LEGGED).
Breeder's
Numerical name and
order
address

Dimension
of male
band

Male band
numbers
from
to

Dimension
of female
band

Female
band
numbers

Laying
contest
results

Egg Records
— Remarks
1926

1927

1928

This work has only been undertaken during the past few years. Previously,
there was no uniform band used in Poland, and any banding done was only sporadic
in character. This movement had a certain moral effect for the time being, as it
made breeders realise that much more attention should be given to poultry records
and pedigrees than had been given heretofore. A large number of breeders began
to record egg production by the use of trapnests, something which is most important in view of the difficulty of establishing a practical system upon ordinary
farms.
Admitting that the results of personally controlled egg production records are
not always authentic, and particularly when breeding is only carried on for the
purpose of selling high-priced stock, the question arises as to whether it is not indispensable to inaugurate some system of public control. This, however, cannot easily
be accomplished. The public egg laying contests, as now organised, are not yet in a
position to make provision for the larger number of breeders who ought to participate
in them. They are only competitive centers for breeding establishments, often
very rich, on whose own plants the control of egg production is inadequately organised, and which sometimes send to the contest only untested stock of uncertain
quality, which by no means represents the true quality of the flocks themselves.
Hence it is impossible to make definite deductions, either from the contest results or
the marked variations in the production of different hens in the same pen.
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Turning to the practical features of the few egg laying contests at present organised in Poland, we are compelled to admit that the poultry breed of the country,
(even though it has been culled very little with respect to egg production), when
properly fed, exhibits splendid laying qualities and gives great hopes for the future.
We have not yet sufficient data to state that this breed, when improved and crossed
as in the case of the Polish "Zulononozki" (Green legged), is superior to foreign
breeds for egg production, although the results obtained to date are in its favour.
At the laying contest organised last year at Chylicnki near Varsovie, in seven
months, that is from February 1st until August 31st, a pen of twelve "Zulononozki"
hens gave the following results:—
Hen No. 2
108 eggs of an average weight of 56.4 grammes
Hen No. 4
116 eggs of an average weight of 52.1 grammes
Hen No. 6
117 eggs of an average weight of 53.3 grammes
Hen No. 7
128 eggs of an average weight of 45.1 grammes
Hen No. 10
129 eggs of an average weight of 47.5 grammes
Hen No. 11
124 eggs of an average weight of 51.1 grammes
Hen No. 29
114 eggs of an average weight of 50.8 grammes
Hen No. 30
109 eggs of an average weight of 56.0 grammes
Hen No. 31
113 eggs of an average weight of 53.2 grammes
Hen No. 33
114 eggs of an average weight of 54.2 grammes
Hen No. 34
130 eggs of an average weight of 49.3 grammes
Hen No. 36
114 eggs of an average weight of 46.5 grammes
Average
118 eggs of an average weight of 51.3 grammes
For purposes of comparison, I am giving herewith the production for the same
period of an equal group of "Zulononozki" at the Pulaway Scientific Institute
(Control of Dr. H. Malarski).
Hen No. 22
139 eggs of an average weight of 52.5 grammes
Hen No. 23
S3 eggs of an average weight of 49 0 grammes
Hen No. 25
118 eggs of an average weight of 52.5 grammes
Hen No. 27
118 eggs of an average weight of 53.5 grammes
Hen No. 28
113 eggs of an average weight of 54.0 grammes
Hen No. 30
124 eggs of an average weight of 57.5 grammes
Hen No. 31
156 eggs of an average weight of 48.0 grammes
Hen No. 33
125 eggs of an average weight of 51.5 grammes
Hen No. 35
117 eggs of an average weight of 57.5 grammes
Hen No. 36
119 eggs of an average weight of 50.0 grammes
Hen No. 37
92 eggs of an average weight of 50.0 grammes
Hen No. 39
79 eggs of an average weight of 52.0 grammes
Average
115 eggs of an average weight of 51.5 grammes
As will be seen, there is practically no difference in the results, indicating that the
stock of this breed is becoming stabilised.
Any action taken to increase the number of eggs laid by our hens must be
paralleled by efforts to increase egg size also. When considering the export market
for eggs, we find ourselves faced with new difficulties w^hich accumulate in proportion
to the pressure exerted upon the producer by the exigencies of that market. The
following figures show the importance of Poland's export egg trade.
Poland exported:
in 1922
6,000 tons of eggs
in 1923
9,300 tons of eggs
in 1924
10,500 tons of eggs
in 1925
27,071 tons of eggs
in 1926
58,577 tons of eggs
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An increase in egg size would naturally have its effect upon the revenue resulting
from this trade.
Different districts in our country produce eggs of different sizes. I have noticed
that this phenomenon depends upon the fertility of the soil. In regions where the
soil is poor the hens generally lay smaller eggs than in districts possessing a rich soil.
This is a phenomenon which we ought to consider very seriously. I believe it is due
particularly to the fact that the hens raised in the districts where the land is rich
get better feed consisting largely of grains rich in gluten, while in the districts having
poorer land they are fed almost exclusively on potatoes. I am now making a study
of this phenomenon which has its effect upon our egg trade.
All tendencies to emphasise purely ornamental characteristics are a serious
obstacle to the development of utility, an obstacle which is difficult to overcome.
The standard of a breed plays such an important part in its successful breeding, that
most breeders sacrifice the utility qualities for the sake of the standard. It is true
that a real spirit of sacrifice is entailed in order to set aside aesthetic considerations
in poultry breeding, for nothing offends the eye or makes such a bad impression as a
motley looking flock of fowls. Nevertheless, while acknowledging the value of a
standard from the point of view of a fancier, I affirm that its use should be confined to
the breeding of fancy poultry. Utility poultry, which is such a valuable asset in
agriculture should be freed from the whims of fashion and should be simply a
manageable tool in the hands of men who undertake poultry breeding for purely
economic reasons.
Following out the above-mentioned principles, we should resist all fancy tendencies affecting utility poultry, and bend our efforts to increase egg production.
The motto of modern poultry breeders should be "More and larger eggs". America
adopted this slogan many years ago, but in Europe there is still a struggle between
utility and fancy.
The time will certainly arrive when the standard, in the true sense of the term,
will be a thing of the past. The type of utility poultry will be determined by selecting breeding stock purely from a utility standpoint, neglecting those principal
external characteristics for which we are now ready to cross swords. With reference
to our native fowls, the Polish "Zulononozki", they are not sufficiently beautiful for
us to fight for their standard. It was prepared simply for the purpose of making the
breed known to breeders who are accustomed to admire primarily external features of
poultry. As soon as the interest of breeders has been aroused, and they begin to
realise the practical value of the breed, all our efforts will be devoted to the development of its useful qualities. We trust that this work will have satisfactory results,
inasmuch as it will be based upon the principles of modern science.
From now on our slogan will be, ''Before all, produce eggs."

EGG-LAYING TESTS
ALEX. MCCALLUM, M.A., LL.B., Board of Agriculture for Scotland
YORK BUILDING, QUEEN ST., EDINBURGH, SCOTLAND

(Read by Title)
ORIGIN AND DEVELOPMENT

B

EFORE the foundation of the Utility Poultry Club in England in 1896,
little attention had been paid to the hen as a producer, the interest of the
breeder having been concentrated mainly upon the exhibition points of the
various breeds. In 1897, a competition open to pens of four pullets of any breed
was instituted on the poultry farm of Mr. Simon Hunter at Northallerton. The egg
yield of each pen was recorded as a total and birds dying during the competition were
replaceable without penalty. The period of the test was the four winter months.
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The most important advance in the progress of the tests occurred in 1902, when
the system of trapnesting was introduced. The first twelve months' competition
was held in 1907-8. The 1914-15 competition was notable because for the first time a
subdivision was made among the competing breeds of fowls. Hitherto the awards
had been made to pens of any pure breed and they had, with a few notable exceptions,
been won by White Leghorns and White Wyandottes. It was obviously most desirable to encourage the breeding of high laying strains in other breeds and accordingly,
in the competition referred to, awards were offered in different sections, White
Leghorns and White Wyandottes being given each a section to themselves, and the
other breeds competing separately. This still left it possible to offer a championship
award to the pen obtaining the highest marks, irrespective of breed.
Within recent years, the most interesting development in England has been the
multiplication of county competitions. These began writh the Wiltshire competition in 1920-21 and have gradually increased year by year, until for 1926-27 there are
sixteen county tests in progress.
Mention should also be made of the Irish trials, which were instituted in 1913,
and the Scottish tests begun in 1924.
OBJECTS

Especially in the county trials, but to some extent also in the national tests, the
emphasis in the aim or utility of these competitions may be said to have shifted
somewhat since they were first conceived. While they still have in view the authoritative discovery from actual performance of the best laying strains, they now make
account of other matters important in the management of a laying flock. In the
case of the English county trials, their primary object is said to be "to indicate the
value of selected birds as potential breeding stock for egg production;" while the
Canadian aim is said to be to stimulate interest in the breeding of birds for egg
production. But however expressed, the ultimate effect hoped for is a gradual rise
in the productivity of the general stock of the country.
The latest advance in this line of progress is to use the test for the registration of
birds of high yielding capacity, a procedure which promises to be of great advantage
to the general poultry-keeper.
TEST RECORDS AND THEIR USES

These reports, and still more the actual records of the trials, now provide data
of almost unlimited interest to the investigator. They would probably be all the
more valuable if some degree of uniformity were observed in the data that are
recorded and in the methods of recording them. Actual uniformity is too much to
expect, as there are several points upon which there is always likely to be much
division of opinion. Nevertheless, certain steps in that direction have been taken,
notably the issue by the Ministry of Agriculture and Fisheries of a set of regulations
recommended to be adopted by the various counties holding local competitions.
The bold step taken by the Canadian Government in instituting a uniform scheme
of contests—provincial and national—combined with a system of registration, is
a model of what may be done in the way of attaining the greatest possible uniformity
of procedure, and is bound to have a far-reaching effect on the standard of production
in the Dominion.
METHODS OF SCORING

The point on which there is at present most diversity of opinion and practice is
the method of scoring in deciding merit of performance. Variations in this respect
have been almost as numerous as the tests themselves but they may be grouped
under these heads—number of eggs laid, arbitrary grading, money value, total
weight. The actual amount of difference in merit of performance between birds
laying a number of small eggs and those producing consistently good-sized eggs
cannot be definitely stated, and consequently the modifications in scoring value must
needs be of an arbitrary character and can be only more or less approximately
accurate.
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More investigation of this troublesome problem is obviously necessary, and only
a full and careful statistical examination of test records will meet the case. It will
be generally agreed that extremes should be avoided. Neither abnormally small
nor abnormally large eggs are in general demand. What is wanted from the
industry is the largest possible production of medium sized eggs, consistent with the
maintenance of constitutional vigour and freedom from ovarian troubles in the
stock.
REPLACEMENT

Practice differs also among tests in the matter of replacement of competing
birds which die in the course of the competition. In some cases no substitution is
allowed; in others one, or it may be two, reserve bird or birds are admitted over the
pen number for the purpose of replacing in case of death or deaths occurring; in
some, e.g., the Canadian tests, the full pen number is permitted to be kept up
throughout the competition. The argument for allowing substitution is that a good
pen is unduly penalized by the loss of one or more of the team. Undoubtedly, hard
cases do occur, but hard cases do not make good law. Two of the qualities that
ought to be brought out by trials are the constitutional vigour and the good health
or freedom from disease of the stock, and deficiency in one or other of these respects
may be covered over by permitting substitution. Too much insistence cannot be
laid on this need for care by test authorities in safeguarding in every way possible
the health and stamina of breeding stocks, and the practice of the Canadian authorities of inspecting the stocks of entrants before acceptance of their entries is worthy
of imitation.
PEN NUMBERS

There is considerable variation in the number of birds in each competing pen.
It is obvious that as a trial between stocks, the bigger the number of birds whose
performance is recorded the more convincing will be the results. Any approcah
to uniformity in this respect can hardly be expected in all the different sorts of contests, but the lack of it is an undoubted complication when results come to be
compared.
DURATION OF TEST

In the matter of duration of the competition considerable variety exists, but
there is fairly general agreement that if conditions permit a full year is desirable.
The main difficulty in the way of this is lack of accommodation, for the houses and
runs are needed for the next year's birds before those in the previous year's test are
returned to the owners. Moreover, time for thorough cleaning and disinfection is
essential. Thus many tests now run for twelve periods of twenty-eight days, leaving
the remaining twenty-nine days for dispatching birds, overhauling plant, and
receiving the fresh birds. In this connection, it would be an interesting investigation
to work out in the case of competitions lasting for twelve calendar months, the differences between the results shown at the end of 48 weeks and those reached at the close
of the full period of 52 weeks.
OTHER CONDITIONS

Further complications are necessarily introduced through the varied local
conditions under which the various tests are conducted. Climatic conditions are
obviously outside control. There is the more reason, therefore, for keeping a careful
record of meteorological conditions in order that some relationship may be established
between weather conditions and productions, moulting, broodiness, and so forth.
Some approach to standardisation might be hoped for in such matters as housing,
space per bird, and range. At all events, full information on such points should be
given in reports, so that allowance may be made for variation in these conditions.
Full details also should be supplied regarding feeding, as detailed accounts of
rations and methods of feeding would afford valuable data to students of these
problems.
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Figures of costs would also be informative, for if published in full detail, examined with intelligence, and applied to other conditions with discretion, they should
be very helpful to the ordinary poultry-keeper. They would also be useful for
purposes of comparison as between tests.
FUTURE DEVELOPMENTS

In what they have already achieved for the poultry industry, egg-laying competitions have amply justified their institution. They have emphasised the importance of attention to strain in breeding for production; they have set up standards of
performance which have stimulated general production; and they have exerted a
direct influence on stock improvement by the distribution of birds of high-laying
capacity. They have in addition been a highly useful means of spreading knowledge
in housing, feeding and management, and have acted as demonstrations of the
importance of right methods in these matters. They have further accumulated a
great mass of data, which requires only skilled investigation to provide information
of the utmost value to the industry, and the main purpose of this paper is to put
forward a plea for work in this line to be undertaken by investigators equipped with
training in scientific method, in the manipulation of statistics, and in practical
poultry-keeping.
Our aim being the selection of foundation stock of high productive capacity, it is
obvious that a laying competition is but the first step in the progress. It must be
followed by proper mating if the results already attained are to be held or improved.
This necessitates the identification of well-pedigreed parents on both sides and involves the adoption of some such system as that of the Canadian National Poultry
Record Association. The Canadian authorities indeed are due a full meed of praise
for their initiative and foresight in launching their schemes of Record of Performance
and Registration, which are bound to have widespread influence on the quality of
the poultry population of the Dominion.
The breeder who wants to maintain the quality of his stock can never fold his
hands and think his task is done. Year after year, the same care must be exercised
in the selection of his breeding stock, and thus the laying test will continue to provide
a helpful guide, a useful stimulus, and an informative standard of comparison.
The main plea of this paper is for study of the numerous problems of breeding
for production, using the starting point of investigation of the data set forth in
existing records of laying competitions.

A NEW METHOD OF RECORDING EGGS IN THE
EGG-LAYING CONTESTS BY THE
"QUOTIENT SYSTEM"
ENRIQUE P. DE VILLAAMIL, Secretary of the Poultry Department of the General

Breeders1 Association for Spain
MADRID, SPAIN
INFORMATION GIVEN BY THE

GENERAL

BREEDERS'

ASSOCIATION FOR

SPAIN

URING a National Egg-laying Contest which was held at Madrid, the
Secretary of the Poultry Department of our General Breeders' Association,
Engineer Enrique Perez de Villaamil, devoted his attention to the system
usually adopted in recording points for the eggs laid in most of the contests. He
noticed certain defects which could be easily corrected.
jr
In Europe, it is generally admitted that to merit one point, the Standard weight
of an egg must be 55 grams, two hundredths being added or deducted for each gram,
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when the egg is above or below this standard weight. This results in the omission
of the small fractions of weight, of which the total, at the end of the contest, causes a
marked difference between the actual weight of all the eggs laid by the same hen and
the weight represented by the total of the points recorded.
To illustrate this, M. de Villaamil gave as an example hen No. 199, of the
Madrid Contest in 1923-1924. This hen laid 212 eggs, of which the actual weight
was 13 kilogs, 140 grams. On the other hand, M. de Villaamil added up the points
for the 212 eggs as recorded by the two-hundredths system, and this gave him a
total of 241.89.
Now, according to this system of recording points, the weight of the 212 eggs
should be 13 kgs. 303.95 (241.89 x 55 = 13.303.95). A difference of 163.95 grams is
thus found, which represents more than two eggs of 75 grams each, or more than
three small eggs of 54 grams each.
In view of these facts, M. de Villaamil conceived the idea of verifying the
difference that would be found, if instead of applying the two hundred ths system,
the points were recorded according to the quotient of the actual weight of the egg
divided by the unit, that is to say, by the standard weight.
Following this method he calculated the points for each of the 212 eggs, and by
adding these, he obtained a total of 239.06.
Then, working out the total weight by the formula (239.06 x 55), he obtained
13 kgs. 148 grams 30, representing only a small difference of 8 grams 30 centigrams
when compared with the actual weight of the 212 eggs, which, as we have stated,
was 13 kilogs 140 grams.
This recording of points by the quotient system giving more approximate accuracy than the two hundred ths system, he decided to propose that the General Association should adopt this method, i.e., that of recording the points for each egg according to the quotient obtained by the division of its weight by 55, this being the
standard weight or unit of weight.
To simplify the operations, he then prepared the "Table of Quotients" from 40
grams to 80 grams, which are the usual limits in the weights of small and large eggs.
VILLAAMIL TABLE OF QUOTIENTS
(Quotients in equal figures, that is adding a hundredth when
the third decimal figure is over 5 thousandths.)
TENTHS

UNITS
0

1

2

3

4

5

6

7

8

9

4

0.73

0.75

0.76

0.78

0.8Q

0.82

0.84

0.85

0.87

0.89

5

0.91

0.93

0.95

0.96

0.98

1

1.02

1.04

1.05

1.07

6

1.09

1.11

1.13

1.15

1.16

1.18

1.20

1.22

1.24

1.25

7

1.27

1.29

1.31

1.33

1.35

1.36

1.38

1.40

1.42

1.44

It can easily be seen that the quotient, that is to say the score which should be
given to the egg according to its actual weight, is found at the meeting point of the
horizontal column of the tenths and the vertical column of the units. It must be
noticed, however, that this table has been established by amplifying the hundredth
figures, i.e. increasing or reducing them when the third decimal figure is over or
under five thousandths. If, for instance, an egg weighs 76 grams, the quotient of
the division of 76 by 55 is 1.381; in this case the thousandth figure is not taken into
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account and 1.38 is recorded. If the egg weighs 78 grams, the quotient is 1.417 and
the number of points is then rated at 1.42. More accuracy is always obtained by
this method than by the two hundredths system.
There is, therefore, reason to think that the quotient system is more accurate
and more commendable than the two hundredths system, without, however, getting
too far away from the usual basis adopted in most of the European contests.
Amongst other advantages, the quotient system allows the three following
operations:—
If we designate by "A" the actual weight of an egg or the total weight of a
number of eggs, by "B" the standard weight or unit of weight, and by "C" the
number of points given to each eggt then:
1.—Knowing the number of points given to an egg, or to a number of eggs, and
the unit of weight, the actual weight can be found by the formula B x C = A.
2.—Knowing the weight of an egg, or the total weight of a number of eggs, and
the number of points given, if the standard weight, or unit of weight, is not
known, this can be found by the formula A-v-C = B.
3.—Knowing the weight of an egg, or the total weight of a number of eggs, as
well as the unit of weight, the number of points given could be found, or
verified, by the formula, A-r-B = C.
This is a concise summary of the recording system which is being followed in Spain.

THE SIGNIFICANCE OF JUDGING POULTRY
FOR PRODUCTION
E. RICE, B.S.,AGR., Professor of Poultry Husbandry, Cornell University,
ITHACA,. N.Y., U.S.A.
HERE are two ways of determining a bird's egg production value: (1) by
trapnests record, (2) by physical examination. The first is more accurate, the
second more economical. Each possesses sufficient merit to justify its continued use. Each is better adapted to certain specific purposes than the other.
The trapnest record is essential for daily all-year records, for scientific research,
and for progeny testing and line breeding. Physical examination on the other
hand is sufficiently accurate to enable a skillful judge to eliminate the undesirable
birds on the basis of egg or meat production, or vitality values, and to select the
most productive from the less productive with sufficient accuracy to meet most
practical commercial and flock breeding requirements.
The discoveries in recent years of the physical characters by which the production values of birds may be judged form one of the most important and far-reaching
contributions to the development of modern poultry husbandry. The results of the
application of the principles of modern production methods are positively revolutionary. It throws open the gateway that has barred the progress of breed improvement since the evolution of the domestic fowl as an economic food producing unit
began.
Because of its economical application, the judging of birds for production is
accomplishing what the trapnest alone could never do. Moreover, a knowledge of
the physical characters of birds is absolutely essential to the successful use of the
trapnest. As between the two methods of determining a bird's production value,
trapnesting and judging by physical examination, one is precisely as important as
the other, since each needs to supplement the other in order to carry out the most
efficient system of poultry breeding and management. This is because proper
selection by physical examination will vastly reduce the number of birds to be trapped, and thus makes possible the discarding of birds, which though qualifying
according to trapnest records, are nevertheless undesirable to retain for breeders.
Let us clearly understand that the final test of a desirable breeding bird is what the
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bird is, and not merely how many eggs or what kind of eggs she lays or her mother or
her father's mother laid. So, too, the correct judging of males for production is the
safety screen for preventing certain disaster which would result if males were to be
used strictly on account of the pedigree records of their dams and sires' dams.
Although production judging is not and never can be an exact science, it is a well
established art of wide application. The judging of birds for production has come to
stay. It has proven itself.
There are six main objectives to be observed in judging and breeding poultry.
These the poultry judge must keep constantly in mind if he is to award the prizes
in accordance with the money value of the birds:
1.

DURABILITY OR LONGEVITY.

This is a fundamental necessity. With it birds are more easily reared.
Lower mortality and depreciation. An inheritable factor. It is based upon
constitutional vigour. It is poultry life insurance.
2.

ECONOMY OF OPERATION.

The bird must be large enough for the job but not too large. An
efficient transformer of feed into eggs, flesh and feathers. The largest cost is
for maintenance. A question of size and quality combined.
3.

HIGH QUALITY OF PRODUCT.

Eggs, flesh or feathers.
mines the profit.

Quality rather than quantity frequently deter-

4.

LARGE QUANTITY OF EGGS OR FLESH, OR BOTH.

5.

ATTRACTIVENESS.

Prolific, quick growth. After quality comes volume. Both are essential.
Good to look upon in form, colour, carriage. The most productive may
also be the most beautiful. There is nothing inconsistent between beauty
and productive merit except the element of time and expense involved in
selecting birds combining both values in the same individuals. Where beauty
and utility ideals clash, then beauty must yield temporarily to usefulness and
profitableness. The latter foot the bills.
6.

ABILITY TO REPRODUCE ACCURATELY.

Must reproduce its kind freely and true to quality (prepotency). This
is the final test of judging and breeding efficiency. It can be estimated but
not accurately measured in judging.
There are at least nine important principles to be observed in judging and
developing an ideal bird.
1.
W E MUST WORK WITH NATURE AND NOT AGAINST NATURE, that is, perfect the natural rather than develop the artificial by selection and breeding.
The act of production and repeated reproduction, and selection according to
evidences of actual production fixes the productive type. Nature makes her
own standard according to the great law of adaptation.
2.

W E MUST REDUCE THE JUDGING PROBLEM TO LOWEST TERMS BY EMPHASIZING ONLY THE MORE IMPORTANT ESSENTIALS.
The fewer characters one

has to observe in selection, the more attention can be devoted to the more
important fundamental values. This is why the refinements must follow
rather than precede fundamentals.
3.

W E SHOULD JUDGE BIRDS ON THE BASIS OF BEST BREEDERS, i.e., the

best getters of good producers, not merely best producers or best lookers.
What birds are capable of producing after laying twelve months is the best
single measure of a bird's breeding value.
4.

BREEDING RATHER THAN JUDGING MUST BE RELIED UPON TO PERPETUATE HIGH EGG PRODUCTION AND TO TEST THE ACCURACY OF OUR JUDGING.

What a bird does rather than how it looks is the best final test of value. Expert judging for production is merely man's best guess in attempting to interpret in the individual its production value in lieu of the actual laying record.

WORLD'S

POULTRY

CONGRESS

85

THREE PRIMARY GENERIC FACTORS ARE ESSENTIAL AND MUST BE
CONSIDERED IN JUDGING AN IDEAL BREEDER.

(1)
(2)
(3)

Physical efficiency supporting production.
Marked inheritance of reproductive powers.
Correct external breed characteristics.

THE JUDGING OF BIRDS, LIKE
LIMITATIONS.

THE BREEDING OF THEM, HAS ITS

Judging compares results of breeding as revealed by the birds. Breedingunites and compares the results of selection as shown in the progeny. Therefore, a successful judge must base his decisions upon a wise understanding of
the philosophy of breeding, and the successful breeder on the other hand must
be a good judge of birds. Judging, therefore, is both a science and an art.
COMPOSITE JUDGMENT ESSENTIAL.

We must conclude then that the best judge of poultry for production
values is the one who gives proper consideration and weighted value to all
of the characteristics of the birds that he is judging. It is easy for any judge
unintentionally to make the mistake of placing major consideration upon
moulting, pigmentation, body type, head characteristics, or any one or a
combination of these or other characters, and let that one character dominate
his judgment. What we must do and can do only after many years of
experience, is to be able to correctly interpret all values in birds as we see
them. It is the well balanced composite judgment of all the characters of a
bird which will enable a judge to estimate most accurately its laying or meat
value from the breeding standpoint.
A SIMILAR CONDITION OF PRODUCTION IS ESSENTIAL FOR ACCURATE JUDGING
OF BIRDS.

In order to judge the production value of birds correctly, we must appreciate the full significance and importance of having them in a similar laying
condition when comparing them. Failure to do this accounts for much of
the error and disagreement in interpreting the data secured in studying the
physical characters of birds as indicating their production. The first step
to be taken in judging birds is to determine whether a bird is (a) laying or
(b) not laying, or (c) just ceasing to lay, or (d) just coming into production,
since the changes which take place in the same bird under these varying conditions are so great that one would scarcely recognize the birds which are in a
similar condition and make proper allowance for the others. When a bird is in
laying condition her physical characters indicating production are spelled in
capital letters and when she is out of production they are spelled in very
small letters.
CHARACTERS REVEAL FUNCTIONS.

There is an important relationship between different characters or letters
of the judging alphabet. If we are to be accurate judges we must know the
meaning back of each of the characteristics which we use. In other words we
must be able to connect up the relationship between the characters and their
functions- A character is a recognizable attribute of a bird; a function is the
particular role which a character performs in the life of the bird. For example
size, shape and colour of plumage and the way it grows and is shed is a
character; the way it is influenced by or influences production is its function.
Functions which are only partly, if at all, recognizable by physical
characters and which must, therefore, be determined by: 1. Trapnesting,
2. Pedigree hatching, 3. Progeny testing, are: 1. Egg quality, 2. Daily distribution of egg production, 3. Prepotency for high or low egg production.
The first and most important single character in judging is the head.
It is the bird's periscope—the lighthouse. It is the central power house.
It is the dynamo that drives all the machinery of the body. It reflects the
condition and value of all other sections of the body. It is the centre of the
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nervous system. It is the bird's radio station. It is both a sending and a
receiving set. We see it first because it shows most in hens as in humans.
Perhaps the next character in importance is the reproductive system
itself, the inherited tendency of the ovary to develop, which in turn depends
upon the nervous system for proper functioning.
The reproductive system must be properly supported by the circulatory
system, the heart to drive the blood to the outermost part of the body and
then back through the lungs to be purified. The heart girth, therefore,
measures the size of the heart and lungs and indicates how the blood circulates, carrying nourishment which the digestive system has elaborated. The
digestive system requires a large strong gizzard, and must be active in order
that the bird may properly support the inherited reproductive tendencies.
Moulting and pigmentation are reliable characters which reflect condition and performance.
The above will serve to illustrate briefly some of the lines of reasoning which
a production judge will follow when undertaking to analyse his problem of determining the production value of birds.
In lieu of a detailed statement here describing each of the characters and
functions which should be considered in production judging, which manifestly is
made impossible on account of the time limit for this discussion, the following outline
is submitted as a brief analysis of the most important factors and functions in
production judging.
RELATION OF FORM AND FUNCTION AS SHOWN BY
PHYSICAL CHARACTERS
1. CONSTITUTIONAL VIGOUR

Size and texture of comb.
Plumage, Body type.
3. SEX DOMINANCE
Body type.
Head
Comb.
Plumage.

DIGESTIVE EFFICIENCY
Thickness and texture of skin.
Size of scales on shanks.
Size, texture and colour of comb.
Bright expression of eye.

7. ACTIONS
Gallantry.
Friendliness.
Courage.
A. Tone (effeminate or masculine).
B. Expression \ Singing.
/Crowing.
J

)

2. NERVOUS ENERGY AND
INTELLIGENCE

Motive power.
Expressive eye.
4. BODY T Y P E AND CAPACITY
Width, Back and Keel.
Length, Back and Keel.
Depth, Back to Keel.

6. PHYSICAL CONDITION
(Handling Quality)
Lateral processes, Fleshing of keel.
Size and pliability of abdomen.
Size, shape, and colour of shanks.

8. REPRODUCTIVE EFFICIENCY
Size, shape and colour of vent.
Size, coulour, texture and temperature
of comb.
Early rising and late roosting.
Gallantry, Mating frequency.
Singing, Cackling (female) and Crowing
(male).
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The production judge should adopt as his motto:
To make the useful more beautiful and the beautiful more useful is the highest
ideal of the breeder.
To properly combine into one harmonious whole the most useful with the most
beautiful, without sacrificing the ideals of either calls for the soundest science and
the finest art of breeding.
Its accomplishment, therefore, is the ultimate measure of man's mastery of the
forces of nature as applied to the improvement of living things.
It is visible evidence of combining science, art, and religion, man working with
his creator in advancing creation for the good of mankind.
DISCUSSION
MESSRS. C. E. FICKE, R. T. PARKHURST, J. E. BRIDGE and W. H. CADMAN

participated in the discussion on this paper, which brought out the following main
points:—
That the head is the best character by which to judge the physical condition
of the bird, the eye being the most significant of all the factors as indicating intelligence.
That as egg production increases there is a tendency for the size of the egg to
decrease. As birds inherit a greater and greater tendency to lay heavily they also
inherit a tendency to begin to lay prematurely, which limits the size of the mould in
which the egg is cast. The size of the chicken, male or female, is in exact mathematical proportion to the size of the egg out of which it is hatched.
That Leghorns should weigh a minimum of four pounds by the end of the pullet
year, produce a 24 ounce-to-the-dozen egg by the middle of the laying year and
lay at least 200 eggs during the first year.
That it is always advisable to breed to the highest ideals. It is just as easy
to-day for the 300 egg hen to lay 300 eggs of 24 or 25 ounces per dozen, provided
she has the constitutional vigour to make this possible, as it was ten years ago for the
200 egg hen to produce that number of eggs then.
That any bird laying over 200 eggs should have at least two months for complete
relaxation in order that she may reproduce her kind in vitality and productivity.
That the function of egg production is the greatest of the maternal functions.
Consequently, the hen having the tendency to lay the most eggs has also the tendency to produce the most fertile eggs and the strongest and most virile chicks.
That high producing hens are all, irrespective of breed, similar in body type.

SOME PHASES OF REPRODUCTION IN
DOMESTIC FOWL
H. D. GOODALE, A.B.,

A.M.,

PH.D.

MOUNT HOPE FARM, WILLIAMSTOWN, MASS.,

U.S.A.

NE phase of the reproductive ability of our domestic fowl forms the basis of a
large industry. In the United States there are about four hundred and
fifty million chickens, in round numbers four chickens per person or perhaps
seven billion chickens in the world. For all practical purposes, the hen may be
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considered a machine for manufacturing eggs, and if all the egg machines in the
world can be made efficient, less machines will be needed to supply demand.
As the hen is an extremely complicated machine, about which our knowledge is
very deficient, I wish to make a plea for a much greater amount of research of the
type that will increase our knowledge of this machine as a machine. Later on, I
wish to illustrate my point with one or two examples of the work that Mount Hope
Farm is doing along this line. In urging that greater attention be given to this type
of research, there is no thought that it should interfere in any way with applied
research, but rather that the value of research for the sake of increasing our knowledge of the hen, as a hen, should be recognized and given a much larger place in the
research programs of our agricultural institutions; more work of the type that is
being carried out by Drs. F. E. A. Crew, and R. A. Punnet in England, by Dr.
M. M. Zawadowsky in Russia and others.
It is true that many of the results of such work do not tend themselves directly
to exploitation by teachers either of students or of the interested public, but they
form necessary steps in a series of events which ultimately lead to applications which
are of immense importance to the poultry industry. Indeed practical poultrykeeping has already benefited from research for knowledge's sake. Time does not
permit of detailed citations, but control of bacillary white diarrhoea and ability to
rear chicks indoors would be impossible without this sort of research.
How much do we really know about the physiology and genetics of reproduction
in our domestic fowl ? Well, we know some facts and we have some theories. We
have made a start at any rate. But suppose we enquire as to the best method
available to-day of breeding for increased egg production. Will we find a better
method recommended than progeny testing ? And what is the progeny test ? It is
the good old reliable method of cut and try, nothing more, a method to be recommended for daily use only when no better is available. The fact that the progeny
test is the best method available to-day in breeding for increased egg yield reveals
to us that we have a great deal to learn about breeding. How then can better
methods be developed until more knowledge is forthcoming and how can more
knowledge be had unless search is made for it ?
A moment's digression may be permitted here to consider costs. The poultry
industry in the United States is said to be a billion dollar industry. Suppose that the
sum of $200,000.Op, that is, two ten thousandths of a billion dollars, were invested
annually in studying the physiology and genetics of the fowl from the standpoint
suggested, is it too much to devote to the acquirement of that knowledge which
eventually will promote the efficiency of the entire industry ?
Having learned that the cost of such research will by no stretch of the imagination be a burden on the industry, we may return to our consideration of the genetics
of reproduction. Research has reached a point in which several Mendelian theories
of the inheritance of fecundity have been proposed but none of which have been
subjected to rigid breeding tests. They need to be placed on the same basis of experimental fact as the inheritance of physical features. We know that the barring of
Plymouth Rocks is a sex-linked character resting on a single gene. We know that
the blue of the Andalusian is a heterozygote of black and a certain kind of white.
The inheritance of pea comb, rose comb, single comb, and walnut comb, rest on a
solid basis of experimentation. They can be handled with all the precision that
practical breeding operations require. The lack of similar precise knowledge makes
it impossible to develop a sound practical program in breeding for fecundity. But
once the mode of inheritance of fecundity has been determined as precisely as has the
mode of inheritance of physical characters, then a race of high yielding hens can be
bred with the same precision with which we now build a ship or an automobile.
There are many problems on which we need the exact facts, so many indeed
that it will require more time than I have at my disposal to review them all. Hence,
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I can take time to call attention to only a few of those problems which are of the
greatest importance and on which there is urgent need of more exact information.
Several workers in the field of the genetics of egg production have recognized
that egg production is a complex character, and that each of its elements must be
studied as an entity. Several theories of the mode of the inheritancy of the characters have been developed, but they are supported only by the ratios in which the
several classes of offspring occur among matings that are to a certain degree made at
random. These theories need to be verified by matings of adequate numbers of the
offspring, and by matings designed to determine the validity of other theories which
are also applicable to the ratios obtained from the more or less random matings
hitherto employed- This verification needs further to be accompanied by studies in
the inheritance of each factor with environmental conditions under complete control.
One method of attack on some of the problems mentioned is through in-breeding,
for by taking advantage of the automatic homozygosis which results under continued
in-breeding, pure lines may be established which will enable theories to be tested.
This line of attack is one that Mount Hope Farm began several years ago. The plan
of the experiment proper has been to mate brother and sister, and repeat the process
in each generation, keeping careful records on as many important points such as date
of hatch, daily egg yield, body weight and so on as possible.
The limits of time will prevent my presenting more than a brief outline of the
results, the details of which demonstrate that it is possible to make repeated matings
of brother to sister, and perhaps continue them indefinitely. We will take time for
two cross sections of our work in in-breeding. On the accompanying chart, Table I,
is a vertical or chronological section of the work. This chart gives a history, beginning in 1921 with the parents of the first brother and sister mating of one line of
descent. The column headed "generation" states the number of successive generations of brother to sister matings. Thus it appears that the first brother to sister
mating was made in 1922. In the column headed "dam" is given the particular
female that was the mother of the next family of sisters. The column headed
"number of daughters", lists the number of daughters of the dam noted in the
adjacent column which were placed in the laying house. In the column following,
are stated the averages for these daughters for the characters or conditions entered
at the top of each column. To show the individual character of each dam, her
record in each respect is shown in italics immediately above that of her daughters.
The dam's records are of course included in the averages next above, that is, her
record and those of her sisters.
As we glance over the several columns, beginning with the first family, the one
that was itself not in-bred, we see that the number of daughters has fluctuated from
year to year, that the average date of hatch has remained nearly constant, the
weight of the chicks at thirty days first increased then declined. The average age
at which the first egg was laid remained constant for four generations, but has increased in the last two. The body weight at first egg has remained nearly constant.
Winter egg production has shown a tendency to decline, as has annual production.
In the next chart, Table II, is shown a cross section of the entire line for the
fourth and fifth generations. The row across the top of the chart lists the band
numbers of the dams that had two or more daughters. The dams are either full
sisters, or cousins, the several groups of sisters being separated by the vertical lines.
The cousinship, however, is of such a nature that when the pedigrees are followed back
they are found to concentrate in a single pair of birds, namely C586 and her brother,
as shown in Table I.
At the right of the table is a column giving the average for the entire group and
another giving the best individual for the year.
Glancing across the table, we see that in the fourth generation the number of
daughters varied from 3 to 16, the average hatching date varied from April 16 to
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May 10. The smallest family averaged 109.5 grams at 30 days, the largest family
averaged 165 grams at 30 days. The earliest maturing family averaged 180 days at
maturity, the latest 234 days. The body weight varied from 2.83 pounds at first egg
to 3.29 pounds. The average winter production varied from 14 eggs to 62 eggs. The
averages for the entire group were as follows: Weight at 30 days, 135 grams;
laying age, 203 days; body weight, 3.02 pounds; winter production, 43 eggs; annual
production 127 eggs.
It also seemed a matter of some interest to indicate the best record made for
each character in each of these two generations. Thus we see that the largest
individual of the fourth generation weighs 195 grams at 30 days of age; the earliest
laying individual began laying at 149 days of age; the heaviest bird weighed 3.75
pounds at first egg; the best winter record was 71 eggs and the best annual record
was 200 eggs.
In the fifth generation, the best individual weighed 175 grams at 30 days;
earliest date of first egg was 151 days; heaviest body weight, 3.75 and best winter
egg production, 95. The annual records are of course not yet available.
The benefits that may be expected to be derived from this work may be stated
in summary form in this way:
1. The probability that with increased experience continued brother to sister
matings in poultry can be maintained indefinitely.
2. The establishment of genetically pure lines of poultry which will be of great
value as tools in:—
(a) analyzing the genetics of egg production;
(b) providing stock of uniform genetic quality for physiological and allied
experiments;
(c) providing stock of standard genetic constitution against which any other
stock may be tested;
(d) providing stocks which when crossed should result in progeny of uniform
productivity.
It has taken so much time to discuss some of the possibilities of genetic analysis
of'egg breeding from the standpoint of pure science, that very little time can be given
to the physiological side of the question. Here are a host of things to be learned but
I will mention just three or four every day occurrences in egg production, the answers
to which cannot be given but which would be very useful if we had them. What
makes the pullet start production at the age at which she actually starts ? Breeding ?
But aside from her genetic constitution, is there not some mechanism at work, which,
if we understood it, would give us control over maturity ? It is not a matter of body
size, at least not entirely, for some hens reach full size to all outward appearances, but
do not begin laying till long after others. Is there some gland, perhaps the pituitary,
as suggested by recent work on mice, that controls this feature, just as the thyroid
determines when a tadpole shall metamorphose into a frog ? Can we put our finger
on some biochemical substance by which egg production can be made to start at will ?
Why does one hen lay 25 eggs per month and another only 15 ? Can we find out just
what there is in the organization of one breed of hens that makes them broody while
another breed shows no sign whatsoever of this phase of the reproductive cycle ?
In closing let me urge upon those engaged in teaching, the necessity of making
clear to that portion of the public which is interested in the poultry industry, the
ultimate practicability of the type of investigation which I have advocated. The
public is quick to understand the value of applied research because it receives its
benefits at first hand, but the benefit that results from intermediate steps, steps that
often are intelligible only to the specialist, require much explanation.
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TABLE I.
DATA ON FEMALE OFFSPRING OF ONE LINE OF DESCENT IN
CONTINUED BROTHER TO SISTER MATTNGS

The records are the average for the daughter of the dam listed at the left whose
records (in italics) are also included. The number of the generation refers to the
relationship of the parents. The line starts with A534, not a sister of her mate.
Her daughter, C586, was mated to a brother. D 103 was a daughter of C586 and
was mated to a brother, thus making a brother sister mating out of a brother sister
mating. This process has been repeated five times.
Year Generation

Dam

1921

A 5 34

No. of
daughters

Hatching
date

Weight at
30 days
(ounces)

Age at
first egg
(days)

May 19

1922

6

C586

19

D103

1923

1924

24

E731

1925

9

F1007

1926

16

G1165

11

Body
Weight
(pounds)

Winter
production

Annual
production

59

152

178

April 22

4.2

164

3.00

95

191

April 13

7.0

155

3.00

122

234

April 12

6.4

172

3.12

61

142

April 12

7.6

160

3.60

103

201

April 26

7.3

168

3.08

53

146

May

9

7.2

167

3.00

76

202

May

2

5.6

157

2.94

55

107

May 28

4.8

180

2.75

63

183

April 30

4.4

195

2.83

41

127

April 29

3.0

218

3.00

49

106 {died)

April 29

5.2

217

3.08

31

TABLE II.
DATA ON THE OFFSPRING OF THE FOURTH AND FIFTH CONSECUTIVE
MATINGS OF BROTHER TO SISTER

In this table is given the average by families for the fourth and fifth generations
of the descendants of A534 (Table I.), when there were at least two daughters from
each dam. Double vertical lines separate groups of sister dams. Thus dams
F1007, F551, F850, F671 are full sisters. In the fifth generation G1165, G1191,
G1243 and G1166 are daughters of F1007, G1218, G1231, daughters of F551; and
G1047, G1103, daughters of F667. It should be explained that circumstances in
the spring and summer of 1926 made it impracticable to carry every family through
a full year of trapnesting. To the same circumstances is due the less number of
1926 daughters.
Dam
Daughters
Hatching date.
Weight at 30 days
(grams)
Age at first egg (days). .

F 1007 F551 F 850 F671

F669 F929

F667 F926

F664

16

8

3

5

3

10

8

6

4

5

April
30

May
10

April
24

May
9

Mav
3"

April
17

April
8

April
16

May
4

April
29

137.7

120.8 135.2

124.1 109.5 134.2 117.5

143.7 120.4

165.2 141.7

195

206

201

217

227

216

180

204

234

Body weight (pounds) .. 2.83

2.98

2.96

2.87

3.08

3.28

3.09

3.09

3.25

43

50

62

38

Winter production
Annual production

Best
F666 Average Individual

41

127.3 136.5 125.0

23

15

28

—

—

—

138.0 —

April
27
195

201

202.9

149

3.29

3.02

3.75

14

35

43.4

71

32.0

—

126.9

200
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FIFTH GENERATION *1926
Dam

G1165 G1191 G1243 G1166 G1218 G1231 G1047 G1103

Daughters

2

11

11

April
27

217

205

205

200

197

229

181

197

Body weight (pounds) .. 3.08

3.00

2.79

2.75

3.00

2.63

3.13

3.00

293

3.75

32

42

72

27

43

29

342

95

Weight at 30 days
(grams)
Age at first egg (days). .

2

Best
Individual

April
27

Hatching Date

9

Average

3

3

3

May May April May April May
8
17
13
15
14
5
148.6 150.7 146.2 117.0 133.0 118.7 158.3 133.3

Winter production

31

35

Annual production

In

the

April
30
144.1
206.5

175
151

m ak i ng

*As of March 1, 1927.

DISCUSSION
MESSRS. F. HARVEY, T. R. ROBINSON, H. G. MURPHY, N. F. WATERS,
H. EMBLETON, W. LANDAUER, C. S. SIBLEY, C. W. UPP, E. W. ORCHARD,
Y. B. HUTT, L. C. BEALL and W. A. WATSON participated in the discussion on this

paper, which brought out the following main points:—
That the power of resistance to disease is practically the same in the fifth
generation as in the first.
That there is no distinct classification of daughters from brother to sister
matings into high, medium and low layers.
That the high hatching quality of eggs may be due to the operation of several
factors working together. In in-bred lines the necessary factors are not all retained
and consequently there is a decline in fertility and hatchability.
That at Rhode Island a strain of Brahmas has been found that is quite sterile.
When crossed with Leghorns, however, 90 per cent hatchability has been obtained.
That in some strains, close in-breeding has resulted in a decline in the size of eggs
while in others it has not done so.
That some strains show high fertility and low hatchability and in others the
reverse condition exists.
That in breeding for the next generation, birds are selected from all the daughters
from a given mating.
That it has not been noticed that larger eggs are less fertile than the smaller ones.

THE INHERITANCE OF PERSISTENCY AND ITS
RELATION TO FECUNDITY
F. A. HAYS, B.S., M.A., PH.D., Research Professor in Poultry Investigation,
Agricultural College
AMHERST, MASS., U.S.A.
NNUAL persistency of laying during the pullet year is terminated by the
onset of complete molt. The exceptional bird may lay a considerable number
L of eggs while molting, but such individuals occur so infrequently in the
Massachusetts Agricultural Experiment Station flock of Rhode Island Reds that
their number is insignificant. Persistency during the pullet year, as reported in
these studies, is measured by the number of days from first egg in the fall to the
onset of complete molt the following summer or fall. Since all records are computed
on a 365-day basis, 365 is the maximum persistency used in the correlation studies
and all shorter persistency intervals are measured to the beginning of complete molt.

A

CHARACTER OF BIRDS USED

Correlation studies reported herein include pullet-year records on all Rhode
Island Red females hatched from 1916 to 1924 and retained for experimental purposes.
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The flock each year is made up of all daughters of hens whose progeny are retained.
The greater percentage of the birds belong to the fecundity experiment, but there is a
limited number bred each year for non-broodiness, some for intense broodiness,
some for hatchability, some for color, and a few in-breds that are included. The
inheritance studies are based on the flock hatched in 1925 as well as on the earlier
flocks.
_
T
INHERITANCE OF PERSISTENCY

Goodale and Sanborn (1922) and Hurst (1925) suggest that persistency is
inherited. The last named worker stated that complete early molt (low persistency)
depends in inheritance upon a dominant Mendelian gene.
Hays and Sanborn (1926) have arbitrarily grouped Rhode Island Reds as slow in
persistency when they lay for less than 315 days before molting in the pullet year,
and as high in persistency if they lay for 315 days or more. Working on this basis
this paper is an attempt to discover, first the mode of inheritance of persistency, and
second, to point out a few important relations between persistency and fecundity.
MODE OF INHERITANCE OF PERSISTENCY

The direct correlation between genetic early maturity (Hays, 1924) and genetic
high persistency (Hays and Sanborn, 1926) from 1916 to 1924 is—.6816—.0077.
Theoretically, the correlation
should be —.8571 if all birds were of the phenotypes
carrying factors E or E1 and if factor E1 is also responsible for high persistency
(315 days or more of laying before the molt). The relatively low persistency among
the early maturing birds in the flocks previous to 1920 indicates that a large percentage
of these birds are early maturing because of sex-linked factor E. This factor E
evidently bears no relation to persistency. For the above reason, the degree of
correlation between early maturity and high persistency from 1916 to 1924, amounts
to but —.6816—.0077, while the degree of correlation between these two genetic
characteristics should be •—.8571 if all early maturing phenotypes were present in the
proportions calculated for F2 hybrids, between early and late-maturing stocks. If
cross-over values are calculated on the 172 early-maturing birds hatched in 1925
that are studied later, the following values appear:
Early with high
Early with low
persistency
persistency
Obtained
76.74 '
23.26
Expected
85.71
14.29
Per cent cross-over
8.97
between gene E1 and gene P for persistency.
In order to discover if the dominant autosomal factor E1 is the factor responsible
for high persistency as well as being one of the factors responsible for early sexual
maturity, it is necessary to consider actual relationship between sexual maturity
and persistency. Special studies on these relationships have been made in the 1916
and the 1925 flocks.
Previous studies (Hays, 1924,) have shown that early maturing hens may be of
the following genotypes: EoE^ 1 , EoE^ 1 , Eoe^1, eoE ! E\ and eoE^1. A di-hybrid
ratio in F2 would give 14.29 per cent of the1 early-maturing birds carrying factor E
alone, and 85.71 per cent carrying factor E alone or in combination with factor E.
In the 13 families hatched in 1916 that are studied, there are 50 early-maturing
daughters, and only 42 per cent of thesecombine early maturity with high persistency.
Of the 23 families hatched in 1925 and tabulated, there are 172 early-maturing
daughters, and 76.74 per cent appear to carry factor E1 because they combine early
maturity and high persistency. Since much care was taken from the mating season
of 1916 up to the present time to use early-maturing females almost exclusively1 for
breeding purposes, and since males were largely untested for factors E and E , it
seems probable that a goodly proportion of the early-maturing hens first available
carried gene E alone. This supposition is rather strongly supported by the fact that
the mean flock persistency in 1916 was 247.53 days, while the mean persistency for

94

WORLD'S

POULTRY

CONGRESS

the 1924 flock was 320.47 days. Clearly we are not dealing with true di-hybrids.
Were it possible to accurately separate E birds from those carrying E1 or E1 with E,
this question could be definitely answered.
If high persistency
is due to the presence of factor E1 or to a dinstinct factor P
1
closely linked with E , genetically late-maturing birds could but infrequently exhibit
high persistency. A study of the flocks of 1916 and 1925 will furnish information
on this point. In the 13 families hatched in 1916 and used in this study, there are
56 late-maturing birds. Only one of these individuals, No. 9062, is a persistent layer.
Her age at first egg was 220 days and she may have been genetically early maturing
(Hays, Sanborn and James, 1924) as she was hatched in the last hatch (May 14).
Thus 55 out of 56 cases suggest complete linkage between genes E and P. In the
23 families hatched in 1925, 23 apparently genetically late-maturing birds appear.
Nine birds of1 the 23 are persistent layers and evidently represent cross-overs between
the genes E and P. The numbers considered are insufficient, however, for accurately calculating cross-over values.
Summarizing the findings on the question of the inheritance of high persistency,
the following information may be noted:
1. That early sexual maturity is intimately linked with high persistency.
2. That persistency is not linked with both genetic factors for early maturity.
3. That there is no evidence of sex-linkage for high persistency and therefore
high persistency is independent of factor E.
4. That high persistency is inherited on a dominant single-factor basis.
5. That genetically late-maturing birds rarely carry high persistency.
REPRESENTATIVE FAMILIES

Considering three representative families hatched in 1916, the following facts
will be observed:
Sire 5584 on Dam 6067 gave 11 daughters all late-maturing and low in persistency.
Sire 6781 on Dam 3482 gave 8 daughters, half of which were early-maturing
because they received gene E from their
sire. These daughters were all low in persistency because they lacked gene E l .
Sire 4882 on Dam 2532 gave 17 daughters, half of which were early-maturing
because of gene E and all low in persistency because they lacked gene E1.
A study of two of the larger families hatched in 1925 reveals the following:
Sire C4998 on Dam C6404 gave 14 daughters all early-maturing because of either
factor E or El. The sire evidently had the formula EEE^ 1 and the dam EoElel.
From this mating, one-fourth of the daughters should carry E alone and be low in
persistency. Below is the classification for persistency:
Actual
12 High "
2 Low
Expected
10.5 "
3.5 "
Sire E356 on Dam El262 gave 17 early-maturing daughters and 2 late-maturing.
Eight of these were high in persistency and one low in persistency.
The following general conclusion may be drawn from these studies, namely, that
high persistency is inherited on a single factor
basis, and that the factor responsible,
P, is closely linked with autosomal gene E1, previously described as a dominant gene
for early sexual maturity.
RELATION OF PERSISTENCY TO FECUNDITY

High persistency appears to be a desirable trait to breed for from several standpoints. From the standpoint of fecundity, the relation of persistency and winter
and annual egg record requires consideration.
In a population of 2151 birds, the correlation between production from first
pullet egg to March first and annual persistency for the pullet year is —.4551—.0115.
This is an appreciable and significant correlation.
For an almost identical population to that just considered, the correlation between pullet-year egg record and persistency is—.7082—.0072. The above coefficient
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reveals an intimate correlation between annual egg yield and annual persistency or
the length of the laying year. These data furnish definite evidence to commend the
practice of emphasizing late molting in breeding for high fecundity. On the average
any increase in persistency within the limits of the pullet laying year is advantageous.
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DISCUSSION
MESSRS. W. R. GRAHAM, D. H. REID and J. E. RICE took part in the discussion
on this paper, the principal points brought out being:—
That heavy layingduring the autumn of the pulletyear does not reduce hatch ability.
That the heavy layers were continuously high laying, the breeding pullets not
having any pause greater than four days in succession.
That environmental factors have a decided influence upon production, and in
the experimental work in question the environmental conditions have been kept as
invariable as possible—birds being hatched on the same date each year, kept in the
same house and the same method of feeding being adopted from year to year.
GOODALE,

AN IMPROVED METHOD OF TESTING THE
QUALITY OF A BREEDER'S ENTIRE FLOCK
A. L. HAGERDOORN, P H . D .
SOESTERBERG, HOLLAND

AYING tests were originally organized to decide the relative merits of various
breeds of poultry, but soon became competitive tests between different
-~J breeders. As the breeder sends a group of pullets w4iich have not yet started
to lay, it was thought that this small number of birds would give a fair idea of the
quality of the entire flock.
As a geneticist, I have been interested in these competitions since the New
Zealand Department of Agriculture conceived of the plan, and I have studied their
development with great interest.
During recent years, two factors have tended to make the laying ability of
a selected group of seven birds an unreliable standard by which to judge the general
value of a breeder's stock.
In the first place, many poultry breeders have begun to follow the advice of
geneticists and have substituted rational breeding methods for the old method of
mass selection. They have started to judge breeding stock according to genotype
instead of phenotype, that is to say according to the laying ability of the daughters.
I have been teaching this system of selection, known in some countries as the progeny test, for over a dozen years. A breeder who selects his birds according to this
method can make a very good forecast of the laying capacity of a group of selected
pullets.
In the second place j many breeders keep a small group of high producing hens
quite separate from their general stock for the purpose of breeding birds to win
laying competitions. Some breeders and experiment stations regularly offer to sell
pullets bred especially to compete in these tests.

I
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As soon as the buying public begins to suspect that the products they buy
(hatching eggs, day-old chicks, etc.) are inferior to the groups of selected pullets
entered in the laying contests, there comes a desire to devise some other way of
testing the value of the birds kept by breeders for the production of eggs and chicks.
In Holland, where laying contests have been held according to a uniform scheme,
this dissatisfaction arose shortly after my return to that country, when the A.N.P.V.
(The General Dutch Poultry Breeders' Association) had been newly founded. This
society, whose aim is to promote honest dealing in the poultry industry, was at that
time conducting an ordinary laying competition among its members at Nymegen.
As the result of discussions at the National Poultry Conference at the Hague
in January, 1925, and of many articles in the poultry papers, the A.N.P.V. undertook
to change its laying contest into what is called the "Legeontrole" (laying control).
The principle of this new system was the wish to force the breeders to send, not a
selected group of pullets of doubtful origin, but a real sample of all the pullets on
their establishment.
For this reason the participants received a supply of numbered legbands, which
had to be sealed on the legs of all the 1925 pullets retained for breeding purposes.
From the numbers sent to each breeder, the secretary chose seven at random and the
pullets bearing these numbers had to be entered in the test.
Twenty breeders participated in this first test with twenty-eight groups of
pullets. An unforeseen difficulty presented itself at the very outset as some of the
pullets drawn at random, from amongst all the pullets on hand, were actually so
young that the breeder would certainly not have sent them to any laying competition.
However, the actual results of this first test have been very satisfactory.
While this first control test was under way, the society named a committee of
eight, consisting of two officials, five breeders and one geneticist, to study the problems of control in poultry breeding. Among other things, it has been our task to
study the method of "laying control" in use by the A.N.P.V., and to propose, if
necessary, a new, improved system.
The laying results obtained at Nymegen were to be kept secret until the end of
the test. In order to facilitate the task of the committee, however, an exception
was made for one of the members, the author, who was permitted to look over the
results obtained during winter and spring, and to correspond with the participants
in order to compare these results with those obtained at the laying competitions. It
was found that the term "pullets retained for breeding purposes" was too lax and
could be interpreted differently by different breeders.
The fact that the results of this first test have been so very satisfactory proves
that the quality of the flocks kept by the participating breeders is very good. The
average number of eggs laid by the Leghorns was 198.7 eggs per bird for eleven and
one-half months, one pen averaging 251 per pullet.
As the result of the work of the committee, the rules of the new laying control
now under way (1916-1917) were slightly modified. In the first place, all pullets on
hand in September had to be banded, and secondly, the breeders obtained the right
to protestwhenapulletwaschosen which happened to be considerably over or underage.
Meanwhile, the committee unanimously adopted a system of controlling the
real value of the products of breeding establishments which had been proposed by
the author in articles in the poultry papers, and further elaborated by him in a
report to the committee. This method, which is simplicity itself, consists of collecting a sample of fifty hatching eggs taken at random from among the eggs laid during
theinspector'svisit, and of testing thelayingability of the pullets hatched from those eggs.
This system has several advantages over that of choosing pullets.
1. We get a sample, not of the pullets which are going to furnish the product
the breeder sells, but of this product itself.
2. As the eggs are taken by the mspector from the trapnests which have
previously been emptied, substitution is impossible.
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3. The pullets entering the laying test, being hatched at the central establishment, are of the right age.
The new system works as follows:
An inspector visits the farm and has all the nests emptied of eggs. He next
waits until fifty good eggs are laid, admitting no one to the house. If there are
several laying houses he seals the doors in such a way that nobody can enter. These
eggs are then sealed in a container and the owner must see to it that they are brought
to the testing station.
The eggs of each specific breed are hatched simultaneously, so that the pullets
will be ready to lay on the first of November.
The chicks are marked, and after a few days are raised together.
Seven pullets are tested from each lot. As this test is meant to give an impression of the quality of the sample, it is quite unnecessary to use trapnests.
As I think this simple method of testing flocks can advantageously be used to
replace much more elaborate systems, in concluding I will deal with a few objections
which have been offered to it.
The objection has been made that a sample of seven hens chosen at random by
any method is too small to represent large flocks, and it has been proposed to test a
given percentage of the hens of each establishment. This objection is mathematically unsound. If a sample of seven hens is large enough to test a flock of one
hundred, it will be large enough to test one of one thousand. Of course, a sample oi
seventy hens in either case would be better than a sample of seven and this is the
very reason why we should take samples of equal size. We must see to it that the
small breeder is represented by as good a sample as the large establishment.
Another objection has been that chance plays too great a part in any method of
random sampling. It was thought that one could be either very lucky or unlucky,
and have respectively his seven best or his seven worst hens chosen. We calculated
the chance of drawing the seven best (or any given seven hens) out of one hundred.
This chance is.
7
. 6 . 5 . 4 . 3 . 2 .
1
100 . 99 . 98 . 97 . 96 . 95 . 94
or approximately one in 16,000,000,000.
Somebody objected to my proposition to abolish the trapnests. It was thought
that it would be worthwhile to know whether the hens of one establishment presented great differences between themselves, or whether they laid an equal number ot
eggs, because in the latter case this proved purity.
In the first place, it must be recognized that great homogeneity is found both in
pure families as well as in hybrid lots. The hybrids of the first generation, especially,
can be extremely alike in all respects amongst themselves.
There is one further drawback to the use of trapnests, namely, the possibility
that a breeder who happens to have one exceptionally good hen in the test will be
able to use this bird in his advertising, even if the average laying capacity of the
group which represents his flock might be low.
In my opinion, this method of sampling the flocks of a poultry breeder by
entering a small group of hens raised from a sample of eggs laid by his birds is not
only simpler than the usual system of laying contests, but could safely be used as a
cheap and effective substitute for very elaborate methods of controlling and testing
production in the establishments of the breeders.
DISCUSSION
MESSRS. D. E. WARNER, J R . , J. S. CARVER, C. W. UPP, T. R. ROBINSON,
H. COCKELL, S. P. KAFAFIAN, J. C. MEISEL, C. W. KNOX, E. H. ORCHARD,
W. BURTON, H. M. LACKIE, W. H. RICE, C. L. SIBLEY, D. H. HORTON, F. HARVEY,
W. N. PATON, H. N. STEUP, and N. D. FRY took part in the discussion on this paper,

the principal points brought out being:—
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That the contestant may be present when the pullets are selected, but he cannot
select them himself.
That the pedigree of these birds cannot be kept.
That the eggs are selected indiscriminately from all the birds on the farm, the
same number always being taken (50) irrespective of the number of birds.
That no individual records are published and no eggs are counted under 26
ounces to the dozen. No attention is paid to egg colour.
That after the hens are tested they may be bought back by the breeder (he
having the first choice) or sold in the open market. The price is graduated according
to production.
That the breeder may enter as many pens as he has breeds.
That all the birds from which hatching eggs are to be sold must be mated by the
breeder before the eggs are selected by the inspector.
That breeders entered in this contest must keep books and have signed certificates for all hatching eggs sold.

THE DEVELOPMENTAL CAPON
AND POULARDE
F. A. E. CREW, M.D., D.Sc, PH.D., Animal Breeding Research Department,
University of Edinburgh
EDINBURGH,
;

1.

SCOTLAND

INTRODUCTION

A MONG the sexually abnormal fowls examined by the present writer during
/ \
the last five years have been eleven birds which together form a distinct class
JL X in that instead of developing into normal cocks or hens with appropriate male
or female plumage and head furnishings as they approached maturity, these birds
assumed and retained throughout their lives the characters and behaviour of the
fowl completely gonadectomised before puberty. There was never any reason for
assuming that the physiological inactivity or actual absence of the gonads was other
than the result of some developmental disharmony, for no sign or history of disease
was ever presented. A knowledge of the adult characterisation of the fowl experimentally gonadectomised when a few days old permitted me to recognise that in this
group of sexually abnormal birds there were genetic males and females in which the
gonadic tissues had been absent or functionally insufficient throughout their lives.
In one respect only did these birds (with one exception) differ from the
experimental capon and poularde; their combs were not bloodless and scaly but
bright and healthy looking though very diminutive. After having been kept under
observation for two years or more, the birds were killed and examined. In all
there was either complete suppression or else very considerable reduction of gonadic
lssue

*
2. PREVIOUS OBSERVATIONS
The following cases of gonadic suppression and reduction in birds have been
recorded: one duck, Netta rufina, with imperfect male characters and no gonads
(Poll, 1909); four pheasant hybrids, Phasianus torquatus X P. colchicus?, (Smith and
Haig Thomas, 1913); pigeons and ringdoves, purebred and hybrid, sixteen with no
gonads, fifteen in which one gonad was abnormally absent, and seventeen in which
various degrees of reduction in the size of the gonads were exhibited (Riddle, 1925).
Gonadic suppression and reduction are commonly associated with hybridity
(Smith and Haig Thomas' and Riddle's cases). This is particularly well seen among
the Lepidoptera. Harrison (1920) found, for example, that all the female offspring
of an Oporabia dilutata <? 0. automnata 9 mating lacked gonads. Goldschmidt
(1916) commonly encountered gonadic reduction in the offspring of European x
Japanese crosses of Lymantria. It is also associated with gynandromorphism, as is
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seen in the cases of Drosophila (Morgan and Bridges, 1919); of Amorpha (Cockayne,
1916); and of Anergates (Adler, 1908).
Of these authors, Riddle alone makes a serious attempt to define the cause of this
absence and reduction of gonadic tissue. He argues that all his cases are amenable to
the same explanation, being but grades of one and the same process, that the condition is of developmental origin, and that its explanation can only be found in an
appeal to the facts of embryology and developmental physiology. He has shown
experimentally that a temporary (12-24 hours) functional disturbance (alteredoxygen pressure or altered temperature) during the earlier and critical stages of
development can lead to the complete or almost complete suppression of gonadic
development, and that definite changes in the form of the gonad as well as in that of
other organs as described by Child, Stockard and Bellamy, may result from such
changes in metabolic rate. Taking full advantage of the observations of Firket
(1914) and of Swift, (1914, 1915) who had shown that the primordial germ cells of the
chick arise in a crescent shaped area anterior to the head process and migrate,
between the 20-25 somite stages, to collect in the splanchnic mesoderm and blood
vessels in or near the region of the right and left germinal ridges; that two to five;
times as many of these cells congregate in the left germinal ridge as in the right, and
that associated with this difference in number of primordial germ cells is the fact that
the left gonad of the embryonic chick is larger than the right, Riddle puts forward
the following explanation of gonadic suppression and reduction. The size of the
gonad bears a definite relation to the number of primordial germ cells that congregated at the site of the gonad. When none of these cells reach the site, no gonad
will develop (save perhaps later from a proliferation of the peritoneal epithelium.)
Riddle also makes the following observations. It is quite possible for an
oviduct to attain a considerable degree of development wholly apart from the
presence of ovarian tissue. Since many of his cases exhibited behaviour characteristic of the male, he argues that the expression of maleness does not rest upon the
internal secretion of the testis but that the gonad is merely the amplifier of a
characterisation and not its creator.
3.

DESCRIPTION OF CASES

Among the cases (described fully in a recent paper by Greenwood and Crew),
there were the following classes:—
A. Complete absence of gonadic tissue (1 White Leghorn).
B. One testis of small size present:
1. On the right (1 white Leghorn).
2. On the left
(1 white Leghorn).
C. One ovary of small size present on the left (1 White Leghorn, 1 Campine).
D. Two testes of small size present.
1. With no other obvious developmental abnormality, (3 White Leghorns).
2. With associated somatic or developmental defects (2 Rhode Island Reds
and 1 Buff Orpington cross-bred).
4.

DISCUSSION

From the study of these cases the following observations were made.
(1) The amount of testicular tissue present in different cases ranged from none to
1.16 gms. In the case of females the maximum amount of ovarian tissue was
5.37 gms.
(2) When present, the gonadic tissue invariably occupied a normal gonadic site.
(3) The small testes in some cases were of irregular shape with an uneven surface.
(4) Gametogenesis was imperfect, incomplete,either throughout the entire gonad,
or else throughout its great part. In all cases save two in which testicular tissue was
present, some phase or other of spermotagenesis was encountered. Spermatogonia
were plentifully present. In one case only, however, were tubules at all comparable
with those of a normal testis of a mature male found, and in this case these tubules
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were restricted to a small area of the testis. In all cases in which spermatogenic
activity was revealed, the majority of the germinal cells entering the meiotic phase
had failed to complete their differentiation and were found laying, degenerate, in the
lumena of the tubules. In cases in which the isolated tubules in which spermatogenesis proceeded to its conclusion were peripherally situated, small elevated areas
were found on the surface of the testis, giving to the gonad an irregular and uneven
outline. In the case of the ovarian tissue of the developmental poulard, it would
seem that oogenesis remains incomplete, since no fully formed yolks were present.
Cessation of oogenesis apparently occurs at or about the early meiotic prophase, as is
the case in the spermatogenesis of the developmental capon.
(5) In the presence of gonadic tissue the plumage of the birds was as that of the
gonadectomised fowl. The comb and wattles of the bird in which such gonadic
tissue was present even in the smallest amount, 0.016 gm., differed from those of the
completely agonadic bird in that they were vascular and non-scaly though similarly
small.
(6) During the lifetime of these individuals it was possible, save in the case of the
birds with additional somatic abnormality, to distinguish on inspection males from
females, the latter being smaller and slighter in build. Examination of their skeletons, though confirming this impression of sex dimorphism, could not give significant data because of the fact that the number of the individuals, particularly of the
females, was far too small. The agonadic bird was regarded as a genetic male for the
reason that in size and in bone length it resembled the birds with testis far more than
the individuals with ovary.
(7) Spurs were present in both sexes and were well grown.
(8) In several of the White Leghorn capons, reputedly purebred, there were feathers
in the middle bar of the wing which were deeply tinged with red gold pigment in their
distal halves. Such pigmented feathers have not been encountered by us in the
purebred normal Leghorn, though they are common in cross-breds.
Riddle's suggested interpretation of his own cases can accommodate certain of
these facts. It is perfectly reasonable in the present state of our knowledge to
assume that the migrating primordial germ cells can stimulate the epithelium of the
germinal ridge and of this region alone to appropriate response towards gonad formation, and that the degree of the stimulus is reflected in the size of the resulting gonad.
But failure in gonadic function may be due to other causes than to failure on the
part of the primordial germ cells to reach the germinal ridge or to failure on the part
of the epithelium of this region to respond. It is possible that the gonad is normal in
its intimate structure and powers of potential differentiation and that the failure in
gonad differentiation is due to the fact that the gonad, during critical stages of its
development, finds itself in an internal environment, the body of the bird, which is
physiologically imperfect. It may be that the fault lies with some member of the
endocrine chain, or with some genetic or developmental derangement in general
metabolism. The fact that in Riddle's cases as well as in the present series there
were individuals which exhibited other developmental errors in addition to those
a.fleeting the sex equipment, is possibly not without significance. It is of interest
to note, moreover, that the incompleteness of gametogenesis encountered in these
cases also characterised the sterile pheasanthy brids described by Smith and Haig
Thomas. In the case of these, there exists the possibility that infecundity is due to
chromosome incompatibility whereas in the case of the developmental capon there is
reason to assume that such is a factor in the causation of infecundity. However, it
may well be that thorough investigation of the one may lead to an understanding of
the other. It is proposed to use a further series of developmental capons for such an
investigation. It is reasonable to argue that if the fault lies with the gonad and not
with the soma, then implantation of such gonadic tissue into a normal body will not
be followed by the completion of spermatogenesis in that gonad, whereas if the
fault lies not with the gonad but with the soma, then implantation of normal testis
from functional eccks into the developmental capon will give results different from
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those which are known to follow testis transplantation from one normal bird to
another, and transplantation of the imperfect gonad of the developmental capon into
a normal male will result in complete spermatogenesis in the implant. Further, if
the fault lies with the soma, it may be possible so to manipulate the general metabolism of the developmental capon by means of endocrine therapy or through administration of mineral salts to create an internal environment in which the gonadic
tissue could flourish and complete its function.
No explanation of the regionalisation of spermatogenesis within the testis can be
attempted until a complete study of spermatogenesis in the fowl has been made.
Even though Pezard's law of "all-or-none" may hold in the case of normal fowls,
and of this there is some doubt, it is certainly the case that in these abnormal fowls
there is no clear line of demarcation between some minimum amount of testicular
tissue associated with the full development of head furnishings and a subminimal
amount with undeveloped comb. In several of these developmental capons there is
far more, by weight, testicular tissue than the amount regarded by Pezard as the
effective minimum. If Pezard's law holds, then it cannot be the amount of testicular
tissue that is the important factor in comb growth, but the degree of functional
activity of that amount as estimated, possibly in terms of completion of spermatogenesis. There would seem to be a connection between the vascularity or nonvascularity of the head furnishings and the presence or absence of cell division in the
gonad. This suggestion finds support in cases of abdominal tumour with destruction of the gonad in the fowl.
It is unprofitable to discuss the question of the presence of spurs in these sexually
abnormal birds, for as yet nothing is really known concerning the genetics and
physiology of spur development.
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DESCRIPTION OF FIGURES

FIG.
FIG.
FIG.
FIG.
FIG.

1.
2.
3.
4.
5.

White Leghorn, no gonadic tissue present.
White Leghorn, one testis of small size and imperfect present.
White Leghorn, two testes of small size and imperfect present.
Campine, small inactive ovary present.
Buff Orpington cross-bred, associated somatic abnormalities also present
as in Fig. 6.
FIG. 6. Rhode Island Red, two testes of small size and imperfect present.
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THE APPLICATION OF GENETIC PRINCIPLES
TO A FARM FLOCK BREEDING PROGRAM
J.

HOLMES MARTIN,

B.S., M.S., University of Kentucky,

LEXINGTON, KY., U.S.A.

G

ENETIC research with poultry naturally falls into two classes or groups
namely, those analyses which involve inheritance of characters of form and
of function. The more apparent features of form were the first attack, for
example, the early work of Bateson (1902) with the inheritance of comb form, and
the work of Davenport (1906) with the inheritance of feather structure, feather color,
feathered shanks and other external characters. Pearl (1909) then paved the way
for investigation into the problems of heredity involving egg production and other
functional characters. His great foresight and pioneer work in this field opened the
door of a new era to geneticists and poultrymen, who since that time, have given the
problem much study and attention. Outstanding among those who have attacked
the problem of a genetic analysis of egg production, are Goodale (1918), Hurst (1921),
Hays (1924) and Lippincott (1920).
While the geneticist has necessarily made slow progress in the analyses of the
genetic factors affecting egg production, the breeder has made rapid strides in breeding
for high fecundity, which is evidenced by the phenomenal records of hens produced
in Canada, Australia, England and United States. Successful breeders who have
produced 300 egg hens have followed no stereotyped rule of thumb or genetic
formula. Nevertheless, consciously or unconsciously, they have made use of the
fundamental principles underlying the science of genetics. It is accepted as an
axiom that breeding is based on heredity. Consequently, our ever increasing knowledge of the laws governing heredity should be of untold value to the breeder and
poultryman. The question is, do the breeders, poultrymen and farmers use to the
fullest extent the knowledge of the underlying principles governing heredity in
poultry ? If they do not, how have such phemonenal egg records been obtained ?
Is it our obligation to interpret and apply these laws as well as search for them ?
It is apparent that the production of a 300 egg hen or 200 egg hen is not a mere
happenstance, but the result of a well planned breeding program involving selection
for the factors which are known to affect egg production. These factors are first,
early maturity; second, low winter pause; third, non-broodiness; fourth, high winter
rate; fifth, persistency and sixth, the foundation stone of all breeding success, vigor
or stamina. To be sure, the breeder may not have known that early maturity was due
to two dominant genes (Hays, 1923) one of which is sex-linked.
Nevertheless, he
found by progeny testing and other observations that this early maturity factor was
impressed by breeders upon their offspring. In the same way, by reading and study,
trial and error and progeny testing, the foremost breeders have struck upon these
laws of heredity and have utilized them in moulding a strain to produce phenomenal
layers.
On the other hand, while the geneticist has labored to discover the fundamental
laws underlying heredity in poultry, and the breeder has practised his skill in producing phemonenal layers, flock production (the permanent basis of a sound poultry
industry) has lagged far behind. Farm flocks and commercial poultry flocks which
average over 150 eggs per hen are the exception,' rather than the rule. It seems safe
to assert that the farmer and commercial poultryman are virtually unaware of the
present status of the knowledge of inheritance of egg production, and very little has
been offered them in the way of a definite breeding plan to increase flock average.
As feeding, housing, brooding and other practices become more and more standardized, it is increasingly important that a definite practice or plan for breeding be
offered.
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It is not essential that all points of contention among geneticists in regard to the
inheritance of factors affecting fecundity be thrashed out before a definite program
be formulated. There is at present such a fund of knowledge in comparison to the
meager information available 15 years ago, that it seems only logical to utilize these
discoveries and formulate them into definite recommendations.
Each state and province seems to have very definite notions and recommendations in regard to the feeding, housing and care of poultry. However, when it comes
to the matter of breeding, no such well-formulated ideas exist. Whereas climatic
conditions greatly influence housing conditions, and the availability of the various
grains the recommendations in regard to rations, there are no such geographical
factors which influence breeding problems. Irrespective of the climate, breed, or
management conditions, the principles of breeding for egg production remain the
same. Indeed, this is made apparent by the fact that the outstanding breeders of
the various continents have used similar methods in producing their phenomenal
layers. Could not a uniform plan or system of breeding to be applied to the farm
flock or commercial flock be worked out so as to embrace the combined knowledge of
all students of heredity in poultry ? Such a plan could then be made available to the
farmers and poultrymen of the several countries thru the poultry press, extension
workers and other similar channels. Judging from opinions expressed by many of
the leading poultry extension workers in the several states, the author has been lead
to believe that there is a tremendous need for some such a definite set of breeding
recommendations. Yet he does not feel that it falls in his province to prepare such
recommendations, nor does he feel that he is qualified for such a task. Nevertheless,
the following recommendations are set forth merely to serve as a basis for building
such a program.
As Crew (1925) has said, 'The great service to the breeder that the science of
genetics offers to-day is that it provides an interpretation of his methods and of his
results, enabling him to discard all unessential steps in his practices, and to proceed
confidently and more directly to his goal; to plan the steps of a breeding operation
with certainty and with precision." Altho the discoveries in genetic research
which have application to poultry have been available to the average breeder,
nevertheless, the science has contributed very little which has been made of concrete
value to the farmer or commercial poultryman. General observation would lead one
to believe that there are very few farmers who have, as Crew suggests, discarded all
unessential steps in their practices. Extension projects with feeding, housing and
the like, lead one to believe that the farmer and commercial poultryman are very
anxious to receive definite recommendations which are specific. For example, they
are much more interested in receiving a specific formula for a ration, than they are in
the principles underlying phases of nutrition which enable the worker to arrive at the
formula. Those extension programs which have been clean cut and well formulated have been the most successful. For example, the "clean chick campaign" in
Connecticut has been an outstanding success and in this campaign a certain definite
set of rules have been laid down. It then seems logical to conclude that if the discoveries relative to the inheritance of the factors affecting fecundity are to be put into
practice, it falls to the lot of the scientists interested in poultry and genetics to
formulate a definite, practical farm flock breeding program. Crew further states
that, "It cannot be held to-day that to be a successful breeder of pedigreed stock a
man must have a thorough knowledge of the science of genetics. It can be maintained, however, that the science of genetics has much to offer to the breeder, and
that if opportunities are given to the geneticist, much will be added to the knowledge
available for application to breeding practices." It seems that the opportunities are
certainly given to the geneticist to have his ideas relative to breeding put into
practice, but it does remain for him to formulate them in simpler terms if the farmer
and poultryman are to utilize them.
Some of the more important steps which sould be followed in planning a breeding
program for the farm flock are as follows: First, hatch only from yearlings or older
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birds to insure longevity; second, house the pullets (or band them) in the fall on the
basis of their physical maturity and early laying to insure selection for early maturity
factors; third, mark and later eliminate all pullets which for any reason take a protracted rest during the fall and winter months and thus eliminate winter pause;
fourth, eliminate all broody individuals; fifth, select for persistency or late laying
among hens, as well as pullets; sixth, use only cockerels known to be out of heavy
layers (such as certified or pedigreed birds) to mate with the breeding hens; seventh,
keep within the strain unless the results indicate that some other strain would be a
decided improvement; eighth, select for the breeding pen birds which are true in type
and color to the breed and are also outstanding layers. It should be noted that none
of these steps requires the use of the trap-nest or pedigree work. Undoubtedly there
are other steps which should be added and perhaps some of these steps might be
curtailed or eliminated. Nevertheless this plan is offered merely as a basis upon
which to build a constructive breeding program for the farm poultry flock.
DISCUSSION
DR. H. D. GOODALE, and MESSRS. H. COCKELL, J. E. RICE, V. S. ASMUNDSON
W. C. MONAHAN participated in the discussion on this paper, which brought out

and
the following main points:—
That the farmer who breeds for production should not specialize in breeding too
extensively. It will pay him better to purchase stock from a specialty breeder each
year to keep up his strain, taking care, however, to keep within one strain.
That both the specialty breeder and the commercial poultry farmer have their
part to play in the development of the poultry industry, and the work of one should
supplement that of the other.
That a simple system of breeding improvement to be carried out on the farm will
provide an intellectual incentive for the boys and girls. On the other hand, it may
be a sounder policy economically to have specialists devoting their time to scientific
breeding, while others go in for commercial production. These latter can find an
intellectual incentive in the field of nutrition, disease control and the successful
operation of a commercial poultry flock.

ON THE SEX-LINKED INHERITANCE OF TAILFEATHERING IN CHICKS AND THEIR
SEX-IDENTIFICATION
YOSHIO

KINUGAWA,

Assistant Professor, Agricultural Department,
Tokyo Imperial University
TOKYO,

JAPAN

Read by Title
INTRODUCTORY

(a)

NOTE

The hint that led to this discovery.
HIS discovery is the result of the series of experiments, which in the beginning,
were conducted owing to a suggestion from Mr. S. Iigima, then a student of the
Agricultural Teachers' Seminary which is a part of our University. His father
being an experienced farmer in the province of Ibaragi, used to raise chickens for
egg-production as a side line. He was so convinced of the advantages of first crosses,
that his breeding stock consisted of White Leghorns and Barred Plymouth Rocks.
While he was engaged in the work of breeding, he happened to notice that the rate of
tail-feathering in baby chicks varied according to their sex. Perhaps his discovery
may be attributed to the common desire on the part of practical poultry raisers to
identify the sex of baby chicks as early as possible.

T
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In any case, he mentioned this discovery to his son who was in my class at that
time, and he in turn, asked for my consent to conduct experiments to confirm his
father's discovery in a more scientific way. It was also very interesting forme,as
I believed in the prcbable existence of that sex-linked inheritance, so I allowed him
to proceed with the experiment under my personal supervision.
It was started in the spring of 1924, and about 50 birds, the offspring from crosses
of White Leghorns and Barred Plymouth Rocks, were observed in that year. In the
following year (1925), with a view to continuing the experiments on the different
matings as far as possible, I had Messrs. I. Kinoshita and K. Shimada, then my
students, assist in the work. The completion of this research owes much to their
painstaking efforts.
It is rather interesting to note that an accidental observation made by an old
farmer led to this discovery of some scientific value.
(b) On the priority of this discovery.
In April, 1925, when our experiments were almost completed, Prof. D. C. Warren
.of Kansas State Agricultural College, reported in the Journal of Heredity (No. 1,
Vol. 16), on the existence of this hereditary relation from his observation on crosses
of the White Leghorn and the Jersey Black Giant. The coincidence was rather
curious as these experiments were conducted independently.
Till now, to our regret, many important scientific discoveries made by us
Japanese were delayed in publication in foreign languages, and from the nature of
the Japanese language, there were several instances where our priority was not
properly recognized. Recently, warned by those occurrences, there has been a
tendency to have our works published in European languages as soon as possible,
and we are pleased to note that some organizations have arisen to assist in this connection. If, for instance, any question of priority arises, our experiment and that of
Prof. Warren are in just such disputable ground, but, taking the attitude of true
students of science, these matters may be treated as secondary.
SEX-LINKED INHERITANCE OF THE RATE OF TAIL-FEATHERING IN CHICKS.

On the average, the tail feathers of egg-breeds such as the Leghorn, the Ancona
and the Hamburg, etc. (the Minorca is rather an exception) begin to show in 4 or 5
days after hatching, while those of dual-purpose or heavy breeds such as the Orpington, the Plymouth Rock, the Rhode Island Red, the Brahma, etc., do not begin to
show till about 18 or 25 days after hatching.
Taking this one pair of characters, namely slow and rapid feathering, as the
object of mating, genetical experiments were carried on to find out if any relation
existed between them.
In the case of mating females of the dual-purpose or meat breeds to males of the
egg-breeds, their offspring (Fi) showed a difference in the rate of tail-feathering, the
female chicks beginning to show their tail feathers in 4 or 5 days after being hatched,
while male chicks took about 20 days.
No such differences appeared when the mating was made contrariwise (reciprocal
cross),all chicks beginning to show their tail feathers about 20 days after beinghatched.
Next, by mating brothers and sisters among the first cross, a number of the
second offspring (F2) were obtained, and by mating the parent stocks to Fi birds,
two kinds of back-cross were bred and tested. Thus, examining the proportions
among those numbers of slow and rapid feathering chicks through all crossings and
generations, we came to the conclusion that the hereditary relation between these
two characters is just the same as that of the plumage colors of the Black Minorca
and the Barred Plymouth Rock, namely, the factors representing these characters
clearly followed the sex-linked way of inheritance, and moreover, none of them are
polymerie. The fairly large errors found in the matings in which Nagoyas or
Minorcas were used are due to the impurity of the parent stocks. If they became
purified with regard to tail-feathering and reached a higher homozygous state of the
factors, errors would be lessened to a large extent.
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THE MODE OF INHERITANCE EXPRESSED IN A HEREDITARY FORMULA

The above mentioned mode of inheritance may be expressed in a hereditary
formula as follows:
MMAA
Slow Male
A
Slowness
(Scf)
MFAa
Slow Female
(S9 )
a
Rapidity
MM
Male
MMaa
Rapid Male
(Re?)
(c?)
MF
Female
MFaa
Rapid Female (R9 )
)
Slow Female

Rapid Male..

(Gamete)

.

Rapid Female

MFAaxMMaa
Fa

MA

(Gamete)

Ma Ma

Fa

...

. . . MFAa
(S9)

MFaa
(RQ)

MMAa
(Scf)

MMaa
(Rtf)

Ma

MFAa
(S9)
Fa
MA

(Gamete)... .

(Gamete)

MFaaxMMAA

Slow Male..

M
(S9)

F,

MFaa
(R9)

MA

MA

MMAa
(So*)
MA Ma

MMAA
(So1)

MMAa

TABLE OF FIGURES SHOWING NUMBERS OF CHICKS OF VARIOUS MATINGS AND
GENERATIONS
Slow Feathering

Rapid

Feathering
Total

FI

M

Black Orpington 9
X
White Leghorn c?

M

F

101

120

223

48

102

1

25

42

3

17

41

14

27

33

71

10

21

7

20

3

35

••?

Barred Plymouth Rock 9
X
White Leghorn cT

52

2

White Wyandotte 9
X
Wrhite Leghorn cf

14

2

Rhode Island Red 9
X
White Leghorn cT

21

Light Brahma 9
X
White Leghorn cf

13

Nagoya 9
X
White Leghorn c?

27

2

Rhode Isand Rd 9
X
Ancona cf

8

3

Black Orpington 9
X
Silver Spangled Hamburg rj71

10

1

Barred Plymouth Rock 9
X
Black Minorca c?

18

14

9

2

In the above, the figures on the middle two lines (SF and RM) show the numbers of errors.
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NAGOYA, A DUAL-PURPOSE BREED ORIGINATED IN JAPAN
Slow Feathering

Rapid Feathering

Reciprocal Cross Fi

Total
M

F

White Leghorn 9
X
Black Orpington cf

10

13

1

24

White Leghorn cf
X
Barred Plymouth Rock cf

17

17

2

36

White Leghorn 9
X
Light Brahma 9

29

20

White Leghorn 9
X
Nagoya cf

9

5

24

21

M

F

49

4

13

31

Back Cross
White Leghorn 9
X
/"Bl. Orpington \

Fi 1
X
\ W . Leghorn

Id1
J

/"Bl. Orpington\
Fi 1
X x
19
\ W . Leghorn /
X
White Leghorn cf

22

27

94

26

24

50

9

10

45

F2

(

Bl. Orpington 5
X
W. Leghorn cf >

/

Bl. Orpington

Fi

13

X

Fi

1

V

1 cf

X

W. Leghorn cf

13

9 \
/
PRACTICAL VALUE OF THE PRINCIPLE

From the practical point of view, our discovery may be used for the sex-identification of baby chicks of the first crosses. As the value of first crosses for egg production is recognized beyond question, if used to weed out the male chicks as early as
possible, it ought to be economical in chick raising. In 1925, Dr. K. Masui and
Messrs. J. Hashimoto and I. Ono of the Imperial Zootechnical Experiment Station,
Ministry of Agriculture and Forestry, made a very important discovery for sex
identification of chicks by examining the cloaca. Their method may be used on
chicks of all breeds and no doubt is a very valuable contribution in that respect.
There are, however, a few inconveniences, as one must have skill and the chicks have
to be caught one by one to be examined.

1.

10 Day-old chicks.
Black Orpington 9 X White Leghorn d71 Fj
Male
Female

2.

10 Day-old chicks.
Barred Plymouth Rock 9 XWh. Leghorn
Male
Female

3.

10 Day-old chicks.
White Wyandotte 9 X White Leghorn c? Fi
Male
Female

4.

5 Day-old chicks.
Rhode Island Red 9 X White Leghorn cf
Male
Female

5.

6.

10 Day-old chicks.
Light Brahma 9 X White Leghorn
Female
Male

10 Day-old chicks.
Nagoya 9
X White Leghorn a*
Female
Male

7.

10 Day-old chicks.
White Leghorn 9 X Black Orpington
Reciprocal Fi
All tailless.

8.

10 Day-old chicks.
White Leghorn 9 X Light Brahma
Reciprocal Fi
All tailless.
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Though our method is limited to the first crosses, it may be applied very easily
by only looking at baby chicks to see whether they have tail feathers or not.
THE RELATION TO DR. PEARL'S THEORY ON THE INHERITANCE OF HIGH FECUNDITY

According to Dr. Pearl's study on the inheritance of high fecundity, the ability
for high egg production is transmitted through sex-linked inheritance from the
males to their daughters.
To date, only a few attempts had been made to identify the sexes of baby
chicks of first crosses by sex-linked inheritance, and in almost all cases, females of
the egg breeds were mated to males of the heavy breeds. This was a direct reversal
of Dr. Pearl's theory, and the practical value could not be said to be very great.
It is a pleasure for us to be able to prove our grounds for early sex-identification
by the rate of tail-feathering, as well as to add a new practical instance to Dr. Pearl's
theory. In producing first crosses, we mated a White Leghorn male, which is considered of highest fecundity, to females of some dual-purpose breeds, in order to be
able to remove useless male chicks at the earliest date, while the pullets which are
left, all inherit their father's high fecundity.

THE BEARING OF GENETICS ON THE DEVELOPMENT OF THE POULTRY INDUSTRY
D R . WILLIAM

A. LIPPINCOTT, Professor oj Poultry Husbandry, University of California
BERKELEY, CAL., U.S.A.
(Read by Title)

G

ENETICS is the science which attempts to account for the likenesses and
differences between living things having common ancestors. It attempts to
explain why "like" sometimes begets "like", and why it frequently fails to

do so.
It was born about 1865 when an Austrian monk, the great Gregor Mendel,
published in an obscure scientific journal his first paper giving a reasonable accounting for certain likenesses and differences among different types of garden peas.
It was reborn at the beginning of the present century when Mendel's paper, which
had never gained the attention of the agricultural and scientific worlds, was brought
to light, and a great Englishman, the late William Bateson, showed that certain
likenesses and differences between chickens could be accounted for by the same
principles which Mendel enunciated, thereby making known for the first time that
they held true in the animal kingdom.
In the twenty-five years which have passed since, a large amount of research in
both breeding pen and laboratory has greatly extended knowledge concerning the
reasons for likenesses and differences between related birds. It has shown why
such characters as the barring of the Plymouth Rock, and the silver of the silverlaced and pencilled varieties never pass from dam to daughters, always pass from,
dam to sons, and from sires to both sons and daughters.
Genetics has shown how and why chicks carrying walnut combs are obtained
when pure bred pea comb and rose comb varieties are crossed, a progeny here appearing which is unlike either parent. It has shown how and why this apparently new
character can be fixed in three generations. It has shown how and why particoloured birds, in general, be it observed, resembling the wild jungle fowl, in both
colour afid pattern, are produced by mating a certain kind of pure white male with
another certain kind of pure white female, thereby explaining certain types of
reversion.
It has shown how and why breeders of certain rose comb varieties are sometimes
plagued by the appearance of single comb chicks, after their flock has been breeding
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true for rose comb for several generations. It has also shown how the tendency to
throw single combs may be eliminated in one generation. It has shown why splendid individuality and proud ancestry are tremendously important considerations in
selection and mating, and also why they are not infallible guides to breeding practice,
important as they are. And it has shown why the characteristics of a progeny tell
more about the breeding value of the parents than the latter's own characteristics and
ancestry combined.
It has explained, partially at least, what the breeder usually designates as
prepotence, and made clear how and why male and female chicks of certain varietal
crosses may be separated at hatching, a fact which the commercial poultry men of
England seem to lead the world in using to their own economic advantage. It has
shown why bantams, for instance, breed true for relatively small size, while other
breeds are consistently larger.
A much vaster amount of research with mammals, reptiles, amphibians, fishes,
and insects and even lower forms of animal life, as well as a host of plants, makes it
possible to supplement the knowledge gained from the careful pedigree breeding of
domestic birds and a close scrutiny of their reproductive cells by means of the
microscope.
Through both homology and analogy it is possible to understand in a measure
the intricacies and involved relationships which underlie the successes and failures of
inbreeding, and why outcrossing frequently brings a recovery of vigor, even though
both the lines crossed may themselves be quite closely inbred. It has even shown
why males and females are normally hatched in approximately equal numbers.
And so the list might be drawn out.
All this has come about through the determination that many of the characteristics which a given bird has because of its parents, are determined for the most part,
by certain self perpetuating somethings called genes, which are resident in the germ
spot of the fertile egg from which the bird hatches, and of the ways in which these
genes are passed on from parents to progeny, generation after generation.
The presumption is very strong that all the characteristics of fowls which may be
produced by crossing, or which respond in any way to selection, or for which birds
breed true under different environmental conditions, are due to genes. This includes not only class, breed and varietal characteristics but also those characters in
which families or strains within varieties differ, and for which they respectively
breed more or less true, and beyond that to such differences in form, function and
colour, between full brothers and sisters, as are not brought about through differences
in care and management.
Admitting that all this is true, what is its effect on the development of the
poultry industry ? It should be evident that the bearing it has on the industry as a
whole depends on its relation to breeding. There is not time, and before this
audience it is not necessary, to dwell upon the dependence of the industry upon the
breeder. Whether the demand is for progress in type and colour, or for hens with
greater inborn propensities for laying, or for a combination of these, the industry
can progress only as far and as fast as the breeder leads the way.
This brings us to the crux of the whole matter, namely, what is the bearing of
genetics on poultry breeding ? Genetic research has made possible the formulation
of the two great laws or principles of breeding, whose implications and corollaries are
fundamental and far reaching. A discussion, or even a statement of these laws
cannot be undertaken here. That there are laws which govern results in the breeding
yard, must be taken for granted.
It happens that interest in breeding for high egg production was aroused about
the time that the science of genetics was reborn. Their respective developments
have been contemporaneous. This is coincidence, however, rather than cause and
effect. The remarkable advance in improving the laying abilities of hens that the
last twenty to twenty-five years have witnessed, has come about without the aid of a
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knowledge of the principles of genetics as such, just as the standardization of the
many breeds and varieties proceeded with a high degree of proficiency before the
beginning of the present century, and before the word genetics ever was spoken.
It should be evident, however, that the principles which Mendel and Bateson,
followed by many others, made clear, were not invented by them. They simply
discovered and then explained what the principles were. These principles have been
at work through the countless centuries since bi-sexual reproduction began, on down
to the present moment. Successes and failures in breeding methods have been
caused by them, even though poultry breeders, like the breeders of plants and animals
generally, were wholly unaware of them. When breeders have made their selections
and matings in accordance with them, there has been progress or the maintenance of a
high standard of excellence. When they have failed to do so there has been no
progress and even retrogression.
The question naturally arises, therefore, as to why, since the poultry world has
worried along thus far without a clear perception of these principles, should it not
worry along a bit further. The reply is that it can and probably will, to a considerable degree. But it might reduce the worry and speed up progress a bit if it had
the more important general principles in mind.
It may be observed in this connection that the blood circulated before Harvey
proved that it did, that men knew that they must support objects to keep them from
falling before Newton announced the law of gravitation, that both men and birds
lived and grew only when certain vitamins were included in the diet for centuries
before Dr. Eijkman in Java discovered the relation of one of these substances to
health while experimenting with chickens, be it noticed. What is now called insulin
was a factor in human happiness before Dr. Banting and his associates made that
fact clear to the world, and showed how it might be used to mitigate suffering.
There are still millions of people in the world who do not know that the blood
circulates, and who have never heard of the law of gravity, or vitamins or insulin.
Yet who will say that the world is not immeasurably better off for these discoveries ?
In closing, the writer is constrained to make two observations. First, that it is
far easier to write about progress than to accomplish it. Breeders have a large
responsibility to the industry. This discussion is really a plea for a closer combination of the high art that is theirs, and of which no geneticist can boast, with the principles that genetics has made known.
The second observation is that genetics cannot now, and probably never will
take all chance out of breeding. But constant working in accord with genetic principles will greatly improve the chances of success, load the dice a bit in the breeder's
favor, as it were. Isn't that worth while ? And after all wouldn't most of the fun and
fascination drop out of the breeding business if there were no chances for the unexpected, and no opportunity to take chances ? Yet even chance itself obeys a law as
inexorable as the law of gravity.

INHERITANCE OF SOME GENETIC FACTORS
IN POULTRY
C. W.

KNOX, B . S C , M . S C ,

Iowa State College,

AMES, IOWA, U.S.A.
T H E INHERITANCE OF BLACK PIGMENT

T

HE genetic analysis of the inheritance of white plumage color is a simple
matter in comparison with black and buff colors, especially the latter. Very
little definite work has been done with the inheritance of black in poultry
until recently.
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Investigations by Lippincott, then of Kansas, and by Dunn of Connecticut,
showed that black melanic pigment was due to a simple gene for the extension of
black pigment, EE.
In investigating this part of the experiment, two crosses involving the genes
EE and its allelomorph, ee, were used. The matings were made reciprocally and
the proper hybrid and back cross generations were secured. The following breed
crosses were used.
1. Buff Orpington
x
Black Langshan
2. White Plymouth Rock
x
Buff Orpington
The first cross gave only extended black Fi progeny, although they carried a
slight amount of buff across the wings, back and some in the neck. The results of the
second hybrid and back cross generations of this cross are placed in Table I. All
barred birds were classed as solid colors, the buff barred birds being classed as buffs
and the black barred ones as black. This in no way affects the data.
The first hybrid generation secured from the Buff Orpington and Black Langshan
cross showed buff to be recessive, but the White Plymouth Rock x Buff Orpington
produced only buff birds in the F\ generation, which made it appear that buff was
dominant to the extension genes, EE, which are carried by the White Plymouth
Rocks as a cryptomere. This will be referred to again in discussing the inheritance
of buff color.
The results of the observations upon the adult plumage from the second hybrid
and back cross generations are placed in the following table (Table I).
TABLE I.

Adult plumage data on the inheritance of the gene for the extension of melanic
pigment.
F 2 GENERATIONS OF BREED CROSSES

Parental Breed Crosses

1. B. O. X. B. L
Total Expected
Total Expected
2. W. R. X. B. C
Total Expected
Total Expected

on 3 : 1 basis.. . .
on 33 : 31 basis. .
on 3 : 1 basis. . . .
on 75 : 117 basis.

Extended

Non
Extended

.24
.37.5.
.25.8..
.12
.36....
.18.25.

.26 .
.12.5.
.24.2.
.36....
.12. . . .
.29.75.

Difference
on ratios

.13.5±2.1
. 1.8±2.4
. 16 ± 2 . 0
. 6 . 7 5 ± 2.2

BACK CROSS GENERATIONS

3. (B.O. XB.L.) F i X B . O
Total Expected on 1 : 1 basis..
Total Expected on 1 : 7 basis..
4. (B.O. X B.L.) Fi X B.L
Total Expected
Total Expected
5. (B.O. XW.R.) F i X B . O
Total Expected on 1 : 1 basis..
Total Expected on 1 : 15 basis.
6. (B.O. X W.R.) Fi X W.R
Total Expected on all : 0 basis.
Total Expected on 7 : 1 basis..

.12.
.47....
.11.75.
.30....
.30.
.30.
.5.
..73...
...9.1.
.122. . .
.138...
.120.7.

.82....
.47....
.82.25.

.141...
..73.. .
.136.9.
..16...
...0...
..17.2.

.35±3.3
.25±2.2

.68 + 4 . 1
.4.1 + 2.0
.1.25 + 1.9

The first theoretical calculations are based on a simple 3:1 ratio which gives a
very poor fit to the data at hand. The writer has found that there is possibly a more
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adequate explanation for these poor calculations which are due to the interaction of
other factors. The ratios given in the second theoretical calculations give a good fit
to the present data and are based on the new hypothesis of buff color and the interaction between Ee (extension of black) and Cc (chromogen material). Therefore
these ratios cannot be explained adequately until the interaction of these heterozygous factors and the inheritance of buff color are discussed.
THE INHERITANCE OF BUFF PIGMENT GENES

Although breeds possessing buff pigment in the adult plumage have been used
by various investigators since 1905, very little has been accomplished on the heredity
of the genes responsible for this color. Some factors have been reported which fitted
the buff color for the particular crosses used, but evidently do not fit all crosses.
If the hypothesis is correct, it should fit closely the data of all experiments. Most of
the hypotheses advanced up to the present time do not fit the data observed in this
experiment.
Dunn of Connecticut, U.S.A., in 1923 made the first attempt to place buff color
on a factorial basis. He assumed that there was only a single factor difference
between black (EE) and buff (ee) colors.
The author's experiments conducted at the Iowa State College Experiment
Station, U.S.A. involved two crosses. These were mated reciprocally and the second
hybrid and back cross generations secured. The following crosses were made:
1. Buff Orpington
x
Black Langshan
2. Buff Orpington
x
White Plymouth Rock
The first cross gave only predominantly black individuals in the first generation.
The black males carried an intense buff in the wing bows, back, shoulders, and a
slight amount in the hackle. The females were mostly black with a goodly amount
of buff mixed into the black especially in the regions of the breast, back, cushions
and wings.
The second cross, Buff Orpington with White Plymouth Rocks, gave opposite
results. All of the birds obtained in Fi generation were predominantly buff. In
view of these different results, some other analysis than a simple relationship of the
extension of black, EE, with buff, ee(?), must be made. Previous investigators
have shown that both the blacks and recessive whites (White Plymouth Rocks)
contain the factor for extension of melanic pigment EE. The only difference between the two colors, black and recessive white, being that the White Plymouth Rock
carries the barring factor and lacks the chromogen gene, while the blacks lack the
sex-linked barring factor and carry the chromogen determiner. The buff color,
according to Dunn, is due merely to a single gene difference and all buff birds were of
the type ee. If these hypotheses are correct, the breeds used in this study would
carry the following genes.
1. White Plymouth Rock EEcc
2. Black Langshan
EECC
3. Buff Orpington
eeCC
Again the barred birds are classed as solid colors for reasons previously stated.
In the Buff Orpington X Black Langshan cross, CC is common to both breeds and
the effect produced on the first generation can be due only to the dominance of E,
which produced predominantly black birds. The Buff Orpingtons X White Plymouth Rocks cross involved the same gene and also the recessive allelomorph for the
lack of chromogen color. From this cross, Fi birds were secured that were phenotypically buffs.
The only conclusion that can possibly be drawn is that there is a definite reaction between the heterozygous chromogen gene Cc and black Ee, the heterozygous
Cc weakening the balance or strength of the black extension factor, E. The first
hybrid generations would have the following colors and genotypes in the different
breed crosses used.
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1. Buff Orpington X Black Langshan = Fi-EeCC (Black).
2. Buff Orpington X White Plymouth Rock = EeCc (Buff).
A tabulated summary of the second hybrid and back cross generations is
placed in Table II.
**TABLE II.

Summary of Adult buff plumage color inheritance
F2 and back cross generationsF 2 GENERATIONS

Parental Breed Crosses

1. B.O. XB.L
Total Expected *(3 ; 1 basis).
Total Expected (3 ; 1 basis).
2. B.O. X W.R
Total Expected * (3 : 1 basis)
.
Total Expected (including interaction of
Cc and Ee 5 : 7 basis)
Total Expected (75 : 117 basis)

Black

Buff

Difference

.24...
.37.5.
.25.
.12.
.36.

.26...
.12.5.
.24.3.
.36.
.12.

.13.5 + 2.1
,.1.7±2.4

.24±2.0

.20....
.18.75.

.28....
.29.25.

.8 + 2.3
.6.75±2.3

BACK CROSS GENERATIONS

3. (B.O. X B.L.) Fx X B.O
Total Expected *(1: 1 basis)
Total Expected ( 1 : 7 basis)
4. (B.O. X B.L.) F1 X B.L
Total Expected *(1 : 0 basis)
Total Expected (1 : 0 basis)
5. (B.O. X W.R.) F1 X B.O
Total Expected *(1 : 1 basis)
Total Expected (including interaction of
Ccand Ee 3 : 1 basis)*
Total Expected (1 : 15 basis)
6. (B.O. X W.R.) Fi X W.R
Total Expected *(1 : 0 basis)
Total Expected (including interaction of
Cc and (Ee) 1 : 1 basis)
Total Expected (7 : 1 basis)

.12....
.47....
.11.75.
.30....
.30.
.30.
..5.
.73.
..36.5.
...9.1.
.122...
.138.
..69....
.120.75.

.82....
.47....
.82.25.
.0.
.0.
.0.
.141.
..73.
.109.5.
.136.9.
..16...

.35±3.2
.75 + 2.2

.68±4.1
.31.5±3.5
.4.1 + 2.0

.0.

.69....
.17.25.

.53.±4.0
...1.25±2..6

The white birds are qmitted from classification because their homozygous
recessive cc factor covers up the genes carrying buff or black.
It will be noted that the closeness of fit is extremely poor for the simple factor
difference between black and buff (EE and ee respectively). This is also true when
the interaction between Ee and Cc is considered, although to a lesser extent. Both
of these hypotheses have been calculated and placed in Table II. In addition to
these, there is a third calculation from a hypothesis offered by the writer. This
inheritance includes the interaction between Ee and Cc and also that buff pigrnentation is due to at least two major buff factors. The closeness of fit for this latter
hypothesis is good for practically all the F2 and back cross data.
The writer designates buff color with the genes Bu Bu Bu' Bu\ These genes
are almost wholly recessive to black in an individual which is heterozygous for black
and for buff colors and homozygous for the chromogen material, CC. If the chromo**A11 white birds are omitted from classification.
*Calculations made according to a simple monohybrid hypothesis.
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gen factor is heterozygous, Cc, buff color appears as the dominant. Furthermore,
three and four doses of buff are epistatic to black. This explains adequately the
reason for the difference in dcminance of the Fi generation of the following crosses.
1. Buff Orpington X Black Langshan = Fi-EeBubuBu'bu' CC (Black).
2. Buff Orpington X White Plymouth Rock = Fi-Ee BubuBu'bu' Cc (Buff).
The relation of these assumptions are portrayed by the following table of
gametes with the resulting back cross phenotypic colors (Table III).
TABLE III.

Summary of gametes and adult phenotypes of the back cresses with the theoretical ratios in the White Plymouth Rock by the Buff Orpington Cross *.
F,

Fi Gametes
E Bu Bu' C
E b u Bu' C
e Bu Bu' C
ebu Bu' C
EBubu'C
E bu bu' C
e Bu bu' C
e bu bu' C
E Bu Bu' c
E b u Bu' c
e Bu Bu' c
e bu Bu' c
E Bu bu' c
E bu bu' c
e Bu bu' c
e bu bu' c
Theoretical Ratios
F2—64 : 75 : 117..

X Back Cross to W. R.
E bu bu' c
.back cross phenotypes-.
Black
Black
Buff
.Black.
.Black.
.Black.
.Black.
.Black.
. White.
.White.
.White.
.White.
.White.
.White.
.White.
.White.
7 : 1.

X Back Cross to B. O.
eBuBu'C
.back cross phenotypes
Buff
Buff
Buff
Buff
Buff
Black
Buff
Buff
Buff
Buff
Buff
Buff
Buff
Buff
Buff
Buff
.0 : 1 : 15

In conclusion, the results indicate that buff color is due to two dominant autosomal genes which are hypostatic to Ee or EE when CC is present unless the buff
genes are in excess of two doses in which case it is epistatic to black. Buff is also
hyperstatic when there are two or more buff factors present and the chromogen
factor is heterozygous, Cc.
SUMMARY

1. The extension of black pigment, EE, is inherited on a simple monohybrid
basis and is not sex-linked.
2. The heterozygous extension and chromogen genes, (Cc and Ee) have a balanced relationship.
3. Buff color is inherited on a dihybrid basis which the author designates as
Bu Bu Bu' Bu' and is not born on the sex chromosome.
DISQUSSION

T. ROBINSON and S. SMITH took part in the discussion on this paper,
which brought out these main points >—
That so far there has been found no correlation between the factors of egg production and the color factor.
MESSRS.

* The phenotypes are expressed only as buffs and blacks, but in the actual observations made,
the predominantly buff birds were placed in fourteen grades ranging from a pure buff to a blackish
buff color. The blacks were placed in seven different classes ranging from a self black to the almost
blackish buff of the buff class.
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That there is no definite evidence of correlation between small size of eggs and
high production. There are indications, however, that the more eggs a hen lays the
greater is the probability of her laying small eggs.

THE INHERITANCE OF BODY-WEIGHT IN THE
BRAHMA-LEGHORN CROSS IN THE
DOMESTIC FOWL
HENRY G. MAY,* B.A., P H . D . , and NELSON F. WATERS

Agricultural Experiment Station, R.I. State College
KINGSTON, R.I., U.S.A.
INTRODUCTION

R

ESULTS of work on the inheritance of size in the domestic fowl so far reported
have failed to identify any genetic factor or factors that would be responsible
- for the size of the individual in any given cross. The question naturally arises
that if certain factors are present in a given cross that influence the size of the offspring, would these same factors influence the size of other contemplated crosses.
The question is an open one as yet and further analysis is necessary. A possibility
arises that methods of feeding, environment, and management might have some
influence on the results.
The outstanding work on the inheritance of body-weight in the domestic fowl
has been done by Punnett and Bailey, 1914, and by May, 1925. Punnett and Bailey
worked principally with the Gold-Pencilled Hamburghs crossed with Silver-Sebright
Bantams. A tentative hypothesis was advanced by the authors that assigned
certain values to factors and combined these factors so as to explain the results in the
experiment. While this work threw considerable light on the inheritance of size in
the domestic fowl, no definite conclusions can be drawn. May crossed SilverSpangled Hamburghs with White Cornish fowl to study inheritance of body-weight.
The results of May's work cannot be adjusted to the tentative hypothesis advanced
by Punnett and Bailey. This may be accounted for by the fact that Punnett and
Bailey used a bantam and non-bantam breed while May used only non-bantam
breeds in his work. The conclusions made by May are that the Cornish-Hamburgh
crossbreds are not more variable that the parent breeds. May also showed that
while it would be profitable for poultrymen to cross males of heavy breeds with light
breeds, he did not advise this particular cross because of the undesirable color in the
offspring.
The present report presents the results of work started in 1921 by Dr. May of
this station. The object of the experiment was chiefly the inheritance of bodyweight by means of crosses between White Leghorns and Light Brahmas. Observations were made on other inherited characters connected with this cross the report
on which will be made in the future.
BREEDS USED

The White Leghorn was chosen as the lighter breed because of their early
maturity and their recognized value as heavy layers of white eggs. The Leghorn has
oftimes been compared with a crow so far as quantity of flesh is concerned, hence the
reluctance on the part of many poultrynien to adopt this breed despite its pronounced
egg-laying ability and early maturity. There is less fatty tissue in the Leghorn than
in some of the larger breeds and there is an abundance of fibrous bands or tissues.
The Light Brahma was used as the heavier breed laying a brown egg. The
Brahma is not rated as a heavy layer although, in some instances, high-egg records
^Deceased December 23% 1926.
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are made. The quality and quantity of flesh are of high merit. The Brahma is
slow to develop to maturity.
PLAN OF PROCEDURE

The procedure as planned by May in the Brahma-Leghorn cross was somewhat the same as that followed in the Cornish-Hamburgh, with some improvements
and involving larger numbers of individuals.
Two unrelated strains, one of Leghorns and one of Brahmas, were obtained as
chicks, and a system of line-breeding followed throughout the experiment. This
was so planned as not to introduce any new material as several different years of Fi
were to be reared. The plan was to rear a family of Leghorns and Brahmas with
every generation of crossbreds. This allowed a comparison of different years.
Each bird was to be weighed at intervals of one week up to two and a half months of
age, and after this once a month until disposed of. All birds were to be trap-nested
for at least one year. The plan was to rear all cockerels for at least ten months.
The pens consisting of pure Leghorns and Brahmas were mated with no selection
for size. The only selection made was for vigor and high-egg production. It may be
well to state at this time that the mean weight of both the Brahmas and Leghorns
did not increase noticeably during the first five years of the experiment. Figures on
the sixth year are not yet available. It might be assumed that if genetic weight
equivalents could be assigned to Leghorns and Brahmas, all the Leghorns and
Brahmas in this particular cross would be substantially a homogeneous stock. The
mating pen that was to produce the Fi cross was selected on the same basis as the
Brahma and Leghorn pens. Two pens each of reciprocal mating from Brahmas and
Leghorns were made to produce the Fi. Some selection was inevitable in the preparation of the F2 generation. Males were selected from both reciprocal crosses to sire
the F2 matings. Males were selected on the basis of vigor, weight, and the egglaying behavior of mother and sisters. It was necessary to sire pens with males
below and above the mean weight of all Fi males. The females selected to breed the
F2, generation ranged from the smallest to the largest of the Fi generation, the only
requisite being high-egg production and vigor. The criterion for high-egg production was the best in the flock.
RATE OF GROWTH

Up to about seven months of age the average rate of growth in both the first and
second generation crossbreds approaches that of the Brahma. From this point on
until the tenth month, growth is more gradual in the crossbreds and nearly intermediate between the parent breeds. The Brahmas continue to grow at a more
rapid pace than their offspring. The rate of growth in the Leghorns is not nearly as
rapid as the Brahmas or crossbreds. They all attain full size, however, at about ten
months. After the first six months, growth does not increase as fast and ceases in
most cases at about ten months. This stage of growth seems to be divided into two
periods,—the first period being from the hatching date to about five months, when
growth is very rapid, and the second period from about the fifth to the tenth month,
when growth is more gradual. A study of the growth chart shows still another
growth period beginning at approximately fifteen months and continuing until about
the twentieth month. May suggests with reference to the Hamburgh-Cornish
cross that this last period is probably one of fat accumulation. At any rate, the
increase in weight acquired during this third period is evidently different from that of
the first two periods of growth.
The weight from the tenth to the fifteenth month fluctuates around the weight
attained at ten months. It is probable that the rate of growth is dependent to some
extent on climatic and environmental factors. There is no difference, however,
in the rate of growth for chicks hatched in March and those hatched in May. Feeding
methods possibly have more to do with rate of growth than seasonal differences.
Evidence based on body measurements of three hundred birds of this cross indicates
that bone growth in length on the living bird ceases at approximately five to six
months.
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WEIGHT AT T E N MONTHS

While weights are available for all months, it is evident that ten months is the
best time at which to compare the weight of all birds. Growth, excepting the third
increase after fifteen months, has practically ceased at ten months. This is in accordance with May's results in the Hamburgh-Cornish cross.
The first and second generation crossbreds are intermediate between the parent
breeds. There is considerably more variation, however, in the second generation
birds than in the first. The mean weight of the second generation is slightly higher
than the first. Contrary to expectations, the Fi males sired by Leghorn males have a
greater mean weight than those sired by Brahma males. This does not hold true for
the Fi females, as Table I will indicate. The increase of the mean in the F2 females
may be accounted for by a group of females that attained a weight equal to or greater
than the mean weight of the Brahma females. These females for the most part come
from the mating (BxE) X (BxE).* No attempt is made to explain this group of
large females, as further breeding tests would be required in order to explain their
behaviour
The growth distribution at ten months for the parent breeds and first and second
generation crossbreds gives the following results in grams: Brahma males 2591-4900,
females 1948-4500; Leghorn males 1400-2850, females 1000-2200; Fi males
1771-4170, females 1331-3134; F2males 1948-4500, females 1464-4587. The number
of birds in the above groups are: Brahmas 119, Leghorns 608, Fi 499, and F2 290,
making a total of 1516 birds in all.
DISCUSSION

The normal rate of growth of the first and second generation crossbreds equals
that of the Brahmas up to about seven months. This would indicate that the crossbreds have equal advantages for rate of growth with the Brahmas. This feature
has a double significance, in that the crossbreds mature, like the Leghorns, with
reference to date of first egg, at about six months. The Brahmas, however, mature
slowly; and laying for this strain does not occur till nine or ten months. This makes
this cross valuable to the poultryman who desires a rapid-growing bird of maximum
weight, maturing, with reference to egg-laying ability, as quickly as the Leghorn but
without its undesirable size.
It is probable that cessation of bone growth in length at about six months is
responsible for the check in rate of growth at six months.
May explains the increase in size of the Fi generation in the Hamburgh-Cornish
cross on the theory of heterosis. While heterosis presumably does effect the Fi
generation in the present cross, doubt is expressed if it is entirely responsible for the
intermediate size. The behaviour of the F2 generation would indicate some other
interference. It is possible, in the light of further breeding experiments, and in
accordance with the explanation advanced by Punnett and Bailey, that the increased
variability of the second generation may be adjusted to the multiple-factor hypothesis of size inheritance.
It is of interest to note other results of this work without reference to size.
The egg-laying ability of the Leghorn seems to be transmitted to the offspring, as
showed by trap-nest records, although a complete analysis has not been made.
The colors of eggs from the Fi generation are intermediate between the Brahma and
Leghorn eggs. The F2 has greater variation; and some white eggs make their
appearance. The plumage color for the Fi generation is white for the males and a
sooty and white color for the females. The F2 generation shows considerable
variation in color patterns. The dominant color, however, is white.
The growth chart appears to indicate that from seven to nine months would be
the proper time to sell the birds for roasters. Birds held after this time will not gain
in weight proportionately to the amount of food consumed.
*B = Brahma: E = Leghorn.
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TABLE

I.

T

Mean W eight of Birds at Ten Months
MALES
Breed

Brahma
Leghorn
BXE
r y D

(BxE) x (BxE)
(ExB) x (ExB)

No.

Total Wt.
in grams

Mean Wt.
in grams

57
276
186
60
96
23

224238
506304
551862
189420
308832
66355

3934—33.5
2040—11.4
2967—18.7
3157—31.0
3217—27.3
2885—56.2

Standard
Deviation

Coef. of
Variability

376—23.7
283— 8.1
380—13.3
356—21.9
397—19.3
400—39.7

9.6— 606
13.8— 396
12.8— ,447
11.2— 689
12.4— 603
13.8—1.372

464—28.1
215— 5.6
312—10.4
375—25.0
404—15.8
421—40.9

15.3—.927
13.2—.345
14.0— 469
16.8—1.010
16.7*— .656
17.0—1.650

FEMALES
Brahma
Leghorn

BXE
TT»

-yr r>

(BxE) x'(BxE)
(ExB) X (ExB)

62
338
202
51
147
24

187860
540496
448440
113373
356680
59424

3030—39.7
1628— 7.9
2220—14.8
2223—35.4
2410—22.4
2476—57.9

B-—Brahma: E—Leghorn, cf x 9 .
DISCUSSION
DR. A. L. HAGEDOORN, and

MESSRS. C. A. HOUSE, S. SMITH, C. W. U P P ,

L. E. CARD and G. E. DAWSON participated in the discussion on this paper, the
principal points brought out being:—
That the best way to isolate individual factors is to procure, by inbreeding or
some other means, a family of birds in which the variability is practically nil and
then use repeated back matings to this family. In this way it is possible to isolate,
one after another, different genes which affect size, and secure perfect three to one
Mendelian returns. No clear evidence has been found of the effect of heterosis
which could not, in the last analysis, be brought down to the effect of definite genes.
That in the experiments dealt with in the paper, the rate of growth of the birds
hatched in March was about the same as those hatched in May. In England, however, it is generally accepted that animals or birds born in May grow faster than those
born in any other month. This may possibly be due to climatic conditions, as in
Oklahoma there is a decided difference in the rate of growth as between birds hatched
in March and those hatched in May. Climate probably affects both rate of growth
and the length of time the birds will continue to increase in weight.
That work done in Illinois indicates a tendency for birds to go into egg production more or less without respect to the date they were hatched. There are also
indications that if May is the time for maximum egg production, pullets beginning to
lay about that time would start in at a much more rapid weight than those which
start in November.
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SOME DATA ON THE INHERITANCE OF BODY
SHAPE IN CROSSES BETWEEN LEGHORNS
AND ORPINGTONS
STEFAN KOPEC, PH.D.,

Government Institute fcr Agricultural Research
PXJLAWY, POLAND

(Read by Title)
N order to study the inheritance of body shape in the domestic fowl, crosses were
made between the "light" breed, Single Comb White Leghorns, characterized
by a slender elongated body and the "heavy" breed Buff Orpingtons having a
short and broad-shouldered shape.
The body-weight the length of the "sternum" (i.e. of crista sterni), the breadth
and the depth of the thorax, the lower thigh (i.e. of the tibia and fibula) and of the
"tarsus" (i.e. tarsus and metatarsus) as well as the length of the longest tail-feather
(main tail feathers) were measured. Moreover, a special attention was paid to the
numerical relations of the body dimensions, plotted in percentages i.e. on the
"indexes" of the body shape. Having ascertained that the formation of the external
shape is greatly influenced by the feathers, not only the dimensions of the skeleton,
but also the weight of the whole plumage and the length of the longest tail-feather
were taken into consideration, when determining the indexes mentioned.
The fowls were weighed when 12 months old. The exactitude was to 5 grams,
the determination of each weight being plotted as the average from three weighings
made in the morning, before the administration of food. The weight of the plumage
was ascertained after having been completely torn out, with exactitude to 1 gram.
The measurements have been made with compasses having crooked and sharp ends
on fowls deprived of their plumage. Fractions of a gram have been considered as a
full gram. The same exactly determined anatomical points were always adopted for
the determination of separate dimensions.
Only one cock and nine hens of either parental breed were examined, together
with nine Fi hens and seven Fi cocks, 36 F2 hens and 19 F2 cocks ex 9 Leghorn x cT
Orpington, as well as nine Fi hens of reciprocal cross. Although based on scanty
materials, I am giving my results herewith, because they may serve as a guidance
for further research for, so far as I know, the inheritance of the body shape in fowls
has not as yet been studied.

I

THE 9 LEGHORN X G71 ORPINGTON CROSS

FI Hens. The dominance of the Leghorns was seen in the length of the sternum
and the breadth of the thorax; the dominance of the Orpingtons in the depth of the
thorax, the length of the lower thigh and of the tarsus. The weight of the body and
of the plumage, as well as the length of the longest tail-feather were intermediate.
The Leghorn type appeared in the breadth of the thorax plotted in percentages
of its depth (1st index), and in the breadth of the thorax in percentages of the length
of the sternum (3rd index). The Orpington type was shown in the depth of the
thoiax in percentages of the length of the sternum (2nd index), as well as in the joint
length of the lower thigh and of the tarsus in percentages of the joint length
of the lower thigh and of the tarsus in percentages of the joint length of the
sternum and of the longest tail-feather (6th index). The remaining indexes,
viz. the depth of the thorax in percentages of the length of the longest tailfeather (4th index), length of the sternum in percentages of the length of the longest
tail-feather (5th index), weight of the plumage in percentages of the joint dimensions
of the depth and of the breadth of the thorax (7th index), finally, the length of the
longest tail-feather in percentages of the weight of the plumage (8th index) were
more or less intermediate between the two P-breeds.
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F2 Hens. Coinciding with the results of Punnett and Bailey in crosses of the
domestic fowl, as well as of Phillips in crosses of ducks, we ascertained that the
weight of the body showed a larger variability in F2 than in Fi. The same is true of
the weight of the plumage, the dimensions of the body, as well as of all the indexes.
F\ Cocks. In contrast to the Fi hens, in the cocks of this generation of hybrids
the dominance of the Leghorns was shown in the depth of the thorax and the length
of the sternum, whereas the dominance of the Orpingtons appeared in its breadth.
The remaining dimensions, as well as the weight of the body and of the plumage were
approximately intermediate between the two P-breeds. Even the length of the
lower thigh and of the tarsus, which in hens Fi of the former cross exhibited the
dominance of the Orpingtons, was of more or less intermediate value here.
In the inheritance of separate indexes of body shape, a difference was also
noticed between Fi cocks and Fi hens. Only the 7th index was of the Leghorn type
the 1st, 2nd, 3rd and 6th indexes exhibiting a more or less distinct dominance of the
Orpingtons. The 4th, 5th and 8th indexes were intermediate.
Fz Cocks. The variability of cocks was also greater in the F2 than in the Fi
generation with regard to the weight of the body and of the plumage, as well as to the
dimensions and the indexes, excepting the 2nd index of which the coefficient of variability was somewhat smaller in F2 than in Fi.
THE 9 ORPINGTON X d1 LEGHORN CROSS

FI hens did not distinctly differ as to the weight of the plumage, the length of
the sternum, of the lower thigh and of the longest tail-feather from those of the cross
9 Leghorns x <? Orpington. The body weight, on the contrary, approached to the
value characteristic of the Leghorn breed. The breadth and the depth of the thorax
as well as the length of the tarsus, which in Fi hens of the previously described cross
showed the dominance of either Leghorns or Orpingtons, were more or less intermediate in this case.
The 5th and 7th indexes were similar to those of the Leghorn breed, and not
intermediate as in hens of the above mentioned cross. The 2nd index exhibited a
dominance of Orpingtons, the remaining being intermediate.
The external appearance of the living Fi hybrids of the two sexes of both crosses
was a quantitative and qualitative mixture of the Leghorn and Orpington characters which were being studied. The Fi hens of the cross 9 Leghorn x c? Orpington
cannot be distinguished by mere inspection of their body shape from the Fi hens of
the reciprocal cross. The same is true of the hybrids of the Fi generation ex 9
Leghorn x <? Orpington when either sex is examined separately. The external heterogeneity of the living birds of the F2 generation was still greater than that of the Fi
hybrids, but no specimens of the typical Leghorn or Orpington body shape have been
observed here, most probably on account of the small number of birds examined.
The following conclusions may be drawn from the above:
1. The separate body dimensions of the domestic fowl are to some extent
inherited independently from each other. The same may be said of the indexes of
the body shape.
2. The mode of inheritance of the separate dimensions and indexes differs
somewhat in the two sexes of Fi specimens. There is a certain difference between
the dimensions and indexes of the Fi ex Leghorn 9 9 and those of the Fi ex
Orpington 9 9 .
3. Apart from genetic factors which cause the differences in the dimensions
of the whole body between larger and smaller breeds, there also exist other specific
genetic factors of local action which have a decisive effect on the proportions of the
body by influencing the dimensions of separate parts independently from each other.
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SOME DATA ON THE INHERITANCE OF BODY SHAPE IN CROSSES
BETWEEN LEGHORNS AND ORPINGTONS

Co-efficients of variability of the weights, the dimensions and
the indexes in Fi and in F2 ex 9 9 Leghorn x cTcf Orpington.
HENS

Fi

Body weight
Height of the
plumage
Length of the
sternum
Depth of the
thorax
Breadth of the
thorax
Length of the
lower thigh... .
Length of the
tarsus
Length of the
longest tail
feather

COCKS
Difference
between
F2 and Fi

Fo

Fi

F2

7.16+ 1.14

14.92± 1.21

4

7.76+1.66

12.47+2.28

16.91±1.90

7.45±1.18

18.36±1.51

+ 10.91±1.92
+ 1.80+0.89
+ 2.29 ±0.75

15. 58 ±2.88

26.45±3.09

4.22±0.76

4.72+0.52

3.08+0.56

6.50±0.71

+ 2.54+ 1.03
+ 0.51±0.96
4 3. 61 ± 1.03

6.35±1.14

10.38±1.15

4.16±0.75

4.34±0.47

4.03+0.73

4.65±0.5l

4.80+0.87

11.63±1.29

7.80±1.41

9.75± 1.07

4.56+0.73

6.36±0.51

3.62 + 0.58

5.91 + 0.47

5.13+0.82

7.67±0.61

5.26±0.84

5.77±0.46

4.88±0.78

8.49+0.67

5.41 + 0.86

8.34+0.66

1st index

4.88±0.78

8.65 + 0.69

2nd index

4.52+0.72

4.75+0.38

3rd index

7.03±1.12

8.97±0.71

4th index

4.21 + 0.67

9.10±0.72

5th index

6.13±0.97

10.25±0.82

6th index

3.18+0.51

7.63±0.61

7th index

5.14+0.82

17.30±1.42

8th index

6.91± 1.10

20.62+1.71

4- 2.93 +1.08
4 3.77±1.04
4 0.23±0.8l
4 1.94±1.33
4 4.89±0.98
+ 4.12±1.27
+ 4.45±0.80
+ 12.16±1.64
4- 13.7l±2.O3

4. 92 ±0.89

4.77±0.52

7.42 ± 1 . 3 4

10.07±l.ll

6.09±1.10

11.18±1.24

8. 10+ 1.46

ll.O7±1.23

5.39+0.97

8.30±0.91

15.67 ±2.89

26.45 ±3.09

15.50±2.86

24.42±2.94

Difference
between
Fi and Fi

4- 4.44±2.97
+ 10.87±4.22
4- 0.50±0.92
4- 3.42±0.90
+ 4.03±1.62
4 0.18±0.89
+ 0.62 ±0.89
4- 6.83±1.56
+ 1.95±1.77
- O.15±l.O3
4 2.65±1.74
4- 5.09±1.66
4- 2.97±1.91
4 2.91±1.33
+ 10.78±4.23
4 8.92±4.10

RESULTS OF SOME CROSSES BETWEEN TABLE
AND EGG BREEDS
PROFESSOR ALESSANDRO GHIGI, Professor of Zoology at the University of Bologna
and Director of the Experimental Station for Poultry Breeding at Rovigo, Bolognat
Italy, and DR. A. TAIBELL, Italy.
HE purpose of the crossing of these two breeds was to obtain in the second
generation, in hoinozygotic subjects appropriately paired, the two characteristics belonging respectively to the two parent breeds; namely, the masses of
muscle found in the Indian Game and the extreme fecundity of the Leghorn, while
preserving in general the morphology of the Italian fowl.
The antagonistic characteristics of the two breeds being numerous (at least 16),
there was to be expected from the first uniform generation, Fi a highly polymorphous
offspring. The question
was to select among this offspring only such females as
should combine writh the factor of high egg production peculiar to the Leghorn
(determined by trapnesting during twelve months of laying) the powerful muscular
development peculiar to the Indian G^ame, while retaining the general morphological
and ethological characteristics of the Italian fowl; namely, the slender form, elegant
carriage, single comb, white or cream-coloured lobes, orange-red iris, abundant
plumage, well-developed wing and tail feathers, eggs oval in form and having a white
shell, suppression of the maternal instinct, tendency to vagabondage, aptitude in
finding food.
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In the year 1925, a handsome Indian cock was paired with two White Leghorn
hens (of the English type) which by trap nest record had given proof of beingexcellent
layers (200 eggs per year). About fifteen chicks were hatched, which, with the
exception of their plumage which was entirely pale yellow in colour, appeared to
resemble closely the chicks of the Indian Game. Eleven of them lived to maturity,
seven being cocks and four hens.
It may be said in a general way that the results of Fi showed a number of
intermediate factors, and that even factors which appeared to be predominant are
not absolutely so, as they are influenced by the antagonistic action of the other
factor. Thus, for instance, the shape is that of the Indian Game, but the ensemble of
the body is far less massive and robust although less slender than that of the Leghorn.
Again, the tarsus (taken as an indication of the length and thickness of the bones),
while having the same length as that of the Indian Game or but little more, has a
circumference which is half way between that of the two breeds. The comb is nutshaped, but its development is such that in length and width, in the cock, it strikes an
average between the two breeds. The ear lobes are red, but small yellow spots
prevent the predominance of that colour from being complete. In the majority of
the birds the iris is yellow, but in some it is orange-yellow owing to the influence of
the red colour of the other breed. The colour of the plumage is white, but black
and brownish-red spots are seen in about half of the birds. Similarly, the colour of
the egg is dark as in the Indian Game, though paler; the shape is slightly less round;
the maternal instinct is powerful, but the intervals between accessions of the brooding
instinct are much longer and the eggs laid in the interval amount to 35 or 40, whereas
in the Indian Game hen they amount to only 15 or 20.
The intermediate characteristics then are not always the perfect medium of the
antagonistic characteristics of the parents, but approach sometimes one and sometimes the other.
Far more interesting were the results obtained from F2. The cocks of the "pyle"
type having been rejected as breeders, one of the pure white cocks was selected for
the purpose. Some sixty chicks were hatched, fifty-five of which have now reached
maturity.
Considering the numerous Mendelian factors present, the polyhybrids Fi were
expected to give an extremely varied progeny, the features of which, while oscillating
about a largely represented intermediate type like Fi, sometimes approached the
Indian Game and sometimes the Leghorn, although there was but small probability
of reaching either owing to the limited number of birds reared. The results fully
confirmed these expectations, for in a large number of subjects of the intermediate
type and analagous to those of Fi, there were shapes which approached the Indian
Game and the Leghorn less and less closely as they tended towards the model of the
original pure shapes without reaching it. Moreover, with regard to the colour of the
plumage, not only were the tints proper to the subjects of Fi and those of the pure
original breeds obtained, but also entirely new and unforeseen tints, with a clear
revelation of the cryptomeric phenomenon. For instance, there were the typical
barred, the dark barfed (Norwegian), the perfect black, variegated, black and white,
and finally the golden (Indian Game), in which, in place of the black feathers on the
neck and tail and black markings on every feather on the body, we have white feathers
and markings. It is our opinion that this variety of colours comes from the White
Leghorn, which is incompletely predominant and which, outside of Italy, has been
subjected to numerous crosses with the most diverse varieties.
Not to proceed further with the description of each individual subject, the entire
mass of Fi may be divided into three principal groups, according to whether the
various subjects approach more nearly to the intermediate type (Fi), to the Indian
Game type or to the White Leghorn type. These three groups are of course artificial, they being always connected by transitory forms which leave us perplexed as to
their classification, since the sum total of individuals constitutes an uninterrupted
scale oscillating between the two progenitors.
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The group containing the birds of the intermediate type, which resemble more
closely those of Fi, is the largest, containing 41, or over 76 per cent. The group
including the birds of the Indian Game type (although not a single one is exactly
like the model of the pure original breed) is the smallest, numbering but three birds,
or little more than 5 per cent. The group containing the birds of the Leghorn type
(although in this case too not a single one is exactly like the pure original breed) is
slightly larger, comprising 11 birds, or 20 per cent of the total number.
On examining the behaviour of each couple of Mendelian factors in the Fi and
F2 birds we have made the following observations:
Neither the large size and corresponding heavy weight of the Indian Game, with
its massive and sturdy aspect, nor the medium size and body weight of the Leghorn,
with its active and slender aspect, has predominated in F : , the two characteristics
having combined to produce birds intermediate both in aspect and in weight. In
the classification of the F2 birds the mixed intermediate character was maintained in
the most of them (in 41 out of 55); the massive, heavy Indian Game type in a very
few (5) and the light Leghorn type in 11. However, as we have said elsewhere, the
41 intermediate forms are differentiated among themselves, and in the extremes we
find forms that might be classified either as Indian Game or as Leghorns, just as in the
two groups representing the Indian Game and the Leghorn types there is not one
individual that matches the pure original breeds.
It is less difficult to check the factor of the comb. In Fi we have seen that the
nut-shaped comb predominates over the single comb. Among the 55 subjects of
F2, 39 had nut-shaped combs (20 males and 19 females) and 15 had single combs
(6 males and 9 females): one female had a single but rudimentary comb without a
trace of indentation, resembling the central portion of a nut-shaped comb. The
proportion given by Mendel is almost exactly right, being 2.7: l(instead of 3 : 1).
The nut-shaped combs are not all alike, varying from very small, almost rudimentary
ones to others which are much developed and in which it is difficult to recognize the
typical nut-shaped form, there being a large central section with thick, short indentations, on either side of which are ranged longitudinally in symmetrical file other short,
thick indentations like nipples. Similarly, the single combs are not all of the same
size, varying from very well-developed to very small, barely visible ones. The
indentations are sometimes far apart, sometimes very close together (up to 10 teeth
and more), and the wattles are generally in harmony with the size of the comb,
indicating in a general way a certain correlation between the two birds having a welldeveloped comb, and, although more rarely, vice versa.
The colour of the lobes is also easy to check. It has been seen in Fi that the
ear lobes were small and red in colour with a slight sprinkling of yellow spots. Among
the 55 F2 birds, 46 have small ear lobes of mixed yellow and red in varying proportions; 32 (12 males and 20 females) having the yellow tint in predominance and in
general occupying the centre; and 14 (7 males and 7 females) having a prevailing red
tint. Three birds (2 males and 1 female) have ear lobes entirely red, and six (5 males
and 1 fexnale) have white or slightly cream-coloured ear lobes. The proportions of
Mendel, which relate to a mixed type and should therefore have been 1 : 2 : 1, have
proved to be 1 : 15 : 2. It is evidently difficult to determine the correct ratio here;
many white ear lobes with a slight reddish border, reckoned in the intermediate type
should perhaps have been placed in the white type, while red ear lobes slightly sprinkled with white or yellow, also counted in with the intermediate type, should be
reckoned among the reds.
With regard to egg production, it was noted that the Fi have inherited the tardy
characteristics of the Indian Game, as they did not begin to lay until the eighth
month. In the female F2 birds the characteristic precocity was manifest in some;
in fact, one pullet began laying at the age of 5 months and 20 days, another at 6
months and 10 days, six at 7 months, one at 7 months and 5 days, and three at lYi
months. These observations were, however, confined to the pullets hatched first,
at the end of April. Still others began laying at 8 months and others have not yet
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begun. Their precocity is not in proportion to the other characteristics of the
Leghorn type (the same being true of all the other factors). The most precocious of
all is a hen of the intermediate type with a nut-shaped comb, rudimentary wattles
and a yellow iris; while another which follows her closely is also of the intermediate
type with a nut-shaped comb, small wattles, red and yellow ear lobes and a yellow
iris.
We can say nothing as yet with regard to the number of eggs laid.
As regards shape and colour, the majority of the eggs are similar to the eggs of
Fi, that is, ellipsoidal and brownish-yellow. However, four hens of F2 are laying
eggs of the Leghorn type,*—oval in shape and white or ivory-coloured.
The regularity in laying at the present time (taking into account the inclemency
of the weather), appears to be that of the Leghorn type, the maximum number of
consecutive days of laying being five (35 eggs in 50 days).
With regard to the maternal instinct, strong in all the Fi females, we have been
unable to make any observations owing to the limited number of eggs laid, although
some of the hens, as has been seen, have already reached a total of 35.
DISCUSSIONS

J. D. BARBEAU, L. CREVIER and W. R. SNELL took part in the discussion on this paper, which brought out the following main points;—
That the difference between the objective in the origination of the Chantecler
and that of the crosses in question was that in the latter the desire was to obtain a
bird with a large comb, resembling the Leghorn.
That crossing the Leghorn with the Indian Game materially reduced the egg
production.
That while Leghorn males were crossed with Indian Game females, and vice
versa, up to the present time the results have been the same, both from the morphological and physiological standpoints.
That the Leghorns used in the crosses were good layers (200 to 250 eggs), while
the origin of the Indian Games was not known.
MESSRS.

A STUDY OF THE CHANGES IN THE DISTRIBUTION OF FIRST YEAR EGGS WITHIN A
FLOCK OF S.C. WHITE LEGHORNS AT THE
UNIVERSITY OF BRITISH COLUMBIA
V. S. ASMUNDSON, B.S.A., M.S.A., Assistant Professor of Poultry Husbandry,
University of British Columbia
VANCOUVER, CANADA.

T

HE distribution in the first year of eggs produced by domestic fowls has
received considerable attention during the last two decades, more particularly
in connection with studies of records made at egg laying contests. Pearl and
Surface (1910) prepared an extensive report on the seasonal distribution of eggs
produced by the Maine Station flock of Barred Plymouth Rocks. More recently
Dunn (1924) has published reports regarding Wyandottes, Rhode Island Reds and
Plymouth Rocks based on the records obtained at the Storrs Contest.
The four reports referred to are based on records made on or near the Atlantic
Coast. The present paper reports data secured on the Pacific Coast—in fact, only
a few hundred yards from sea water—under climatic conditions that differ materially
from those prevailing in the New England region of the North American continent.
On this account the data herein presented are not strictly comparable to those given
in the reports mentioned above. They deal, moreover, with a different breed.
Nevertheless, it may prove interesting and profitable to compare and contrast the
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records from the East and the West herein reported, particularly since the records
secured at the University of British Columbia are in most respects equivalent to
those obtained at official egg laying contests in British Columbia.
OBJECT

The object of this study is: (1) to show what changes have taken place in the
monthly and total (annual or twelve months) egg production of a relatively high
producing flock of Single Comb White Leghorns. (2) Also to demonstrate what
changes have occurred in the variability of egg production for these periods. It
was originally intended to show the basis for selection of the breeding stock and its
effect on the egg production of the progeny, but because of limited time and space,
only the briefest reference can be made to this important question.
MATERIAL AND METHODS

This study is based on the trapnest records of 693 S.C.W. Leghorn pullets,
made on the poultry plant of the University of British Columbia. The pullets were
hatched and reared on the plant, and all of them, except ten pullets hatched June 2,
1923, were hatched in March, April and May. These ten birds made records on a
par with those made by May hatched birds and are, therefore, included. The birds
were not culled. Records are included for all birds that lived to complete the twelve
months period from November 1st to October 31st.

-/

x /

Nov.
Dec. Jan,
Feb. March.
April
May
June
July
Aug.
Sept. Oct.
Fig. 1—Distribution of First Year Monthly Means. Broken line—1920-21; Solid line—1925-26

It may well be to refer briefly to local climate and other environmental factors
since these are known to affect egg production. The lowest temperature recorded
at Vancouver during the six years was 9.0 F. and the highest 92.4 F. The mean
temperatures for the years 1920-1926 varied from 48.3 F. to 52.2 F. The average
(mean) precipitation for the past twenty-one years was 56.13 inches, most of which
falls in October to March inclusive.*
The birds were fed rations of grain and mash, usually supplemented with a
little milk, as outlined by Lloyd and Asmundson (1925). The rations used and
methods of feeding employed do not differ materially from those reported by other
colleges and experiment stations, and may be considered to conform to what have
*Information furnished by Mr. E. B. Sharman of the Canadian Government Meteorological Service, Vancouver, B.C.
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been accepted as standard rations and methods of feeding. No artificial illumination
was used at any time.
Complete trapnest records are available for all birds included in this study, but
only such eggs as were laid from November 1st to October 31st are considered in this
paper. This eliminated, so far as it is possible to eliminate them, differences due to
variations in hatching dates and facilitates comparison with data from other sources.
Eggs laid outside of trapnests are not considered, so that the averages here reported
are slightly lower than those based on all eggs laid. The number of eggs laid outside
of the trapnests was small, around one egg per bird.
The constants (mean, standard deviation and co-efficient of variability) were
calculated by the usual formulae using grouped data. For the monthly production,
a class range of three eggs (0-2 etc.)* was adopted, and for the twelve months'
production, a class range of twenty eggs. The range in monthly egg production was
from 0 to 31, the range in annual production from 65 to 318.
DISTRIBUTION

OF MONTHLY

EGG PRODUCTION

The constants for the mean monthly egg production for each year and for all
the years are given in Table I. The last column, based on all the records used
shows that the egg production increased in December and January over the preceding
months but decreased in February. This decrease in February is an actual decrease,
and is not attributable to the fewer days in that month. The mean again increased
ir| March and reaches the highest point or peak for the year in April. From then on
there is a gradual decline until September is reached when egg production decreases
more rapidly, reaching the lowest point for the year in October. The distribution
shown here appears to be typical for Leghorns, but according to Lewis, (1919), the
lowest monthly production for other breeds usually comes in November. This is also
borne out by Dunn's (1924) data.
If we contrast the monthly means in the separate years, certain differences are
at once apparent. Thus in 1920-21, the egg production was low in the months of
December and January, but, in spite of the low rate of production, there was a
marked decrease in February. The egg production increased gradually in December,
January and February until the rate of egg production in these months was only
slightly lower than in March, April and May, the months of highest egg production.
The decrease in the means in February, which was so marked in the first three years,
is apparent only in the last two years. This decrease which was caused by some of
the birds "resting", has been almost completely eliminated, apparently through
selection. It is probably analogous to the "winter pause" noted by Goodale (1918)
for Rhode Island Reds.
The changes that have taken place in monthly egg production are illustrated in
Figure I. which shows graphically the data given in Table I for 1920-21 and 1925-26.
So far as can be determined from an examination of Figure I and Table I, the significant changes are mostly changes in winter egg production. These changes are twofold, an increase in rate of egg production, and an apparent elimination of the winter
rest period. In this connection it is interesting to note the observations made by
Goodale (1918) and Dunn (1924) who found that a separate winter cycle was not
discernible in the combined records of fecundity for the breeds that they studied.
The results of this study show that although a separate winter cycle was exhibited
by the records for the flock in the first three years, such a winter cycle is not necessarily characteristic of fecundity in the White Leghorn breed.
The highest monthly mean egg production for the year is recorded twice in each
of the three months, March, April and May. There has been an increase in March
egg production, possibly associated with the elimination of the winter rest period.
The differences in the March means f° r 1920-21 and 1925-26 are statistically significant and would seem to point to a tendency for the peak in production to come
earlier in the year.
*This grouping results in a slight error in some months due to the large number of zero producers.

TABLE, 1

Oo

MEAN MONTHLY EGG PRODUCTION

Month

1920-21

Nov.. . .
Dec

15.806+ .495
15.8331 .465
13.944+ .429

Jan
Feb
9.5281.452
March.. 18.778+.330
April. . . 22.1941 .273
May.... 23.472+.267
June.... 20.4451.343
July....

August .
Sept
Oct

18.361 + .432
17.722+ .433
12.639+.521
7.1941 .492

1921-22

12. 737 +.354
15.058+ .293
17.029+ .382
12.124+.375
20. 007+.257
23.423+ .146
22.920+.238
20.752+.302
20.185+ .341
19.635+ .338

15.431+ .434
8.183+.403

1922-23
12.6901
19.9051
20.881 +
15.095 +
21.548 +
23.714 +
22.905 +
20.905 +
20.738 +
20.357 +
15.072 +
7.833 +

1923-24

.429
.340
.315
.302
.275

.193
.294
.340
.351
.360
.435
.465

10 2931 .511
16 564 + .488

17 827 +
19 135 +
22 6541
22 316 +
21 391 +
19 451 +
18 459 +
16 383 +
12 752 +
5 4441

.401
.279
.223
.242
.303
.310
.370
.475
.437
.389

1924-25

1925-26

17. 5631 .474 12 .4741
.403 20 .0521
.369 21 .412 +
.345 19 .0931
.256 23 .7631
.317 22 .124 +
.439 22 .093 +
.431 20 .3301
.439 20 .021 +
17. 500 + .466 ! 17 .732 +
14. 696 + .506 13 .309 +
7. 4 5 7 1 .511
7 .309 +

20. 891 +
2 1 . 381 +
18. 902 +
23. 109 +
2 3 . 239 +
2 1 . 902 +
19. 9131
20. 696 +

.625
.480
.428
.381
.280
.347
.404
. 395
.473
.499
.532
.508

All years
13.6021 .200
17.823+ .179
18.593+ .173
15.0821 .171
21.6971 .117
22.8661 .102
22.4631 .131
20.3121.142
19.714+ .163
18.381+ .171
14.022+ .195
7.221+ .187

O

r

D

T t\

O
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r

TABLE 11

*!

T H E STANDARD DEVIATION FROM T H E MEAN MONTHLY E G G PRODUCTION

O
Month

1920-21

1921-22

Nov. . . .
Dec

7.630+.350
7.163+.329
6.617+ .304
6.966+ .320
5.089+.234
4.209+.193
4.113+.189
5.283+.242
6.659+.306
6.673+ .306
8. 028+.368
7.575+ .348

6.146+.250
5.084+.207
6.629+. 270
6.516+.265
4.459+ .181
2.539+.103
4.142+.169
5.248+. 214
5.916+.241
5.961+.239
7.530+.306
7.004+.285

Jan

Feb
March. .
April. . .
May
June
Tuly.. . .
August .
Sept
Oct

1922-23

7.140 +
5.661 +
5.247 +
5.022 +
4.583 +
3.218 +

4.888^
5.652 +
5.835 +
5.984 +

303
241
223
213

195
137
208
240
248

254

7.235 + 307
7.743 + 329

1923-24
8. 728 +
8. 350 +
6. 851 +
4 . 767 +
3 . 812 +

361
346
284
197
158

4. 134 +
5. 174 +
5. 299 +
6. 328 +
8. 122 +
7. 477 +
6. 648 +

171
214
219
262
336
310

375

1924-25

1925-26

.335
.285
.261
.244
.181
.224
.310
.304
.310
.329
7. 205 + .358
7. 267 + .361

9. 128 + .442

6. 744+
5 . 729 +
5. 244 +
4 . 915 +
3 . 640 +
4 . 514 +
6. 247 +
6. 1251
6. 245 +
6. 628 +

7. 013 +
6. 252 +
5. 558 +
4 . 081 +
5. 059 +
5. 899 +
5. 763 +
6. 905 +
7. 283 +
7. 760 +
7. 418 +

.339
.302
.269
.198
.245
.285
.279

.334
.352
.376
.359

All Years

o

7.804,1.142
6.980+ .126
6.7611.122
6.69<i + .121
4.565+ .083
3.987+ .072
5.110+ .092
5.558+ .101
6.365+ .115
6.722+ .122
7.626+ .138
7.321,+ .133
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The means for 1923-24 vary from those for other years. This is difficult to
account for without a detailed analysis of the records. The low production during
the first three months is due to an unusually large number of late hatched birds and
birds that stopped after laying for a short period. It is probable that slight changes
in feeding management due to changing men in charge of the birds early in September
1924, caused the lower September and October production that year.
The means for November have fluctuated from year to year without any apparent relation to subsequent egg production. The means for June are remarkably
uniform for all the years, whilst the means for July, August, September and October
varied from year to year but show no significant difference if compared for the first
and last years. VARIABILITY IN MONTHLY EGG PRODUCTION
We may next turn to Tables II and III to see whether the absolute and relative
variability has changed. The absolute variability as measured by the standard
deviation (Table II) is greatest in November followed by September, October and
August in the order named. The standard deviation is lowest for April, with March
May and June next. In other words, the variability is greatest when the rate of
production for the flock is changing, lowest when conditions are most favorable.
The changes in variability are indicated by a comparison of the standard deviations of the monthly egg production in 1920-21 and 1925-26. With the increase in
egg production in February, there has been a decrease in variability in February and
an increase in variability of May egg production.
The standard deviations for other months vary from year to year, but cannot be
said to show any constant trend.
The-standard deviations for this flock of Leghorns differ from those for other
breeds reported by Dunn (1924) in that they are higher in November than in
December. This is undoubtedly due to the later start made by the Wyandottes,
Reds and Rocks. The lowest standard deviation comes in April for all breeds, the
standard deviation for the Leghorns being lowest.
The relative variability as shown by the coefficient of variability is greatest in
October, followed by November, September and August. Each year the coefficient
of variability was greatest for October, but some years it was higher in September
than in November. The coefficient of variability, like the standard deviation, is
lowest in April followed by March, May and June.
The changes in relative variability or magnitude of the coefficient of variability
follow the changes in mean egg production and the standard deviation. Thus the
coefficient of variability is lower for January, February and March 1926 than for the
same months in 1921, but is slightly higher in April and May. The coefficient of
variability is greater for December 1925 than for December in any other year except
1920. Also, the coefficient of variability is greater for November 1925 than for
November of any other year. The relative variability in these months depends on a
number of different factors including the proportion of early and late (March and
May) hatched pullets in the flock. They cannot be taken to show any trend in the
variability of egg production for these months.
The changes in the coefficient of variability for other months fluctuate from
year to year. These changes are probably not significant except to indicate that
environmental conditions vary from year to year.
The coefficients of variability for monthly egg production which are presented
in this paper may be taken to be typical for Leghorns in the Pacific Northwest that
are not managed with artificial light. They again differ from the data for other
breeds on the Atlantic Coast (Dunn 1924) in that the coefficient of variability is
higher for October than for November or any other month.
ANNUAL EGG PRODUCTION

The means, standard deviations, and coefficients of variability for the annual
(twelve months) egg production for each year and all the years are presented in
Table IV. This shows that the mean egg production increased from 196.666 + 2.380
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eggs in 1920-21 to 220.476 + 2.151 eggs in 1922-23. Except for the following year
(1923-24) the average (mean) production remained practically stationary for subseguent years. The increase noted is due mostly to an increase in December,
January, February and March egg production, as noted before, and only partly to an
increased rate of egg production in other months. The difference in the means for
difference
1920-21 and 1925-26 is 22.40^+3.739 eggs, or —
— = 5.99, and
error of the difference
is, therefore, statistically significant.
The difference in the standard deviations (Table IV) are not statistically significant with the exception of the difference in the magnitude of the standard deviations
for 1923-24 and 1925-26 Nor are any of the differences in the coefficient of variability statistically significant. We may, therefore, state that the absolute and relative variability in annual egg production, as measured by the standard deviation and
coefficient of variability, has not changed with the increase noted in mean annual egg
production. This agrees with the findings of Dunn (1924) for other breeds.
TABLE IV
SUMMARY OF VARIATION CONSTANTS FOR ANNUAL EGG PRODUCTION

Year

No. Birds

Mean

Standard
Deviation

Coefficient of
Variability

1920-21
1921-22
1922-23
1923-24
1924-25
1925-26

108
137
126
133
92
97

196.666 + 2.380
209.708 + 2.257
220.476 + 2.151
202.482 + 1.981
226.956 + 2.670
219.072 + 2.915

36.108 + 1.657
39.188 + 1.595
35.788 + 1.521
33.860+1.402
37.986+1.888
42.550+2.059

18.366+ .871
18.687+ .786
16.232+ .699
16.722+ .711
16.737+.857
19.423+ .975

All Years

693

211.848 + 0.994

38.844 + 0.703

18.336 ±.343

TABLE V.
PERCENTAGE FREQUENCY DISTRIBUTION ON THE BASIS OF ANNUAL EGG PRODUCTION

Eggs

61-100
101-200..
201-240...
241-280...
281 and over.. .

1920-21 1921-22 1922-23 1923-24 1924-25 1925-26

1.9
47.2
40.7
10.2
100.0

All
Years

35.8
40.2
22.6
1.4

28.7
37.3
31.7
2.4

.8
40 6
47.3
10.5
.8

2.2
18 5
32.6
45.6
1.7

2.1
24 7
40.2
27.8
5.1

1.0
33.4
40.1
23.7
1.7

100.0

100,1

100.0

100.0

99.9

99.9

PROPORTION OF HIGH AND LOW PRODUCERS

Table 5 was prepared to show the changes that have occurred in the proportion
of high and low producers. It will be noted that while the proportion (percentage)
of hens laying any given number of eggs does not change consistently, there is,
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nevertheless, a marked tendency for a larger proportion to lay over 200 eggs. 192324 again shows up unfavorably, comparatively few birds in that year having laid
over 240 eggs, while many failed to reach an annual production for this period of
more than 200 eggs. The birds trapnested in 1925-26 show little advance over
immediately preceding years, except in the number of birds laying 281 eggs or over.
As was to be expected, the proportion of birds laying 200 eggs, or less, was least in
1924-25 whilst the proportion of records over 240 eggs was greatest in that year.
The distribution in the columns for 1924-25 and 1925-26 indicates that the presence
of a large proportion of moderately high producing birds in the flock is more likely to
result in high average egg production than the presence of a few very high producers.
NATURE OF SELECTION OF BREEDING STOCK

As stated before, only the briefest reference can be made here to the selection of
breeding stock. The average first year egg production can be used most easily to
indicate the basis for selection. The average first year annual egg production of
hens for which detailed records are available and from which pullets were reared in
the different years was as follows: 1920—204.0; 1921—210.8; 1922—224.3;
1923—246.4; 1924—259.4; 1925—262.0. Unfortunately, the records for the first
year (1920) are for only 13 out of the 31 hens whose pullets were trapnested in
1921-21, while details are not available for the records of some hens mated in subsequent years. A certain number of medium producers*—hens with first year records
slightly in excess of 200 eggs—were used because their daughters proved to be
uniformly good layers. This practice was followed throughout the six years, but
despite this, the proportion of high producers increased so rapidly that in the last two
years 131 out of the 189 pullets were the daughters of hens with records over 250 eggs.
The males were at first selected on the basis of the performance of their sisters
during the winter months. Later the males selected were mostly from high producing hens whose daughters laid comparatively well. In some cases exceptions
were made, and males from hens with records close to 300 eggs were placed in the
breeding pens although their sisters proved to be only mediocre layers.
As indicated by the tables presented in this paper, egg production has increased
in the winter months of December, January and February, and in March, the first
month of spring. This has resulted in a corresponding increase in annual (twelve
months) egg-production. The rations and methods of feeding have not been changed
in any way, except in unimportant details, during the six years. The conclusion
that the changes noted are due to the selection of the breeding stock would, therefore,
seem justified.
There was no increase in the average number of eggs laid in April or later
months. A great many of the pullets in the last two years came from hens that laid
at a high rate through August, September and October, and yet mean egg production
did not increase in these months (Table I). The explanation for this may be that the
breeding stock was not selected so consistently for high production in these months
as they were for high winter egg production. In view of the fact that it has been
demonstrated that egg production can be increased in August, September and
October, through changes in management, it would be interesting to determine
whether an increase can be effected in these months through breeding. We hope
to secure information on this point through a further study of the records used to
prepare this paper.
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DISCUSSION

MESSRS. D. E. WARNER, L. E. CARD, F. A. HAYS, J. S. CARVER, S. SMITH and
C. KNANDEL participated in the discussion on this paper, the principal points

H.
brought out being:—
That there has been no increase in mortality during the six years, it having
ranged around ten per cent.
That it is assumed that the elimination of the winter pause and the maintenance
of body weight are due to selection because the methods of management have not
been changed, the same attendant having been in charge for the first four years and
another attendant for the last two years.
That the pens are twenty feet by twenty with about one hundred birds to a pen.
That during the past two years (1924-25-26) the production during the four
winter months has been about 65 per cent.
That the records do not indicate any decrease in egg weight as production increased. The figures prove that small egg weight is not necessarily associated with
high production.
That the egg weight increases approximately up to January or February,
decreases during the subsequent months, and then increases again.
That the rations contained 7Y<i per cent meat scrap and iy% per cent fishmeal,
supplemented with a little milk. Details of the feeding methods and rations are
given in Bulletin No. 93, published by the Department of Agriculture, Victoria, B.C.

EXPERIMENTAL INTERSEXUALITY AMONG
GALLINACEOUS BIRDS AND ITS EFFECT ON
SECONDARY SEXUAL CHARACTERS
ALBERT PEZARD,

Assistant, General Biological Laboratory

77 BIS, RUE MICHEL-ANGE, PARIS,

and
DR CARIDROIT, PARIS, FRANCE

Read by Title
N intersexual gland is a gonad which changes its sex, that is, an ovary which
is transformed into a testicle, or vice versa. Intersexuality is not therefore
* a stable condition; it constitutes, to a certain extent, a temporary hermaphrodism.
We have succeeded in producing experimentally this phenomenon in ovaries
of domestic hens. First perceived by Pezard in 1922, the problem has since been
submitted by us to a minute study.

A

EXPERIMENTAL PROCESS

It consists in transplanting on the bird itself, a male or female capon, a very
small fragment of ovary.
Very soon after the operation (already noticeable at the end of three months)
the fragment of ovary transplanted is invaded by a new tissue, which by evolution,
becomes an embryonary testicular structure; however, the seminiferous ducts do
not contain large cells, such as are found in testicles from young cocks.
HlSTOLOGICAL DEVELOPMENT AND CAUSE

Two different processes have been identified in the formation of this testicular
tissue; 1. the germinative epithelium, surrounding the ovary, invaginates and sends

138

WORLD'S

POULTRY

CONGRESS

forth a cord which becomes seminiferous ducts; 2. cellular elements from the theca
of the follicles, the remains of the first embryonary epithelial proliferation actively
divide, first giving a syncytium in which seminiferous ducts form later on. The
two processes are not incompatible and may be observed simultaneously in the same
transplantation.
The cause of this proliferous growth of epithelial elements is the decrease in the
number of follicles of the ovary. There is a sort of equilibrium between these two
formations; the follicles (cocytes and granulosa) appear to have an inhibitory power
towards the epithelial elements, which power seems to decrease as the number of
cocytes increases.
SECONDARY SEXUAL CHARACTERS OF INTERSEXUATE BIRDS

They are subject to the same determinism and to the same laws as unisexuate
animals, or experimental hermaphrodites. Although its structure is embryonary,
the testicular tissue causes a masculine formation of the comb, when in sufficient
quantity (Fig. I). The ovarian tissue, even though the old condition is only
revealed by cocytes and their granulosa, to the exclusion of theca and interstitial
cells, produces the female characters, (hen plumage, absence of spurs), when in
sufficient quantity.

FIGURE 1

Intersexuate Hen Obtained Experimentally

CANADIAN RECORD OF PERFORMANCE FOR
POULTRY
W. A. BROWN, B.S.A., M.S., Chief of Poultry Division, Dominion Live Stock Branch
OTTAWA, CANADA

T

HE basic economic necessity of successful business is the production and
marketing of -a quality article at the lowest possible cost. To meet this need
in the poultry industry, Canada has developed national policies embracing
production, markets intelligence, standardization, advertising and co-operative
marketing of the product. The production part of these policies includes Record of
Performance for Poultry.
Record of Performance is a breeding policy primarily intended to make available
annually a mass of cockerels dominant in the characters of vigour, production, eggsize, standard requirements; in other words, the creation of a powerful economic
force in cost accounting the production of the farm flocks of Canada. The testing
and certifying of the females from which such cockerels are bred is the basis of the
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policy. The birds are trapnested and the breeding work done by the breeders on
their own premises for two reasons:—
First, only in that way can a sufficient number of birds be tested and
made available each year;
Second, only by actually doing the work themselves, can the breeders
develop to the greatest possible degree, individual ability and
enterprise.
The project when introduced appealed to many breeders, particularly those
already engaged in or contemplating systematic breeding work on their own plants.
It stressed those factors which have meant the most in the development of the live
stock industry—the capitalization of individual effort in the solution of breeding
problems, and the development of high producing stock by individuals on their own
farms, in a practical, economic way. In other words, the policy was designed to
bring to the fore individual ability and enterprise in poultry breeding, and to focus
them on common economic objectives in a national way.
Briefly, Record of Performance consists of the official inspection of privately
trapnested flocks of pure-bred poultry on the breeders* own plants, and the subsequent certification of the production recorded. With it is linked the inspection
and approval of cockerels, the progeny of certified females in approved matings.
The biggest problem from an administrative standpoint is the efficient checking and
verification of the records.
The test for production lasts for a year, each bird's record-period starting with
the first egg laid in a trapnest, provided it is between July 1st and December 31st.
The birds must be vigorous, free from contagious disease and standard disqualifications, and of reasonably good breed type and colour. The eggs must average at
least two ounces each in weight. Inspections are unannounced, at irregular intervals, and of one to three days' duration, depending upon the size of the entry.
During his inspection the inspector has entire charge of the birds as regards trapnesting, weighing the eggs, etc. He also carefully supervises the breeding records of
those breeders entered for cockerel approval.
Record of Performance is now in its eighth year. Its history and development
form one of the most humanly interesting stories to be found in any branch of poultry
work. During the first seven years of the work a total of 94,419 birds have been
banded and tested. Of these, 26,551 birds qualified for Record of Performance
standard certificates (150 eggs) and 7,698 qualified for Record of Performance
advanced certificates (225 eggs). Thus a total of 34,249 birds have been granted
official government certificates covering their production, egg-weight, standard
breed qualities, etc. This mass of tested and certified stock, distributed in every
province of the Dominion, has proven a great national asset in the increased production of the country.
It was quite natural that in its early stages such a new and revolutionary undertaking should come in for its share of unfavourable criticism. It was freely predicted
that no system of inspection and supervision, be it ever so strict, could verify and
guarantee trapnest records made by breeders on their own plants. With such
criticism, those in charge of the work took no issue, preferring to let results speak for
themselves. They knew that the foundation was broad and strong, and that it
required only proper administration to build up a policy that would be sound in
principle, practical in application and accurate in its verification of the records. The
proof of this is the growth of the work, world-wide acceptance of the records and
demand for the stock.
The administration of the Record of Performance policy, as regards checking
the records, is not such a difficult matter as it might at first appear. The vast
majority of breeders are honest and have too much at stake to send in false reports.
The inspectors are highly trained in estimating production from the birds' handling
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qualities, etc., and are also expert in sizing up the man in charge of the birds and
telling whether it is reasonable to expect records such as are being reported, taking
into consideration breeding, condition, feeding, housing, and attention. It remains
for the supervisor to correlate the available information, examine the records, and
pick out any doubtful looking entries. These are then subjected to the most careful
examination, mathematical checks of various sorts are applied to the records as
submitted, further and specific information is obtained, with the result that it is not
hard to tell whether or not the records are authentic. It is necessary to concentrate
in this way on only a small number of breeders each year.
There is now little or no tendency on the part of the older breeders to falsify
their records. They know that the check on the production is close and efficient,
and that to be dropped from the record would seriously injure their business.
Further, the breeders realize that their records must be accurate if they are to have
the information necessary to carry on their own breeding work.
After over seven years of successful operation, Record of Performance, is to-day
prepared to refute any claims that the records made under its supervision are not
accurate and reliable. The whole system has been most thoroughly examined at
different times by some of the foremost poultrymen, statisticians, journalists and
others, and has invariably been pronounced accurate, reliable and above all, useful.
Record of Performance would have justified its existence if it had done nothing
more than check wild and extravagant advertising, and made known the best sources
of breeding stock. It has gone far in encouraging the breeders to breed for vigour,
egg-size, standard breed qualities, etc., and the general standard and excellence of
Record of Performance stock is to-day much above what it was a few years ago.
Through the exchange of ideas during the visits of the inspectors, the ideals and
methods of the breeders have been greatly advanced, and herein lies the greatest
good of the policy, as the excellence of the stock can only be the measure of the wisdom, skill and industry of those producing it.
One very great contributing factor in the success of Record of Performance has
been the activity of the Provincial Record of Performance Breeders' Associations,
not only in solidifying the policy, but in giving all breeders a common objective, in
standardizing business methods, and in seeking out and developing new markets for
Record of Performance stock. There are now eight of these associations in the nine
provinces of Canada.
It is through these associations that the cockerel approval work is largely
handled. The breeders make entry for approval through their respective associations. The Department, through the inspectors, approves the matings, checks the
pedigree work and inspects the cockerels, on behalf of the associations. The chicks
from these matings are pedigreed under a standardized system, each step of which is
carefully checked by the inspectors. When they are six months old, the cockerels
from the matings are given a rigid culling by the inspectors and those which pass
inspection are banded with official sealed bands.
The following extract from a letter received at the office in Ottawa of the Record
of Performance for Poultry, is typical of many that are received each year:—
"Please send me the Record of Performance report for 1926. Through
the one you sent last year I obtained stock which lays and looks remarkably
well. I want to get two male birds this year but will not do so until I have
the Record of Performance report for guidance."
These letters are written by people who know that Record of Performance stock is
good stock, carrying the certificate of the Canadian Government. They know that
it is vigorous, true to breed-type and colour, and of high productiveness, and that it is
bred and sold by men whose honesty and accuracy in recording, breeding and pedigree
work have withstood rigorous and repeated inspection. Once this bond of confidence
between breeder and buyer has been firmly established, the sale of stock at home and
abroad follows in increasing volume and at good prices. This is precisely what the
Record of Performance is doing for the Canadian poultry industry.
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DISCUSSION

In commenting on this paper, Mr. Oscar C. Brown stated that breeders in
Sweden, Norway, Denmark and Holland are deeply impressed by the Canadian
Record of Performance scheme as they recognise its great value. He also stated
that breeders in England are watching the development of this plan of breeding work
with much interest, and that they realise the results which have been attained.

CORRELATION BETWEEN THE EXTERNAL
CHARACTERISTICS OF A HEN AND HER
EGG PRODUCTION
HENRY H. SCHOLTEN, Zootechnical Institute
HOLLAND

of the University of Utrecht

{Read by Title)

T

HE problem of the possible correlation existing between the external characteristics of animals and their productive capacity is one that has engaged
the attention of a number of scientific men for a number of years past. This
is particularly true with regard to the larger domestic animals. In fact, until about
1880, only the outward appearance of an animal was considered when judging its
productive abilities.
In the case of cattle, many scientists undertook research work on this subject,
beginning with Bogdanow in 1897, who was followed by many others. The results,
however, were not of such a nature as to indicate a correlation of practical importance
for distinguishing the most productive animals. Consequently, a system of production control was soon introduced in order to obtain more reliable information.
About 1900, geneticists began research work concerning the inheritance of
factors affecting productive capacity. It appeared that factors which were inherited independently of each other, have an important bearing on this subject.
The question of a possible correlation between the external characteristics and
productive capacity of poultry, is more recent. In this case production was controlled first, and later an attempt was made to prepare a list of the external
characters of the best producers selected by this production control.
Walter Hogan was the first to suggest a method for distinguishing good layers
from poor ones by certain fixed external characteristics. This system consists in
measuring the distance between the terminus of the two pelvic bones, and between
the end of these bones and the point of the breastbone. According to Hogan, the
best producers are those which have the greatest distances between these bones.
W. Powell-Owen also emphasises these points as indicating a good layer.
Little was done in this connection from a scientific standpoint until 1924, when
Lothar Weinmiller of Germany began some research work.
He took Leghorns and Rheinlanders as representing the light breeds and
Wyandottes, Rhode Islands and Faverolles as heavy breeds. I venture to remark,
however, that the number of birds he used, 287 in all, was too small to justify any
definite conclusions.
By means of cow-compasses and a measuring tape, he took measurements with
regard to length, depth and width of the body, length of back, length of breastbone,
distance between the ends of the pelvic bones, distance between the ends of pelvic
bones and breastbone, length of thigh bone and shank, and also weighed the birds.
His conclusions concerning the light breeds were as follows:
1. Birds with a proportionately broad and deep breast, and with a long body in
proportion to their size, are the best layers.
2. Birds with a comparatively long breastbone and a great distance between the
end of the breastbone and pelvic bones are good layers.
3. The last mentioned distance, considered by itself, is no proof of good egg production.
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The distance between the pelvic bones should equal about one-third of the
breadth of the body. Birds having a smaller distance are poor layers. The
excess of this minimum does not indicate higher production.
5. The length of thigh bone and shank has no bearing on production.
In the case of the heavy breeds, there was no connection between production
and the respective body measurements.
During the egg-laying contest held at Hohenangern (Germany) in 1924, Sweers
compared the distance between the ends of the pelvic bones, between the end of the
breastbone and ends of the pelvic bones, and also the length of the back, with the
actual production of the birds, but found no direct correlation.
In order to check the resuls of the above mentioned investigators, I measured a
number of hens and compared the measurements with the production as shown by
trapnest records, to see if any correlation existed.
The measurements had to be taken at different breeders' establishments, and
consequently differences in feed and housing must be left out of consideration.
However, as they were all good breeders, the differences would be slight. Most of
the birds were year old hens and the others two year old hens. Evidently, the
measurements could not be absolutely accurate, but being always taken by the same
person, the trifling inaccuracies may be neglected.
Leghorns were taken as representing the light breeds and Barnevelds as representing the medium-heavy breeds. In all, 1024 birds were examined, 727 Leghorns
and 297 Barnevelds.
The following measurements were taken:
1. The distance from the end of a pelvic bone to the end of the breastbone
2. The cross distance between the ends of the two pelvic bones.
3. The breadth of the back.
4. The length of the back.
5. The width between the legs.
6. The distance between the root of the tail and the ends of the pelvic bone.
These measurements were taken because they can be fixed externally on the
skeleton, and express in figures the build of the body so far as it might be connected
with egg production.
Obviously, it is of no avail to compare the absolute value of the various measurements mutually, because of the differences in the sizes of the birds. It is therefore
necessary to have one constant body-measurement in which to express the others.
For this purpose I chose the back length as being the most suitable.
The relative measurements, or "indices" are obtained by the well know formula
of Durst.
v - a x 1QQ
c
in which "a" and "c" represent the two measurements which are compared with
each other; "a" is expressed in per cents of "c", so in this case "c" is always the back
length.
Yi is the relative distance between the end of the pelvic bone and the end of the
breastbone.
Y2 the relative distance between the ends of the two pelvic bones;
Y3 the relative back length;
Y4 the relative width between the legs;
Ys the relative distance from the root of the to the ends of the pelvic bones.
An iron sliding measuring stick of 20 c m . with millimetre divisions was
used for taking the measurements; these I took myself while an assistant held the
birds.
In measuring the distance between the end of the pelvic bone and the end of the
breastbone, and also between the ends of the two pelvic bones, it was necessary to
exercise great care not to exert any pressure on the bones, as this might have
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decreased the space. The length of the back was measured from the first dorsal
vertebra to the incisura ixhiadica.
It must be noted that in determining the distance between the end of the
breastbone and the end of the pelvic bone, and also the cross distance between the
ends of the two pelvic bones, these distances would be smaller if a hen were moulting
when measured than if she were not moulting. Although there were a few birds
moulting among those I measured, the number was so small in comparison with the
total number that they could have no influence upon the results.
It time permitted, I would have liked to give details regarding the results of this
measuring, and also to include the correlation tables which I prepared in connection
therewith. I will give, however, only a summary of them.
1. The correlation co-efficients of Leghorns are:
For distance between end of breastbone and end of pelvic bone / egg production
0.286 + 0.0341.
For cross distance between ends of pelvic bones / egg production 0.298 + 0.0339.
For back breadth / egg production 0.140 + 0.0364.
For width between legs / egg production 0.334 + 0.0041.
For distance from root of tail to ends of pelvic bones / egg production
0.0305 + 0.0371.
Those of Barnevelds are:
For distance between end of breastbone and end of pelvic bone / egg production
0.290 + 0.0533.
For cross distance between ends of pelvic bones / egg production 0.391 + 0.0493.
For back breadth / egg production 0.298 ± 0.0530.
For width between legs / egg production 0.0973 ±0.0577.
For distance from root of tail to ends of pelvic bones / egg production
0.242 + 0.0559.
2. The relative distance from the end of the breastbone to the end of the pelvic
bone, the relative distance between the ends of the two pelvic bones, the breadth of
the back and the width between the legs, are greater in Leghorns than in Barnevelds.
3. The relative distance from the root of the tail to the pelvic bones is smaller
in Leghorns than in Barnevelds.
4. The relative worths of the various body measurements of Leghorns are as a
rule greater than those of Barnevelds.
5. There exists a positive correlation between various external measurements
of the hen and her egg production. This correlation is so slight, however, that it is
of no value in selecting the most productive birds according to external characteristics, and in both light and medium-heavy breeds it is too small to be of any practical
value.

THE RELATION of MATURITY to EGG
PRODUCTION
H. L.

B.S. Professor of Poultry Husbandry, University of Missouri
COLUMBIA, MISSOURI, U.S.A.
N this paper the writer will confine his discussion to two phases of the problem:
I. The Correlation Between Rate of Sexual Maturity and Egg Production,
and II. The Relation of the Date of Sexual Maturity to Egg Production.
The opinion prevails that the shorter the time required from hatching to maturity, as measured by the age at date of first egg, the more eggs the hen will lay during
the first laying season.
Numerous American investigators have presented data
which support this opinion. However, the data are fragmentary and some confusion exists due to failure to differentiate between rate and date of maturity.
Early maturity in some cases refers to a rapid rate of maturity while in other it has
reference to the time of year in which the pullets came into laying. The general
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conclusions among the various investigators support the general opinion that quick
maturity is a desirable characteristic, and may be used as a guide in the culling of
pullets and the selection of breeders from the standpoint of egg production.
I. T H E CORRELATION BETWEEN RATE OF SEXUAL MATURITY AND EGG PRODUCTION

The studies at the Missouri Agricultural Experiment Station were made with
White Leghorns, and cover observations made for a period of six years. Each year's
flock was considered separately.
The correlation studies include the correlation between rate of sexual maturity
and annual egg yield for the first laying season from November 1 to October 31;
winter egg production, i.e., November 1 to March 1; spring egg production, March 1
to July 1; and summer egg production, July 1 to October 31. The measure of sexual
maturity as used in these data is the length of time between hatching date and date
of first egg.
T H E RELATION OF RATE OF MATURITY TO EGG PRODUCTION

Table I shows the average results for the combined data with reference to
winter and annual egg production.
TABLE I

Egg Production Egg Production
Days to Mature
Number
Nov. 1—Oct. 31 Nov. 1—Mar. 1
125-150
5
...181
34.2
150-175
100
160.6
34.2
175-200
174
159
40.5
200-225
239
158.6
39.1
225-250
230
151
33.3
250-275
172
139.2
27.6
275-300
68
126.8
21.7
300-325
35
117.2
13.6
325-350
13
118
11.7
350-375
4
116
3.
It will be observed that in general, the shorter the time required to mature the
pullets, the more eggs the pullets laid during the following year. So far as winter
egg production is concerned, the number of eggs produced during the winter months
is greatest for those pullets maturing at the age of 200 days.
Table II summarizes the correlation coefficients between the rate of sexual
maturity and production for the various periods:
TABLE II

Year
No. of Birds Annual
Winter
Spring
Summer
1917-18
95
-.31816...-.2465...-.5803. ..-.2626
1918-19
133
- . 4 4 4 8 . . . . . . 5220. . . - . 0875. . . - . 2538
1919-20
152
-.28458. .. - . 3 8 5 4 . . . - . 0 7 6 1 . . . - . 4 3 4 4
1920-21
237
-.42278. . . - . 4 8 0 3 . . . - . 4 4 0 9 . . . - . 1 7 8 6
1921-22
152
- .3637. . . . - .5596. . . - . 1625. .. - .0771
1922-23
224
- . 23393... - . 3 3 5 . . . . . . 2719... - . 090
It will be noted that in all cases the coefficients are of such nature that in general
the shorter the time required to bring the pullets into laying the greater the egg
production. This is particularly true for annual egg production and for the production during the winter period. For the other periods there were cases in which the
relationship was not so significant.
In other studies, not included in the above summary, with rate of laying as
measured by best two months' record, a majority of cases show a slight though not
significant relationship in favor of early maturity. Of interest also is the fact that
there did not appear consistent relationship between the time of hatching and rate
of sexual maturity, which indicates that other factors, such as methods of management and possibly inheritance, are more influential than this factor.
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CONCLUSIONS

1. There is a significant negative correlation between rate of sexual maturity
and egg production for the first laying year. Quick maturing pullets are superior
egg producers.
2. There is still more significant negative correlation between rate of sexual
maturity and winter egg production. Quick maturing birds make the best winter egg
records.
3. There is a slight but perceptible negative correlation between rate of sexual
maturity and spring egg production.
4. There is less variability in spring production than for the winter and summer
period.
5. There is a slight negative correlation between rate of sexual maturity and
summer egg production.
6. Little if any correlation occurs between rate of sexual maturity and rate of
laying as measured by the best month's production or best two months' production.
7. Date of hatching as related to rate of sexual maturity is dependent upon
flock management. Late hatching tends to reduce, but not necessarily, the age at
which the first egg is laid.
II. THE RELATION OF THE DATE OF SEXUAL MATURITY TO EGG PRODUCTION

The date a pullet comes into production has an important bearing on her future
performance. Such expressions as "early layers make high records" are very common. On the other hand, the opinion also prevails that too early laying usually
results in a vacation period which materially reduces the egg record during the
winter period.
A study of the problem has been made at the Missouri Agricultural Experiment
Station. The data include a summary of results with White Leghorns, covering a
period of seven years, and the relation of date of maturity on fall (before November 1)
winter, spring, and summer egg production, as well as for the period from November 1
to October 31. In addition, the correlation studies include the correlation between
date of sexual maturity and winter egg production, summer egg production, annual
egg yield, best month's production, best two months' production, and date that
laying ceased.
In grouping the birds, the time of maturity is divided into half-month periods,
ranging from July 16 to March 15. TABLE III
E G G PRODUCTION

I ime Started
to Lay

No.

13
July 15 to 31
30
Aug. 1 to 15..
32
Aug. 16 to 31
51
Sept. 1 to 15
29
Sept. 16 to 30
57
Oct. 1 to 15
86
Oct. 16 to 31
151
Nov. 1 to 15
Nov. 16 to 30. . . . 137
143
Dec. 1 to 15
132
Dec. 16 to 31
113
Jan. 1 to 15
Jan. 16 to 31
78
35
Feb. 1 to 15 .
12
Feb. 16 to 28
10
Mar. 1 to 15

Per

Total

Cent

Fall

Winter

Spring

Summer

Nov. 1
Oct. 31

1.7

41
39 9

29.7
26 8
32.0
32.17
31.3
33.5
36.8
42.9
37.8
35 3
29.8
24.1
15.1
87
5.5

70.4
71 9
74.6
34.17
76.5
73.9
73.2
73.8
70.1
70.8
71.4
72.6
71.8
70 4
55.2
52.1

50.0
51 8
54.1

150.3
150 7
160.8
159.7
157.2
151.6
158.0
160.2
146.0
151.1
146.2
137.9
125.3
107.5
96.7
91.7

27
2.88
4.6
2.6
5.13
7.74
13.6
12.5
12.9
11.9
10.1

7.0
3.15
1.08
.9

27.
19.4
18.0
11.

3.7

•53.3

49.3
44.2
48.0
43.5
38.0
45.0
45.0
41.1
38.3
28.0
36.0
39.6
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In Table III, it is shown that pullets starting to lay from October 16 to November 30 made the best winter egg records, while from the standpoint of annual egg
yield the advantage lies with those birds which started laying before November 15.
There is a general increase in the number of winter eggs produced by the various
groups as the time of starting to lay approaches the period from November 1 to 15,
after which there is naturally a rapid decline. Similar results, though not so marked,
are shown by the egg production from November 1 to October 31. Of particular
interest, however, is the fact that the early starters made better records during the
summer period.
Table III also shows the distribution of birds with reference to the date of
first egg. It will be observed that a majority started laying in the period from
November 1 to 15. However, the mean date of first egg was November 22. If the
optimum date for laying to start is November 1, then the mean date that laying
started is 22 days too late. This suggests that if the average of the flock is to be
brought into laying at the optimum time it will be necessary to so manage the
pullets that a greater number start laying at an earlier date.
THE CORRELATION BETWEEN DATE OF FIRST EGG AND ANNUAL, WINTER AND
SUMMER EGG PRODUCTION, BEST MONTH'S AND BEST TWO
MONTHS' PRODUCTION AND DATE LAYING CEASED

The various correlation coefficients for the factors mentioned above are shown
in the following table:
Number of birds
1110
Standard Deviation
Mean Date of first egg
November 22 ± . 96 4.75 ± . 68 days
Mean annual egg production
147.22 +.69
34.23± .489 eggs
Correlation coefficient
- . 2853 ± . 0198
Mean winter egg production
31.95+.31
15.5 +.23 eggs
Correlation coefficient
— .3315 ± .016
Mean summer egg production
43.66 ± . 49
24.4 ± 3.45 eggs
Correlation coefficient
— . 1624+ . 021
Mean best month's production
21.94 + 0.049 2.42 +.035 eggs
Correlation coefficient
— . 0447 + . 023
Mean best 2 month's production . . . .
41.37 + . 106 5.25+. 075 eggs
Correlation coefficient
— . 1255 + . 021
Mean date laying ceased
Sept. 26+ .813
40.17+ .575 days
Correlation coefficient
- . 1069+ . 021
CONCLUSIONS

1. The optimum date of sexual maturity is approximately November 1
2. To secure an optimum mean date of maturity it is necessary that a considerable number of pullets start laying even as early as September.
3. There is a significant correlation between the date of sexual maturity and
annual egg production, and winter egg production. This correlation is of such a
nature that early layers make best winter and annual records.
4. There is a perceptible correlation between date of sexual maturity and
summer egg production.
5. Little correlation exists between date of sexual maturity and rate of laying.
6. There is a slight tendency for early layers to postpone the date that they
cease laying.
DISCUSSION
MESSRS. J. T. WYNN, W. R. SNELL, W. A. B. PAUL, W. A. WATSON and R. W.
HAWKE participated in the discussion on this paper, which brought out the following

main points:—
That Leghorns are brought to maturity about six weeks earlier in Australia
than in the United States, probably owing to different climatic conditions.
That birds which make the most consistent records are those which require
from 175 to 200 days to mature. Reducing the period of maturity produces a bird
which is not physically capable of standing up to heavy egg production.
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That work done by Dr. Lippincott indicates that really early maturing birds
fail to produce as large eggs as those which require longer to mature.
That birds which provided the data for this paper were kept under free range
conditions.
That the climatic conditions in Saskatchewan materially affect the growing
period of birds.
That as a general rule, birds which require a longer time to mature develop to a
better size.

INVESTIGATION CONCERNING THE HEREDITY
OF COLOUR IN DUCKS
Professor of Zoology at the University of Bologna and
Director of the Experimental Station for Poultry Breeding at

PROFESSOR ALESSANDRO GHIGI,

ROVIGO, BOLOGNA, ITALY, and
DR. A. TAIBELL, ITALY

O

UR observations have been limited to the examination of specimens of the
first generation in the following groups of ducks.
1. Blue Friuli ducks.
2. Mutual crosses of tawny Orpingtons with white Pola ducks;
3. Crosses of wild ducks with curved-beak Landsmeer ducks.
The experiments having been made in 1926, we are for the present unable to
give the results of the second generation; but we hope to be in a position to make an
oral report at the World's Poultry Congress in Ottawa.
1. FRIULI DUCKS. One of us has observed that in Friuli, where the peasants
and artisans breed common ducks extensively in the ditches and ponds in the neighbourhood of the villages, there are found grey-blue ducks, although in no great
numbers. This colour, which approaches lead-colour, is darker in the rump and
under the tail and lighter on the flanks. The colour is similar to that of the Blue
Andalusian fowls. It is not uniform, there being white spots such as are seen in the
French breed Duclair. The differences between male and female are insignificant,
the weight of the male being 2.2 kilos and of the female 2. kilos. From a group of
one male and two females we obtained at the Experimental Station for Poultry
Breeding at Rovigo a heterogeneous lot of ducklings of which seven were yellowish
white, like the young of the common white duck, sixteen blue and eight dull black.
The result is therefore analogous to that obtained from the Blue Andalusian fowls,
which produce one white and one black homozigothic and two blue heterozygothics.
The grey-blue ducklings as they grew older became blue ducks like their progenitors. The eight dull black ducklings assumed a chocolate or burnt-coffee
coloured plumage like that of the French breed Duclair, but the seven yellow ones
gave us a surprise. They did not turn white, but as they grew up their plumage
became a pale lilac colour. In the male, the distribution of the varying shades is
the same as in the blue, but the colour is much duller, and on the shoulders, breast
and sides verges towards leather colour. The female lacks the leather-coloured
shadings, presenting a more uniform and delicate plumage of a pale lilac, tinged with
tan on the head. The beak is orange, shading into green at the apex in the male,
and olive green in the female. The iris is brown and the tarsus orange in both sexes.
The weight is 2.2 kilos in the males and 2. kilos in the females as with the progenitors.
These lilac ducks correspond to the whites among the Andalusian fowls, which
are not pure white, but of a dingy white slightly marked with black.
This first hybrid generation demonstrated to us that the blue ducks are heterozygothic and that the blue tint is the result of the two factors which we consider as
homozygothic, one being the burnt-coffee colour, noted in the pure Duclair breed,
and the other the pale lilac which we do not know as belonging to the standard of any
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other breed of ducks and which we are inclined to regard as new. We must add
that the blue ducks are known by the names of Swedish or Merchtem and are considered as being of an ill-defined blue in colour. The colour is in fact indefinable, as
in the Andalusian fowl.
2. POL A X ORPINGTON CROSS. We will say first that this second breed,
tawny in colour, has an average weight of 2 kilos, does not require water in abundance, and lays about 200 eggs per year. The w^hite Pola duck has an average
weight of from 3.2 to 3.5 kilos, lays between 60 and 80 eggs per year and needs a
great deal of water for swimming. It is our intention to originate a breed which
shall combine the weight of the Pola Duck with the economical characteristics of the
Orpingtons; or in other words, we want to graft on to the Pola breed the fecundity of
the Orpington and its indifference to water.
The crossing of the breeds was effected in both ways; we paired a male Orpington
with a female Pola and a male Pola writh a female Orpington, the results being
identical
It is interesting to report that out of a lot of over one hundred ducklings, two
pure Orpingtons were hatched, which means that the sperm of the male Orpington
retained its vitality in the oviduct of the female Orpington, and fertilized her eggs
after the female had been separated from the male for over two weeks and paired
with a white Pola male.
Fifty-two grey-blue ducklings were hatched, distinguished from the blue Friuli
breed by a complete and broad white collar; 46 with dull black plumage and small
yellow marks on the throat, abdomen, the tips of the wings, the shoulders and breast
and 2 browns like wild ducks.
The ducklings of the first group, on reaching the adult state took on a bluish
tawny plumage, about half-way between the colour of the Orpington and that of
the blue duck; these of the second group became dark-coloured wild ducks, like the
dark Rouen, and those of the third group assumed the plumage of the common wild
duck, like a light Rouen.
It is evident that in this last cross-breed certain factors have operated to determine atavastic combinations. Supposing that the white Pola possesses the factor or
element for producing the wrild duck, the latter was enabled to constitute a
dominant combination with one of the factors possessed by the Orpington, thus
producing the wild type. Furthermore, the white Polas are in all probability heterozygothic with respect to the colour factors masked by albinism. Assuming them to
possess both the factor for the wild duck and that for the Duclair, they should present
two combinations; wild duck X Orpington and Duclair X Orpington. In the former
the wild strain being predominant, wild ducks are produced, some of which are light
coloured owing to an element of dilution, the presence of which must be recognized
in the Orpington and perhaps also in the Pola. In the combination Duclair X
Orpington, however, a fusion is produced analogous to that of the blue ducks, though
in a different shade, the tawny Orpington being darker coloured than the pale lilac
Friuli.
Such we have assumed, in accordance with the rules of Mendel, to be the interpretation of the somewhat complicated result we have obtained. The study of
F2, however, may confirm or destroy our hypothesis.
3.
MEER.

CROSS BREED BETWEEN THE WILD DUCK AND THE CURVED BEAK LANDS-

It is unnecessary to describe the characteristics of the wild duck, from which
the Landsmeer differs in that its beak is longer, measuring 73 mm. in the male and
65 mm. in the female as compared with 60 mm. and 52mm. in the wild duck. It is
also decidedly curved, so that while the upper jaw of the wild duck is concave
posteriorly, that of the landsmeer is concave in the anterior portion. The colour
of the latter breed is hazel with dark tobacco-brown wings and neck, and dark green
lights, especially in the male, and a large white spot at the front of the neck.
From the wild male and the curved-beak female we obtained 16 ducklings,
which demonstrated the predominance of the normal beak over that curving at the

WORLD'S

POULTRY

CONGRESS

149

bottom. The curved-beak duck being somewhat heavier than the wild one (about
500 grams), the off-spring were of intermediate weight. As regards colour, we may
say that in general that of the wild duck predominated, but in Fi a distinct dimorphism was observed. Seven of the ducklings, three males and four females, had the
plumage of the wild duck, while the remaining nine, five of which were males and
four females, had plumage of a much darker shade than that of the wild duck, with
white spots on the throat. Considering the purity of breed of the wild progenitors,
we are forced to admit that the white spot of the curved-beak is unduly predominant,
we must also admit that this breed possesses a factor of intensity in connection with
this white spot, while the general brown colour appears to diminish in comparison
with that of the wild breed.
DISCUSSION

In reply to questions asked by Dr. A.L. HAGEDOORN it was stated that the couple
of blues which were obtained were the parents of F2. Two blues gave lilac coloured
progeny. The lilacs are pure and the F2 birds invariably presented heterozygothic
characters.

THE METHOD OF AWARDING PRIZES AT
EXHIBITIONS OF UTILITY POULTRY
IN GERMANY
LANDWIRTSCHAFTSRAT D R . LOTHAR WEINMILLER, Director of the Institute

for

Poultry Breeding
MUNCHEN-ERDING (BAVARIA), GERMANY

T

HE breeding of exhibition poultry in Germany is highly developed. At all
exhibitions remarkably fine birds are shown. Exhibitors of fancy birds must
forever be on the alert in order to retain supremacy in competitions. Hence
it is hardly possible that breeders of utility birds will be successful at exhibitions of
such selective character and high standard of perfection. Their main aim in
breeding is the production of birds of highest laying capacity, for they cannot hope to
be successful in competition with fancy exhibition birds on the basis of perfection of
colour or shape and general appearance, which factors, nevertheless, might only be
attained incidentally. Hence the usual custom has been to assemble and judge
birds of the utility type separately.
This is a method no doubt uniformly practised at present in every country;
utility birds are mainly judged according to their externally apparent merits, a
system open to many injustices, even though experienced breeders themselves may
act as judges. I have been able during the past few years to work out a method by
which the actual laying performances of the exhibited birds is valued according to a
score card, which at the same time enables a judge to score the respective merits of
the birds in regard to the highest standard of.breed. The sum total of the marks
thus obtained is the basis for the awarding of a prize. One feature, however, must
be borne in mind in this method, i.e., a bird, notwithstanding high scores of merits
in regard to utility, may not be awarded a prize unless it attains a minimum of
marks in regard to standard of the breed. Vice versa, a bird must possess—aside
from high scores in regard to standard—a minimum of marks awarded for utility, in
order to meet with success in this class, for poor laying birds do not belong at all to
this class of utility birds. On the other hand, birds which do not come up to breed
standards should be excluded from exhibitions altogether.
This method of scoring has proven its value at exhibitions at Wiirzburg and
Dresden, 1924-25, although it still possesses a degree of weakness, of which, however,
I am fully aware, i.e., the judge is entirely dependent upon the honesty of the respective exhibitor in regard to claims of performance, which, of course, he is unable to
determine himself at the time of judging.
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The Deutsche Landwirtschafts—Gesellschaft, the most important association
of agriculturists in Germany, therefore, on the occasion of its fall meeting, decided to
institute a system by which the laying performance of utility birds is determined
previous to their being admitted to exhibitions (Vorpriifung). In Germany, we are
indebted to Director Roemer of the College for Poultry Breeding, Halle-Crollwitz, a
member of our delegation at this Congress, for putting into practice, only a few weeks
after reaching this conclusion, this system of testing birds previous to exhibition, an
achievement, as far as I am aware, without parallel in the poultry world.
The birds are kept under control at some official centre for a period of six and a
half months previous to the time of exhibition, which usually takes place in the
spring of the year. From this point of observation, the birds are sent to the exhibition together with an unbiased and official record of performance. During this
"Vorpriifung" not only the number of eggs is determined, but in addition the exact
weight of each egg} so that at the final judging of this type of birds, the total weight
of all eggs laid by a single bird, or a pen as the case may be, may be taken into due
consideration. Since, in Germany, the price of eggs in the winter months is almost
double that of the main laying period, i.e., March to May, the total weight of eggs
produced by any bird is scored at the rate of 60 marks during the months from
November to January, of 45 marks during February, whereas in the following months
a score of only 30 points is permitted. In this manner, in judging, justice is done
to the actual merit performance of the bird or birds.
Furthermore, judging takes place according to uniformity of performance
of individual birds in a pen, sent by the exhibitor to undergo the described
"Vorpriifung." For uniformity of performance at the inception of this method,
definite scores were granted, similar to those granted to the number of eggs. This
method of scoring, however, has been discontinued, in order to increase the score in
favour of an exhibitor who sends to the "Vorpriifung" a pen of uniform performance
and a high average rate of laying, as against an exhibitor of birds, equally uniform in
performance, but poor in the average.
In assessing the proper score values it is neccessary to express the score granted
for uniformity according to percentages of scores awarded for egg production. That
is to say, a pen of exceptional uniformity of performance is thus awarded, in addition
to the score already obtained, 25 per cent of the total score. Less uniform pens are
granted 20, 15, 10 or 5 per cent respectively, while pens lacking in uniformity are not
granted any additional score.
For heavy breeds, it is further intended to grant additional points for increase
in weight and brooding accomplishments. The ratio of fertile eggs is not taken into
consideration at present, since, in general, we only deal with young birds, and the
duration of the "Vorpriifung" itself is too short.
The performance, however, of the ancestors of a bird is given every consideration, providing that enough pedigrees are furnished with sufficiently accurate records
of performance. Thus the performance of the mother and the two grandmothers of
each bird, will be expressed according to the prescribed score. One-half of the scores
granted to the mother are added to the score of the bird under question, and onequarter of the value of the score granted the two grandmothers respectively.
These calculations are made before the exhibition opens. Each pen may receive
an optimum of 400 score points, according to circumstances. The pen is then judged
at the exhibition according to standards of type, perfection, and general uniformity
of appearance, for which it may be granted under the most favourable conditions
100 points. These points are then added to the score obtained for performance, etc.
The sum total obtained is the determining factor for an award.
This system of holding utility shows, subject to the "Vorpriifung", has proved
most successful, and will be continued for the future.
In this manner, an opportunity is afforded breeders of utility birds in Germany
to exhibit their birds at shows without the danger of their being judged in competition
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with birds bred merely for exhibition purposes. Naturally, the result of such
methods has greatly stimulated the interest of the utility breeders. It would have
been a matter of regret had they, because of discouragement, remained away from
exhibitions altogether, since the educational value of an exhibition cannot possibly
be overestimated.
DISCUSSION
DR. A. L. HAGEDOORN, and MESSRS. T. C. SOLOMON, W. R. SNELL, J. T. WYNN
H. L. KEMPSTER took part in the discussion on this paper, the principal points

and
brought out being:—
That a similar plan has been adopted in Holland for three years. Birds which
have competed in the egg laying contests are entered in special classes at the shows
and then judged by ordinary show standards, there being separate classes according
to performance—200, 225 and 250 eggs.
That there are two sections in Australian shows, one for utility birds and the
other for exhibition birds, but the judges have a tendency when judging from the
utility standpoint to give the award to the bird that comes nearest the exhibition
standard.
That there is a tendency in England for the utility section of the shows to be
strongly supported without enough attention being paid to the exhibition section.
However, strict attention is given to breed characteristics in the utility sections.
That a Rhode Island Red bird is not disqualified in German shows because of
black tail and wing markings.
That in the German shows, the prize is awarded to the bird that combines
utility and exhibition qualities in the highest degree. Both record of performance
and conformity to the breed standard are taken into account.

EGYPTIAN METHODS of INCUBATION
MAHOMMED ASKAR BEY,

Ministry of Agriculture,

GIZA, EGYPT

I

N preparing this paper I have endeavoured to keep to the practical side of the
question as far as possible, and to give an outline of actual methods that have
been practised from time immemorial in one of the oldest countries of the world.
The Egyptian incubator is still more or less of a mystery. It is a mud structure
having the external appearance of an Egyptian farmer's "Fellah" dwelling, the only
difference being that the outer walls are doubled. A narrow passage divides the
incubator into twof equal parts, each part having the same number of ovens. Adjoining the incubator Is the fire-room. The fuel used is decaying straw-chaff or inedible
"tibin", and a low constant warmth is maintained.
It is essential that a professional be employed to supervise the work of putting
up an incubator. These professionals have been associated with this kind of work
for generations and their guidance is of vital importance. Considering that no such
thing as a thermometer is used at all, the maintenance and regulation of the temperature throughout the incubation period is a process which requires long practice
before it can be learnt. It will not be surprising, therefore, to know that families
engaged in this trade continue in their profession for generations. It is still more
surprising to know that the temperature is maintained with no addition of fuel after
the morning of the eleventh day except in very exceptional circumstances.
The rapidity with which: (a) breakages are detected; (b) unfertile eggs are
rejected; (c) such a numerous quantity of eggs is turned; (d) the temperature of eggs
is detected and the dead germ eggs eliminated; (e) such large numbers of eggs are
handled, with hardly any breakages; all show the degree to which men in this
profession have to be specialized.
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METHODS OF WORKING THE EGYPTIAN INCUBATOR

A fortnight before starting incubation, tibin or finely chopped straw is spread
over the floor of the corridor and lower compartment. This is then set on fire by
spreading over it some smouldering ashes of tibin until the whole layer is in a state
of slow combustion. The holes at the centre of the dome-shaped roof are closed
with tow, but a passage of four cms. in diameter is left open. The incubator is then
closed and the combustion usually continues for 15 days when the apertures are
opened to allow the obnoxious gases to escape and the operators enter to clear away
the ashes. Henceforth, the temperature of the incubator is regulated by the gradual
opening and shutting of the apertures.
While the incubator is being prepared, eggs are collected from neighbouring
villages and local markets. If brought from a distance, they are packed in baskets
and carried on camels or donkeys, the latter being preferred because they cause less
shaking.
On arrival, the eggs are handed over to the operators who sort out the small and
dry-shelled ones and examine the rest for fractures. An operator and his assistant
will sort a camel's load (7,000 eggs) in an hour. Examination for fractures is accomplished by rolling three or four eggs at a time gently between the palms of the two
hands and listening carefully to the peculiar sound produced by a fractured egg.
Such eggs are quickly detected by this method, even when the fracture cannot be seen.
Fractured, dry shelled and small eggs are resold, only selected, sound, good sized
eggs being kept for incubation.
The eggs are then placed in the lower compartment where they remain until the
end of the 13th day. In placing the eggs on the floor of this compartment, they are
arranged in six equal divisions of 1,000 eggs each. Four divisions are placed in the
middle of the floor in the shape of a cross. The two remaining division are placed
one on either side in the form of a rectangle spreading from one end of the floor to the
other. These side divisions are nearest to the heat, as immediately above them on
the floor of the upper compartment, are the grooves in which fuel is placed. A rope
is placed between the divisions to avoid mixing the eggs in moving them from one
division to another. Eggs can be placed in the ovens at any time during the day but
fuel must be supplied at a fixed hour the first time in order to get the working hours
during the day-time. This is done generally at 8 p.m.
Assuming that the eggs were placed in the incubator on December 31st, the daily
operations until hatching date are as follows:
January 1st—At 3 a.m. the eggs are moved for the first time, those which have
been furthest from the fire being brought nearest and vice versa. Two hours later
they are moved for the second time and two hours after that they are moved again.
These three displacements are essential and must be carefully carried out.
During displacement, the operator tests the warmth of an egg by placing it
against the skin of his eye-lid. He must be certain that the temperature is regular
before leaving the ovens and after the eggs have been moved the third time. The
oven is then left alone until the next morning.
January 2nd—At 5 a.m. the operator fills the grooves with fuel. At noon the
eggs are moved. At 1. p.m. the fuel is renewed and at 7 p.m. the eggs are displaced.
No further fuel is required until the following day.
The exact operations of the second day are repeated at the same hours each day
until the seventh day.
January 7th.—To-day the eggs are examined for fertility. This is done by
placing the egg either between the eye and the oil lamp or between the eye and the
sunbeam coming through the aperture in the roof of the upper compartment. This
is done before or after the mid-day displacement.

WORLD'S

POULTRY

CONGRESS

1
Construction of an Egyptian Incubator at the Gimmaza Breeding Farm.
FIG.

E-QYPTIAH IKCUEbATOH 3KJLDIKCZ3.
C1M MAZA BRE.LP1NC FARM.
3C/M.1L k..

.n.

.a.

FIG. 2
Plan of Incubator Buildings at the Gimmaza Breeding Farm.

153

154

WORLD'S

POULTRY

CONGRESS

Fig. 1
Fig. 2
FIGURE 1.

Drawing of a red jungle cock. Valley of the
Tombs of the Kings, Luxor (XVIII Dynasty
B.C. 1425-1123).
FIGURE 2.

Wall painting of an offering procession.
of Petosiris. End of 4th century, B.C.

Tomb

FIGURE 3.

Bigawi hen.
FIGURE 4.

Gisawi blacks: a cross between Bigawis and
English Barred Plymouth Rocks.

Fig. 3
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The exact operations of the previous days are repeated at the same hours during
the 8th, 9th and 10th days.
January 10th. After the 7 p.m. displacement no more fuel is required. All
ashes are removed and the floor of the upper compartment is cleaned.
January 11th. The eleventh day is a very important one and requires careful
attention, as the eggs now depend on the warmth produced inside them by the living
chicks. The temperature must be watched carefully at short intervals to ascertain
that the correct degree of warmth is maintained. Usually this is the case but
occasionally the oven requires a little more heating.
On the twelfth day the usual two displacements are performed.
January 13th.—The noon displacement takes place but instead of the evening
one the eggs are divided into two equal halves. One half is carried to the upper compartment and spread on the floor one by one, while the second half is spread in the
same way on the floor of the lower compartment.
January 14th. On the fourteenth day the routine of displacement is changed.
The eggs must be turned three times a day, morning, noon and evening. During
the act of turning the operator must be very attentive to hear the peculiar sound
produced by faulty eggs. Such eggs are at once detected and removed from the
oven.
The exact operations of the 14th day are repeated daily until the 20th day. If
by accident the eggs get cool, and this happens only in the lower compartment, the
eggs are given more turnings at short intervals and covered with canvas at the
resting periods. In the upper compartment this is remedied by means of smokeless
smouldering fuel placed at the corners of the compartment. In case the heat is too
high for the eggs, the temperature can be regulated by adjustment of the roof apertures. The operators usually like to so arrange their work so that the main operations take place in the day time. This is only possible before the 14th day. From
the 14th day onwards the operator has to inspect the ovens once or twice at night to
ascertain the degree of warmth and to see if anything needs attention.
January 20th. The eggs get one more turning to help the hatching. It is
firmly believed that from the 14th day till the end of the incubation period, each egg
must be separated from the others and also turned separately. This is to avoid the
chick sticking to the shell, and also at the time of hatching to prevent chickens that
hatch first walking on the hatching eggs.
January 21st.—This is the hatching day. Hatching goes on in the oven for
about 24 hours. Every three hours hatched chickens are removed from the oven
to the corridor. Weak chickens are discarded.
According to reliable information, the total expenses for working a six-oven
incubator, producing 6 clutches during the season (4J^ months) were L.E. 473.2.
The receipts amounted to L.E. 740.6, thus leaving a profit of L.E. 267.4.
In this connection it is interesting to note that the operator is usually paid in
kind, i.e., he gets the unfertile eggs for his wages, on condition that he hands over to
the proprietor chickens equal to two-thirds of the number of eggs handed in for
hatching. Shortages have to be paid for, the surplus he sells to the proprietor,
100 chicks being valued at the market price of 150 eggs.
The proper time for working the incubator is in the winter. The best results
are obtained from the beginning of November to the end of March. During this
period 4,400 chickens are generally estimated to be the product of one oven in one
clutch. The oven is nearly always charged with 6,000 eggs at a time; of this number
about 1,000-1,200 are usually removed on the 7th day as unfertile. In April and
May, 4,000 chicks are regarded as an average production per oven. There is no
artificial incubation in summer, but natural hatching is carried on to a certain extent
only.
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DISCUSSION

A. GHIGI, A. F. EATON and W. H. CADMAN took part in the discussion
on this paper, the principal points brought out being:—
That there is no pedigreed strain of fowls in Egypt.
That sixty-six per cent is considered a satisfactory hatch and this is the percentage guaranteed. Eighty per cent hatches are often obtained.
That the unfertile eggs are sold in the market and used for cooking purposes.
That by careful selection, pedigree breeding and better feeding methods,
Egyptian poultry could be vastly improved, and with 700 incubators in operation
there is a golden opportunity to eliminate the indifferent birds and replace them by
better ones.
MESSRS.

THE RUDIMENTAL COPULATORY ORGAN OF
THE MALE DOMESTIC FOWL, WITH REFERENCE
TO THE DIFFERENCE OF THE SEXES
IN CHICKENS
Assistant Professor, Agricultural Department,
Tokyo Imperial University

PROFESSOR DR. KIYOSHI MASUI,

TOKYO, JAPAN

Supplementary
HE male copulatory organ of the duck has already been described by many
authors, but, as far as we are aware, none of the investigators have shown
the existence of the same organ in the domestic fowl.
In the cloaca of the domestic fowl, both in the male and female, there are several
folds in which three main ones are usually to be seen which are called, for convenience
folds I, II, and III in the present paper. The cloaca is divided by fold I into two
portions, the corpoduem and urodeum. Fold II is situated between folds I and III,
the latter is the largest of the three folds and forms the anus.
In the cloaca of the male fowl a white body, about 2-3mm. in diameter, can
usually be found which lies at the ventral median portion of fold II. Moreover, in
fold II two round folds appear beside the white body. The white body can clearly
be seen with the naked eyes in the chickens immediately after hatching.
In the female, however, the white body and two round folds can never be found,
but the ventral median portion of fold II appears as a small depression. It is very
interesting to note that the white body disappears almost entirely after castration.
The white body consists of loose connective tissue, containing a great amount of
the elastic fibres usually arranged in bundles. Many small cavities are found in this
body, thus indicating the appearance of the corpus cavernosum of the mammalian
penis. It is, however, difficult to ascertain whether the blood vessels open directly
into these cavities or not in the mature birds; but no fat can be shown in the cavities.
The nerve end organs, the Pacinian corpuscles, are abundantly found in the submucosa of the round folds of fold II and in the white body.
From the facts above mentioned it seems most probable that the white body may
be looked upon as a male copulatory organ or its rudiment.
As is well known, it is very difficult to distinguish exactly the difference of the
sexes in chickens, but as stated before, the male copulatory organ can clearly be
shown in the chickens even immediately after hatching, and accordingly the sex
of the chickens can distinctly be differentiated by means of showing of the male
copulatory organs.
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ON THE VITALITY OF THE SPERMATOZOA OF
THE DOMESTIC FOWL IN THE EGG-WHITE
SOLUTION
DR. HEIICHIRO MOTOHASHI 'and MASAKATSU MORITOMO,

Professor, Tottori Agricultural College
TOTTORI, JAPAN

Supplementary
ANY investigations on the function of spermatozoa and the length of life of
spermatozoa, have been carried on from the viewpoint of medical science,
experimental zoology and zootechnical science. There are several studies
which involve the factor of the media for keeping the spermatozoa under artificial
conditions. From the scientific reports which we have received lately, we have found
that as the most favourable medium, Dr. J. Yamane (1920) used 6 per cent solution
of dextrose (A = 0.62) for the spermatozoa of the stallion; W. S. Anderson (1922)
used the physiological salt solution for the rooster, the stallion, the boar and the bull;
J. L. Luch (1925) applied Ringer's solution in the case of rabits and swine. For the
studies of the human spermatozoa Dr. S. Ochi (1925) and C. Mizuno (1925) recommended 0.7 per cent physiological salt solution. The general opinion is that the
spermatozoa lose motility by means of the growth of the microorganism at body
temperature or at a little higher temperature. For the spermatozoa of the horse the
temperature of 15° to 22° C. is generally recommended. Dr. S. Ochi suggested the
temperature of 30° to 35° C. for the human sperm and of 20° to 25° C. for the sperm
of the rat. J. L. Lush showed that one litter was produced after insemination with
liquid which had been kept for 24 hours at 10° to 18° C.
Since 1925, studies on the spermatozoa have been conducted in the laboratory
of the Department of Animal Industry of the Tottori Agricultural College, using the
egg-white solution as a favourable medium for the sperm.
After investigating the problems of the spermatozoa of the domestic fowl in the
laboratory of the college, the authors wished to announce the experimental data
which concern the egg-white liquid. It is worth noticing that the egg-white liquid,
a poultry product, shows fairly good results as a medium for the spermatozoa.

M

METHODS OF EXPERIMENTATION

The medium, 5.c.c, was prepared in dry sterile glass tubes. A cock in sexual
vigour was killed and the testicles removed immediately, the membrane of the
testicle being carefully taken off. Pressing the inner mass of the testicle in a dry
sterile watch glass, the milky appearing liquid containing the spermatozoa was
obtained. One c.c. of the liquid from the testicle was mixed in 5 c.c. of the medium
solution, each glass test tube being placed in a thermos bottle. Every hour the
authors observed not only the change of activity of the spermatozoa with a microscope, but also the percentage of the active spermatozoa in one field and the condition
of their activity. The activity was designated by the following grades: very active
(v.a.), active (a.), weak (w.), and inactive (i.a.). For example, if 25 per cent of the
spermatozoa in one field were active the abbreviation is 25 a.
EXPERIMENTAL RESULTS

(1). COMPARISON OF THE MEDIA. The fresh whole egg-white liquid which
was not filtered showed the best result. The more the egg-white liquid was diluted
with distilled water, the more the length of life of the spermatozoa was shortened.
No good result was secured by the mixture of the egg-white solution with Ringer's
solution.
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TABLE OF PERCENTAGES OF SPERMATOZOA FOR DIFFERENT PERCENTAGES OF
EGG-WHITE. (EXP. NO. 14: SAMPLES PLACED IN THE THERMOS
AT 9.10 A.M.; TEMPERATURE 25° C.)
MEDIUM

Egg-white solution

TIME

Ringer's
Solution
9.30
10.30
12.30
2.30
4.30
6.30
8.30
10.30

a.m.
a.m.
p.m.
p.m.
p.m.
p.m.
p.m.
p.m.

100%

100 v.a.
75 v.a.
75 v.a.
75 a.
50 a.
25 a.
25 w.
100 i.a.

100 v.a.
75 v.a.
50 v.a.
50 a.
25 a.
25 a.
5 w.
100 i.a.

80%

60%

100 v.a.
75 v.a.
50 v.a.
25 a.
25 w.
5 w.
100 i.a.

100 v.a.
50 v.a.
25 a.
5 a.
5 w.
100 i.a.

40%

100 v.a.
50 a.
25 a.
5 a.
5 w.
100 i.a.

20%

5%

100 v.a.
25 a.
25 w.
5 w.
100 i.a.

100 v.a.
5 a.
5 w.
100 i.a.

Among the results of the experiments for the comparison of the egg-white
liquid with the three common media, a typical case is shown as follows:
TABLE OF COMPARISON OF THE FOUR MEDIA. (EXP. NO. 6: SAMPLES PLACED
IN THE THERMOS AT 9.30 A.M.; TEMPERATURE 8° C.)
MEDIUM
TIME

10.30
11.30
1.30
3.30
5.30
7.30
9.30
11.30
1.30
3.30
5.30
7.30
9.30
11.30
1.30
3.30

a.m.
a.m.
p.m.
p.m.
p.m.
p.m.
p.m.
p.m.
a.m.
a.m.
a.m.
a.m.
a.m.
a.m.
p.m.
p.m.

Egg-white
Solution

Ringer's
Solution

Dextrose
Solution
(6%)

Physiological
Salt Solution
(0.75%)

100 v.a.
75 v.a.
50 a.
25 a.
5 a.
5 a.
5 a.
5 w.
5 w.
100 i.a.

100 v.a.
75 v.a.
75 v.a.
75 v.a.
75 a.
50 a.
50 a.
25 a.
25 a.
25 a.
25 a.
5 a.
5 w.
5 w.
5 w.
100 i.a.

100 v.a.
50 a.
25 a.
5 a.
5 a.
5 w.
100 i.a.

100 v.a.
75 v.a.
75 v.a.
50 a.
5 a.
5 a.
5 w.
5 w.
100 i.a.

In all the experiments, the results with Ringer's solution were excellent. The
great activity of the spermatozoa in the physiological salt solution was noticed at
first but it diminished rather quickly. In the results of the experiments, there was
little to choose between the egg-white liquid and the physiological salt solution.
No special characteristics of the medium were observed with regard to the breed of
the domestic fowl, but the spermatozoa of the cock showed slightly better condition
in the egg-white liquid than those of the rat and the mouse.
(2). TEMPERATURE. AS a result of the several experiments, the authors
came to the conclusion that the most favourable temperature to the vitality of the
spermatozoa of the domestic fowl is 10° C , while for that of the mouse 12° C. is the
most favourable. A typical case is as follows:
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TABLE OF VITALITY OF SPERMATOZOA OF A COCK IN DIFFERENT TEMPERATURES.
EXP. No. 21: SAMPLES PLACED IN THE THERMOS AT 9.30 A.M.;
MEDIUM, WHOLE EGG-WHITE SOLUTION).
TEMPERATURE
TIME

7°C.
11.30 a.m.
1.30 p.m.
3.30 p.m.
5.30 p.m.
7.30 p.m.
9.30 p.m.
11.30 p.m.
1.30 a.m.
3.30 a.m.
5.30 a.m.
7.30 a.m.

75 v.a.
50 a.
25 a.
5 a.
100 i.a.

8° C.
75 v.a.
50 a.
25 a.
5 a.
5 a.
5 w.
100 i.a.

9°C.
75 v.a.
50 v.a.
50 a.
25 a.
5 a.
5 a.
5 a.
5 w.
100 i a.

10° C.

11° C.

12° C.

75 v.a.
50 v.a.
25 v.a.
25 a.
25 a.
5 a.
5 a.
5 a.
5 w.
5 w.
100 i.a.

75 v.a.
50 a.
25 a.
25 a.
5 a.
5 w.
5 w.
100 i.a.

75 v.a.
25 a.
5 a.
5 w.
100 i.a.

(3). LENGTH OF LIFE OF THE SPERMATOZOA. In our experiments, untreated
spermatozoa of the cock became inactive after about 5 hours at the room temperature
of 10° to 12° C. In the case of the spermatozoa of the cock which was placed in the
egg-white solution, the longest time of duration of life was 26 hours at 8° C. The
longest record, 60 hours at 8° C , was noticed with Ringer's solution.
(4). EFFECT OF LIGHT. TO test the effect of light upon the life of spermatozoa,
the samples were divided into two portions, one of which was kept in diffused light,
while the other was placed in a dark box on the same table. In both trials, the progressive loss of life was the same; the light had no perceptible effect upon the life of
spermatozoa. Direct sunlight appeared to have a stimulating effect upon the spermatozoa, however, the increased vigour resulted in lessening the length of life of the
spermatozoa.
DISCUSSION

As a medium for the spermatozoa, the egg-white liquid was inferior to Ringer's
solution. However, it was far better than dextrose solution and there was little to
chose between the egg-white liquid and the physiological salt solution. The eggwhite liquid was the easiest for the preparation of the media and it is the easiest to
obtain at any time. It is a very convenient material as an emergency medium for the
practice of artificial insemination on the farm. The motility of the spermatozoa of
the cock in an artificial condition outside of the animal bodv, is retained much longer
at a lower than at a higher temperature. At 0° C , to—4° C. the long duration of the
life of the spermatozoa is still observed. It is considered that the processes of
decreasing the temperature to 0° C. or below zero, and also the increasing to a favourable condition for active motion, are very delicate. The investigation of the fertilizing strength of the sex cells, especially those kept at lower temperature, which seem
apparently active under the microscopic observation, is a very interesting and important problem. An experiment is being continued on this problem and also one on
the artificial insemination for the domestic fowl.
SUMMARY

(1) The egg-white liquid is of value as a practical medium or an emergency
material for the preservation of the spermatozoa.
(2) The most favourable temperature for the spermatozoa of the domestic
fowl when preserved in the egg-white solution is found to be 10° C.
(3) The best results with egg-white liquid as a medium for the spermatozoa
will be obtained when it is quite pure and in fresh condition.
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A CONTRIBUTION to THE STUDY of TESTICLES
OF ABNORMAL APPEARANCE IN COCKS
REVEREND FATHER JACQUES PUJIULA,

Director of the Jesuits Biological Laboratory

SARRIA, BARCELONA, SPAIN

Supplementary
I.

INTRODUCTION

S

OME very abnormal looking testicles from young cocks of the Mediterranean
breed "Catalana du Prat" (near Barcelona) were handed to us some time ago
by Doctor Richard Zariquiez, of Barcelona. Some of these testicles were half
white and half black; others were brown with black extremities, or entirely black as
though they had been carbonized, while others again were quite normal.
It was believed at first that this was a pathological case, but later on, the same
peculiarities were observed among healthy and normal cocks of the same breed
"Catalana du Prat". Other material presenting the same abnormal characters was
obtained from several castration operations, which made us think that we probably
had to deal with mendelian characters.
The following is the result of our investigations, as regards the histological
point of view.
II.

MICROSCOPIC DATA

In shape the testicles are quite normal, being elongated, cylindrical and slightly
curved. The testicles of young castrated cocks measured about 13-15 m.m. in
length; the surface, absolutely smooth, was quite similar to that of a normal testicle.
From the albugineous tunic enclosing them conjunctive partitions are sent forth,
dividing the seminiferous ducts which will be studied further on.
The variation in extent of the black areas in the testicles was one of the most
interesting points in this microscopic study. Some testicles (Fig. 1) were quite
white, others were black at one of the poles only, others half white and half black.
In others again the black appeared to drive the white back to the extremity of the
opposite pole, finally, some were entirely black.
A comparative study of this anomaly gives the impression that the black area
appears to start in one of the poles of the testicles and slowly invades the whole of
the organism, which ultimately becomes entirely black, thus producing the various
phases observed.
If such was the case, it would be interesting to determine the processes of the
pigmentation of the testicle, that is, to ascertain where and how the coloration is
produced.
In concluding the presentation of these microscopic data, attention should be
called to the homogeneity of the colour in the body of the tubercle; this colour is
quite black, not only in the surface of the gland but also inside, as may be seen in
Fig. 1, No. 6, which shows how perfectly the pigment is distributed in the whole of
the organ.
A very interesting peculiarity is that the microtomomicroscopic section is not
black, but only greyish to such an extent that it is very difficult to distinguish the
black colour on the paraffin ribbon. This also shows that in order to present a black
appearance, there must be a fairly large quantity of material, the pigmented elements
available in a microtomic section are not in sufficient quantity to make an impression
on our senses, for two reasons; firstly because the pigment is not black like Indian
ink, and secondly, because of the abundance of non-pigmentary cells, as will be seen
further in the microscopic study of this anomaly.
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FIG. I.
Testicles from young cocks of the breed
"Catalana du Prat" presenting abnormal
characters. Enlarged 2 diameters.
1. Normal white testicle.
2. Testicle with black extremity.
3. Testicle half white and half black.
4. Testicle pigmented with black.
5. Testicle quite black.
6. Section of a black testicle.
Hilum of the testicle with indications of
the deferent duct.

FIG. 2

Fragment of a cross-section of a black
testicle.
Enlarged 340 diameters.
T. A. Albugineous tunic.
P. C. I. Pigmentary instertitial cells
3.1. Interstitial cells.
C. P. I. Pigmentary conjunctive cells.
E. G. Germinative epithelium.
T. Seminiferous duct.

C.P.C

FIG. 2

3
Fragment of a cross-section
of a black testicle.
Enlarged 340 diameters
T. C. Conjunctive tissue.
C. P. C. Conjunctive pigmentary cells.
C. P. C. Interstitial pigmentary cells.
C. I. Interstitial cells
FIG.

C.PI.
FIG. 3
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4
Section through the white part of
a testicle half white and half black.
Enlarged 340 diameters.
E. G. Germinative epithelium.
P. Protoplasma without boundaries.
L. Light of the seminiferous duct.
C. I. Interstitial cells.
FIG.

CJ.
FIG.

4

EG.

5
Section through the black
part of a testicle half black
and half white.
Enlarged 340 diameters.
P. Protoplasm without
boundaries.
L. Light of the seminiferous duct.
E. G. Germinative epithelium.
C. P. Pigmentary cells.
V. A. Arterial vessel.
C. I. Interstitial cells.
FIG.

FIG. 5

III.

MICROSCOPIC STUDY

a — Technique

The testicles, as received, were slightly fixed in alcohol. This increased somewhat the difficulty of our work. However, in spite of this handicap, we were able to
prepare microtomic sections with paraffin, coloured, some with easin and Delafield
hematoxilin, others (from a citologic point of view) with Heidenhain ferric hematoxilin, and others again, for other purposes, with the triple Calleja colouring.
b — The Data
Cross sections of two testicles were prepared, one entirely white and the other
entirely black, as well as longitudinal sections of a third testicle, half white and half
black, so as to unite the white and black areas on the same section and study the
passage from one colour to another.
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The general histological appearance of the testicle shows that it is healthy
material, fairly well preserved, in spite of the insufficient fixing. The general structure is well known: an albugineous conjunctive tunic enclosing the whole of the
testicle (Fig. 2) inside of which are seminiferous ducts, sectioned on all sides and
folded upon themselves. It matters little therefore, as regards the histological study
of the ducts, if the sections are transversal or longitudinal, as the appearance is about
the same. The ducts are separated by conjunctive tissue, forming a fairly strong and
peripheric membrane (Fig. 2) on which rests the germinal epithelium of ontogenic
cells. Among these cells may be seen the ducts of the conjunctive cells. At the
points of contact of two seminiferous tubes, the above mentioned membranes appear
to touch each other directly, but even in this case there is between them an insignificant quantity of soft conjunctive tissue, increasing towards the great interstitial
spaces that are formed at the conjunction of three or four seminiferous ducts. In
these spaces are seen the famous Leydig cells (Figs. 2 and 5) known as interstitial
cells, to which indocrinologists attach such importance on account of the fact that
they secrete the hormones, determining the secondary sexual characters.
(a)—Ontogenic cells. Although the main object of this report is not the study
of the ontogenic elements, but that of the pigmentary cells, which produce the colouration of the testicles under observation, they should be mentioned, however, because
if the pigmentation was a pathological symptom, the morbid condition could be
found only in the vicinity of these ontogenic elements. This is why it was stated
above that the degree of fixation of the material could not give an absolute guarantee
as to its normal condition. If the cells and tissues had not been well preserved, the
cause of their colouration could not have been ascertained, as it might have been
attributed to a mistake in technique as well as to the pathological condition of the
material.
As the above mentioned elements appeared to be in good condition, it may be
stated at once, positively, that pigmentation is not a symptom of degeneration of the
essential tissue of the testicle, constituted by ontogenic cells.
As the testicles under study were obtained from comparatively young birds, it
was not possible to find definite masculine elements, that is to say spermatozoids or
gametes, capable of fertilizing, but cells were found, representing spermatozones, and
also ermatocolites of grade I and II.
As to the cells more advanced in spermatogenesis such as spermatids, or spermatozoids in the course of differentiation none were seen.
As usual among spermatogonios and spermatocites, there was an abundance of
chromatin, which, through Heidenhain's process of colouration with ferric hematoxilin,
was found in a state of cariocinetic motion, belonging to the meiotic phase. Everything therefore shows that the testicle is in good condition, even its pigmentation.
The protoplasm of these ontogenic elements does not reveal any division of
territory, at least in part, towards the interior of the seminiferous duct, as a simicio
or simplasto (Figs. 4 and 5), which may also be caused by imperfect fixing.
(b) Pigmentary Cells. The microscopic appearance of the black colour of the
material depends exclusively on the presence of pigmentary cells. The latter are
not found in the white zone of testicle No. 4, Fig. 1, but they are found in great
numbers in the black zone of testicle No. 5; these elements belong solely to the conjunctive tissue; they are found, in the first place, in the albugineous coat, where they
are seen in an elongated shape (Fig. 2), as the biggest part of other conjunctive cells.
The latter are distinguished from the pigmentary cells only by their larger size and
the pigmentary granulations, which leads us to think that pigmentary cells are only
ordinary conjunctive cells, provided with the special character of pigmentation.
They also have an elongated shape, but still more pronounced than that of the albugineous tunic, and sometimes not in such constant fashion.
Typical pigmentary cells are very numerous in the interstices of seminiferous
ducts (Fig. 5), where they are quite conspicuous on the oose tissue and the instertitial
cells. They have a very irregular shape, with big and tortuous arms, like the roots
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of trees; they do not in the least form a continuous layer, as they are more or less
distributed and are more numerous in certain places than in others. This confirms
what has already been stated, viz.; the microscopic or microtomic section is not black
but simply greyish, which helps in seeing the pigmentary granulations, not black but
yellowish. This is seen moreover in all pigmentary cells, as well in those of the conjunctive membrane as in the instertitial conjunctive tissue. It is only a in few cells
of the germinal epithelium that they could not be found, or that they were not conspicuous in connection with the epithelial cells. It should be stated that sometimes,
through mechanical means, some pigment is carried from one end to the other, and
scattered on some cells of the germinative epithelium.
IV.

QUESTIONS

The above raises many interesting biologic questions, worthy of being studied
and discussed, but lack of time and the limitations of this report compel us to leave
them as open themes, inviting study. We shall limit ourselves to a few remarks
on the subject.
The first problem is to ascertain the original cause of the pigmentation of the
testicle, according to the conformation described in histological sections, and to
explain why pigment is found in certain points and not elsewhere. As granulations
appear as real inclusions in the protoplasma, it is easy to understand how the chemistry of the cell may be produced by the action of hormones which may have caused
the transformation in pigment of the proto or metaplasmic substances. Such action
would have been felt only by a few of the cells which, according to their physiological
condition, would have developed the pigment. In citology the pigment itself is
reckoned among plasmic formations that have no life (1).
Another question arises when the purpose of these pigments is studied. The
autoctonic and self regulating character of life insures the conservation of the individual and determines its reproduction. This being the case, it cannot be doubted
that the formation of the pigment answers a need ? What is this need ? When the
pigment appears in the peripheric region, it is generally supposed to be in direct
relation with light, and with the phenomena of minetism, characteristic of certain
animals, but what could be the object of the presence of the pigment in the internal
organs, entirely removed from the action of the light ?
It must be frankly admitted that this question has not been sufficiently studied,
and that it has been looked into only in a very superficial manner; therefore, if we
venture to formulate some ideas on the subject, it is only from a hypothetic point
of view.
1. The pigment may be connected with rays different from those that have an
influence on our life, such as X-rays, herzian waves, etc., etc., and the physiological
purpose of this may be absolutely unknown. Life is a complex that no one as yet
has been able to read; it is known only in fragments, and in a very incomplete
manner.
2. The pigment may act (and perhaps always does) as a thermic accumulator,
and it is not improbable that this action may, in many cases, determine its main
function. This has already been shown in our "Embriology" (2), in connection with
the pineal eye of reptiles, as a themoleptic organ. It is possible, therefore, that
certain tissues or certain organs may normally, or at least under certain physiological conditions, require a greater amount of heat, which would be procured by pigmentary cells, being accumulated at first, then liberated at a certain time. This
hypothesis rests on the following fact; even in our body, where the temperature is
highest and most constant, it is the pigmentation of the skin that may determine
such increase of heat by accumulation, or by preventing its irradiation. This
physiological character of the pigment might explain its presence in these abnormal
testicles.
3. The only other question that is raised by our observations is the following:
can the pigmentation of the testicles, which has been observed specially among birds
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of the Catalan du Prat breed, enter into the table of Mendelian characters for internal
organs? We believe that the Mendelian characters, studied by their external
manifestations, are also found in internal organs and even in tissues and cells.
This cannot be discussed here on account of the lack of experimental data. We
can only repeat what has already been stated in our paper "Contribution to the
knowledge of Mendelism in rats" (3) viz., that the mechanism of the transformation
of Mendelian characters is not found in cromosons as such, but in the chemical complexes that may enter into the cromioles of the cromosons.
NOTES

(1) CITOLOGIA—Technical part—No. 94—Pages 128-130. Barcelona, 1924.
CITOLOGIA—Practical part—No. 199—Page 287. Barcelona, 1912.
(2) "EMBRIOLOGIA DEL HOMBRE Y DE LOS VERTEBRADOS—Chapter 11, Page 219
Barcelona, 1923.
(3) CONTRIBUCION AL CONOCIMIENTO DEL MENDELISMO EN LAS RAJAS—Published

in "La Revue Scientifique "Iberica" May 1921. Chapter XX (III).

PRODUCING THE HATCHING EGGS OF
THE NATION
F. S. TOWNSLEY, Field Manager of Ohio Accredited Hatcheries
Ohio State University
COLUMBUS, OHIO, U.S.A.

H

ATCHING eggs are the seed stock of the poultry industry. Poor seed
always results in a poor crop, and the quickest way to improve a crop is to
use superior seed. A large percentage of the poultry crop is reproduced each
year and if only high quality eggs were set all poultry flocks could be quickly brought
up to a high state of excellence.
More than one and one-quarter billion hatching eggs are required annually in
the United States to produce the 568,000,000 chicks raised. At least 20,000,000
breeding hens are necessary to lay these eggs, so the problem of making sufficient
high quality hatching eggs available to insure better quality poultry from year to
year is truly a gigantic one.
Until recent years, not much attention has been given to producing hatching
eggs except by a relatively small number of breeders who offered hatching eggs for
sale. Most flock owners hatched their own chicks from eggs laid by their own
flocks. Under these conditions, the only difference between the hatching eggs and
ordinary market eggs was that the best looking eggs were picked out for setting.
Swapping eggs with a neighbor, or buying a new rooster or a setting of eggs to raise
roosters was the common method of introducing new blood. This system made only
a limited market for hatching eggs and resulted in very slow improvement of the
flocks.
The great evolution in poultry keeping methods which has taken place in the
United States within the last generation, due to the rise of commercial hatcheries and
the development of colony brooding, has placed an entirely different aspect on the
hatching egg problem. The hatching of baby chicks is rapidly being given over to
the commercial hatcheries, and furnishing eggs to keep the giant incubators in operation is becoming a specialized industry.
Hatcheries have sprung up so rapidly that no accurate census is available on the
numbers or capacity of the commercial hatcheries at the present time. Estimates on
this subject vary widely and any figures quoted are more or less of a guess.
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I am reliably informed by the manufacturers of two of the most popular lines of
hatchery equipment that these two firms have sold more than fifty-six million
capacity of mammoth incubators for commercial hatchery use up to the beginning
of the 1927 hatching season. These machines have all been sold within the last fifteen
years and are no doubt still practically all in use. There are a number of other firms
manufacturing mammoth incubators, and we have every reason to believe that the
total capacity of all commercial hatcheries in the United States at the present time
exceeds one hundred million eggs at one setting.
Records from a number of hatcheries show that they make an average of more
than four complete settings each year and produce about two and one-half times as
many chicks as their rated capacity.
The above figures indicate that at least two hundred and fifty million baby
chicks are being produced for sale each year in the United States. This is probably
at least one-third of all the baby chicks hatched in the country, and the real problem
of producing the nation's hatching eggs has now come to be producing the eggs for the
commercial hatcheries to set.
These commercial hatcheries range in capacity from a few thousand chicks to
well over a million each year.
In the State of Ohio there are more than 700 hatcheries with a total capacity of
more than seventeen million eggs. Forty-six of these hatcheries have capacities
above one hundred thousand eggs. These forty-six hatcheries can set 7,748,000 eggs
at one time and probably produce about twenty million chicks each year.
With this change in hatching methods, it is very evident that improvement or
deterioration of the general poultry stock depends very definitely on the quality of
hatching eggs furnished to the commercial hatcheries.
Not many years ago, careful poultry students were shaking their heads in
dismay over the apparent low quality chicks so commonly produced by hatcheries.
All this has rapidly changed, however. The pre-eminent place the hatcheries now
occupy as distributors of foundation stock makes them a mighty force either for
improvement or retrogression in the quality of our poultry stock.
Fortunately for the welfare of our poultry industry, the handsome profits in
the hatchery business have attracted many of our most wide-awake poultrymen, and
these men are quick to see the importance of building on a quality foundation if they
expect their business to endure.
I do not claim that the commercial baby chick business is even yet entirely free
from low quality chicks. I readily admit that there are firms doing a baby chick
business whose methods are a disgrace to the industry. I am afraid that our good
friends in Canada and in the Eastern United States sometimes get the notion that
most of our Mid-West hatcheries are of this type from their complaints about the
quality of chicks they get. This is, however, far from the truth, as the undesirable
hatcheries are now much in the minority, and as there are progressive hatcheries in
almost every Central Western community, whose efforts at flock improvement are
known to their neighbors, these remaining black sheep of the industry must find a
market where their reputation is not known.
It must be said to the credit of the pioneer hatcherymen that many of them did
recognize the influence their plants were destined to have on the poultry industry,
and made honest efforts from the start to secure eggs from superior flocks.
As the commercial chick business has developed, competition has forced a
gradual recognition of the necessity a hatcheryman is under, if he expects to build a
permanent business, of putting out the kind of chicks which will make money for his
customers. The result is, that all commercial hatcherymen who are worthy of the
name are now making extensive efforts to improve the breeding stock that supplies
their eggs.
There is undeniably still much room for improvement in the breeding stock
furnishing a large percentage of the hatching eggs to commercial hatcheries, but in
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justice to the hatcheries that have made such efforts over a period of years, it should
be said that never before in the history of the poultry industry has as much improvement been made in breeding stock, in so short a time and at so low a cost, as has
been done by the better class hatcheries in our great farm poultry areas.
In our general agricultural states like Ohio, Indiana, Illinois or Missouri, it is a
real pleasure to drive over the improved roads on a cross country tour and note the
excellent quality of the farm flocks in the barn yards as one gets into the neighborhood of a progressive hatchery. One can not help feeling that a tribute is due the
hatcheryman who has stimulated such conditions in contrast with the general run of
farm flocks seen throughout the country.
Many hatcherymen in the United States have recently subscribed to a definite
national plan of flock improvement, through state accreditation, worked out by the
United States Department of Agriculture. Accreditation requires that every flock
supplying eggs to a hatchery that wishes to be accredited must be culled by an
authorized state inspector.
I can say from personal experience, that three years of Hatchery Accreditation
in Ohio, with every flock furnishing eggs to the accredited hatcheries being carefully
culled each year by a trained man, has made a wonderful improvement in the appearance, size, vitality and producing ability of the chicks turned out by these accredited
hatcheries. For the 1927 hatching season more than five-hundred-thousand breeding hens were culled in Ohio by competent men working under close supervision.
From these half million hens, nearly ten million baby chicks have gone out to practical poultrykeepers, and I would like to hold this up as an example of the mighty
contribution the progressive hatcherymen of the nation are making to a poultry
breeding program which will very quickly have a tremendous influence on the
poultry industry of the nation as a whole.
Commercial hatcheries are now producing more than one-third of the baby
chicks of the nation and there is every reason to expect a very rapid increase in the
number and size of hatcheries until home hatching will be entirely obsolete.
Producing the eggs for the hatcheries is very rapidly coming to mean producing
the hatching eggs of the nation, and we must recognize that as go the flocks that
produce the eggs for our hatcheries so goes the poultry industry of the nation.
I predict that the next ten years will see the most remarkable improvement
in the type, health, vigor and productivity of American farm fowls which has ever
been witnessed, and it will be made possible by the wide distribution which will be
secured for the chicks hatched from eggs produced under the supervision of intelligent hatchery owners.

THE DEVELOPMENT OF THE BABY CHICK
INDUSTRY IN RELATION TO ITS INFLUENCE
ON THE POULTRY BREEDING INDUSTRY .
OF THE UNITED STATES
HERBERT

H.

KNAPP,

Past President, International Baby Chick Association
HARRISONBURG, VIRGINIA,

T

U.S.A.

O show the influence the shipping of day-old chicks has had upon the poultry
industry of America, it is necessary to describe the condition of the industry
at the time of the advent of baby chicks as a commercial factor.
In the first decade of the twentieth century, only two isolated sections of the
United States had taken the raising of poultry seriously as a commercial project.
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The state of New Jersey on the Atlantic coast and California on the Pacific coast had
well established poultry areas where the production of eggs for market had become a
specialized business.
Over other sections of the country poultry was raised in a general way upon
farms as one of many lines of endeavor.
It is evident that the shipping of baby chicks did not originate in the United
States. The veteran poultryman, Edward Brown of England, has related to me
that chicks were shipped in his country and in France many years before the industry
was developed in America.
It is also a historical fact that mammoth incubators were in use in Egypt twentyfive hundred to three thousand years ago. The Egyptians apparently originated the
idea of custom hatching, as ancient history reveals that this industry thrived along
the Nile as far back as the reign of the Pharaohs.
There are records of day-old chicks being shipped considerable distances in the
United States as long as forty years ago, but it is quite well established that it did not
develop into a commercial possibility until it was taken up by Joseph Wilson of
New Jersey in 1892.
Mr. Wilson constructed his own incubators. His early type was nothing more
than boxes of heated sawdust which were replaced later with hot-water heated
machines.
In 1900, Michael Uhl of Ohio began the shipping of chicks over limited areas,
gradually increasing the distances until he was shipping up to two thousand miles.
For several years, however, both Mr. Wilson and Mr. Uhl confined their efforts to
supplying chicks to customers in their own immediate localities.
The expansion of the business began about 1908. In a period of five years
several concerns had started and increased their incubator capacity to around one
hundred thousand eggs. Within this period several makes of colony brooder stoves
made their appearance, creating a larger demand for chicks.
In 1911, chicks were placed on sale by the 5c. and 10c. syndicates in their chain
stores. In the next ten years, these stores created a demand for millions of chicks,
which were sold largely to be raised in city back lots, the prevailing retail price being
10c. to 15c. each.
While the majority of hatcheries up to this time were advertising chicks only
from pure bred varieties, the demand for the ten cent chick induced many operators
to increase their capacity beyond their ability to supply good quality. This resulted
in enormous numbers of mongrel chicks being distributed by stores all over the
country. The hatcheryman could not afford to attempt the improvement of stock
as long as he could secure only eight to ten cents each for his chicks. While an
enormous business was being built up, little improvement was being made in the
quality.
Up to 1915, the better class of hatcheries secured the major part of their business from back-yard breeders in the towns and cities. Shipments of chicks averaged
less than one hundred. Shipments in lots of twenty-five and fifty were much more
common than at the present time. Very few hatcherymen were specializing on any
one variety but were endeavoring to produce as many varieties as possible. As
many as twenty different kinds of chicks were advertised by the larger hatcheries.
Single Comb White Leghorns predominated in the light breeds with Barred Plymouth
Rocks most in favour among the heavy breeds. This ratio still obtains.
The development of the chick industry was not without many perplexing problems. Chief among these was the most decided opposition on the part of the
fanciers. Well-bred baby chicks from the post popular standard breeds were being
offered at the same prices as eggs for hatching. The eggs for hatching business
naturally suffered a decline. Fanciers appealed to poultry journal editors, resulting
in an organized effort to suppress the rising popularity of baby chicks.
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A few poultry writers who had a better knowledge of hatchery methods showed
a disposition to champion the cause of the hatcherymen.
At: about the same time, the Humane Society for the Prevention of Cruelty
to Animals became greatly exercised over the fact that baby chicks were being
placed in unheated boxes and shipped on journeys up to three days duration without
feed or water. Numerous cities prohibited the sales of chicks in stores on the ground
of cruelty.
For the purpose of protection, the baby chick producers were obliged to organize.
The first meeting was called in Cleveland, Ohio, August 9th, 1916. Here was
instituted the International Baby Chick Association which was formed with the
following objects: "To foster, promote, improve and protect the baby chick
industry and all allied branches of poultry husbandry."
The chick men were immediately suspected of trying to supplant other existing
organizations that were interested in exhibition poultry. To ally any such fears, the
new organization agreed to function as an auxiliary of the American Poultry Association, and did so until they became strong enough to hold their own conventions.
Then came the problems of the world war, the uncertainty of the trend that
business was to take; the denial of fuel for incubators and brooders by the government; poor shipping facilities and a host of other complications arising from war
conditions.
It was in this trying period that the power and influence of the new organization
asserted itself. The outstanding accomplishment was the securing from the
government the privilege of shipping day-old chicks by mail. Approximately twenty
million chicks were shipped by parcel post in 1918. This year's shipment of chicks
by mail will aggregate over four hundred million.
Another important accomplishment of the International Baby Chick Association was the standardization of containers for the shipment of chicks. Before this
was done almost every hatchery had its own type of snipping box.
While the parcel post privilege for the expeditious transportation of day-old
chicks was granted by the Postmaster General in 1918 as a war emergency measure,
it was so extremely satisfactory to both the shipper of chicks and the government
that it was made a permanent service.
It is evident that the entire poultry business and all associated industries have
undergone a very radical change as a result of the influence of the rapidly growing
baby chick industry.
The first baby chicks were sold in small numbers to back yard breeders when this
class of poultry keepers was more in evidence that it is to-day, the garage having
displaced many poultry houses in the cities and towns. Commercial egg farmers
who at one time operated small capacity incubators became the best prospects for
the chick man. They found it saved them much time when they could purchase
their chicks ready hatched. Many of these commercial egg producers finally installed mammoth incubators and became distributors of day-old chicks.
With the disappearance of the back-yard breeders, and the turning of the
commercial men into competitors, it became necessary for the hatcherymen to
develop a new field.
For several years the farmers showed little interest in the commercial chick.
They were not only slow to believe the baby chick story but they did not have
facilities to care for chicks in large numbers.
Several factors have enabled the general farmer to become the best prospect for
the hatchermyen and make of him the real backbone of the poultry business of
America.
The first and most important factor in the development of the farmer as a
poultryman is the information he is receiving from his State University and the
Poultry Division of the Department of Agriculture at Washington.
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The formulating of proper rations of feed for the starting and development of
chicks and the production of the maximum number of eggs has helped in no small
measure to make farm poultry more profitable.
The instructors and poultry heads of the various State Universities and Federal
departments have not only interested themselves in the perfecting of better feeding
and management methods to keep pace with the rapidly increasing poultry population of the country, but an organized effort is being made to improve the quality
of the breeding stock, which is the source of the egg supply for the mammoth baby
chick trade.
It has been charged that the baby chick trade is responsible for the decline of
the fancy or exhibition branch of the industry. The writer holds the opinion with
many others that one thing that has greatly affected the demand for fancy breeding
birds is the withdrawal of the back-lot breeder, who was at one time so strongly in
evidence.
On the other hand, there has been created a very large demand for superior
breeding stock to improve the quality of hatchery flocks. This demand is not for
occasional birds at $25.00 to $100.00 each for exhibition purposes, but for hundreds
of good males of good standard and production qualities.
After a year or more with a pen of exceptional merit, many hatcherymen are led
to specialize and establish larger flocks of high class breeding birds, gradually raising
the prices of their day-old chicks as the quality improves.
Possibly one of the most outstanding results of the chick industry is the effect
it has had upon poultry journalism. During the formative period of the industry,
poultry editors through lack of information, were inclined to scout the theory of
baby chick shipping as being impractical if not altogether impossible. None of them
was in close enough contact with the business to secure reliable information, and it
did not appeal to them as being of sufficient importance to demand investigation.
In their attempt to protect the interests of the breeders who sold eggs for
hatching, the poultry editors were slow to make a contact with the hatcherymen.
The rapid expansion of the chick industry and the apparent satisfaction of chick
buyers soon demanded information for the enlightenment of the general public. It
was then that poultry editors found a fertile field fof development. Stories of
amazing success and accomplishment in the new chick field were numerous. The
hatcherymen themselves gave out information freely; no secrets were withheld.
Poultry writers have also been greatly instrumental in educating the public as
to how to care for chicks in large numbers.
They have had a great influence in persuading the hatcherymen to produce
better quality. The constant suggestion to readers of poultry literature that there is
profit only in good stock well cared for has increased the hatcherymen's demand for
better standard and production qualities.
The distribution of millions of day-old chicks each year has greatly stimulated
the trade in ready mixed poultry feed; especially scientifically prepared mashes for
the starting and developing of chicks and egg production. Mash feeding is rapidly
becoming the most popular method in the feeding of all ages of poultry. It fits in
with the American idea of efficiency and saving of labor. The large feed mills have
discovered a new field in supplying the wants of the myriads of chicks turned out
annually by the hatcherymen.
The handling of chicks on a large scale has created the demand and an enormous business has been built up by the manufacturers of brooder houses,
brooder stoves, feeding equipment, cartons for the shipping of chicks and many
other modern appliances.
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POULTRY IMPROVEMENT THROUGH OFFICIAL
ACCREDITATION AND INSPECTION OF
COMMERCIAL HATCHERIES AND
BREEDING FLOCKS
H. M. LACKIE, B.S.A., Wisconsin Department of Markets
MADISON, WISCONSIN, U.S.A.
HE accreditation or certification of hatcheries producing baby chicks for
general sale is comparatively a new departure in the poultry field. Some semiofficial certification of individual breeder's flocks carried on by agricultural
colleges existed prior to 1921*, but until that year no attempt had ever been made to
regulate, supervise, certify or accredit the hatcheries producing baby chicks from
flocks other than their own. At that time there existed in the baby chick business a
state of great disorder, with many hatcherymen trying to outdo each other in putting
on the market great quantities of cheap chicks, while others were paying a high price
for their eggs and endeavoring to produce and sell a chick of good quality hatched
from flocks of pure bred birds showing good egg production. Naturally, the view
points of the hatcheries interested in quantity production and the hatcheries interested in quality production were so divergent that two distinct groups were formed,
but the hatcheries putting out good quality stock found themselves at a great disadvantage, as their cost of production was considerably greater than that of hatcheries selling chicks from eggs of no particular quality and the buying public had no
means of distinguishing between the two.
This situation existed so generally throughout the country in 1920, that serious
poultrymen looked upon the baby chick business as a menace to progressive poultry
development, as the business was largely in the hands of hatcheries producing
millions of chicks a year, with no" attention being given to the source of the eggs, and
the quality of the chicks hatched. In some instances, scoundrels even cheated chick
buyers by getting deposits on orders for future delivery and later disappearing, while
many hatcheries failed to give prompt service on orders and refused to adjust
legitimate complaints, all of which contributed to a general lack of confidence on the
part of the buying public in the hatchery business.
It was this situation which prompted Professor J. G. Halpin of the Wisconsin
University to take up the problem with H. M. Lackie of the Wisconsin State Department of Markets late in 1921, and as a result of numerous conferences, the first
official plan of accrediting chick hatcheries was proposed. This was submitted to
the hatcherymen of Wisconsin and after much discussion and revision was adopted
by them and inspection work was started by official state inspectors in December of
that year. Twenty small hatcheries were inspected and accredited the first season
and from that small start the work has increased until in 1927 one hundred and two
hatcheries were on the state accredited list in Wisconsin and many other states had
adopted similar systems.
It is interesting to note that the Sonoma County Farm Bureau of California
found identical conditions in the baby chick business prevailing in California and
started a similar type of work at the same time as Wisconsin. In general, the plans
adopted in the two states are similar although they were developed independently of
each other. Credit for the origin of hatchery inspection should be divided between
California and Wisconsin, although Wisconsin was the first state to give official
recognition to such work through a State Department of Government.
The principle underlying state activity in the inspection of hatcheries is the
general improvement in the health, productivity and market qualities of the state's
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•Missouri Certified Flocks—Missouri Certified Poultry Breeders—New York.
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poultry population. As commercial hatcheries have developed, they have become
more and more a source of seed stock for the general farmer and the poultryman.
If improvement in these important factors is to be realized, attention must be given
to the source of eggs from which the chicks are produced, and the flock inspection
and culling feature of work of this kind insures breeding stock with the necessary
qualifications to produce chicks of desirable characteristics.
The first requisite of a flock fit to be used for breeding to supply eggs to an
accredited hatchery is purity of blood, and no flocks are accepted for this purpose
in Wisconsin that show evidence of mixed breeding. The same holds true in other
states. Along with the purity of blood there are the standards for each breed set
up by the American Poultry Association in the Standard of Perfection which must
be met to a reasonable degree. In the Wisconsin plan this is expressed as follows,
"The flock shall show as a whole, desirable breed characteristics and standard
requirements consistent with uniform breeding quality/ 1 Not only are the females
selected with this in mind, but the males are carefully inspected and if they are
unsuitable from a breeding standpoint, they must be replaced with males adapted
to the needs of the flock. The basis of standard improvement lies in proper mating,
and a man who lacks the ability to mate a flock properly, regardless of the extent of
his knowledge in other lines, is incapable of holding the position of an inspector.
The second general requirement for a breeding flock is vigor and health.
Evidence of vigor and strength is apparent to the trained eye and flocks lacking in
this respect are never accepted. The question of health, however, is one on which
there is much disagreement among the states carrying on accreditation work. Some
insist that a physical examination of the individuals composing the flock is all that is
necessary while others insist on the agglutination test for bacillary white diarrhoea or
the intxadermal test for tuberculosis. This is a question which should be decided
upon its economic aspects and the prevalence of diseases mentioned.
The third essential for a satisfactory breeding flock is the ability to produce a
reasonable number of eggs. The farm purchaser of baby chicks expects to get some
eggs the year around. However, the limiting factor in the egg production of the
farm flock is lack of care on the part of farmer rather than lack of laying ability on
the part of the hens, and breeding for egg production is often not appreciated. In
most of the inspection work those birds showing lack of good producing ability are
culled out, but in some breeds, such as the Brahmas, Cornish and other rarer fowl,
little attention is paid to this factor. In the Mediterraneans especially, and in the
general purpose breeds, the males are very carefully chosen to conform to the
commonly accepted ideas of egg type, and definite progress has been made in
increasing the average production of hatching flocks. In certified flocks, the next
grade above accredited, egg production is the primary objective and only pedigreed
males may be used for breeding purposes. It is from the certified grade of stock that
the specialized poultry farmer who wants high egg production stock should get his
chicks, as certification substitutes for the inspectors guess the certainty of egg
records and pedigree breeding.
Other factors in the inspection work might be elaborated, but in general they
can best be illustrated by describing just what an accredited breeding flock is. If
you visited one of these, you would be impressed first of all by the uniformity of the
individuals composing the flock. You would find splendid representatives of the
breed and variety, of excellent type and color. The birds would show unusual vigor
and freedom from disease. The egg production would be good for the breed and the
eggs of good size and color. Theflockwould average larger than others on surrounding farms, and houses and equipment would be more modern. Methods of management would be superior to the average and the flock would be returning a larger
profit. You would find the owner interested and anxious to improve his stock,
willing to co-operate with the hatchery and the inspector in producing good hatching
eggs. In short, you would find a flock of birds fit to breed from and mated properly
to produce quality and uniformity in their offspring.
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It is pertinent to inquire what the net results of this work have been. In
Wisconsin, where accredited hatcheries have been operating for six years, several
definite effects have been observed. These are listed below without discussion:
1. An astonishing improvement in the standard qualities of hatchery flocks
due to careful inspection and proper mating.
2. A decrease in disease among these flocks due to culling for vigor and strength
and the elimination of diseased birds from the flock.
3. An increase in the size of these flocks and the adoption of modern methods
of production.
4. A marked increase in uniformity and an almost complete elimination of
off-coloured chicks.
5. The creation of a demand on the part of the chick buyers of Wisconsin for
accredited chicks.
6. An increase in the confidence of the buying public in hatchery chicks.
7. More careful incubation methods being practiced by the hatchery operators.
8. Better service being given hatchery customers.
9. More attention being paid to complaints and equitable adjustments being
made.
10. A co-operative spirit existing among the competitive hatcheries.
Other states have reported similar results following the accreditation work
which they are doing. These results have reacted very favorably to the hatcheries operating under this plan. This is evidenced by the increasing number
each year making application for inspection. It is also shown by the rapid spread
of the work in other states. Since 1921, when Wisconsin started, hatchery accreditation has been adopted by twenty-one states and it now is being considered as a
Federal project.
It is only reasonable to assume that the millions of accredited chicks being
produced each year will have their effect in improving the quality of poultry products
and the poultry being kept on our farms. In fact, the commercial hatchery of to-day
is the most important factor in determining the quality of our farm flocks, and it will
become more important as the use of day-old chicks becomes more general. Its
influence for good or bad will depend upon the quality of stock it makes available
for chick purchasers. Our hatcheries in Wisconsin realize this and are honestly
endeavoring to play a constructive part in the upbuidling of the poultry industry.
Accredited hatcheries in other states are doing likewise but there are those who still
pursue the old methods. It is hopeful to note that accreditation, however, is on the
increase and it will surely become nation wide, as any impartial student will,
after investigation, concede that it is a step at least in the right direction and the
right will eventually prevail.
Subjoined tables show the status of the work in Wisconsin and the results of a
survey recently completed show the activities of other states in this field.
ACCREDITED HATCHERY WORK IN WISCONSIN

(comparative data given)

No. of Accred. Hatcheries . .
Incubator Capacity (Eggs) .
No. Hens Inspected
No. Flocks Inspected
Aver. Si^e Flock
Length of Season (Days) . . .
No. Chicks Produced

1922

1923

20
152,830
23,000
201
114
133
465,887

36
491.233
73,900
601
123
120
1,068,875

1924

1925

63
63
704,114
890,817
98,786
130,451
951
751
137
131
(no data)
114
1,589,037 2,114,239

1926

1927

74
1,599,296
211,367
1,490
142
122
3,829,188

102
2,781,466
' 2,300
....
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SUMMARY FOR THE U.S. OF ACCREDITATION W O R K

Alabama
Arizona
Arkansas
California
Colorado
Connecticut
Florida
Georgia
Idaho
Illinois
Indiana
Iowa
Kansas
Kentucky
Louisiana
Minnesota
Maine
Maryland
Massachusetts
Michigan
Mississippi
Missouri
Montana
Nebraska
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas
Utah
Vermont
Virginia
Washington
Wisconsin
Wyoming

Do you have
Hatcheries or Number
Accreditation ? Breeders Only Accredited
Plan under consideration.
No
Plan proposed.
Yes
Both
135
Plan proposed but not yet in operation
Yes
Breeders
Plan being considered
No
No
Yes
Both
52
No
Yes
Both
53
Yes
Both
36
Yes
Both
15
Plan will be in operation in 1928
No
No
Yes
Both
3
Yes
Breeders only 97
Yes
Both
123
Plan is being worked out
Yes
Both
51
No
No
No data
Yes
Both#
45
Plan being considered
Yes
Breeders only
Yes
Both
15
Plan being worked out
Yes
Both
58
Working on a plan
Yes
Both
Yes
Both
23
No
Plan proposed but not yet in operation
Plan being worked out
No
Yes
Both
55
Plan worked out but not in operation
Plan proposed but not yet in operation
Yes
Both
9
Yes
Both
42
Yes
Both
102
No

Hatching
Capacity

Breeding
Birds Insp'td

3,414,000

614,866

1,820,000

320,000

2,742,000
530,000

20,000
4,120,000

600
68,000
508,000

5,000,000

700,000

1,000,000

93,000

326,000

50,000

3,400,000

400,000

300,000
287,000

62,134

1,500,000

125,000

1,350,000
932,000
2,781,466

39,000
75,000
345,000

PROBLEMS IN THE DISTRIBUTION OF
BABY CHICKS
G. R. SPITZER, Former President, International Baby Chick Association

U.S.A.
HENEVER any endeavour is made to render a service to the public numerous problems are encountered. Only actual operation of such a service
can determine the best methods in making it efficient and acceptable to the
public, and very often revision of methods is necessary. These questions or problems are numerous in proportion to the scope of the service—that is, the more people
to be benefited or the larger the territory over which the service is to extend, the more
difficult and complicated become the problems and upon their correct solution
depends the success of the undertaking.
Every enterprise, regardless of its size or importance, has problems peculiar to
itself, and the poultry industry—the baby chick industry in particular—is no excepHARRISONBURG, VIRGINIA,

W

WORLD'S POULTRY

CONGRESS

175

tion. The production and distribution of baby chicks is a service to the entire
poultry raising public. It is a highly specialized service, but, unfortunately, too
many producers as well as purchasers of baby chicks have yet failed to recognize it
as such. It places into the hands of the customer, a product that has not only
required the necessary time and labor of incubating, but the production of the baby
chick, if of good quality, must be supported by years of actual experience in correct
breeding as well as all the other attendant factors of successful poultry raising. The
baby chick distributor therefore, is, or should be, a specialist in poultry breeding.
It is not merely a live baby chick that is purchased, but it is the service of the
producer in breeding, incubating, and shipping, with all of the labor and problems
incident to these various operations. The purchaser of a baby chick is actually
getting advantage of the years of experience of the breeder, which is often of-equal
or even greater value than the price of the chick itself, because it is only through
mass production and distribution that the producer could afford to sell it at the
price so often received. The service rendered by the baby chick producer and distributor is therefore one of great importance, and the efficient distribution of quality
chicks makes it a highly specialized service.
Many of the problems incident to production of baby chicks—the breeding,
at least—will be discussed under other heads and will not require repeating at this
time. For the sake of brevity, let us assume the quality of the chick is unquestioned;
that it has been produced from the right kind of breeding stock; that it has been
correctly incubated, and is now ready for actual distribution.
There are numerous problems directly affecting the delivery of chicks to the
purchaser which it will not be possible to present. Only those of most common
occurrence and of particular interest to the beginner will be discussed. These
represent two general classes, and we will take them up, first, as problems of advertising and selling; and, secondly, as problems of delivery to the purchaser.
One of the first things for the prospective producer of baby chicks to consider is
the efficiency with which he will be able to advertise and sell his product. This one
problem is likely to determine his success, because the matter of advertising must be
considered from two viewpoints—cost and results. The industry in the United
States is now of such proportions that the distribution of the average quality chick
is on a highly competitive basis, and upon the advertising and sales campaign will
determine whether a profit will be derived from the business.
When the producer first plans to advertise, he is confronted with the question
of selecting from different media of publicity. The size of the plant—that is, the
quantity and quality of chicks to be distributed—will enter largely in the choice.
Each media has its advantages and disadvantages. These usually are determined
through experience and often prove excessively costly. The quality of the chick will
determine the class of people to whom sales will most likely be made. For instance,
the leaders of the poultry industry will most likely be found by using space in the
poultry journals; the suburbanite, through use of the poultry pages of the metropolitan and other newspapers, but the mass of baby chicks are doubtless sold to the
general farmer and these are better reached through local or sectional farm publications. Media with a national circulation seldom prove profitable for the baby chick
advertiser. Many prospective advertisers of baby chicks who go into this problem
for their first time hesitate to enter the field, and rightly so, because so much depends
upon making the correct selection.
Even after the inquiry is received, there still remains the big problem of converting that inquiry into an order. This is an all-absorbing question. Here is
where losses may be tremendous, for of what use is the money expended for advertising if a sale does not result ? If it were possible to make a sale to every inquirer,
there would be no problem, but the advertising campaign must be backed up by the
careful preparation of a sales campaign, the preparation of sales literature—stationery, catalogues, etc. Too much emphasis cannot be placed upon this question.

176

WORLD'S

POULTRY

CONGRESS

Unfortunately, many baby chick catalogues are uninteresting and fail completely
to tell a satisfactory story of the particular baby chick it was intended to sell.
Whether the chick is superior to that produced by any other distributor, and why
should be told in the catalogue in a truthful and interesting manner. Too many
hatcheries fail to sell chicks profitably and a survey of selling methods will usually
disclose the reason.
Fortunately, many distributors are beginning to be converted from the conventional stock catalogue and using more interesting illustrations, truthfully representing their own products and showing in a pleasing manner methods employed in
the production of their particular chicks, thus pointing out to their prospects a
definite reason for purchasing their particular baby chick service.
We hear talk about over-production—production beyond the point of saturation, or demand not equal to the supply, and the resultant demoralization of prices.
Thousands of chicks are sold annualy at prices actually less then the cost of product
tion. What is really needed is not less production, or lower selling prices, but better
selling methods.
Then, there is a problem of preferred deliveries. Every hatchery ought to
make delivery on the date promised. Here is a problem of production and sales
that needs attention. Too many hatcheries do not keep sufficiently complete
records and very often find their production does not balance with sales when
shipping time arrives, and consequently, delayed deliveries result. Especially is this
true during the rush season. Nothing is more displeasing to the customer than to
expect chicks on a certain date and then not receive them.
So much for the problem of advertising and selling. After the orders are
received the next problem is getting the chick safely into the hands of the purchaser.
If the hatchery endeavors to serve only a limited trade—that is, if the business
is practically local, or a community plant supplying the demand of a restricted territory adjacent to the hatchery, the question of making deliveries is comparatively
simple. Very often the purchaser will come to the plant and get chicks, and some
hatcheries find it desirable to operate delivery trucks to take care of this local trade.
The larger plant, however, has a greater problem. When it becomes necessary
to ship by mail or express for a considerable distance there are several factors
deserving careful attention. While baby chicks are hearty travellers—being provided with sufficient nourishment to carry them for several days—probable temperatures and ventilation must not be overlooked.
Through the co-operation of members of the International Baby Chick Association, an organization composed almost entirely of hatching plants in the United
States, there has been adopted a uniform baby chick shipping box which has eliminated many of the hazards and losses in transit. In the early days, boxes of various
dimensions were used and losses were often appalling. All shippers will find it well
to adopt this standard—one size for cold weather and another size, slightly larger,
for shipments made during the hot summer months.
The distance or time required for delivery is another question which the shipper
must watch carefully. In America, where both express and mail service is available,
with its network of railway and steamship lines, and with rural delivery of mail to
practically every home, this problem is minimized. A familiarity with time schedules is important, and no shipment should be attempted that would require chicks
to be in transit more than forty-eight hours.
Even after chicks are delivered safely to the purchaser, there is still the question
of the success of the customer in raising them. Will they live and produce profits ?
If so, the purchaser becomes a satisfied customer and will continue to purchase
chicks. If losses result, there is dissatisfaction and a new customer must be found.
So rapid has been the growth of the industry in the United States, and so highly
competitive is the business, that many exaggerated claims and unnecessary guarantees—in fact, unscrupulous guarantees—have been made, to the detriment of the
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industry. While the shipper can safely guarantee live delivery, such claims or
supposedly guarantees as will lead the inexperienced to believe that success will
attend even ordinary care in raising chicks should never be made. They not only
have a tendency to wreck the business of that particular producer, but create an
enemy to the poultry industry.
Just how far the producer should go in guaranteeing the livability of his chicks
is a question for the individual. Helpful suggestions regarding their care, may, and
doubtless should be given. If chicks have been produced from the right quality
breeding stock, if proper care has been exercised in hatching and shipping, and
chicks arrive safely at destination, the responsibility for successfully raising them to
maturity is one that should rest more particularly upon the purchaser.
Unfortunately, however, the producer is too often held responsible for the
success of his customer. In no other line of endeavour is the producer or manufacturer considered so responsible for the success of the undertaking by his customer as
is the producer and distributor of baby chicks in the poultry industry.
The business of producing and distributing baby chicks is, therefore, a highly
specialized service to the poultry-raising public.

THE EARLY CARE AND BROODING OF CHICKS
ROY

E. JONES, Extension Poultry Specialist, Connecticut Agricultural College
STORRS, CONNECTICUT, U.S.A.

T

HE goal in brooding chicks is without question to keep chick mortality down
to a minimum, produce growth as rapidly and as economically as possible,
and have a flock of young stock at the end of the growing season absolutely
free from disease, possessing every element in their physical make-up necessary for
disease resistance and a long life of hard work.
In Connecticut this situation has been met by a very definite and detailed
programme for the early care and brooding of chicks, conducted under the name of
"The Connecticut Grow Healthy Chicks Campaign". The results obtained during
the first year are quite striking. The survey figures previous to the campaign gave
an average percentage of mortality during the entire growing season of 25 per cent.,
while the following year (1926) chicks grown according to the "Grow Healthy Chicks'
programme suffered a loss of only 7.9 per cent mortality for the entire season.
Just how this was accomplished can best be told by going over some of the
details recommended.
For the sake of simplicity in carrying out the work, the following definite
eight-point sanitary management programme was used:
(THE GROW HEALTHY CHICKS PROGRAMME)

1.
2.
3.
4.

Clean
Clean
Clean
Clean

Chicks,
Incubators,
Brooder Houses,
Ground,

5.
6.
7.
8.

Clean
Clean
Clean
Clean

Litter,
Feed,
Management, and
Laying Houses.

CLEAN CHICKS

Insofar as has been definitely determined, there is but one disease that can be
readily transmitted from the hen to the chick, and that is—bacillary white diarrhoea.
This disease cannot be satisfactorily treated by any known brooding or feeding
programme, but it can be avoided by purchasing hatching eggs or chicks from
accredited stock. By this term I refer to stock that has been tested for bacillary
white diarrhcea and has passed two consecutive annual non-reacting tests.
CLEAN INCUBATORS

Clean incubators are of course an absolute necessity in producing clean, healthy
chicks. This applies to all hatching equipment—from the smallest lamp incubator
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up to the largest mammoth hatchery. The principal disease to be feared in this
connection is bacillary white diarrhoea,—which may be spread through thick droppings if incubators are not properly cleaned. A thorough cleaning and washing is
just as important as a thorough disinfecting. There is an unanswered question
regarding the disinfecting requirements of a forced draft incubator where chicks are
hatching every three or four days. If all chicks hatched are from accredited stock,
there can be no danger from bacillary white diarrhoea. On the other hand, if some
of the chicks hatched are infected, there is at least a possibility of spreading the
disease.
CLEAN BROODER HOUSESt

The successful early care and brooding of chicks depends very largely upon the
sanitary condition of their surroundings. To place "clean chicks" in a brooder
house that still contains some dirt and filth from last year's brooding—or, worse
still, from the previous lot of chicks during the same season—is the highest kind of
folly, yet it is frequently done. To avoid this state of affairs, the ''Connecticut
Grow Healthy Chicks Campaign" has definitely outlined a clean-up programme.
All brooder-house cleaning should be done before the houses are moved from the
old range to the new. Thoroughly clean and disinfect all houses and equipment,
including water dishes, mash boxes, brooder stoves, hovers, and all tools to be
carried from the old range to the new. If permanent brooder houses or laying
houses are used for brooding, the clean-up programme should be carried out with
even greater care.
CLEAN GROUND

The problem of selecting clean ground for brooding chicks is often a very
difficult one. People, animals, hens, chickens, equipment, poultry manure, drainage
water and flies, may be carriers of disease germs. If in doubt about land being
suitable for brooding chicks, give the chickens the benefit of the doubt and go
farther away from the mature stock or from last year's range. If trouble has been
experienced previously, and new land is not available, it would be advisable to rent
land or hire someone else to do the brooding for one
season.
Providing clean range for chickens requires1 a plan extending over a period of
years. While land may be used for brooding once every two years under most
favorable conditions, a three-year or four-year rotation is decidedly safer and much
to be preferred.
Alfalfa makes by far the best chick range. Clover comes second; and grass,
third. Pasture land, where there is a mixture of white clover, makes excellent
range.
CLEAN LITTER

Litter is the common medium through which chick diseases are spread from one
chick to another. The requirements of a good litter are (1st) that it be dry, clean,
and free from dust or moisture; (2nd) that it be light, so as to stay on the surface,
allowing the chick droppings to be covered up; and (3rd) that it be inedible, as when
eating litter the chicks consume more or less filth. Planer shavings seem to fill
these requirements better than anything else, although cut straw, and peat moss
are giving good results.
Sand or gravel as litter was not recommended during the first year of the
"Grow Healthy Chicks Campaign" on account of sanitation, but is recommended
this season to be used in connection with shavings for the first ten days, in order to
be sure that the chicks get a liberal supply of grit at the start.
t
The litter should be thoroughly cleaned out and the house swept out at the end
of the first ten days, and every five days thereafter up to eight weeks of age. This
programme has helped materially in controlling coccidiosis.
CLEAN

FEED

Chick feeding really begins with the feeding of the breeding stock before the
eggs from which the chicks are hatched have been laid, and this means that the egg
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must contain all of the necessary elements in the right proportion to produce a chick
that can quickly assimilate the egg yolk taken into the body cavity at the time of
hatching, and be ready for food when 48 to 72 hours old.
The so-called "day-old chicks*' purchased on the market are already 48 to 72
hours old when received by a purchaser and are ready for feeding at once. Chickens
should be fed as soon as they see daylight, whether purchased or hatched at home.
Home-hatched chicks may be held in a darkened incubator or in chick boxes until
they are ready to feed.
There are many good ready-mixed chick starters on the market. Some of these
are undoubtedly best for the poultryman who is using feed in small quantities or
cannot buy the ingredients for a home-mixed ration to advantage. For those who
are in a position to mix their own feed, we recommend the New England Ration, as
worked out by representatives from the six New England Agricultural Colleges.
QUICK MASH

QUICK SCRATCH

200 lbs. coarse yellow corn meal
100 lbs. wheat bran
200 lbs. fine yellow cracked corn
100 lbs. Middlings, preferably white
100 lbs. oat products (oat flour, ground oat
100 lbs. cracked wheat
meal, or ground 40-42 lb. oats)
50 lbs. meat scrap (50 to 55% protein)
50 lbs. powdered milk
25 lbs. alfalfa leaf meal
25 lbs. edible steamed bone meal
5 lbs. fine salt
Regardless of the feed used, a definite programme for starting chicks may be
outlined as follows: Prepare the brooder house by first placing a layer of coarse
sand on the floor; then cover this with a thin layer of shavings. Have the stove
regulated and ready, with the chick guards in position about 18 in. out from the
hover.
Place papers over the litter around the hover, then sprinkle feed on the papers.
The chicks in running around, rattle the paper and call attention to the feed, so that
all start eating. Water should be provided in containers which will keep the chickens
and the litter as dry as possible. Earthen gallon crocks are very convenient for this
purpose. If sour skimmed milk is used for starting the chicks, at least one water
dish should be provided at all times. This will guard against the possibility of the
chicks drinking too much water, in case the milk gives out and water has to be given.
If the chicks are placed under the hover in the afternoon, they have an opportunity to get one good feed, then settle down for a night's rest. Papers may be used
for the second day's feeding, giving the chicks all that they will clean up in five
feedings. After the second day, boxes or hoppers may be used and feed kept
before the chicks.
Chicks may be started on either grain or mash. If sour skimmed milk is used,
starting on grain will give good results. If, on the other hand, powdered milk is
used, the chicks should be started on mash, as powdered milk is included in the mash.
From the standpoint of sanitation and labor saving, there are many advantages in
using powdered milk over using sour skimmed milk.
Many poultrymen using home mixed rations who have had difficulty in purchasing cracked wheat, find that they can start their chickens equally well or better
by using straight cracked corn the first three weeks, then adding whole wheat,, and
changing to intermediate cracked corn as soon as the chicks will take it. All
cracked grains should be as fresh as possible when used.
CLEAN

MANAGEMENT

Given clean chicks, clean equipment, and clean land, continued freedom from
disease depends very largely upon clean management. The old birds on the farm
are without question the most dangerous source of infection.
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On the small farm where one man must do all of the work, use every possible
precaution against introducing infection from the old stock to the young. A pan
containing a mat soaked with disinfectant, located at the chick range gate, an extra
pair of rubbers, or a change of shoes, are recommended precautions that have served
to prevent transmitting disease.
Board platforms in front of the brooder houses helped greatly in maintaining
sanitary conditions for the early-hatched chicks. Where the colony system of
brooding is practiced, the additional floor space is a great advantage. The chicks
are able to get out in the direct sunshine, and they can be kept confined a great deal
longer, allowing time for the range to dry up and the grass to get started.
Water is frequently a source of poultry disease, sometimes from wells or springs
receiving contamination from surface drainage, but more often from an overflow
of water dishes, puddles, or filth at the point where the chicks are watered. With an
automatic or permanent watering system, a rack and a dry well under each water
dish will help to maintain sanitation.
CLEAN LAYING HOUSES

Clean laying houses are a factor in keeping pullets healthy, thus carrying to a
conclusion the brooding and rearing programme. Methods of cleaning should be
the same as outlined for cleaning brooder houses. If pullets are clean and free from
disease when placed in the laying houses, they are past the most important danger
point, as many diseases are contracted during the brooding and rearing period. Such
pullets should have an abundance of reserve energy, and a very definite resistance to
diseases in general.
^ ^
o p R E S U L T S ^ 1?2g
A total of 1,038,637 chickens on 905 farms were signed up to be grown according
to the "Grow Healthy Chicks" programme during the spring and summer of 1926.
Survey blanks were sent out at the close of the season, and complete figures were
received on 502,938 chicks. The following table is a summary of the results classified
according to the completeness with which the programme was followed, and with
incidental losses classified according to cause.
THE "GROW HEALTHY CHICKS" CAMPAIGN SURVEY FIGURES FOR CONNECTICUT, 1926
Total No.
of Chicks
Followed all 8 points
Followed all 8 points except (1) Clean
Chicks
Followed all 8 points except (1) Clean
Chicks and (4) Clean land
'.
Followed 8 points except other details such
as (6) feeding boxes and (7) 5-day
cleaning

Percentage
of Mortality

219,314

17,409

115,036

17,523

15.3%

101,013

22,250

22.3%

10,169

15.0%

Losses—due to disease and weakness.
Other losses, due to:
Foxes and dogs
Hawks, crows, skunks, cats
Theft
Accident
Other causes

67,351
3,246
6,599
455
5,824
3,026

Loss—not due to disease and weakness
TOTAL I OSSES

Mortality
Disease; Weakness

502,938

19,150
86.501

7.9%

13.4%
6%
1.3%
%
•6%

3.8%
17.2%

These figures leave no question or doubt about the necessity for "clean chicks"
and "clean land" when attempting to eliminate chick mortality and improve the
chick brooding and rearing programme. Incidental losses totalling 3.S per cent—
due to foxes, dogs, hawks, crows, skunks, cats, theft, accident, and other causes,
are significant because they total up much higher than is ordinarily supposed.
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Nutrition
POULTRY FOODS AND FEEDING FROM THE
RESEARCH STANDPOINT
E. T. HALNAN, M A., D I P . AGRI. CANTAB., Poultry Nutrition Section,
Animal Nutrition Institute, School of Agriculture
CAMBRIDGE, ENGLAND

W

RITING maketh an exact man". This fundamental sound observation of
Bacon's was, I am sure, arrived at after he had had the privilege of writing
an address for an assembly such as this, and had received their criticisms
thereon. Although, therefore, it is with some diffidence that I express my views on
the subject for discussion, it is with the sure confidence that the discussion that
arises therefrom will remove or correct any inexactitudes of thought that may have
been committed to paper. Research in Poultry Nutrition is by no means of recent
origin, indeed, it is a source of satisfaction to all those who are engaged in problems
of poultry nutrition research to recall that the bird formed the instrument whereby
were forged some of the most important links in the chain of our knowledge of the
physiology of digestion. Physiological discovery, which had stagnated since the
times of Galen and Hippocrates, received a fresh impetus with the advent of the
printing press, and in the 18th century, Lazzaro Spallanzani, who from 1768 to the
time of his death held the Chair of Professor of Natural History at Pavia, set himself
the prob'em of ascertaining the true cause of digestion. At this period, digestion
was variously held to be due to the operation of the principles of trituration, fermentation, or putrefaction, while some maintained that it was due to a true dissolvent
juice. Spallanzani, by a series of beautifully designed and well executed experiments,
demonstrated that digestion was due to a true dissolvent juice, and by using gallinaceous birds for his experimental material, further showed that trituration was a
contributory but not an essential factor in digestion. On the foundations thus laid,
subsequent workers built slowly but surely, so that at the present time our knowledge
of the principles of the physiology of digestion is comparatively complete. So complete is it, that a tendency exists to assume that there is little need for further work
on problems of avian nutrition, an assumption that is based on the theory that the
discoveries made in the broader domain of animal nutrition are rigidly applicable to
avian nutrition.
While this may be true for certain fundamental laws governing the physiology
of the animal cell, it by no means holds true for groups of cells or systems, since in the
evolutionary development of species, variations in the functional processes of similar
systems are as likely to occur as variations in structure. One has only to consider
the different chemical nature of the nitrogenous end products arising in the urine of
birds and mammalia to realise that such variations do exist, and once this be
admitted, the case for special research in problems of avian nutrition is established.
Let us, therefore, consider the paths along which such research may be most
usefully directed. From the economic standpoint, the poultry keeper looks to the
research worker to supply him with a truly economic ration for any of the purposes
for which he keeps poultry, together with such knowledge as will enable him to influence or control such phenomena as growth, moulting, broodiness, etc. Sufficient
work has already been carried out to establish the fact that the chemical changes
which go on in the digestive tract of the bird are similar to those occurring in the
farm animals, and the presence of proteoclastic, amyloc astic and lipoclastic enzymes
have been demonstrated in the bird's digestive juices. Moreover, a considerable

182

WORLD'S

POULTRY

CONGRESS

number of digestibility determinations of the common poultry foods have been
carried out by numerous workers, and the results of the data accumulated by these
workers have been tabulated in convenient form by Kaupp and Ivey and are readily
accessible to the poultry keepers. Comparison of these figures with those obtained
with other farm animals brings out the fact that whereas birds compare very favourably with other animals in their capacity to digest protein, fat and starchy material,
they possess little or no capacity to digest woody fibre.
Owing to the fact that the urinary products of the bird are combined with
indigestible food residues when excretion takes place, a digestibility determination
of a food in the bird has hitherto presented extreme difficulty, but fortunately the
work of Katayama has indicated a method of overcoming these difficulties, and it
should now be possible for every research station to undertake digestibility trials of
poultry feeding stuffs as part of their normal routine. It is to be hoped that all
research stations, where facilities exist, will accumulate data on the digestibility of
feeding stuffs, so that the Kaupp and Ivey table may be amplified to include all the
feeding stuffs used for poultry feeding.
In this connection many problems at once occur to the mind as requiring solution. Are different breeds of fowls equally efficient in their digestive powers, or are
there considerable variations from breed to breed ? Does the growing bird digest its
food as efficiently as the adult ? Does the digestibility of a feeding stuff vary in
accordance with the amount fed, and if so, what is the nature of this variation and
when does it occur ? To what extent does the inclusion of fibre in a feeding stuff
depress its digestibility ? These, and similar problems, need solution before we, as
research workers, can advise the practical poultry keeper with confidence.
The next obvious step in the direction of placing poultry feeding on an assured
basis is the estimation of the maintenance requirements of the fowl for protein and
energy, and the production requirements for the production of meat and eggs.
The practical success achieved in this direction by workers in other fields, who by
their efforts have placed the rationing of milk cows on a scientific basis, thereby
enabling the farmer to produce milk at the lowest possible feeding costs, emphasises
the importance of research workers in avian nutrition directing their energies to
similar problems.
Many field trials have been undertaken to solve these problems, and while
results of value have emerged from these trials, it is important to realise that the
factors involved in these tr'als are of so diverse and variable a character that analysis
of them must inevitably fail to elucidate the scientific principles governing the results
obtained. The only line of attack possible is similar to that followed by Kellnerand
Armsby in their work with farm animals. Gerhartz, by means of respiration experiments on two hens, has measured the net energy requirements of fowls, and has
also estimated the metabolisable energy of maintenance rations during the moult and
the laying period. Further work on these lines is badly required in order to establish
the value of the results he has already achieved, since the data he has obtained,
together with further knowledge of the expenditure of energy caused by the normal
diurnal muscular activity of the hen, will enable us to place the feeding of the hen on
as assured a scient'fic basis as the feeding of other farm animals. As an indication of
the value of the results Gerhartz has obtained, it will suffice to mention that he
estimates that the energy required to produce the protein and fat of the egg is
considerably more than that required for the production of protein and fat in the
growing pig.
With regard to the protein requirements, little information of an exact scientific
nature is available, but the work of Ackerson, Blish and Mussehl has,shown that the
nitrogenous excretion of the Rhode Island Red per Kilogram live weight decreases
as age increases. Consideration of their results also leads to the conclusion that on a
cereal diet, the protein requirements of the laying pullet would be unsatisfied even
when the ration contains the necessary requisite energy, a conclusion supported by
practical feeding trials, which have shown invariably an increase in egg production
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when foods of animal origin have been added to a ration composed of products of
cereal origin.
^
^
o
o
&

SPECIFIC EFFECTS OF FEEDING STUFFS

The space permitted only allows cursory consideration of the problem involved
in avian nutrition caused by specific effects of feeding stuffs. Work on the biological
value of protein has shown that, in the bird, like other animals, a food protein to be
efficient for growth and maintenance must contain tryptophane, lysine and cystine,
since the bird, like other animals, is unable to synthetise these amino acids from
others. Work by the Rowett Research Institute in Scotland has also indicated that
the difference in value for poultry feeding found between proteins of animal and
vegetable origin is poss'bly linked with differences of mineral content. In view of
the cyclical changes occurring in the bird in which protein metabolism is intimately
concerned, i.e., moulting and egg laying, it is unnecessary to emphasize the importance of further research on these fundamental problems. With regard to vitamins,
much work has been done, and the position is an interesting one. In brief, the
evidence shows that although vitamin A is essential for the bird, the work of Hoet,
Sugiura and Benedict indicates that the demand for vitamin A is comparatively
slight. Vitamin B is essent:al, and the quantitative relationship that apparently
exists between need for vitamin B and carbohydrate supply in food emphasises the
supreme importance of paying close attention to the supply of vitamin B in all
poultry dietaries. That vitamin C is unessential for the bird is clearly established,
generations of birds having been successfully raised on vitamin C free diets. The
antirachitic vitamin D also appears to be necessary for the bird, and the apparent
connection between vitamin D deficiency and leg-weakness and the ameliorative
effects of ultra violet light emphasises the need for further work on this subject.
The work of Evans and Bishop on vitamin E, while carried out on rats, suggests
the need of investigation on similar lines with birds.
In conclusion, sufficient evidence has been adduced to show that work of economic value is bound to emerge from work of fundamental character carried out on
problems of avian nutrition, and imperfect though this presentation of the problems
involved may be, if the mere fact of its presentation has served to focus the attention
of this Congress on the direction in which the energies of research workers may most
usefully be guided, it will have achieved its main object.
DISCUSSION

R. T. PARKHURST, C. H. SCHROEDER and P. E. HOWE took part in the
discussion on this paper which brought out the following main points.
That the probable reason why protein feeds of milk origin are superior to those
of meat origin is because milk is the perfect food for young growing animals. The
various minor acids present are in the form in which they are actually required by
the growing cell. Another reason may be the fact that milk proteins give a better
chance to utilise vitamin D that may be present in the ration. Some meat rations
are absolutely clear of vitamin D.
MESSRS.

A CONSIDERATION OF THE PROTEIN REQUIREMENTS OF GROWING BIRDS
F. HOLST, Assistant Professor of Poultry Husbandry,
University of California
BERKELEY, CAL., U.S.A.
INCE but little work has been done definitely to determine the nutritive
requirements of growing chicks it may be well to discuss what seem to be the
underlying principles of their nutrition.
Bunge (1905) was the first to point out the close relationship between the rate
of growth of different animals and the protein content of mother's milk. This
DR. WALTER

S
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relationship is apparent from the following figures, obtained from Bunge (1905) and
Ellenberger and Schuenert (1925):
Days required for
Per cent protein
Nutritive ration
doubling initial
Animal
in mother's milk mother's milk
weight
1 8.6
Man..
180.
16
1 4.2
60
Horse..
. 2.0
1 3.8
47.
.3.5
Cow. .
..
1 3.6
Goat
... . 2 2 . . .
. 3.7 .
1 3.4
15
49
Sheep
1 3.0
14.
61
Hoe..
1 2.5
9
Dog. . . .
. 97
Rabbit
15.5
1 1.5
6
It is quite evident that the rate of growth during early life is directly proportional
to the proportion of protein in the natural food and consequently to the narrowness
of the nutritive ratio.
From Soxhlet's (1878) investigations we know the protein utilization during
early life to be very high. Soxhlet determined it to be 72.6 per cent in a two to
three weeks old calf. Later, Fingerling (1908) found the retention to average
71 per cent in a calf, observed from the 15th to the 35th day of life, and Ostertag and
Zuntz (1908) found 73 per cent retained in pigs between the 4th and 9th day of life.
As the life process progresses, the retention power of the young animal decreases.
Ostertag and Zuntz found that in the pigs where the protein retention was 73 per
cent before the 9th day, it was 60.3 per cent between the 11th and 16th day, 26.0 per
cent between the 19th and 25th and only 11.4 per cent between the 26th and 30th
day. Soxhlet's and Fingerling's findings confirm these results Thus it is seen that
as long as the limit of growth which of course is biologically determined, is not
reached, indeed the further removed from this limit, the greater the ability of the
organism to retain protein, which is supplied beyond the maintenance requirement.
And because these requirements are by no means smaller, but on the contrary are
larger than those of adult animals, it is obvious that a rapid increase of body material
is made possible only by a high supply of efficient proteins in the food.
The rapid decrease of the extraordinary protein utilization power of young
animals can easily be explained by the slowing up of growth, and by the increasing
energy requirements. These latter are soon too large to be covered by the carbohydrates and fats in mother's milk in consequence of which the proteins are broken
down and also taken up as a simple source of energy. The proof that this explanation is correct was brought by Fingerling who increased the protein retention in a
16 weeks old bull calf to more than 71 per cent, simply by feeding additional sugars,
corresponding to the increased heat and energy requirements. These principles are
generally agreed upon and have found a direct application in Kellner's classic standards of which the one for hogs may be given as an illustration.

Digestible nutrients in kilos per
1,000 kilos live weight
Age of Animal
2-3 weeks
3-5 weeks
5-6 weeks
7-8 weeks
9-12 weeks.

Live Weight
20 kilos
40 kilos
55 kilos
80 kilos
120 kilos

Protein

Carbohydrates

Fat

Nutritive
Ratio

6—5
4—3
3.0—2.3
2.2—1.7
1.6—1.2

28.0—29.0
23.0—24.0
22.0—22.0
19.0—20.0
15.0—15.5

1.0
0.8
0.5
0.3
0.2

1: 5 . 6
1 :7.2
1:8.5
1 : 10.1
1 :10.8

WORLD'S POULTRY

CONGRESS

185

We have every indication that these principles hold true for all warm blooded
animals, consequently they should hold true for poultry. As a matter of fact it is
well known that even pronounced granivorous birds are distinctly carnivorous
during the early part of life.
The application of these fundamental principles in poultry feeding is not new,
but is far from general, in spite of the fact that Wheeler's standard published in 1905
made use of this principle.
Present discussions on the subject from various experiment stations and feed
concerns go into very fine detail with regard to such factors as minerals and vitamins
but treat the protein proportions very superficially indeed, or not at all. Recommendations go from one extreme to the other. Thus quite a general recommendation
is to start birds off on straight grain, which is obviously wrong. Others recommend
grain and mash, and still others recommend mash for a start. A good illustration of
the confusion is also given by the variation in analyses of different chick mashes.
Some run as high as 18-20 per cent protein; others as low as 10 per cent. Not less
confusing are recommendations to the effect that water and milk or even tomato
juice and milk can be used interchangeably.
In the light of these confusing recommendations, it would be highly desirable to
find a general recommendation which could be made, since it seems reasonable to
suppose that there is an optimum protein percentage which would give the best
development without either overstimulation or retardation of growth. The most
natural starting point appears to be an exam nation of the composition and absorption of egg yolk in baby chicks, as that represents the natural provision to meet the
requirements, and it seems reasonable to assume that they should be correlated.
The newly hatched baby chick contains unabsorbed egg yolk to an extent of about
20 per cent of its bodyweight. The egg yolk of an average Leghorn chxk, which
will weigh around 35 grams, is therefore 7 grams. Protein makes up about 35 per
cent of this unabsorbed yolk, fat about 20 per cent. The absorption of egg yolk for
the first two days is near 2.5 grams per day, which corresponds to .83 grams of protein
and .5 grams of fat in a nutritive ratio of about 1 : 1.4. It is easily understood that
to enforce a similar food consumption, it would be necessary to start chicks off on an
extraordinarily high protein diet, but considering that wild birds start off as carnivorous, this would seem only logical. Further, to meet the growing heat and energy
requirements of growing birds, it would be necessary to introduce gradually small
and progressively increasing proportions of grain in some such way as tentatively
suggested by the follow curve.
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In this connection it has been pointed out that the quality of the feed proteins
for chicks is also of outstanding importance. Grain proteins would seem to be but
poorly suited for this purpose and might be partly to blame for poor success on very
narrow rations. Even milk in its liquid form would hardly suffice as a sole source of
protein, quite apart from its vitamin and mineral deficiency, because it would hardly
be possible to enforce upon a three to four day old chick a consumption of almost an
ounce of milk, which would be the amount necessary to furnish .S3 grams of protein.
An additional kind of evidence that more attention should be given to the
protein requirements of growing chicks is furnished by data from a number of experiment stations which indicate that the rate of growth is correlated with the protein
consumption. There is space only to mention a few of the cases. Raatz (1925) has
reported results that show such a correlation. Mitchel (1926) calls attention to the
lower rate of growth in White Rock chickens at Urbana, than Philips obtained at
Purdue (1918), and on calculating the protein consumption in the two cases, a single
possible explanation of this difference is found, namely, the difference in protein
consumption. Unpublished data from our own experiments show the same relationship.
One reason why high protein rations have not met with general favor, in spite
of these several lines of evidence, may be because of the belief that a more uniform
growth is obtained on low protein rations. Our preliminary experiments tend to
confirm this belief, but the question arises, whether this may be reducing the latent
potentialities of the birds to a level of mediocrity. This question, and the further
questions of influence of protein percentage on relative development of specific
internal organs, as well as on gross bodyweight, appear to be important points to be
investigated.
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DISCUSSION

B. F. KAUPP, MR. J. C. HODGES AND MR. C. W. CARRICK participated in
the discussion on this paper, which brought out the following main points:—
That while the rate of growth is correlated with the percentage of protein present
in the milk, it is equally correlated with the percentage of mineral present, and the
mineral requirements must not be overlooked.
That until more is definitely known about the character of grain proteins they
may be disregarded and sufficient proteins supplied without trying to balance
them up.
DR.
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That a successful duck raiser in San Francisco increased the growth, or bodyweight, of his birds by two or three times in 49 days by increasing the protein
content of the ration. He used about 30 per cent of fish protein during the first
7 days and then gradually reduced it to a very low content during the last 18 days.
That there is a limiting point in feeding protein from any source: when that is
reached, addition of protein from that source gives no further response in growth.
In a ration carrying 15 of middlings and 15 of bran, 10 to 12 per cent of ordinary
50 per cent protein meat scrap is about the limit. If more is added there is no
further response in growth.
That the optimum of protein from one meat product for one basal ration does
not necessarily apply to another basal ration containing more grain. The amount
of animal protein necessary depends on the particular protein and the other ingredients in the basal ration.

PROBLEMS IN POULTRY FEEDING
DR.

G. M.

VAN DER PLANK,

Zootechnical Institute of the University of Utrecht
HOLLAND

{Read by Title)
two most important factors in successful poultry breeding and poultry
keeping are a good strain of birds and proper feeding.
In Holland, where most of the market eggs are produced on the small
farms, the cost of feed is an important item.
Through research work, we know the various food constituents which are
necessary for poultry rations.
A few years ago, little attention was given to the difference between the proteins. Now, however, we know that not only must a certain quantity of protein
substances be given in a ration, but they must be of different kinds.
All poultry keepers speak about vitamins and animal salts in feeds, being aware
that these elements are necessary to complete a ration. The latest experimental
work has shown the connection between vitamin content and the digestibility of
minerals.
The question of the digestibility of crude fibre is of more importance, as different
kinds of feeds rich in crude fibre contain a relatively high percentage of minerals.
Much difficult experimental work must be undertaken with poultry in order to
discover good rations, and this requires co-operation between poultry keepers and
laboratory workers.
The only satisfactory way in which to test feed mixtures is to make laboratory
tests of the constituent elements. This is the only possible way to determine
whether the mixture is quantitatively correct or not. Although egg production
will decrease when a ration is unsatisfactory, either quantitatively or qualitatively,
it is possible that the condition of the birds will be affected before this decrease
takes place.
Generally speaking, poultry keepers are satisfied in knowing the quality of the
mixtures they buy, and do not concern themselves as to the quantities of the constituent elements.
Chemical analysis, however, is only the beginning of a real test of feed mixtures,
and must be completed by practical tests. The digestibility of the constituent
feeds must not be neglected, and it makes a great difference if the proteins are not
complete.
If such practical tests are not made, poultrymen are liable to believe that they
must add to the ration certain vitamins or mineral salts, which in laboratory work
have been found necessary for growth or reproduction, forgetting that possibly the
ration already contains these elements in sufficient quantities. This results in a
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boom in a special article (e. g. cod liver oil), until the value of the article in question
is reduced to its proper proportions.
It is not very difficult to prepare a satisfactory ration, especially when it is
possible to mix many different kinds of grain and meal. The question, however,
is to get a cheap ration.
As we know that hens give good production and are fed economically when they
can choose the feeds which they like best, we can start on the assumption that they,
like other animals, will first take the feeds which they need most. Consequently,
in our opinion, corn meal must be the foundation of a ration. Even though the
protein content of corn meal is not complete, it contains other substances of great
importance, i.e., the germ of corn is rich in vitamin E, which is important from the
standpoint of fertility.
Knowing that the protein in corn is not complete (lacking in some amino-acids),
and that the total quantity of protein is small, it was necessary to mix the corn
meal with another meal rich in proteins. We chose soya bean meal, as American
research workers have found that when minerals are added to this meal, it has the
same protein value as fish meal or meat meal. Minerals were supplied in the form
of grit and a small quantity of dried butter milk, the latter also adding some animal
protein to the ration.
The first mixture we made was composed as follows:—
Corn meal
2 K. G.
Soya bean meal
1 K. G.
Dried buttermilk
0.150 K. G.
Chickens raised on this meal mixture made excellent development, and the
weight gains were practically the same as for other chickens of the same strains,
kept under the same conditions, and fed on a ration containing meat scraps, fish
meal and dried buttermilk. The grain feed was the same for both lots of birds.
The birds fed on this meal mixture began to lay several days before the others, the
production being equal in both lots.
Later on, it was impossible to obtain dried buttermilk, and we had to find
another meal to replace it. Fish meal, being rich in minerals and animal proteins,
seemed ideal for this purpose, so we changed the ration by substituting 0.25 K. G.
of fish meal. The birds also did very well on this mixture.
It was next necessary for us to determine the difference between the ingestion
and excretion when this rreal mixture is fed. The method of Kaupp and Ivey
was followed in confining the hens and collecting the droppings. At our institute
we use chemical methods to separate urinal and faecal nitrogen. Kaupp and Ivey
use piperidine, but as this is expensive, we are now trying lithium-hydroxyde and
an alcoholic solution of sulphuric acid. (Modification of the Kossa method by
J. J. Nitzescu).
RESULT OF 6-DAY TEST WITH A PLYMOUTH ROCK HEN.

Ingestion

Excretion Difference Difference

+

ST.

Total dry matter
Nitrogen
Ash
Fat

490.88
16.18
11.91
11.46

150.42
12.63
11.80
1.19

Weight of the hen at the beginning of the test
Weight of the hen at the end of the test

g
340.41
3.55
0.11
15.27
1700 grams.
1826 grams.
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The results of this experiment show clearly that the ration is not only sufficient
but that proteins remained in the organism of the hen, as the balance of N. is
positive.
The experiments undertaken by Kaupp and Ivey showed that soya bean meal
takes a high place from the standpoint of tolerance (S3 per cent of their birds fed on
soya bean meal and corn meal completed the test). We can also conclude that this
mixture has no bad effects, as the day after the experiment was finished our hen
laid a normal sized egg.
As fowls always have better appetites when given a variety of feeds rather than
one single feed, we do not advise the continual use of the same ration. These tests
were made to show poultrymen that the mixture mentioned is very satisfactory as a
basal ration. We had good results when this mixture was fed to our hens for about
a year and a half. Furthermore, a poultry breeder (Mr. v. Beusichem, of Benschop,
near Utrecht) who fed his hens on this mixture (soya bean meal, corn meal and
fish meal) reported excellent results and high egg production.
The cheapness of the ration is an important factor, as it is much less expensive
than most mixed poultry meals sold in our country.
The test of feeds is incomplete if physiologcial factors are neglected, i.e., the
influence of soya bean meal on the intestines. In our experiments with corn meal
and soya bean meal only, one bird developed slight diarrhoea, but the complete
mixture as given to all our poultry did not have this result. It seems probable that
a small quantity of milk-acid calcium in the mixture will prevent all intestinal
disturbances, and we are experimenting along these lines.
Our tests are not yet finished, as we want to add different minerals to the ration
and extend the tests over a longer period.
In a second experiment, we raised chickens on the above mentioned ration
with the addition of 3 per cent minerals. These were commercial minerals of unknown quantitative composition. The birds receiving these minerals gave no better
results than the others, either with regard to body weight, date of first egg or production during the first months. It is possible, of course, that the mixture of minerals was not satisfactory, but it is still a question whether our meal ration, plus grain
feed and green feed, needs the addition of any minerals whatever.
I would plead for more co-operation between the institutes and experiment
stations of all countries, especially in the exchanging of press copies of articles, as
it is often difficult to obtain important literature on this subject.

VARIATION IN POULTRY FEED INGREDIENTS
AND THE EFFECT ON THE BALANCE
OF NUTRITIVE ESSENTIALS IN THE RATION
A. F. ROLF, Poultry Research Department, The Larrowe Milling Company
DETROIT, MICH., U. S. A.

"Good egg production and profitable returns from laynig hens are largely the result
of properly balanced rations composed of wholesome feeds. A balanced ration
is a combination of feeds which furnish just the necessary amount of nutrients
to produce the highest and most economical egg yields.1'

T

HIS quotation is taken, verbatim, from the United States Department of
Agriculture Farmers Bulletin No. 1067 (April, 1926) entitled "Feeding Hens
for Egg Production."
Similar statements are made by all other feeding authorities to express the same
thought, whether it be directed toward egg production or other factors which
poultry nutrition must accomplish.
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"A combination of feeds which furnish just the necessary amount of nutrients.'1
Surely, none will dispute the fact that these words express exactly what we must
have in order to get maximum efficiency.
It has long been recognized that different feeds which may be used to make up
these "combinations" vary greatly in their nutrient content.
As a matter of fact almost any single feedstuff varies, from time to time, more
than most people, certainly more than most laymen, realize.
We have, in recent years, progressed rapidly as regards our knowledge of the
requirements and limitations of poultry, both quantitatively and qualitatively,
for many of the important nutritive essentials.
Surely we have reached the point where we must consider more closely the
balance of nutritive essentials and how it may be affected by the variations constantly occurring in all feedstuffs.
In order to assist in bringing about a clearer realization of the extent and
character of this variation, the writer has prepared, and presents herewith, a series
of graphic charts. These charts deal only with the protein factor. Time and space
prohibit any attempt here to visualize variations in other nutritive essentials,
except to make the statement that equally startling and significant variations
occur in the other nutrients just as they do in the protein factor.
PROTEIN VARIATIONS IN STANDARD WHEAT MIDDLINCS

CHART NO. I

Chart No. 1, deals with the variation in the total crude protein content of
standard wheat middlings. The three sections show, respectively, one hundred
consecutive carloads from the February, 1926 receipts; 100 consecutive carloads
from the July, 1926 receipts; and 100 consecutive carloads from the November,
1926 receipts, at the Toledo, Ohio, mill of the Larrowe Milling Company.
The base-line used in each group is at 17.4 per cent, the "average" figure given by
Henry and Morrison. The black bars show the deviation (either as excess or
deficiency) from the Henry and Morrison "average" of expectancy. The end
(top, or bottom) of each bar shows the actual protein content of each specific car.
We see, thus, that of the cars graphed here:
Only 4 of these February cars equalled or exceeded 17.4%
11 of these July cars equalled or exceeded 17.4%
47 of these November cars equalled or exceeded 17.4%
Parallel seasonal excesses or deficiencies cannot be depended on, or expected,
since there seems to be little or no relation between time of year and protein analysis.
In the 300 cars shown by this graph, we note that the protein range is from
13.02 per cent to 19.06 per cent, the latter lot actually snowing 46.4 per cent
more protein than the former.
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Chart No. II also deals with the protein factor in standard wheat middlings.
In this case we consider 1,000 consecutive carloads from 1926 receipts.
DISTRIBUTION OF PROTEIN VARIATIONS
IN 1090 CONSECUTIVE CARS. fKOH M * t *4C£/PTJ, OF

STANDARD WHEAT MIDDLINGS
KEV

A T'TTTTT tlf

These receipts are graphed so as to show the percentage of cars falling into
various classifications, arrived at by establishing a classification for each half-unit
of protein variation.
Considered as regards the Henry and Morrison "average" of expectancy,
namely 17.4 per cent, we find that but 116 of the 1,000 carloads equalled or exceeded
that figure.
The actual average of these 1,000 carloads was 16.4 per cent total crude protein;
680 cars equalling or exceeding that figure while 320 carloads were below the actual
average.
On this chart, those cars which equalled or exceeded the Henry and Morrison
"average" are shown in solid color; those which equalled or exceeded the "actual
average" but were below the Henry and Morrison "average" are shown in vertical
bars, and those which were below Henry and Morrison "average" and "actual
average", in diagonal bars.
Surely, it requires little more than casual study of these figures and graphs
to show that standard wheat middlings is not a specific combination of nutrients;
that the use of any given quantity of commercial standard wheat middlings in a
ration cannot be depended upon to supply, even to an approximate degree, any
specific amount of protein (or other nutrient factors).
Do similar variations occur in other poultry feed ingredients ?
Chart No. Ill h^s been prepared to throw some light on that question. Here
are shown 30 consecutive cars of the 1926 receipts of each of six more common
poultry feed ingredients.
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PROTEIN VARIATIONS IN SOME FEED INGREDIENTS

In the case of each ingredient except meat scrap, the base line used is the "average" protein content figure given by Henry and Morrison. These base line figures
are as follows:
Standard wheat bran
18.0%
Yellow hominy feed
10.8%
Alfalfa meal
14.3%
Oatmeal (fine ground)
16.0%
Dried buttermilk
34.6%
In the case of meat scrap, the base line used is 50 per cent, the guaranteed
content under which these specific lots Were purchased.
The black bars above the base lines show the actual protein excess above the
theoretical averages; the red bars the protein deficiencies on each of the carloads.
In each case the end of the bar shows the actual total protein content of each specific
carload.
Further comment on this chart is not deemed necessary. It speaks for itself
—it shouts loudly the fact that none of these common poultry feed ingredients
are at all uniform as regards their protein content. (Further study will show a
similar lack of uniformity in content of other nutrients.)
In consideration of the charts and figures already presented, two facts should
be kept in mind. First, that the large mill, employing a force of chemists, is enabled (as they do) to reject many of the carloads shown on these graphs, on account
of unacceptable extreme variations, while the average purchaser without benefit
of such chemical analytical service would not enjoy an equal advantage.
Second, that the sellers of ingredients, realizing full well that such rejections
will be made by the mills, do not knowingly ship the extreme lots to such purchasers.
As a result,' the variations actually occuring over the country at large are even
greater than thdse indicated on these graphs, all of which are based on consecutive
receipts at one mill.
Once again, let me repeat, that the ideal toward which we must strive in poultry
nutrition
is:
11
A combination of feeds which furnish just the necessary amount of nutrients."
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Now let us see what happens when the "combination of feeds" is the point
stressed, and proper consideration is not given to the natural, constantly-occuring
variation in the feeds themselves.
For this purpose let us turn once more to United States Farmers Bulletin No.
1067. Here we find the following recommendation for an egg mash formula:
100 pounds of wheat bran
200 pounds of corn meal
100 pounds of wheat middlings
100 pounds of meat scrap
That's all there is to it. No limitations or specifications as to the quality or
nutrient content of any of the ingredients. It is in short, a recommended "Combination of Feeds", and nothing else. In this respect it does not differ from nearly
every feeding recommendation made from any source at the present time.
If we "figure" the protein content of this "combination of feeds", according to
the table in the same publication showing "composition of feeds," we find that
it will carry 21.64% of total crude protein.
In each 100 pounds of this mixture the 21.64 pounds of total crude protein
will be made up of:
3.24 lbs. derived from wheat bran
3.26 lbs. derived from wheat middlings
A total of 6.50 lbs.
from a wheat source
4.36 lbs. derived from corn meal
10.78 lbs. derived from meat scrap
This is visualized by graphic Bar A., on Chart No. 17.
Now in order to see how this might actually occur in practice, let us consider
a poultryman in Pennsylvania who used that formula, buying the ingredients in his
own state.
General Bulleting No. 391, issued by the Pennsylvania Department of Agriculture, gives analysis figures actually found over a period of one year in samples
taken by representatives of the Pennsylvania Bureau of Foods and Chemistry.
By selection of different lots of ingredients from that report, the theoretical
protein content, and source, has been figured and graphed for 5 mixtures as shown
by graphic Bars B to F, inclusive, on chart No. IV. The actual analysis figure
used for each feed lot is shown in a table on the chart.

PROTEIN - QUANTITY AND QUALITY
IN MASH MIXTURES
AS AFFECTED BY INCREDOT VARIATIONS
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We find that this "combination of feeds", might have shown a range in total
protein
content from 15.89 per cent to 28.76 per cent. We find that in mixture
U
C" the poultryman would have had more protein (16.39 per cent) from meat alone,
than he would have had total crude protein (15.89 per cent) from all sources in
mixture "B".
Criticism of present methods should, in order to be constructive, be accompanied
by some suggestion for improvement. But two thoughts present themselves to
the author as offering means of solving'this problem.
First, and most efficient, would be the adoption and use of some system whereby
the various ingredients could be standardized and made uniform at all times as
regards their nutrient content.
Second, and more difficult of achievement, would be a more accurate knowledge
of the actual nutrient content of each specific lot of each ingredient than is now
available to any average purchaser, coupled with a wider choice for selection of
lots of ingredients offered for sale than is now carried by any feed dealer, so that the
purchaser could always obtain lots which were at least approximately uniform.
This would require the diversion to other channels of use of many of the extreme
lots of ingredients, or of their admixture so as to make the resulting blend come
within one of the acceptable classifications.
DISCUSSION

H. E. JOHNSTON, C. B. PARISH and A. LEE participated in the discussion on this paper, the following being the principal points brought out:—
That research work has not sufficiently advanced to make it possible to state
the exact amount of protein required in a ration. The quantity will differ according
to the source of the protein, the mineral factors, and possibly some of the other
nutrient factors in the ration.
That in England, standardised mashes are recommended. The mash is made
to a certain formula and the protein value is broken down by the addition of some
ingredient, such as middlings, according to the feed requirements of the birds as
indicated by their fecundity. It is difficult, however, to make a standardised mash
owing to the variations in the ingredients and also in the quality of the protein.
That in suggesting formulae for mashes the protein percentage of the meat
scrap should be stated. In certain cases this has been found to vary from 35 per
cent to 81 per cent.
MESSRS.

THE ALL-MASH METHOD OF FEEDING
CHICKENS
D. C. KENNARD, B.S.AGR., PH.D., AND R. M. BETHKE, P H . D .

Ohio Agricultural Experiment Station
WOOSTER, OHIO, U.S.A.
HE application of science and laboratory facts to poultry rations and methods
of feeding has much of value and interest for present day poultry keepers.
With the balanced ration came the feeding of ground grains and feed stuffs,
or a dry mash mixture, in addition to scratch grain. In this procedure the mash
was the balanced part of the ration, and whether the ration as a whole was balanced
with protein and minerals depended upon the relative consumption of grain and
mash. In practice, the ration is often unbalanced by feeding an excess of scratch
grain.
When research workers recently began to conduct laboratory studies of poultry
feeding problems, the empirical procedure of feeding scratch grain and mash failed
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to meet their requirements, as it was necessary to feed the ration on a quantitative
basis. Logically, all-mash feeding was the obvious solution of the problem and it
soon came to be the standard practice for conducting such experiments. Thus was
the beginning of all-mash feeding, and since it proved so successful in the laboratory,
the question naturally arose as to what practical application the new method might
have.
Perhaps the first experimental data on this subject were those of the Geneva
New York Experimental Station1 in 1897, when their "Feeding trials were on the
whole somewhat in favour of rations of ground foods; for faster growth was made, at
less cost, and in the matter of healthfulness no difference appeared".
The first extensive use of the all-mash method was for the feeding of chicks.
In 1924, the Wisconsin Experiment Station2 reported a ration for chicks to be fed
without scratch grain after having successfully used it for raising 6,000 chicks.
Since 1922, the chicks used in the extensive feeding experiments conducted by the
Ohio Experiment Station3 have received their rations in the form of all-mash without
scratch grain. The Ohio all-mash ration and method of feeding, which will be
described, was successfully used for 10,000 chicks in 1925-26. During the same time,
a poultryman near Wooster, Ohio, used this ration and method with success for
30,000 chicks. In 1926, the Indiana Experiment Station4 reported successful results
with an all-mash ration used in connection with small groups of chicks in laboratory
experiments.
The Ohio all-mash mixture for chicks and growing pullets:
Ground yellow corn
70
Meat scraps (50 per cent protein)..5
Winter wheat middlings (shorts)... 20
Poultry bone meal (chick size)
4
Salt
1
This ration is supplemented by milk in some form during the first eight or ten weeks,
after this time the milk may be discontinued. An outdoor range to supply ample
green forage is also essential. Oyster shells are kept available at all times from the
beginning of the brooder period.
A granular mash is preferable to one finely ground. Hence the corn is ground so
that the largest granules are about the size of a half kernel of wheat. This, with
check-size poultry bone and medium meat scraps, gives a granular mash, which is
more palatable than a finely ground mixture.
METHOD OF FEEDING

The mash is given the chicks in shallow boxes when they are ready for their
first feed and kept available at all times, although it is desirable to feed fresh mash
three times daily during the first few weeks. After this time, fresh mash supplied
daily in the evening is sufficient. No change is made in the composition of the mash
until the pullets are ready for the laying ration when four to six months of age.
ADVANTAGES OF THE RATION AND METHOD FOR CHICKS AND PULLETS

Sanitary—The chicks are not obliged to secure a part of their feed from floor
litter that is more or less filthy or from ground that is contaminated with disease and
parasites.
Simple-—Less skill and labor of feeding are required, and a simple ration usually
costs less than a complicated one.
No changes of feed—This ration and method avoid practically all changes of
feed and simplify the whole feeding schedule. The same mash mixture is used for
chicks throughout brooding period and for pullets on the summer range. The customary procedure of feeding different grain and mash mixtures, each being changed
or manipulated according to the age of the chicks, is confusing and often attended
with hazardous results. Such changes are unnecessary with the Ohio all-mash
ration and method of feeding.
A definite ration—No guess work or confusion about what proportion of scratch
grain to feed.
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Uniformity of growth—A noticeable improvement in the uniformity of growth
of chicks and pullets almost invariably results.
ALL-MASH FEEDING FOR EGG PRODUCTION

The all-mash feeding of the layers is a more recent development, although it
promises also to become a standard practice. Thefirstpublished data
the writers
have available are those of the6 Geneva, New York, Experiment Station5 in 1895 and
the Ohio Experiment Station in 1915. In these experiments the all-mash rations
proved practically as effective as the other rations in which scratch grain was fed in
the usual way.
More recently, the Ohio Station7 has been conducting extensive tests with the
all-mash feeding of the layers. During 1924 25, 1,000 layers were fed all-mash in the
various feeding experiments, and 1,500 the next year, making the total of 2,500
layers which had been on all-mash feeding tests previous to 1926. The new method
proved so satisfactory, that the practice of feeding scratch grain to either chicks,
pullets or layers* was discontinued by the Station in 1926, except for certa'n groups
being continued on scratch grain to secure further data in respect to the relative
merits of the two methods of feeding.
The results, briefly stated, are, that practically the same winter and yearly egg
production was secured from all-mash feeding as with the same ration fed as scratch
grain in litter and mash. The mortality was much the same in each case. However,
it should be emphasized that in these tests, the groups fed scratch grain in litter
secured a balanced ration, or as nearly so as possible when the grain is fed separately.
Furthermore, the litter was changed frequently so that it was kept in good condition.
Now suppose, as often happens, the ration had been unbalanced by a too liberal use
of scratch grain and the condition of the litter had been neglected, then, under such
conditions, the all-mash method of feeding would be expected to yield the more
favourable results.
All-mash mixtures for layers—Generally speaking, the all-mash mixture contains double the amount of grains and one-half the usual amount of protein concentrates, minerals, etc., as the mash of the same ration when fed half scratch grain and
half mash. That is, by adding an equal amount of ground or whole grains to the
usual mash, all the original mash ingredients become diluted one-half in the final
mixture. As much of the mash as possible should be in granular form.
Method of feeding—The all-mash method is a simple procedure. The mash is
kept before the birds all the t'me. However, it is desirable to feed daily the amount
that will be consumed during the next 24 hours. As the layers will eat more readily
of the fresh mash, the time of feeding should be from 3 to 5 p.m., depending upon the
season of the year, so that the birds will go to roost with a well filled crop. The allmash feeding lends itself well to any of the methods of using artificial lights.
Suitable mash-feeders with ample feeding space are essential. For best results
with all-mash feeding, the open box type of mash feeder should be used. The reel
mash feeder is especially adapted for this purpose. Two or three reel mash feeders
or similar types of feeders providing 18 to 24 feet of eating space, depending upon the
size of the birds, are supplied.
The scratch grain-exercise theory—Extensive tests made with 10,000 chicks and
2,500 layers during the last three years by the OhioStation failed to reveal any benefit
from the feeding of scratch grain in litter to either chicks, pullets, or layers. This is,
of course, contrary to the traditional exercise theory; but from the evidence at hand
it appears that chickens do not require scratch fed grain in litter either for exercise or
for other reasons. Now that more is known as to what constitutes a complete
ration for chickens, it seems that the supposed objects for which scratch grain was
fed in litter are attained by proper nutrition.
T h e Station raises an average of 5,000 chicks yearly and 2,500 layers are used for conducting
the experimental tests. Further details relative to the all-mash feeding may be secured by request
from the Ohio Experimental Station, Wooster, Ohio, U.S.A.

Fig. 2

Fig. 1
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Reel Maah Feeder for ChicKs

eClearance ^ - P l a s t e r Lath

Holes 1 apart for naib t<
adjust height ot reel
Reel blocK l"«4'.4

End View

Fig. 3

Built after the aboue plan, but 7 inches wide and Zt inches deep inside and same length.
Instead ot beueled edge a plaster lath is nailed honjontalU' on top of sides of trough
so as to project 1 inch inside to prevent waste of mash. — See photographs.
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Success with poultry results from all the essential factors functioning effectively.
The method of feeding constitutes but one of the several factors involved. Therefore
all-mash feeding should not be expected to correct deficiencies of the ration, management or stock. That is, if for other reasons a poultry keeper has failed to succeed
with an approved scratch-grain and mash ration, he could hardly expect to succeed
with all-mash feeding.
~
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DISCUSSION
MISS E. JICKLING, and MESSRS. G. M. CORMIE, A. B. WILSON and C. B.
PARISH took part in the discussion on this paper, the main points brought out being:

That hens fed by the all-mash system do not fail to get all the exercise they
need: the old practice of feeding scratch grain for exercise would appear to be a
fallacy.
That it cannot yet be stated whether or not the all-mash method of feeding in
the winter time will allow the birds to digest the feed and keep the body as warm as
with grain feeding, which involves a longer process of digestion.
That in the experimental work on the all-mash method the scratch grain was
fed in the usual way, the proportion being varied according to the season.
That in using the all-mash method part of the feed should be moistened.
That the ''evening lunch" lighting has not been used in connection with allmash feeding although it provides a convenient way of supplementing all-mash
feed. If this is done, either moist mash or whole grain should be used, the latter
being placed on top of the mash in the mash box.
That there is not much probability of birds unbalancing their feed by picking
out some favorite ingredient. In the all-mash method 70 per cent of the ration
is grain, mostly in coarse form.
FIGURE 1
Open mash box for feeding chicks during the
first three or four weeks. The wire netting grid
permits the chicks to have easy access to the
mash but prevents waste from scratching.
(Courtesy—Ohio Experiment Station, Wooster,
Ohio U S.A.)
pIGURE 2
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Reel chick mash feeder
Keeps feed clean and
prevents waste. Suitable for use after chicks
are 4 or 5 weeks of age. Can be used on stand.
(Courtesy-Ohio Experiment Station, Wooster,
Umo, U.b.A.j
FIGURE 3
Reel Milk Feeder for Chicks.
FIGURE 5
11T.

.,.

i

t ^r

c A'

cylinder. (Courtesy—Ohio Experiment Station,
Wooster, Ohio, U.S.A.)
FIGURE 4
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The reel mash feeder for hens, designed by the
9J1!?E x P ? J i m ^ n t . St*tion'
The mash box is
r deep, 12 wide inside and 48 long. The reel
is made of plaster lath attached to blocks 3*
square. The axes of reel are 9 in. above bottom
£ b o x SQ t h t h e c l e a r a n c e b e t w e e n the reel and
H boards o nsid
a£Qut 3 .
This

o r width of eati

£g

^ d k
£dea
t h ^
P
cannQt c,
p r e y e n t s w a s t e a n d i s e s p e c ialty
adapted for all-mash feeding. Each 100 layers
require 2 or 3 of these feeders depending on the
size of the breed.
FIGURE 6

I
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Bird at left (1-L) ate all mash from a container,

Bird a tn
long, made of V mesh netting. Bottom recepg . h t ( ^ R )a t e scratch grain from filthy
tacle 18" in diameter around which is a band of litter; notice straw, feathers and particles of
sheet iron 5" wide. A ten inch disc of wood filth separated from contents of crop. Contents
nailed in centre serves as an attachment for the
of crop below (2-R).
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SOME PROTEIN VALUES IN POULTRY
NUTRITION
C. W. CARRICK, B. A., M.A., M. S., Agricultural Experiment Station,
Purdue University, LAFAYETTE, INDIANA, U. S. A.

T

HE value of some form of protein concentrate in the diet of both growing
and mature chickens has long been recognized. Many years of experiments
in feeding protein concentrates bear witness to the importance which. investigators have attached to such products.
In 1889, Wheeler (1) conducted experiments "to study the relative effects of
rations containing larger and smaller proportions of protein". During the "nineties", Wheeler tested skim milk and meat meal, and reported that the rate of growth
and egg^ production were increased by using these feeds. Rations supplemented
with animal feeds were compared with rations in which all protein was of vegetable
origin but supplemented with bone ash. Wheeler's summary of this work carried
on in 1898 and 1899 is indeed interesting: "When the deficiency of mineral matter
was made good by the addition of bone ash, vegetable food rations for chicks equalled
or somewhat surpassed in efficiency corresponding rations in which three-eighths of
the protein was derived from animal food.
"For laying hens rations containing animal food proved superior to others in
which all or most of the organic matter was derived from vegetable sources. The
vegetable food ration supplemented by bone ash proved equally efficient for several
months."
Since these pioneer experiments in which Wheeler pointed out the value of the
mineral factor, numerous tests have been made upon vegetable protein concentrates,
in which the investigators overlooked the necessity of mineral supplements. Only
in the last few years have vegetable protein concentrates begun to receive careful
study, possibly because animal products were economical and generally available.
A large number of experiments with animal products have been conducted
by Philips at the Purdue University Agricultural Experiment Station during the
last fifteen years (2, 3, 4). These have involved liquid skim milk, liquid buttermilk, dried buttermilk, meat scraps, and tankage. Approximately the same results
were secured with laying pullets from these various protein supplements when
given in sufficient quantities.
In none of these experiments, however, was there any attempt to determine
the minimum amount of protein from a given source which would suffice for
maximum response in egg production. From 1917 to 1920, Philips (4) conducted
experiments in which meat scraps varied from zero to 20 per cent of the ration.
There was a tendency for egg production to increase in proportion to the meat
scraps added. This work, however, did not offer evidence that the response in egg
production was a result of increased protein, since meat scraps not only supplied
protein but a large amount of mineral matter as well.
Experiments are now in progress (5) at the Purdue Agricultural Experiment
Station, in which the meat scraps protein varies, but mineral additions have been
added to the lower protein levels so that all rations contain the same mineral content
on a phosphoric acid basis. This work, now in its second year, indicates no benefit
from the addition of acid phosphate and salt to rations containing 5 and 10 per cent
of meat scraps so that each ration contains the phosphorous equivalent of a similar
ration with 15 per cent meat scraps. Other experiments (6) have shown acid
phosphate and salt to be a satisfactory mineral supplement for soy bean protein.
When the basal ration, containing no meat scraps, was supplemented with this
mineral mixture, a marked response in egg production was obtained over the basal
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ration of grains and grain by-products (5). It would appear, therefore, that
additions of meat scraps greater than 5 per cent of the ration gave an increase
in egg production on account of a higher content of protein rather than additional
calcium phosphate.
There yet remains the problem of determining the optimum amount of protein
from a given source in order to secure maximum production. One should not
infer that any optimum which may be determined will be applicable for another
protein concentrate or for another basal ration. Naturally, this would vary with
the amino acid yield of both the protein concentrate and the particular basal ration
employed.
Recent experiments with chicks (5) have shown that a certain basal ration of
wheat bran, wheat middlings, and ground yellow corn requires approximately 20
per cent of meat scraps containing 50 per cent protein (N x 6.25). Greater amounts
of the meat scraps gave no better growth and smaller amounts gave slower growth.
Another meat product, made from animal tissues other than those in meat scraps,
when fed at the same and higher protein levels, gave much less rapid growth than
did the meat scraps. The same basal ration was used in all experiments. An
addition of either wheat bran or casein (from which cystine had been removed)
accelerated growth, while an addition of gelatin gave no response in growth. These
results suggest that this meat product is deficient in tryptophane. In all of these
experiments, basal rations were used that were known by previous experiments
to be adequate in nutritional factors other than protein.
A series of feeding trials (5) upon young chicks, in which tankage was used as
the protein concentrate, indicated an amino-acid deficiency in this animal product
also. This would suggest that the quality of protein required for growth in the
young chick may be different from that for egg production, since Philips (3) has
shown that tankage gave excellent results in egg production when used as a protein
supplement to a basal ration of grains and grain products.
There is some evidence that the quantity of proteins required for rapid growth
in young chicks may be different than that required for egg production. Recent
experiments (5) have shown that a high egg production may be obtained from pullets
fed upon a ration containing yellow corn, bran, middlings and 10 per cent of meat
scraps. Chicks fed a similar ration grew at a much slower rate than those which
received 20 per cent of meat scraps with the basal ration.
The result herein reported suggest very strongly that the protein requirements
for growth during the first 8 weeks of the chick's life are more exacting, both quantitatively and qualitatively, than for egg production.
It would appear that the protein requirements for chickens during the tenth
to twentieth week differ from those for earlier periods. This would be expected
since the rate of tissue formation slows down as maturity is approached. Young
pullets reared for experimental purposes have matured at the same rate, either when
fed on rations with liberal amounts of protein concentrates, sufficient for rapid
growth during the first 10 weeks, or when supplied with rations of grains and grain
products supplemented with amounts of meat scraps far too low to give either a
satisfactory egg production or rapid growth during the early period of the chick's
life (5). Further experiments concerning protein requirements during the growing
period are now in progress at the Purdue Experiment station.
The question often arises as to the effect of protein content of the ration upon
hatchability of eggs. A review of the hatching records from the various protein
experiments carried on during the past 15 years at the Purdue Experiment Station
(2, 3, 4, 6), has shown no relation between either amounts or kinds of. protein supplements and hatching results. There is a definite relation, however, between the
number of eggs laid and both amount and kind of protein supplied.
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It is often believed that excessive amounts of protein are responsible for various
ailments and a high mortality. Evidence supporting such an inference is indeed
scanty. Philips' data (4), covering 3 years, showed no relation between mortality
and amount of protein. In our chick experiments (4), liberal amounts of protein,
far in excess of that required for maximum growth, have shown no deleterious
effects when other nutritional factors have been adequately supplied.
While many experiments, involving poultry, have been conducted with protein
concentrates, yet little is known concerning definite protein standards for different
concentrates during the various stages in the life of the chicken.
A large amount of work must be done involving amino-acid values in protein,
supplementary values, and palatability, as well as economic aspects, before we will
be able to use our sources of protein in an efficient and practical manner.
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DISCUSSION

MISS E. JICKLING, MR. C. H. SCHROEDER and MR. T. C. SOLOMON took part
in the discussion on this paper, the following being the main points brought out:—
That is not probable that chickens would balance their rations if they were
supplied with all the necessary ingredients in separate hoppers. This cafeteria
system of feeding has been tried, but the results were not satisfactory.
That although there is some variation in the salt content of meat scrap there
is no reason to fear an overdose of salt.
That fish meals are generally recognized as good sources of protein but no
definite levels with a given basis of ration have been determined

THE BASAL HEAT PRODUCTION OF COCKERELS,
PULLETS AND CAPONS OF DIFFERENT AGES
DR.

H. H. MITCHELL and L. E. CARD, PH. D., Agricultural Experiment Station,
URBANA, In., U. S. A.

T

HE basal heat production of an animal, or its minimum energy expenditure,
determines the minimum requirement of food energy for that animal, and
appears to be one of the most constant of biological measurements. The basal
heat production factor is the one upon which all others that go to make up the
animal's total energy expenditures are imposed, and it is, therefore, the logical
starting point in experimental investigations of this nature. Its intimate relation
to the maintenance requirement of energy, of which it is the most important
part, gives it a practical as well as a scientific significance.
In our studies of the effect of age and sex upon basal heat production, we have
used the Haldane gravimetric method of determining the respiratory exchange of
small animals. The apparatus used has been described in an earlier publication
from this laboratory. For different sized chickens, animal chambers of different
sizes were employed, the endeavour being to fit the chamber snugly to the animal
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so as to minimize the possibility of considerable muscular activity and yet to permit
the chicken to assume a comfortable posture.
The heat production was computed by the well-known method of Zuntz and
Schumburg, upon the assumption that the total respiratory quotient is non-protein,
thus neglecting the protein metabolism. From the available data relating to the
calorific value of oxygen used in the combustion of the different food nutrients, it
may be computed that the maximum error in the estimate of the total, heat production resulting from this simplification is 6.58 per cent, while the usual errors
would be less than 2 per cent.
The experiments with birds just after hatching were performed upon White
Plymouth Rocks. The chicks were confined in small Mason jars and were under
observation for 3 to 7 hours, during which the respiratory quotient was determined.
The CO2 production during 2 or more 30-minute periods of quietness was determined
and upon these values the basal heat production was computed. The surface
area of the birds was estimated on the basis of 10 determinations of the skin area
of as many White Plymouth Rock chicks one day old. The average weight of these
chicks was 36.0 grams and their average skin area, 91 sq. cm. In estimating the
area of the experimental chicks, it was assumed that it would vary in proportion
to the two-thirds power of the body weight. The average data from these tests
are given in Table 1.
TABLE 1.
THE BASIC HEAT PRODUCTION OF YOUNG WHITE PLYMOUTH ROCK CHICKS
Heat Production
per day
Chick
No.

Age
in
Days

Condition

Body
Weight

Body
Surface

Grams Sq. cm.
1
2
3
4
5
6
7
8
9
10

1
2
3
5
6
6
13
15
16
17

Fasted
Fasted
Fasted
Fasted
Fasted
Fasted
Fasted
Fasted
Fasted
Fasted

since hatching
since hatching
since hatching
36 hours
60 hours
65 hours
44 hours
44 hours
25 hours
43 hours

35.6
30.7
32.9
31.2
31.3
30.8
25.3
31.7
30.8
30.3

91
78
83
79
79
79
64
80
78
77

Temperature of
Chamber

consumed
daily

•c.

c.c.

36

37.5
37.5
37.5
37.5
37.5
37.5
37.5
37.5
37.5

o2

1,008

Respiratory
Quotient

1,270

0.82
0.86
0.78
0.73

934

086

1,061

0.90
0.78
0.83
0.80
0.75

871
959

899

1,323
1,354
1,343

Total

Per square
meter body
surface

Cals.

Cals.

4.87
4.24
4.57
5.97
4.56
5.22
4.28
6.39
6.49
6.35

535
544
551
756
577
661
669
799
832
825

Neglecting the exceptional result for chick No. 4, the heat production per square
meter or body surface increased regularly from the day old chick to the 16 day old
chick. In an earlier publication, an average heat production of 703 cals. per day
per square meter surface was observed with 28 mature Rhode Island Red hens,
and one of 806 cals. with 19 mature males. Evidently the chick immediately after
hatching has a basal heat production considerably below the level of the mature
chicken.
In the next group of experiments, young Single Comb White Leghorn chicks,
fasted for 48 hours, were used. An attempt was made to reduce the activity of
these birds to a minimum by wrapping them in cheese cloth, except for the head;
the legs (in the squatting or roosting position) being bound somewhat loosely to the
body. A summary of the data in this series of experiments is given in Table 2.
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TABLE 2.
THE BASAL HEAT PRODUCTION OF YOUNG SINGLE COMB WHITE LEGHORNS

Chick
No.

Sex

Age in
days

Body
Weight

Grams
4776
4540
4761
4733
4749
4953
4891
4505
4762
4947
4604
4849
4670
4628
4387
Average
Average
Average
Average

m
m
m
f
m
m
m
—
—
—
m
—
—
m
m

of 3 males . . . .
of 5 females...
of 6 males . . . .
of 5 females...

7
8
9
12
13
14
16
19
20
21
22
23
27
29
30
103
102
154
155

40.0
43.4
38.7
49.7
58.2
60.8
62.4
86.0
76.8
82.9
71.8
94.0
126
147
128

Body
Surface

Sq. cm.
102
107
99
117
130
134
137
169
157
164
150
179
218
242
220

853
730

1,040

1,388
1,267

1,482
1,280

875

o2
consumed
daily

Heat production per day
Respiratory
Quotient

Liters
1.46
1.85
1.23
1.96
2.19
1.46
1.85
3.92
3.64
4.07
3.19
4.03
4.82
7.34
4.70

0.73
0.70
0.76
0.75
0.74
0.81
0.73
0.75
0.70
0.71
0.71
0.71
0.73
0.72
0.73

15.77
14.85
22.69
20.37

0.74
0.73
0.72
0.71

Total

Per square meter
body surface

Cals.

Cals.

6.86
8.66
5.85
9.28
10.38
7.00
8.70
14.57
17.06
19.11
14.96
18.89
22.68
34.46
22.15
74.6
68.7
106.8
95.5

675
807
591
790
796
521
637
861

1,087
1,162
997

1,052
1,040
1,423
1,004
714
788
718
744

It will be noted that with this group of birds, as with the group of young White
Plymouth Rocks, the basal heat production per square meter of body surface starts
at a low value and increases progressively. For these White Leghorns, the maximum
basal metabolism is not reached for at least 4 weeks. In three months, the basal
metabolic rate falls again to a level averaging 741 cals. per square meter, which is
maintained for at least five and one-half months.
The last group of experiments to be considered in respect to the relation between
basal heat production and age and sex includes the first experiments undertaken in
our laboratory on the gaseous exchange of chickens. In some respects, the condition
under which these early experiments were performed were not entirely satisfactory.
However, they constitute the most complete set of experiments that has been
reported and the results obtained appear to be of great significance.
The chickens used were White Plymouth Rocks. At approximately monthly
intervals they were removed from the range at the University Poultry Farm, brought
to the laboratory in groups of 5 or 6 of like sex, and, after a fast of 48 hours (except
the first group of cockerels which were fasted for approximately 24 hours only), each
was placed in a cylindrical animal chamber of appropriate size and subjected to a
respiration test of 22 to 23 hours duration. In most of the tests, the activity of the
birds during the period of observation was neither controlled nor observed but the
close quarters in which they were confined, combined with the complete darkness
prevailing within the animal chamber, appeared to have effectively discouraged any
considerable muscular movements. The temperature of the laboratory, unfortunately, varied widely during these tests, as indicated by the records of a maximum and
minimum thermometer placed within the animal chamber, and during the coldest
weather there may be some suspicion that the head production of the birds had been
raised to some extent above the basal.
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If the birds originally selected for this work died at the poultry farm from one
cause or another, or were used for other purposes, they were replaced by others of the
same breed and sex.
The surface areas of these birds, except those of the youngest group, were estimated from their body weights and their measurements from the shoulder to the
rump, according to the formula:
S.= 5.86 W 0.5 L0.6
in which S is the surface area in square centimeters, W the body weight in grams,
and L. the rump-to-shoulder distance in* centimeters. The areas of the youngest
group of cockerels were estimated from the determined areas of five 0.5 lb. birds,
on the assumption that the area varied as the two-thirds power of the body weight.
The data are summarized in Table 3.
TABLE 3.
A SUMMARY OF THE AVERAGE RESULTS IN DETERMINING THE
BASAL HEAT PRODUCTION OF WHITE PLYMOUTH ROCKS
Heat Production
Age in
days

Cockerels
37
76
122
184
242
340
Pullets
94
128
192
251
355
Capons
102
135
199
262
366

Nn of
Birds

IN U. \Jl

Weight
1 ULdl

Per kgm.
body weight

Per Sq. meter
body surface

Cals.

Cals.

Cals.

Grams.

Sq. cm.

4
6
5
5
6
6

283
683
1324
1928
2705
2728

326
783
1241
1606
1979
1980

47
65
108
138
171
169

166
96
81
71
63
62

1441
832
864
859
864
856

7
6
6
5
6

735
1042
1450
1933
2184

824
1030
1290
1523
1640

65
79
113
120
129

88
75
77
62
60

788
760
861
785
796

4
6
4
6
5

933
1341
1763
2266
3185

971
1238
1512
1761
2140

79
100
114
133
166

85
74
66
59
52

815
800
748
723
775

The first group of cockerels, averaging 37 days in age, showed a relatively
intense basal heat production. Apparently these birds were near, if not at, the peak
of rising basal metabolism (per unit of surface) noted in the preceding studies on
young chicks. Between the age of this group and the age of the next group (76 days),
the intensity of the basal metabolism apparently suffered a rapid decline. In this
connection, some results on a group of six Rhode Island Red chicks, averaging 55
days in age and 239 grams in weight, may be considered.
The experiments on these chicks were done at about the same time as the other
experiments and by exactly the same procedure. The sex of these birds was not
recorded. The average basal heat production for the group was 920 cals. per square
meter body surface (estimated from skin area determinations of White Plymouth
Rock birds of approximately the same size), the individual determinations being
remarkably concordant. These results, in comparison with those obtained on the
two youngest groups of White Plymouth Rock cockerels, indicate that the intensity
of metabolism which had reached its peak at 30 to 40 days of age, was greatly
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reduced at an age of 55 days, though still distinctly higher than the level observed
three weeks later.
Comparing the average basal metabolism per unit of surface for the different
groups of cockerels with those for the groups of pullets of approximately the same
age, it appears that in four of the five possible comparisons the average for the
cockerels exceeds that for the pullets. The average value for all groups of 'cockerels
but the first was 852 + 12 cals. per day per square meter of surface, and that for
the pullets was 805 + 10 cals. The average difference is 47 + 16 cals. The basal
metabolism of the pullets thus averaged 5.5 per cent less per unit of surface than the
basal metabolism of the cockerels.
The calorimetric results obtained upon the capons have a bearing upon the
question of the effect of castration upon metabolism. Although many reported
experiments afford evidence in favor of the view that male castration lowers the basal
metabolism, particularly the experiments of Heymans on cocks, there are other
experimental observations on record in which no evidence of such an effect appeared.
Our results speak unmistakably in favor of the view that removal of the testes lowers
the basal metabolism. From table 3, it is evident that the group averages for the
capons decreased progressively with increasing time after castration (which occurred
at 70 days of age), except for the last group.
The average basal metabolism of the capons was 779+15 cals. per day per
square meter of surface, and the average difference between cockerels and capons in
this value was 73 + 19 cals. This appears to be a significant difference, statistically.
Actually, the difference between cockerels and capons was greater than this, since
the lowering of metabolism induced by castration was not immediately initiated,
and since it extended over several months. The maximum effect was probably
measured in the group of capons averaging 262 days of age. The average value in
this group was 737 cals, as compared with the average of 852 cals. for the cockerels,
a reduction of 13.5 per cent.
It is a matter of considerable significance that, for the cockerels and pullets,
the basal heat production per square meter of body surface was remarkably constant
for all age groups except the youngest cockerels, while the basal heat production
per kilogram of body weight decreased continuously with advancing age. This
fact constitutes a formidable argument in favor of the body surface as opposed to
the body weight as a unit of reference for basal metabolism.
BIBLIOGRAPHY

(1)
(2)

C , and HASSELBALCH, K. A. Skand. Arch. Physiol., 1900, x, 149, 350,
413; 1902, xiii, 170; 1903, xiv, 398.
BOHR,

PEMBREY, M. S., GORDON, M. H., and WARREN, R.

J. Physiol., 1894-95,

xviii, 331.
(3)

PEMBREY, M. S., and WHITE, W. H.,

(4)
(5)
(6)
(7)
(8)
(9)
(10)

J. Physiol., 1896, xix, 477.

M. S., Ibid., 1901, xxvii, 66; 1903, xxix, 195, HARI, P., Arch. ges.
Physiol., 1909, cxxx, 90, 112. NAGAI, H., Z.f.allgem, Physiol., 1909, ix, 243.
RASMUSSEN, A., Amer. Nat., 1916, 1, 609. ASZODI, Z., Biochem, Z., 1921,
cxiii, 70.
Du Bois, E. F., Amer. J. Med., Sci., 1916, cli. 781.
BENEDICT, F. G., and TALBOT, F. B., Carnegie Inst. Wash. Publ. No. 302,
1921. See also, BENEDICT, F. G., Boston Med. Surg. J., 1919, clxxxi, 107.
TALBOT, F. B., Amer. J. Dis. Children, 1921, xxi, 519.
MITCHELL, H. H., and CARMAN, G. G., Am. J. Physiol., 1926, lxxvi 385.
BENEDICT, F. G., and EMMES, L. E., J. Biol. Chem., 1915, xx, 253.
AUB, J. C , and the Du Bois, E. F., Arch. Intern. Med., 1917, xix, 823.
HARRIS, J. A., and BENEDICT, F. G., Carnegie Inst. Wash. Publ. No. 279, 1919.
HALDANE, J., J. Physiol., 1892, xiii, 419.
MITCHELL, H. H., and HAINES, W. T., Manuscripts recently offered to the
J. Agr. Res. for publication.
PEMBREY,

WORLD'S
(11)
(12)
(13)

(14)
(15)
(16)

(17)

POULTRY

CONGRESS

207

See LUSK, G., The Science of Nutrition, Phila. and London, 1917, Chapter II.
BENEDICT, F. G., J. Biol. Chem., 1915, xx, 263.
MITCHELL, H. H., CARD, L. E. and HAMILTON, T. S., 111. Agr.

Exp.

Sta.

Bui. No. 278, 1926.
CARMAN, G. G., and MITCHELL, H. H., Amer. J. Physiol., 1926, lxxvi, 380.
MITCHELL, H. H., and CARMAN, G. G., Amer. J. Physiol., 1926, lxxvi, 385.
LOEWY, A., and KAMINER, S., Berl. klin. Wochnschr., 1916, liii, 1123.
KOJIMA, M., Quart. J. Expt. Physiol., 1917, xi, 351.
AGNOLETTI, G., Bull. Agr. Intelligence, vii, 850 (Chem. Abst., 1917, xi, 1978).
HEYMANS, C , J. Physiol. et Path, gen., 1921, xix, 323.
LUTHJE, H. Arch. Exp. Path. u. Pharm., 1902, xlviii, 184.
ASHER, L., and BERTSHCI, H., Biochem. Z., 1920, cvi, 37.
BUGBEE, E. P., and SIMOND, A., Amer. J. Physio., 1926, lxxv, 542.
DISCUSSION

H. D. GOODALE and MESSRS. E. L. ANDREWS and P. E. HOWE took part
in the discussion on this paper, the main points brought out being:—
That no work has been done to determine if the sexual difference in basal
metabolism is due in any way to the chromosome constitution. With White
Plymouth Rocks about one year old, the basal heat production per day per square
meter of body surface in calories was 856 for cockerels, 796 for pullets and 775 for
capons.
That the variations in the heat metabolism of chicks will necessitate changes
in the calorific requirements of the ration. The purpose of the investigation is to
determine the basal metabolism in order to get the minimum energy requirements
so far as food is concerned. After that has been done the requirements for growth,
egg production, fattening, etc., can be super-imposed.
DR.

NUTRITIONAL FACTORS AFFECTING
HATCHABILITY OF EGGS
DR.

F. G. HEUSER, B.S., M.S., P H . D . , Professor of Poultry Husbandry
New York State College of Agriculture, Cornell University.
ITHACA, NEW YORK,

U.S.A.

I

NCREASING the hatchability of hens' eggs, particularly during the periods
outside of the natural incubation season, is a vital problem iri the progress of
the poultry industry.
It has been pointed out by poultry workers that hatchability, as well as fertility,
is influenced by seasons of the year, breed, age of birds, and general management. Of
all the managerial problems probably the most important is nutrition, and with that
this paper deals.
EXPERIMENTAL PROCEDURE

All birds used in these experiments were Single Comb White Leghorns housed
usually in units of 35 hens to each pen. All pens were fed the Cornell ration and
managed alike except as indicated in the various outlines.
In the interpretation of all these experiments, the conditions as obtaining at
Ithaca, New York, U.S.A., must be kept in mind. The birds are confined for
considerable periods during the winter due to snow and adverse weather conditions.
It is usually late March or April before the hens can remain outdoors in comfort
any length of time. Also there is very little sunshine during the winter months.
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EXPERIMENTS WITH SUCH VITAMIN-RICH SUBSTANCES AS COD LIVER OIL AND YEAST

In the 1924 experiment there were pens receiving the basal ration plus certain
additions of cod liver oil, yeast, wheat germ, semi-solid buttermilk, and green food
respectively. The trials in 1925 included pens receiving cod liver oil, yeast and a
combination of the two. In this year two groups (Parts I and III) were confined
during the entire season, and two (Parts II and IV) were given access to the outdoors whenever favorable.
EXPERIMENTAL RESULTS.-—(See tables I-V and graphs I-III)
In the 1924 experiment, the addition of either cod liver oil or yeast to the
basal ration increased hatchability over the control from 60.3 per cent to 71.3
per cent and 71.9 per cent respectively. The advantage was maintained throughout
the hatching season even after the birds got outdoors. The benefits, however,
were greater in the early season while they were still confined. The addition of
wheat germ seemed beneficial at times, although the season's results are about the
same as for the control lot. The feeding of some green food did not have any
influence, either beneficial or detrimental. The use of semi-solid buttermilk showed
favorable influence especially during the early season.
In part I of the 1925 experiment, considerable increase in hatchability was
obtained in both lots receiving cod liver oil. The addition of yeast also proved
beneficial but not to the same degree. Fertility appeared to be improved by the
addition of cod liver oil or yeast, especially the latter. In the main, the differences
persisted throughout the season.
In part II, the season's results were influenced only slightly by the use of cod
liver oil, although in the early season when the birds were still confined there was
some benefit. Yeast again seemed to benefit fertility.
In part III, benefit was shown by both cod liver oil and yeast, although more
by the oil. Fertility in both cases was improved.
In part IV, the addition of yeast or cod liver oil increased the hatchability,
and when both were added the improvement was still greater. The benefits were
particularly noticeable before the birds got outdoors. Again fertility was improved.
DISCUSSION.—In the main, the addition of cod liver oil increased the hatchability. This is in agreement with results reported by Holmes (1) who states
that ' 'hatchability was materially increased by adding cod liver oil to the ration
of breeding hens. (1 pint to 100 birds a week)." Besides the favorable effect in
respect to hatchability there is usually experienced an increased or steadier production during the winter, particularly when conditions are adverse. The improvement due to cod liver oil is usually constant or maintained where the birds are
confined all the time. Where they are not confined, improvement might be shown
only early in the season. Usually when the birds get outdoors the differences are
not maintained.
It remains to be determined whether the results are due to the presence of a
definite fertility vitamin in the oil, or to improving the physiological condition
of the birds. The indications seem to favor the latter assumption. When the
birds are not in as good functioning condition the results are more marked. If
we take the fertility as an indication of condition, we find in the 1924 experiment
an increase in hatchability from 60.3 per cent to 71.3 per cent when the fertility
is high, as compared with an increase in hatchability from 21.5 per cent to 53.6
per cent in the 1925 trials when the fertility is very low.
In the case of the yeast, results were comparable to those of cod liver oil in the
1924 trials and in part IV of the 1925 trials. In part I and part III, the yeast
proved favorable but not to the same extent as cod liver oil. Feeding both oil and
yeast did prove more effective than the oil alone. In part II, the yeast gave poorer
results than the control and a combination of both oil and yeast did not improve
them. In part IV, the addition of the yeast to the oil caused an added improvement.
For the most part the use of the yeast proved beneficial. This is in agreement
with results obtained by Lewis (2). However, the benefits from yeast did not
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average as great as those from cod liver oil. The yeast in several instances seemed
to have a relatively greater influence upon fertility than upon hatchability.
OBSERVATIONS ON RELATION OF CONDITION AND HATCHABILITY

It was stated previously that the effect of the vitamins upon the physiological
condition of the birds was probably more important than any direct effect of a
fertility vitamin when used in connection with a normal poultry ration. Let us
now consider some observations on this phase of the subject. The decrease in
fertility and hatchability of a sick bird until it gets back into condition is well
known. Analysis of the hatching results of a large number of hens kept under the
same conditions indicated that the weight of the birds had a relation to results.
The birds that were gaining suffered least and showed 71.6 per cent hatchability;
those that were losing weight suffered most giving 61.2 per cent hatchability;
those with a constant weight were intermediate in results with 66.2 per cent hatches.
Shank color, like weight, is another indication of condition. A group of hens
having highly pigmented shanks showed hatchability of 60.3 per cent as compared
with 53.3 per cent for those with faded or light-colored shanks. The ability to
recover pigment quickly and to retain it under heavy production is probably an
indication of metabolic efficiency.
Production, both as regards intensity at the time the eggs are saved and production immediately previous to the incubation season, also has a relation to hatching results. With a group of birds producing heavily during the winter under
illumination (14 hour day), hatching in the spring was 49.4 per cent, with another
group also under illumination (12 hour day) and producing well, but not so heavily,
the hatchability was 56 per cent and with the birds not receiving illumination and
also not producing much during the winter the hatch was 61 per cent. In another
experiment the winter production and hatchability was as follows:—•
51.1% production
39.0% hatch
44.9% production
43.6% hatch
33.5% production
53.0% hatch
31.7% production
59.6% hatch
In the case of hens, especially late moulters, it seems advisable to give them,
after their year's production, a rest period of sufficient length for them to recharge
their bodies with any lost elements. In the case of late moulters that were stopped
in their production October 15th, the hatchability was 57.7 per cent as compared to
47.2 per cent with the birds that were encouraged for later fall production. The
difference was especially marked in regards to the early hatches. In another lot
where the hens were producing quite steadily, the hatchability was 56.3 per cent
as compared to 77.9 per cent for those birds that showed a short rest period in February just previous to the incubation season.
When the hens are producing intensively, there is also the possibility of influencing quality, particularly when the hens are not in the best physical condition.
In the case of a group of hens producing quite steadily at the rate of 75 per cent
production, the hatchability was 49.6 per cent as compared to 56.0 per cent for a
similar lot producing 50 per cent. In both cases the hens were low in weight.
However, in the same flock, hens of good weight and producing 76 per cent showed
a hatchability of 55.0 per cent. This is indeed encouraging, for it indicates that
production is not necessarily detrimental if the condition of the hen is not affected
adversely.
In the same way, feeds or rations may have an influence upon the condition
of the birds. The egg that will hatch is a balanced combination of all the essential
units. Hence any deficiency as regards the essential proteins, minerals or vitamins
would have a detrimental effect.
The use of certain feeds has shown consequent results in improving or harming
the condition of the hens. The inclusion of green food in the ration usually gives
beneficial results. In two pens receiving the same treatment as two others, except
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that the latter received sprouted oats, the hatchability of the controls were 67.5
per cent and 65.6 per cent as compared with 76. 1 per cent and 72.5 per cent for
the pens receiving green food. On the other hand, the inclusion of 10 per cent
alfalfa meal in the mash did not improve hatchability. Four pens receiving it,
as compared with similar ones not receiving it, showed the following:—
Alfalfa Meal
None
51.8%
55.03
48.0%
49.0
52.2%
•
52.1
44.2%
45.4
Average

49.1%

50.5

Beneficial results have been observed with milk feeding. In the main, milk
has resulted in better hatchability than meat as the source of animal protein. This
has probably been the result of keeping the bird in better physiological condition.
For example, a pen receiving meat scraps as the animal protein had an average
hatchability of 68.8 per cent as compared with 74.6 per cent for one getting dried
buttermilk. The results of another rather extended series are given in table VI
and graph 4. It will be noticed that the pens receiving the milk in some form gave
better hatches than the pen receiving meat. This is especially true in the early
season. After the birds get outdoors the differences disappear. In this series the
improvement was not due to less intensive production, in as much as the milk
pens produced more heavily than the meat pen throughout the winter.
SUMMARY

In the light of these and other observations, I am led to believe that the physiological condition of the hen is the important consideration, and that hatchability is
influenced by the various factors as they in turn affect condition. On this basis
most fluctuations can be explained. We can expect in some trials to get apparently
contradictory results, because under those conditions the added factor probably
was not a deficiency and did not affect the health of the hen. Obviously, the same
factor is not the limiting one in all flocks because of differences in environment and
management.
In the results here reported, hatches improved in practically every instance after
the birds got outdoors. This is a well-known observation where birds need to be
confined during the winter. The improvement is unquestionably due to an improvement in their physiological condition, contributed to by the access to green food and
sunshine, and the beneficial influence of greater exercise and more fresh air.
It is thus important for the poultryman to do everything he can to keep the hen
in the best physiological condition. The difficulty at the present is to know what
the best condition is, how to interpret the various things that indicate physiological
condition, and how to affect the same. The need, therefore, is to find out how the
various deficiencies affect the physiological condition of the hen and in what way
they can be recognized; for a proper interpretation of the same will help to keep the
hensfitand thereby improve hatching results.
(1)
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TABLE I.
1924 EXPERIMENT

Lot A.—Control. Basal grain and mash.
Lot B.—Basal ration + 5% cod liver oil in mash.
Lot C.—Basal ration + 5% yeast in mash.
Lot D.—Basal ration + 5% wheat germ in mash.
Lot E.—Basal ration without meat scrap + semi-solid buttermilk.
Lot F.—Basal ration + green food (cabbage, sprouted oats, alfalfa).
Incubation results = % hatchability.
Date Eggs were set

Lot A.

Lot B.

LotC.

Lot D.

Lot E.

LotF.

45.4
44.9
50.9

61.1
58.2
65.2

50.0
59.4
58.5

14.2
33.6
55.1

50.0
74.0
67.1

27.2
42.8
56.0

71.4
55.1
60.1
73.2
54.5
61.8

73.6
67.3
79.5
75.2
77.0
73.0

78.1
79.3
75.7
81.3
70.9
64.8

77.1
77.4
62.5
66.6
63.7
53.1

79.3
72.3
70.3
69.4
57.8
54.2

62.9
61.
58.
72.
64.
49.

60.3
1,167
22.0

71.3
972
17.5

71.9
1,017
20.9

60.4
1 053
20.3

68.0
962
32.3

58.8
1,004
22.3

March 11
March 18
March 25
BIRDS OUT-OF-DOORS

April
April
April
April
April
May

1
8
15
22
29
6

Average for the season.
Eggs set
% infertility

TABLE II.
1925 EXPERIMENT

PART I.—CONFINED

Lot A.—Control. Basal grain and mash.
Lot B.—-Basal ration + 1% cod Liver Oil in mash.
Lot C.—Basal ration + 1% yeast in mash.
Lot D.—Basal ration + 1% cod Liver Oil and 1% yeast in mash.
Incubation results = % hatchability.
Date Eggs were set

Lot A.

LotB.

LotC.

LotD.

March 12
March 19
March 25
April 1
April 8
April 15
April 22
April 29
May 6
May 13

10.7
16.2
30.7
36.0
27.1
26.1
42.3
53.8
10.0
31.8

43.1
53.0
39.
44.
48.
38.
57.9
58.8
52.8
57.4

16.2
32.4
44.4
33.3
48.7
38.
45.
63.
33.
65.0

32.7
62..3
51..3
57..4
47..2

Average for the season
Eggs set
% infertility

28.7
750
57.2

53.6
880
47.8

39.0
522
30.3

50.5
780
21.9

45.0
55.9
61.7
41.4
62.1
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TABLE III.
1925 EXPERIMENT

PART II—NOT CONFINED

Lot A.—Control. Basal grain and mash.
Lot B.—Basal ration + 1% cod liver oil in mash.
Lot C.—Basal ration + 1% yeast in mash.
Lot D.—Basal ration + 1% cod liver oil and 1% yeast in mash.
Incubation results = % hatchability.
Lot A.

LotB.

LotC.

LotD.

February 26.
March 5 . . .
March 12. . .
March 19. . .
March 2 5 . . .
April 1
April 8
April 1 5 . . . . .
April 22
April 2 9 . . . . .
May 6
May 13

30.4
22.2
46.6
50.0
64.3
54.1
50.0

57.1
71.0
58.1
57.7
66.6
81.8
37..9
27..4
41..6
40.9
18.1
39.3

44.6
61.5
23.3
40.0
26.8
33.3
25.6
13.8
28.5
53.6
12.5
25.0

46.4
65.5
59.1
50.0
33.3
35.1
40.0
18..7
40..5
61..9
38.8
69.5

Average for the season.
Eggs set
% infertility

44.3
479
35.5

47.5

33.6
550
17.3

44.8
580
42.2

Date Eggs were set

32
35
68
23

58.1

736
37.2

TABLE IV.
1925

EXPERIMENT

PART III—CONFINED

Lot A.—Control. Basal grain and mash.
Lot B.—Basal ration + 1% cod liver oil in mash.
Lot C.—Basal ration + 1% yeast in mash.
Incubation results = % hatchability.
Lot A.

LotB.

LotC.

February 26
March 5
March 12
March 19
March 25
April 1.
April 8
April 15.
April 22.
April 29.
May 6.
May 13

0.0
0.0
0.0
11.1
8.6
42.3
13.3
23.8
34.6
47.6
5.9
35.0

30.5
33.3
38
64
11
60.0
62
31
61.9
53.9

52..1
39.,1
46..1
33..3
21..4
14..2
0.0
13.3
50.0
50.0
50.0
50.0

Average for the season
Eggs set
% infertility

26.0
268
25.4

43.9
329
17.0

36.8
261
16.9

Date Eggs were set

70.
42.
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TABLE V.
1925 EXPERIMENT

PART IV—NOT CONFINED

Lot A.-—Control. Basal grain and mash.
Lot B.—Basal ration + 1% cod liver oil in mash.
Lot C.—Basal ration + 1% yeast in mash.
Lot D.—Basal ration + 1% cod liver oil and 1% yeast in mash.
Incubation results = % hatchability.
Date Eggs were set
February 26.
March 5 . . .
March 12...
March 19....
March 25. ..
April 1
April 8
April 15
April 22
April 29
May 6
May 13

Lot A.

Lot B.

LotC.

LotD.

37.5

31..2
55..5
63..6
64..2
20.0
50.0
25.0
43.7

44.4
75.0
50.0
62.5
53.8

76.9
84.8
63.9
76.9
57.1
44.4
31.0
20.0
53.1
56.5
65.0
81.2
57.6
377
14.9

33.3

20.0
81.
28.
17.
33.
57.1
58.3
46.1

39.2
60.0
71.5

44.2
195
29.2

51.0
281
12.8

51.8
203
3.0

46.
70.0

Average for the season.
Eggs set
% infertility.

33.3

44.4
20.0
66.6
65.0
40.0
64.2

60.7

TABLE VI.
Lot A.—Mash containing 20% meat scraps.
Lot B.—Mash containing 20% dried buttermilk.
Lot C.—Mash containing 20% meat scraps. (Birds also given liquid skim
milk as a drink).
Lot D.—Mash without any animal protein. (Birds given liquid skim milk
as a drink).
Lot E.—Mash without any animal protein. (Birds given semi-solid buttermilk
daily).
Incubation results = % hatchability.
Date Eggs were set
February 20.
February 27.
March 6...,
March 13...

Lot A.

LotB.

LotC.

LotD.

LotE.

30.8

66.7
75.0
56.1
59.1

71.4
30.0
43.8

45.8
90.5
61.3
60.0

61.9
62.9
51.4
73.9

87.5
85.2
93.5
68.0
70.0
63.6

82.9
93.9
87.5
73.9
44.4
100.0

75,
87.
86,

70.4

74.4

69.9

10.0
27.3

BIRDS OUT-OF-DOORS

March 20
March 27
April 3
April 10
April 17
April 24

61.5
88.0
69.0
71..4
65..5

87.5
91.2
80.0
91.3
85.7
76.2

Average for the season,

60.3

76.0

64.0

73.0
64.
61.
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DISCUSSION
MESSRS. A. LEE, T. C. SOLOMON, G. A. ROBERTSON, J. S. JONES and J. S.
CARVER took part in the discussion following this paper, the principal points brought

out being:—
That in the experiments in question, ample yard space was provided and the
upper half of the front of the house was open.
That in the main, when production is increased hatchability is decreased,
although this is not always the case. In Canadian R. O. P. work, no relation has
been found between production and hatchability.
That the green feed used in the experiments was sprouted oats and cabbage.
That the percentages of hatchability were figured on the number of fertile eggs.
That there were 35 hens in a pen and the males were not rotated.

IMPORTANCE OF ULTRA VIOLET LIGHT IN THE
POULTRY INDUSTRY
J. S. HUGHES. PH.D., L. F. PAYNE, M.S. and W. R HINSHAW, D V.M., M.S.,

Kansas State Agricultural Experimental Station
MANHATTAN, KANSAS, U.S.A.
O other recent discovery in the field of nutrition is of more importance, or is
destined to have as far-reaching effect on methods in practical poultry
husbandry as the discovery of ultra violet light. Prior to the summer of
1923, chickens had not been successfully raised in confinement. When attempts
were made to rear chickens indoors, leg-weakness was almost sure to develop in the
course of from two to six weeks. No type of feeding with ordinary poultry feeds
would prevent this disorder. The only way in which leg-weakness could be prevented was to get the chicks out on the ground. In 1923\it was found that contact
with the soil had nothing to do with preventing leg-weakness, but that the benefit
came from the direct sunshine.
Leg-weakness, of the type characterized by faulty bone development, became
a serious problem to practical poultrymen with the adoption of the practice of artificial brooding of chicks in large numbers. Heavy losses from leg-weakness were
frequently encountered whenever attempts were made to brood chicks during the
winter or early spring months, when the weather conditions were such that they had
to be confined closely in the brooder house.
Similar difficulties were encountered by the authors, when attempts were made
to use young chicks as experimental animals in the nutrition laboratory. When
each of the vitamins, A, B, and C, were discovered, feeding trials were carried out to
determine their effect on leg-weakness. These tests all showed that these vitamins
were in no way related to this disorder. None of the many experiments conducted
gave any indication of why chicks would not grow normally in the laboratory on the
same feed which produces normal growth when the chicks are allowed to run out
of doors.
The first clue as to why chicks developed leg-weakness when kept indoors came
when Hess, Unger, Pappenheimer2, Shipley and co-workers3 found that direct sunlight, which contained ultra violet light, or the short wave lengths, would cure
rickets, while the sunlight which had the ultra violet light filtered out by passing
through window glass did not have this.curative action. The similarity between legweakness in young chicks and rickets in young mammals indicated that direct sunshine might also have a curative effect on leg-weakness. In the spring of 1923,
Hughes began an experiment to test the antirachitic properties of light from various
sources. The results (Table 1) were clear cut and conclusive. All the chicks in the
two lots receiving the ultra violet light, in one case from direct sunlight and the
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FIGURE 1

Chicks showing rickets (leg-weakness) resulting from lack of ultra violet light. These chicks
received glass filtered sunshine. Compare them with the chicks shown in
Figure 2 which received direct sunshine.

other from the quartz mercury arc lamp, developed normally, while all the chicks
in the four lots receiving none of the ultra violet light developed typical leg-weakness.
The striking difference between the chicks in the lots receiving direct sunshine and
those receiving the glass filtered sunshine is shown in Figures 1, 2, 3, 4.
TABLE 1
EFFECT OF VARIOUS KINDS OF LIGHT ON THE COMPOSITION
OF BONES IN GROWING CHICKS

Lot No.
1
2
3
4
5
6
7

Mgs. Ca
in lOOcc
plasma

Ash in leg Ash in the
Treatment
and wing
bone of the
bone
beaks %
%
Direct sunlight
58.2
48.4
Light through window glass . .
48.4
27.2
Diffused light in laboratory. . .
43.3
28.1
Dark Room
47.2
25.6
Light from ordinary electric
light
46.7
24.1
Light from mercury quartz
lamp
49.1
58.0
5% cod liver oil
%.-. . 54.6
50.2

Mgs.
inorganic
P. in lOOcc
of plasma

12.2
10.7
9.3
9.7

4.1
3.2
3.3
2.9

8.5

3.4

13.1
12.7

3.9
4.1

1%

i!
•

.

.

FIGURE 2

The chicks had the same kind of feed and treatment as thoca shown
Figure 1 except that they received direct sunshine.

.

-

'
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FIG. 3 Breast bones from normal chicks which received direct sunsnine

Fi G. 4 Breast bones from chicks which received glass filtered sunshine and which had developed rickets.
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These results have been confirmed by the findings of many investigators 6 7 8 9 10
and practical poultrymen. They show that the same two factors, vitamin D and
ultra violet light, which were found to be effective in preventing rickets, are also
effective in preventing leg-weakness. These two conditions, leg-weakness and
rickets, are also similar in that they are both characterized by faulty bone
development and show the same disturbance in the salt12131415
equilibrium in the blood11. Because
of these similarities, a number of investigators
in the field of poultry nutrition
have called the type of leg-weakness in chickens—resulting from lack of ultra violet
light and vitamin D—rickets.
The discovery that the lack of ultra violet light in the nutrition laboratory was
the cause of faulty calcium metabolism in growing chicks, suggests an explanation
for a difficulty which has been encountered in attempting to confine laying hens to
the laboratory for experimental purposes. Such hens after they had been confined
a few months began to drop in egg production. The few16eggs which they did lay
had thin shells and hatched very poorly. An experiment was begun in the fall
of 1923 to see if ultra violet light from a mercury quartz arc lamp would prevent the
difficulty. The results obtained were just as striking and convincing as the results
which had been obtained with growing chicks. The pen receiving no ultra violet
light produced only 20 per cent as many eggs as the pen that received the light
treatment. The composition and hatchability of the eggs are given in Table 2.
TABLE 2
CHEMICAL COMPOSITION AND HATCHABILITY OF EGGS FROM HENS RECEIVING
VARYING AMOUNTS OF ULTRA VIOLET LIGHT

Lot Number

Light treatment

Average weight of calcium in shell
Percentage of calcium in white
Percentage of calcium in yolk
Percentage of phosphorus in white
Percentage of phosphorus in yolk
Percentage of phosphorus in ether extracted yolk.
Percentage Hatchability

Eggs produced

1

Sunshine
through
glass
windows

2

Light from
a mercury
quartz lamp
(20 minutes
per day)

1.29 g.
0.058
0.212
0.097
1.090
0.596
40.4

1.83 g.
0.087
0.242
0.127
1.155
0.597
78.1

124

497

An experiment 17 under more nearly practical conditions was conducted during
the winter 1924 and 1925, for the purpose of securing further information on the
influence of vitamin D (cod liver oil) and ultra violet light on egg production and
hatchability. The special treatment given the pens and the results obtained are
given in Table 3.
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TABLE 3
INFLUENCE OF LIGHT FROM VARIOUS SOURCES, AND COD LIVER
OIL ON EGG PRODUCTION AND HATCHABILITY

Lot numbers

1

2

Sunshine
and ultra
violet light
from quartz
lamp

UltraViolet
light from
quartz lamp

105.1

123.6

Number of fertile eggs
set

554

Number of vigorous
chicks hatched

360

Special treatment

Production per bird
from Nov. 1, 1924
to June 30, 1925

Percentage hatchability

*

67.43

3

4

5

Sunshine
through
window glass

Cod liver oil,
Yi cc. per hen
per day

136.0

117.2

126.9

846

672

673

820

606

507

356

609

Direct sunshine

71.63

75.45

52.9

74.27

From this table it will be seen that both ultra violet light and vitamin D (cod
liver oil) had a marked beneficial effect on hatchability. The vitamin D content
of the eggs from these different lots was determined by an appropriate feeding
test. It was found that eggs from the hens receiving either vitamin D (cod liver
oil) or ultra violet light (direct sunshine or mercury quartz lamp) had a much
higher vitamin D content than eggs from the hens receiving only sunlight filtered
through window glass 13. These results, which were substantiated by Hart and
co-workers 9, showed that either ultra violet light or vitamin D is just as important
for laying hens as for growing chicks.

FACTS CONCERNING THE

SOLAR SPECTRUM
BEARING ON THE CURE OF RICKETS

Probable effectiveness of wave
length In curing rickets.^

900

800

700
Oranpe

INFRA-RED
SPECTRUM

Ye/lav

600
Green

DOO400

Blue

-VISIBLE SPECTRUM• Rejvlh obtemed t y USBureau ct'Standards

200 Wave lengths in mfi.

VITA'* SPECTRUM—
fLTRA-VlOLET SPECTRUM• From *v.-k of' Hausser and I/able

* Term sutyested toy the authors to designate the port/on oT /he spectrum effective in curing nckets
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DIFFERENCE BETWEEN NON-GLASS-FILTERED AND
GLASS-FILTERED SUNSHINE

In order to understand clearly the difference between non-glass-filtered and glassfiltered sunshine in the prevention of rickets, it is necessary to haveinmind somefacts
concerning the solar spectrum. The most important of these facts are presented in
graphic form in Plate 1. It can be seen from this plate that window glass transmits
the longer ultra violet rays, ranging in wave length from 400 mu to about 360 mu,
almost as well as it does the visible portion of the spectrum, beginning with about
360 mu. This transmission through window glass drops off very rapidly, becoming
zero at about 320 mu. None of the ultra violet rays shorter than about 320 mu are
transmitted through window glass. These rays shorter than 320 mu, as shown in
Plate 1, seem to be the only ones which have the property of preventing rickets.
For this reason glass filtered light has little, if any, anti-rachitic property. The
anti-rachitic property of non-glass-filtered sunshine depends upon this very narrow
band of rays extending from about 320 mu, the longest waves which are effective
in preventing rickets, to 290 mu, the shortest ray in the sunshine which reaches the
surface of the earth. This effective band is, so to speak, the very top edge of the
sunshine. On cloudy days, or when the sun is near the horizon, this health-giving
part of the sunshine is filtered out by the atmosphere as effectively as it is by window
glass. For this reason, sunlight is much more effective in curing rickets between
9 A.M. and 3 P.M. than it is before or after this period. As the sun is much nearer
the horizon at noon in winter than it is in summer, the winter sunshine is not nearly
so valuable as that in the summer.
From the above discussion it will be seen that all ultra violet rays, or light as
it is commonly called, do not have the property of curing or preventing rickets.
Only a relatively narrow band, with maximum efficiency about 300 mu, seems to
have this property to any considerable extent. It would be convenient to have
some descriptive term to designate the portion of the spectrum which has this very
specific therapeutic action, just as we have the term "visible spectrum" to designate
that portion which produces the sensation of light. The authors have suggested
the name "Vita" spectrum to designate that part of the ultra violet light which has
the property of preventing rickets.
There are many questions yet to be answered, concerning the action of "Vita"
light, and the best method of using it in the poultry industry. How much "Vita"
light is there in the sunshine at different seasons of the year, at different latitudes
and altitudes, and just how much is necessary for the best results ? Is too much
harmful ? Will the illuminating engineers develop a lamp which produces "Vita"
light, that will be practical for poultrymen to use ? Will it be practical to develop
vitamin D in ordinary feed, by the use of "Vita" light for use in the poultry industry ?
Will it pay to use glass substitutes, so that the poultry-house may be kept warm ?
These questions, as well as many others, will be answered in the near future by
the large number of experimenters working in this field.
The following facts have been determined:
(1) "Vita" light, either from the sunshine or from a lamp, enables both the
growing chick and the laying hen to develop vitamin D, which is essential for the
utilization of calcium.
(2) This "Vita" light does not pass through, ordinary window glass. Glass
substitutes can be secured which will transmit from one-sixth (cloth paraffin
preparation) to one-third (cellulose screen-wire preparation) of the "Vita" light.
(3) Vitamin D can be given in the feed by the use of potent cod liver oil.
These discoveries properly used to supplement previous knowledge of feeding
and management will reduce chick losses, increase egg production and hatchability,
and therefore make possible the more economical production of poultry.
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DISCUSSION.
MESSRS. S. P. KAFAFIAN, T. C. SOLOMON, L. C. NORRIS and C. W. CARRICK

participated in the discussion on this paper, which brought out the following main
points:—
That with any of the soluble cellulose products, such as Flexo, about 35 to 40
per cent of the ultra violet rays come through: with paraffin cloth about 15 to 20
per cent come through.
That when using a lamp giving wave lengths down to 200, slightly better
results have been obtained by putting some material between the light and the
chickens to prevent injury to their eyes.
That the biggest problem is to provide enough vitamin B. It has not yet been
determined whether this can be done best by light, by treating the feed or by the
use of cod liver oil.
That in Indiana, when using yellow corn as the single source of vitamin A,
it was found that 25 parts of yellow corn gave as good growth as 50 parts up to ten
weeks of age. At twenty weeks, however, there was a little difference in favour
of 50 parts.
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That the ability of a hen to go through the winter on a very low vitamin A
ration can possibly be inherited.

THE VALUE OF CERTAIN FEEDS OF HIGH
VITAMIN CONTENT FOR LAYING HENS
RAYMOND

T. PARKHURST, B.S., Poultry Husbandman, Idaho Agricultural
Experiment Station
Moscow, IDAHO, U.S.A.
INTRODUCTION

P

REVIOUS to 1924, very little had been reported on work done with feeds
of high vitamin content for laying hens. The relation of certain vitamins
to animal growth was being studied by many investigators and some knowledge had been obtained of the relationship of vitamins to the growing of chicks.
In the last few years, our knowledge of the value of vitamins in relation to the
poultry problems of mature fowls has grown very rapidly; so rapidly in fact, that
it does not seem advisable to attempt to summarize it here. This paper will, therefore, be confined to the results of the work done at the Agricultural Experiment
Station at Moscow, Idaho, to ascertain the value of certain feeds of high vitamin
content for laying hens. The studies began November 1, 1922, and are still in
progress. Four years of work is reported here.
METHOD OF PROCEDURE

On November 1 of each year, 25 Single Comb White Leghorn pullets of uniform maturity and breeding were placed in each of four pens. Throughout the year
the birds of each pen were given identical management and rations, except that
vitamin feed was tested. Vitamin feeds were added to the basal ration. The
first two years, the basal ration "B" was deficient in animal proteins. Wheat
was given for scratch feed. The mash consisted of equal parts of bran, shorts,
cornmeal, and ground oats, to which were added salt and charcoal. Free access
was given to oyster shell and granite grit. The basal ration "A" which was used
the last two years was the same as the basal "B" ration, except that the mash
contained 20 per cent peameal and that unlimited sour skim milk was given, making
an excellent ration, well balanced in proteins. Wheat was fed night and morning
and the mash was self-fed. No water was given in addition to the unlimited milk.
A twelve-hour day, from 6 A.M. to 6 P.M., was maintained by the use of lights
during the fall and winter months.
The non-high vitamin feed pen received the basal ration "B" during 1922-1924
and the basal ration "A" during 1924-1926. No additional feeds were given.
In addition to the basal ration, the cod liver oil pen received one-third of a
pound of medicinal cod liver oil mixed into each 15 pounds of wheat. A new
mixture was made about every five days. The cod liver oil was a Norwegian oil
tested for vitamins A and D.
In the dry yeast pens the birds received two per cent of dry yeast in the mash
throughout most of the experiment. The dry yeast was used as a source of vitamin
B.
Lawn clippings were fed at the rate of one-half pound per 25 pullets daily.
RESULTS

The data have been placed in table form in order to picture it more clearly
and concisely than it would be possible to do otherwise.
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TABLE I.
INFLUENCE OF CERTAIN VITAMIN FEEDS ON PRODUCTION AND
PROFIT OVER FEED COST
Basal Ration "B"-—No Animal Protein
Year

Feed

Total % Pro- Total Prono. of duction x fit over
eggs
feed cost
$ c
%

Cod liver oil

1922-23
1923-24
Average

1,903
1,539
1,721

23.2
17.3
20.25

No. high vitamin
feed

1922-23
1923-24
Average

1,275
970
1,122

1923-24

1,136

Dry yeast

Basal Ration "A"—Anima Proteins
Year

Total % Pro- Total Prono. of. duction
fit over
eggs
feed cost
$ c
%

$22.24
5.06
13.65

1924-25
1925-26
Average

4,861
3,644
4,252

60.6
47.2
53.9

$73.40
34.82
54.11

20.4
15.6
18.0

11.33
7.32
9.32

1924-25
1925-26
Average

3,092
1,601
2,346

49.1
30.6
39.8

50.03
12.38
31.20

15.9

1924-25

2,461

41.1

31.37

.45

1924-25
1925-26
Average

4,691
3,960
4,325

57.7
52.4
55.0

70.86
47.85
59.35

Lawn clippings...

SUMMARY OF AVERAGES

Years

Total no
of eggs

Per cent
production

Total profit
over feed cost

Cod liver oil

1922-26

2,987

37.1

33.88

No. high vitamin feed

1922-26

1,734

28.9

20.23

Dry yeast

1923-25

1,798

28.0

15.91

Lawn clippings

1924-26

4,325

55.0

59.35

Feed

x—Per cent production is based on actual time hens are in pens or on the hen-day basis. If a hen dies,
this factor is based on hens left in pen, and her record is considered only while she was in the pen.
PRODUCTION AND PROFIT OVER FEED COST

A study of Table No. 1 shows quite clearly that the cod liver oil pen gave an
increase in production and profits over feed cost in each of the four different years
over the no-high vitamin feed pen.
The highest average production and greatest average profits over feed cost
during 1924-1926 came from the lawn clippings pen.
In 1923-24, the dry yeast pen gave slightly higher total number of eggs, per
cent production, and profit over feed cost than the no-high vitamin feed pen, but
in 1925-26 the no-high vitamin feed pen was superior in each of these factors.
When compared to the cod liver oil pen for these years, the dry yeast pen was
inferior each year in total number of eggs, per cent production, and profit over feed
cost.
Table No. II, giving a report of the influence of certain feeds of high vitamin
content on hen mortality and hatchability, follows:
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TABLE II
INFLUENCE OF CERTAIN VITAMIN FEEDS ON HEN MORTALITY AND HATCHABILITY
B<isal Ration "B"
No Animal Protein

Feed

Cod liver oil

No high vitamin feed. .

Dry yeast

Year

Hen
mortality

1922-23
1923-24
Average

3
3
3

1922-23
1923-24
Average
1923-24

Basal Ration "A"
Animal Proteins
Year

Hen
mortality

Hatchability

26
26

1924-25
1925-26
Average

2
9
5.5

%
61
57.9
59.5

16
13
14.5

24
24

1924-25
1925-26
Average

11
22
16.5

26
37.4
31.7

io"

1924-25

12

38

30

1924-25
1925-26
Average

1
10
5.5

54
59.6
56.8

Hatchability
%

Lawn clippings

SUMMARY OF AVERAGES

Feed

Cod liver oil

No high vitamin feed

Years

Hen
mortality

%
1923-26

1922-26

1922-26

Hatchability

4.25

15.5

Dry yeast

1923-25

11

Lawn clippings..

1924-26

5.5

NOTE: During 1925-26, the pens were confined throughout the year.
8' x 40' cinder covered yard during the spring and summer.

48.3
1923-26
29.1
34

56.8
Other years, they had an

HEN MORTALITY

The mortality varied in the experiment from one bird in 1924-1925 in the lawn
clippings pen to 22 birds in the no-high vitamin pen in 1925-1926.
The mortality in the no-high vitamin pen has been excessive each of the four
years. The mortality during the two years, 1922-1924, was due to a great extent
to vitamin A deficiency. During the past two years, especially during 1925-1926,
when the birds were confined the entire year, the mortality was due to a much
greater extent to birds wasting away, and to oviduct troubles. The oviduct troubles
took many different forms. The birds were sometimes paralyzed due to softshelled eggs in the oviduct, and would die if the eggs were not passed. A number
of birds also died from tumors of the oviduct.
The excessive mortality in all four pens during 1925-1926 can to a great extent be
attributed to a bad infestation of intestinal parasites, although there was some
oviduct trouble in all the pens.
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Table No. II shows quite conclusively that cod liver oil and lawn clippings
are of much more value in a ration for preventing certain deficiency diseases than
a no-high vitamin feed ration, or one in which dry yeast is depended upon as the
main source of vitamins.
TT
HATCHABILITY

A study of the percentage of hatchability of the different pens, as tabulated
in Table No. II, shows conclusively that the ration should contain sufficient of
both animal protein and vitamin content, if maximum results are to be obtained.
Cod liver oil was slightly more valuable in increasing hatchability than lawn
clippings when used with a ration well balanced in animal proteins, and the hatchability of pens getting either of these feeds was much superior to that of the no-high
vitamin feed of dry yeast pens.
^
CONCLUSIONS

The ration for adult laying hens must have sufficient vitamin content, as certain
vitamins are essential to the prevention of deficiency diseases, for maximum prodution and profit over feed cost, and for highest hatchability.
Ophthalmia and other indications of disease due to vitamin A deficiency
usually make their appearance in pens getting a ration low or devoid of feeds of
known vitamin A content.
It is not possible to make as definite statements concerning vitamin D deficiency in mature laying hens as it is in the case of vitamin A deficiency.
There is little question that vitamin D is essential to hens that are closely
housed during the winter and early spring and that it helps to maintain fowls in
health, helps egg production, and improves the shell texture.
To obtain maximum hatchability, rations should contain sufficient animal
protein and vitamin content.
^
DISCUSSION

J. S. HUGHES and CAPTAIN W. H. CADMAN took part in the discussion on
this paper, the principal points brought out being:—
That very little difference has been found between the use of one per cent
of medicinal cod liver oil and two per cent of commercial oil.
That the vitamin D content of alfalfa leaves and blossoms and of alfalfa meal
w:ll vary according to the preparation of those products. Work done at Kansas
indicates that no amount of green feed will supply enough vitamin D to materially
correct ricket weakness in chickens.
That it cannot be definitely said that vitamin D deficiency is the cause of the
so-called "egg paralysis," although there may be some lameness due to that condition.
DR.

INCREASE IN WEIGHT OF CHICKS IN RELATION
TO THE CARBOHYDRATES IN THEIR RATION
SUPPLEMENTED BY FLOUR OF THE CHRYSALIS
OF THE SILKWORM
DR. ALULA TAIBELL,

Assistant at the Poultry Experimental Station
ROVIGO, ITALY

T

HE object of this experiment was to determine the influence of various
carbohydrates upon chicks, as shown by the weight gains during the first
thirty days after hatching, (this being the period during which the experiment was conducted). The carbohydrates were given in feed mixtures which were
complete in themselves in azotic and mineral substances, supplemented by fresh
green feed such as chicory, and various grains such as millet, rice, cracked wheat,
etc. The carbohydrates under experiment were those contained in maize flour,
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bread crumbs (from twice-baked bread) and rice boiled in slightly salted water.
An equal quantity of flour made from the chrysalis of silkworms was added in each
case.
The three mixtures were composed as follows:
Type A—Maize flour 70 per cent; flour of the dried chrysalis of the silkworm 20 per cent; carbonate and phosphate of lime 10 per cent.
Type B—Twice-baked bread 70 per cent; flour of the dried chrysalis of
the silkworm 20 per cent; carbonate and phosphate of lime 10 per cent.
Type C—Boiled rice 70 per cent; flour of the dried chrysalis of the silkworm 20 per cent; carbonate and phosphate of lime 10 per cent.
Over five hundred chicks were used in the experiment, all of which were hatched
in a Buckeye incubator and reared in a furnace-heated brooder house at a temperature of 30° C. Most of the chicks were Leghorns of the various varieties, although
there were also representatives of the more delicate breeds, such as the Paduas
and Sebrights.
All three of the mixtures were relished by the chicks, but the most appetizing
was found to be Type "B" (twice-baked bread), which also gave only a very slight
mortality.
The chicks were weighed four times on accurate scales—when hatched, and on
the 10th, 20th and 30th days thereafter. A brood was hatched every ten days,
and the experiment was repeated with each of the three mixtures on three consecutive broods.
The first chicks were hatched on January 1st, 1926, so that the three broods
fed with mixtures "A" were those hatched on the 1st, 11th and 21st of January,
the experiment ending on February 21st, the 30th day after the hatching of the
last brood. The three broods fed with the mixture "B" were those hatched on the
1st, 11th and 21st of February, the experiment ending on March 21st. The three
broods fed with mixture "C" were those hatched on the 3rd, 13th and 23rd of March,
the experiment being completed on the 23rd of April.
With mixture "A" (maize flour), the White Leghorns made weight gains of
31 grams during the first ten days; 24 grams the 10th to the 20th day, and 24 grams
from the 20th to the 30th day. During the three periods, the Black Leghorns
made weight gains of 27,29 and 13 grams respectively; the Tripolis 18, 25 and 28
grams; the Paduas 17, 18; (on the 20th day the few chicks of this breed sickened and
died), and the Sebrights 18, 28 and 29 grams respectively.
The general average weight gains with mixture "A", including all the various
breeds, are shown by the following figures:—
From birth to the 10th day
22.60 grams
From the 10th to the 20th day
24.80 grams
From the 20th to the 30th day
27.00 grams
With mixture " B " (twice-baked bread), the White Leghorns made weight
gains of 40 grams during the first ten days, 74 grams from the 10th to the 20th
day, and 70 grams from the 20th to the 30th day. During the three periods, the
Black Leghorns made weight gains of 24, 62 and 60 grams respectively; the Tripolis
18, 51 and 51 grams.; the Paduas 34, 53 and 58 grams; the Rhode Islands
22, 43 and 59 grams; and the Sebrights 26, 36 and 45 grams respectively.
The general average weight gains with mixture "B", including all the various
breeds, were as follows:—
From birth to the 10th day
28.30 grams
From the 10th to the 20th day
53.30 grams
From the 20th to the 30th day
57.00 grams
With mixture "C" (boiled rice) the White Leghorn chicks made weight gains
of 36 grams during the first ten days; 54 grams from the 10th to the 20th day, and
73 grams from the 20th to the 30th day. During the three periods, the Black
Leghorns made weight gains of 27, 49 and 42 grams respectively; the Buff Leghorns
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38, 54 and 49 grams; the Tripolis 29, 39 and 19 grams; the Paduas 33, 61 and 8
grams; and the Rhode Islands 18, 43 and 81 grams respectively.
The general average weight gains with mixture "C'\ including all the various
breeds, are shown by the following figures:—
From birth to the 10th day
30.16 grams
From the 10th to the 20th day
50.00 grams
From the 20th to the 30th day
45.33 grams
CONCLUSIONS

As has been seen, the weight gains vary with the ration. During the first
ten days it is about the same for the three mixtures, while after the tenth day the
successive gains vary very decidedly, the chicks which received the twice-baked
bread and boiled rice mixtures attaining almost double the weight of those given
the maize flour mixture. The chicks fed on the latter mixture were much less
lively than those reared on the other rations, intestinal trouble being more frequent
and the deaths among them more numerous. It should be noted, however, that
these chicks were hatched in January, a period less favourable to their growth, it
being impossible to let them go out-doors in the run connected with the brooder
house.
Admitting that the inclemency of the season may have been partially responsible
for the less satisfactory results, it is none the less evident that a great advantage
was gained by the use of the twice-baked bread mixture, as this was fed to the chicks
at a season less favourable than that during which the experiment with boiled rice
was conducted.
In addition to this result, which answers the principal purpose of the experiment,
the following conclusions may be drawn:
1. Flour made from the chrysalis of silkworms is an excellent substitute for
meat and fish meal.
2. There is a decided difference in the rate of growth of the various breeds, the
White Leghorns fed on twice-baked bread having passed the 200 gram mark in
thirty days, while the buff Leghorns attained only 180 grams, the Paduas 168 grams
and the Rhode Islands 161 grams.

IMPORTANCE OF MINERALS IN RATIONS FOR
LAYING HENS AND GROWING CHICKS
J. G. HALPIN, B.S.A., Agricutural College
MADISON, WISCONSIN, U.S.A.
N recent years we have seen a very decided trend toward the use of special mineral
feeds for poultry. The number of companies manufacturing mineral feeds has
increased greatly within the past few years. In many instances these mineral
feed companies make the statement that experiment station workers have clearly
demonstrated the importance of adding minerals to poultry rations. As a rule, the
necessary mine al feed can be purchased and added to the ration at considerably
less expense than by buying "ready made" minerals. In some instances the commercial mixtures are simple and fairly inexpensive, while in other cases the manufacturer
has gone ahead and included several things that have not as yet been demonstrated
to be of any value when added to a poultry ration. Attention should be called to
the fact that the addition of this material may be detrimental. Commercial poultry
raisers should be content to either add those things that experience has shown to be
valuable, or, if buying a mineral feed, to insist on a simple mixture made from those
things that havel already been demonstrated to be useful.
One of our first attempts at mineral work with poultry was started in 1911.
At that time all of the poultry writers seemed to be agreed that thin shelled eggs
were caused by lack of shell material.
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Previous work at this station had shown that lack of shell material was not
necessarily the cause of thin shelled eggs, and had led us to2 doubt if lack of shell
material was ever the cause of thin shelled or shell-less eggs .
Data accumulated that year (1911-12) demonstrated clearly that if a mature
pullet was put on a ration low in calcium the resulting egg production would be low.
That is, mineral deficiency was just as certain as a limiting factor in egg production
as a protein or any other deficiency.
In the following six years, tests were run with laying pullets on the same basal
rations but with different materials used as sources of calcium. In the six trials, those
lots getting oyster shell gave a slightly superior egg production to those lots getting
calcium from other sources. The number of eggs produced by those lots getting a
good supply of calcium was from two to three times greater than the number
produced by those pullets fed on the basal ration. (See Wisconsin Circular 141,
PP 6-9).
To date we have not been able to demonstrate the necessity of any mineral
addition to an ordinary good laying ration except calcium and common salt.
Our results would seem to show that the most satisfactory method of supplying
calcium is to have a hopper of coarse crushed oyster shell, clam shell or limestone.
The hopper should be kept constantly supplied and placed in good light so that the
hens can eat all that they wish. The salt should be added to the mash in sufficient
quantity to make from one-half to one percent of the intake.
The calcium carrier should be in the coarse form rather than pulverized. In
our experience chickens will not eat sufficient pulverized oyster shell from a hopper
to supply their needs. When pulverized oyster shell was fed in the mash in comparison with the coarse material at the same level, the coarse material gave better
egg production.
A laying hen normally consumes several days supply of shell material at one
time. It will be noted that a hen seldom eats a small amount of oyster shell at
frequent intervals, but prefers to store several days supply at irregular intervals.
When coarse minerals are fed in the mash, a hen will be seen to go along the hopper
picking up pieces of mineral.
It is to be noted that the laying hen's need for a calcium addition is very high
compared to the dairy cow. For instance, a Leghorn hen weighing three to four
pounds and well fed for egg production will eat from three to three and one-half
pounds of oyster shell in one year. This is nearly one pound of oyster shell for each
pound of body weight. On a basis of live body weight, an equal number of pounds
of good producing hens and a good dairy cow give a comparison of 750 lbs. of calcium
carbonate output from the hens to a dairy cow's 46 lbs. in a year.
The average ration fed in Wisconsin apparently supplies sufficient phosphorous
for the laying hen without further additions. It is to be noted that wheat bran and
middlings constitute approximately one-half of the grain-feed part of most of the
mashes in use. Bran and middlings are good sources of phosphorous. In addition
to this supply, most of the mashes contain from 10 to 20 per cent of meat scrap or
similar material. Practically all of the meat scrap used contains a comparatively
large percentage of bone. This is also true of the fish scrap and fish meals. The
usual combination of wheat, meat or fish by-products apparently supplies sufficient
phosphorous as a rule.
Hundreds of letters have been received by the poultry department from poultry
keepers in Wisconsin and neighbouring states and provinces, complaining that their
hens lay thin shelled eggs. Complaints start coming in December and usually cease
in March and April. It has been clearly demonstrated that this is a mineral problem.
The hens laying such eggs frequently show symptoms of paralysis (egg paralysis).
Many salesmen claim that this condition can be cured by the addition of their brand
of minerals to the ration.
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As a rule, the flocks laying thin shelled eggs are the ones that have been kept
confined in poultry houses during the fall and winter months. These flocks have
been fed on egg producing rations and have exhausted their storage of calcium.
The decreased egg yield and absolute inability to produce hatchable eggs has
been shown in several trials. We have taken similar groups of hens, kept on the
same ration and in identical pens. Some lots have been exposed daily to the emanations of the quartz mercury lamp. The pens exposed to the ultra violet light gave
good egg production and splendid hatchability, while egg production and hatchability
are very low in the pens that are not protected and consequently cannot digest and
assimilate minerals.
We have cured a large number of such cases by exposure to the quartz mercury
lamp, by the use of cod liver oil or by putting them in direct sunlight. This type
of trouble is more prevalent when the mineral supply is somewhat restricted, but
cannot be cured by heavy feeding of minerals. In fact, the feeding of more mineral
than is relished has been a disadvantage in every trial. This has been true of both
laying hens and growing chicks.
As long as the chicks were raised by the natural method, hatched during the
spring and allowed free range on green grass and clover, there apparently was no
special need for mineral additions. Early chicks, however, do not get out into the
sunshine to any great extent and have to be raised under our climatic conditions
largely on dry rations. Under such conditions the addition of mineral to the ration
is apparently very important.
In our trials with growing chicks, it has been demonstrated that by adding
limestone and bone to a simple ration, we could grow chicks for a period of six to eight
weeks in close confinement inside, with no direct sunlight or substitute. After six or
eight weeks, failure will result. On the other hand, with inside chicks given no
mineral addition, failure results quickly.
For instance, on a ration of yellow corn 99, salt 1, and skim milk, chicks kept
inside, out of the sunshine, were showing symptoms of leg-weakness at three to four
weeks and all had died before the tenth week. A similar group allowed to run out
into the sunshine but kept confined to small dry yards grew to apparently normal
size. Another lot kept inside and fed yellow corn 95, calcium carbonate 4, salt 1 and
skim milk, did not show pronounced symptoms of leg-weakness until the seventh
week, while a ot fed on the Wisconsin baby chick ration of yellow corn 80, middlings
20, limestone 5, bone 5, salt 1 and skim milk, did not show pronouned signs of legweakness until the ninth week and all but four of the lot were still alive at sixteen
weeks.
The Wisconsin Chick Ration (popularly known as "Home Brew") consists of
yellow corn 80, middlings 20, chick size raw bone 5, chick size limestone or oyster
shell 5, salt 1 and skim milk to drink. In our trials with this rat'on, with chicks
kept inside out of the sunshine, it has been found that if the limestone is left out of
the ration the chicks will grow well for the first few weeks and then growth fails.
The chicks lose the feathers from the head and upper neck. A similar tendency to
"bald headed" condition is often noted in flocks of heavy laying hens.
At ten weeks of age, the lot getting the complete ration averaged 509 grams,
while the lot with the bone left out averaged 486 grams. The third lot fed as the
first, except that the limestone was omited, weighed 353 grams.
At the age of 19 weeks, the birds on the complete ration averaged 1,107 grams,
those where the bone was omitted 903 grams and those where the limestone was
omitted weighed 460 grams.
The same rations fed to lots running out in the sunshine did not show any
difference. In this case all lots grew well. In other words, a rather generous
addition of the necessary minerals is important for the early chick kept inside. The
later chick, raised out of doors on a good range, will not be so greatly benefited by
mineral additions and will thrive on a ration that is "out of balance" so far as minerals
are concerned.
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In our ration we use the chick-size raw bone and the chick-size oyster shell
or limestone. We mix the bone and grit with the mash. The advantage of the
chick-size material over the finely ground is that if chicks are kept under such conditions that they do not require all of the mineral allowance, then they simply leave
some of it in the feeding troughs. Another advantage of the chick-size form is that
the chick has less difficulty eating the ration. It has been noted that chicks find it
difficult to eat a ration containing a large amount of finely pulverized material.
In our tests we have found it satisfactory to hopper feed chick-size oyster shell
or limestone and chick-size raw bone. Under commercial conditions, however, it
has been noted that the hoppers often become filled with litter and chicks do not get
the minerals. With larger stock, the hoppers can be placed high enough so that
they do not get kicked full of litter.
It is true that minerals other than those that furnish calcium carbonate, calcium
phosphate and sodium chloride are needed by the flock. Our results to date,
however, have not shown any necessity for additions of these other minerals to an
ordinary ration.
For instance, at one time it was thought that perhaps the addition of iodine
would prove to be important. We had secured best results in egg production from
the use of oyster shell, and in trying to explain our results, it was found that the
oyster shell contained a small amount of iodine. Consequently, potassium iodide
was added to rations getting their additional calcium from lime rock and calcium
carbonate. The first year's test was encouraging but subsequent tests failed to
demonstrate any real advantage for iodine addition.
REFERENCES

1. Co-operative work between Dept's of Agric. Chem & Poultry Husb. (U. of W.)
2. Later tests demonstrated that the shells produced by the low mineral groups
were somewhat thinner than the shells produced by the groups getting hoppers
of oyster shell or some substitute. The difference in shell thickness was not
pronounced.
^
DISCUSSION

D. S. GOODWIN and T. C. SOLOMON participated in the discussion on
this paper, which brought out the following main points:—
That cannibalism is not necessarily due to a deficiency in the ration as it may
be a lack of something to do. It is also possible that some strains of birds are more
troublesome, from the cannibalistic standpoint, than others.
That care must be taken when the ash of plants is used to supply minerals, as
the soil conditions under which the plant is grown may have an effect.
That in Scotland very good results are obtained from spreading limestone and
lime grit on the grass.
MESSRS.

THE USE OF CALCITE AND OTHER NATURAL
DEPOSITS OF CALCIUM CARBONATE IN THE
RATION OF LAYING HENS
B.S.A., Poultryman, Utah Agricultural Experiment Station
LOGAN, UTAH, U.S.A.
HE work of Waite of Maryland; Buckner, Martin and Peter of Kentucky;
Dougherty of California, and others, has indicated that limestone could be
used under certain conditions to supply the calcium carbonate necessary in
the ration of laying hens. In order to get further information on this question and
determine, if possible, the relative value of certain natural deposits of calcium
carbonate as a substitute for oyster shell, this study was started at the Utah Experiment Station on November 1, 1924. Up to this time practically all of the poultry
BYRON ALDER,
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raisers of this section were feeding oyster shell at a cost of $1.50 to $2.50 per hundred.
This high price was due to the long freight haul, as it was shipped from 2,500 to 3,000
miles, there being no local supply of this product available.
Four pens of S. C. White Leghorn pullets (60 in each pen) were used in the test.
They had all been brooded together and raised under range conditions. The house
used was the semi-monitor type, 20 by 40 feet, divided into four pens, each 10 x 20
feet. Thefloorwas made of concrete and was kept covered with a clean, dry litter
of wheat straw. The straw was changed as often as necessary to keep it clean and
dry. No outside runs were provided.
The method of feeding was the same in all pens, and the Utah Station ration
was fed except for the grit used. This ration is as follows:
SCRATCH FEED %

Corn...
Wheat.
Oats. .

40
40
20
MASH %

Bran...
10
30
Meat meal.
10
Shorts.
15
Salt
2
Barley.
20
Bone meal.
2
Corn...
20
Charcoal...
Each pen was provided with fresh running water. Skim milk and alfalfa leaves
were kept before the birds practically all the time. The only grit available was the
calcium carbonate material used in each pen. This product was kept in feed hoppers
so that it was accessible to the birds at all times. The mash was also hopper-fed
and always available.
The regular commercial oyster shell was used in Pen No. 1. Dolomite was used
in Pen No. 2 for the first four months. However, it became necessary to discontinue
its use, and from March 1 to the end of the test a pure grade of blue limestone containing about 98 per cent of calcium carbonate was used. Oolite containing approximately 98 per cent of calcium carbonate was used in Pen No. 3, and calcite containing
99 per cent of calcium carbonate in Pen No. 4.
Towards the end of the first four months, when dolomite was used in Pen No. 2,
the pullets became extremely nervous, very sensitive, and easily frightened. Production decreased, and the shell of the eggs became progressively thinner. Practically
every bird in the pen developed diarrhoea or became very loose, as indicated by the
droppings and badly soiled condition of the feathers on the abdomen. All of these
conditions cleared up in a short time after substituting a practically pure calcium
carbonate limestone, which was used from March first to the end of the test.
Table No. 1 gives the average consumption of feed per bird for the year.
TABLE I.
AVERAGE CONSUMPTION OF FEED AND GRIT IN POUNDS PER BIRD FOR 12 MONTHS

Pen 1

Pen 2

Oyster Shell Bl. Limestone
Scratch Feed
Mash ..
Milk . . .
Alfalfa
Grit or Calcium Carbonate

Pen 3

Pen 4

Oolite

Calcite

Pounds
42.1
29 8
47 4

Pounds
41.6
27.1
46.5

Pounds
41.0
29.3
47.0

Pounds
41.1
32.6
44.0

9.5
3.7

9.6
5.4

9.4
3.8

9.3
4.3
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The scratch feed, milk and alfalfa were fed to each pen at the same time and as a
rule in proportionate amounts, which accounts for the uniformity of consumption of
these feeds.
With the exception of Pen No. 2, the egg production and the breaking strength
of the egg shells were practically the same, as shown in the data given in Table No. 2.
The decrease in production as well as in the breaking strength of the shell in this one
pen is undoubtedly due to the use of dolomite and the high percentage of magnesium
it contained.
TABLE II.
AVERAGE EGCX PRODUCTION, BREAKING STRENGTH OF EGGS, AND NUMBER
OF LOSSES BY DEATH FOR EACH PEN FOR 12 MONTHS

Pen 1

Pen 2

Oyster Shell Bl. Limestone
Average number of eggs
per bird for year
Average breaking strength
of shell
Number of hens that died
during year
Total number of eggs from
Nov. 1 to March 1 , . . . .
From March 1 to Nov. 1
(Balance of year)

185.8

160.0

Pen 3

Pen 4

Oolite

Calcite

179.9

184.1

8 64

9.14

9.07

10

9

9

7

3,936

2,900

3,280

3,992

6,151

5,860

6,637

6,272

9.19

The breaking strength of the eggs was obtained by breaking all eggs produced
in each pen, during certain definite and fairly regular periods throughout the year,
in an apparatus arranged in the laboratory. This apparatus consisted of a carpenter's clamp, a wooden lever arm, and a pair of spring balances. The small end of the
egg was placed in a small padded depression in the center of the lever arm, and the
large end in a similar depression in a block of wood attached to the clamp. One end
of the lever was against a fixed point and the other end, free to move, was attached
to the hook of the balances. The depression for the egg was at the center, between
these two points. Pressure was applied by tightening the clamp until the egg shell
broke. The reading on the spring balance was recorded at this point.
The figures given for the breaking strength of the eggy as shown in Table No.
2, are the averages of all these records obtained from the eggs broken from each
pen, and represent approximately one-half of the pressure in pounds required to
break the eggs.
There was no apparent difference in the health and vigor of the hens in this
test at any time during the test except as noted above (in Pen No. 2, for the first
period). While the number of deaths was heaviest in Pen No. 1 and least in Pen
No. 4, the difference was not sufficient to warrant any conclusion on this point.
Oolite, while giving results similar to the other products, will undoubtedly not
be of commercial importance because of its tendency to crumble, while the blue limestone, especially were the magnesium content is low, may be important in some
localities. Since magnesium forms a part of most deposits of limestone, this product
should never be used unless it is found to be free from this element. The dolomite
used in this test was in the form of a double salt in which one-half of the calcium
is replaced by magnesium.
Since this test was run, several large deposits of calcite have been opened
and are being crushed and graded into three grades—coarse, medium and fine.
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Most of the large commercial poultry raisers are now using this product to replace
oyster shell which was generally used before this test.
So far as the writer has been able to determine, no bad effects have come from
this change where it was made gradually, and the larger poultry raisers are generally
enthusiastic about the results obtained from its use, which comes, no doubt, from
the fact that the use of calcite to replace oyster shell means a saving to them of from
fifty cents to one dollar on each one hundred pounds purchased.
The knowledge obtained from this test and from observations on commercial
flocks since this work was completed, indicates that a difference in cost is the only
important factor to consider in the use of these products.
DISCUSSION

T. C. SOLOMON and J. S. CARVER took part in the discussion on this
paper, the main points brought out being;—
That the limestone fed in the experiments was ground to about the size of a
half kernel of corn, no other grit being used.
That the oyster shell used in the experiments contained about 95 per cent
calcium carbonate, with a slight trace of magnesium and a very small amount of
calcium phosphate.
MESSRS.

CALCIUM METABOLISM OF THE LAYING HEN
G. DAVIS BUCKNER, B.S., M.S., Ph.D., Kentucky Agricultural Experiment Station
LEXINGTON, KENTUCKY, U.S.A.
HE material we present was obtained mainly in a comprehensive study of
the calcium cycle of the laying hen which is now in progress at the Kentucky
Agricultural Experiment Station, in co-operation with Professor J. Holmes
Martin, and Dr. A. M. Peter.
Calcium is one of the most abundantly found elements in the body of the
chicken and aids in many normal biologic processes. It is contained in the bones,
mainly as tricalcium phosphate, and is secreted as carbonate in the eggshell. In
developing the improved breeds of poultry, man has, for his own purposes, caused
the metabolism of the laying hen to increase in speed and it is now necessary for
the hen to approximate the 300-egg mark, annually, instead of the 20 to 30 eggs,
normal to the progenitor of the modern chicken. This means a greatly increased
elaboration of protein and calcium carbonate, there being about 5.5 grams of the
carbonate in the shell of a normal egg. Since there are no calcium or protein
storage organs in the chicken, to meet the increased demand, it follows that these
substances must be supplied in the daily food in some appropriate form and
quantity. The intake of food must supply, also, the calcium necessary for building
tissues, replacing broken down tissues, and assisting in the many biologic processes
occurring in the body. It is the belief of the speaker that the ordinary naturally
occurring food, such as grain, meat scrap, milk and vegetables, will supply the
substances, including calcium, which are necessary for the processes normal to the
life cycle of fowls, but that supplemental calcium carbonate is necessary, in order
to satisfy the abnormal conditions imposed by man. It is a well established fact
that calcium carbonate, in the forms of oyster shell or limestone, greatly increases
the number of eggs produced by a hen.
Calcium compounds in the foods pass into the glandular stomach, which
contains, among other things, free hydrochloric acid and water. Here the calcium
compounds which may be, to a large extent, calcium carbonate and tricalcium
phosphate, undergo some changes, but it is impossible that the hydrochloric acid
of the stomach is sufficient for the solution of these two water-insoluble compounds
in such quantities as conditions demand; that is to say, for the absorption and
secretion of approximately 5.5 grams of calcium carbonate every 24 hours for many
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successive days. In fact, the actual time of secretion of these 5.5 grams of calcium
carbonate as egg shell is estimated at not more than sixteen hours. This calcium is
delivered by the blood stream to the oviduct where it is secreted principally as the
eggshell. The calcium in the blood is probably in the form of ionized calcium bicarbonate, mono calcium phosphate, calcium chloride and possibly some calciumprotein complex. The calcium content of the blood of a laying hen has been shown
to be greater than that of a non-laying hen.
The edible portion of the egg, or contents, contains but a relatively small
amount of calcium. This makes it necessary for the growing embryo in the incubating egg to take most of its calcium from the egg shell, probably by the aid of
carbonic acid. The relative proportion of calcium increases in the body of the
female chicken as it matures, and finally reaches its maximum in the laying hen.
At the Kentucky Agricultural Experiment Station, investigations have been
pursued in which a basal ration of yellow corn and skimmilk have been fed to
yearling White Leghorn hens that had been individually calibrated; that is to say
their egg-laying ability, size of eggs and thickness of egg shells had been determined
during their pullet year, and the weights of the eggs and shells had been determined
separately during the first month of their second laying year. The necessity for
this calibration is apparent.
In these experiments, the addition of calcium carbonate in the forms of ground
oyster shell or high-grade limestone, as a supplement to the basal ration consisting
of yellow corn and skim milk, caused practically the same increase in egg production.
Restricting the hens to the calcium in the basal ration caused a rapid decline and
final cessation of egg production, accompanied by a general depletion of body and
decline in general condition of the hen. The last result usually accompanies any
considerable lowering in the plane of metabolism.
The withdrawal of the calcium carbonate supplement caused the egg shells
to become progressively thinner. The average diminution in weight of the egg
shells was approximately 2.0 grams each in thirty-six days. This was accompanied
by a marked decrease in the number of eggs laid. Our observations indicate that
calcium restriction is not a primary cause of the production of shelless eggs, because
no shelless eggs were obtained under these conditions.
The addition of calcium carbonate to the ration fed to hens laying thin-shelled
eggs caused a larger number of eggs to be laid the eggs being heavier, both the shells
and contents having increased in weight. The yolks and whites were heavier
but the percentages of calcium and protein in these two parts remained unchanged,
which indicates an increased elaboration of protein and calcium carbonate.
The removal of the calcium carbonate supplement from the basal ration
materially lowered the hatchability of the eggs laid. The eggs produced under
these conditions were smaller in size and the average dry weights of the chicks
hatched from them were less.
Withholding the supplemental calcium carbonate does not cause the production
of weak chicks. It may be said, however, that the quantity and percentage of
phosphorus are approximately the same in strong and weak chicks, but that the
quantity and percentage of calcium are less in weak chicks than in strong ones.
This may indicate some fault in the metabolism of the calcium other than that
associated with phosphorus.
Withholding the supplemental calcium carbonate in a grain-skim-milk ration
causes a gradual depletion of the body and lowering of the vigor of the hen.
The experiments have shown that, when as a supplemental source of calcium,
the laying hen is unable to utilize the calcium in rock phosphate (tricalcium phosphate) or gypsum (calcium sulphate) to the extent to which it is utilizable in limestone or oyster shell. This has been shown by a smaller comparative production of
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eggs, smaller eggs and thinner shells. It has been shown, however, that tricalcium
phosphate can serve as a source of calcium in the formation of bones.
From these experiments and others now in progress, it seems that, of the
compounds studied, calcium carbonate is best suited to satisfy the metabolic
processes governing the production of egg shell, and the results indicate that it
stimulates the elaboration of protein.
DISCUSSION
MESSRS. W. H. CADMAN, A. R. LAMB, T. E. QUISENBERRY, P. E. HOWE and
DR. J. S. HUGHES participated in the discussion on this paper, the following being

the main points brought out:—
That in Southern Persia, limestone is the sole source of calcium for all poultry,
no oyster shell being used. This limestone is very rich in calcium sulphate. The
eggs laid are large and the shells are strong.
That the use of calcium carbonate which contains calcium sulphate is detrimental to egg production, as it is calcium carbonate which is needed for the egg
shell. This is important, as the hen cannot ingest calcium sulphate and take the
calcium away. In the growing chick calcium sulphate is needed for the bone, but
in egg production calcium carbonate is needed, and it must be in that form.
That work done at Kansas shows that the calcium in the blood runs along
constant at about 13 m m per hundred until the pullet's comb becomes red, when
it begins to go up to about 26 before she begins to lay. The percentage of phosphorus and chlorine goes up a little but does not follow the calcium. This is also
borne out by work done at Kentucky.
That investigations underway at Kentucky show that the calcium carbonate
and calcium phosphate in the blood go through the oviduct and are there transformed, in a few hours at most, into five and a half grams of calcium carbonate in
the form of egg shell. It has not yet been determined how this transformation
takes place, but there would not seem to be liberation of enough hydrochloric acid
in the body to effect it.
That the exact amount of calcium carbonate necessary in a ration for laying
hens cannot be stated: it would appear to be between five and a half and seven
grams per bird per day.
That it is advantageous to use precipitate calcium carbonate, as it does not
sink to the bottom of the mash as do ground oyster shell and ground limestone.

SUSSEX METHODS OF TABLE POULTRY
PRODUCTION
JOHN H. DOWDEN
HEATHFIELD, SUSSEX, ENGLAND

T

HE Sussex methods of table poultry production are traditional methods,
having been passed down from generation to generation of the Sussex fatteners, from so far back as the 16th century. It is, therefore, perhaps not
surprising that the rural natives of this country are instinctive experts in this particular branch of poultry culture.
Since so few of the specialist fatteners raise their own chicks, it will not be
necessary to deal with the methods of rearing, excepting to say that those few who
do undertake this branch raise their chicks from the first feed to the last, on exactly
the same food as that which is used in the fattening coops, for the finishing process.
No grain is given to these birds at all throughout their lives, it being found by
experience that birds fed on wet food develop larger crops, thus enabling them to
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respond more readily to the fattening. In addition, wet feeding produces finer and
more tender flesh.
One of the chief points to bear in mind when raising chicken for this purpose
is the maintenance of a continuous rate of growth. The stock is therefore fed
liberally from the commencement, and housed in small units. The age at which
birds are placed in the fattening coops varies from 12 to 16 weeks.
The fattening coops used are 7 feet 6 inches long x 1 foot 4 inches from back
to front; 1 foot 6 inches high in front and 1 foot 3 inches at the back. The roof
and back are boarded. The bottom of the coop consists of triangular pieces of
batten, with 1 inch spaces between, thus enabling all the droppings to fall clear.
The fronts and sides of the coops are also slatted. Each coop accommodates 18
birds. A trough is slung in front of the coop, from which the birds feed during the
first 10 or 12 days of the fattening process. The coops are raised from the ground
at a convenient height for the attendant, and are arranged in long avenues, so that
the work of feeding, etc., can be the more expeditiously carried out. They are
best placed in a sheltered position in the open, where it is found that the birds
thrive far better than if enclosed in a building. They require no water, grit or green
food whilst in the coops, but the mash must be a wet one, and finely ground oats is
exclusively used by the Sussex fatteners. Meal produced by the stone grinding
process is favoured, and crop binding very rarely occurs. It is an advantage if the
ground oats is stored for at least a week before being used, as feather picking and
cannibalism sometimes follow the use of newly ground meal.
The best results are obtained by mixing the ground oats with half water and
half skim milk, which latter has been allowed to become sour. This also helps to
keep the bowels in order during the unnatural process and the close confinement.
When skim milk is not available, condensed milk which has been condemned for
human food is used at the rate of a half pound tin to each gallon of water. There
is incidentally more need for watchfulness with this product, which does not suit
the system of the bird so well as the sour skim milk. A third method of incorporating milk is by the use of dried milk powder. This also is used at the rate of half
a pound to each gallon of water.
During the autumn and winter months, and when the birds being dealt with
are large framed and strong, fat in some form is added. Australian mutton tallow
is boiled and poured into a tub of cold water, meanwhile stirring same. By this
means, it is broken up into very small globules, and is thus easily mixed with the
food. Observation must be exercised as to the amount given, or scouring may
result, but it is usually found that half a pound of fat to each gallon of water is
about the correct proportion.
The trough feeding of the birds generally extends to about 10 to 14 days. The
operator will very quickly detect when the appetites of the birds begin to flag.
Two of the most important points to watch during the coop feeding period are the
consistency of the food and the amount given. During the first day or two, the
food is quite thin, gradually thickening, as the time goes on, until in the final
stages, and during the cramming period, it is the consistency of thick porridge.
A common mistake is to overfeed in the early stages. This must be avoided, and
at no time should the birds be given more than they will completely clear up in
15 minutes. If they are overfed during the first few days, the birds early lose their
appetites, and it becomes necessary to resort to cramming much earlier than would
otherwise be the case, with a consequent increase in labour costs.
After about the twelfth day, the appetite flags as a result of the confinement.
When this occurs, the birds are crammed twice daily, or, in the case of small birds
with small crops, three times daily is advantageous in order to obtain the best
results, and to bring them to marketable condition at the earliest date. It will
in all cases be found advisable to cram artificially for a short period. It is this
little extra feeding which gives the finish and the bloom, and which makes all the
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difference in the price realised, as compared with that of the bird killed at the end
of the trough feeding process.
The cramming machine used has a funnel shaped receptacle for the food,
which is pumped through a nozzle by means of a treadle. The cramming is a process
which needs practice, or damage will be done to the crop of the bird. The tube is
passed to the entrance of the crop only, and the crop is only partially filled for the
first two or three meals. It is often found that the birds will then peck a little
food from the trough after having been crammed. This expands the crop and
increases its capacity for subsequent cramming.
When the birds are ripe for killing, it is important that no time should be lost,
but that they should be disposed of without delay. A week or ten days cramming
is usually sufficient to put the finishing touches to the birds, but with practice, the
operator acquires an instinctive knowledge, enabling him to judge as to the individual
requirements of each bird. Considerable variation will be found to exist between
different birds in the same batch. In this knowledge may be summed up one of the
secrets of the success obtained by the Sussex fattener. It is not a craft concerning
which hard and fast rules as to periods, weights and quantities can be laid down.
It will be gathered from this, that the cramming must not consist of a mechanical
pumping of focd into the crop of the bird. Those birds which handle well and are
obviously doing well and emptying their crops completely, when the time comes for
the next meal, may be crammed to the fullest capacity. Others which do not
completely digest the amount given should be crammed more lightly.
Contrary to the usual theory, that it is necessary to fast the birds for some time
prior to killing, this practice is not followed by the Sussex fatteners, who, excepting
in the very hottest weather, always cram the birds the night prior to killing. In
fact, it is not usual for them to select their birds until just prior to commencing
killing operations. Loss of weight and condition are thereby obviated. In this
connection, however, it must be borne in mind that transport is particularly well
organised from the Sussex centres of production to the markets. There is no delay
whatever, and, therefore, the possibility of depreciation in transit is reduced to a
minimum. Where carcases are being sent on long journeys, it would be advisable
to fast the birds the night prior to killing.
The killing, plucking, shaping and pressing are all important points. If these
operations are carelessly carried out, much of the benefit obtained from careful
fattening will be lost. Killing is done by dislocating the neck, and not by bleeding.
Immediately the birds are killed they are plucked, the pin feathers or stubs are
removed, and while the bird is still warm, it is placed in the press. This appliance
consists of a shelf like arrangement of 7 inch boards, placed at an angle rather less
than a right angle. The birds are placed in this, breast downwards, and heavily
weighted.
The crates used in Sussex for packing dead poultry are known as peds.
These peds are made in such a way as to allow ample ventilation whilst in transit,
being slatted. They are made in various sizes, to accommodate one, two or three
dozen birds, which are tightly packed, with clean wheat straw between each layer.
It is imperative that the birds should not be packed until quite cold.
Although the Sussex fatteners for the most part confine their attention to those
classes of poultry most suitable for their purpose, the application of the Sussex
methods of fattening to any class of stock will result in a great improvement in
quality, with a corresponding increase in returns. Even the much despised White
Leghorn cockerels can be, and are profitably fattened on many farms in England.
These, if separated from the pullets at an early age, suitably fed, and marketed
early in the spring, fetch good prices. It may well be that a wider and more general
application of the methods of the Sussex fatteners would see commercial egg farmers
throughout the country well on the way to a solution of one of their principal
problems, viz., the disposal of surplus cockerels.
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DISCUSSION
MESSRS. P. E. HOWE, J. C. HODGES, J. B. SPENCER, E. YOUNG, F. A. FOUNTAIN
C. W. CARRICK participated in the discussion on this paper, the principal

and
points brought out being:—
That the addition of mutton tallow to the fattening mash does not make the
fat of the birds harder.
That the average gain in the two weeks fattening is from one and a quarter
to two pounds per bird if the birds are fattened at about sixteen weeks of age.
That it is very profitable to fatten Leghorn cockerels if they are handled properly.
That on the London (England) markets birds fattened by cramming realise
from four pence to eight pence per pound more than those that have only been
partially finished.
That birds are seldom crammed until they are fourteen weeks old.
That birds weighing less than two and a half pounds should not be put in the
fattening crates.
That ground oats should be kept for a week before using, as newly ground oats
ferment in the crop and cause digestive trouble; this may result in cannibalism.

POULTRY FEEDING IN GERMANY
RICHARD ROEMER,

Director, Poultry College and Experiment Station of the Chamber
of Agriculture for the Province of Saxony
CROELLWITZ, HALLE-ON-SAALE, SAXONY

T

HE poultry farming industry is young in Germany. During the past decade,
the conditions were such that poultry keeping, of the kind which I have in
view, only paid when the birds had large quantities of free food; i.e., when
they had ample free range which did not necessitate the addition of any other food.
The conditions have altered, however, and the bridge between the price of
food on the one hand and the price of the egg on the other has become larger, so that
to-day profitable poultry keeping is possible, independent of the free food before
mentioned. Thus poultry is the only class of live stock which has again reached
and surpassed its 1913 position. This improvement naturally brought with it
research activities, though only on a restricted scale.
It is quite natural that every country should endeavour to utilize home grown
food stuffs, and particularly so during a period when ready cash is as scarce as it is
in Germany.
It must be borne in mind, however, that all these questions could be dealt
with only after a certain general peace, or rather a settling down had taken place
in Germany, so the initial efforts and economic development of our research work
took place in the years 1921-1922.
The first step was the procuring of recorded birds, as the few best which were
available in earlier years had been lost. Modest initial trials with birds which,
though recorded, were not really noteworthy, had to be repeated, and it is only
during the past two years that we have been able to carry on unhampered work.
So far as poultry feeding is concerned, this was reported in:
(a) 25 Years' Report of the Poultry College and Experiment Station of the
Chamber of Agriculture in the Province of Saxony, Croellwitz, Halle-Saale.
(Roemer, Drs.Raatz, Loess, Mueller).
(b) The Poultry Record (a monthly publication).
(c) Poultry Breeders'Calendar, 1927. (Professor Lehmann).
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(d) Agricultural Year Book, 1909, No. 38 and No. 58, 1923.
(e) Proceedings of the German Physiological Society, Nos. 9 and 10.
The time available for my paper does not permit detailed discussion of this
work. Whilst Professors Lehmann and Voeltz proved the digestibility of various
food stuffs by assimilation tests, and Professor Scheunert of Leipzig examined the
biological values of proteins in general, in the Institute placed under my care,
we have likewise dealt with the latter by scientific experiments, from which practical
men could easily gain information, and as stated, in these trials we dealt especially
with home-produced food stuffs, but we also included commercial feeds frequently
with the object of warning poultry keepers against swindle.
In connection with our work on the feeding of growing chicks, Dr. A. A. Raatz,
Technical Assistant to the Chamber of Agriculture for the Province of Saxonyf
conducted experiments regarding the protein requirements and the most suitable
feeds. He found that both the food and protein requirements vary greatly, in
accordance with the biological value of the individual food stuffs. This is shown
by the following tables:
F E E D REQUIRED FOR EACH GRAM OF GAIN IN BODY W E I G H T
GROUP A (MOIST SOFT FEED)

Details of feeds

Staple feed + fish meal
Staple feed -j- dried buttermilk.
Staple feed -j- dried yeast
Staple feed -j- soya bean meal ..
Staple feed -j- fish meal + dried
yeast
Staple feed + fish meal -f- dried
buttermilk -f- dried yeast -f
soya bean meal

Mixed
feed

Cereals
feed

Total
feed

g
1.5
2.0
1.9
2.1

g
1.9
2.0
2.2
3.4

1.5
1.6

Protein content

Commencing Final
weight weight

Raw
protein

Pure
protein

gr.
3.4
4.0
4.1

5.5

gr.
0.47
0.49
0.58
0.75

gr.
0.43
0.45
0.51
0.68

g
38.1
38.7
39.4
40.1

gr.
484.4
421.5
365.1
257.3

1.6

3.1

0.45

0.41

38.2

543.2

1.6

3.2

0.44

0.41

40.3

541.9

GROUP B (DRY FEED)

Details of feeds

Staple feed + fish meal
Staple feed + dried buttermilk..
Staple feed -f- dried yeast
Staple feed 4- soya bean meal..
Staple feed 4* fish meal + dried
yeast
Staple feed -f- fish meal + dried
buttermilk -f- dried yeast +
soya bean meal

Mixed
feed

1.6
2.1
1.8
2.3
1.6
1.5

Protein content
feed

feed

Raw
protein

Final
Pure mencing weight
protein weight

gr.
2.1
2.2
2.8
3.2
1.8

gr.
3.7
4.3
4.6
5.5

gr.
0.52
0.52
0.61
0.78

0.46
0.48
0.54
0.70

39.4
40.2
37.9
39.1

463
359
314
255

3.4

0.49

0.44

40.9

526.4

2.1

3.6

0.48

0.42

43.0

523.4

From this it is seen that wet mash feeding is superior to dry mash feeding.
The staple feed consisted of:—40 parts by weight of wheat middlings; 15 parts
of maize; 15 parts of crushed barley and 10 parts of oat flakes.
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Another experiment was conducted on the same basis, in which fish meal,
meat meal, crushed bones and maize extract were added to the above mentioned
staple feed. This gave the following results:
Details of feeds

Mixed
feed

Cereal
feed

Total
feed

Commencing
weight

Finishing
weight

gr.
2.0
2.0
2.6
1.8
1.9

gr2.0
1.7
2.5
4.5
4.3

gr.
4.0
3.7
5.0
6.3
6.2

gr.
44.2
42.4
39.7
39.8
41.7

gr.
577.2
567.5
328.7
243.2
231.1

2.6

3.7

6.3

39.5

237.2

2.4

2.2

4.6

40.8

389.0

Staple feed + fish meal
Staple feed -f* meat meal
Staple feed + crushed bone
Staple feed + maize extract
Staple feed + cod liver oil
Staple feed + maize extract + mineral
salts
Staple feed -f- maize extract + fish meal
-+• meat meal + crushed bone

Fish and meat meal gave results of equal value, but not so the crushed bone.
This may be due to the characteristics of the protein substance, on the principle
which is known as "Collagen". Maize extract in particular is of low value, as its
effect was not improved either by the addition of cod liver oil or of minerals.
Crushed bones and maize extract, even when in combination with fish and meat
meal, did not by any means give the best results.
In the third year, on the basis of previous experiments, Dr. Raatz again made
tests of home-produced food stuffs, with the following results:—
FOOD CONSUMPTION AND COST PER BIRD AND PER KG. FOR 8 WEEKS
Feed Consumed
Details of Feeds

Staple feed + goat's milk
(full cream)
Staple feed + fresh separated
milk
Staple feed + fresh buttermilk.
Staple feed + dried buttermilk
Staple feed + curds
Staple feed + egg
Staple feed -j- meat

Feed Costs

Per
Mixed Cereal Milk
feed or egg chick
feed
or meat
gr.

gr-

gr.

773.5

502.5 1729.8

782.4
835.3
649.3
426.3
718.9
715.2

628.7 1929.4
621.3 2126.2
749.5 216.0
709.2 738.9
700.6 540.1
511.6 466.8

Per
kilogram

Goat's ComMilk mencing Final
- 100 weight weight

pfeining pfeining
66.0

199

46.4
122
48.9 127
54.4
169
56.3
184
151.1
603

gr.
100

47.0

389.7

61.3
63.3
84.9
92.5
303.0

49.1
48.5
48.1
47.0
45.0
43.8

449.4
441.9
392.7
357.5
305.8
426.0

Although whole milk proves to be so good for raising, its cost is prohibitive.
Separated milk and buttermilk are placed much more favourably than, whole milk,
both with regard to nutritive values and costs. In the case of the meat group,
only self-species protein (i.e. protein of the same origin) was fed, namely the flesh
of boiled fowls. The good results obtained do not permit one to overlook the idea
that in cases where the growing of the cockerels would prove to be unprofitable,
they should all be killed as soon as they can be recognized as such, and used for
the raising of the remaining pullets.
Raw eggs have hitherto proved to be useless for the raising of chicks, How
much more must this be the case when the eggs are hard boiled.
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Other experiments were also conducted to test the effect of various forms of
proteins, on egg production, which gave similar results:

Number of eggs.
Fertility results..
Hatching results.

Pen I.

Pen II.

Pen III.

Pen IV.

Rich in
proteins.

Poor in
proteins.

1:3.38
Mixed feed
+ fish meat

1:8.1
Mixed feed

Vegetable
proteins
normal.
1:5.8
Mixed feed
+ beans

Animal
proteins
normal.
1:5.1
Mixed feed
+ fish meal

533
66.7%
34.1%

630
84.4%
55 %

892
91.6%
65.8%

It was thus shown that for the feeding of laying hens over a long period the
maximum relative protein content of the food should be 1:4-1:5.5, and that animal
protein is more valuable than vegetable protein. Other series of experiments
repeatedly showed that animal protein is necessary in poultry feeding, if we are to
expect the highest results from our birds. Fish and meat meal and dried buttermilk have proved to be of equal value. Vegetable protein in the form of beans,
dried yeast, and maize extract, when used as a single addition to a ration, have
failed both in regard to the number and weight of eggs. The following table
illustrates this ?—
TEST IN 1924-25
Weight of
eggs

Details of feeds
Staple
Staple
Staple
Staple

feed + fish meal
feed + dried buttermilk
feed -f dried yeast
i.
feed + fish meal + dried buttermilk + dried
yeast

60.1
59.6
56.7
59.0

TEST IN 1925-1926

Details of feeds
Staple feed + meat meal
Staple feed + fish meal
Staple feed + dried buttermilk
Staple feed + meat meal + fish meal + dried
buttermilk + maize extract

No. of eggs

Weight of
eggs

125.8
118.8
118.0

56.8
61.2
57.8

136.9

56.9

The consideration of salts and vitamins is not without significance for the
several functions of the animal body. Much heavy spade work in this field of
investigation has been done in Germany. In general we could but confirm what
American investigators had discovered. We have had very good results in furthering the growth of chicks by a chloride of calcium starch rich in vitamins, which
contains phosphorus, the so-called "Vitachalk." The birds showed an extra-
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ordinarily strong bone development. This takes us on to the vitamin D which
has received much attention since the very earliest days. One connects it originally
with the ultra-violet rays. I suppose the relationship of the two is known, and will
only report upon some experiments with the artificial rays as applied to the raising
of poultry. Professor Walther of the Institute for Stock Breeding, the Agricultural
College at Hohenheim, has come to the following conclusions:—
(1). In the case of older chickens, it could not be proved that the ultra-violet
rays had any effect.
(2). With younger chickens, compared with chickens kept under normal conditions, a moderate effect could be proved, which, however, leaves in doubt
the utility of the ultra-violet rays for practical purposes at present.
(3). The effect of the rays are very thorough if they are used as an aid to unfavourable housing conditions.
(4) This effect can be attained as well by subjecting the food to the rays, as by
subjecting the birds.
(5) The effect of the rays on the birds appears to rest chiefly, not on a better
assimilation, but on an increased consumption of food.
The results of our experimental investigations only confirm the findings of
Professor Walther of Hohenheim. The experiments are, however, not as yet
concluded, so that the last word has not yet been spoken on the utility of artificial
rays.

BRITISH METHODS OF POULTRY FEEDING
TOM

NEWMAN,

Secretary, Scientific Poultry Breeders' Association
RUDGWICK, SUSSEX, ENGLAND

B

RITISH methods of poultry-feeding may not differ materially from those of
other countries. We have similar problems, and discussions as to balanced
rations, protein values, and mineral requirements.
So far as the constituents of rations are concerned, it is very probable that
we make a greater use of wheat and wheat offals (bran and middlings), and also of
oats.
Middlings may be described as one of our staple foods. However much we
may disagree at to methods of feeding, there is certainly no difference of opinion as
to the value of a good sample of middlings. It is commonly used up to 40 per cent
of the mash; a typical mash which is very largely and successfully used is:—
Bran
10 per cent
Maize meal
20 per cent
Middlings
40 per cent
Sussex ground oats. . . 10 per cent
Alfalfa meal
10 per cent
Fish or meat m e a l . . . . 10 per cent
parts being by weight.
Middlings is not a standardised product, and may vary from a low grade
flour, to a fine bran; the average sample will contain 20-25 per cent fine bran.
Comparative tests of the value of middlings and oatmeal were undertaken on
the Experimental Farm of the Scientific Poultry Breeders1 Association. Two
lots of 100 Light Sussex chicks were fed on mashes consisting of 25 per cent dried
buttermilk and 75 per cent oatmeal, and 25 per cent dried buttermilk and 75 per
cent middlings. The conditions in other respects were the same. The average
weight of both lots of chicks at the end of the eleventh week was the same, 2 ^ lbs.
The average weight of the ten heaviest cockerels in the oatmeal lot was 3 pounds
9 ounces and in the lot given middlings, 3 pounds 11 ounces. The latter were
remarkable for uniform development, rapid feathering, perfect health and vitality.
Expert fatteners were agreed that they never handled a large group of birds in such
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perfect condition and with such good bone. This is the second test that has demonstrated that a good sample of wheat middlings is on the whole superior to oatmeal. Doubtless this is due to better quality protein and mineral matter.
SUSSEX GROUND OATS—This food is very largely used, more especially by
fatteners, and breeders who appreciate its value in building up a sturdy frame with
good firm flesh. The whole oat, including the husk, is ground to the consistancy
of flour. Specially cut stones are used for the purpose. Sussex is the centre of
the poultry fattening industry, and this special process of grinding the oat originated there; hence the name. For fattening it is preferred to any other cereal,
as it gives a firm delicate white flesh; there is not the tendency to put on internal
fat, which is observable with maize and barley. The percentage digestibility
is only slightly higher than when the whole oat is used, but it is more easily and
quickly digested; an important factor in egg production and fattening.
ANIMAL PROTEIN.—In the mash given above, it will be noted that only 10
per cent animal protein is used; our conclusions are that we get better development,
health and production, by using a small percentage of animal protein, with a suitable
vegetable protein, than by using a very high percentage to compensate for any
deficiency in the cereals. On this mash several flock records of over 200 eggs per
bird have been obtained. Our experience is that a high percentage of animal
protein tends to bring the bred-to-lay pullet into production at too early an age
with the result that we lose both size of body and size of egg. Further, in the flush
season, it tends to cause shelless and thin shelled eggs, and prolapsus with prolific
layers. There is also the economic side. Animal foods are by far the most expensive
ingredient in the ration.
FISH MEAL—This is more largely used than any other form of animal food,
and with the exception of milk, which is almost prohibitive in price, gives by far
the best results, both in the development of young ^stock and in egg production.
A test of fish meal with an analysis of:—
Protein.
55 -60 per cent
Lime phosphates
18 -25 per cent
Oil
4.0 per cent
as against dried blood with an analysis of:—
Protein
82.3 per cent
Ash
3.3 per cent
Fats
0.9 per cent
was wholly in favour of the fish meal, both as to development and egg production.
No great improvement resulted when a mineral mixture was added to the blood
meal.
It may be of interest to state here, that as the result of a test made on the
scientific Poultry Breeders' Association's Experimental Farm, it was found that a
sample of meat meal with 60 per cent albuminoids did not give better results than
meat and bone meal with 34 per cent albuminoids.
Reverting to fish meal, this is not a standardised product, and serious losses
occur from excess of oil and salt. A good sample should not contain more than
four per cent of oil or salt. The best fish meal is made solely from white fish.
Herring meal is often sold for poultry food, but owing to excess of oil, it has a disastrous effect on the birds, and taints the eggs.
The cost of animal protein led to an interesting experiment on the S. P. B. A.
Experimental Farm. The object was to test the minimum quantity of animal
protein which could be used in combination with a good vegetable protein. Thirty
White Leghorn pullets were used for the purpose. They were divided into three
lots of ten each, and the experiment ran for the full twelve months.
Lot A were given 12J^ per cent fish meal
Lot B were given 6 per cent fish meal and 12 per cent Soya Bean meal
Lot C were given 3 per cent fish meal and 15 per cent Soya Bean meal
A. Laid 1,629 eggs, B. 1,785, and C. 1,994.
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C. Lost one bird at a very early stage; seven of the remaining nine laid 200
or more eggs, seven were still laying at the end of the test: the pen given the highest
percentage of Soya Bean, and the lowest percentage of animal protein, were in better
condition from start to finish.
MILK—As previously mentioned, the cost of milk in any form greatly restricts
its use. The Council of the S. P. B. A., recognising this, sought a formula by which
a minimum quantity could be used, which would give satisfactory results. A
test was made with 100 Light Sussex chicks, the following formula being used:—
20 per cent... .Bran
10 per cent... .Maize meal
45 per cent. . . .Middlings
5 per cent
Dried yeast
10 per cent... .Sussex ground oats
5 per cent
Dried skimmed milk
5 per cent. .
Soya Bean meal
A mineral mixture was added to this mash. The results were eminently
satisfactory. Despite the fact that over 60 per cent of the chicks were pullets
the average weight at eleven weeks was 2J^ pounds. Ten of the cockerels, at
13 weeks, average 4 pounds 9 ounces in weight, after being trough fed for two weeks.
The result compared very favourably with another formula in which 25 per cent
milk was used. The mortality among the chicks was less than 4 per cent.
THE WINTER EGG—The S. P. B. A. has met with a large measure of success
in connection with its efforts to increase the production of eggs during the winter
months, without the aid of artificial light. Four years ago, trough feeding the
grain was tried as a means of preventing the partial moult of the early hatched,
or too precocious pullet. The troughs were filled with wheat and kibbled maize,
one hour before the birds perched, and they were encouraged to consume as much
as possible. This proved very successful in warding off the partial moult and increasing the production of winter eggs. Last winter the experiment was extended.
For the purpose 40 White Leghorn and 40 White Wyandotte pullets were used,
in pens of 20 each.
One pen of Wyandottes was continuously fed—grain in hoppers and dry mash
always accessible. This pen averaged 30.1 eggs from November 15th to January
10th inclusive.
The second pen received the same food; dry mash always before them, but a
heavy feed of grain in the litter half an hour before perching. This pen averaged
26.5 eggs from November 15th to January 10th inclusive.
The continuously-fed pen were in better condition than the other
The first pen of White Leghorns was given a wet mash; and dry grain, as much
as they would consume, in the litter. This pen averaged 27 eggs from November
15th to January 10th inclusive.
The second pen had dry mash always before them and were given cooked grain
in troughs : as much as they would consume, about one hour before perching. This
pen averaged 34.1 eggs from November 15th to January 10th inclusive.
One pullet did not lay an egg, and proved barren. The remainder were remarkable for their splendid condition, and consistent laying.
HOUSING AND NUTRITION—Experience and observation have taught us that
the nutritive value of mashes, whether intended for rearing or for egg production,
can be profoundly affected by the absence or presence of direct sunlight. We
are keenly interested in the possibilities of the intensive system of poultry-keeping,
and are investigating causes of failure.
PIGMENTATION AND FEEDING—For the highest class table poultry, the demand
is for white flesh and white shanks. This means that lower prices are realized for
excellent table birds of the yellow legged breeds. It was decided to try whether
we could eliminate the objectionable yellow pigment by feeding. For the purpose
25 Indian Game White Leghorn cockerels were used. They were kept intensively,
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and fed on the following foods—rice, white maize, ground oats, middlings and dried
milk. No green food was given, but a salt mixture was added to the mash. The
experiment ran for eight weeks: the birds remained in perfect health, and the
increase in weight was normal. The yellow pigment gradually faded, and at the
end of eight weeks it was scarcely visible except in the toes. At the end of that
period, the cockerels were placed on a normal diet, and the yellow pigment quickly
reappeared.

DISCUSSION

MESSRS. E. L. ANDREWS, A. ELLIS and J. C. HODGES took part in the discussion
on this paper, the following being the main points brought out:—
That oat rations gave a slightly higher mortality than rations of wheat middlings, about three per cent difference.
That fish meal with a high oil content (eight or nine per cent) is liable to cause
digestive troubles with both chicks and laying hens.
That with baby chicks, fish meal gives better growth and lower mortality
than is obtained in the use of meat scraps.
That the ground oats used in the experiments were whole oats ground up.

THE VITAMIN A AND VITAMIN D CONTENT OF
COD LIVER MEAL
Department of Agricultural Chemistry,
University of Wisconsin
MADISON, WISCONSIN, U.S.A.
HE object of these experiments was to test the fat-soluble vitamin potency
of cod liver meal, and for this purpose White Leghorn chicks were used, and
housed in small cages on screens in a room from which direct sunlight was
entirely excluded.
The vitamin D content of the meal was tested by feeding it in varying amounts
along with a ration that is known to produce rickets in chickens in 6 weeks, in the
absence of ultra violet light or a supplementary food containing the anti-rachitic
vitamin. This basal ration consisted of the following:—
Yellow corn. .97 parts
CaCo3. .2 parts
Salt. . . . 1 part Skim milk ad lib.
Nine groups were put on this experiment. The first group got basal ration
only, so that no vitamin D was present; the second also got the basal ration but with
D supplied by daily irradiation of the birds by a Cooper-Hewitt quartz lamp.
In group III the anti-rachitic vitamin was supplied by 2 per cent cod liver oil.
The other groups got the basal ration with varying levels (1,2,3,5,7,10 per cent)
of cod liver meal as the source of vitamin D.
At the end of 6 weeks the experiment was terminated, the tibias of the birds
were dissected out and adhering tissue carefully removed. One bone was used for
ash analysis, the other for examining the calcification by means of the silver nitrate
test. This test, in conjunction with the ash percentage, showed that the cod liver
meal contained enough vitamin D to protect the chicks against rickets even at the
level of 1 per cent.
For testing the vitamin A content, white corn was substituted in place of
yellow in the ration of the various groups, and the procedure carried out as before.
Thus the first group had neither A nor D supplied, No. 2 had abundance of D
but no A, while the group No. 3 had both A and D. The other groups had sufficient
D as was shown by Experiment I, making it possible to demonstrate the levels
of cod liver meal which provided enough A.
The birds in Group I went down very rapidly, those in Group II more slowly.
With the exception of the 10 per cent group and some birds in the 7 per cent group,
the cod liver meal lots failed to put on weight normally and showed symptoms of A
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defiency, viz.t unsteadiness and lack of control in their movements, accompanied
in the later stages by trembling of the limbs. Symptoms of respiratory trouble
were also noticed in some cases, but the ophthalmia that other workers have described as occurring in vitamin A deficiency was not observed.
The unsteadiness of movement in the birds was suggestive of polyneuritis,
so as to avoid any possibility of complicating the results by lack of vitamin B,
a third experiment was carried out using the same rations as in the second experiment, but with the addition of 5 per cent yeast. This experiment is still in progress
(May 1927) but appears to be duplicating the results previously obtained.
Post-mortems are being carried out on the birds showing the vitamin A deficiency, and in every case examined so far, marked lesions of the kidneys have
been observed. These organs are enlarged, pale, marked with a network of fine
white lines, which are due to accumulations of urates in the renal tubules. The
ureters are also distended and filled with the accumulations.
Modular lesions of the mouth and pharynx also occur in many cases, accompanied by pneumonia of one or both lungs.
SUMMARY

1. With the ration used in this experiment 1 per cent of cod liver meal was
sufficient to protect the chicks against rickets.
2. Seven to ten per cent of cod liver meal was necessary to meet the chicks'
requirements for vitamin A.
3. Vitamin A deficiency was demonstrated by unsteadiness of movement,
respiratory and lung trouble, accompanied by nodular lesions of mouth and pharynx,
but ophthalmia was not observed. Characteristic changes occur in the kidneys,
in which the ureters and renal tubules become filled with an accumulation of urates.
DISCUSSION
DR. J. S. HUGHES, DR. L. C. NORRIS, DR. C. W. CARRICK and MR. H. T.
MUSEN participated in the discussion on this paper, which brought out the following

main points:—
That the meal used in the experiment had an exceptionally high oil content.
The test was not run with a meal containing a lower oil content.
That vitamin A deficiency destroys the nervous system and produces the same
type of nerve disorders as are found in vitamin B deficiency. This applies not
only to chickens but also to hogs, rabbits and ducks.
That all the birds in the experiments were kept on wire, which probably account s
for the absence of opthalmia.
That at Purdue University, the serious trembling found in vitamin A deficiency was not observed in vitamin B deficiency. However, inability to use the
limbs, convulsions and spasms were noticed.
That inexperienced workers could easily mistake the nervous disorder caused
by vitamin A deficiency for those due to vitamin B deficiency.

THE UTILIZATION OF THE WASTE PRODUCTS
OF THE FISHING AND SILK INDUSTRIES IN
THE FEEDING OF POULTRY
DR.

ANITA VECCHI,

Zoological Laboratory, University of Bologna
BOLOGNA, ITALY

(Read by Title)
HE importance of proteins and of certain mineral substances in poultry
rations has been abundantly proved.
The former, under the form of animal proteins, in addition to promoting
the growth of young birds and favouring reproduction in the adults, are exception-
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ally important in the feeding of laying hens, for the reason that the eggs, which
may be considered as storehouses of these substances, absorb large quantities of
them from the organism. Among the mineral substances, although in a lesser
degree, lime and phosphorus have an undeniable value in the feeding of poultry.
Both of them enter into the composition of the bony tissue as carbonate and phosphate of lime, and are necessary to the chicken during its growing period, when the
bony structure requires developing and strengthening. It is well known, moreover, that lime, generally in the carbonate form, is an almost essential constituent
of the shell of the egg} and that its absence from the ration of the hen affects her
laying powers and has an influence upon the consistency of the shell.
The protein substances are usually given to poultry with their regular feed in
the form of meat meal. In Italy, the production of this substance is still very
limited, it being for the most part purchased abroad at a very high price. This
is the principal reason why its use is not more general, especially in the rural districts.
The desire to overcome these difficulties has led us to undertake a series of
experiments with a view to ascertaining whether it would be possible to replace
this meat meal by a cheaper feed of local production.
Italy is a country a great part of which is washed by the sea, and is abundantly
irrigated, possessing both salt and fresh water fisheries of some importance, especially
in the lake districts. The immense quantities of waste from the fisheries (such
as fish unfit for human food and the residual products of the cleaning of the fish)
are at present not utilized in any way, but could be used in the feeding of poultry.
Another industry that is wide-spread in Italy is the breeding of the silkworm,
and the output of cocoons is enormous. In the year 1926, according to the figures
supplied by the Office of Statistics of the Italian Silk Association, the crop of cocoons
amounted to 43,098,707 kilos, a figure which has been so far exceeded in previous
years that the annual production may be estimated at some fifty million kilos.
It is calculated that the weight of the insects in chrysalis form, represents, in the
varieties and cross breeds reared in Italy, about 80 per cent of the total weight
of the fresh cocoons.
There are therefore enormous quantities of chrysalides to be had in Italy,
which are at present used solely for fertilizing purposes.
Having come to the conclusion that from an economic viewpoint, many of
the waste products from fisheries and the chrysalides of the silkworm might be
profitably utilized for the feeding of poultry, it was necessary for me to learn the
chemical composition of these products in order to determine their food value.
A chemical analysis has been made of the following specimens:
1. CRAWFISH
{Palaemonetes varians)
2. CRABS
(Carcinus moenas)
3. CUTTLE-FISH BONES
{Sepia officinalis)
4. OYSTER SHELLS
(Ostraea edulis)
5. MUSSEL SHELLS
(Mytilus edulis)
6. SCALLOP SHELLS
(Pecten jacobaeus)
7. CHRYSALIDES OF SILKWORMS
(Bombyx mori)
Fresh water crabs are caught in all the ditches and brooks in Venetia; in the
salt water valleys at certain seasons of the year the crawfish are considered as
waste matter; and the shells of mollusks are found in abundance of Chioggia.
All the material under examination was dried and ground, the chrysalides not
being cleaned.
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The chemical analysis, which was made at the Laboratory of Agricultural
Chemistry of the Royal Agricultural Institute of Bologna, gave the results shown
in the following Table:
Total of Phosph- Carbon- CarbonDiges- Total of Phosph- ate of ate of ate of
tible
Lime oric An- Lime
Lime
Lime
Protein
hydrides
(2)
(3)
(1)

Nitrogen

Raw
protein

8.56
9.11
4.11

54.07
56.96
25.72

43.57
53.53
19.75

1. 87
6.08
16.24

0.64
2.42
3.35

1.27
4.82
6.67

4.60
15.20
40.60

3.35
10 10
33 55

1.06
0.37
0.28
0.47

6.65
2.36
1.95
2.97

3.84
1.51
0.77
1.38

30.25
30.50
30.24
30.73

0.042
0.058
0.046
0.094

0.083
0.115
0 .091
0.187

75.030
76.25
75.30
78.80

75 62
74.25
75.60
76.82

WHOLE ANIMALS

Chrysalides
Crawfish
Crabs
SHELLS

Cuttle fish
Ovsters
. .
Mussels
Scallops

(1) Phosphate of lime calculated on the basis of the phosphoric anhydrides found.

Carbonate of lime calculated on the basis of the production of carbonic

(2) anhydride.

Carbonate of lime calculated on the difference of the total amount of lime
and phosphate of lime.
The chemical analysis confirms the results expected, namely:
1—That crawfish and chrysalides constitute a food rich in protein substances
while containing, especially the former, a considerable quantity of carbonate and
phosphate of lime.
2—That the bones of the cuttle fish and the shells of oysters, mussels and scallops, which contain a very small quantity of digestible protein in comparison with
the large quantity of mineral salts and of carbonate and phosphate of lime, are
to be considered as contributing only the latter substances to the ration of young
chickens and of laying hens.
3—That crabs possess a value between that of the two above mentioned
groups, as they contain almost half as much protein as crawfish and about treble
the quantity of carbonate of lime.
In proper amounts, and with the addition of protein elements, they could
therefore be used to advantage in the feeding of poultry.
With regard to the bones of the cuttle fish and the shells of oysters, mussels
and scallops, all of which are rich in mineral salts, (although the first contain a
certain quantity of protein) as their chemical composition is similar, and their
cost about equal, they may be regarded as being of more or less equal value, the
choice falling upon the ones which are most easily obtainable.
Decidedly worthy of note is the possibility of utilizing the shells of scallops
(Pecten jacobaeus), which are caught in large quantities at Chioggia, where the
fish is removed from the shell and the latter placed in certain definite places on the
beach, where they have accumulated in large quantities.
In comparison with the chrysalides, the crawfish are richer in protein substances and contain a greater quantity of carbonate and phosphate of lime, and
are, therefore, to be preferred to the former. As they are not caught in any great
quantities, however, they are high-priced (from L. 2.50 to L. 5.00 per kilo), whereas,
as I have said, we have an abundance of chrysalides at our disposal, which cost
but L. 150 per quintal at the outside. Therefore, although from the point of view
of their chemical composition the crawfish are to be preferred to the chrysalides,
the difference in the value of these two feeds does not compensate for the great
difference in the price.
It is generally believed that the flesh and eggs of chickens fed on chrysalides
acquire a disagreeable flavour. Experiments carried on in this connection by
Prof. A. Ghigi, and published as long ago as 1919, ("Observations regarding poultry
(3)
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feeding and egg production."—Royal Academy of Science of the Institute of Bologna) have demonstrated incontrovertibly that the chrysalis, however abundantly it may be given as one of the elements in a mixed poultry ration, "has no deleterious effect whatever either upon the flesh or upon the eggs."
The disagreeable odour of the chrysalis appears in the flesh of fowls which
are fed exclusively in this way and kept shut in. However, feeding on maize
for a period varying from one to two weeks is sufficient to dispel any unpleasant
odour from the meat.
We therefore recommend the chrysalis as a protein food readily obtainable
at a low cost, and an excellent substitute in Italy for the meat meals used in poultry
feeding.

THE ECONOMIC FATTENING of RHODE ISLAND
RED COCKERELS
PROFESSOR RENZO GIULIANI AND DR. CORRADO RUIZ,

Royal Agricultural and

Forestry Institute
FLORENCE, ITALY

(Read by Title)
ANY and varied are the factors that can affect the cost of production of
fat chickens, the principal ones being the breed used, the age of the
birds, the selection of the foods and the method of feeding and fattening,
etc. I do not propose to dilate here on the breed, or on the most suitable methods
of feeding, but will speak of the "age" factor. In order to obtain the most rapid
and economical production of meat, it is necessary to use young birds, well-grown
and possessed of large digestive powers. It is young birds, during the period of
their maximum growth, which show the greatest gain for the food consumed,
producing one kilogram of flesh with the minimum quantity of food. In order
to show the importance of this fact, I will produce some data from the Zootechnical
Institute of Portici with respect to the relation existing between the increase of
the live weight and the consumption of foods by chickens of the Malines Coucou
breed. For each kilogram increase in the live weight there were required approximately 23^ kilograms of feed for chickens under two months; 3 kilograms of feed
for chickens of 2-3 months; 3.9 kilograms for chickens of 3-4 months; 4.17 for
chickens of 4-5 months; 4.80 for chickens of 5-6 months; 6.60 for chickens of 6-7
months. It is obvious that the earlier and the more forced the fattening of the
chickens, the smaller will be the consumption of feed for every kilogram increase
in weight, and it should not be forgotten that the risk in early fattening is less that
in fattening at a later date. Leaving out those cases where the principal object
of breeding is the production of meat, it generally happens, owing to the law of
equilibrium between the sexes, that after hatching, the poultry-breeder has on his
hands a considerable number of male birds of which only a small number can be
raised and sold for breeding purposes, the rest having to be marketed for their flesh.
But what is the most suitable age for marketing them ? There are two ways.
The cockerels can be fattened before their sexual instincts have manifested themselves, or they can be castrated and sold as capons sooner or later. The lastnamed method, although technically rational, is, from an economic point of view,
the less profitable when feed is expensive as it is at present. In fact, given such
conditions, the price obtained is now always greater than the cost of production
of the kilogram live weight. It is advisable, instead, to prepare the cockerels for
the market as quickly as possible, and to sell them as soon as they have obtained
the minimum weight required by the demand. This method can be recommended
especially for general purpose breeds which grow quickly but whose sexual development is more or less slow.
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It was our object to determine, for the Rhode Island Reds, the most profitable
time to sell the cockerels.
With this object in view, we selected a pen of Rhode Island Red cockerels,
all of the same hatch, 50 days old. They were of normal growth, and weighed, on
an average, 289 grams. They were put in a suitable pen with coops and were regularly examined with regard to the quantity and quality of the food consumed, and as
to their weight. Care was taken to provide them with a balanced ration which
was increased in proportion to the increase in size and the appetite of the birds.
The ration was composed as follows:—In the morning, a mixture of ground wheat
screenings, Indian corn meal, tomato loaf, ground clover and lucerne hay, in equal
parts; at noon,chopped freshly mown grass (very small); in the evening, wheatscreenings and crushed Indian corn.
When the cockerels were approximately 100 days old it was found necessary
to stop the feeding with fresh grass, which was certainly not beneficial to the growth
of the birds. The nutritive components of the ration, however, provided the protein
indispensable to the formation of the tissue during a period of intense growth.
The experiment lasted 85 days so that the cockerels were kept under observation
till they were 135 days old. They were weighed at the start when they were 50
days old, and subsequently every fifteen days. For the sake of brevity we give
hereunder the data obtained every 15 days only.
INCREASE IN WEIGHT OF THE CHICKENS
Age
50 days
60 days
75 days
90 days
105 days
120 days
135 days
Per cent increase
in 85 days

No. 13 No. 31 No. 33 No. 32 No. 50 No. 42 No. 48 No. 84 No. 77 No. 34 Aver,
gr.
gr.
gr.
gr.
gr.
gr.
gr.
gr.
grgr.
gr.
210
345
510
690
830
1050
1110

345
535
755
955
1185
1450
1510

270
390
570
650
860
1045
1140

320
470
665
910
1145
1325
1410

280
410
635
830
1080
1255
1320

305
430
620
800
1030
1230
1250

280
440
610
790
1010
1120
1162

300
420
635
860
1100
1365
1470

325
535
810
1105
1250
1460
1530

260 289.5
380 435.5
585 639.5
805 879.5
1020 1051.0
1230 1253.0
1300 1320.2

528.5 437.2 422.2 440.6 471.4 409.8 415.0 490.0 470.7 500.0 456

The above figures have great interest. They demonstrate the great precocity
of the breed, owing to which chickens can be made to weigh, on an average, about
1 kilogram at the age of 3J/£ months, a weight which is certainly more in demand
that that of the other adult birds which weigh more than 3 kilograms. They also
show that the chickens which weighed most at the start have gained the most
and vice versa, which confirms the fact generally known, that precocity is an individual as well as a breed characteristic.
We will now consider the feed consumed, both in an absolute sense, and in
proportion to the increase in live weight of one kilogram.
FEED CONSUMED BY THE 10 CHICKENS IN THE INDIVIDUAL EXPERIMENTAL PERIODS

Period corresponding to
the age of
50 to 60 days
60 to 75 days
75 to 90 days
90 to 105 days
105 to 120 days
120 to 135 davs
Total in 85 days

Meal
mixture (1)
kilogr.
3,750
6,500
7,125
7,500
8,500
9,500
42,875

Wheat
screenings
kilogr.
1,870
3,250
3,562
3,750
4,250
4,750
21,432

Indian
corn
kilogr.
1,870
3,250
3,562
3,750
4,250
4,750
21,432

Grass
kilogr.
10
15
15
10
50

(1) The mixture was, as already mentioned, composed of equal parts of ^heat screenings
(ground), Indian cornmeal, tomato loaf, ground clover and lucerne hay.
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In order to bring out better the relation between the kilogram of live weight
and the quantity of feed required to produce the same at the different ages, we have
reduced the feeds to their equivalent in starch (unit of starch) according to Keller's
method, and have determined the number of nutritive units required in the successive periods of 10 days, for an increase of each kilogram in weight. Hereunder
we present the results obtained.
NUMBER OF NUTRITIVE UNITS (UNITS OF STARCH) REQUIRED FOR AN INCREASE
IN LIVE WEIGHT OF 1 KILOGRAM

Nutritive units
per 1 kilogram
live weight
50 to 60 days
4.78
60 to 70 days
5.09
70 to 90 days
5.28
90 to 100 days
5.29
100 to 110 days
5.65
110 to 120 days
5.68
120 to 130 days
6.24
130 to 135 days
6.58
The experiment, for reasons over which we had no control, was stopped when
the chickens were 4 ^ months old, but there is no doubt that had the experiment
been continued, it would have been shown with still more clearness that the number
of nutritive units required per kilogram of live weight increases as the birds grow
older.
However, when we examine the date obtained, we find that the most favourable age, economically, to dispose of the chickens under experiment, was about
V/2 months. In fact, each chicken at this age weighed on an average 1.051 kilograms, a weight in great demand and for which a better price is paid than for heavier
birds. Deducting from this weight the initial weight of 0.289 kilograms, we find
that each chicken gained on an average 0.762 kilograms, having consumed 4,974
kilograms of feed and 5 kilograms of fresh grass. By calculating the cost of these
feeds at market-price, we find that the 762 grams increase in weight was obtained
at a cost of 5.80 lires for feed, which is equal to a cost of 7.60 lires per kilogram
live weight. On the other hand, at the close of the experiment, that is in 4J^ months,
the chickens gained on an average 1.030 kilograms, but they consumed 8.575
kilograms of feed and 5 kilograms of grass costing 9.70 lires, which is equivalent
Period

to a cost for feed of 9.40 lires per kilogram of increase in live weight.

Hence it is obvious, that from an economic standpoint, it is advisable to sell
the birds when they are three and a half months old.
PRACTICAL DEDUCTIONS

1—Our observations have confirmed the fact that the quantity of feed required
to produce one kilogram of increase in live weight is smallest during the first three
months, and increases progressively during the months following.
2—If all the feed has to be bought, it is not advisable at present prices to
keep cockerels beyond a certain age; they should either be sold or caponised.
3—On the other hand, it is advisable that cockerels be sold at an age at which,
whilst having a marketable weight, they produce a kilogram of live weight at the
lowest cost.
4—With regard to Rhode Island Reds, the most favourable time for selling
is at the age of 3% months. At this age, these cockerels weigh on an average over
1 kilogram, and the cost of production of the kilogram of flesh is not excessive even
when all the feed has to be bought.
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It was our object to determine, for the Rhode Island Reds, the most profitable
time to sell the cockerels.
With this object in view, we selected a pen of Rhode Island Red cockerels,
all of the same hatch, 50 days old. They were of normal growth, and weighed, on
an average, 289 grams. They were put in a suitable pen with coops and were regularly examined with regard to the quantity and quality of the food consumed, and as
to their weight. Care was taken to provide them with a balanced ration which
was increased in proportion to the increase in size and the appetite of the birds.
The ration was composed as follows:—In the morning, a mixture of ground wheat
screenings, Indian corn meal, tomato loaf, ground clover and lucerne hay, in equal
parts; at noon,chopped freshly mown grass (very small); in the evening, wheatscreenings and crushed Indian corn.
When the cockerels were approximately 100 days old it was found necessary
to stop the feeding with fresh grass, which was certainly not beneficial to the growth
of the birds. The nutritive components of the ration, however, provided the protein
indispensable to the formation of the tissue during a period of intense growth.
The experiment lasted 85 days so that the cockerels were kept under observation
till they were 135 days old. They were weighed at the start when they were 50
days old, and subsequently every fifteen days. For the sake of brevity we give
hereunder the data obtained every 15 days only.
INCREASE IN WEIGHT OF THE CHICKENS
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50 days
60 days
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90 days
105 days
120 days
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Per cent increase
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1230 1253.0
1300 1320.2

528.5 437.2 422.2 440.6 471.4 409.8 415.0 490.0 470.7 500.0 456

The above figures have great interest. They demonstrate the great precocity
of the breed, owing to which chickens can be made to weigh, on an average, about
1 kilogram at the age of 3% months, a weight which is certainly more in demand
that that of the other adult birds which weigh more than 3 kilograms. They also
show that the chickens which weighed most at the start have gained the most
and vice versa, which confirms the fact generally known, that precocity is an individual as well as a breed characteristic.
We will now consider the feed consumed, both in an absolute sense, and in
proportion to the increase in live weight of one kilogram.
FEED CONSUMED BY THE 10 CHICKENS IN THE INDIVIDUAL EXPERIMENTAL PERIODS

Period corresponding to
the age of
50 to 60 days
60 to 75 days
75 to 90 days
90 to 105 days
105 to 120 days
120 to 135 davs
Total in 85 days

Meal
mixture (1)
kilogr.
3,750
6,500
7,125
7,500
8,500
9,500
42,875

Wheat
screenings
kilogr.
1,870
3,250
3,562
3,750
4,250
4,750
21,432

Indian
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1,870
3,250
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(1) The mixture was, as already mentioned, composed of equal parts of wheat screenings
(ground), Indian cornmeal, tomato loaf, ground clover and lucerne hay.
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THE INFLUENCE OF CAPONISING UPON THE
METABOLISM OF COCKS
D R . J. G. SZUMAN, Agronomic Engineer, Assistant Professor and Chief of the
Experimental Section at the Zootechnical Institute of the University of Pozna
POLAND

{Read by Title)

I

T is well known that castration causes modifications of metabolism in different
animals.
These modifications are particularly marked in birds. In 1921, C. Heymans,
experimenting with capons, proved that the food requirements were reduced on an
average 20 per cent to 30 per cent, and the respiratory exchanges by 15 per cent.
The same author established the fact that the cock's resistance to inanition is inferior
to that of the capon.
In order to get further information on this subject, we undertook a series of
experiments.
We found that when at liberty, capons ingest less food than cocks, for the
quantity of excrements from capons was always inferior to that from cocks. Taking
the weight of the birds in kilogrammes as a basis of comparison, we discovered that
in the case of Leghorn and "Ardennaise" capons the daily excrements were 21.8 grs.,
as compared with 37.6 grs. for cocks of the same breeds.
The excrements were gathered by means of small containers suspended under
the anus of the birds.
A record of the quantity of food ingested by Golden Leghorn cocks and capons
gave us comparable figures. The average daily amount of food (maize and oats),
in proportion to the weight of the birds in kilogrammes, was 36 grs. for the cocks and
16 grs. for the capons.
We were able to demonstrate that this enormous difference between the food
requirements of cocks and capons is due to the hormonical action of the testicules
and not the elaboration of the gametes, for in the case of capons in which testicule
nodules had been grafted, a record of the quantity of food ingested furnished figures
corresponding in every way to those for normal cocks.
With reference to the minimum protein requirements in a maintenance ration
for cocks and capons, we discovered that if potatoes having a protein content of only
0.27 per cent, are substituted, a little at a time but in increasing quantities, for grains
having a relatively high protein content, the amount of protein in the excrements
remains practically equal to that of the ration, and the birds do not lose weight,
even when they ingest potatoes exclusively. Therefore, the minimum protein
requirements should be less than the small proportion contained in potatoes.
Our experiments were conducted with adult birds. Nevertheless, Caridroit
proved that during the growing period, the food requirements of capons, as compared
with those of birds which had not been castrated, were reduced very soon after
castration.
Consequently, based on the weight of the birds, much less food is required to
increase the weight of castrated cockerels than for those which have not been
castrated.
In our opinion, all these observations have an important practical value.
Briefly, we may say that the complete castration of cocks reduced their food
requirements by 50 per cent. The minimum protein requirements of normal cocks
and capons respectively, would appear to be about the same. In all events, in the
case of both, it is less than the proportion contained in potatoes.
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THE INFLUENCE OF CASTRATION UPON
NUTRITION
A. PEZARD, Joint Director of the General Biological Laboratory
77 BIS, RUE MICHEL-ANGE, PARIS, FRANCE

(Read by Title)
EING concerned by the costs involved in rearing poultry under normal
conditions, research work was undertaken in our laboratories with reference
to the comparative food requirements and respiration of cocks and capons.
Most interesting and converging results were obtained by many of our collaborators.
(1) The maintenance ration necessary for cocks exceeds that for capons by
40 per cent to 60 per cent (Szuman).
(2) The total excretion of cocks, measured daily by the weight of the excrements, exceeds that of capons by the same percentage (Szuman).
(3) The daily carbonic gas excretion of cocks exceeds that of capons by 30 per
cent to 50 per cent (C. Heymans, Aude). While in the case of adult cocks this
equals 18cc per kilog. of weight per minute, it is reduced to 12cc in the case of capons.
This difference is due to the intervention of several factors:
(a) The more extensive surface of the cephalic appendages of the cock,
especially comb and wattles, which being very developed, result in an intense radiation. The necessities of thermic equilibrium entail more intense organic combustion.
(b) The greater activity of cocks, their fierce and bellicose nature being in
striking contrast to the indolence of capons.
(c) The formation of seminal liquid in cocks, though this should not have
much effect, for in cocks of which the amount of testicle material has been reduced
to 1 gr. (instead of 20 grs.) by incomplete castration, the exhalation of carbonic gas
remains at 18cc.
Whatever may be the relative importance of these three factors, they all three
depend upon the testicule, and after all, this gland would appear to be the primary
medium for the effect upon metabolism.
This being known, it was next necessary to find out whether any relationship
exists between the reduction in metabolism and the age of the bird: in other words,
whether the castration of every young cockerel is liable to produce the same diminution in the excretions. This is an important investigation, the results of which
eventually decide the age at which birds should be caponised. To undertake it
properly, it was necessary to operate on young birds as well as on adult or nearly
adult ones.
Our collaborator, Mr. D. Aude, undertook this experiment, from which he
obtained the following results:
(a) In the case of young cockerels (1 to 2 months of age), castration does not
influence the respiratory excretions.
(b) On the contrary, in the case of adult birds, castration has an immediate
influence, and the reduced metabolism commences a few hours after the operation.
(c) There is a critical age, dating from which the effects of the operation make
themselves felt. This corresponds to a weight of 600 grs. to 800 grs. and synchronises with the growth of the testicles, which precedes the appearance of sexual
characteristics.
APPLICATION. The reduction in organic combustion and the diminution of
the ration, make it cheaper to rear capons than cockerels. It is unnecessary to
caponise too soon; the age of from 2 to 3 months is early enough. In addition, the
operation should be performed effectually and no traces of the gland must be left,
otherwise there will be a renewed growth of testicule which will have the effect
of nullifying the results.
In this way, these rules born of empiricism, the usefulness of which would seem
to be beyond question have been scientifically established.
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Disease
NEW DEVELOPMENTS OF THE CONTROL OF
POULTRY DISEASE IN THE UNITED
STATES OF AMERICA
DR.

J. R. BEACH, Division of Veterinary Science, University of California
BERKELEY, CAL.,

U.S.A.

{Read by Title)
GENERAL CONSIDERATIONS

T

HE past few years have been marked by increased interest in the study
of diseases of poultry on the part of the Bureau of Animal Industry or
live stock sanitary officials of the United States and state departments of
agriculture, the state agricultural experiment stations, endowed universities and
research institutions, and the veterinary profession in general.
The value of the poultry industry to the nation and the need of protecting
it from the ravages of disease were impressed upon live stock sanitary officials by
the occurrence in this country in 1924 of European fowl pest. This resulted in the
issuance by the federal and state departments of agriculture of the first official
regulations for the control and eradication of a disease of poultry.
NEW DISEASES

During 1923 and 1924, two diseases of poultry, fowl pest and infectious bronchitis, that were hitherto unknown in the United States, made their appearance.
Fowl Pest—This disease made its first appearance in the United States in
November 1924. When the identity of the disease was definitely established,
suitable control measures were inaugurated by the federal, state and municipal
live stock sanitary authorities. So thoroughly and efficiently were these measures
carried out that, by June, 1925, the disease was entirely eradicated from the United
States.
The amount of the losses directly attributable to fowl pest which the poultry
industry suffered during the short time the disease existed is estimated to be at
least one million dollars.
This stamping out of such a serious disease within eight months is a striking
example of the important role which live stock sanitary officials and sanitary
measures can play in the control of diseases of poultry.
A complete account of the epidemic of fowl pest in the United States and of
the way in which the disease was eradicated can be obtained from the reports of
Krohn (1), Krumweide, Gerber and Provost (2), Julien (3), Stubbs (4, 5), Bough ton
and Tunnicliff (6), Beaudette (7), Johnson (8), Brunette (9, 10), Moore (11), and
Mohler (12).
Infectious Bronchitis—This disease has been variously designated as infectious
bronchitis,
infectious tracheitis, tracheo-laryngitis, chicken "flu" and Canadian
1
"fl '
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In so far as the writer's knowledge extends, this disease has not been reported
as occurring elsewhere than in the United States and Canada. The length of time
poultry in the United States have suffered from this disease is not definitely known.
The first authentic report of its occurrence in the United States, however, is that of
May and Tittsler (12) regarding an outbreak of tracheo-laryngitis in a Rhode Island
flock in November, 1923.
Infectious bronchitis has occurred to a greater extent among fowls in fattening
stations and in poultry cars during shipment to market than among poultry on
farms. It has now, however, become a prevalent and serious cause of death on
poultry farms in many sections of the country.
The symptoms and pathological changes in the organs produced by the disease
have been described by Hinshaw (13), May and Tittsler (14), Eriksen (15), Beach
(16), and others.
The cause of the disease is still underminded. It has been definitely proved
that the disease can be transmitted from diseased to healthy fowls and, therefore,
that the disease is infectious. No cultivable organism nor filterable virus has been
isolated from affected fowls, however, with which the disease could be reproduced
in healthy fowls.
BACILLARY WHITE DIARRHOEA

No phase of poultry disease control has received more attention in recent years
than the testing of breeding flocks by the agglutination test for the detection of
carriers of Bacterium pullorum. With the increase in its use, there have developed
nearly as many versions of the test as there are laboratories conducting it. Nearly
all persons who have had experience in conducting the agglutination test are agreed
that it has merit and that its practical value would be enhanced if a uniform method
were used in all laboratories. This phase of the subject was given especial consideration by the Committee on Poultry Diseases of the United States Live Stock
Sanitary Association during 1926. Tentative recommendations for a standard
method of conducting the test were presented at the annual meeting of the Association in 1926 (17).
Huddleson and Carlson (18), in 1926, reported a rapid method for performing
the agglutination test for the diagnosis of infectious abortion in cattle. Small
quantities of antigen and serum are mixed together on a glass plate, by means of
which readings may be made in a few minutes after the antigen and serum are
mixed.
Runnells, Coon, Farley and Thorp (19) reported, in 1927, that in the diagnosis
of Bacterium pullorum infection in hens, this method was just as accurate as agglutination tests performed in the usual manner and that, in many respects, it was
more satisfactory. Unpublished investigations of the writer and his associates
confirm these findings regarding the adaptability of the rapid-method agglutination
test to the diagnosis of Bacterium pullorum infection in fowls.
.^_
Investigation is being made at several laboratories of the value of an intradermal
test for the diagnosis of Bacterium pullorum infection in fowls. The possibility
of employing such means for detecting this infection was first suggested by Ward
and Gallagher (20) in 1917. Beach (21) and Scherago and Benson (22) reported
in 1919 that the results of intradermal tests made according to the method proposed
by Ward and Gallagher were unreliable. Quite recently (1927), Graham and
Tunnicliff (23) reported the results of preliminary experiments with the intradermal
test which indicate that a satisfactory diagnostic agent for intradermal use in the
diagnosis of bacillary white diarrhoea infection in fowls will probably be developed
in the near future. The advantages of such a test over the agglutination test
need no comment.
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BACTERIUM SANGUINARIUM INFECTION

This organism has assumed new importance as a poultry pathogen by being
identified as a cause of acute infection in chicks and chronic infection of ovaries of
hens as well as the cause of the commonly-occurring disease of adults commonly
known as fowl typhoid. The isolation of this organism from dead chicks is now
a common experience in many laboratories. Beach (24), in 1925, briefly reported
studies which he believed indicated that the organism existed as a chronic infection
of the ovaries of hens and that it might be transmitted to chicks in the same manner
as Bacterium pullorum. Similar observations were reported by Beaudette (25)
during the same year. In 1927, Beach and Davis (26) reported more extensive
studies which demonstrated that Bacterium Sanguinarium may produce an acute
infection of chicks and a chronic infection of the ovaries of hens which cannot
be differentiated from disease of chicks and ovarian infection of hens caused by
Bacterium pullorum except by the difference in the cultural characteristics of the
organisms isolated from infected birds. They believed that their studies furnished
sufficient evidence to warrant the conclusions that the cycle of transmission of
Bacterium sanguinarium from adult to offspring was the same as that of Bacterium
pullorum. These investigators also demonstrated that hens with ovarian infection
with Bacterium sanguinarium could be detected by a serum-agglutination test
with either Bacterium sanguinarium or Bacterium pullorum antigen. The crossagglutination of the two organisms is said to make it possible to detect carriers of
either of the two organisms by tests employing Bacterium pullorum antigen and
was, therefore, considered as enhancing, rather than detracting from, the value of
the agglutination test in the detection of adult hens that harbor infection that may
be transmitted through the medium of egg to offspring.
Studies designed to determine if the survivors of an outbreak of the infection
in a flock of chicks became carriers of the organism failed to show that such was the
case.
AVIAN TUBERCULOSIS

This disease has become of great economic importance not only as a cause of
extensive losses among chickens, but as a cause of tuberculosis infection in swine.
The importance of this phase of the infection has been forcibly brought out in several
ways, but particularly by the investigations of Van Es and Martin (27). This
knowledge has shown that the success of the nationwide campaign for the eradication of tuberculosis in cattle and swine is, to some extent, dependent upon the
eradication of the disease in poultry. The tuberculosis eradication organization
of the United States Bureau of Animal Industry is proceeding with fundamental
survey work and educational work among poultry owners in the heavily infected
states. Definite plans of avian tuberculosis eradication are already under way
in Pennsylvania (28) and Illinois (29), and in several other states the problem is
being given careful consideration. The plans of eradication include the use of the
intradermal test and thorough sanitary measures.
CHICKEN-POX AND ROUP

The control of these commonly occurring diseases by vaccination continues to
receive attention by investigators in various parts of the country. Published
reports of results of experimental work with existing methods or with new methods
of vaccination or new types of vaccines, however, are not numerous.
Stiles (30) and Bunyea (31) have reported the results of experiments with
a bacterin prepared from avian strains of Staphylococcus aureus. The type of
disease involved in the experiments was defined by Stiles as "an acute infectious and
contagious disease largely involving the head, eyes and respiratory tract of domestic
fowls and turkeys. This definition includes diphtheritic roup, catarrh, canker,
colds and such disorders." They conclude that such bacterins are useful in the
prevention and control of outbreaks of roup and also have some curative value.

258

WORLD'S

POULTRY

CONGRESS

Beach (32) has recently reported the results of extensive experiments in the
immunization of fowls against chicken-pox by the subcutaneous injection of a
vaccine containing highly virulent chicken-pox virus. This vaccine is said to be
capable of producing in fowls, within twenty-eight days after administration,
either complete immunity or a high degree of resistance to artificial infection with
chicken-pox virus. The immunity has been found to last as long as 275 days, but
the data are considered insufficient to permit conclusions regarding the percentage
of fowls that will remain immune for such a long period following vaccination.
The concluding statement of the report reads as follows: *'While the data obtained
in these experiments are not sufficient to definitely prove that young fowls that are
vaccinated during the summer and fall will be protected against chicken-pox infection during the following winter and spring, they, nevertheless, suggest that such
may be the case."
NUTRITIONAL DISEASES

The outstanding contribution to the knowledge concerning this class of poultry
diseases has been furnished by Hughes (33) and by Hart, Steenbock and Lepkovsky
(34). Experiments undertaken simultaneously by these investigators have shown
that leg weakness of chicks is due to a deficiency of vitamin D in the food or lack
of sufficient exposure to direct sunlight, and that the disease could be prevented
either by giving cod liver oil with the food or by exposure to an abundance of sunlight or irradiation with electrically produced ultra-violet light, provided sufficient
calcium, phosphorous and other minerals are provided in the diet. These experiments have solved for the poultry-men the problem of controlling leg weakness.
INTESTINAL WORMS

Important advances in the control of intestinal worms of poultry have resulted
from the development of efficient methods for expelling these parasites by individual
treatment of the fowls. The individual treatment of fowls has been shown to be
practicable and far more effective than the administration of drugs by mixing them
with the food, and is fast supplanting the latter method of treatment.
Carbontetrachloride has been recommended against ascaridis of poultry by
Hall and Shillinger (35) and Graybill and Beach (36). This drug is administered
either in capsules or into the crop by means of a rubber tube or a glass pipette.
Kamala has been found highly effective in the removal of poultry tapeworms
by Hall and Shillinger (37). The powdered drug is used. It may be given in
capsules or pill form. The recommended dose is 1 gram per bird. Kamala pills
or capsules for poultry use are now offered for sale throughout the country and are
being extensively used by poultry men.
COCCIDIOSIS

Extensive experiments on the value of milk feeding in changing the hydrogen ion concentration of the contents of the ceca of chickens and its bearing on the
effect of milk feeding on artificial infection with Eimeria avium have been conducted
by Beach and Davis (38, 39).
The range of hydrogen ion concentration of the cecal contents of fowls fed the
usual grain ration was found to be from 6.0 to 7.4. The hydrogen ion concentration
was increased to a range of from 4.4 to 5.6 by feeding sufficient amounts of whole
sweet milk, milk cultures of B. acidophilus, milk cultures of B. acidophilus plus
lactose, lactose alone, or dry skim milk. The change in the hydrogen ion concentration appears to be due entirely to the lactose in the milk products.
Feeding chickens mash mixtures containing sufficient lactose or dry skim milk
to cause a constant increase in the hydrogen ion concentration of the cecal contents
gave them a considerable degree of protection against artificial infection with
sporulated oocysts of Eimeria avium.
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As a result of this work, these investigators have concluded that feeding chicks
a mash containing forty per cent of dry skim milk would be a valuable practice
for the control of outbreaks of coccidiosis on poultry farms.
In conclusion, the writer desires to point out that the magnitude of the sujbect
of this paper is such that it cannot be adequately covered within the time and space
allowed. Consequently many important results of investigation of diseases of
poultry in the United States have necessarily been omitted.
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COMBATING POULTRY DISEASES BY THE
STATE SERUM INSTITUTE. DATA FROM
SIX THOUSAND AUTOPSIES
DR.

B. J. C. TE HENNEPE, Bacteriologist at the State Serum Institute
ROTTERDAM, HOLLAND

I

N the Netherlands, every poultry keeper is allowed to send dead birds to the
Serum Institute for free examination and advice. By this system we always
know directly of the outbreak of a serious disease and can immediately take
our measures. The following tables give a survey of the different diseases and of
the different kinds of birds.
The figures are as follows:
1925
1926
Adult fowls
Young chicks
Ducks
Other birds
Total
Total in two years

:

1,694
690
138
209

2,249
1,043
166
201

2,731

3,659
2,731
6,390

The tables cannot give an exact outline of all diseases which prevailed but
only a relative comparison of different diseases and breeds, and of the different
periods of the year.
Not every farmer sends in his dead birds, and amonsgt the poultry-keepers,
the better informed who read poultry journals send most of the birds for postmortem examination.
The diseases are classified according to the principal
causes of death or post-mortem symptoms. Often different symptoms are found
together, for instance tuberculosis and hemorrhage of the liver, spleen, etc., inflamation of ovary, oviduct and peritonitis.
When we divide the diseases into different groups, we see that infectious
diseases have a high mortality-figure per hundred birds: 1925, 22 per cent and 1926,
21 per cent. (See table 4).
Diseases of the reproductive organs are also very high, being 24 per cent in
each of the two years 1925 and 1926.
Diseases of the digestive tract were less in 1926 than in 1925.
From these figures we see, what most of the poultry keepers knew already,
by practical experience, that infectious diseases and diseases of the reproductive
organs are the weak points in our poultry keeping.
When we add leucaemia to the infectious diseases, and liver diseases to those
of the digestive tract, we see still better the main points to be emphasised in the
combat against poultry diseases.
Amongst the infectious diseases, diphtheria has the highest figures but tuberculosis is also high. We see that in the Netherlands Klein's Disease prevails more
than cholera.
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We had some cases of pest, caused by fowls imported from Italy, but at the
end of 1926 the Government took measures to prevent this dangerous infection.
Amongst the diseases of the digestive tract, enteritis is the most common. In
dead poultry we often find swollen spleen or swollen kidneys without detecting any
other symptoms. Bacterioligical examination in these cases is also negative.
From Table 1 we see that paralysis increased rapidly during 1926, but it was
impossible to ascertain the reason.
In 1926, I started investigations to study the following point: Is there a
reason to talk about degeneration, or do we find that breeds which are especially
bred for egg production for a long time suffer more from diseases than other breeds,
cross-breds or mongrels ?
For the year 1926 I began with White Leghorns, as this breed has the greatest
importance for Holland and has been bred for many years.
From Table 5 we see that 1,014 White Leghorns were sent in out of a total
number of 2,249 fowls, that is 45 per cent.
We see also that the figures for infectious diseases, leucaemia, diseases of the
digestive tract, gout, swollen kidneys, etc. are also about 45 per cent.
Diseases of the respiratory organs are much lower (21 per cent), those of the
reproductive organs much higher (60 per cent).
We cannot draw conclusions from figures for only one year, but these figures
give some idea as to the weakest organs of the White Leghorns.
Table 6 gives a survey of the different diseases of the White Leghorns.
Table 7 gives the figures of the different breeds sent in during 1925 and 1926.
We see that the White Leghorns represent by far the highest number, being followed
by Barnevelders with 289, Brown Leghorns with 159 and Rhode Island Reds with
118.
By the aid of my figures I tried also to study a disease which occurs in about
7 per cent of all fatal cases, leucaemia.
In 1925 we had 1,694 fowls and 123 cases = 7 per cent.
In 1926 we had 2,249 fowls and 158 cases = 7 per cent.
Consequently we see that leucaemia did not increase last year.
White Leghorns represent 45 per cent of all birds, and 68 cases of leucaemia
out of a total of 158 cases occurred among this breed, or about 45 per cent. (See
Table 8). We see, therefore, that White Leghorns do not suffer from leucaemia
more than other breeds.
In 1926, 289 Barnevelders were received out of a total of 2,249 birds (See Table
7), and among them there were 32 cases of leucaemia out of 158 cases = 20 per cent.
(See Table 8). In 1925, the figures were: 215 Barnevelders out of 1,694 birds = 13
per cent, with 20 cases of leucaemia among 123 cases = 17 per cent.
I also tried to find out the period of the year during which leucaemia occurs
more commonly. In this connection, during 1924, 1925 and 1926 I found that this
disease prevails most during the beginning of the year and that in July only few
cases occur.
Amongst young chicks, pneumonia, coccidiosis, Klein's disease and enteritis
are the most serious diseases (Table 2).
Amongst ducks, the diseases of the reproductive organs, pneumonia and
enteritis were high during 1926. In Holland most of the ducks are kept for egg
production and consequently the prevailing diseases are those of the reproductive
organs.

TABLE 1
DISEASES OF ADULT FOWLS 1925 AND 1926
an.
26
Cholera

5

Klein's Disease

1

Para-typhoid
Tuberculosis

15

Diphtheria and Pox. . .

20

Pest..
Leucaemia
Crop-bound

Feb.
25 26
4

3

4

1

13

12

18

17

Bound

18

13

18

14
1
2

Haemorrhage

2
16

Air-Sacs

Gout........

1
17
6

Tumors
Kidneys-Spleen Swollen

8

Worms

4

Skin-parasites....
Poisons

3

Heart-diseases

1

12

3
2
9

3
4
17
6
2
8

15
2

10
4

4

10
2

19

18

4

2
12
1

10

18

12

12

1
14
10

3

1

4

6

6

9

6

19

12
7

7
1

7

1

1
3
13
1

2
17
10

12
17
2

Sept.
25 26
4
9

3
3

Oct.
25 26
8

15

12

2

4

7
15

35

2
2

40

43

1

2

4

6
7

Group
Group
Total Total Total Total
1925
1926 1926
1925

Dec.
25 26

1

8

8

8
5

4

Nov.
25 26

14
54

24
3

12
74

28

15

7

2
7

4

1

13

3

3

4

1
23

5

18
2

22

9
13

12

7
1

13

3

6
5

3

6

6
13

5

3
2
18

11
1
34

20

21

18

94
2

130

123

166
3

380

4
4

2
2

8
1

4

3
3
9

2
2
10
32
6
1
11

4
3
25
4
2

1

1

1
4
17

2
13

2
4
6
29
4
2
10
2
1

7
8
54
9
7

1

1

5

Paralysis

3
7
24
3
16

150

11
128

8
20

4
15
66
4
7
7

2

10
6

2

3
15
10

7
17

1
3
8
38
5
3
19
3
1

2

18

11
1

15

10
59
1
7
6

13
1

7

5
36
10
3
15

18
8

6
41

46

1
3
4
35

5
7
5

3
11

9

7
3

1

12

9
26
9
3
15

10
4

3

12

1

1

2

10
3

1

189

2

1
?,

1

12

8

18
223

1
149

22

6

13

9
1

7
2
1

4

3
9

12

35

151
205

3
12

3

1

2
4

5
5

3
10
22

24

3
6
33

4
5
3

3
10

10
3
6

2
2
17
2
1
16

1
6

2

4

12
32

1

18

7

125

6
4
9
5
10
2

227

159

11
150

2

1

2

4

10

129

145

11

2
7
6
3
5

1
6
14
4
3

4
3
15
4
8

3
2
24

5

1

3
1

35
217

15
154

8

47

180

70
130

192
2

60

397

118

17

144

80
406

553
63

23

52

144

#1

3

CO

44

12
12

3
2

1

8

1

3

12

11

34
207

12
137

15
185

4
1

3
3
4

2
15
125

26
239

34

9

20

1
2

9

23

14

75
108
1694

o
o
z
o

74

25
1

O
C

127

64

6

212

67

69

o
CO

58

24
304

158

2

127
3

478

16

23

1

1
7

7

4

3

1

2

14

2

11

5
1

3
5

4

1
2

119

8

9

1

6

4

2

5

3
1

15

4

5

5

2

1

1

142

5

8

7

1

3
3

1
14

3

1

1
1
3

1
3

6

6

1

9

2
1

3

219

123

1

20

32

53

1

4

141

7

4

1

14

9
7.

8

12

Aug.
25 26

uly
26

4

1

137

10

2
9

2

3

2

2

4

Wounds

TOTAL

22

1

Obesitas

Negative Result

6

9

1
5

ne
26

May
25 26

2

2

Ovary
Concrements..

17

4

1

1

Liver Diseases

Inflammation-Peritonitis Egg-bound

1

Apr.
25 26

2

1

Pneumonia

5

1

2

Perforation
Enteritis

Mar.
25 26

4
53

178
219
2249

TABLE 2
YOUNG CHICKS 1925

Jan.
25 26

Mar.
25 26

Feb.
25 26

Apr.
25 26

7

8

Klein's D i s e a s e . . .

3
7

20

25
43
25

Aug.
25 26

July
25 26

Sept.
25 26

8

1
12

7

15

1

4

1

34
79

14

46

1

3

14

Pneumonia....

5
13

2

3

17

36
34

4

Crop-bound

1
2

. ..
1

5

6
1

10

2

9
35

4

3

Yolk n o t a b s o r b e d
Peritonitis....

29

1

6

2

2

2

7

1

4

2

2

15

35
12

4

4

99

1

2

Negative results..

42

2

15

47

130

43

109

18

10
27

209

1
161

313

34
225

323

2
1

1

2

1

4

12
12

9

21
70
135
4

1

9
82

2

3

35
11

1
106

348

70

20
132

161

13

4
60

18

26
35

195

141

27
4

22
88

23

82

19

31

19

7

3

1

4

37

1
28

580

912

112

9
14

w

41

1

1

16
148

6
2

O

r

168

2

18
10

3

2

20
3

CO

1

4

25

25

9

Gout

7

4

3
23

9

10

4

21

Bound

TOTAL

46
9

5

5

59
161

1
3

15

28
137

73

r
0

2

53

5

154

114

2
2

1926

11

1

...

Total

1925
70

••

Enteritis

Total

Dec.
25 26

9

1
Cholera

Nov.
25 26

Oct.
25 26

1

45

34

23
6

1926

5

3
21

5

C occidiosis

June
25 26

27

11
Para-typhoid

May
25 26

AND

?0

131

1
7

4

1

4

692

1043

o
o
o
w
w
w
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TABLE 3
DISEASES OF DUCKS 1925 and 1926

Cholera
Tuberculosis
Colic-bacillosis
Para-typhoid
Crop-worms
Crop-inflamation
Worms
Enteritis
Bound
Egg-bound; Peritonitis
Ovary disease
Concrements
Pneumonia
Air-sacs
Pericarditis
Paralysis
Tumor
Perforation
Liver diseases
Swollen spleen
Wounds
Poisons

1925
9
12
5
2
10
1

7
.

3
22
4
14
11
3
2
1

. . .

1926
9
5
7
3
3
3
15
3
21
8
4
28
4
5
1
1
2

7
3
"l
5

Total
Negative Results
Total

108
30

137
29

138

166

1925
74
57
6
8
5
16
38
2
3

1926
70
32
17

209

201

DISEASES OF OTHER BIRDS

Pigeons.
Turkeys
Geese
Pheasants
Swans
Parrots
Canaries
Peacocks
Other birds
Total

. .

. .

2
46
7
27
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TABLE 4
GROUPS OF DISEASES 1925 and 1926

1925
Infectious diseases. .
Leucaemia
Digestive tract
Liver diseases
Respiratory organs..
Reproductive organs
Gout
Tumors
Swollen kidneys....
Negative results

%
22

380
123
180
70
130
397
64
23
144
108

7

16
4
8
24
4
1.4
8.5
6

478
158
212
118
144
553
63
52
74
219

21
7
9.4
5.3
6.4
24
3
2.3
3

9.7

2249

1694

Total

1926

TABLE 5
GROUPS OF DISEASES, 1926

White Leghorns and other Breeds
Total W. L.
Infectious diseases..
Leucaemia
Digestive tract
Liver diseases
Respiratory organs
Reproductive organs
Gout
Tumors
Swollen kidneys
Negative results
Total

. . . .

%

478
158
212
118
144
553
63
52
74

204
70
85
42
66
327
29
18
32

42
44
43
35
21
60
47
34
43

219

87

40

2249

1014

45
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TABLE 6
DISEASES OF WHITE LEGHORNS, 1926

Jan.
Cholera

Feb.

1

Klein's Disease .

Mar. Apr.

Diphtheria

June

July

Aug.

4

1

Sept.

Oct.

Nov.

Dec.

1

1

1

2

4

4

2

4

5

1

3

3

5

1

45

5

26

34

47

130
1

204

4

7

6

6

70

70

1

7

4
21

3
4

9

4

2

4

10

3

2

1

1

7

11

8

7

6

3

1

Pest
Leucaemia
Crop B o u n d . . . .

2

2

3

3

2

1

1

Perforation
Enteritis

1
•5

2

10

4

3

2

8

5

13

9

11

74
2

85

2

1

9

42

42

1

4

4

62

1

1

1

1

1

2

3

6

7

4

2

2

3

7

9

3

11

6

9

3

Pneumonia

2

3

Air-sacs

1

1

Ovary

1

3

3

Concrements
Inflammation,
Peritonitis..

1

10

14

2

2

6

14

39

44

35

28

21

Gout

2

1

1

2

1

3

4

3

^

Tumors
Kidneys-Spleen
swollen

1

4

2

1

2

4
2

1

4

to to

Bound

2

5

5

2

1

1

2

2

1

Worms

7

5

3

2

4

7

2

2

1

47

11

17

7

8

13

243

3

7

29

5

32

1

2

1

8
3
2

1
2

1

1

1

1
1
1

Wounds
Paralysis
7

5

57

64

81

2

1

4

2

1

7

1

1

7

5

6

21

1

2

1

7

15

6

3

5

119

98

76

62

56

10

23

5

10

80

109

91

121

1
1

66

37

18

2

2

Heart diseases. .

Total

1

6

3

Obesitas

Negative Results

4

4

Skin parasites.
Poisons

2

1

2

Liver-diseases...

2

Total

2

1
1

Para-typhoid. . .
Tuberculosis

May

89

1014

327

to

ON
00

TABLE 7
BREEDS 1925 AND 1926

White Leghorn

Jan.
25 26

Feb.
25 26

Mar.
25 26

25 25

May
25 26

June
25 26

July
25 26

Aug»
25 26

Sept.
25 26

Oct.
25 26

Nov.
25 26

Dec.
25 26

53

56

62

55

58

65

70

62

62

87

69

67

57
Brown Leghorn

64
14

13

Barnevelder.. .....

25

4

9

9

White Wyandotte...

3

Barred Plymouth Rock

Minorca

7

10
6

9
S

7

10

8

1

3

2

109 118

1

1

119 101

24

11
4

9
3

12

289

118

3

2

5

4

1

68
59

2

3

3

4

3

3

4

2

66

33
1

2

137 141

1

1

5

3

114 157

120 199

130 160

122 153

118 118

4

150 128

31

17
18

142 189

7

9

20

36

120 223

149 205

151 227

3

3

5

99

108 175

143 184

121 159

7

2
1

3
15

67

112

5

3

5

2

8

2
14

1

2

2

21
18

1

1

33

1
4
15

9

30

164

4

a
w
1425

1787

51

7

2

o
o

16
4

111

cj

70
2

6

o

88

6

5

o
»
a

2x5

5

4

8

159

16
7

3

6

4
3

9

11

4

178
11

32
4

8

1014

13

24

1926

766
121

8

36

19

4

8

4

9
25

19

TOTAL

2

3

7

6
4

Mongrels

1

6

4
6

2

Other Breeds

4

1

5
7

24

1925

1
3

TOTAL

5

12
9

34

7

91

Total

2
6

Ancona

1

8

5

15

3

5

21

18
13

109
9

13

20

6

8
6

2

8

2

3

7

80

11

15
8

3

9
9

7

14

10

10

10
14

31
12

9
13

11

13

14
28

28

56

62

12

13
20

18
23

6

6
12

17

76
21

25

19
20

16

20
19

Rhode Island Red

14

98

119

81

10

13

Apr.

10

64
218

38

29

41

19

24

68

135 189

150 129

145 217

154 207

137 185

125 239

398
1694

2249

TABLE 8
LEUCAEMIA 1925 AND

Jar l.
25

White Leghorn

Mar.

Feb.

26

25

26

25

4

5

7

25

6

25

3
2

3

1

2

White Wyandotte

3

2

1

1
3

Nov.

Oct.
25 26

25

3

2

3

1

1

T c tal

Dec.
25 26

26

1925

7

9

7

4

1

3

68
19

1

3

17

2

1

1

8

2

1

2

6
6

1

1

2
1

3

••

3
1

Minorca . . .

2

1
1

1

Ancona

Xfl

32

1

Barred Plymouth Rock

d

20

1

3

1

1926

50

6

5

2
1

2

Sept.
25 26

Aug.
25 26

26

3
2

1

1
2

25

2

2

4

July

26

3
6

4

5

1
1

25

2
1

3

3

26

4
8

4
5

June

M E iy

26

3
7

10

5

Rhode Island Red

Apr.

26

1926

1

o
o

2

1

2

5

1

1

5

1

1
1

1

1

3

o
w
w
CO

Other Breeds

2

Mongrels

2

3
1

TOTAL

18

20

2

2

2

1
7

1
13

22

4
2

19

16

18

12

12

3

2

1

4

1
10

5

m

7

19

5

4

3

3

6

7

3

12

9

13

18

5

2

18

12

16
123

158
ON
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DISCUSSION
DR. C. P. FITCH, DR. F. HARE, MR. L. C. TIPPER, DR. L. VAN ES, DR. S. S.
KNIGHT and DR. A. PIRROCHI took part in the discussion on this paper, the main

points brought out being as follows:—
That in Minnesota the infectious diseases of poultry run higher than in the
report of Dr. te Hennepe, there being, however, fewer cases of leucaemia and
diseases of the reproductive organs. There is also a very high percentage of avian
tuberculosis and fowl cholera.
That the important factor in the problem of poultry diseases is that of the
communicable diseases.
That in the United States no evidence has been produced to show the presence
of avian tuberculosis in man although avian infection has been found in the tuberculosis lesions of cattle.
That it would be advantageous if every country importing poultry took the
same steps as are taken in Holland, that is, make a diagnosis of the diseases according to the autopsies and bacteriological examinations, and base measures for control
upon those findings.
That poultry imported into Holland is held at the frontier and in the event of
any birds dying they undergo a post-mortem and bacteriological examination. If
the disease from which they died is found to be infectious the fowls in that shipment
are not permitted to enter the country.

PREVENTABLE LOSSES FROM POULTRY
DISEASES
D. C. MATHESON, F.R.C.V.S., D.V. S.M. (VICT.), Professor of Pathology and
Bacteriology, Royal Veterinary College of Edinburgh
SCOTLAND

{Read by Title)

I

OSS occurs among poultry from preventable diseases for the following reasons:
1. The poultry keeper frequently delays in seeking skilled advice when
—' disease appears among the flock.
2. The disposing causes of disease are not adequately recognized.
3. The beginnings of disease are overlooked.
4. There is failure to follow up the post-mortem report by an examination of
the flock for similar cases.
5. Sufficient advantage is not taken of exact methods of diagnosis.
6. The beginner is not always aware when purchasing a setting of eggs or
day-old chicks, or even adult birds, that he may safeguard himself by purchasing
only from tested stock.
Precise knowledge as to the prevalence of disease is the first step towards its
reduction; and in order to discover what the major sources of loss are, I have scrutinized the records of my laboratory for the past thirteen years. Table No. 1, based
on records extending over thirteen years is, I believe, the first of its kind relative
to fowls to be published in Great Britain.
The table draws attention also to the high percentage of loss from peritonitis
among fowls in general, while tables 2 and 3 give weighty emphasis to the prevalence
of this disease.
Peritonitis, associated in many cases with impaction of the oviduct, appears
to be one of the gravest diseases of the laying fowl.

WORLD'S

POULTRY

CONGRESS

271

Attention is also drawn to the loss which occurs from internal haemorrhage:
these cases were not associated with tuberculosis:
For brevity I have confined my scrutiny to fowls, but the principles of disease
prevention indicated apply to poultry in general.
For comparison I have tabulated in tables 2 and 3 the results of my postmortem examination of fowls belonging to two distinct flocks kept under the best
conditions and controlled by skilled management.
In each case the birds were drawn from all parts of Great Britain. As my
immediate object is the demonstration of the major sources of loss I have excluded
from consideration disease causing a loss of less than 2.3 per cent.
CONSIDERATION OF THE SOURCES OF PREVENTABLE LOSS

1. A survey of the letters accompanying specimens shows that the bird is
by no means the first to ail or to die. An ailing bird should receive immediate
attention, that is the profitable course.
2. Disposing causes of disease are indicated in the subjoined diagram:—
Want
)
Wind
Wet
( Sporadic
Woe
V DEBILITY
DISEASE
Enzootic
Epizootic
Wounds
Worry
Worms
The significance of the diagram may be briefly illustrated:—
Wind— Ventilation is necessary; draughts are dangerous.
Woe—
Bullying.
Wounds—Cannibalism
Worry— A notable number of birds sent in to my laboratory affected with
various diseases suffered from scaly leg in addition, and if their
vitality had not been impaired by the worry of scaly leg, it is certain
they would have resisted the graver disease better and they might
have overcome it.
Reference to table 3 will show that among the birds dying 19 per cent perished
from enteritis; 75 per cent of these birds were affected with tapeworms.
3. Notwithstanding the fact that tuberculosis constitutes 11.08 per cent of
the cases examined in the laboratory during the past thirteen years, I have never
had an early case submitted. The majority of cases were examples of extensive
infection and of advanced disease. Such a bird must have been ailing for some
time and was a source of infection to other members of the flock for a considerable
period.
4-5. The post-mortem report should be a stimulus to prevention and never
an end in itself.
The owner receives a report stating that his bird was tuberculous and is advised that the flock be examined for further cases.
Usually nothing further is
heard of the matter. That is unfortunate for it means that the poultry keeper goes
on keeping a bird or birds which are entirely unprofitable and which are also a
menace to the healthy birds.
On farms the tuberculosis birds are a menace to the hogs and sheep. When
tuberculosis is reported in the flock all incontact birds should be tested after the
piners have been culled.
6. The remedy here lies in propaganda; the beginner should subscribe to a
poultry paper; join a poultry society; and obtain the leaflets published by the agricultural authority in his country.
I have excluded bacillary white diarrhoea as this disease stands in a class by
itself and is receiving adequate attention from other sources.
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TABLE 1
Percentage loss based on the post-mortem records of 424 fowls.
Enteritis
Tuberculosis
Peritonitis
Impaction of the alimentary tract
Coccidiosis
Roup
Internal haemorrhage
Tumors
Impaction of the oviduct
Congestion of the lungs
"Leukaemia'' (Leucosis)

Per cent
15.09
11.08
10.40
10.10
6.30
5.80
5.80
3.30
3.10
3.00
2.50

TABLE 2
Number of fowls in the flock—402. Death rate for twelve months—7.4%.
Percentage loss calculated on the number of dead birds.
Per cent
Peritonitis
36.6
Tumors
13.3
Impaction of the alimentary tract
10.0
Internal haemorrhage
10.0
Tuberculosis
6.6
Enteritis
3.3
TABLE 3
Number of fowls in the flock—516. Death rate for twelve months—8.1%.
Percentage loss calculated on the number of dead birds.
Per cent
Peritonitis
23.8
Enteritis
19.0
Tuberculosis
9.5
Internal haemorrhage
9.5
Impaction of the alimentary tract
7.1
"Leukaemia" (Leucosis)
7.1
Impaction of the oviduct
2.3
Inflammation of the oviduct
2.3

THE ACTION OF THE STATE IN THE FIGHT
AGAINST THE COMMUNICABLE DISEASES
OF POULTRY
The Director General of Public Health
ROME, ITALY

T

HE infectious diseases of poultry which have manifested themselves in Italy
in recent years are fowl pest, fowl cholera and fowl typhus.
Fowl pest, which has been diminishing in extent since 1920, no longer
shows any decided tendency towards spreading and has in the last five years ceased
to constitute a serious danger to flocks as the following table will show:
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FOWL PEST
YEAR 1922

YEAR 1923

No. provinces No. communities
infected
infected
1

1

No. provinces No. communities
infected
infected

No. centres
of disease
1

2

79

10

YEAR 1924

YEAR 1925

No. provinces No. communities
infected
infected
0

No centres
of disease

No. provinces No. communities
infected
infected

No centres
of disease
0

0

No centres
of disease

24

8

30

YEAR 1926 (1)

No. provinces No communities
infected
infected
16

5

No centres
of disease
43

(1) For the year 1926, the data refers to a period ending on the 31st of October.

Fowl cholera, however, has followed a different course, for although it has not
as yet assumed a strictly epizootic form, except in a few districts where breeding
is carried on a large scale, it has retained a decided power of contagion and has
caused a considerable number of centres of disease to be reported each year, as is
shown by the following table:
FOWL CHOLERA
YEAR 1922

No. provinces No. communities
infected
infected
36

YEAR 1923

No. centres
of disease
1,447

316

No. provinces No. communities
infected
infected
38

285

YEAR 1924

No. provinces No. communities
infected
infected
32

No. centres
of disease

No. provinces No. communities
infected
infected
48

480

YEAR 1926 (1)

No. provinces No. communities
infected
infected
31

907

YEAR 1925

754

250

No. centres
of disease

111

No. centres
of disease
381

(1) For the year 1926, the data refers to a period up to the end of October.

No. centres
of disease
1,682
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Typhus has been differentiated from the cholera by bacteriological experiment.
It has been found especially in the Po Valley and in Sardinia, where it has
given rise to some epidemics of an enzootic nature, without ever representing a
serious menace to the breeding of poultry.
It may be interesting to note that the Experimental Station for Infectious
Diseases of Cattle in Turin has found of late years some manifestations of avian
diphtheria in Piedmont, which have presented no serious features hitherto, however.
THE FIGHT AGAINST THE INFECTIOUS DISEASES OF POULTRY

Measures calculated to combat the infectious diseases of poultry have always
been taken with vigilance and energy. These have been, and are, chiefly directed
towards encouraging the rigorous application of the general and special regulations
of the veterinary police contained in the Official Regulations of May 10th, 1924,
No. 533, and favouring the adoption of measures making for immunity.
The regulations of the veterinary police against infectious diseases of poultry
are enforced by the city authorities and by the Prefect.
Regulations of the City Authorities—On receiving a report of the existence
of an infectious disease affecting poultry, the authorities issue the following instructions:
(a)—That the sick fowls and those under suspicion be either killed at once
or isolated in some enclosed place;
(b)—That a thorough disinfection be made;
(c)—That the healthy fowls kept in a place near the infected premises be
placed in an enclosure a yard, a space enclosed with wire netting etc.).
Regulations of the Prefect—By way of supplementing the instructions issued
by the city authorities the Prefect declares the locality in question to be infected
and prescribes:
1. The counting of the fowls in the infected locality and the exact indication
of the limits of said locality on posters which must also give the name of the disease.
These posters are placed at points along the boundaries of the infected locality
and particularly at the beginning of roads leading thereto;
2. It is forbidden to allow the fowls existing in the infected locality to drink
from tanks communicating with water courses;
3. It is forbidden to transfer the fowls from said locality;
4. The suspension of the poultry market within a given raduis of the locality
declared to be infected;
5. The application of the treatment rendering immune the fowls exposed
to infection.
In addition to the above orders the Prefect may in exceptional circumstances
issue the following orders:
(a) To kill and destroy the sick fowls;
(b) To kill the suspected fowls, the flesh of which may be consumed in the
infected district after the destruction of entrails, feathers etc.;
(c) To keep the pigeon houses closed in the infected locality and adjacent
territory;
(d) Not to remove cages, baskets etc. without disinfecting them thoroughly
according to the prescribed methods.
The decree of the Prefect of the district affected with chicken cholera or fowl
pest is revoked at the end of a fortnight provided there be no fresh cases of disease
or after all the fowls have been killed.
Prophylactic Measures to Secure Immunity—In the fight against fowl cholera
and typhus, in addition to the regular action of the veterinary police, which is too
often inefficacious owing to the methods of breeding that prevail and the habits
of life of the fowl, recourse has been had extensively to measures intended to assure
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immunity. Propaganda has been extensive with a view to bringing such measures
to the attention of breeders, and funds have been placed at the disposal of the
prefects to enable them in certain cases to aid the parties interested in purchasing
the vaccine.
In consequences of the satisfactory results following the adoption of these
measures, they are now widely employed, especially in districts in which poultry
breeding is carried on as an industry.
The vaccine in use in Italy against the infectious diseases of poultry is supplied
by national institutions which manufacture and sell the serums and vaccines employed; by experimental stations for the fight against the infectious diseases of
cattle, which are generously subsidized by the Government, and by the laboratories
of the higher institutions of veterinary medicine. This vaccine is sold at a very low
price and is also given out by the Government free of charge through the prefectures
and experimental stations with the object of demonstrating its prophylactic value.
In the case of certain manifestations of typhus, recourse has been had to a
preparation of autogenous vaccines, made by the experimental stations, as a rule
with highly successful results.
^
J

DISCUSSION

L. DE BLIECK and DR. G. B. MORSE and DR. A. PIRROCHI participated in
the discussion on this paper, which brought out these main points:—
That information regarding the steps taken to prevent the exportation of
communicable poultry diseases from Italy can be readily obtained from the Experimental Station for the Study of Infectious Diseases of Animals at Naples, Italy.
That fowl pest is one of the most important diseases and every effort should
be made to eradicate it.
That an International Commission has been in existence in Paris (France)
for the past three or four years, to study prophylactic and preventive measures
against contagious diseases of domestic animals and the different poultry diseases.
This commission is composed of scientific representatives from practically all the
civilized countries of the world and is making wonderful progress.
DR.

A RECAPITULATION OF THE MOST IMPORTANT
TREATISES ON POULTRY DISEASES PUBLISHED
IN GERMANY IN 1925-1926
Germany, read by DR. A. SCHACHTZABEL
ESEARCH work concerning poultry diseases has increased to such an extent,
and the published results have become so numerous, that in this review
^ we can consider only the most important discoveries in a general way.
Tuberculosis in poultry is the most serious disease in Central Europe from
the standpoint of economic importance. The tuberculin test inaugurated by
Van Es has provided an important means for recognizing the disease in the live
animal. This method was tested in the past by Proscholdt, Miessner, Reinhardt
and Egge, and during the period under consideration by Erban, Schaaf; (who emphasizes the importance of simultaneous clinical examination) Slivensky, Herfurth,
Trams, Lerche, Schmidt, and others. These tests proved very favourable and
doubtless will result in tuberculin inoculation being employed extensively in diagnosing tuberculosis in poultry. Schreiber-Landsberg and Kuke are among the very
few authors who report favourably on the cure of tuberculosis in poultry by means
of cold-blooded-animal vaccine. Raebiger and Lerche obtained some favourable
results from preventive inoculation, while Knuth, Schmidt and many others failed
to do so. Herfurth states that inoculation wilth cold-blooded-animal bacteria
does not affect the result of the tuberculin test. Trams obtained no results from
DR. FR. SCHMIDT, HALLE-ON-SAALE,

R
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the use of the Friedmann-remedy. It is Lichtenstern* s opinion that tuberculosis
is frequently spread by the cock birds.
The relationship between avian and mammalian tuberculosis has been investigated by Lowenstein, Kraso, Nothnagel and Deutsch, who have all observed
cases of avian tuberculosis in human beings. Plum, in his interesting monograph
"Poultry Tuberculosis in Mammals", states that the cow, which had hitherto been
considered immune, is susceptible to infection with poultry tubercle-bacteria.
Abortion in pregnant cows is caused through poultry tubercle-bacilli.
A very remarkable contribution to the histology of liver-tuberculosis is made
by Ruth Eber in which she describes explicitly the formation and inner organization
of tubercles in the liver of fowls. No decisive difference was established in comparison with the tubercle in mammals.
To summarize, one may say that in the near future, the tendency in Germany
in fighting poultry tuberculoses will probably lead to its being done on a broad
basis through owners organizing so as to make the most extensive use of the tuberculin test.
Poultry cholera has no longer quite the same importance that it had in former
times. Still, it happens frequently enough, and in almost every outbreak it is
ascertained that importation from abroad was the cause of the epidemic. Hilschenz
has published a very thorough treatise on the ''Course of the Poultry Cholera in
Germany from 1899 to 1914, with additional observations on the handling of the
disease by the Veterinary Police" in which he furnishes statistics on this disease
based on his own personal experience. Unfortunately, no similar study of the
question during the last few years has been published. Of other works that treat
of poultry cholera, one is worth mentioning, that by Wagener who discovered by
tests that the laughing-gull (Larus ridibundus) is also susceptible to poultry cholera.
Another very important work by Lund treats of the histological changes in the liver
in poultry with cholera. Lund established that changes manifested themselves
as more vigorous in the liver than in the spleen; that changes in fowls, turkeys
and ducks, were identical in all essential points; that at first smaller cellular collections form in the liver which are joined later on by extensive regressive changes.
After this, all the stages may be observed from the simple necrobiosis to the complete
necrosis, which are microscopically visible as small yellow nests. Besides this
there are also affections of the gall ducts. Similar cellular collections are also found
in the spleen. Although published by Hungarian authors, two treatises deserve
to be mentioned here, those of Pap and Berger. That of Pap deals with the prevention of cholera in poultry by means of disinfectants. The other work by Berger
treats of the susceptibility of young chicks to artificial infection with poultry cholera.
A disease which Beck and Huck have described as appearing in turkeys and in
canaries, and which has been made the subject of a minute study by Lerche, seems
to be of special importance. It is designated by investigators as "Paracholera
in Turkeys" for, according to what they ascertained, the baci lus that provokes
this disease is very closely related to that of the poultry cholera bacterium. It
would seem that Krage and Weisgerber as well as Stephan and Ehrlich have
investigated the same disease, but they have given it other names. .
The most important discovery made in connection with Diphtheria and
Epithelioma in poultry we may take to be that of de Blieck and van Heelsbergen
who succeeded in obtaining in their Antidiphtherine a reliable immunizing-lymph
against poultry diphtheria. The tests made by Lowenthal to discover a possible
identity between Epithelioma in poultry and smallpox of mammals are also very
interesting. According to his observations there can be no doubt but that there is
a kinship between these kinds of virus. Galli-Valerio has tested the vaccination
method of Hadley and Beach, and has obtained cures by repeated intramuscular
injections of the vaccines, so that, according to his observations, besides the prophylactic, therapeutic value must be attributed to them. Because of the similarity
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of its symptoms with those of diphtheria, a disease apparently caused by different
infectious matter has often been taken for diphtheria. It is the so-called Roup
which is observable especially in fowls and turkeys, and the principal symptoms of
which are a running of the nose, cicular swellings round the eyes, and swellings
under the eyes. This is fairly widely spread in Germany.
Fowl-pest has never been very prevalent in Germany. Pfenniger alone reports
that he met with a large number of cases of this disease in Switzerland.
One disease, which, because of the interesting relationship of its bacteria to
the typhus bacillus in man, has often been made the subject of investigation, is the
so-called Fowl typhus. (Klein's disease.) It has very frequently been diagnosed
during the years under notice. Ehrlich has observed it as a stationary disease in
various places not very distant from one another, and he has described the clinical,
bacteriological and serological appearances very minutely. According to experiments made so far, but especially according to those made by Nusshag and Ansorg^ in
very extensive investigations, the treatment with specific vaccines prepared with
dead cultures from unaffected birds in the contaminated flocks seems advisable.
Similar observations have been made by French investigators in North Africa.
Besides this, Ehrlich has also diagnosed Paratyphus fever in fowls. Takayanagi
reports on the agglutinative relations of fowl typhoid bacilli as compared with the
typhoid-fever bacilli in man.
Oviduct inflammation in fowls (Maas' Fowl epidemic) was first diagnosed
by Maas as making its appearance epidemically in 1923. He once more reports,
after precise bacteriological researches of the bacterium discovered by him formerly,
that because of inoculation tests he does not wish it to be taken positively as the
cause of this disease, although the bacilli could be cultivated from several dead
birds, and bacteriological observations favour the theory. Further investigation
seems advisable to him. Another oviduct inflammation, also of epidemic character
has again been diagnosed during the years under consideration. It is the oviduct
inflammation in the domestic fowl caused by trematoids of the Prosthogonimus
species. It was first reported on by Hieronymi and Bittner, and later by Otte and
Seegert.

With poultry, as with other domesticated animals, increasing attention is
being paid to the rearing period diseases. Schmidt has reported on bacillary white
diarrhoea, coccidiosis and the hairworm disease, (Trichosomiasis) and Belter has
also prepared a very scientific work on the first mentioned disease. Uhlhorn has
done important work on coccidiosis in chickens and the possible contagion through
rabbits
Kohnlein has investigated the bird-mite (Dermanyssus avium), Schmidt found
Trombidien-larvae the cause of epidemic death among chickens in South Brazil,
and Vitzthun reports on a mite, the Rivoltasia dermicola, which he discovered in an
East-Asia tic pigeon.
Many publications have appeared on sporadic and constitutional diseases,
but it would be beyond the intentions of our work to mention them all. Two
worthy of notice, however, are Jarmai's on gout which affected geese after they had
eaten mildewed maize and Lerche's on the poisoning of young geese by Erysinum
crepidifolium.
_.
DISCUSSION
MR. L. C. TIPPER, DR. C. P. FITCH, DR. L. VAN ES, DR. H. BRUNYEA and
DR. L. DE BLIECK participated in the discussion on this paper, the main points

brought out being:—
That in many of the north-western states (U.S.A.) the application of the
intradermal test for avian tuberculosis does not indicate that it is going to serve
the purpose for the proper control of this disease. Where the tests were accurate,
with any badly infected flock a certain amount of infection was left. Consequently,
flock control would appear to be necessary in order to bring about eradication of this,
disease.
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That a marketing problem is involved in the control of avian tuberculosis
and something should be done with regard to the inspection of birds infected with
the disease.
That work conducted at Minnesota would indicate that avian tuberculosis
is not transmitted through the eggt as no tubercular chicks have ever been hatched
from eggs from known tubercular hens. The presence of the germ has been found
in less than half of one per cent of eggs from such hens.
That in North America the tuberculin test should be used only in determining
the status of the flock and not that of the individual bird.
That avian tuberculosis is to a large extent a filth-borne disease. Consequently,
infected birds which are eliminated from the flock leave potential sources of infection in the soil.
That a characteristic of avian tuberculosis, as compared with the tuberculosis
of other animals, is the fact that the bacilli is eliminated from the body of the infected bird one hundred fold to that of the mammal. In most instances it is the
old bird which sheds most bacilli. Consequently, contaminated soil should be
avoided by suitable cleansing of poultry yards and all sick birds should be eliminated before they get old.
That attempts are being made in Germany to prevent avian tuberculosis by
prophylactic injections, but the results are not yet certain.

NATIONAL AND INTERNATIONAL CONTROL OF
POULTRY DISEASE
R. MOHLER, Chief, Bureau of Animal Industry U.S. Department of
Agriculture
WASHINGTON, D.C., U.S.A.
N scanning the program for this World's Poultry Congress I was impressed
by the wide range of papers to be presented. The well-balanced distribution
of time devoted to the five main topics—breeding, disease, marketing, nutrition, and extension—showed an evident desire to deal with poultry problems in a
broad and proper way rather than to permit any subject of unusual or especially
timely interest to dominate the discussions. Accordingly, in any consideration of
disease-control work we must bear in mind that we are dealing with fowls not only
from a pathological standpoint, but as commercial units on which a great industry
is based.
DR. JOHN

I

WELFARE OF POULTRY INDUSTRY AFFECTS COMMERCE

For instance during the outbreak of European fowl pest that occurred in the
United States in 1924, the industrial factors were much in evidence. From a
pathological standpoint control measures were relatively simple. They consisted
essentially in inspection to detect infected and exposed fowls, prompt slaughter,
disposal of dead fowls by burning or deep burial, and disinfection of premises and
equipment. Even though nine states, comprising altogether an area larger than
some European countries, were involved, the outbreak was promptly eradicated.
Moreover, the loss of affected fowls was negligible in comparison with the enormous
poultry industry of the United States.
Yet the outbreak was sufficiently serious to show in a most convincing manner
the importance of the nation's poultry industry and its intimate relation with other
industries and public welfare. Owing to the risk in accepting live poultry in the
affected regions, prices underwent a sharp decline and there was interruption in
normal marketing owing to the need for disinfecting coops, cars, and sundry equip-
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ment. More than that, a number of poultry-killing establishments closed temporarily, throwing their employees out of work. Thus the influence of the poultry
industry in many commercial fields is evident.
Owing to the freedom of the United States from European fowl pest up to the
time of the outbreak, no public funds were available for controlling it. Combating
such a poultry disease on a large scale involves adequate funds as well as a competent personnel, legal authority, equipment for cleaning and disinfecting, and the
establishment of proper administrative procedure for doing the work promptly and
thoroughly. In the instance cited the Congress acted quickly, appropriating
$100,000 to combat this deadly malady. This appropriation was the first which
any Congress of the United States has made specifically for the actual field control
and suppression of poultry disease.
That which has been done for fowl pest can be done for diseases in general
which are inimical to the health of poultry. This fundamental postulate affords
a motive which is itself finding expression, and in the last appropriation bill Congress
again recognized the importance of controlling poultry disease. The Bureau
this year was given authority to use funds for the control and eradication of poultry
diseases as well as for the animal diseases specified in the past. Although no
additional funds were appropriated, yet such specific recognition is gratifying, and
marks an important step in the effective control of poultry maladies. Fowls are
now recognized as being worthy of the same official consideration as the larger
domestic animals. This condition has come about in much the same manner that
the various agricultural experiment stations and colleges have undertaken poultry
work at dates usually later than similar work for horses, cattle, swine, and sheep.
We therefore venture the hope that given the added assurance of a friendly system
of Federal regulation the poultry industry is on the eve of a new day of prosperity
and development that will far eclipse its best achievement of former years.
SURVEY OF AVIAN TUBERCULOSIS IN THE UNITED STATES

Essentially the same trend of sentiment is occurring in the attitude of the
veterinary profession toward the poultry business. Formerly the value of a bird
or even a flock was too small to justify the employment of a veterinarian for treating
a diseased condition. It was cheaper and more expedient to destroy infected fowls
than to treat them. Recently, poultry diseases have received pore and more
attention and study. This is especially true of the infectious diseases. One of
the major animal-disease projects in the United States is the eradication of tuberculosis. So important is this disease in cattle, swine, and poultry that the Bureau
has made extensive surveys one of which dealt with the avian form of tuberculosis.
Through reports from Federal inspectors and State sanitary officials, we know very
closely the extent of fowl tuberculosis in every part of the United States. In fact,
this information has been mapped by counties and its national aspects can be seen
at a glance.
In this connection I may call attention to the fact that the infection of avian
tuberculosis is readily transmissible to swine. Of course the disease is a great
menace to the poultry industry itself, the effects being so well known as to require
no elaboration at this time. The tuberculin testing of fowls is entirely feasible and
is being used to some extent, having no adverse effects on normal, healthy birds.
METHODS INFLUENCED BY RESULTS OF RESEARCH

Other poultry diseases also have received study by the Bureau of Animal
industry. While there is sometimes temporary chagrin in finding former methods
and beliefs erroneous and undependable, I am confident that the poultry industry
will gladly accept and apply the results of competent research in controlling disease.
No disease problem is of greater moment than bacillary white diarrhoea of chicks
and its corollary the pullorum infection of hens. The former strikes a deadly blow
at the very fountain-head of the industry's young life. A unified organization of
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state agencies responsible for the supervision and interpretation of standardized
tests with proved antigens is essential for the accomplishment of definite, dependable results in controlling this most dangerous infection. This is merely a case
of applying the same principle of protection to poultry that has been successful
in human medicine and in treating the larger domestic animals.
These brief remarks concerning bacterial diseases apply also to the numerous
poultry ailments caused by parasites, some of which have very unusual life histories
and methods of attack. The parasitic worm Syngamus trachealis, which causes the
condition known as gapes, is one of the many parasites now catalogued in a scientific
rogue's gallery in our laboratory. Turkeys very commonly harbor gape-worms
and for this reason they are important sources of infection for young chicks, especially since turkeys themselves rarely show evidence of the presence of the parasite.
Yet when turkeys and chicks are reared together there is difficulty in avoiding
losses from gapes among young chicks.
Our scientists have obtained some valuable results also instudiesof disinfectants.
The action of most disinfectants is known to be highly selective. Consequently
the proper choice of a disinfectant has much to do with its effectiveness for the
purpose intended and with the cost of the disinfecting operation.
LARGE DEMAND FOR INFORMATION ON POULTRY DISEASES

In any consideration of disease-control work the method of applying the
knowledge gained through research and practical experience deserves very careful
study. The common means are education and legislation. Legislation commonly
takes the form of restrictive measures which safeguard the interests of many by
restricting pernicious or careless activities of a few. In the United States, the
poultry industry has done very well in its disease-control work with little recourse
to legislation. On the other hand, the voluntary study of poultry diseases is
evident from records of Government publications. Existing knowledge of diseases
of poultry has been summarized in a Farmer's Bulletin of 28 pages that is available
for free distribution to poultry owners and the public. Within the last five years,
editions of this popular bulletin have aggregated approximately 1 million copies, or
about 16,000 copies a month.
So far as our records show no other Government bulletin on animal disease
has been in such great demand. A Farmers' Bulletin dealing with hog cholera,
which is the most serious swine disease, has had a distribution averaging about 4,000
copies a month, or practically one-fourth that of the poultry bulletin mentioned.
Voicing a personal opinion, I believe that public funds expended for the printing of practical information on the control of poultry diseases are very wisely spent.
The small cost of such publications is an investment for the benefit of the industry
itself, and is also a cordial message expressing the interest of the National Government in every poultry raiser's flock. It is a link of good will between the Government and its citizens.
DOCUMENTS SENT TO MANY FOREIGN OFFICIALS

Persons from foreign countries who are attending the World's Poultry Congress
are cordially invited to visit the Bureau of Animal Industry in Washington, D.C.
The information which I have briefly discussed is available to visitors, and I hope
that the personal contact and acquaintance between specialists in poultry of the
United States and those of foreign countries will be mutually beneficial. Numerous
personal and professional exchanges of information already have been established.
The Department's mailing lists which deal with poultry include individuals and
institutions from practically every country in the world. Those entitled to be listed
are officials interested in veterinary subjects, scientific institutions, libraries, foreign
veterinary and agricultural magazines, health officers, those who exchange with
this Government, and individuals connected with institutions who are doing work
of mutual interest in the breeding and care of poultry.
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FLOCKS OF THE UNITED STATES REFLECT FOREIGN INFLUENCE

I am sure that the other delegates from the United States share with me a
deep feeling of gratitude to poultry breeders and officials in foreign countries.
We recognize that the present development of the breeds and varieties from other
lands have largely made possible our own extensive poultry industry.
In conclusion, I feel strongly that the most effective national and international
control of poultry diseases must be based largely on the efforts of poultry owners
themselves. Such control is first an individual problem. And only when individuals or their organizations cannot or do not handle the situation is there need
for government action.
The objects of such action should be threefold: To protect domestic poultry
from foreign contagion, to prevent the spread of poultry diseases within a country,
and to eradicate communicable diseases when they appear.
These are essential functions for the protection of any country engaged in the
production of poultry and poultry products, in order to conserve this valuable
source of food and revenue. There can be no doubt of the mutual advantages
that would come from closer co-operation in these matters.
Among the fundamentals which deserve special consideration are the following:
Each poultry raising country should establish a competent veterinary sanitary
service which should include research laboratories and competent workers.
Laws should be framed with the object of preventing the spread of communicable diseases within the country, the introduction of infection from abroad, and
the transmission of infection to other countries.
Regulations should require prospective importers of poultry to secure permits
in advance from the government authorities of the importing country.
Imported poultry should be inspected immediately on arrival by experts
authorized by the government.
Poultry for export should be inspected, tested when required, and certified
in compliance with the requirements of the importing countries.
Thorough surveys should be made by the veterinary organization of each
country at regular intervals to ascertain what contagious diseases and harmful
parasites are present in the country.
There should be an exchange of official information between countries at regular
intervals covering the results obtained through surveys and research work.
Funds should be constantly available to control or eradicate outbreaks of
communicable diseases, especially the destructive foreign diseases.
Meanwhile, the organization of the Bureau is whole-heartedly pledged to the
fullest exercise of such functions as the Congress of the United States shall bestow
upon us for the national and international safeguarding of the poultry industry.
DISCUSSION

L. C. TIPPER, DR. G. W. STILES and DR. H. G. MURPHY participated
in the discussion on this paper, the principal points brought out being:—
That if the Government of the United States handled the quarantines when
contagious diseases of poultry started it might not be necessary to impose such long
quarantines.
That in England, increasing attention is being paid to poultry diseases both
by the Ministry of Agriculture and those in the veterinary profession. A large
number of leaflets dealing with poultry diseases are also being distributed.
That regulations should be imposed regarding the thorough disinfection of
shipping crates and containers used for sending poultry from one part of the country
to another. This is an important point in the control of diseases.
That efforts are being made by the U. S. Department of Agriculture to find
a cheap and satisfactory disinfectant which will get rid of bacterial growth. Experiments are being conducted with a soap and alkaline disinfectant which may prove
practical for this purpose.
MR.
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FOWL PARALYSIS (NEURO-LYMPHOMATOSIS
GALLINARUM)
M. PAPPENHEIMER, A.B., M.D., Department of Pathology, College of
Physicians and Surgeons, Columbia University
NEW YORK CITY, U.S.A.
LESLIE C. DUNN, Storrs Agricultural Experiment Station,
STORRS, CONNECTICUT, U.S.A.
HE disease which is known to poultrymen by the indefinite and rather unsatisfactory name of Fowl Paralysis merits far more intense study than
it has received. Because of its wide geographical distribution, because it
attacks fowl during the height of their egg laying productivity, and because it has
up to the present proved to be uncontrollable by any of the usual hygienic measures,
paralysis has become a major problem from the view point of the practical poultryman. But quite apart from its economic importance, the disease is of great biological interest, in that it presents in part the character of an infectious disease,
in part that of a true neoplasm or tumor. The experimental study of it, for reasons
that will become evident as I proceed, has been both laborious and difficult. Up
to the present, the actual causative agent has eluded detection. Although evidence
has accumulated that paralysis may be experimentally transmitted from one bird
to another in a certain proportion of cases, we have gained no precise information
as to the way in which the disease is conveyed in nature, and we are unfortunately
in no position to advise methods for its control and elimination.
The literature on this subject is surprisingly scant. The first accurate description, including-a fairly detailed pathological study, is that of Marek in 1907,
published in a German veterinary journal. In this country, we have found references to but three articles—those of Kaupp, of May, Tittsler and Goodner, and of
Doyle. A very interesting paper, and the only one recording positive transmission
experiments, is that of Van der Walle and Winkler-Junius, published in Holland.
Our own work on paralysis was begun in 1924 at the Storrs Agricultural College
and at the Department of Pathology of Columbia University. Our experiments
are still in progress, and we can at this time give but a partial oversight of the subject.
The clinical picture is probably familiar to many of you. The outstanding
features are a paralysis, never complete, affecting the wing muscles, the legs, sometimes also the muscles of the head or neck. The paralysis is sometimes flaccid,
sometimes spastic and attended by clonic spasms or tremors. It is hardly ever
symmetrical, one side being more affected than the other. Usually the bird becomes completely prostrated, lying immobile and helpless upon its side, with
limbs outstretched. Often, there is apathy, and great weakness.
These symptoms may come on very rapidly—indeed within a few hours—but
more commonly they develop gradually. The disease may run its course acutely
—we have seen one case in which death occurred within a few hours after the first
appearance of the symptoms; or it may persist for months, with periods of transient
improvement under careful nursing, and may end rarely in complete recovery. The
nutrition is usually well preserved, provided the bird is given access to food; only
in the later stages of the disease does wasting occur, and then possibly because of
incidental complications such as coccidiosis.
In addition to the paralysis, there has been observed in a certain proportion
of the cases a greyish yellow discoloration of the Iris, evidently associated with
impairment of vision or even complete blindness. Two of our cases developed
gangrene of the feet, for which we could find no other cause than the disease itself.
Such briefly are the more obvious clinical features of the disease. As regards
the age incidence, the earliest symptoms in our spontaneous cases have been
ALWIN
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noted at 12 weeks, and the oldest case in our records developed paralysis at the
age of 15 months and 18 days. The disease is pre-eminently one of young fowls,
but there appears to be a refractory period corresponding to the first three months
of life, and old birds,—possibly because they have contracted the disease in a mild
form and have established immunity thereby, also appear to be insusceptible.
Both sexes are subject to paralysis, and a statistical study of our material indicates
no significant sex difference in susceptibility. Nor is it limited to any particular
breed. We have seen cases in White Leghorns, Wyandottes, Rhode Island Reds,
Barred Plymouth Rocks, Silkies and Silver Spangled Hamburgs. It is difficult
to say whether there are breed or varietal differences in susceptibility since the
incidence varies greatly in different outbreaks.
Inquiry addressed to the experiment stations in different states has shown that
the disease is widely distributed throughout the United States, 40 of our correspondents in different states definitely signalizing its occurrence. We have personally
examined material sent to us from New Mexico, California, Maine, Pennsylvania,
Massachusetts and the Dominion of Canada. That the same or a closely related
condition occurs in other countries is indicated by the report of Marek from Austria,
of Van de Walle and Winkler-Junius from Holland and of Beatti from Argentina.
We have undertaken no systematic epidemiological study, but our experience
and that of others indicates that the disease is endemic in certain localities, and
tends to recur with varying severity year after year in the same locus. The incidence and mortality in different farm flocks varies. It may cause a mortality
up to sixty per cent of the entire flock. For a fuller discussion of the epidemiological
features, I may refer to the bulletin published by the Storrs Agricultural Experiment
Station.
The pathological changes which underlie the clinical symptoms are most interesting and definitely indentify this type of paralysis as a disease sui generis.
The lesions, so far as we are aware, have no close counterpart in mammalian pathology. The essential feature is a cellular infiltration of the nervous tissues—peripheral nerves of the extremities and viscera, spinal ganglia and cord, and brain.
In the nerve trunks, the cells which are predominantly of the lymphoid or small
mononuclear type, push aside the nerve fibers and eventually cause great destruction
of the myelin sheaths. The axis cylinders, however, tend to be preserved even
where the cellular infiltrations are most dense, so that it is not surprising that the
paralysis is rarely complete and that birds, even in the advanced stage of the disease,
are still able to execute purposeless and irregular movements. In the cord and
brain, the cellular accumulations are found especially in the vicinity of the blood
vessels, and the lesions thus often resemble those found in various types of mammalian encephalomyelitis.
Although these lesions of the nervous system are most evident and are undoubtedly responsible for the more obvious clinical features of the disease, alterations
are frequently found in other organs and tissues which we believe to be an integral
part of the disease. Thus some 10 per cent of our spontaneous cases have shown
as autopsy lymphomatous infiltrations of the ovary, and similar masses of lymphoid
tissue have occurred in liver, heart, lungs, adrenals and kidneys. Often they take
on the morphological character of a malignant growth, the actively proliferating
cells pushing out and crowding aside the normal structures. The cytological
character of these growths, the continuity of the neoplastic tissue with the characteristic cell accumulations in the nervous tissues make it highly probable that the same
agent or stimulus is concerned.
A most interesting and at the same time most troublesome finding is that a
large proportion of apparently normal chickens show infiltrations in the spinal
cord, ganglia and brain—and exceptionally, even in the peripheral nerves—identical
in character if not in intensity, with those present in paralysed animals. We
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have no reason to believe that these lesions are produced by a different agent from
that causing the lesions in paralysed fowl; indeed, every degree of intensity has
been encountered. One can only conclude then that the disease is far more widely
disseminated than is apparent from the obvious clinical symptoms. In other words,
many chickens are affected in a mild or concealed form which cannot be detected
by inspection. Such latent cases have been found in birds from flocks in which
paralysis was endemic, but also in birds from sources where it was known that frank
paralysis did not occur. On the other hand, several chickens raised in the laboratory and strictly isolated from hatching have shown no lesions in the central nervous
system, so that the causative agent, however widespread, is not ubiquitous.
The occurrence of more or less characteristic lesions in apparently healthy
birds introduces an uncontrollable factor into all experimental efforts to demonstrate the transmissibility of the disease, and has made this phase of the study
peculiarly difficult. We have not as yet succeeded in obtaining control material
entirely free from lesions in large scale experiment, so that our deductions as to the
possibility of communicating the disease from one fowl to another are based on the
comparative incidence of lesions in inoculated and control groups.
The results of such experiments may now be briefly reported. As material for
inoculation, we used saline suspensions of brain, cord and peripheral nerves, injecting
the material directly into the sub-dural space, or occasionally intravenously or into
the muscular tissues. In earlier experiments, half grown cockerels were used as
experimental animals, but later it was thought preferable to inoculate chicks within
a few days after hatching, in the hope of forestalling an
immunity acquired during
the first months of life as a result of mild spontaneous l'infection".
The animals, which died or were killed at stated periods after the inoculation,
were subjected to a very thorough microscopic study, blocks being taken from all
parts of the central nervous system and peripheral nerves, as well as the abdominal
and thoracic viscera. Ourfinalcriterium as to the success of the inoculation was the
presence of characteristic and intense cellular infiltrations in the nerves, cord and
brain, rather than the development of clinical symptoms of paralysis.
Up to the present, we have studied 199 experimental chickens, of which 96 were
inoculated, and 113 served as controls, of the same hatchings and maintained under
like environmental conditions as the inoculated birds. It is not possible here to
present a complete analysis of this material. The gist of our results is that lesions
were found in the inoculated animals about four times as frequently as in the controls.
In our last and most rigidly controlled experiment, involving 31 inoculated chicks
and 32 controls, 7 of the former group showed intense and typical changes in the
nervous tissues, while but two of the controls became affected, and these in a mild
form. The ratios in all seven experiments were about the same, so that there is
no doubt in our minds that the results are really significant and not due to a chance
distribution of the positive cases amongst the different groups. We may summarize
our results then by stating that the injection of suspensions of nerve tissue from
paralysed birds into newly hatched chicks increases by four-fold their subsequent
liability to develop the disease.
Can these experiments be taken as establishing definitely the infectious nature
of fowl paralysis ? We regard them as suggestive, but not final. Although it seems
unlikely that the living cells in the suspensions used for inoculation should survive
and colonise only after a period of three or more months, and should then become
widely distributed throughout the nervous system, this is a possibility which must
be excluded by direct experiment. We have not as yet used Berkfeldt filtrates upon
a sufficient number of animals to warrant a statement as to the filterable nature of
the hypothetical agent.
The fact that only about twenty-five per cent of our inoculated chicks subsequently developed the disease, cannot be taken as an argument against its trans-
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missibility. It does, however, indicate the existence of a widespread natural resistance, possibly inherited, which must be reckoned with in all experimental work.
Although we have attempted by strict segregation to exclude the occurrence of
paralysis or more accurately, lesions of the nervous system, in our control animals,
we have not as yet been wholly successful in this. Until this shall have been accomplished, we feel that the final evidence for transmissibility can not be given.
In agreement with Kaupp, May, Tittsler and Goodner, and with Doyle, we
have failed to demonstrate a parasitic agent in the lesions either by histological or
cultural methods. Furthermore, we have found no characteristic cytoplasmic or
intranuclear inclusions such as occur so frequently in many of the ''Virus" diseases.
Our studies, furthermore, offer no support for the widely prevalent view that the
disease is in some way associated with coccidosis, or with verminous infestation.
Both these possible causes could be definitely excluded in many of the positive cases
developing under experimental conditions.
The true nature of this interesting disease and the cause of it still remain to be
discovered. Obviously we are dealing with some agent invisible to ordinary microscopic scrutiny—an agent which localizes preferentially in the nervous tissues, and
especially in the peripheral nerves; which has the power to stimulate the multiplication of mononuclear wandering cells, at times to such a degree as to produce true
invasive growths. To the action of this agent, a large proportion of chickens are
resistant, and the changes produced are so slight that they are not revealed clinically.
It would seem that the chief hope of eliminating the disease, at least until the nature
of the causative agent becomes more fully discovered, lies in breeding resistant strains.
DISCUSSION
DR. G. W. STILES, DR. H. J. STAFSETH, DR. H. BRUNYEA, DR. R. GWATKIN,
DR. L. DE BLIECK, DR. W. T. JOHNSON, DR. C. D. CARPENTER, DR. B. J. C. TE
HENNEPE, DR. H. D. GOODALE and DR. R. W. DONALDSON took part in the discussion

on this paper, the principal points brought out being:—
That there is an unusual amount of this disease in a large part of Michigan,
where it is considered to be practically a duodemal infection due to coccidia, of
which there are at least two sizes. The larger ones seem to have a prediliction for
the cecum and the smaller ones for the duodemal membrane.
That the disease is quite prevalent in Maryland, and in studying the disease
there the regularity of the recurrence of this small coccidium has also been noticed.
The ulceration of the mucous surface of the duodenum is almost diagnostic of the
disease.
That in view of the work done at the Western Washington Experimental
Station and the Oregon Experimental Station, care must be taken not to mistake
coccidiosis for paralysis, as coccidiosis, per se, is probably not the controlling factor
although there is a very close relationship between the two. In the main, this view
is also supported by the work done at Guelph where coccidia were only found once in
four years' work with paralysis.
That in California parasites are considered to be a contributing factor in
paralysis, but it has not been found that the disease will spread among the birds
from an infectious standpoint.
That the disease occurs in Holland and Germany, although parasites have
never been found in the intestines of the affected birds.
Dr. Pappenheimer stated that it is not at all surprising that a study of paralysed
birds should very frequently disclose a coccidia infection as they might be more prone
to such infection. In his opinion, sufficient evidence has not yet been given to
prove that coccidia are the etiological agents which produce symptoms of paralysis
and of bacteriological changes in the tissues. He thinks that fowl paralysis is not
a simple protozoan infection: there are many cases which fade off into some plastic
growth.
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E N T E R O - H E P A T I T I S IN TURKEYS
And Its Transmission Through the Agency of
Heterakis Vesicularis
A.M.,M.D., Department of Comparative Pathology,
Medical School of Harvard University
BOSTON, MASS., U.S.A.
(Read by Title)
HE present discussion of this disease which is commonly known in this
country as "blackhead" will be confined chiefly to its etiology, mode of transmission and control. The blackhead parasite, discovered in 1895 by Theobald
Smith (1) and designated Amoeba meleagridis, has been confused with other intestinal protozoa by certain writers. The investigations of the author (2) have
shown that although this organism, as it is found in the diseased tissues in blackhead, resembles an amoeba, it presents a blepharoplast and a type of nuclear division
similar to that found in certain flagellates. In the course of these studies, it was
found that while the ameboid phase of the protozoon occurs within the tissues
during the acute stage of the infection, the flagellate form is assumed in the caecal
contents on recovery. Since this organism could no longer be regarded as an
amoeba, it was reclassified and placed in a new genus so that it is now known as
Histomonas memeagridis (3).
It was also shown that the blackhead organism occurring in the liver lesions
could be readily transmitted to normal turkeys by subcutaneous, intramuscular
or intravenous inoculation (4), the resulting infection differing from the natural
one chiefly in the distribution of the lesions. The disease could also be produced
by feeding the liver lesions to young turkeys. That young turkeys may contract
the disease by exposure to common poultry or to ground contaminated by their
droppings, a belief held by some turkey raisers, although questioned by others, was
definitely proved by repeated experiments (5). Not only will turkeys contract
blackhead when allowed to mingle with common hens but food contaminated with
hen yard dirt has in our experience invariably produced blackhead.
Graybill and Smith (6) found that turkeys fed large numbers of embryonated
eggs of the caecal worm, Heterakis vesicularis, contracted blackhead and suggested
that this was due to the lowering of the resistance of the birds to the protozoon
which was thought to prevail quite generally in them. Although our subsequent
work disproved this view, the result obtained by these investigators has served
as a starting point for our present knowledge of a rather unique mode of disease
transmission. We found that incubator-hatched turkeys, kept in strict isolation
in clean quarters and fed sterilized food, remained free from blackhead indefinitely
(7). When Heterakis eggs that had been kept until embryonated in 1.5 per cent,
nitric acid, which after a time is sufficient to render the surrounding medium bacteriologically sterile, were fed to such isolated birds, typical blackhead regularly
followed. If a portion of the worm eggs so treated were fed before they became
ERNEST EDWARD TYZZER, P H . D . ,
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FIGURES 1, 2 AND 3.

Flagellated forms of Histomonas meleagridis from the caecum of the chicken carrier.
Photographs by Drbohlav. Figure 1 shows a pseudopodium in the region of the flagellum. Figure 2
shows a single flagellum and Figure 3, three flagella. All show ingested bacteria.
FIGURE 4.

Eleven day-old Heterakis with intestinal epithelium extensively invaded with the protozoa.
FIGURE 5.

Eleven day-old Heterakis showing seven of the protozoa in section.
FIGURE 6.

Higher magnification of a portion of Figure 5, showing the nuclei in the protozoa. The diagonal
cleft just above them represents the lumen of the worm's intestine. The latter three figures photographed by Uribe.
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FIG. 2—How to handle the fowl for vaccination.
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FIGURE 3

A. The defeathered skin of
the leg before vaccination.

B. Positive reaction about
6-8 days alter vaccination.

[Stt I>r. I., tie Hlieck's Paper, Page 290)

The Vaccinating
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embryonated, there was no gross or microscopic evidence of infection, although
control birds fed another portion of the same lot of eggs after they had become
embryonated, all developed typical blackhead. Thus rather convincing experimental evidence was obtained that the protozoon of blackhead is liberated through
the hatching of the worm egg. Our investigations have invariably failed to indicate any resistant form of Histomonas apart from the worm egg. In fact this
organism seldom survives for more than 24 hours outside the body, and none of
the material collected at various stages of the disease showed any form of the
virus that resisted treatment with the 1.5 per cent nitric acid.
It was observed that in our experimentally infected turkeys, those that survived
longest showed Histomonas in its flagellate phase. Since the common chicken
had already been found to be more resistant to the disease than the turkey, the
above observation led to the study of experimentally infected chickens for the
flagellate phase of Histomonas. It was found that the organism invaded the
caecal wall and often the liver of young chickens but in most instances there was
prompt recovery. Such recovered chickens showed the blackhead organism in its
flagellate phase and remained thereafter carriers for an indefinite period, discharging
daily from 20 to 40 millions of the organism in their droppings (7). The flagellated
forms show tvpically a single flagellum but large organisms may show two, three
or four flagella without division of the nucleus. Whereas all attempt of continuous cultivation of the amoeboid phase of the Histomonas as found in diseased
tissue had failed, it was now readily cultivated from the caecal discharges of such
carriers by my pupil, Drbohlav (8), on Boeck's Locke-egg-serum medium. Such
cultures regularly produced typical blackhead when injected rectally into normal
chickens or turkeys. The infection is readily transmitted from the chicken carrier
to normal chickens and older ones become carriers without any gross indication of
acute disease. Recently it was found that the exposure of normal young turkeys to
others having an experimentally produced "worm-free" blackhead resulted in infect'on (7). This direct type of transmission evidently results only from freshly
passed caecal discharges, for birds placed in a cage which had been occupied by
sick turkeys up to 24 hours previously, failed to become infected.
The microscopic demonstration of Histomonas within the egg of Heterakis
has not yet been obtained, but stained sections of Heterakis from blackhead cases
have shown the protozoon (9) infecting the intestinal epithelium of the worm in
several instances. It has been found more frequently and in larger numbers in
worms obtained from carriers than in those obtained from acute cases. The infection has thus far been found only in young developing worms, chiefly in those
taken at 11 days from the time of hatching, although in one instance a 21 day-old
worm was found infected. Infections of various species of round worms with
different types of protozoa have been reported, but, so far as it is known, this is
the only instance of an infectious disease being transmitted by a Nematode.
Various drugs (4, 5, 10, 11) have been employed for the purpose of preventing
or curing blackhead. We have tested experimentally ipecac, tobacco dust, sulphur
and Mexican bitter bush for the prevention, and Bayer 205, emetin, tartar emetic,
quinine and turpentine for the cure of blackhead, but have not found that they
exert any marked effect on the infection. Large sublethal doses of some of the newer
arsenical preparations have a definite beneficial action on turkeys afflicted with
blackhead. Tryparsamide was found to be the least toxic and the most effective
of these drugs, but owing to the necessity of intravenous administration in carefully graded doses at the first appearance of symptoms and its high cost, its general
employment is probably not feasible and is not recommended. This treatment has,
however, been followed by recovery in about 66 per cent of the birds treated for
blackhead between 2 and 4 months of age, but it is often necessary to repeat the
injections at short intervals in order to accomplish a cure. Carriers, on the other
hand, are readily freed of the blackhead parasite, a single large dose of tryparsamide,
Bayer 205, or even turpentine, accomplishing this result.
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The control of blackhead is necessarily based upon the recognition of the chief
sources of infection, i.e., common poultry and also land that has been ranged over
or that has been fertilized with poultry manure. It is not known to what extent
older turkeys maintain the virus of blackhead, but it is probably to a much less
extent than is the case with common fowls, and caecal worms are much less prevalent in the former. Turkeys having blackhead may transmit the disease directly
to others independently of the caecal worm, and should thus be removed from the
flock. There are distinct advantages in incubator-hatching and artificial brooding
of young turkeys. They may be reared in this way not only free from blackhead
but also from vermin and most of the internal parasites. If the brooder quarters
and outdoor runs are so constructed that the attendant cannot enter them, and
clean food, sand, water, etc. be furnished, no blackhead should appear. It is important under these conditions to furnish an ample supply of finely cut green fodder,
otherwise leg-weakness may appear. When the poults are from 8 to 10 weeks old,
or when their quarters become unduly crowded, they may be moved to the cleanest
available pasture to complete their growth. By this system, the poults require more
care but one is repaid for this by freedom from early losses. In case one has uncontaminated land and no common poultry, these rigid requirements are unnecessary
although it is well never to let old stock upon ground to be utilized in rearing young
turkeys. While there is no available evidence that any form of diet will either
prevent or produce blackhead, unless through contamination it serves to introduce
the blackhead organism, care should be taken both to supply only food of good
quality and to avoid radical changes in the ration, otherwise serious digestive
disturbances may appear that are readily mistaken for blackhead.
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DIPHTHERIA AND POX IN CHICKENS, AND
THE COMBATING OF THIS DISEASE
DR. L. DE BLIECK
UTRECHT, HOLLAND

M

UCH has been published, especially in the last few years, about this
disease, its appearance, and treatment. Much has been written on this
subject in the poultry journals, which is not surprising, considering the
great economical importance attached to it. The preventive-vaccination has
attracted the attention of many specialists of poultry-diseases, the honour being
due to J. R. Beach of introducing this method for the first time in practice, and it
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was at the First World's Poultry Congress, held at the Hague in 1921, that he
communicated the results of his investigations.
At about the same time the writer of this article, with his assistant Dr. van
Heelsbergen, had begun to experiment in the same direction, starting, however,
from another point of view, trying rather to search for some resemblance with
Jenner's vaccination against human variola. It is my intention to report the
results of our investigations, and the experience we had with our vaccine from 1921
up to the present year; but before I proceed, I desire to direct the attention to some
of the problems, in connection with diphtheria, which are not entirely solved.
In order to promote a rational method for combating the malady, clearness must
exist as to its nature.
Cause—The filterable pox-virus is not, by any means, generally accepted as the
cause of the prevailing diphtheria.
Only a short time ago, I was much surprised to read in an article by Dr. Geo.
W. Stiles, Jr., that he considered Staphylococcen to be the producers of this disease,
and continuing with this error, he founded a vaccination on it. Moreover, Stiles and
others summarize various diseases under the title of Roup.
In m'y opinion, it is quite certain that the prevalent diphtheria which occurs
in fowl is caused by the pox-virus.
An extensive investigation was undertaken by Dr. W. Picard, at my institute
in 1926, which has been dealt with in an essay.
It has hereby been proved that none of the bacteria which could be isolated
from the diphtheritic membranes of chicks were capable of provoking typical
diphtheria.
It is possible to obtain a diphtheritic inflammation in chicks with Bac. diphtherise Loffler and Bac. pyocyaneus; this infection, however, does not spontaneously
affect healthy chickens, and is also not experimentally transferable to susceptible
birds.
Therefore, I propose to call this disease "pox-diphtheria" Nomenclature.—A
different nomenclature exists in most countries: popular names are often in use.
A homonymous nomenclature is recommendable and is especially necessary where
confusion arises with the so-called "Colds and Roup."
J. R. Beach has already referred to this necessity, and it was Hareng and Kofoid
who first gave it as their opinion that "nasal-roup" (coryza contagiosa) and poxdiphtheria are different diseases; many investigators have confirmed this idea, and
yet this opinion has not penetrated into literature.
I have very often demonstrated that poultry which were immune from diphtheria could become infected by coryza infectiosa (the cause of the latter disease
being still quite unknown), and vice versa, that chickens which had quite recovered
from coryza were still susceptible to infection with the pox-diphtheria virus.
I propose to let the word "Roup" disappear entirely, and to introduce "Coryza
infectiosa1' as a nomenclature, so that in this way, no confusion can arise between
pox and diphtheria. Combating the disease.—We do not know of any specific treatment which brings about a quick cure; various sera and vaccines are recommended
for this purpose; they are, however, of little value.
We do not yet possess a pox-virus serum which is active.
The vaccines made by attenuating the pox-virus (Beach, Pannisset, Verge)
can perhaps act favourably as protein-therapeutics. In several cases we have
also seen a favourable curative effect gained with "Antidiphtherin" (De Blieck
—van Heelsbergen) which, in my opinion, is due to the fact that this specific
stimulus promotes the immunisation of the bird.
The prevention of the disease must be the objective. This can, however,
not be attained merely through better hygienic conditions in the way of care, housing
and feeding; these factors can, of course, aid in restricting the spread of the disease
and the losses.
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The means of infection are very numerous; without doubt wild birds play an
important role in this connection. In consequence, even many of the most hygienic
farms have to fight, year after year, against this disease.
These circumstances make it necessary to try to make the chickens immune
to the infection by means of a preventive vaccination. This ought to take place,
where possible, at the season of the year when the disease appears the least; for
cooler climates this is in the summer-time. From the statistics it appears that,
in the Netherlands, pox and diphtheria occur principally from September until
the end of December, so that the vaccination should take place before then.
During the last four years, -van Heelsbergen and I have been specially occupied
in elaborating on a practical immunisation method.
We have proceeded from the idea that to obtain immunity against the virus
of pox and diphtheria it is necessary in the first place to produce a pox eruption on
the skin or mucous membrane. In pox, the skin is the immunising organ, hence
it is that the subcutaneous or intravenous inoculation of virus does not immunise
nearly so well as the intracutaneous way, unless an eruption of the skin or mucous
membrane takes place as a result of the vaccination.
In the second place, it is necessary to attenuate the virus, as otherwise the local
vaccination can give rise to generalization and thus to serious general suffering.
Should this attenuation be pushed too far, then no more reaction occurs on the skin,
and as a result insufficient immunity is produced.
We have had to overcome many difficulties so as to be able tofixthe vaccine.
After obtaining very good local reactions the first year, 1921-22, with slight or
absolutely no generalization, disagreeable effects suddenly put in an appearance
here and there in practice, for which reason we suspended providing vaccine for
sometime. This was in the year 1923.
A few months later we succeeded in treating the virus in such a manner that
it was absolutely constant in the reaction which it yielded. In 1924 and 1925,
more than one million chickens were treated, both in infected flocks as well as in
uninfected ones. Generalization never arises; the vaccination (which we performed formerly on the comb but now on the leg as the reaction was more constant)
shows a local pox-eruption such as is shown in the picture; the birds remain healthy;
after 10-14 days the local lesion has recovered. Even the egg production is not
influenced—certainly a proof that the general state of health of the fowl does not
undergo any injury in consequence of the vaccination. Birds of all ages can be
vaccinated. After a fortnight the immunity is already distinctly noticeable, and
continues to exist, as far as we know, for a year, perhaps longer.
In order to be able to distinguish it from other vaccines, the one is question
is called "Antidiphtherin" (de Blieck-van Heelsbergen).
It can be accepted as irrefutable:
1. That "Antidiphtherin" is constant in its composition and action. This
has become convincingly evident from the thousands of vaccinations which are
performed annually, purely preventive, in uninfected flocks, in uninfected environments, and on absolutely susceptible birds.
I fix upon June, July and August as being the months in which to vaccinate.
One never sees any generalization of the vaccination process, nor any injurious
action in the vaccinated birds.
2. If the reaction has been positive then the birds have become immune.
We control the immunity by experimental and by spontaneous infection.
The latter is not the best method, as it may happen that the birds under control
are not attacked. Therefore, we combine both methods, viz., the immunised fowl
are infected on the comb with virulent virus and some diseased chickens are, moreover, allowed to be with them.
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The local reaction in immunised birds after the infection does not always appear;
this depends largely upon the virulence of the virus which one uses for the infection.
It also depends upon the degree of the immunity which is contracted. In some
cases, after the virulent infection, a local pox occurs, which, however, dries quickly
and falls off, while the generalisation is excluded. A comparison between the
birds under control distinctly shows, however, the presence of immunity of the
previously vaccinated birds. Lately, we have always followed this manner of
working in order to control the immunity.
In the case of intravenious infection, one can also see a striking difference between the immunised chickens and the controls, if the dose is correctly given.
It often happens that every trace of eruption is absent in the immunised birds.
These results which have been obtained in the laboratory have been absolutely
verified in practice. In the summers of 1925 and 1926, in Holland alone, (±15
million chickens) half a million chickens have been preventively vaccinated each
year; only in very rare cases did a bird prove not to have become immune, which
could be traced to the lack of reaction of the vaccine, because the vaccine had lost
its strength through unexpected circumstances.
Our experiments have proved that the diphtheria in chickens, which were in
the early stages of the incubation period of the disease while being vaccinated,
was favourably influenced by the antidiphtherin. The disease is shortened, or
progresses in a very light degree.
However, birds which are in a far advanced stage of the incubation period,
so far as we can gather, are no longer protected by the vaccination. The same
rule applies to birds in which the first signs of the disease have become evident
during the vaccination. I also desire to draw attention to the fact that an examination of the larynx is necessary to ascertain the disease; independent trachea diphtheria appears, which one cannot always clinically diagnose.
Seeing that the incubation period of diphtheria and pox can amount to 6-21
days, it is only natural that, even 21 days after vaccination, new cases of the disease
can appear. Two or three weeks are necessary in order to achieve immunity.
If the birds have shown a good vaccination reaction, these tardy cases will then,
as a rule, have a favourable issue.
Cases of disease which appear shortly after the vaccination can, however,
produce the usual (virulent) character; that is to say, the vaccination has effected
no influence in these cases. On superficial inspection the impression is sometimes
given that the vaccination has awakened a generalized process. This is quite
incorrect. One will usually see that the local vaccination process terminates
normally; it can happen, however, that the reaction is more virulent than normal.
This can be explained by the fact that the virulent spontaneous virus, which is
present, has multiplied itself on the vaccinated spot (as locus minores resistentiea).
In connection with the results of the vaccination which seem unfavourable
we consider it advisable that the preventive diphtheria-vaccination should take
place at an earlier date, and that in the future it should be performed, where possible,
in the months of June, July and August. Birds above the age of six weeks can
safely be subjected to the vaccination. Concerning the vaccination of infected
flocks, the prescription in the directions for use must accurately be carried out.
It is very necessary that that the sick birds should be isolated, and one must take
especial care that, by the vaccination, the disease is not transferred from the sick
birds to the healthy ones. The disease, therefore, does not always come to a stand
directly after the vaccination. This depends entirely upon the spread of the infection, upon the virulence of the virus which is present, and upon the powers of
resistance of the birds: indeed, the immunity, which is an active one, develops
slowly and is only just maximal after 2-3 weeks.
A second very important factor, which also influences one to limit the vaccination to the above-mentioned months, is the coryza contagiosa.
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This disease also occurs in the months of September, October, November and
December, frequently as a complication, and is often, in consequence of its appearance, confounded with diphtheria.
Therefore, one cannot pay too much attention to the desirability of vaccinating
the chicks in the months of the year which are free of disease.
I will mention one very striking instance of the success of preventive vaccination. At the laying competition at Beekbergen in 1925, all competing flocks were
vaccinated with the exception of one flock belonging to a farmer who would not
permit the vaccination. This winter, this flock which had not been vaccinated
developed pox and diphtheria; some of the fowl even died in consequence, but
none of the other birds which had been at the laying competition have been attacked.
In Belgium, vaccination has also been made compulsory for laying-competitions.
I have given you a short explanation of our vaccination. When I now further
inform you that of the 500 veterinary surgeons practising in the Netherlands, 400
of our colleagues applied this vaccination during the last year, sufficient proof is
given of the success of the "Antidiphtherin" vaccination.
Before finishing just a few words about the vaccine. "Antidiphtherin" contains living-matter which, however, perishes in a few days when out of the refrigerator; the vaccine can, however, be preserved for months at minus 10°C.
The tenability of the vaccine, therefore, is poor for consignment. We are endeavouring to improve this tenability; as yet, however, the results are not conclusive.
DISCUSSION
DR. W. T. JOHNSON, DR. R. GWATKIN, DR. C. D. CARPENTER,MR. L. C. TIPPER
DR. L. D. IVES took part in the discussion on this paper, the main points brought

and
out being:—
That chicken pox has been successfully controlled in Oregon by vaccination with
an active virus (without scarification), the vaccination being performed on young
stock while on range. It was pointed out, however, that this method of vaccination
(using an active virus) is a dangerous one and has not yet reached a point where it
can be generally recommended. Only a small percentage of infection has been
found following this method.
That the changes taking place in the larynx—the caseous material which follows
the application of the virus—are caused by the different bacteria, the secondary
invaders also playing an important role.
That the virus of avian pox and diphtheria is not transmissible to human beings.
Consequently, birds which have suffered from this disease can safely be used for
food.
That there is no known specific remedy which can be given by the mouth, or
injected intravanously, which kills this virus.

INFECTIOUS HEPATIC ENTERITIS OF
YOUNG TURKEYS
DR. NICOLA TORTORELLI, Royal Institute of Agriculture and Forestry
FLORENCE, ITALY

{Read by Title)
HE breeding of turkeys in Italy is quite general. In addition to the number
of birds required for home consumption, there is quite an export trade, more
particularly with England.
From personal observations and through reports from breeders, I ascertained
that the turkey is frequently attacked by an insidious disease which invariably
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makes its worst inroads into our breeding establishments, and causes the greatest
loss among young turkeys.
As the cause and the nature of this scourge were completely unknown till two
years ago, no remedy was applied to combat it. Consequently it ravaged, and still
ravages large and splendid flocks of young turkeys, decimating them in the short
time of two to three weeks.
In the autumn of the year 1924, I had (in the Zootechnical Institute connected
with the Royal Superior Agricultural Institute of Portici, Naples) a group of turkeys,
four males and four females, born in the spring of that year on my farm in Matera
(Potenza) in the Lower Basilica. They were of the ordinary local breed, black
with a metallic lustre, weighed, on an average, between 4J^ and 5 kilograms, and
were not very large.
Of these eight turkeys that had not yet attained their full size, a hen-turkey,
5}/2 months old, died in October 1924. I ascribed its death to a purely accidental
cause, but after a few weeks another hen-turkey became ill. The symptoms were the
appearance of dark-coloured warts between and on the excrescenses of the head and
neck, and a stringy whitish-yellow diarrhoea. This hen-turkey died in a few days.
I tried to remedy what was happening by painting the warts (some of which had
attained the size of a pea) with tincture of iodine.
I then began to suspect that we had to do with an infectious disease, and,
together with the Director of the Institute, made a post-mortem examination. With
the exception of the alterations resulting from the crusts (which already had almost
entirely disappeared) no other special lesion was found on the body. The intestines,
on the other hand, presented distinct diagnostic elements of the disease. The liver,
in fact, was greatly swollen and enlarged; its surface was thickly covered with a very
large number of small light-coloured postules, varying in size from a pin's head to a
lentil. These special alterations exist in some degree in the hepatic parenchyma.
The examination of the bowels proved still more important. The final end of
the blind intestine, and likewise the projecting ends of the duodenum, showed the
considerable increase in length of approximately 4 centimetres, and an increase in
thickness of 1 to V/^ centimetres. They contained a yellowish liquid of nauseating
odour, and a round mass of rather viscous caseous matter. We are therefore justified
in diagnosing the disease as injections hepatic enteritis or blackhead.
Of the six remaining birds, the two best gobblers fell ill successively presenting
very serious symptoms (hoarse voice, drooping wings, lack of appetite and diarrhea).
I then resolved to treat the birds. I eliminated all grain from the ration, and every
morning added to the mixture (consisting of ground clover, ground wheat and a small
quantity of meat meal) 30 ctg. of benzo-naphtal and the same quantity of
salicitate of bismuth, mixing them thoroughly with the ration. The two sick
gobblers, which in one week had been reduced to half their weight, hardly
touched the food, but the other four birds (three of which are still living) liked it and
ate it all. After seven days, the two sick birds had, at least in appearance, regained
their health, so I discontinued the medicine and replaced the mixture by crushed
wheat and Indian corn. The positive results I obtained in the cure of the disease
I attribute in the first place to the mixture, as grain in general, being difficult to
digest and assimilate by the inflamed intestinal canal, does not pass through and
obstructs the blind intestine completely. To this must be added the fact that the
parasite is extremely active and passes the period of incubation in the intestines,
considerably altering the zone invaded.
Of the two cured birds, the one which had presented the most serious symptoms,
we kept for breeding purposes, and is now one of the three in the Zootechnical
Institute of Portici. The other was killed in order to examine the condition of the
organs. The liver showed no more traces of infection, but the blind intestine was
still enlarged with a small accumulation of caseous matter and a small quantity of
brown fecal liquid of a nauseating odour.
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From the surviving birds I succeeded in breeding five young turkeys in the
spring of 1925. In ten months no symptom whatsoever of the disease had appeared
and this lead me to believe that the infection had been slowly but completely overcome.
Turkeys are regularly bred on the farm. In 1923, of fifty birds reared,there were
only six that escaped the disease whose nature was then unknown. In 1924, out of
thirty-five young turkeys which had been thriving till after the "shooting of the red",
ten survived, and in 1925, out of seventy birds reared in summer, there were only
eight which reached maturity. In that year, 1925, the first young gobbler died on
July 30th, at four months old; a few days afterwards three more died, and a short
time after, six others. I immediately isolated the flock of seventy fine birds
remaining, by removing them to the sheepfold a few kilometers from the farm. The
isolated flock of young turkeys was taken out in the morning and evening by a boy,
and the birds eagerly hunted grasshoppers in the stubble-field and meadows. In the
morning only, the birds were fed a bran-mash to which, every other day, was added
benzomaphtal and salicitate of bismuth in the proportion of 2.5 grams per head.
In ten consecutive days there was not a single death, owing perhaps to the combined effect of the new abode and the disinfectant medicines.
Through circumstances over which I had no control, the young turkeys returned
to the farm on August 14th, 1925, where they had to live together with the other
poultry. The disease, which had been overcome for a time, re-appeared suddenly.
On August 22nd, eight days after their return, I noticed a bird with symptoms of
relapse, and on August 24th I found a fine bird dead. From that day on, notwithstanding that the birds were twice removed to other localities, the victims succumbed
uninterruptedly for twenty days until the disease stopped, leaving seven or eight
birds.
The disease also spread amongst the fowls (pullets, cockerels, adult hens) and
in the year 1925 over one hundred died of the disease. The only symptoms were a
general lassitude a few days before death, and lack of appetite.
Don Giovanni Savorelli, arch priest of Piangipane (Ravenna) to whom I applied
for information wrote in reply that the description of the disease was not unknown
to him and that the common people saw in the coal dust eaten by the young turkeys
the pre-disposing cause of the attacks of the parasite. In my opinion, the long
period, from June to August, in which the young turkeys feed themselves almost
exclusively on flesh food (grasshoppers) may, in combination with the excessive
heat of summer, be favourable to the penetration of the amoeba into the intestinal
canal. The disease, therefore, should be further investigated, and combatted. The
following are concise directions for protecting turkeys from this serious and insidious
disease:—
1. Only healthy eggs from poultry farms which have a clean bill of health
should be used when one's own place is infected with hepatic enteritis.
2. As a precaution, the eggs should be rubbed with a piece of cloth dipped in
alcohol of 80 to 90 per cent before placing them under the hen, or in the incubator.
3. The mother should be separated from the newly hatched young turkeys.
4. The young turkeys should always be kept isolated, if possible, far from the
fowls, and they should not be put on the meadows until they are a week old.
5. The food should be wholesome and varied, including green foods (nettles,
onion tops, lettuce, endives and parsley) with which some tonic should be mixed.
6. The coops, feeding dishes and watering troughs should be thoroughly and
frequently disinfected with a solution of 1/1000 sublimate, 1/20 phenol, and sulphate
of iron.
7. Protection against the attacks of external parasites and a thorough fight
against intestinal worms.
8. Birds found to be affected with hepatic enteritis should be destroyed.
9. The hygienic measures which are now recognized as indispensable in rational
poultry breeding should not be neglected.
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EXPERIMENTAL STUDIES ON AVIAN
DIPHTHERIA
D R . NORICHIKA NAKAMURA, Veterinary Laboratory, Ministry

of Agriculture

and Forestry, Nishigahara
TOKYO, JAPAN

(Read by Title)

It LTHOUGH avian diphtheria has long been recognized as an epizootic disease
/ \ among chickens, and several investigations made by numerous workers in
X JL foreign countries since 1873 have been reported, our knowledge of the causal
agent is still far from complete. This disease has also become yearly more widespread in this country and attention has been directed to it chiefly through the work
of investigators rather than by the losses it has occasioned. I have studied, in the
first place, the nature of the virus in the typical local lesions exhibited as avian
diphtheria and compared this virus with that mentioned in the literature of several
authors. In the first series of experiments, which were conducted to decide whether
the filterable virus could be effectual in the lesions of this disease, in the filtrates made
by various known methods it was not apparent that there was any virus which
could cause the disease. Thus no conclusion could be reached as to the proof that
this disease had any connection with the filterable infectious substance. However, further attempts at the transmission of chicken pox with filtrates obtained
from the local lesions of that disease gave positive results; on the other hand
the characteristic lesions of avian diphtheria were not produced by the same
filtrates. Consequently, the results of these experiments tended to show that the
virus of chicken pox was capable of passing through a porcelain filter, but it was,
nevertheless, impossible to produce any typical infection of avian diphtheria. In
the experiments in both series, I naturally preferred to collect the materials
examined from cases in which the mixed infection had not occurred. As a sequel,
therefore, to the foregoing researches, attention was drawn to the possibility that
the causal agent of avian diphtheria might not be any filterable virus.
1.

NATURE OF THE DISEASE

It was proved by several investigators abroad, that the evidence of some causal
agent could be found in the local lesions exhibited in the affected chickens; but my
experiments showed no constant transmission of this disease by injection with the
material from the original lesions. On the whole, it was inferred that the disease
could be set up by the artificial inoculation or experimental feeding of chickens with
such material, provided that it was taken from the lesions during the earlier stages,
when no advanced degenerative process was demonstrated by histological
examination. In other words, the results of these direct transmission experiments
showed that the degree of virulence of the causal agent might decrease with time in
the original lesions. Attempts at transmission by cohabitation also gave positive
results when the affected chickens were at the earlier stage of this disease. Moreover, in the course of these experiments it was recognized that this disease could be
transmitted to pigeons from chickens and vice versa.
2.

BACTERIOLOGICAL STUDIES

In a previous study on the nature of the causal agent in the lesions, I investigated
the frequency with which any particular kind of micro-organism could be demonstrated in cases of this disease. From a series of cases, a coccobacillary organism
was demonstrated by the microscopic examination of smears which were made from
the earlier stage of the lesions only. In some cases in which this organism was
demonstrated on smears from the lesions (croupo-diphtheritic pseudomembrane),
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the staining was so faint that it could be found only with considerable difficulty.
Accordingly, it was almost impossible to isolate this specific organism from every
case. It was ascertained, however, by the complement fixation test, that there
remained some specific sensitizing substances by which one was able to fix complement in the presence of the specific antiserum obtained by immunizing an animal
with the coccobacillary organism, though it was impossible to find this organism
microscopically in the lesions. Furthermore, it was found that the antigenic
substances capable of fixing complement in the presence of this specific antiserum,
could not be produced from normal organs nor by alcoholic extraction from the
material of the lesions. The results of these experiments made it reasonable to
suppose that the specific antigen contained in the extract of materials from the
lesions must be derived from the coccobacilli. This supposition was strengthened
by the experiment in which the specific antigen prepared from the culture of the
coccobacilli, showed the complete deviation of complement by the given immune
serum, and it was ascertained that 0.025 c.c. of antigen, still gave complete fixation
of 0.03 c.c. of complement in the presence of 0.05 c.c. of the anti-coccobacillus serum.
Consequently, if there should be any etiological importance in this organism for
the disease called avian diphtheria in this country, the escape from infection of a
certain proportion of the chickens inoculated with the material from the original
lesions, could be considered to be due to the decrease of vitality of this organism in
the latter stage of the lesions.
3.

BIOLOGICAL STUDIES OF THE COCCOBACILLUS

As regards morphology, this organism took a coccobacillary form occurring
singly, but some showed a short rod-shaped form with a speck at each end with a
colourless central part. It measured from 0.3 to 0.8 p in length by 0.2 to 0.5 n in
breadth. In culture, this organism varied a little in shape according to the nature of
the media. It was a non-motile, faculative aerobe and grew as very small round
colonies, translucent by transmitted light, and slightly bluish white by reflected
light. It stained with the ordinary aniline dyes and was Gram-negative. In
cultures it would probably die out after five or six weeks. In subcultures in serum
broth, a small amount of grayish white slimy deposit was produced in two days at
the bottom of the tubes. Milk was not coagulated.
This organism was less resistant to external influences. Thus, when exposed to
diffused daylight it lost its virulence in two hours, and heating to 65°C. killed it in
five minutes.
4.

PATHOGENICITY OF THE COCCOBACILLUS

A study of the susceptibility of several animals showed the following results.
To rabbits and pigeons inoculated subcutaneously, a minute dose was fatal in
24 hours. . Post-mortem examination showed more or less extensive suppurative
infiltration on the site of inoculation and generalized congestion of all organs.
Microscopic examination disclosed abundant coccobacilli in the heart blood, liver,
kidney and spleen; but with the pigeons injected with smaller doses, a characteristic
croupo-diphtheritic inflammation developed in 8 to 14 days before death. In these
cases the organism was demonstrated only by developed local lesions mixed with
other organisms, but not in the heart blood, liver, or spleen. Mice and guinea-pigs
inoculated subcutaneously with comparatively large doses died in from 3 to 5 days,
showing generalized changes of the haemorrhagic septicemia type. Pure cultures
of the coccobacilli were obtained from the heart blood, liver and spleen. This
organism was not immediately fatal to chickens when small doses were given subcutaneously, but produced the same characteristic local lesions as were observed
in the pigeons without indicating any acute course. They got much worse and
showed gradual loss of appetite, with the progressive changes of lesions. Two
to ten days later they became extremely emaciated and subsequently succumbed.
The post-mortem examination revealed the same lesions as were seen in the original
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cases of this disease, but the specific organism could not be found by a microscopic
examination of blood, spleen and liver. Furthermore, 93 chickens and 49 pigeons
were used to ascertain the pathogenicity of the coccobacilli. In a feeding experiment, the animals showed the loss of appetite in the first 3 to 5 days, after which
greater secretion of a muco-purulent appearance was observed in the mouth. At the
same time the affection of the nasal cavity was manifested by a discharge of the same
kind. In the meantime, small grayish white spots which gradually became thicker
and formed dense deposits were found on the mucous membrane of the mouth. At
this time, the general condition having markedly changed, the patients were much
worse and became considerably emaciated, until they finally died from exhaustion.
Sometimes these local changes were followed by conjunctival inflammation which
eventually caused a panophthalmia, or by an inflammatory process of the respiratory
organs whereby the respiration was accompanied by rattling or whistling noises.
Moreover, the same clinical and pathological changes were demonstrated in chickens
and pigeons after subcutaneous or intravenous inoculation with the pure culture.
Above all, the rubbing of the scarified oral mucous membrance or the submucous
injection with the pure culture, developed a local reaction in the form of marked
croupodiphtheritic inflammation, which extended from the pharynx to the esophagus
and crop. The instillation of the pure culture into the eye was followed by a very
acute catarrh of the conjunctiva with edematous lids, and as the inflammation progressed, thick yellowish-white cheesy masses occurred and filled up the conjunctival
sacs. With every bird exhibiting these severe symptoms, rapid exhaustion followed,
and the result was fatal within 2 to 5 weeks. However, in about 47 per cent of the
cases under investigation, no death occurred, though certain symptoms set in after
inoculation. In all cases in which some characteristic local lesions were found at
post-mortem, it was almost impossible to isolate the specific organism from the
lesions. Attempts at cultivation from blood or organs, of course, failed, but the
antigen to fix complement in the presence of the anticoccobacillus serum was
demonstrated even in such advanced lesions. In addition to this, a quantity of a
coliform organism regarded as a member of the oral flora in chickens and pigeons, was
found in the lesions in which the coccobaccilli were notdemonstratedmocroscopically.
From the results of biological studies and animal experiments, it was considered
probable that this coliform organism might have influenced the development of the
lesions as a secondary invader, the coccobacilli playing a primary role in the development of the lesions, although the former was undoubtedly non-pathogenic in normal
condition.
5.

SEROLOGICAL STUDIES

From the previous experiments it will probably be inferred that the coccobacilli
might play some important role in the cause of avian diphtheria in this country.
For the purpose of demonstrating in practice the causal relationship of this organism
to the disease, I planned a further investigation from an immunological point of view.
It was proved by keeping the recovered chickens from natural infection of this
disease that they had a comparatively short immunity. Using the data of these
observations as a basis, I experimented in the first place with the antiserum against
the coccobacilli, a number of goats and sheep being used for the production of the
immune serum. I immunized these animals by injections of the highly virulent
serum-agar culture, first dead and then living, and finally considerable quantities of
the culture were injected. At first I attempted to standardize the serum thus obtained by its protective power against the coccobacilli in pigeons. It was ascertained
that in a dose of 0.05 c.c. the antiserum would protect a pigeon against an injection
of a test dose of the organism equal to five times the lethal dose. Then a lot of
chickens were used to determine whether a passive immunization against the avian
diphtheria could be expected from the treatment with the serum obtained in the
previous manner. Moreover, the treated chickens, with the same number of untreated ones, were arranged to cohabit with naturally infected ones in the same
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conditions for 30 to 60 days. These laboratory experiments showed that the treatment with the anticoccobacillus serum resulted in a very remarkable reduction in the
appearance of this disease. Further, from June 23rd, 1919, to February 25th, 1921,
the serum treatment was tested on 11 poultry farms, the number of chickens treated
amounting to 270, and all the farm owners, as I had anticipated, declared themselves
as satisfied with the good results. In addition to this, the curative experiment with
the antiserums gave a satisfactory result and similar results were obtained on several
poultry farms where the antiserum was used tentatively; but the serum failed to give
a good result in all cases used in the later stages of the disease. It was ascertained
from the series of these experiments that the protective dose of the serum was 2 to
5 c.c., and for curative purposes the serum was useful in more than double the
protective dose and repeated doses, and even then, the treatment had to be commenced at the first appearance of clinical symptoms. It was also proved that this
immune serum possessed powerful agglutinating and opsonic properties, but no
bactericidal property was demonstrated. Therefore the action of the serum seemed
largely to be due to a thermostabile opsonin.
6.

SUMMARY

1. As a whole, from the results of the above described investigations, it was
possible to conclude that the coccobacillus isolated from the local lesions in the earlier
stage of avian diphtheria played some important role as a causal agent of this disease.
2. The results of the treatment with the serum taken from the animals hyperimmunized against this organism proved to be uniformly favourable in the prevention of this disease. However, as far as I could judge from clinical observations
regarding the therapeutic value of this serum, it seemed that the cases treated in the
earlier stages of the disease might be benefited, but that no marked effects followed
in advanced cases.
3. The immune serum against the coccobacillus possessed powerful agglutinating and opsonic properties, but no other antibodies could be demonstrated.

A FEW FACTS REGARDING ROUP
C. H. WEAVER, V.S., B.V.Sc, Dominion Department of Agriculture
OTTAWA, CANADA

T

HE early investigators of roup were inclined to look upon protozoan parasites
as the causative agents of the disease, but as time went on and bacteriological
studies were undertaken, evidence was produced to incriminate bacterial
organisms. Different organisms, however, were brought forward by several investigators, and as important points in establishing etiology were sometimes missing,
still greater complexity resulted.
Subsequent to this the cause of chicken pox was acceptably elucidated as a
filterable virus. This important discovery has stood the test of time and has been
confirmed by all who have since worked with that disease. Up until that time, and
a few years later, the purulent conditions of the head of fowl, and the eruptive skin
condition were looked upon as separate diseases. Experiments following this discovery and based thereon, succeeded in producing a diphtheritic disease of the
mucous membranes from pure pox material and in producing chicken pox with
diphtheritic material, which was looked upon as completely shattering the existing
view that the etiological factor of the two diseases differed.
This experimental evidence seemingly elucidated the complex problem, and
formed the basis for our text book knowledge of the subject (1) in describing an
external and internally manifested disease under the caption avian diphtheria and
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bird pox. Such presentation undoubtedly has gone far in forming opinion, but
unfortunately such a classification has failed to satisfactorily explain certain disease
conditions. Ward (2) in discussing his book on this subject, doubts the settlement
of the question and expresses a desire for more work, particularly with the Pasteurella
infection. Sweet (3) concluded from his work with epethelioma contagiosum and
roup that the two diseases were entirely independent of each other. Haring and
Kofoid (4) reporting upon their observations concerning the pathology of roup and
chicken pox state that immunity to pox does not confer immunity to roup and vice
versa. Jackley (5) isolated a Pasteurella from roup cases and was able therewith to
reproduce the disease at will, and found that the organism may be present on the
mucosa of apparently normal fowl, irritation alone permitting them access to the
tissues thus setting up the disease.
ROUP AS IT OCCURS IN CANADA

It is characterized as an infectious disease, the lesions of which first appear on
the mucosa of the nasal passages, eyes, mouth, pharynx or larynx and may extend to
the trachea, bronchi, air-sacs, intestines, and possibly to other internal organs.
Beginning as a catarrhal condition associated with coughing, sneezing and
noisy breathing, the serous discharge early becomes flecked with mucous particles,
which gradually increase until the substance becomes entirely mucous in character.
This is followed by the formation of caseous yellowish coloured masses or membranes
according to the location of the disease process.
Although the onset of the disease is sudden, it, nevertheless, frequently becomes
chronic in its course, in which case much distortion of the features is likely to be
seen as a result of filling of the sinuses or passages of the head with accumulated
caseous pus.
When an eye is involved, as frequently occurs, the lids early become agglutinated
from drying of the exudate on their margins, and early blocking of the eustachian
tube which normally is quite patent, effectively closes all means of drainage. The
inflammation increases in severity, clawing at the eye with the foot further aggravates the condition, and repeated wiping of the face against the hackle smears and
soils the feathers of that region.
The oral and laryngeal mucosa are seats of predilection second only to that of the
orbital membranes. Within the larynx the false membrane forms with great rapidity,
which together with the structural arrangement of the organ, may result in suffocation within a few hours of a previously normal bird.
The lesions of the membranes are characterized as being truly cankerous in
nature. There is no cellular infiltration with tissue increase, but actual tissue loss
resulting in a depression which is filled with false membrane, the removal of which
leaves a raw and bleeding surface.
Contributing factors play a big part in both the appearance and course of the
disease. Intestinal parasitism or other chronic debilitating disease and early avitaminosis, predispose to attacks, while observation has shown that after certain sudden
climatic change, the injudicious use of sodium fluoride, or irritation from dusty
litter has within twelve hours been followed by violent outbreaks of roup.
Constitutional disturbances are quite pronounced; with pullets when stricken
while in heavy lay, the production takes a sudden and marked decline which constitutes the most serious financial loss from the malady. Digestive derangement is
the rule, accompanied with more fluid consistency and greenish colour of the evacuations. Weakness, listlessness, prostration or a comatose state are symptoms which
appear early in the course of the disease. When permanent relief comes early the
subject soon revives from the lethargic condition, convalescence being followed by a
favourable termination. Often, however, relief is but temporary, and is followed by
one or more relapses. In this case convalescence is prolonged if recovery takes
place, but frequently the bird dies in an emaciated condition.
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REPRODUCTION OF DISEASE*

The bacterial flora of the lesions is usually varied, as might be expected from
the accessibility to contaminating organisms. A bipolar bacillus is always in evidence, however, and may be obtained in pure culture in closed lesions or in very early
stages of ocular infection, otherwise animal inoculation is required for purification of
material when isolating baccillus. After a lesion has passed the more active stages
the bipolar bacilli tend to progressively diminish in number, when they may be
found only in the deeper tissue adjacent to the caseous mass or membrane. Saprophytes increase upon the broken down tissues, and give rise to a putrid odour often
considered by poultrymen as diagnostic of roup.
Because of the constancy with which the bipolar organism had been encountered
in roup lesions, cultures were isolated and pathogenicity determined.
Along with the rabbit, which shows the greatest susceptibility, the guinea pig
and pigeon are readily infected but it is the infectivity for the domestic fowl which
holds the greatest interest.
The inoculation of adult fowl with pure cultures of a bacterial organism
(Pasteurella) isolated from natural infection roup cases, has been productive in the
inoculated birds of a disease with general systematic disturbances and local lesions
indistinguishable from those of roup. The organism was recovered in pure culture
from the lesions of inoculated birds and when reinoculated into fowl again produced
the same disease.
Inoculations for comparative results were made with pathogenic strains of
staphlococcus, bacillus Welchii and an injection of spirits of turpentine in adult
fowls. The cultures were inoculated and the chemical injected into the submucosa
of an eyelid in the same manner as the organism isolated from a roup lesion and
with which the disease was reproduced. Reactions which followed injections were
local in character, unaccompanied by systematic disturbances and having no
similarity to the disease roup.
Space will permit the reporting of numerous positive inoculations by example
only, as follows:
A rabbit was infected with material rich in bipolar organisms from a natural
roup case. The animal succumbed eighteen hours following injection, a pure
culture being isolated from the peritoneal fluid. A bacillary saline emulsion from
the third generation of this isolation was used as an inoculum for adult fowl, inoculation being made into the subjunctive of the upper left eyelid. Symptoms
followed identical with those of roup (Fig. 1). On the third day the face was
cleaned, the agglutinated lids separated and cultures recovered direct from the
surface of the eye. A culture so obtained, being pure, was grown for two generations
agar and reinoculated into a fowl in the same manner as the preceding bird, again
producing disease indistinguishable from roup.
FIGURE 1

FIGURE 2

p
point of inoculation. Photographed thirteen
'
days after inoculation. Died on the seventeenth
FIGURE 3
a
^'
FIGURE 1A
Chicken pox; artificial infection due to inoculaArtificially produced roup—culture inoculation. tion with filterable virus. Period of incubation
Period of incubation twenty hours. Note five days,
weakened, dejected condition and smearing of
hackel. Left eye was destroyed, the cavity
.
riGURE 4
being filled with caseous exudate. Photographed
Roup affecting left eye due to inoculation with
the second day and died forty days following culture of bacterial organism. Period of ininoculation.
cubation fourteen hours.

*For a more complete Report see: A Study of Roup in the Domesticated Fowl from the Standpoint of Etiology. Poultry Science, Vol. IV, No. 1, 1924.
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Captions referring to above cuts to be found on page 302
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FIGURE 1—Showing the congestion and swelling of the wattle.

FIGURE 2—Showing one wattle removed as a result of this disease,
and the chronic form in the remaining wattle.
(See Paper Page 306)
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ASSOCIATION WITH CHICKEN POX

The second phase of the work was in connection with both roup and pox to
determine whether the two infections might be coexistent, as was indicated by
clinical evidence obtained from disease control work in the plants associated with
this laboratory.
Disease products were obtained from a suitable case (Fig. 3) macerated in
normal saline and filtered through a diatomaceous filter, the fluid after filtration
being free of bacteria to laboratory media culture tests. The nitrate was inoculated
into an adult bird (Fig. 4) through a scarified area of the comb. Lesions developed
at the point of inoculation, the first visible evidence appearing on the fifth day.
The residue after nitration was mixed with normal saline and the supernatant
fluid injected into the peritoneal cavity of a rabbit. This animal succumbed to a
rapidly fatal infection, pure culture of a bipolar bacillus being obtained. The
third generation on agar culture of this organism, as heretofore, was inoculated in
saline suspension into the mucous membrane of the eyelid of a fowl. Fourteen
hours following inoculation typical roup had developed (Fig. 5) and from the eye
was recovered the organism in pure culture.
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DISCUSSION
DR. L. DE BLIECK, MR. L. C. TIPPER, DR. G. W. STILES, DR. C. P. FITCH, DR.

A. COMPTON and DR. H. G. MURPHY participated in the discussion on this paper
which brought out the following main points:—
That the experimental disease (roup) can be transmitted from inoculated birds
to healthy birds by contact.
That the roupy condition is often found in pigeons and is quite difficult to
deal with. However, pigeons have a higher degree of resistance to the disease so
it is not so readily contracted by one bird from another.
That the disease is not transmitted through the egg.
That a number of pathogenic organisms were tried in an attempt to produce
roup, but with negative results.
That there are other organisms, beside the pasteurella group, which will cause
the same necrotic areas unassociated with the filterable virus in birds. There is a
direct analogy, or parallel condition, with this group of conditions and those found
in hog cholera.
That a paper by Dr. G. W. Stiles Jr., dealing with vaccination for roup. appeared in the November, 1926, issue of the Reliable Poultry Journal.
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A DISEASE OF THE WATTLES OF FOWLS DUE
TO INFECTION WITH A STRAIN OF THE FOWL
CHOLERA ORGANISM OF APPARENTLY
LOW VIRULENCE
J. E. THOMAS, B . V . S C , B.AGR.SC, B . S C , Department of Agriculture
VICTORIA, AUSTRALIA

{Read by Title)
OWL cholera, as such, is not very common in Victoria. Beyond a few outbreaks of the septicaemia type, only very isolated cases are reported. The
purpose of this paper is to describe a condition affecting the wattles of fowls,
the causative organism of which seems to be an attenuated strain of Cholera
pasteurella.
This condition is generally known as the "Wattle Disease" and it is now very
commonly distributed in Victoria, particularly in the warm northern districts.
Though bacteriologically the organism responsible is exactly similar to that causing
the dreaded cholera, it is remarkable that this wattle disease very rarely takes on
the septicaemic form. The disease is now endemic and is much more prevalent
in the warmer months of the year, being very rarely found in the colder months.
It is a matter of extreme difficulty to eradicate it from an infected poultry yard,
though in several cases it has been done, apparently successfully.
The source of the infection is infected dirt, litter, etc., and certain yards,
pens, etc. are often well ki>own as a ''source" of the disease. The organism cannot
pass through the unbroken or uninjured epidermis of the wattle. Experimentally,
the disease organism can be inocculated by rubbing cultures of the organism into
the wattle, which had been previously scratched with a needle.
Cockerels are much more frequently attacked by this disease owing to infection
through injuries caused through fighting, etc. In Victoria, the breeds usually kept
are the specialized egg breeds—White Leghorn and Black Orpington. Owing to
the pendulous nature of the wattles of the White Leghorn, wattle injury and soil
infection are much more likely to occur with this breed. The Black Orpington
is comparatively rarely affected.
After infection the length of the incubation period is very short, often not more
than one to two days. The first symptoms noted are marked inflammation and
congestion. There is marked vascular oedema and serous drops begin to ooze
from the wattle epidermis. The zone of inflammation rarely extends beyond the
wattle. This organ swells very considerably and shows the attendant features of
pain, heat and congestion. The skin breaks down to discharge a serous fluid
containing the causative organism in great numbers. The center of the wattle
becomes necrotic probably due to pressure and to some possible toxic action of the
invading organism. The necrotic center may be shelled out. The discharge from
the infected wattles is the source whereby the soil becomes contaminated. After the
necrotic center has shelled out, there is marked proliferation of fibrous tissue with
consequent thickening and distortion. It has been found that the organism can be
cultured from such wattles months afterwards. For this reason, such recovered
birds must be considered as carriers. The above description is characteristic of
the typical chronic case. The acute form, which is marked by pharyngeal swellings, septicaemic symptoms and death in a day or two, is very rarely observed.
Due probably to attenuation of the organism and consequent power of the body
to localize the invading organism, it rarely extends beyond the wattle tissue
proper. In isolated cases, death has supervened owing to an extension to the
pharyngeal area and mechanical obstruction of the trachea. Occasionally there is
swelling of the infra-orbital fossa, and conjunctivitis on the same side.
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Hutrya and Marek, discussing the virulence and longevity of the cholera organism say:
'The bacteria of fowl cholera remain alive in manure for at least three months
(Gartnaer), in putrefactive carcasses and in garden soil for three months (Kitt), in
water with the exclusion of air, and at a temperature of 5°-6° for eighteen days
(Hertel). They also show a considerable resistance to cold (according to Kitt
they resist freezing for fourteen days and according to Hertel, their virulence is
gradually reduced at minus 13°), but they are less resistant to other harmful influences. Thus, when dried in exudate in the air, and under the influence of sunlight, they lose their virulence in forty-eight hours, and if the light is excluded, in
seventy-two hours (Heifer), whereas organisms of carcasses are sterilized by a
temperature of 45°-50° C. in three quarters of an hour, and in ten minutes at a
temperature of 58° (Kitt); 1 per pent carbolic acid; 0.5 per cent sulphuric acid
(Salmon); 1 per cent chlorate of lime and 5 per cent milk of lime (Jagar). The
blood and loose excrements are positively disinfected by mixing them with a 5
per cent copper sulphate solution (Colin). Turf dust also has some disinfectant
action (ulmic acid) for when bloody intestinal contents are mixed with it, the
effectiveness of the bacilli is destroyed in forty-eight hours. (Hertel)."
This organism is apparently very resistant, since outbreaks have occurred at
intervals of seven to eight months in the same yard. Possibly the carrier plays
an important part, though in certain pens under notice, the birds were pullets from
a non-infected area.
It is, of course, well known that the virulence of the pasteurella varies very
widely—a fact that is utilized in the preparation of the attenuated vaccine Similarly, its virulence may be raised by animal inoculation. In California Beach and
Freeborn (*) have described a condition which affects first year birds in the heavy
production period? and which seems to be always associated with the pasteurella.
In this condition the heavy layeis show diarrhoea and other symptoms and on
making a post mortem examination besides such generalized lesions as extracapillary haemorrhages, enteritis etc.. there is always seen rupture of the egg yolk.
They state that a strain of the pasteurella of very low virulence can usually be
demonstrated. It would seem that the mortality is due primarily to heavy feeding
and high production, with consequent ovary trouble, the pasteurella being a minor
cause of death.
Seddon (f), in 1914, studied this disease of the wattles in Victoria, and his
conclusions are interesting as indicating that, in the interim, from 1914 to 1926,
the virulence of the organism has declined. His organism, which was bacteriologically similar to the pasteurella avicida, showed a higher degree of virulence than the
present organism. It readily became septicaemic for the fowl, and the injection
of a few drops of blood from a fowl just dead, under the skin of another fowl, caused
death in eighteen to twenty-four hours.
In a study of the present disease of sixteen wattles removed from infected birds,
seven showed gram negative, bi-polar coccobacilli on direct smear, and twelve on
culture in agar and broth. In addition, there were present streptococci, staphylococci and other organisms. One of the cultures inoculated into a rabbit caused
death in twenty-four hours with many pasteurellas in the blood stream. Following up this line of enquiry with inoculation experiments on the fowl, the following
were the main conclusions arrived at:
1. On culture on agar, a bi-polar staining, gram negative pasteurella was
obtained from the majority of the wattles examined. Probably animal inoculation
might have revealed the presence of the organism in all cases.
2. This pasteurella is very virulent for rabbits, producing a fatal septicaemia
within eighteen hours.
3. It appears to be quite avirulent for the fowl when given subcutaneously.
* Circular No. 251. "Disease of Poultry in California". Beach and Freeborn.
fSeddon. "A Disease of the Wattle in Fowls". Journal of the Dept. of Agriculture, Victoria,
July, 1914.
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4. It produces typical oedema of the wattles with the usual sequelae after
injection of a small amount into the wattles of normal birds. *
From the economic aspect, the serious point about the disease is the disfigurement of stud birds, particularly cockerels, and, in the case of hens, the temporary
loss in egg production. It is proposed to attempt vaccination of stud cockerels
preventatively with a living vaccine, since this organism, injected under the skin,
is apparently avirulent.
For a short period, attemps were made to control the disease by injecting substances such as formalin, etc. into the substance of the wattle. These agents
apparently destroyed the organism in situ, but usually led to necrosis and distortion of the wattle.
It has been found that by burning all litter, turning up yards and sowing down
to green stuff, and then thoroughly spraying with a 5 per cent chloride of lime
solution, the disease can be controlled for a time. For enclosed birds, excellent
results have been obtained by the construction of concrete floors in the pens. At
the same time, all affected birds should be "cropped", i.e., the affected wattle should
be removed with a sharp scalpel. This method is drastic but is very effective,
though, of course, it disfigures stud birds. All wattles and other in-contact material
should be destroyed by burning. By the adoption of these methods "in to to",
in several cases the disease has been stamped out. In other, the weak link is either
faulty disinfection or lack of attention to the carriers.

LEUCAEMIA AND PSEUDOLEUCAEMIA
IN FOWLS
PROFESSOR PIETRO STAZZI, Experimental Station for the Infectious Diseases of Cattle
MILAN, ITALY

(Read by Title)

T

HE diseases of poultry which predominate in Lombardy are: cholera, which
is almost perennial; diphtheria, which is especially prevalent during the
rainy season; and the pest, which makes its appearance every two or three
years, spreads rapidly and is followed by a high rate of mortality. Typhus, which
is rare in Lombardy, appears to be fairly common in Piedmont, in fact the majority
of the cases of this disease that we have seen have been in fowls from the neighborhood of Novara, which is easily accessible from Piedmont.
In localities where certain breeds are reared a curious disease which is little
known to Italian veterinarians and breeders, occurs in an enzootic form. It is
known under the name of Leucaemia, Leucaemielosis, or Pseudoleucaemia.

Some

years ago I had the opportunity of studying this disease which used to be called
Lymphoma, or sarcoma of the liver or general sarcomatosis, and I was occasionally
asked whether the flesh of fowls having the enormous enlargement of the liver
characteristic of this disease could be utilized for food. The disease has now become more common, in some cases causing fairly heavy mortality, and has shown
itself to be particularly serious among certain breeds (Wyandottes). It is known
that the disease has been seen in Denmark, Sweden and Germany, and from Pickens'
report (f) it appears that it is frequently found in North America.
The clinical manifestations of this disease are not always clearly evident,
although its development is chronic and progressive. Ordinarily, the breeder's
attention is attracted by a certain degree of emaciation and the yellowish or yellowwhite tinge of the comb and wattles, but more frequently the disease is discovered
after a post-mortem examination, as the fowls either die suddenly without premonitory symptoms or they are killed for economic reasons.
*Private report by A. V. Turner, Melbourne University Veterinary School.
fReport of the New York State Veterinary College, 1917—P.226.
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If the disease has occurred more than once, the breeder can recognize it by
the emaciation it produces, by the diseased birds ceasing to lay, or by indications
along the edge of the sternum, of the characteristic enlargement of the liver. We
have learned from breeders that the disease lasts from two to four months and that
the fowls afflicted inevitably die.
The gross pathological findings are not always the same; but the variations
are only slight, there being generally a decided enlargement of the liver and spleen
(leucemic hyperplasia). Sometimes the enlargement is uniform and the organ has
the appearance of a fatty yellow'sh mass like the liver of a goose, which sometimes
weighs as much as 300 grams. More frequently, however, it is variegated in colour
and quite often the surface has raised spots or seats of disease not clearly defined
in area, which show whitish or the colour of mother-of-pearl in contrast to the rest
of the yellowish-red surface of the hepatic parenchyma. In many cases these spots
resemble the seats of disease, which, in cases of fibro-blastic nephritis among calves,
are observed on the surface of the kidneys—the so-called white spots. The kidneys
are often enlarged and variegated like the liver and frequently the ovaries are also
enlarged, uniformly or in bunches, with whitish disease centres.
The mucous surfaces of the intestines are generally normal, although in some
cases there are knots there and on the serous surfaces. The marrow of the bones
is greyish red.
A histological examination reveals a decided hyperplasia of the lymphatic
tissues, while the white corpuscles are sometimes collected in small groups or massed
about the blood vessels, sometimes ranged in strings. In Ellermann's work and
in that of Pickens there are numerous histological figures which are so clear as to
obviate the necessity of describing and reproducing our preparations in this article,
as they would contribute nothing to the data on the subject.
I have not been able to follow the disease clinically in the living bird except
in the case of some fowls in which the disease had been produced for experimental
purposes, (see below). In these I observed the presence of oligaemia only, the
number of white corpuscles not being in excess of those found in other birds kept
under the same condition of surroundings and diet, so that the cases I had the
opportunity of studying and reproducing resembled pseudoleucemia (Pickens)
rather than the true leucaemia.
In its symptoms and in the lesions it occasions, leucaemia cannot readily be
confounded with tuberculosis. The small tubercular nodules, hard, yellowish
and extremely numerous, are easily distinguished, even in the focal form, from those
caused by leucaemia. In cases which are not entirely clear, all doubt is removed
by a miscroscopical examination, which in tuberculosis reveals a large quantity
of acid-resisting bacilli, or from the clinical point of view by the use of tuberculin
(inoculation in the wattles). The examination of the blood is of no value, both
anaemia and leucaemia being present in tuberculosis.
With regard to the etiology of this disease various hypotheses have been put
forward, all of which have broken down before the results of experiments which
have demonstrated the infectious nature of the disease. Inoculation, either in the
peritoneum or in the veins, with an emulsion of viscera produces the diseases in a
high percentage of the birds inoculated (40 per cent), and the infection is also
detected in matter that has been filtered and which is consequently free from visible
and cultivable germs. On many occasions my assistants, Prof. Cominotti and Dr.
Bastoni, have produced the disease in chickens by the use of filtered emulsions,
and the results have been far more uniform than those obtained by other experimenters. The disease shows itself after a month of two or incubation and the birds
inoculated die within three or four months, showing symptoms of emaciation and
progressive anaemia, and revealing the leucemic enlargement of the liver and spleen
in the post-mortem examination. Hence both the neoplastic theory, which maintained that the characteristic cellular infiltrations were the outward signs of a
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neoplastic metastasis, (a theory which found but little support from the very
nature of the disease, there being an initial tumor in neoplasia whereas in leucaemia
and pseudoleucaemia the process is established at the same time in different organs),
and the theory of chronic intoxication have been abandoned. The disease is due
to a filterable virus which would appear to have a special stimulating action upon
the lymphatic tissues, different anatomical and clinical conditions being produced,
which vary according to the seat of the irritated tissue.
More frequently, as Ellermann says, the irritation of the morbid agent provokes a hyperplasia of the lymphatic tissues of the liver, spleen, kidneys and marrow,
characterized by an intense formation of lymphocytes which range themselves
round the blood vessels in strings or heaped-up masses, and as the proliferation of
the lymphatic tissues takes place outside of the blood vessels, the lack of increase
of lymphocytes in the circulating blood may be sufficient to cause death (the lymphatic leucosis of Ellermann). In other cases the proliferation of the lymphoid
cells takes place within the capillaries, in which case a few lymphoid cells may
invade the blood (the intravascular lymphatic leucosis of Ellermann), or cause the
occlusion of the capillaries (leucostasis). Quite frequently the virus produces
a proliferation in the myeloid tissues, as a result of which there is on the one hand
a massing of various leucytes, and more particularly myelocytes, in the interior of
the blood vessels, while on the other hand disease centres may be formed in the
liver, spleen and kidneys, composed of myelocytes and leucocytes with a single
nucleus, or many nuclei without a connecting stroma, which may also be scattered
in the body in the form of myelomatous tumors (aleucaemic myelosis of Ellermann).
Finally, there are cases in which only an incipient leucostasis in the liver
and marrow is found, with a slight infiltration in the tissues of the spleen accompanied by a diminished formation of red corpuscles and a negligible increase of
nononucleate leucocytes and myelocytes in the blood (the anaemic leucosis or
leucaemia of Ellermann). The alterations in the lymphatic tissues .are accompanied by anaemia due to an increased decomposition of the red corpuscles caused
by the haemolytic action of the virus, and also to a diminished formation of red
corpuscles as a result of the atrophy of the erythroblastic tissues of the marrow
which follows leucocytic hyperplasia.
It is difficult to determine how the infection is transmitted under natural
conditions, though it is probably effected by the bites of parasites which carry the
contagion from diseased to healthy fowls. It should be remembered, however,
that an important element to be taken into account is the predisposition to such hyperplasia of the lymphoid tissues, which seems to be characteristic of certain special
breeds. It must be admitted, however, that in the case of fowls, it is not uncommon
to find a leucoaemic or leucoplastic reaction which is weaker than the reaction to
other infective processes. (Skiba, Kitt).
I have advised injections of atoxel for the prevention and cure of the disease,
but it is not yet possible to define the therapeutic or prophylactic effect of this
preparation.

AVIAN TYPHUS AND AVIAN CHOLERA
IN ITALY
D R . GUIDO FI'NZI,

Professor at the Royal Superior Institute of Veterinary Medicine
MILAN, ITALY

{Read by Title)

S

INCE 1919, in Piedmont we have had the opportunity of studying an infectious
disease in fowls, of an epizootic character, which was called fowl cholera,
fowl disease or fowl pest. This disease also affected turkeys, guinea-fowl,
and often geese and ducks.
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The clinical appearance of the birds suffering from this disease, was, in its
principal aspects, that which has been illustrated by Perroncito in his classical
work since 1878, and the symptoms were those which are generally described in
all special treatises, in the chapter on "Fowl Cholera" (Gefliigel cholera).
The gross pathological lesions which we found in a large number of birds
affected by this disease, are those described in all books on medical pathology and
pathological veterinary anatomy, and which Pruss amply illustrated from a microscopic and macroscopic viewpoint.
Our attention was first aroused by certain centres of infection which caused
considerable losses in many valuable flocks in the immediate neighborhood of
Turn (Pozzo Strada). These centres of infection, which were of an extremely
contagious character and of rapid diffusion, were caused by the Bacillus bipolar is
avisepticus.
Realising the seriousness of the infection, we considered it wise to combat
it immediately by the use of the vaccine against avian cholera. This vaccine,
which was supplied to us by three different Institutes, was prepared with brothcultures of the Bacillus bipolaris avisepticus, attenuated by various methods.
The respective vaccines were employed with the necessary precautions, that
is to say used alone in the case of apparently healthy birds, and in conjunction with
serum against avian cholera, on birds which were suspected to be infected. However, the results obtained by the use of these products were not entirely satisfactory.
Consequently we thought it opportune to repeat our curative and prophylactic
experiments, using specially prepared autogenous vaccines.
We therefore prepared autogenous vaccines (with germs isolated in the
same centres of infection where the vaccines were to be used), following the usual
method already employed in the preparation of common vaccines against fowl
cholera, which we described in a previous article.
The results obtained by the use of our autogenous vaccines were most encouraging, and certainly far superior to those given in the first instance by commercial
vaccines or by the hetrogenous vaccines which we procured.
These results soon became known to our colleagues and also to poultrymen who
were especially alarmed to see fowl pest raging in such a menacing manner. Consequently, plenty of material for study and research soon began to arrive at the
special pathological laboratory and veterinary clinic which we were then directing
at Turin.
It was for this reason that from October 1919 until the date of our first publication in 1922, we were able to examine 110 fowls from all parts of the province of
Turin, where fowl pest was spreading rapidly, and to undertake research work on
this subject.
From the beginning of these investigations, we frequently isolated from the
blood taken from the heart of dead or dying fowls, germs of the colon-typhoid group,
sometimes in pure culture and sometimes associated with the Bacillus bipolaris
avisepticus. These germs, in their morphological characteristics, staining and
culture; in their agglutination properties with respect to the agglutination serums
(Paratyphus B.—Paratyphus A.—Typhus:—1:9000; 1:3000; 1:30000) resemble
the bacillus typhicus, the paratyphus B and the the paratyphus A. In accord with
Herelles, we have called this germ the bacillus of avian typhus.
Among the cultures obtained from one hundred and ten blood samples taken
direct from the heart, we have found pure cultures of Bacillus bipolaris avisepticus
in twenty-one cases; mixed cultures of B.b.a. and the bacillus of avian typhus in
fifty-two cases; pure cultures of the bacillus of avian typhus in thirty-two cases,
and five sterile cultures.
Vaccinations.—In 1920, on the basis of our first bacteriological observations
and of the results obtained from the use of mixed vaccines in human medicine and
veterinary practice, we were among the first to prepare a mixed vaccine against
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fowl pest. This vaccine was composed of all the above mentioned bactericistipiti,
the complexity of which was responsible for the mortality among the birds in the
centres of infection which we investigated.
For this reason, after thorough investigation, we prepared a tetravalent vaccine
composed of Bacillus bipolaris avisepticus with the bacillus of typhus, the paratyphus A and the para typhus B. A practical and logical use can be made of this
vaccine in centres of infection of either fowl typhoid alone, fowl cholera alone or
mixed infections of fowl typhoid and fowl cholera.
Our mixed tetravalent vaccine consists of an emulsion broth to which pure
inactive cultures are added, following Vincent's method, with a solution of phenic
acid and ether. According to American authors, this represents a mixed bacterin.
The tetravalent vaccine should be injected intermuscularly and in the thickness of the pectoral muscle. The following doses are most commonly indicated:
0.5 c.c. to 1 c.c. for fowls of six weeks and 1 c.c. to 2 c.c for turkeys, geese and ducks.
Judging that a single vaccination is insufficient from the standpoint of a rational
and practical prophylaxes, we suggest that it be repeated after twenty-three days,
with a dose of 1 c.c. to 2 c.c. for fowls of six weeks and over and 2 c.c. to 3 c.c. for
turkeys, geese and ducks.
We, as well as a large number of our colleagues and other poultrymen, have
obtained excellent results from the use of this vaccine, not only in flocks which were
threatened with infection but also in those which were already infected. In fact,
being a vaccine prepared with killed germs, it not only has an indisputable preventive power, but also the great advantage of having a vaccinal therapeutic action
in stimulating the specific and aspecific defensive processes of the organism.
The tetravalent vaccine which has already been used on tens of thousands of
birds, both healthy and infected, has always been well tolerated. Apart from a
light local reaction, shown more in healthy birds than in those already infected, no
harmful effects have ever been observed from the above mentioned doses. In a
few cases of particularly sensitive birds, there has been extreme drowsiness lasting for twenty four hours at the utmost.
Numerous publications and analagous results, in addition to our own observations, confirm the efficacy of our tetravalent vaccine against fowl typhoid, fowl
cholera and mixed infections of typhoid and cholera.
CONCLUSIONS

1. The disease which in Piedmont is called fowl cholera, fowl disease and fowl
pest, should be considered as an epizootic of fowl typhoid.
2. During the past few years, typical fowl cholera is much less prevalent in
Italy. In the Sardinian epizootic of 1925, Altara isolated the Bacillus bipolaris
ovisepticus only once.
3. Fowl typhoid should be considered as a real para typhus, produced by a
motile germ which we cannot class as the proper and specific germ of fowl typhoid.
However, in its morphological, cultural, bio-chemical and biological characters,
it is related to the colon-typhoid group.
4. The same as with fowl cholera, we remark a fatal or very acute form, an
acute form, and a slow or chronic form.
5. The disease can only be diagnosed by bacteriological investigations as
the clinical form and gross pathological lesions do not present sufficient characteristics.
6. In certain centres of infection, fowl typhoid is associated with fowl cholera,
in which case the infection is of a most serious character.
7. While the vaccine against fowl cholera may be effectually used in case of
typical fowl cholera, especially if the vaccine is autogenous and polivalent, it is
ineffective against mixed infection of fowl cholera and fowl typhoid.
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8. Our mixed tetravalent vaccine gives excellent results either in cases of
single infection of fowl cholera or fowl typhoid, or mixed infection of cholera and
typhoid.
9. As had been remarked in connection with fowl cholera, in 1922, we ascertained that the germs of fowl typhoid are found in considerable quantities in the
faecal matter, not only of birds which are still diseased, but also of those which have
recently recovered, and of those bred in the district where the disease is prevalent.
Consequently, as Altara confirmed recently, fowl typhoid can easily be spread
by means of germ carriers taken into healthy flocks.
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AN EXPERIMENTAL STUDY ON THE VIRUS OF
FOWL-PEST-ON THE SUSCEPTIBILITY
OF THE PIGEON
and YUTAKA KAWAMURA, Veterinary Laboratory
Ministry of Agriculture and Forestry

DR. NORICHIKA NAKAMURA

NLSHIGAHARA, TOKYO, JAPAN
INTRODUCTION

{Read by Title)
HERE are several publications dealing with the susceptibility of pigeons
to the virus of fowl-pest, but our present knowledge is still indefinite.
This country had fortunately been quite free from the disease, until
the first case was reported a few years ago. As several cases have occurred since,
practical research work became necessary to find out how to successfully eradicate
the disease.
With regard to the pathogenicity of the virus for the pigeon, the writers conducted the following experiments to ascertain whether it is possible to infect the
pigeon with the virus (three strains) derived from the affected hen.
Our knowledge as to the distribution of the virus in the body of the infected
fowl is still far from complete, though several treatises concerning this subject
have been published by many authors. Our experiments showed that the positive
results in vivo could be artificially obtained by inoculating with the brain taken from
the dead or dying diseased fowl, but not always with the liver, spleen, kidney,
testicle or blood, etc. Moreover, the subcutaneous inoculation of the brain into
the hen, in a dose of 0.000001 gram, caused the disease without exception. Therefore
emulsion of the brain in 50 per cent glycerine-salt solution or in sterilized distilled
water in 1 to 10 was employed in our experiments.

T

INOCULATION EXPERIMENTS

1. Feeding experiment.
The infection through the alimentary canal has often been proved by feeding
healthy chickens with the virus. However, transmission of the disease to pigeons
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by feeding has not yet been successfully proved; the writers succeeded in transmitting the disease to the birds by feeding a larger amount of the brain (0.5 gr.),
but not with a smaller quantity (0.00001 gr.) of the same material which was sufficient to produce the disease by subcutaneous injection. Besides the dose, it was
found that the infectivity of the virus for the birds depends upon the kinds of fluid
used for the preparation of the emulsion.
As the preservative for the virus, 50 per cent glycerin-salt solution (Prices
glycerin) seemed to be better than sterilized distilled water.
Feeding experiments with other organs, especially the liver and testicles,
which have been considered to be virulent, gave negative results.
The period of incubation appeared to be 2 or 3 days longer in the case of feeding
than in the case of subcutaneous injection of the same amount of virus, but in both
cases there were no differences in symptoms and course of the disease.
2. Co-habitation experiment.
Several investigators succeeded occasionally in infecting healthy chickens
by co-habitation with affected ones. A similar experiment was undertaken to
ascertain whether the disease would be transmitted by keeping healthy pigeons
in the same cage with affected birds for three months or more. The affected birds
used for this experiment were artificially infected by the subcutaneous injection of the
virus, so that healthy ones always co-habitated with them from the beginning of
the disease. However, as the artificially infected birds usually died in 3 to 7 days,
after a period of incubation extending from 3 to 6 days, the period of actual cohabitation was not longer than 2 weeks. These experiments gave no positive
result, none of the pigeons manifesting any signs of the disease.
3. Instillation into the conjunctival sac.
The disease was successfully transmitted to chickens by instillation of the
virus into the conjunctival sac; as similar experiments with pigeons had not
yet been reported, we decided to conduct some. For this purpose a number of
pigeons were used, and a drop of the 50 per cent glycerin-salt brain emulsion was
instilled into the conjunctival sac, with positive results.
4. Cloacal injection and cutaneous inoculation.
In pigeons, injection by cloacal injection of the virus (brain emulsion), was
successful in a single case; 0.5 c.c. of the virulent material was introduced into the
cloaca with a pipette.
The application of the virus to the scarified skin, produced the disease in two
out of three pigeons. In one case, the virus was rubbed on a part of the back from
which the feathers were plucked, and in the other case, on slight scratches around its
bill. This single application resulted in perfect infection.
DISTRIBUTION OF THE VIRUS

A series of experiments was carried out in connection with the distribution of
the virus in the artificially infected pigeons. The results showed that the virus
does not seem to be equally distributed in the organs of the affected pigeons, its
virulence proving to be very high in the brain, less in the liver, kidneys and spleen,
very slight in the testicle and non-existent in the cornea and lenticular body. The
virus was not demonstrated in the blood, at least not in the final stage of the disease.
PREDISPOSITION TO SUSCEPTIBILITY

The possibility of infection seems to depend to some extent upon age and body
weight. Young or old pigeons usually possess a certain degree of resistance to the
infection, but in positive cases, they either survived or died in 15 days on an average.
On the other hand, one to two year old pigeons weighing about 300 gr. were most
susceptible and the course of disease was comparatively short, four or six days.
Therefore, it wilt be seen that the susceptibility of pigeons differs with the age,
young and old pigeons being less susceptible while the ones weighing about 300 gr.
are most susceptible.
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SUCCESSIVE PASSAGES OF THE VIRUS

Since the successful infection of pigeons had been demonstrated, it was considered very interesting to determine whether such virus would be successively
transmissible from one pigeon to another, and, if this were the case, whether this
successively transmitted virus would always be infectious to chickens or not.
However, up to the present time, no experiment had been attempted relating to
the successive passages of the virus through pigeons. For this purpose, the first
virus (brain emulsion from the affected fowl), which was fatal to pigeons, was used,
0.01 gr. of the virus being inoculated subcutaneously at the breast.
In the first series, ten pigeons were used one after another for the passage
of the virus, every case developing typical symptoms, but the eleventh transmission
with the material from the tenth generation failed. This failure is probably due
to the weak virulence of the virus used, as the tenth pigeon died 68 days after
the infection.
In the second series, 22 birds were successively infected with positive results,
but the possibility of further transmission is not yet settled.
Although the same virus was not inoculated into chickens in every case, it
has often been proved that as a rule, the virus which passed through pigeons,
produced the disease in inoculated chickens.
THE CHANGES IN THE BLOOD OF THE DISEASED PIGEON

In the artifically infected pigeons, with a few exceptions, death usually occurred
within a week after the appearance of the symptoms. As is shown above, the
transmission of the virus to pigeons appears to be fatal in the positive cases. Consequently, it seems not to be practicable to utilize the resistance of pigeons to
distinguish fowl-pest from fowl cholera.
In conducting several of the preceding experiments, we had opportunities to
examine the circulating blood taken from 25 infected birds, and some differences
in blood cell count were found between these two diseases.
All the pigeons developed the typical disease after the injection of the virus
and in each case the blood was examined every day.
From our observations on the changes in the blood of the diseased pigeons,
it was found that within three or four days before the appearance of the symptoms,
the differential leucocyte count showed a remarkable difference in percentages of
various leucocytes compared with those in normal cases. The pseudo-eosinophilic
leucocytes were from two to three times more numerous than before infection, while
the number of lymphocytes decreased.
On the other hand, observations on the blood of three pigeons artificially infected with Bac. avisepticus, showed opposite results in the percentages of pseudoeosinophilic leucocytes and lymphocytes compared with those in pigeons infected
with fowl-pest.
In other words, the chief changes in the blood of the two series of pigeons,
the one infected with the virus of fowl-pest, and the other with the culture of B
avisepticus, are simply tabulated as follows:
Disease
Fowl-pest
Fowl cholera

Lymphocytes
decreased
increased

Pseudoeosinophilic
Leucocytes
. increased
decreased

Moreover, as a rule these changes were observed in every case, even in the
earlier stages. For this reason, these opposite changes caused by the two diseases,
will probably be valuable for differential diagnosis when pigeons are used for
inoculation experiments.
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SUMMARY

The results obtained from our experiments on the susceptibility of pigeons
to the virus of fowl-pest, and some observations on the infected birds, are briefly
summarized as follows:
1. The transmission of the disease to pigeons was successfully accomplished
by feeding a large amount of the virus, instillation into the conjunctival sac, application to the scarified skin, or by cloacal injection, but not by the co-habitation
of pigeons with affected fowls or pigeons.
2. The virus does not seem to be equally distributed in the organs of the
affected pigeons, its virulence being very high in the brain, less in the liver, kidney
and spleen, least in the testicle and no trace whatever in the cornea.
3. The susceptibility of the pigeon differs with the age, young and old pigeons
being less susceptible while the ones weighing about 300 gr. are most susceptible.
4. The successive passages of the virus through the pigeon is possible, and the
virus passed through pigeons is able to produce the disease in chickens.
5. Our observations on the changes in the blood of the diseased pigeons
showed that within 3 to 4 days before the appearance of symptoms, the pseudoeosinophilic leucocytes increased, reaching more than two to three times the numbers
found in normal birds, while the number of lymphocytes decreased.

THE USE OF THE BACTERIOPHAGUM
"LACTOZYM ALFA MEZZADROLI" IN THE
TREATMENT OF DIARRHOEA AND ENTERITIS
(COLIBACILLOSIS) IN CHICKENS
PROFESSEUR GUISEPPE MEZZADROLI,
ITALY

University of Bologna

(Read by Title)
N 1916-1917, I showed my colleagues at the Military Bacteriological Laboratory
at Rovigo that when I made an emulsion of a small amount of the Lactozym
culture and of the Hebert bacillus and then proceeded to scatter the emulsion
in broth of agar-agar or Drigalsky-Canradi agar-agar, this very curious fact was
observed; that even 24-36 hours later the typhus bacillus had not begun to germinate, or only a few rare colonies were found on the plain agar-agar.
We could find no explanation for this phenomenon, which at that time seemed
mysterious, for the technique used was the most favourable possible for the development of the Hebert bacillus and for hindering that of all the other germs.
A few years after the war, the ideas and verified facts were published relating
to a similar phenomenon observed by M. d'Herelle (at about the same time) and
it is to the latter that the honour belongs of having found the explanation of the
phenomenon.
The development of the Shiga, Flexner and Hiss bacilli is prevented by the
presence of a sort of invisible virus, ultra-microscopic, which M. d'Herelle called
"Bacteriophagum.''
The filtrate of the d'Herelle Bacteriophagum dissolves and consumes the
suspensions of the Shiga, Flexner and Hiss bacilli, even when the liquid containing
the invisible bacteriophagum is diluted to the extreme limit.
The facts I had observed about my Lactozym Alfa had many points of analogy
with those reported by M. d'Herelle, which caused me to suspect the presence
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of a bacteriophagum in the cultures of the microbe which had been used for eight
years with great success in the treatment of intestinal infections in human beings.
Professor Casagrandi, Director of the Institute of Hygiene of the University
of Padua, then embarked upon a long series of researches which enabled him to
discover and demonstrate the presence of a genuine bacteriophagum in the cultures
of the "Lactozym Alfa Mezzadroli" (*), capable of consuming the Coli Bacillus, the
d'Hebert and paratyphus bacillus, the Shiga Bacillus Dysenteriae, the Bacillus
Cholerae and the Bacillus Berbivorum.
Some more recent experiments, made upon rabbits into the veins of which a
suspension of the typhic bacillus and a filtrate of Berkefield taken from a culture
of Lactozym Alfa had been injected, demonstrated clearly and decisively that the
presence of the Mezzadroli Bacteriophagum, according to Sanarelli's theory,
prevents the typhus bacillus from traversing the mucous membrane of the intestines,
that the liberating injection of the vaccinated Coli Bacillus is without effect, and
that no typhic infection sets in, the vaccinated rabbits remaining immune, while
the control rabbits give a mortality of 75 per cent.
The autopsy confirms the results demonstrated; namely, the consumption of
the typhic bacilli.
The valuable researches made by Professor Casagrandi explain the efficacy
of the Lactozym Alfa in intestinal infections; an efficacy which cannot readily
be attributed to the acid-producing power of the lactico-proteolithic bacteria, and
which would not stand up against the criticisms made regarding lactic ferments,
to the effect that they are unable to pass the barrier of the stomach, were it not for
the theory of Prof. Sanarelli, which finds a fresh support in the presence of the typhic
bacillus under the intestinal mucous membrane of the control rabbits and its almost
total absence in the rabbits vaccinated with the bacteriophagum of Lactozym
Alpha Mazzadroli.
M. d'H6relle's discovery made a great stir in the medical and scientific world.
Controversies were started in all countries, but M. d'Herelle valiantly defended
his discovery and his ideas. From the discussion of the subject he passed to the
application. M. d'Herelle's latest book contains an account of the experiments
made with his bacteriophagum in the treatment of human beings.
M. de Costa Cruz says: "The results obtained by our Brazilian colleagues
entirely confirm those which we have observed (Bacillary Dysentry)."
The action of the bacteriophagum has shown its greatest activity in Coli's
Stapylocosis, Cystitis and Nephropyclitis, and in typhoid and paratyphic fever.
In his book M. d'Herelle also reports the results of the experiments made in
preventive vaccination against "avian" typhus.
"Of the hens vaccinated, a hundred were already ill at the time when the
injection of the suspension of the bacteriophagum was made. The mortality,
which in epizootics of typhus was almost 100 per cent, was only 5 per cent of the
100 sick birds to which the suspension of the bacteriophagum was administered."
The results obtained by M. d'Herelle with his bacteriophagum correspond
exactly to those obtained by Professor Ghigi of the University of Bologna and
Director of the Poultry Breeding Station at Rovigo. The report entitled "La
stazionz Superimentale di Pollicultura di Rovigo" (the Poultry Breeding Experimental Station at Rovigo), relating to the first three years of its work, enumerates
on page 325 the experiments made in fighting enteritis among chickens, and says:
"The administration of three or four centigrams of the Mezzadroli bacteriophagum
cured the sick birds completely and rapidly. In several cases of enteritis and
diarrhoea a cure was effected within twelve hours following the administration of
the bacteriophagum, which has proved to be infallible against intestinal infection."
*Professor O. Casagrande: II batteriofago nel Lattoenzima Alpha Mezzadroli; Zymologico e Chimica
dei Colloidi—March 1926.
This same culture of Lactozym is used by veterinarians in the intestinal infections of animals under
the name of Lacto-stop or Bacteriophagum Mezzadroli.
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The same beneficial effect has been observed by several veterinarians who
experimented upon large animals such as calves, small pigs, dogs, cats and even
horses.
Dr. Bussandri, Chief of the Zootechnical Service of the traveling school of
the province of Parma, in his report on the bacteriophagum published in the "Avvenire Agricole", Nos. 10 and 11 in October and November 1925, ' 'confirms the
success obtained by the use of the bacteriophagum in the treatment of enteritis
in animals."
The experiments conducted by Professor Casagrandi on rabbits intentionally
infected with the typhus bacillus, for the purpose of studying the possibility of
discovering some kind of antityphuc vaccination by using the bacteriophagum of
the Alfa Lactozym, prove by the results obtained and scientifically verified that the
bacteriophagum may be employed with success on animals.
If one desires to be prudent and remain absolutely within the realm of the
actual, one may conclude that the bacteriophagum, both that of M. d'Herelle and
that of the Alfa Lactozym (or Lacto-stop) are susceptible to being used with certainty
to combat enteritis and calibacillosis and to arrest diarrhoea of bacillary origin in
animals.

SEPTICEMIA OF DUCKS
F. R. BEAUDETTE, D.V.M., New Jersey Agricultural Experiment Station
NEW BRUNSWICK, N.J., U.S.A.
N 1884, Petri (1) observed a septicemia which, in one night, caused the
death of 8 geese, 6 ducks and 20 hens. A neighboring poultry yard was also
attacked and, in all, 30 geese, 25 ducks and 50 hens succumbed. The birds
appeared sad in the evening and were found dead the following morning; some
deaths occurred during the day and were preceded by spasms of the wings. From
the blood a small bipolar-staining organism was isolated which proved to be pathogenic for geese, ducks, hens, pigeons, rabbits, mice and rats. Guinea-pigs were
refractory but death could be produced occasionally in young animals by inoculation.
Punctiform hemorrhages beneath the epi and endocardium were repeatedly observed in ducks. Hemorrhages were also seen in the intestinal mucosa, and the
lungs were edematous.
Cornil and Toupet (2) described in 1888, a similar affection of ducks.
Diarrhoea, progressive weakening, muscular tremblings and death in two or three
days were given as characteristics of the disease. A bipolar-staining organism
measuring 1 to 1.5 or 2 in length and .5 in width was recovered from the heart's
blood. The organisms were present in large numbers in the blood stream and
internal organs. It grew on potato, did not liquefy gelatin and rendered bouillon
cloudy in 12 hours. Glycerinated gelatin afforded a better growth than plain
gelatin.
Autopsy revealed ecchymotic hemorrhages of the pericardium and a congestion
and fatty degeneration of the liver. Ecchymoses were also seen on the intestinal
serosa. The pathology of the disease seemed to justify the name duck cholera.
The organism was pathogenic for ducjts when inoculated or fed. A fowl and a
pigeon inoculated with .5 c c. of a bouillon culture were not affected but later
succumbed to inoculation with the fowl cholera organism. Another fowl was not
affected after eating bouillon cultures and still another failed to react to a subcutaneous injection of 2 cubic centimeters of culture. A pigeon similarly treated
also gave no reaction. Small doses inoculated into rabbits and guinea-pigs were
without effect but death was produced when 2 cc. were given to a rabbit. From
these results they concluded that the disease was a distinct malady from fowl
cholera.
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More recently Beach (3) described extensive losses in a large flock of ducks.
He stated that outbreaks had occurred in this flock for the past 20 years. The
first was observed in 1905 and another in 1912. Losses were sustained in 1914
from a disease manifesting itself entirely different from previous outbreaks. The
last attack appeared in May of 1922. No bacteriological examinations were made
during the 1912 outbreak but a small bipolar-staining organism was recovered from
each of the others. The strain isolated in 1914 did not kill a chicken when a broth
culture was inoculated, though pigeons inoculated subcutaneously died within 48
hours. Of the two ducks inoculated subcutaneously, one died and the other developed a swelling on each tibio-metatarsal joint-but soon recovered. The organism
recovered from the pigeons was without effect when inoculated intravenously into
two ducks. In the 1922 outbreak the mortality reached from 100 to 200 birds per
day. Organisms recovered from this outbreak killed rabbits by subcutaneous
inoculation in less than 48 hours and two of the three ducks similarly inoculated
died in less than 48 hours. He concluded that the organism was that of fowl
cholera.
The outbreaks of duck septicemia observed by us in New Jersey have not been
confined to ducks. An outbreak observed on February 2, 1924, at Lyndhurst,
affected only ducks since no other species were present. A similar one occurred
at Egg Harbor City on February 22, of the same year. An outbreak observed
November 12, 1924, at Belle Meade, affected not only ducks but also chickens.
In fact, it was thought that ducks brought the disease to this plant. Three ducks
died the previous March, 15 chickens were lost that month and 13 more died by the
15th of April. An outbreak occurred at Toms River during September and October
of 1925 and by the first of the year over 300 ducks had died. A similar disease
two years previously killed 35 guineas and 300 ducks on the same plant. Bacteriological examination of one of the several chickens dying at the time failed to reveal
the organism isolated from the ducks, although it was stated that the chickens
were affected with the same disease. One outbreak at Cranford was apparently
confined to ducks. On this plant there were 8 old and 32 young ducks as well as 3
old geese and 42 chickens. The first loss was a young duck on November 7, 1925,
and by the 25th, all the young had died and only one old duck remained. The
geese and chickens were not affected. A loss was investigated at Three Bridges,
November 16, 1925. The first death in pullets occurred three weeks before this
and 20 died. Five out of 33 geese and 3 out of 14 Muscovy ducks succumbed.
None of the sixty Indian Runner ducks were attacked. A similar disease on this
plant the previous year occurred between September and March and killed 500 of
620 hens. Muscovy ducks were next attacked and 30 of the 40 died. Finally
7 of the 22 geese died but the 40 Indian Runner ducks remained healthy. The
diagnosis was confirmed by cultural methods. Another outbreak at Westwood in
October, 1925, affected geese and turkeys but not the ducks and chickens.
SYMPTOMS

The symptoms are characteristic of an acute disease. The history usually
reveals that most deaths occur at night. There is loss of appetite, the affected
bird is indisposed to move and has a dejected appearance. Diarrhoea is usually
present in all cases. As the disease progresses there is great weakness, especially
in the legs, so that the bird may not be able to move. Spasmodic movements of
the head and neck or wings are quite characteristic. The bird may struggle violently just before death and food may be regurgitated.
LESIONS

One usually finds the feathers soiled with diarrhoeal discharges. There is
cyanosis of the skin over the ventral surface of the body. The mouth and nasal
cavity contain a thick mucous and the mucosa is highly reddened. Likewise,
there is mucous in the esophagus and trachea with congestion of the membrane.
The muscles are very dark red in color. The intestine contains a thick creamy
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catarrhal exudate and large blotch hemorrhages are especially common in the first
part of the intestine. There are subserous hemorrhages on the intestine and the
mesenteric vessels are injected.
The heart shows petechial or ecchymotic hemorrhages beneath the epicardium
and in the adipose tissue at the base of the organ. Petechial hemorrhages are
quite frequently found beneath the endocardium and are of more frequent occurrence in the left heart. The pericardial sac may contain a small quantity of strawcolored fluid.
The lungs show severe congestion or edema, solidification has not been seen
thus far. Usually, there are hemorrages on the parietal pleura and peritoneum or
in the fat tissue of the abdomen.
The liver is always congested and may show numerous, small areas of necrosis.
The spleen is likewise congested as are the kidneys. The ureters are distended
with urates.
The organism may be isolated from the heart's blood or any of the internal
organs as well as from the bone marrow and brain. In fact, cultures made from the
brain in decomposed specimens are less apt to be contaminated than those from
other organs.
The fermentation reactions of the duck septicemia organism do not differ
from those of fowl cholera. Acid is produced on dextrose, saccharose, mannite,
galactose, levulose and mannose. Acid may or may not be produced on arabinose,
xylose and dulcit. Lactose, dextrin, inulin, glycerol, raffinose, amygdalin, maltose,
salicin, rhamnose, adonite and erythritol are not fermented. The organism reduces nitrates, forms indol but does not change litmus milk in any respect.
The source of infection in an outbreak is rarely determined. It will be observed that the few outbreaks just reported occurred during the colder months of
the year. This is also true in a large measure for fowl cholera so there is a possibility that climatic conditions serve as a predisposing factor. This presupposes
the infecting organism to be always present. The occurrence of septicemia in
geese following transportation has led many to consider this as a weakening factor.
Ostertag and Ackermann (4) investigated this question as well as the possible
presence of the cholera organism in the intestines of healthy geese and hens. The
results obtained were negative in both instances, as geese kept for 5 or 6 days
without food or water at 4°C. failed to develop the disease. However, they were
able to demonstrate the presence of the organism in the droppings of artificially
infected geese by pigeon inoculations.
At the present time, an outbreak of fowl cholera is in progress at the Belle
Meade plant mentioned above, and swabbings made of the nasal mucosa on hemolized blood agar plates from healthy hens have revealed the presence of typical
fowl cholera organisms in some of them. Thus the organism may be carried by
healthy individuals and these may serve as a source of infection in outbreaks arising
from an unknown source. Possibly the same source of infection might be demonstrated in the case of ducks and geese.
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DISCUSSION

G. B. MORSE and DR. G. W. STILES participated in the discussion on this
paper, the principal points brought out being:—
That coccidia were occasionally found in ducks, but the intestinal tract is
not the natural portal of entry of this disease. A much larger percentage of birds
can be killed by installing a very small dose in the nasal cavity, without breaking
the mucous membrance, than by giving a massive dose by the way of the digestive
tract.
That very little success has been attained in any treatment of this disease as
it affects ducks or geese. There are probably carriers of the disease in the flock
and the disease has a periodicity.
DR.

FOWL SPIROCHAETOSIS
H.

COOPER,

Pathologist, Imperial

Institute

of Veterinary Research

MUKTESAR, INDIA

{Read by MRS. A. K. FAWKES)

/%N extensive study of fowl spirochaetosis was made at Muktesar during last
h\
year when a number of experiments were carried out. It was difficult to
JL \ interpret the results of experimental work, however, as the susceptibility
of local fowls apparently varied greatly, and well defined results were not always
obtained.
The main results obtained can be summarized briefly as follows:
1. The disease was shown to be transmitted by the fowl tick, Argas Persicus
2. Experimentally the disease was transmitted to healthy fowls by the following methods,
(a) Bites of living adult ticks.
(b) Subcutaneous injection of crushed adult ticks.
(c) Subcutaneous injection, drenching, rubbing into both scarified and
intact skin, of blood from affected fowls.
(d) Subcutaneous injection of droppings from affected fowls.
3. Both drenching of droppings from, and contact with (in the absence of
ticks) affected fowls, failed to transmit the disease to healthy fowls in the
few cases tried.
4. Vaccine consisting of glycerinated blood from affected fowls did not give
encouraging results in preventing the disease.
5. An antiserum was prepared from a donkey which has a marked agglutinating effect upon living spirochaetes.
6. This antiserum had also a distinctly protective effect against the experimentally transmitted disease.
7. Drug treatment of affected fowls with Soamin, Atoxyl and Salvarsan
appeared to show that Salvarsan has a marked curative value, whereas
Soamin and Atoxyl were of much less value.
8. Absolute immunity following an attack of the disease was shown to last
for six months, and it probably lasts much longer.
Before arriving at definite conclusions it will be necessary to repeat much of
the work, using either more uniformly susceptible fowls, or fowls in much larger
numbers for individual experiments then hitherto. The above statements should
therefore be accepted as preliminary results only.
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It is believed that the production of antiserum gives much promise of success
in preventive treatment, for it should be possible to prepare cheaply a serum with
a high protective value. The serum alone is likely to give immunity for a short
period of time only, but if treated fowls are then introduced into runs infested with
infective ticks, a strong and durable immunity should be set up, judging from analogy
with other diseases. The antiserum should therefore be of great value for use
upon imported fowls, and fowls to be introduced into known infected runs.
A striking point of interest arising from the work is the poor curative value of
Soamin in treatment.
DISCUSSION
MRS. A. K. FAWKES, DR. W. H. HOOKER, MR. L. C. TIPPER, DR. B. F. KAUPP
MOHAMMED ASKAR BEY took part in the discussion on this paper, the following

and
being the principal points brought out:—
That this tick has been controlled in Egypt by isolating the birds at night,
putting the poultry houses on receptacles containing tar.
That this tick is a curse in India, and once a bird is infected with spirochaetosis
fever it gives it to the others. Sodium has some curative value but no disinfectant
has any effect. The only effective method found to eradicate the tick is by fire,
using a blow lamp in the houses.
That burning sulphur and the use of crude petroleum have both been tried
without success. Using iron perches is not effective as the ticks walk along any
surface.

FOWL TYPHOID IN SOUTH AFRICA
G.

MARTINAGLIA,

V.S., M. S c , B.V.Sc, Division of Veterinary Education and
Research, Onderstepoort
PRETORIA, SOUTH AFRICA

(Read by Title)
HISTORY OF THE DISEASE

T

HE disease was first observed in Northern Italy by Perroncito in 1878,
and first described by Klein in England in 1888. Klein isolated the causal
organism which he named Bacillus gallinarum.
In 1895, Moore described an infectious disease in poultry in the United States,
which he associated with infectious leucaemia of fowls. He designated the organism
Bacterium sanguinarium.
Later, Hadley showed that the organisms isolated by Klein and Moore respectively were identical.
In South Africa, fowl typhoid has been confused in the past with fowl cholera.
It was not until 1924 that researches undertaken by the writer definitely established
the existence of fowl typhoid.
It is thus certain that the vast majority of epizootics of a septicaemic nature
in this country are not fowl cholera, as was previously surmised, but fowl typhoid.
There is no data available as to when fowl typhoid was first introduced in
South Africa but it appears that the disease has been smouldering for years and
is on the increase at present.
Our present knowledge of this disease in South Africa is based on the careful
clinical, pathological, and bacteriological study of five epizootics occurring within
a five hundred mile radius, involving the Transvaal, Natal, and East Griqualand.
The first cases diagnosed were sent from a poultry farm near Pretoria to the
Onderstepoort Laboratories in November, 1924, and during March of the following
year two severe outbreaks occurred in Johannesburg. In May of the same year,
dead fowls were sent in from Cedarville, East Griqualand, to the Allerton Laboratory
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Pietermaritzburg. The disease was recognised and bacteriologically confirmed.
During October, 1925, two sick fowls arrived at the Laboratory from a farm near
Pietermaritzburg and the disease was diagnosed as fowl typhoid.
To each of the owners where the last four outbreaks occurred, an autogenous
vaccine was dispatched immediately after the bacteriological diagnosis was made,
accompanied with instructions as regards isolation and general sanitation.
Vaccination is still in the experimental stage, but the results obtained so far
have been exceedingly promising. It seems that epizootics were checked by the
prompt vaccination of all apparently healthy birds.
All the above outbreaks were marked by extraordinary severity of the symptoms
and high mortality, except at one farm where the owner had his fowls in separate
runs.
The organism causing the disease was isolated from the liver, kidneys, spleen
and blood-stream. It was readily grown on the common artificial media and the
disease was produced again artificially by feeding these organisms to healthy birds.
The incubation period of fowl typhoid in South Africa (under experimental
conditions) varies from two to six days before a rise of temperature is noticeable.
SYMPTOMS

The symptoms, as noticed in South Africa, are recorded to enable poultry
keepers to detect the disease quickly, in order to take the necessary precautions to
arrest and prevent its spread. In an outbreak there is generally a rapid onset of
symptoms. Fowls die in rapid succession until the disease has run its course, the
death-rate depending on the resistance of the flock as a whole and the virulence of
the organism present.
The sick birds show a diminished appetite, increased thirst, and general dullness. The feathers are ruffled, especially round the neck, and the head is held
close to the body. The wings often droop, the sick fowl sometimes standing with
closed eyes and assuming a moping appearance; gaping and regurgitating movements are sometimes noticeable.
The droppings are of a greenish-yellow colour and, as a rule, very soft as in
diarrhoea. The feathers below the cloacal opening are greenish-yellow, tinted
with faecal matter.
The comb varies generally from a dark-red to a purplish-blue, but occasionally
some individuals manifest an anaemic appearance, especially of the wattles.
There is high fever varying from 107.5° to 111.5° F. (See accompanying charts).
The sick birds often feel quite hot to the touch when picked up from the ground.
There is a loss of condition, and just before death there is marked prostation and
often profuse diarrhoea. The fowl becomes comatose and the temperature subnormal.
POST-MORTEM APPEARANCES

Rigor mortis sets in immediately after death. On opening the abdominal
cavity an excess of amber or blood-stained fluid is often present. The liver is the
most constantly affected organ in avian typhoid, and is much enlarged in the initial
stages of the disease. The surface is smooth and of a dark-red colour, displaying
also yellowish patches. On incision, the liver is rich in blood and quite friable in
consistence. When the disease is of more than a week's standing, irregular multiple
necrotic spots or greyish specks are often seen. If an incision is made, these specks
are noticeable under the capsule and throughout the liver substance. The specks
may be discrete and very numerous.
The spleen is also as a rule enlarged. When this organ is much enlarged,
greyish irregular specks are just noticeable under the capsule. The organ is of a
dark-red colour.
The kidneys are generally swollen, rich in blood, and of a yellowish-brown
appearance. The lungs are often hyperaemic and oedematous, especially when

324

WORLD'S POULTRY

CONGRESS

TEMPERATURE CHRRT& OF
INFECTED FOWLS.

fowl.

N°3.

Natal.

JJafe: S. 5.'25.

f?ed with a 21-hourold culture, on branrna&h.

ANIMAL.
A/?/.

/Vat a I.

Bate: S. 5.'Z5.

-REMARKS.
fled v/tth a 2H~hoor~
old broth
culture
on br*n-rr>A*h.

WORLD'S

POULTRY

CONGRESS

325

there is fluid in the body cavities. On cutting the lung substance, a frothy fluid
is sometimes seen in the bronchial tubes.
As a rule, the heart is filled with coagulated blood. It sometimes displays
large, irregular haemorrhages under the epicardium. This is of interest as it is
held by some to be diagnostic for fowl cholera. In South Africa, typhoid haemorrhages as above were noted in many cases, and if their presence is taken as diagnostic
for fowl cholera, serious mistakes can be made. The heart sac generally contains an
excess of fluid.
The intestines are as a rule, pale, and show nothing but yellowish mucoid or
greenish contents. Sometimes there may be catarrhal enteritis with irregular
haemorrhagic patches on the lining mucous membrane.
The cloaca generally contains soft greenish-yellow faecal matter.
RECOMMENDATIONS FOR COMBATING THE DISEASE

(1) Sanitation is of primary importance in controlling any epizootic in poultry.
(2) Have fowls penned off from free range at the time of the outbreak.
(3) All in-contact fowls should be segregated, sick birds killed off, and all
carcasses burned.
(4) The droppings should be collected daily, and burned.
(5) Spray the walls, floors, and perches of the fowl-house with any efficient
disinfectant.
(6) Remove all shade-producing vegetation from the old runs; harrow in
unslaked lime about two inches deep, and allow them to remain unoccupied until
after the winter.
(7) A plentiful supply of pure fresh water should be given at least twice daily.
(8) All receptacles for food and water should be scalded with boiling water
while the epizootic rages.
(9) Spreading of the disease by rats, sparrows or any other probable vectors
should be guarded against by efficient netting.
(10) Birds returned from shows, or stock birds purchased from another breeder,
should be isolated in a separate pen, removed as far as possible from the fowl runs,
for a period of two weeks.
(11) Take the temperature of sick birds, as a high temperature would help in
arriving at an early diagnosis.
FOWL TYPHOID VACCINE

Vaccines are issued only to owners, where the disease has been definitely
diagnosed, and under the following conditions:
(1) That only 50 per cent of the birds be inoculated and marked in such a
way that they can be identified for three months.
(2) That a record of mortality from the marked and unmarked lots be kept.
(3) That all the birds which die, be forwarded to the Laboratory for postmortem.
(4) That the birds under test are not disposed of for a period of three months
after inoculation.
(5) That a report on the test be submitted to the Laboratory at the end of
three months.
DOSE:

1 c. c. PER FOWL
PROCEDURE

(1) Before the operation, the syringe and needles must be sterilized by boiling
for 15 minutes. During the operation dip each needle in a 75 per cent alcohol or
2}/2 per cent carbolic solution before the next bird is vaccinated.
(2) Innoculate under the skin of the inside of the thigh or under the wing.
(3) A second vaccination after an interval of a week may be advisable.
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It is recommended that to start with only a small number of the birds be
inoculated; if no untoward results are observed within three days, the remainder
may be done.
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COCCIDIOSIS OF CHICKENS-ITS OUTBREAK IN
THE ARGENTINE
DOCTOR SANTIAGO S. QUIROGA and DOCTOR RAFAEL SCASSO, Laboratory of

Bacteriology, Ministry of Agriculture
BUENOS AIRES, ARGENTINE REPUBLIC

O

BSERVATIONS during the last two or three months indicate an alarming
mortality of chicks from 10 to 45 days old in the vicinity of the city. This
outspread was at first attributed to sudden weather changes, which were
specially acute in the later part of October, and then to bacterial infection. Further
research shows that it is produced by the well known organism Coccidium avium.
From the data so far available, this trouble seems to be only beginning, and was
probably introduced from abroad (United States of America). The owner of one
of the poultry yards most affected by the disease has recently imported Rhode
Islands, a cock and two hens, from the United States, which may be the carriers
of the coccidia, notwithstanding the resistance of adult fowls to these parasites.
This belief is strengthened by the fact that during the twelve years since the establishment of the laboratory, this is the first time that the existence of this disease
has been observed.
CAUSE, SYMPTOMS AND SPREAD OF THE DISEASE

In bird pathology, the name of coccidiosis or white diarrhoea stands for an
infection generally located in the intestines of fowls, specially in chicks from 15
to 45 days old, caused by a microscopic protozoan parasite called Coccidium or
Eimeria avium.
The outbreak of this disease is so serious that in certain places it has totally
prevented the rearing of chicks. The proprietor of the above mentioned Rhode
Islands, in about 30 days lost 190 chicks out of 300 hatched artificially under perfect
conditions. This means a 63 per cent loss, despite prompt treatment and the
greatest care from the very moment of detecting the presence of coccidiosis.
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152.—Material No. 698. White diarrhoea
in chicks. (Coccidiosis)
TREATMENT

In most serious cases or acute stages of the disease, treatment with drugs is
of no avail, and such treatment is always inferior to the prophylactic or preventive
measures given below.
Saline purgatives are recommended one spoonful of magnesium sulphate in the
drinking water for 100 very small chicks; for 50 if they are four weeks old and 12
in case of adult fowls.
Eliminate green feed and give only very pure water. Sour milk, specially
if obtained from selected lactic ferments, is highly recommended.
PREVENTIVE MEASURES

In taking these measures, the source of contagion and the vitality of the disease
must be borne in mind. The oocysts can live over a year in a damp place and at
a temperature between 2° and 38° C.
The disease is often maintained by old fowls, and by adult ones apparently
cured but harboring coccidia that pass in the droppings.
Contagion in young chicks frequently occurs from the mothers carrying oocysts.
The mothers must therefore be separated from their offspring; when mortality
becomes heavy the worst cases should be killed and dead bodies burned. The
premises must be disinfected and kept perfectly dry for some time before using
them for a new flock.

153.—Material No. 753. Coccidiosis of chicks.
Fresh preparation, without colouring. Scraping from intestine. 280 diameters.

154.—Material No. 753. Coccidiosis of chicks.
Fresh preparation, without colouring. Scraping from intestine. 280 diameters.
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169.—Material B. 2050. Experimental coccidiosis of chicks.

Oocysts are very sensitive to the action of certain physical agents, such as heat,
cold and direct sunlight. In fact, they are destroyed by exposing the excremental
matter to direct sunlight. Heat above 40° C. kills them. Cysts contained in fresh
droppings, which have had no time to segment, die immediately at 100° C. and in
less than an hour at 55° C. Oocysts are also destroyed by frost.
Spores from segmented oocysts are much more resistant to these physical
agents; therefore every effort should be made to destroy oocysts recently dropped,
before sporulation may reinforce the natural resistance.
For this reason, and considering that coccidial infection is only transmitted by
ripe oocysts, and exclusively by introduction into the digestive tract, the control
of this disease depends generally upon the destruction of oocysts, avoiding contagion by food and separating chicks from all possible sources of infection. It is
therefore of the utmost importance to remove the droppings daily, and to keep food
containers as far from disease carriers as possible.
It is a good plan to have two separate yards or cages, changing the chicks
from one place to the other every 24 hours for 15 days. The floor must be cleaned
(dry) daily, by scraping and sweeping. By these means an outbreak of coccidiosis
has been checked in 15 days.
As a complementary measure, dry feeding is recommended, care being taken to
use clean containers, or better still, to sterilize them with the flame of an alcohol burner.

166.—Material No. 775. Coccidiosis of chicks.
Cross section of intestine (ceca)—Fixation:
Formaldehyde, Iodine, Paraffine. Colouring:
Hematoxyline, Eosine. 380 diameters.

170.—Material No. 826. Coccidiosis of
chicks. Prepared from droppings, showing a
coccidium in segmentation with sporocycts.
520 diameters.
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Other small concerns around Villa del Parque, Devoto and Florida lost every
chick from the first and even second hatches. One of these yards did not have a
single chick alive more than two months old, at the time of our visit.
Natural contagion takes place by the ingestion of droppings from affected fowls
containing one of the resistant forms of coccidia called oocysts, which are picked
up by chicks in food and water.
Infection may be spread by the purchase of affected birds, or hatching eggs
from infected places, by fowls in the neighboring yards as well as by pigeons, sparrows
and other birds, but undoubtedly the principal source of infection is imported
CLINICAL LIFE CYCLE OF THE PARASITE

The disease starts by attacking young chicks during the first days of life when
they begin to run freely in search of greens.
The first symptom is the appearance of a white diarrhoea which soon becomes
more fluid and sometimes bloody, especially in the morning. Affected chicks show
weakness and lack of weight, the mucosa when present is pale, but in most cases
the appetite remains undisturbed up to the moment of death, which comes suddenly
within a few days.
In other cases, the disease becomes chronic. The chicks go through a period
of drowsy sleepiness with loss of flesh, and after a certain time of apparent recovery
in which the diarrhoea symptom is not observed, they die suddenly without having
showed any more symptoms during the cycle of the disease.
Adult fowls show a decided resistance to the parasites, a chronic type of coccidiosis being involved, which does not seem to bother them; however, this is most
dangerous, as these fowls are chronic carriers of coccidia.
DIAGNOSIS

Coccidiosis can hardly be recognized by direct examination of affected birds,
as most of the symptoms are common to other diseases.
Laboratory examination is therefore required in order to definitely determine
the presence of the parasite. The microscopic examination can be made of droppings (excrementa) from living chicks, where parasites are sometimes plentiful
in cases of coccidiosis. (Fig. 170).
Diagnosis can also be made by anatomo-pathological examination of the lesions.
ANATOMO-PATHOLOGICAL EXAMINATION

The first observation in sectioning the abdominal cavity of chicks dying from
coccidial diarrhoea, is an intense congestion of the intestine, the ceca being the part
most affected by the parasite. Histological sections of this organ show the existence
of serious lesions confined to the mucous membrane lining of the ceca. In direct
examination this part of the intestine appears swollen by gases, with brown, cheesy
and more or less fluid contents.
The mucosa is dark red, with a desquamation of cells in the walls of the intestine;
in certain places the desquamation has the character of ex-ulceration rather than
true ulceration, readily visible with a common lens.
Microscopic examination of stained paraffine cross sections makes it possible
to see intestinal contents formed by epithelial nests, with mucous and figurative
blood elements attached to the surface. Mixed in the intestinal contents, numerous
coccidia can be observed in different stages of their life cycle.
As before stated, the intestinal mucous membrane lining is more disturbed in
these cases; the surface being desquamated and the epithelium reduced to nests of
glandular pouches surrounded by an infiltrated chorion of lymphatic cells.
Except in the mucous lining, no important lesions have been observed in the
other parts of the intestine, nor have we seen the specific germ of the disease in
other lesions. What has been observed, however, is jaundice and serious lesions
of hepatitis, without the presence of coccidia.
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Keep the poultry yards protected by wire netting to keep out pigeons, sparrows
and other wild birds.
Beware in getting new fowls; make sure that they come from clean premises,
or otherwise quarantine them. In buying eggs for incubation, disinfect them by
dipping in alcohol (75 per cent) for a few minutes.
This paper was read by title, and in leading the discussion on coccidiosis,
DR W. T. JOHNSON, Poultry Pathologist, Department of Veterinary Medicine, Oregon
Agricultural College, Corvallis, Oregon, presented the following:
The cause of avian coccidiosis (Eimeria avium) is the most widely distributed
known pathogenic agent in chicken flocks of the Pacific Northwest. The writer
has, therefore, made the study of this problem a major one in connection with
poultry disease investigations. In conducting these investigations, certain facts and
opinions have been established which the Congress Poultry Disease Committee
requested be presented at this meeting as a brief. This paper has, therefore, taken
the form of a summarized report of the coccidiosis work at the Western Washington
Experiment Station of the State College of Washington (1919 to 1925) and the Oregon
Agricultural Experiment Station (1925).
»
DISTRIBUTION OF THE PARASITE

Coccidiosis and commercial poultry raising are inseparable in the coast area of
the states of Oregon and Washington.
This does not mean that commercial poultry raising is hazardous because of this
situation, but emphasizes the necessity for keeping this problem constantly in mind
in connection with the rearing of young stock.
PATHOGENICITY

The parasite is the determining factor in coccidial infection and not feeding,
so-called "vigor" of the fowl, etc.
Pathogenicity is apparently always dependent upon sporulation and host
susceptibility, since properly sporulated occysts are always pathogenic to susceptible
fowls and unsporulated oocysts are either definitely not or questionably so.
Sporulation is controlled by air (or part of its constituents), temperature,
moisture, and freedom from putrefraction.
A suitable medium for sporulation is provided by two and one-half per cent
potassium bichromate in distilled water, as this inhibits bacterial action, does not
hinder sporulation or affect the viability of the oocyst.
Oocyst containing material should be just moistened with potassium bichromate
solution until sporulation is complete and then diluted considerably for preservation
and kept at about 7°C.
_
_
COCCIDIAL TYPES

Two types of oocysts have been established on the basis of size, shape and
colour.
Two types have been established on the basis of predilection—small intestine
and cecal types.
The production of pure small intestine and cecal types has been accomplished
through abligation (as described by Durant, Veterinary Medicine, August 1926) of
the ceca, followed by the feeding of sporulated oocysts or injection of sporulated
oocysts into the abligated cecum, respectively.
Suspensions predominantly small intestine or cecal type have been obtained by
selecting oocysts produced in these organs.
THE EFFECT OF TEMPERATURE ON THE PARASITE

Potassium bichromate (two and one-half per cent) will show complete sporulation in forty-eight hours.
Potassium bichromate cultures kept out of doors for six months, part of which
time the temperature went as low as — 19°C. proved pathogenic. Sporulation had
taken place before freezing.
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Oocyst-containing material subjected to approximately 0°C, for twenty-four
hours results in abnormal sporulation when suitable conditions are later provided.
Abnormal sporulation following freezing results in irregularity of the sporocysts
as to shape and number, and futile attempts at production of sporozoites in many
instances.
Freezing at 0°C, for twenty-four hours does not prevent pathogenicity of at
least part of the oocysts.
Oocyst-containing cecal content heated for one minute at 75°C, killed the
parasite.
Potassium bichromate cultures of sporulated oocysts have been killed by
heating at 75°C. for ten minutes.
The resistance of the parasite to freezing, a common natural condition, and
susceptibility to heat, to which it is subjected to a moderate degree in nature, suggests the possibility of evolution of the parasite as to temperature characteristics
according to the climatic conditions under which it has developed.
DEGREE OF INFECTION AND NUMBER OF OOCYSTS INGESTED

The severity of coccidiosis in fowls of equal susceptibility is chiefly dependent
upon the number of oocysts ingested when sporulation takes place in two and onehalf per cent potassium bichromate in water.
DISEASE SELF-LIMITING

The disease runs a limited course.
In most fowls smear examinations of feces or intestinal contents and scrapings
reveals no coccidial forms approximately a month following inoculation.
DETECTION OF THE PARASITES IN THE FECES

All non-pathogenic forms of the parasite may be found in the feces.
A small per cent of ingested sporulated oocysts may be passed in the feces,
being intact and apparently normal.
IMMUNITY OR RESISTANCE OF THE HOST

Commercially reared fowls may develop fatal coccidiosis after maturity, but
more possess a high degree of resistance if not immunity to experimental inoculation.
Cage reared fowls may with few exceptions be maintained very susceptible to
coccidiosis up to maturity.
A high degree of resistance, if not immunity, may be regularly developed by
experimental inoculation.
One or more inoculations do not necessarily produce a clinically observable
resistance to a later inoculation.
Resistance to coccidiosis is dependent upon the degree of infection, as well as
predilection of the parasite.
A high degree of resistance to cecal infection may be produced in very susceptible
fowls with two weeks from time of inoculation.
Daily inoculation with two thousand or less sporulated oocysts has resulted in
resistance with less manifestation of disease than when larger numbers were given
at greater intervals.
There is no apparent difference in predilection of the parasite of a given suspension regardless of whether given to fowls of brooder age or older.
No reciprocal relationship between small intestine and cecal infection has been
noted.
Infection of the ceca and small intestine may be simultaneously produced.
Resistance has been maintained for at least six and one-half months.
The development of resistance by haphazard natural inoculations tends to
nullify the production of resistant strains of fowls under average flock conditions.
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CONTROL

Sanitation provides the foundation for economical coccidiosis control.
Well-drained soil assists in preventing sporulation.
Daily cleaning of the brooder removes the oocysts before sporulation takes
place.
The use of a concrete brooder yard assists in reducing infection by providing
a yard which is relatively free of oocysts and one which may be readily cleaned.
The use of equipment such as poultry netting or hardware cloth on frames for
placing drinking vessels upon reduces ingestion of sporulated oocysts.
Such remedies as catechu, epsom salts, lime water, creolin, hydrochloric acid,
quinine sulphate, sour skimmed milk and a ration containing forty per cent dried
milk (recommended by the California Experiment Station) do not prevent serious
coccidial infection in experimental fowls.
A ration consisting of forty per cent milk is undoubtedly worthy of consideration
for a period of one to two weeks in connection with flocks showing a severe acute
outbreak.
PUBLICATIONS AND UNPUBLISHED DATA

Unpublished data, Western Washington Experiment Station.
Unpublished data, Oregon Experiment Station.
JOHNSON, W. T., Avian Coccidiosis, Poultry Science 11 (1923). T
IBID: Eimeria avium and the diagnosis of avian coccidiosis. Poultry Sci. I l l (1924).
IBID: TWO basic factors in coccideal infection of the chicken. Jour. Amer. Vet.
Med. Assn. LXX, (1927) N.8.23.45.
IBID: Immunity or resistance of the chicken to coccidial infection, (in press).
DISCUSSION

The discussion was led by DR. W. T. JOHNSON, and participated in by DR. J. E.
ACKERT, MR. L. C. TIPPER, DR. G. A. STILES, DR. B. F. KAUPP, DR. R. GWATKIN,
Dr. T. B. CHARLES and DR. L. DE BLIECK. The principal points brought out were

That the parasite is the determining factor in coccidial infection, pathogenicity
being apparently always dependent upon sporulation and host susceptibility.
That sporulation is controlled by air (or part of its constituents), temperature,
moisture and freedom from putrefaction.
That two types of oocysts have been established on the basis of size, shape
and colour, and two on the basis of predilection—small intestine and cecal types.
That freezing at 0° C. for twenty-four hours does not prevent pathogenicity
of at least part of the oocysts. Heating oocyst-containing cecal content for one
minute at 75° C. killed the parasite.
That the severity of coccidiosis in fowls of equal susceptibility is chiefly dependent upon the number of oocysts ingested when sporulation takes place in two
and one-half per cent potassium bichromate in water.
That a high degree of resistance, if not immunity, may be regularly developed
by experimental inoculation. Daily inoculation with two thousand or less sporulate
oocysts has resulted in resistance with less manifestation of disease than when
larger numbers were given at greater intervals.
That no reciprocal relationship between small intestine and cecal infection
has been noted. Infection of the ceca and small intestine may be produced simultaneously.
That sanitation provides the foundation for economical coccidiosis control,
well drained soil assisting in preventing sporulation.
That daily cleaning of the brooder removes the oocysts before sporulation
takes place; the use of concrete brooder yards assists in reducing infection.
That the use of equipment such as poultry netting or hardware cloth on frames,
upon which drinking vessels may be placed, reduces ingestion of sporulated oocysts.
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That such remedies as catechu, Epsom salts, lime water, creolin etc., do not
prevent serious coccidial infection in experimental fowls.
That a ration consisting of forty per cent milk is worthy of consideration for
a period of one to two weeks in connection with flocks showing a severe acute outbreak.
That the age of the birds is not a very marked factor in the development of
resistance against this organism, (Eimeria Avium).
That in the vicinity of Denver, among naturally infected flocks, good results
have been obtained by the use of the pcwdered catechu (one heaping teaspoonful
in three gallons of water, using that as the exclusive source of drink for a ten-day
period), and changing the soil on which the birds were running.

SOME INTESTINAL WORMS OF CHICKENS AND
THEIR CONTROL
JAMES

E. ACKERT, P H . D., Professor of Zoology and Experiment Station
Parasitologist, Kansas State Agricultural College
MANHATTAN, KANSAS,

U.S.A.

F

IVE species of tapeworms and two of roundworms are of very frequent
occurrence in domestic chickens of all continents. The recent examination
of 1,000 chickens by the writer in Kansas throughout the year showed that
49 per cent were infested with the large round worm, Ascaridia lineata (Schneider),
66 per cent with the cecal worm, Heterakis papollosa (Bloch), and that 49 per cent
of the chickens had one or more of the following tapeworms:
Choanotaenia infundibuliformis (Goeze), Raillietina cestidllus (Molin), Raillietina tetragona (Molin), Raillietina echinobothrida (Megnin), and Hymenolepis
carioca {MagaV).
IMPORTANCE OF INTESTINAL WORMS

The ability of some chickens to carry worms without obvious pathological
symptoms makes it appear that intestinal worms are not of importance in the
poultry industry. But Bradshaw (1907) considered worms as destructive as roup
and cholera; Meggitt (1916) found marked emaciation, dry scaly skin and abnormal
plumage characteristic of tapeworm infestations; and Beach (1925) reported loss
of flesh, persistent diarrhoea and occasional paralysis of one or both legs as resulting
from worm infestations. Herrick (1923) determined experimentally that the large
roundworm caused retarded growth, muscular deficiency, general weakness and
a mortality of 23 per cent in young chickens.
The most serious effects in these experiments and the highest mortality
occurred during the third week of parasitism when the attacks of the larvae upon
the intestinal wall were greatest. During this period the writer (1923 a ) found that
the larval worms have their anterior ends buried in the mucosa causing loss of blood
and other body fluids. Other effects of the large roundworm on chickens include
greatly shrunken thymus glands (Ackert, 1924) and a marked reduction of sugar
in the blood (Ackert and Titus, 1924).
Further evidence on the importance of intestinal worms was given when Graybill and Smith (1920) by feeding to turkeys embryonated eggs of the cecal worm,
transmitted the causative organism of "blackhead." These results were confirmed
by Tyzzer (1926) who found also that the l'blackhead" organism was in the tissues
of half-grown worms from cases of "blackhead."
From the general observations given and the experimental results cited, it is
evident that intestinal worms merit serious consideration in the poultry industry.
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LIFE CYCLES AND CONTROL MEASURES

Choanotaenia infundibuliformis (Goeze).—The larval stage of this tapeworm
develops in the body of the house fly (Musca domestica Lin.) according to Grassi
and Rovelli (1892) and Guberlet (1916); chickens become infested with the adult
worms after swallowing house flies containing these larval tapeworms.
Raillietina cestidllus (Molin) and R. tetragona (Molin). The life cycles of these
two tapeworms likewise involve the house fly, according to Ackert (1918, 1919)
who reared the adult worms in chickens by giving them flies fed eggs of these worms.
None of his control chickens were infested.
As the house fly is the only known means of transmitting these three chicken
tapeworms, the control measures should be directed against (1) the breeding of
flies, (2) their access to tapeworm eggs and (3) against chickens having access to
house flies.
It is well known that under favourable conditions of temperature and moisture
this fly can breed in all types of manure and in various kinds of waste and decaying
material, that its life cycle can be completed in from eight to ten days and that
as many as 1,200 flies may develop in one pound of horse manure. Thus, the probem
is to render the temperature, or the moisture content of the material unsuitable
for fly development. The stacking and ricking of manure facilitates oxidation
making the temperature too high in the center and the moisture content too low
at the sides of the stack for fly development. Spreading manure on the fields
lowers the moisture content. Early daily removal of the feces from the dropping
boards and storage in a fly-tight container aid in keeping the flies from swallowing
tapeworm eggs and from breeding in the manure. A few commercial poultrymen
are screening both the poultry house and the run thereby completely excluding
flies. Such a procedure, accompanied by sanitation, should make it possible to
raise chickens free from all animal parasites. The experiment will be watched with
interest by both poultrymen and parasitologists.
Hymenolepis carioca (magal.)—This thread-like tapeworm may be transmitted
by the stable fly, Stomoxys calcitrans, according to Guberlet (1919), who experimentally reared the adult tapeworms in young chickens fed upon stable flies from
poultry yards. As this fly breeds mostly in fermenting hay, straw, etc., its control
is accomplished by cleanliness around feed racks, avoidance of poorly formed straw
stacks, and burning of weed piles and other vegetation likely to ferment in the
* summer.
Raillietina echinobothrida (Megnin).—This large tapeworm, armed with hooks
on both rostellum and suckers, and frequently producing intestinal nodules, is
probably the most important tapeworm of chickens. Its life cycle is unknown.
Two less common tapeworms are Davainea proglottina (Davaine), transmitted
by the slug, Limax cinereus (Lister) and Amoebotaenia sphenoides (Raill.) Cohn.
by the earthworm, Ocnerodrilus (Ilyogenia) Africanus Beddard,according to Monnig
(1926).
Heterakis papillosa (Bloch).—The life cycle of the cecal worm is direct. During
an incubation period of about two weeks in the soil, the eggs develop coiled embryos
(Graybill, 1921, Danheim, 1925) and are ready to be swallowed by the chicken.
Hatching in the small intestine the larvae make their way to the caeca, bury themselves in the mucosa for a few weeks (Uribe, 1922) and grow to maturity in about
two months.
Ascaridia lineata {Schneider).—The large roundworm is transmitted directly
from one chicken to another after the eggs incubate about three weeks in the soil
(Ackert, 1923 b, Guberlet, 1924). When swallowed by the chicken, the egg hatches
in the small intestine liberating the larva which lives among the villi until the tenth
day when it bores into the mucosa destroying the intestinal glands (Ackert, 1923 a).
After the twentieth day the larvae withdraw into the lumen of the intestine where
they mature in about two months.
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The eggs survive freezing at 11° to 18° F, for 15 hours but not 22 hours (Danheim, 1919). They show less resistance to heat as 110° F. will kill them. Hartman (1923) found that July and August sunshine, in Kansas, killed all of these
worm eggs at the surface of the soil and at depths of two, four and six inches in
unshaded locations, but that the eggs buried in shaded spots survived for 100 days.
This led to the rotation of runs by some poultrymen and went far in controlling
all nematodes and coccidia.
A factor in the control of the large roundworm is the resistance of the chicken
to parasitism (Ackert and Herrick, unpublished). Thrifty White Leghorn chickens
kept free from parasites until three months of age are so resistant to the large roundworm, that they may subsequently swallow hundreds of worm eggs without showing
visible effects of the parasitism.
Herrick (1925) experimentally infested chickens of different ages with these
worms and found that as the chicks became older their resistance increased. Chickens 103 days old were 50 times as resistant to the growth of the worms as were
five-day old chicks.
Factors which lower the resistance of chickens to parasitism with the large
roundworm include loss of blood (Ackert 1926), lack of vitamin B in the diet (Zimmerman, Vincent and Ackert 1926), and an insufficient amount of vitamin A in the
diet (Ackert, Fisher and Zimmerman, 1927).
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DISCUSSION
DR. W. H. HOOKER, MR. L. C. TIPPER, DR. C. H. WEAVER, DR. A. B. WICKWARE, DR. J. C. GRAHAM, DR. A. FRASER and DR. C. P. FITCH took part in the

discussion on this paper, which brought out the following main points:—
That the use of kamala is still in the experimental stage but is a promising
treatment.
That the tapeworm eggs will live much longer than twelve hours within the
body of the fly, so there would be grave danger in feeding dead insects to chickens
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as it might infest them with tapeworms. The cockroach is the intermediate host
of the Mansion eye-worm, so cockroaches should not be fed to chickens.
That the heat of the sun at 108° F. will kill roundworm eggs on the unshaded
surface of bare ground and down to a depth of from two to four inches. On shaded
ground, however, the eggs will live for at least one hundred days.
That climatic conditions are an important factor in the time during which
ground that has been pulluted with worms will remain infested.
That the embryo of the roundworm will also go down into the ground.
That to date, the egg of the tapeworm has only been found in the body cavities
of the adult housefly,but there is no reason why the larvae should not swallow the
egg-

THE USE OF NICOTINE SULPHATE IN THE
CONTROL OF THE INTESTINAL
ROUNDWORM
B. FREEBORN, University of California Agricultural Experiment
Station
DAVIS, CAL., U.S.A.
(Read by Title)
HE average American poultryman does not need to be convinced that the
intestinal roundworm, Ascaridia lineata Schn. * is one of his most serious
enemies.
Since 1916, the University of California Agricultural Experiment Station has
been interested in methods of control for this pest. A large portion of the poultry
husbandry of California is practised in congested districts where the possibility
of yard rotation is not feasible. This feature mitigates against the possibility of
sanitary control and necessitates control by treatment of the infested birds.
DR. STANLEY

T

TOBACCO DECOCTIONS

In 1916, Herms and Beach recommended the use of an infusion made by
steeping a pound of finely chopped tobacco stems in enough water to cover for two
hours. This constituted the dosage for one hundred birds. The infusion was mixed
with one-half the amount of mash usually fed. As this was distasteful to the birds
it was generally necessary to deprive them of food for several hours preceding dosage.
Although this treatment was efficient in removing the worms, many cases of nicotine
poisoning followed its use and serious reduction in egg production almost always
resulted if laying hens were treated.
TOBACCO DUSTS

The next step in advance was made by Mr. J. J. Bergstedt, a commercial
poultryman at Petaluma, California, who tried using commercial tobacco dust
mixed with the dry mash. He reported satisfactory results which were corrobated
by the field trials of Dougherty and Beach (1919) at the University Farm and checked by the writer (1923) on laboratory birds. These trials resulted in the uniform
recommendation to mix tobacco dust, containing at least 1.5 per cent nicotine,
with the mash at the rate of 2 per cent by we'ght and feed continuously for one
month. The laboratory trials mentioned above were carried on with infested
*A paper by Schwartz (Jour. Agr. Res. 30:763-772, 1925) calls attention to the fact that
Ascaridia perspicillum Rud. has not been encountered in American chickens. The species
concerned here is A. lineata Schneider, described from a Brazilian chicken, in 1866. A
perspicillum is either exceptionally variable or includes a number of distinct species. A.
galli Schrank,
1788, has priority over perspicillum Rudolphi, 1803, and should be used
where perspicillum is intended.

WORLD'S

POULTRY

CONGRESS

337

birds confined in wire-bottomed cages, from which the droppings were received
in iron trays, which made possible their daily collection and examination for eliminated parasites.
Briefly, the results showed that tobacco dust containing from 1.5 to 2 per
cent of nicotine, mixed in the proportions of 2 per cent of the dry mash by weight
and fed continuously for from 1 to 4 weeks, removed practically 100 per cent of the
intestinal roundworms. Check birds, which were infested with worms but not
treated, were kept under observation and used to determine the effect of the
treatment on growth. The droppings of both treated and check birds were weighed
daily for some time and compared with the amount of mash eaten by the individual
birds. The ratio was found to be approximately 2.1 ounces of fresh feces to each
ounce of mash consumed. Using these figures as a basis it was computed that
the birds undergoing treatment, i.e. eating mash treated with tobacco dust, consumed 1 9 ounces of mash per day while the untreated birds ate 2.04 ounces. At
the end of three weeks treatment it was found that the treated birds had gained
3.8 ounces and the check birds 4.0 ounces. In other words, the birds undergoing
treatment and gradually being rid of their parasites had eaten less food (probably
because of its distastefulness), but had transformed 9.52 per cent of the weight of
their consumed mash into body weight, while the untreated birds eating normal,
acceptable food had transformed but 9.33 per cent.
Despite these satisfactory laboratory trials, which were, it must be admitted,
carried on under unnaturally favourable conditions, the reports from field trials
were not so satisfactory. In some cases the unsatisfactory reports were of entire
flock failure but in most cases it was reported that many individual birds showed
heavy infestation after treatment. The cases of entire flock failure were almost
invariably traceable to an inadequate nicotine content of the tobacco dust. Laboratory trials showed that an opened sack of the dust would lose as much as 14 per
cent per month and as high as 50 per cent if moistened with distilled water. Our
field observations led us to believe that the failure with individual birds was caused
by their reluctance to eat treated mash. To test this, a commercial flock that had
been undergoing tobacco dust treatment for three weeks was located, and a laying
house of pullets where the usual feeding of greens, grain and mash was practised
was selected for observation. Twenty-four of the "runtiest" birds were selected
and marked by using red and blue stains and varying the position of the marking.
Two observers then noted the food habits of all marked birds for two complete
days, starting at 7.30 A.M., before which the mash hoppers were closed, and ending
at sundown when the birds had all gone to roost. Of the 24 birds, all were observed
to eat grain, 23 ate greens and 13 ate mash. Of the 13 that ate mash, 9 partook
of this food in a hearty manner comparable with the unmarked, normal birds and
4 merely sampled it and left. Eighteen of the 24 birds were then sacrificed and a
count made of the worms present in their intestines. The average number found
in the 11 birds that had not eaten mash was 37.8 ranging from 109 to 7; in the
4 birds that merely sampled the mash the average was 36.5 ranging from 62 to 11;
in 3 birds of the 9 (the other 6 were not sacrificed) that ate mash heartily the average
was 1.8 with a range of 4 to 0.
This field observation substantiated our suspicions that many failures were
caused by the failure on the part of some birds to eat the medicated mash and
confirmed our belief that the only satisfactory treatment would be one involving
individual medication with a compound of known nicotine content.
INDIVIDUAL TREATMENT WITH NICOTINE SULPHATE

Nicotine sulphate is the only stable commercial nicotine product and it was to
this form of the alkaloid that we turned for a solution of our problem. Nicotine
had been shown previously to be the active vermicide present in tobacco. Nicotine,
nicotimine, and nicotelline, the three other alkaloids present, were useless.
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The chief difficulty in administration is that of its toxicity to the treated bird.
Nicotine is known to have a pronounced affinity for the sympathetic ganglia, and
in lethal doses the somatic reflexes are depressed to the extent that respiration and
other body processes cease. Three milligrams of the pure alkaloid administered
in the throat with a pipette is the maximum dose the average eight month pullet
can tolerate. The same dose administered into the mouth cavity where it comes
in contact with the various sensory nerve endings causes an almost immediate
death. Administered into the throat in a dilution with distilled water, a bird
tolerates approximately 0.1 gram of nicotine sulphate. However, if the solution is
made slightly alkaline by the addition of 0.016 grams of potassium hydroxide, death
is almost immediate on account of the liberation of free nicotine. Beach and Graybill (1925) have succeeded in administering 0.5 grams of "Black Leaf 40", a commercial nicotine sulphate product containing 40 per cent nicotine, in capsules, but
the danger of toxicity is great.
Discouraged by the probability of toxicity when the alkaloid or its sulphate
was administered uncombined, many attempts were made to combine the sulphate
chemically or physically with carriers that would render its administration safe.
Our most successful trial, however, was with Lloyd's Alkaloidal Reagent,
a selected fullers' earth that has been used as an alkaloid carrier for enteric medication (1923b). The results were highly satisfactory and after a series of trials it
was found that a dose of from 350 to 400 milligrams of a mixture made by combining
16 grams of this fuller's earth with 7.92 grams (6.6 cc) of nicotine sulphate (Black
Leaf 40), and placed well down the throat in a number two gelatine capsule, constituted an ideal treatment. Laboratory trials in sets of about twenty-four birds
were carried on at 72 hour intervals, until over 300 birds had been treated and their
individual records of vermicidal efficiency of the treatment procured. No set
fell below 95 per cent efficiency, the average for 312 birds being 97.2 per cent. Only
three birds fell below 88 per cent efficiency, the lowest one (60 per cent efficiency)
eliminating 203 intestinal round worms in 48 hours. These laboratory trials were
followed by field tests which proved so satisfactory that the method was accepted
commercially and has been used on literally millions of birds.
Although the empirical value of this procedure was recognized, the underlying
facts were so obscure that further work was undertaken to determine the mode of
action and the possibility for improvement. Lloyd's Alkaloidal Reagent is a
fuller's earth analyzed by Waldblatt (1913) as containing approximately:
H2O
17.41%
Fe2O3
14.18%
SiO2
55.3%
CaO
1.58%
AI2O2
9.82%
CO2. . . .Undetermined amount.
Fullers' earth are clays,—hydrous aluminum silicates, but not all clays are
fullers' earths as the latter are confined to those clays that have a high rate of
absorption for colors and can remove these colors from solution in animal, vegetable,
or mineral oils, as well as from water.
Our trials have indicated that the absorbed alkaloid is liberated to some extent
in all parts of the alimentary canal of the chicken but largely in the jejunum. An
alkaline condition may be helpful, but is by no means the determining factor, as
no prepared alkaline solutions have been able to free the nicotine under laboratory
conditions at temperatures commensurate with those found in the bird's intestine.
The possibility of enzymatic action is also contra-indicated by the fact that boiled
extracts from the duodenum and jejunum will also free the nicotine. Our investigations along this line have not gone far enough to venture an opinion as to the exact
cause of the nicotine liberation, but inasmuch as the fuller's earth loses its normal
ability to remain in suspension when subjected to extracts of intestinal washings,
the guess may be ventured that the direct cause will be found to be in the derangement of its colloidal system from purely physical factors.
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ON THE LIFE HISTORY OF THE CHICKEN
NEMATODE, ASCARIDIA PERSPICILLUM
DR. SHIRO ITAGAKI,

Assistant Professor, Agricultural Department,
Tokyo Imperial University
TOKYO, JAPAN

{Read by Title)
FEW observations as regards the life history in some species of the chicken
nematode, especially Ascaridia perspicillum, have hitherto been published,
though there are a number of reports upon the development of Heterakis
papillosa.
During the last three years I have been studying the development of the
parasite, and the following results were obtained.
In culture experiment with the eggs of the parasite, Ascaridia perspicillum,
I have found that it required 7 days to make embryos develop completely with
eggs in the hottest season of summer, the eggs being kept in a shallow layer of physiological salt solution or of 0.2 per cent solution of formalin. At room temperature
however, the embryos have never hatched out from the ova, if the same medium
was employed and no mechanical or physical irritation has been given to them.
It has been found that the eggs freshly discharged were still alive, in spite of
being exposed to severe cold out of doors for three months, namely, from January
to March, but most of them have been unable to develop to the embryonated eggs.
The eggs fully developed, which were kept outdoors in frozen water, have also been
found vividly alive after a period of four months.
In order to determine the resistance of the eggs against dryness, I have kept
some eggs not fully developed in a desiccator, and found that, after a course of 44
days, they were not capable of being developed to a state in which they could
infect, and that ripe eggs containing larvae were still alive after a period of 60 days.
The eggs which were exposed to a temperature ranging from 50°C to 53°C for
five minutes, have been found still alive, but at 54°C they were found quite dead.
The undeveloped eggs which were kept in a culture media free from oxygen, and
those kept in pitch darkness, were not able to develop and died within a few days.
As is known, the shell of Ascaridia eggs is thick and has a strong resistance
thus providing a marked protection against various chemical substances. I have
made some experiments with regard to the resistance of the shell, and found that it
could not be destroyed in a few hours by the action of ordinary disinfectants. Of
all the disinfectants which I employed for this purpose lysol and crude cresol were
found to be most destructive, for the eggs kept in 0.1 per cent solution of these
antiparasitic agents could not survive for a period of 3 days.
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It is worthy of note that Ascaridia perspicillum needs no intermediate host
during its development. Studies on a series of artificially infested chickens, killed
at short intervals, showed that a number of the eggs of this worm hatched out in the
glandular stomach and the rest of them in the muscular stomach, and moreover,
that the hatched embryos increased considerably in size in the small intestine.
It appeared to me also that the larvae required 37 days as minimum period to reach
their maturity in the, alimentary tract of the host.
I have conducted some feeding experiments by giving the eggs of Ascaridia
perspicillum to chickens, and have shown that no larva was to be found in lungs,
liver, kidney and thoracic or abdominal cavity. It may be considered, from this
fact that there is no evidence of any migration of the larvae within the body of the
host during their development such as in the case of Ascaris larvae. On the basis
of this experiment it can be said that the development of this worm is very simple
and direct. This sort of development is one of the developing ways of Ascaridia
perspicillum, and I will call this "the first developing way."
In another series of feeding experiments, it has been found that some of the
early-stage larvae which reached the small intestine, penetrated the mucosa of the
domicile through the Liverkuehn's glands, and 9-12 days after feeding, the larva
was found in the circular muscular layer of the intestinal wall. In cases where the
larvae penetrated the mucosa of the intestinal wall, the nodules were formed,
in which the larva was always to be found in the early stage of development
According to my study, the minimum period required for the formation of
nodules in the tissue of the intestinal wall is 36 days. These nodules were usually
found under closer inspection in the circular muscular layer, but sometimes they
were found in the mucous membrane or in the subserous coat. The nodules were
usually found in the lower third of the small intestine, but towards the end of it,
about 2 cm. from the beginning of the rectum, they were always lacking. Each
nodule was the size of a pin-head or sometimes a little smaller, and they rarely
overlapped one another.
Further examination of the nodules showed that the larvae grew to some extent during their sojourn in the nodules and then returned directly through the
wall of the nodule, (not by way of blood and lymph vessels) to the lumen of the
small intestine. This sort of development is evidently more complex than that
mentioned above, and I will call this "the second developing way" of Ascaridia
perspicillum.
It is of great interest to note that the larvae grew by the second developing way
only in severe winter and chiefly in midsummer, while in spring and autumn, when
all the surrounding conditions are suitable for the existence of the worms and the
development of the eggs, they grow by the first developing way.
Having examined about 460 specimens of chicken intestines taken from various
poultry yards, I have demonstrated that this nodular disease due to the larvae of
Ascaridia perspicillum has been widely distributed in the city of Tokyo and its
environs, and moreover, that the occurrence of this disease was remarkable in summer
and winter, but, on the contrary, it was decidedly rare in spring and autumn.
The younger nodules were slightly reddish and transparent, but the older ones
were of a whitish or opaque colour owing to accumulation of lymphocytes around
them.
The microscopic examination of the affected part of the intestine showed that
each of the nodules contained a living larva' and was infiltrated with epithelioid
and small round cells. Sometimes blackish nodules were seen, indicating that
haemorrhage took place at the escape of the larvae through the nodule wall to the
intestinal lumen.
In these nodules, especially along the course by which the
larva was thought to have escaped, the tissue was found to be much damaged.
These changes were to be seen in the early spring and autumn in the intestines of
infested chickens.
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FIGURES 1-2

Eggs of Ascaridia
perspicillum.
FIGURE 3

Anterior part of a
larva, 8 days old.
FIGURE 4

Anterior part of a
larva, 13 days old.
FIGURE 5

Posterior part of a
young male worm,
18 days old.
FIGURES 6-7

Anterior and posterior partsof a young
male worm, 20 days
old.
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FIGURE 8

Anterior part of a young
worm. 24 days old.
FIGURES 9-10

Cephalic and posterior
ends of specimen shown
in Fig. 8.

FIGURES 11-12

Cephalic and posterior
extremities of a male, 33
days old.
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FIGURE 15
FIGURE 13

Two kinds of verminous nodules in the wall
of the small intestine.
H. Ascaridia-nodules.
D. Nodules owing to
Davainea echinobothrida.

Nodule in the longitudinal muscular layer.
FIGURE 16

Nodule in the mucous
membrane.
FIGURE 17

FIGURE 14

Ascaridia-nodule in the
circular muscular layer.

16

Nodulein the subserosa.

17

M.
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Lg.

FIGURE 18

FIGURE 22

Nodule with Calcareous
degeneration in its
centre.

Haemorrhage owing to
the escape of the larva
from a nodule to the
intestinal lumen.

FIGURE 19

Nodule with accumulation of l y m p h o c y t e s
around it.

L. Larva.
C. M. Circular muscular layer.

FIGURE 20

Larva which entered
the Liberkuehn'sgland.

M.M

FIGURE 21

Larva penetrating the
circular muscular layer.

CM

Jl

L.

Lg. Accumulation of
lymphocytes.
H. Haemorrhage.
N. Nodule.
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PHYSICAL STUDY, ECONOMIC VALUE OF BIRDS,
TRANSMISSION TO PROGENY AND
THE INFLUENCE OF MALES AND FEMALES IN
THE TRANSMISSION OF BACILLARY
WHITE DIARRHOEA
B. F. KAUPP, B.S., M.S., D.V.M. and R. S. DEARSTYNE, B.S , M.S., Research
Pathologists, Experiment

Station of the North Carolina State College

RALEIGH,

N.C., U.S.A.

i ACILLARY white diarrhoea of the domestic fowl divides itself into two
distinct phases; first, the septicemic form as found in young chicks; second,
the form of a localized condition or the condition of focal infection which
is found in the carriers of this disease and which is the pernicious source of the
infection in the offspring.
The course of pullorum infection in chicks is well established. Its symptomatology has been investigated and the post mortem lesions are familiar to those
connected with poultry investigations. That a generalized bacteremia exists in
chicks is evidenced by the fact that the causative organism has been recovered
from the heart, liver, spleen, kidneys, lungs, bone marrow and brain of chicks
dying from the disease.
Out of the bacteremic stage of the disease, a number of those afflicted will
survive and grow to maturity. This number is estimated at 25 per cent by Rettger
(11) and 40 per cent by Doyle (1). In the majority of instances the systemic
shock suffered is thrown off and the infected chick will develop to maturity with no
apparent external manifestation of the disease. The bridging over of the gap
between the bacteremic form of the disease and the condition of focal infection is
one which is interwoven with theoretical possibilities. Nevertheless, the common
end product is found in the adult in the form of focal infection.
A true focal infection, according to Kolmer (7), is produced by microorganisms
gaining access to the tissues at certain places and the production of a localized and
confined infection without symptoms, or with such slight symptoms as are commonly disregarded.
There are three recognized sites in which this infection may focalize; viz.,
the reproductive organs and their accessories, the pericardial sac of the heart and
heart tissue, and in the various systic developments in the abdominal cavity, and
possibly on other anatomical structure. This focalization brings up the question
of selective tissue affinity, which is the crux of this very important disease, and which
involves the fact that microorganisms tend to be destroyed in every tissue or
organ except those that are poor in defensive forces and which are peculiarly susceptible to the specific organism in question.
In the case of ovarian infection in birds the question of an optimum environment, as far as food is concerned as well as the apparent lack of antibodies, makes
the ovaries an ideal site for focalization. Emulsions of infected ova content during
tests recently conducted at the North Carolina Station failed to show antibodies
in infected ovarian material in as low a dilution as 1 : 10.
From the bacteremic stage in the chick, the infective organism probably
lodges in suitable tissues, and remains in a semi-dormant condition until the physical
condition of the growing bird is such that it probably becomes activated due to
unknown stimuli, and exerts its deletereous effect due to reproduction and toxin
elaboration.
Confirmation of the site of focalization and of the efficiency of the agglutination test for this disease is tabulated in Table 1. The birds autopsied were re-
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actors to the test for bacillary white diarrhoea as applied by representatives of the
State Veterinarian's office in North Carolina.
TABLE I
CONFIRMATION OF SITE OF FOCALIZATION INFECTION IN BACILLARY
WHITE DIARRHCEA
Pathological Lesions

Blighted ova
Blighted ova and cysts on
mesenteric web
Cystic ova
Blighted ova and oviduct
purulent
Blighted ova and pericarditis. . .
Blighted ova, oviduct
purulent, pericarditis
Cystic ova and pericarditis
Oviduct purulent
Pericarditis
Blighted ova and detached yolk
in abdomen cavity..
Cloacal cysts
Blighted ova and lesions on liver
No lesions

Pullets
Guinea Reds and
Rocks
(1)
(46)

R.I.
Reds
(123)

B.P.
Rocks
(43)

S.C.W.
Leghorns
(74)

White
Wyandottes
(42)

60

25

44

24

*5

4
6

1
5

21

1
3

1

10
12
5'
18
1
1
1
2

1
4
1

7

3

3

*3
1
1
4

3

4
3
2
4

1
2

74

30

55

16

2
2

1
1

*2

1

1

1

Males
(5)

3

12

2

9

*3

S. Pullora recovered from
Ova
Heart and purulent lesions of
same
Both heart and ova . . .
Heart and liver
Mesenteric cyst
Cloacal cyst
Detached yolk
Liver . .
Testes

1
1
1
2

1

6

3
1

i
2

DISCUSSION OF TABLE I

Of 329 reactors autopsied, exclusive of males, 94.5 per cent showed lesions
which could be directly ascribed to the disease process. The ovaries were the
principal site of focalization, 275, or 83.6 per cent, showing a pathological condition
of the same. Sixty, or 18.2 per cent, revealed pericarditis while 20; or 6 per cent,
showed cystic structure outside of the reproductive system. Subdividing the
tabulations into adults and pullets, it shows 96.8 per cent of the adults showing
lesions and 80.4 per cent of the pullets, which suggests a development of the
pathological process as the birds grew older. In the adults, 46, or 16.3 per cent,
showed pericarditis while in the pullets 12 or 26.1 per cent showed the same
condition. This higher percentage of heart lesions in young birds might indicate
that at this age the heart tissue is relatively higher in susceptibility and that after
the disease is focalized there is an elaboration of an inflammatory exudate rich in
antibodies against S. pullora as proven in this investigation which condition might
be considered as a factor in the eventual throwing off of the disease by carriers as
sometimes is the case.
Confirmation of the disease by recovery of the organism from pathological
lesions is indicated in Table I and is somewhat lower than the results of most other
investigators.
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Gwatkin (4) reports the recovery of S. pullora from 94 of 102 pathological
ova examined or 92.2 per cent. Doyle (1) was successful in recovering the organism
from 37 of 42 birds autopsied or in 88 per cent. Rice (12) autopsied 26 birds
giving reactions of varying intensity and recovered S. pullora from 17 or from
65.4 per cent. Rettger's (9) early work showed a recovery of the organism in 15
of 26 pathological ovaries examined or 57.7 per cent but later reports make note of
the recovery of S. pullora in 41 of 46 birds examined or 89.1 per cent.
A digest of Table I would show that of 242 hens showing ovarian lesions the
organism was recovered from 182 or 75.2 per cent. From 38 hens showing pericarditis in various stages the organism was isolated from 10 or 26.3 per cent, while
the total number of hens posted showing lesions was 274 and the causative organism
was isolated from 190 or 69.3 per cent. In pullets S. pullora was recovered from 7
of 25 showing pathological ovaries or 28 per cent while the organism was recovered
from the heart of 4 out of 13 birds showing lesions at that site or 30.8 per cent.
One pullet showed lesions of the liver from which the organism was isolated. Of
the total of 37 pullets showing lesions the organism was recovered from 11, or
29.8 per cent. Two males posted showed pericarditis, but failed to yield the organism from that site, although it was recovered from the testes in both of these
instances. A total summary shows that from 313 birds showing lesions, S. pullora
was recovered from 203, or 64.6 per cent.
PERSISTENCE of AGGLUTININS IN CARRIERS

The persistence of agglutinins in the blood of carriers is a peculiar physical
characteristic of the carrier bird and one which is vitally connected with the value
of the test for baccillary white diarrhoea. If the presence of agglutinins is of such
fluctuating character as to give negative tests at periodic intervals, then the value
of the test is impaired. If it is such that a bird giving a complete agglutination will
maintain this reading, the test is a reliable means of detecting the great majority
of active carriers during the testing season, providing the person conducting the
test is qualified to do the same.
Erickson (2) tested fifteen hens showing positive reactions for a period of twelve
months, his results showing a fluctuation varying from positive to negative during
this period. Gwatkin (4) made observations on the consistency of reactions,
testing the blood of eleven birds from April to October, and his results showed that
with one exception the results were constant. Doyle (1) tested 14 carriers for eleven
months, the results indicating a fluctuating of the test, 21 per cent ceasing to react
during the period; 35 per cent showed, increasing reaction; 35 per cent decreased
and there was no change noted in one bird.
In the tests conducted at the North Carolina Station the technique of the
agglutination as advocated by Rettger was used. Four antigens of S. pullora,
including one commercial, were used, and one of E. sangumaria. All of the strains
used showed high antigenic properties.
Table II shows the persistency of agglutinins as brought out in this last test.
TABLE II
PERSISTENCE OF AGGLUTININS AGAINST BACILLARY WHITE DIARRHOEA

Four antigens used; dilutions of 1 : 50 and 1 : 100, 29 birds under test for 14 months
Reaction
Reaction
Reaction
Reaction
Reaction

maintained
fluctuating (still positive),
increased
decreased (still positive)..
ceased
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21 birds under test for 6 months
Reaction maintained
Reaction fluctuating (still positive)
Reaction ceased. . . .
Reaction increased.

No.

Per cent

15
3
2
1

71.4
14.3
9.6
4.7

Reaction maintained
Reaction fluctuating (still positive).
Reaction increased. .
Reaction ceased....

23
19
7
1

46
38
14
2

oooo

50 birds tested for 6 months against avian typhoid antigen,
dilutions 1 :50 and 1 : 100
No.
Per cent

The results of these tests are fairly in accordance with the results of other
investigators, indicating that a fluctuation in the presence of antibodies exists in
the blood stream of carrier birds from time to time. Season, broodiness, or moulting did not affect the test in this experiment. Little difference was noted in the
action of the various antigens, or in the relative difference in the two dilutions, a
close relationship being maintained throughout the entire period of the test. Despite the fluctuating tendency, the application of the test on the flock held fourteen
months would have removed 90 per cent of the carriers at any period, and in the
flock held six months would have eliminated 98 per cent of the infected birds.
The test would also have the value of removing carriers of avian typhoid, the
figures indicating 98 per cent efficiency in this respect.
RESPIRATION

The respiration of the carrier bird, as far as could be determined, did not
vary as an average from normal respiration. In artificial infection studies of
adults, there was noted an increase in respiration during the period of Fastigium,
but such fluctuations from the normal were limited to brief intervals and normal
respiration was re-established as body equilibrium was restored. This respiratory
deviation parallels, as a rule, the respiratory chart of fowl typhoid and fowl cholera
as established by Kaupp and Dearstyne (6).
TEMPERATURE

The temperature of carrier birds presents information which is of particular
interest. There was noted at times, temperatures in carrier birds which attained
an elevation of three degrees above normal, which gives rise to the supposition that
at intervals the focal infection might become generalized for a brief period, which,
if so, might be responsible for the spread of the infection from adult to adult, as
recorded by several investigators, should the germs be voided in defecation. Nothing to confirm this supposition has been accomplished at the time of the writing
of this paper.
In artificial infection studies of the disease in adults, the incubation period
ranged from three to eight days, with antibodies being confirmed in the serum in
from twelve to fourteen days. Gwatkin (4) reports antibodies appearing in artificially infected birds in from three to twelve days, while Doyle (1) demonstrated
their presence in four and in six days. Profuse diarrhoea was noted during the
studies at the North Carolina Station, and in one instance, there were well-marked
symptoms of leg weakness.
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BODY WEIGHT

Monthly body weight of 38 reacting birds taken over a period of twelve months
showed that 87 percent of these birds attained their maximum body weight during
the early winter months, and 95 per cent were of their minimum weight during the
late autumn. As this follows the trend of the weight curve of normal birds, it is
safe to assume that with the exclusion of exceptional cases the disease does not
exert any considerable influence on body weight.
TENDENCY TO NEST

Exclusive of acutal broodiness there was exhibited a well defined tendency
to nest, especially on the part of strong reactors and low producers. An example
of this tendency is that of a Leghorn hen which from November, 1925, to October
1926, laid 28 eggs and during that time nested 91 times. This bird was autopsied
at the termination of the period mentioned and showed a purulent condition of
the oviduct and a complete blighting of the ovaries, from which the causative
organism was subsequently isolated. So pronounced was this nesting feature
in the flock carriers that it might safely be noted as being typical of the heavy
reactor.
BLOOD STRUCTURE OF CARRIERS

On a comparative basis, Hematology has not yet attained its proper place
in the science of Poultry Pathology, and it is not out of place to assert that a greater
knowledge of blood structure would materially add to the knowledge of disease
process in the feathered world.
It is not improbable that nature is endeavoring to combat infections with all
means available. Scientific literature relating to the phenomena of phagocytosis
and to other natural means of combating infection in poultry is very meager, and
yet there is little reason to doubt that the agents of immunity that are so active
in the human find a close parallel in the fowl.
In an effort to establish the blood structure of the carrier bird, 40 numerical
and 38 differential studies were made on strong reactors. The results are noted
in Table III.
TABLE III
(Normal blood of chickens taken from clinical pathology of the
blood of animals—S. H. Burnett)
NUMERICAL COUNTS

Red Corpuscles
per cmm.

Leucocytes
per cmm.

2,460,000
2,400,000
3,017,000
3,100,000
3,637,000
3,860,000
3,283,000
2- 3,000,000
3,324,000
2,880,000
2,980,000 x

32,300
26,300
33,777

Thrombocytes
per cmm.

Author

45,556

Albertone and Mazzoni
Hayem
Mack
Malassey
Moore
Stoltying
Ward
Warthin
Burnett
*Kennett

55,272

20,081
36,185
12- 29,000
17,921
33,000
48,000

10,000
29,000

•Determined at N.C. State College Experiment Station, 1926, by H. C. Kennett.
xBlood structure of carriers of bacillary white diarrheoa as determined by numerical counts at the
Experiment Station of N.C. State College.
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DIFFERENTIAL COUNTS
Percentages of Varieties
Leucocytes
per cmm.

33,700
12-29,000
17,291
* 48,000

Large
Lymphocytes Mononeclears Polymophonuclears Eosinophiles
54.9
35.5
58.0
Large Small
8
42

6.2

14.5
5.5

7

32.7
21.5
28.8
Eosinophiles
Red
Granular
28
13

2.7

10.0
3.3

Mast
Cels
3.3
2.0
4.3
1

Mack
Warthin
Burnett
Transitional
1

*Determined at Experiment Station of N.C. State College of Agriculture, average at differential
counts of 37 birds.

Assuming that the figures in Table III represent normal blood, it is apparent
that there exists in the blood of a carrier a condition of mild leucocytosis of the
polynuclear variety. This blood picture might indicate the possibility of an upset
in body equilibrium occasioned by the infection becoming generalized at irregular
times as noted in temperature studies.
In the individual adult bird infected with living cultures, the blood picture
present is represented by the following typical study.
ARTIFICIAL INFECTION BLOOD STUDY, PRE-INOCULATION
NUMERICAL COUNTS

Date
Jan.15
Jan. 18

Erythrocytes

Leucocytes

Thrombocytes

3,050,000
3,180,000

32,000
28,000

10,000
15,000

46,000
52,000
62,000

10,000
40,000
40,000

INFECTED JANUARY 18TH

Jan.21.
Jan. 26.
Jan. 30.

3,410,000
3,090,000
3,010,000

The study corresponds very closely to the alterations of the blood structure
in fowl cholera as cited by Ward (13) and Kaupp and Dearstyne (6), and in fowl
typhoid as recorded by Moore (8) and by Kaupp and Dearstyne (6). The course
of the disease in the virulent form in adults in relation to blood change undoubtedly
follows that of most of the septicemic diseases of birds.
INFECTED EGGS LAID BY CARRIERS

This phase of the study of thecarrier of bacillary white diarrhoea is one of extreme importance. It is the vital link in the chain of the propagation of the disease.
Considerable work has been done on this and various associated lines, all tending
to bring to light the relationship of the infected ova to the egg delivered. Rettger
and Stoneburn (9) reported the recovery of the germ from 9 of 44 eggs laid by
infected heps, or 20.5 per cent. Hadley et al (5) reported 6 of 55 eggs from infected
hens showing S. pullora, or 10.5 per cent. Gwatkin (4) reported 20 of 240 eggs
from infected birds, or 4.76 per cent showing pullorum infection. Doyle (1) recovered S. pullora from 9 of 341 eggs from reactors, or 2.6 per cent all eggs coming
from 4 of 14 reactors in the test. Gage (3) isolated S. pullora from 32 of 619 eggs
tested, or 5.2 per cent.
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At the North Carolina Station, from December 1, 1925, until September 1,
1926, 1,313 eggs were examined from a flock of infected Single Comb Rhode Island
Reds and S. pullora was recovered from 96, or 7.31 per cent. From theflockof
infected Single Comb White Leghorns, 2,505 eggs were examined and the organism
isolated from 131, or 5.23 per cent. The aggregate of these examinations shows
that from 3,818 eggs from reacting birds S. pullora was recovered in 227 instances, or
from 5.94 per cent. Of the 55 birds in this test, 14 failed to lay eggs from which
the organism was isolated, and of these, five did not lay during the period, while the
production of the remaining nine was very low. The ratio of egg infection fell
in the groups listed in Table IV.
TABLE IV
RATIO OF EGG INFECTION

Under 1.: 5
Between 1 :5 and 1 :10
Between 1 :10 and 1 :15

1
7
12

Between 1 : 15 and 1 : 20
Between 1 : 20 and 1 : 30
Over 1 : 30

10
7
5

DEATH RATE IN THE INFECTED FLOCK

The death rate in the infected flocks was abnormally high, the figure being
31 per cent. This suggests a lowering of vitality in the reactors as the birds were
housed, fed and cared for under practically the same conditions as those of the
Station flock, in which the annual mortality is under 15 per cent.
ECONOMIC VALUE OF BIRDS

As shown in Graph No. 2 both flocks of birds proved profitable. The fact
remains, however, that nearly all birds on test were pullets or pullets nearing the
hen year. Data compiled since the tabulating of this information indicates that
these flocks will show a deficit in egg production in the hen year.
GRAPH NO. 1
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FOWL TYPHOID AND FOWL CHOLERA
L. D. BUSHNELL, PH.D., Agricultural Experiment Station, Manhattan
KANSAS, U.S.A.
{Read by Title)
INTRODUCTION

T

WO of the most common infectious diseases of the domestic fowl are fowl
typhoid and fowl cholera. These diseases are wide spread in nature, both
are highly infectious, and are often confused by the layman and the veterinarian.
In this paper an attempt has been made to call attention to the more common
differences between these diseases.
A correct diagnosis is necessary for the successful biological treatment of these
diseases. This is necessary because the organisms causing the diseases are of
entirely different nature. Fowl typhoid is caused by an organism, E. sanguinarium
of the paratyphoid, or paracolon, group of bacteria, while fowl cholera is caused by
P. avicida, which is a member of the hemorrhagic septicemia group. These organisms have little in common except that they produce diseases in the domestic fowl
with clinical symptoms which are often confused.
DISTRIBUTION OF THE DISEASES

These diseases appear to be present in all countries, although of unequal distribution. Kaupp and Dearstyne report that cholera is not common in the
southeastern part of the United States while typhoid is a common disease. Truche
states that fowl cholera is localized in the north and east of France while fowl
typhoid is found in the south of the country. In Kansas we have found cholera to
be more prevalent than fowl typhoid. From a summary of five years study in this
state we have diagnosed one hundred and thirty-nine cases of fowl typhoid from
fifty of the one hundred and five counties in the state, while fowl cholera has been
found in two hundred and sixty-four cases from sixty-nine counties. Both diseases
appear to be uniformly distributed as seen from the map. The reason we have
not found both diseases widely distiibuted in the western third of the state is probably because few sick birds are sent to us from those counties. There is no reason
to believe that they are not present. In the thinly populated areas of western
Kansas these diseases may not be generally present today but in all probability
will eventually be carried into those areas. Each year adds more counties to our
list, showing that the diseases are probably common throughout the state.
SEASONAL DISTRIBUTION

We have collected data on the seasonal distribution of various diseases in this
state and Table I gives those for fowl typhoid and fowl cholera during the past
five years.
TARLE j
FIVE YEARS SUMMARY OF OUTBREAKS IN KANSAS
Diseases
Fowl cholera
Fowl typhoid..

Jan.

Feb.

Mar.

Apr.

May

June

July

Aug.

Sept.

Oct.

Nov.

Dec.

Total

15.1* 20.4

17.8

7.1

3.9

1.2

3.9

3.9

3.9

4.7

7.8

10.6

264

7.2

4.3

6.5

7.9

13.7

15.8

11.5

12.2

9.4

2.9

139

4.3*

4.3

*Per cent per month.

We have not been able to explain these seasonal differences to our entire
satisfaction. It may be that the fowl typhoid predominates in summer because
young birds are more susceptible than older birds, and the fowl cholera may pre-
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dominate in winter because of predisposing factors such as inadequate diet, closer
housing, increased protein and lack of exercise.
Whatever the reason for the seasonal distribution it seems quite characteristic
for this section of the country. The similarity of the sources and modes of infection
in these two diseases makes such seasonal distribution of interest.
DIFFERENTIAL DIAGNOSIS

We shall not attempt to give a detailed discussion of these two diseases, however,
we have found in Kansas what Had ley and his associates have described for the
east and Kaupp and his associates for the south.
The differential diagnosis of these diseases is important from the standpoint
of biologic treatment. At the present time, this type of treatment is rather common
among veterinarians, with good success in some cases but with indifferent success
in others. There are certain reasons for this which cannot be discussed here.
It should be emphasized that no one factor can be depended upon for differential diagnosis of these two diseases. In some cases the findings are very characteristic and in some they are not. In the latter case the exact diagnosis often depends
upon a bacteriological examination.
ANTE-MORTEM
FOWL TYPHOID

FOWL CHOLERA

Comb usually pale, or slightly
congested in rapid death.
Diarrhoea present. Droppings
usually bile stained and greenish
Death usually slow. Birds appear
sick.
Prostration not marked. Birds
droopy, listless, lack appetite.

Comb usually purplish,
Diarrhoea present. Droppings usually
yellowish, whitish, mocus like, or
bloody.
Death very rapid. Birds found dead
without signs of sickness.
Prostration very marked. In chronic
cases symptoms similar to those of
typhoid.

POST MORTEM

Serous and fibrious exudate in
pericardium and body cavity.
Small whitish necrotic areas on
heart muscle. No change in some
cases.
Enlarged, bronze or mahogany
colored, icteric liver. Some show
small whitish necrotic areas or
areas of congestion.
Lungs usually normal or of a
grayish appearance.
Kidneys, small areas of facal
necrosis.
Spleen greatly enlarged and
congested.
Leukemia common.
Intestine usually shows hemorrhagic
arid extreme catarrhal inflammation
throughout. Usually bile-stained
contents.

Serous and fibrious exudate less
common.
Petechnial hemorrhages on heart
muscle and fat. Not so prominent
in chronic cases.
Liver not usually enlarged, more
hemorrhagic and congested, usually
friable. Necrotic areas not common,
Lungs usually congested and may
contain pus.
Kidneys, cloudy swelling,
Spleen little enlarged and congested,
Leukemia uncommon, anaemia in
chronic cases.
Intestine shows marked hemorrhagic
condition especially of first flexure,
Usually yellowish, mucus, or bloody
contents.

BACTERIOLOGICAL

Bacteria in blood stream at death.
Gram Negative rods. Not polar
staining, non-motile. Mostly

Many bacteria in blood in acute cases,
very few in chronic cases. GramNegative rods. Polar staining, non-
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BACTEROLOGICAL (Cont.)

uniform in size, 0.5-0.6 x 1.0-2.5 M
Some young cultures show long
regular filaments

motile. Mostly uniform in size,
0.5-0.6 x 0.75-1 0 M. Some young
cultures show large irregular, distorted
forms.
Grows in scant, somewhat bluish
colonies with regular borders.

Grows in luxuriant, grayish-brown
somewhat opaque colonies with
wavy borders.
In broth, uniform clouding with
In broth, uniform clouding at first
ring and granular sediment, supernatant with heavy ring, peldicle, and viscid
fluid does not clear.
sediment.
Indol negative or slight.
Indol positive.
Nitrates not reduced.
Nitrates reduced to nitities.
H2S usually produced.
H2S rarely produced.
Produces acid in glucose and maltose. Produces acid in glucose and maltose.
SEROLOGICAL

Organisms agglutinated by
homologous serum in high
dilutions.
Organisms agglutinated by S.
pullorum antiserum in high dilutions.
E. sanguinarium antiserum
agglutinates S. pullorum antigen.

Organisms agglutinated by homologous
serum only in low dilutions.
Organisms not agglutinated by S.
pullorum antiserum.
P. avicida antiserum does not agglutinate S. pullorum antigen.

IMMUNOLOGICAL

Organisms phagocyted to
considerable extent.

Organisms not phagocyted to any
extent, somewhat more in immunized
than in non-immunized birds.
Rabbits and birds may be
Rabbits and birds may be immunized
immunized to killed cultures
to killed cultures but not to culture
and to culture filtrates.
nitrates.
Birds not protected by use of P.
Birds not protected by use of E.
avicida bacterins or antiserum.
sanguinarium bacterins or antiserum.
Only the most outstanding differential features, are given in this list. The
description of the clinical and autopsy findings are of the most typical forms of the
diseases. These may vary considerably with the severity of the diseases The
bacteriological findings are more constant, especially the fermentation reaction of
the organisms The bacteriological examination of blood serum is of very little
value except in acute cases of cholera In many of the more chronic cases the
organisms cannot be found in the blood after death.
The following table will give the chief differential characteristic of the fermentation reactions of these organisms.
COMMON DIFFERENCES BETWEEN P. AVICIDA AND E. SANGUINARIUM
Organisms

P. avicida
E. Sanguinarium
a = Acid

Glucose

Lactose

Maltose

Sucrose

a

g

a

g

a

g

a

g

+
+

-

-

-

—

—

—

—

+
—

—

Indol

Growth

+
-

Scant
Moderate

g = gas

We have had little difficulty in using such an outline to classify quite definitely
the organisms isolated from birds dying from these diseases. These findings usually
check very well with clinical and post-mortem findings as indicated in the outline.
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THE AGGLUTINATION TEST AS APPLIED TO
THE CONTROL OF BACILLARY WHITE
DIARRHOEA
C. P. FITCH, B.S., M.S., D.V.M. and R. E. LUBBEHUSEN, B.S., D.V.M., University
of Minnesota
ST. PAUL, MINN., U.S.A.
HE successful control of any infectious disease depends on a satisfactory
diagnostic method. Serological tests are extensively used in the recognition
of many of our widespread infectious diseases. Those more commonly used
are agglutination and complement fixation.
Jones was the first (1910) to report the satisfactory application of the agglutination test for the diagnosis of bacillary white diarrhoea. Since this time many
investigators have reported on the use of this test in the recognition of fowls infected

T

with Salmonella pullorum.

Hitchner, in 1923, pointed out that the blood of hens which are high egg producers often contains a high fat content which interferes with the accurate interpretation of microscopic agglutination results Starving the fowls for at least
36 hours previous to bleeding resulted in clear sera and excellent results. He noted
further that starvation caused a marked decrease in egg production with a slow
recovery after four days. Rebrassier, in 1926, reported that the so-called cloudy
reactions could be satisfactorily eliminated if phenol was omitted in the preparation
of the antigen.
The experiments conducted at Minnesota show that the precipitate is largely
protein and that little fat is present. We believe that it is derived from the globulins. The addition of sodium hydroxide as recommended by Matthews has
not in our work been entirely satisfactory. The change of p H has materially
affected the results in some cases in serum of weak agglutinating properties. Another disturbing factor which has not been mentioned, in the literature is the growth
of bacteria in the tubes which have been incubated. Smears made from tubes
which appeared to be the typical "cloudy reaction" have on microscopic examination showed enormous numbers of rod-shaped organisms occuring in long chains.
A study of these bacteria proved that they belonged to the mycoides group. These
unsatisfactory tests have largely occurred when the serum was not fresh or properly
drawn. It has been determined that the first prerequisite for a satisfactory test
is a serum which is fresh and nearly sterile. We have employed with good results,
the addition of boric acid solution to the tubes in which the blood is drawn, as
recommended by Baker. We now employ an antigen freshly prepared from agar
slant cultures of Salmonella pullorum. These cultures are washed with saline
solution (0.85 per cent) thoroughly shaken and filtered through cotton. The
antigen is not heated and is diluted with physiological saline until it has a density
of approximately tube one of the McFarland nephelometer. No preservative
is added and the antigen is freshly prepared each day. After the dilutions (1-50,
1-100) are made the tubes are incubated at 37°C for 48 hours and the tests read.
By using this method we have reduced the number of unsatisfactory tests to a
minimum. Our experimental results agree with those reported by Stafseth. We
have found birds the blood serum of which has remained cloudy for eight months.
There were intervals, however, during this time in which the cloudiness was not
pronounced.
The various methods used in conducting the agglutination tests for bacillary
white diarrhoea are brought out by Runnels. He sent a questionaire to various
laboratories, from which he tabulates the following results:—

TABLE I
Laboratory

1

2
3
4
5

Dilution

Antigen

Number
of Strains

Method^ of
Standardizing
Arbitrary Standard

0.5% Phenol

Length of Time Tubes Kept
After Test was Set
Hours
Room
Hours
Hours
Temp.
37°
Ice Box

Time of Reading
First
Reading

Second
Reading

1-60

Salmonella pullorum

1-25
1-50
1-50
1-100

Salmonella pullorum

1

Arbitrary Standard

Salmonella pullorum

Several

Arbitrary Standard

0.5% Phenol

24 to
36

24 to
36

1-20
1-80
1-50
1-100

Salmonella pullorum

6-10

McFarland
Nephelometer No. 1

0.5% Phenol

18

18

Salmonella pullorum

3

Phenol

12 to
24

24

2, 3 and
4

0.25% Phenol

72

48

72

0.5% Phenol

24

24

48

0.5% Phenol

48

4

Arbitrary Standard

6

1-50
1-100

Salmonella pullorum

7

1-40
1-100

Salmonella pullorum

1

8

1-50
1-100

Salmonella pullorum

1 to 3

9

1-30

Salmonella pullorum

3

McFarland
Nephelometer
McFarland
Nephelometer No.0.75
McFarland
Nephelometer
Arbitrary Standard

Salmonella pullorum

8

Arbitrary Standard

11

1-80 to
1-100
1-100

Salmonella pullorum

6-10

12

1-10

Eberthella sanguinaricl

1

13

1-50
1-100

Salmonella pullorum

3

14

1-80

Salmonella pullorum

3

Nephelometer

15

1-40
1-100

Salmonella pullorum

3

McFarland No 0.75

10

Preservative
Used

Nephelometer
McFarland No. 3
Nephelometer
McFarland
Nephelometer

0.5% Phenol

Phenol

24

24
24

24

24

24

12

12

24

24

24

None

12

12

0.5% Phenol

12 to
18

5 to 6

17 to
24

0.5% Phenol
0.4% Phenol
Reduces
ploudiness

48

24

48

0 5% Phenol

o
o
©

w
72

02

24

24
24

o
a
r

48

0.5% Phenol

Phenol

48

24

48

Go
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An effort to bring order from such a chaotic condition was made by the committee on Poultry Diseases of the United States Livestock Association in their
report of December 1926. They outlined a tentative uniform procedure. Some
of the recommendations are as follows:
"Salmonella pullorum should be used for preparation of the antigen. This
should contain 0.05 per cent phenol and have a density of 0.5 tube of McFarland's
Nephelometer. The agglutinability of the antigen should be proven by complete
agglutination by not less than six positive sera from different flocks in dilutions
of 1-100 A one tube test is preferred for the sake of simplicity. This should have
a serum dilution of 1-25. Incubation of tests is prefeired with final readings not
earlier than 24 hours."
It will be noted that the technique of the test varies greatly in different laboratories. It is obvious that such differences as amounts of serum used; density and
nature of the antigen; length of time and temperature of incubation, must result
in an interpretation of reactions which are many times erroneous. Recognizing
the principles of the agglutination test for bacillary white diarrhoea as fundamentally
sound, we have been carrying on a survey of the test in conjunction with our studies
of this disease, during the past year and a half. In July, 1925, we applied the
agglutination test to a group of approximately 400 birds which had during previous
years, suffered very little if at all from Salmonella pullorum infection. The infection
became evident during the spring of 1925 following the purchase of breeding stock.
Approximately 16 birds reacted and were isolated. These, as well as the remainder
of the flock, were tested at intervals, to determine further reactors in the noninfected group and the constancy of reaction in the positive birds. These individuals were observed for a year, finally killed, autopsied, and cultured during
July and August of 1926. The reactions and bacteriologic results on this group
follows:—
Bird
No.

C 225
E 582
B 72
C 740
E247
E 180
D 19
C 147

Year
Hatched

1921
1923
1920
1921
1923
1923
1922
1921

Test on Test on Test on Test on Test on Test on Test on
July 10 Dec. 22, Dec. 28, March 23 June 6, July 28, Aug. 2,
i925
1925
1925
1926
1926
1926
1926

+ +
+ 4-

444_
4-

-f
44_
4-

+

+ +

+

4- 4-

4- 4-

4444-

+

+ P

444—
4-

4—
—
—
4-

+ 44- 4-

4- 4-

+ +

4- 44- —
Cloudy

+ 4-

23*

* 24

4- 4-

+

4444-

+ 44- —
4- 4——

4- +

58

E 585
E569
S 382
B 65
C 131
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Autopsy
Date

Bacteriologic Results

7-8-26
7-28-26
7-28-26
7-28-26
7-28-26
7-28-26
7-28-26
8-2-26
4- 48-2-26
C 44- 48_2-26
8-2-26
C 48-2-26
4- 48-2-26
4- 44- 48-2-26
4- —
8-2-26
Died on 7-21-26
Died on 7-26-26
Died on 7-23-26

Salmonella pullorum
Salmonella pullorum
Salmonella pullorum
Salmonella pullorum
Salmonella pullorum
Salmonella pullorum
Cultures sterile
Salmonella pullorum
Salmonella pullorum
Salmonella pullorum
Salmonella pullorum
Salmonella pullorum
B. Sanguinarium
Salmonella pullorum
Cultures sterile
Not cultured
Cultures sterile
Cultures sterile

Salmonella pullorum isolated from pericardial sac.

In all other instances the organ-

A survey of the data clearly indicates the value of the agglutination test in
the control of bacillary white diarrhoea if properly interpreted and conducted. It
will be noted that only two birds, C131 and D19, were found to give a positive and
suspicious reaction respectively, during the year following the application of the
original test. The efficiency of the test may further be judged by observing that
70.6 per cent of the reacting birds showed active infection with Salmonella pullorum.
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We will refer later to those birds giving a positive reaction without cultural evidence
of infection. A second point of importance is the observation that the reaction of
individual birds is exceedingly variable, rendering retests imperative for proper
control. This point is well illustrated by the reactions of birds E585 and E569,
which although actively infected, failed to react positively to one or more tests.
Inasmuch as the technique was identical at all times, this negative phase must
be explained as resulting from the absence of agglutinins. A third point which
is illustrated and generally well known, is the cross-agglutinability of Salmonella
pullorum and certain members of the colon-typhoid group. The percentage of
birds showing the presence of these so-called non-specific agglutinins is not small,
and the interpretation of results on the basis of possible Salmonella pullorum infection becomes increasingly difficult in the lower serum dilutions.
The data obtained from the above study stimulates further inquiry into the
correlation of the reaction and the presence of the organism; the variation of the
reaction of individual birds in the same and different laboratories, and the transmission of the disease by reacting birds. Further data covering these points was
obtained during 1926 following the termination of experiments on transmission of
Salmonella pullorum and tuberculosis infection through the egg. These birds
were procurred from a number of sources and tested. Many came from flocks
showing a high percentage of infection. At the time of slaughter, blood was obtained, and the serum sent to two laboratories, which had previously signified a
willingness to co-operate in this work. Following slaughter, a most careful autopsy
was performed and the liver and ovaries cultured for the presence of Salmonella
pullorum. Cultures of the liver were included to check the possible presence of
the septicemic form of the disease. There was a total of 92 birds tested and
cultured. For the sake of brevity we desire to present the following summary of
the data procured:
SUMMARY OF RESULTS OF AGGLUTINATION TESTS FOR BACILLARY WHITE
DLARRHCEA AND CULTURAL FINDINGS
Number of birds tested and cultured
92
Number of birds from which Salmonella pullorum was isolated
33
Number of Agreements in three laboratories = 41 or 44.5%
(34 Positive
\ 7 Negative
All Laboratories
= 24 out of 33 or 72.5%
Laboratory No. 1 = 30 out of 33 or 91.0%
Laboratory No. 2 = 29 out of 33 or 87.8%
Laboratory No. 3 = 29 out of 33 or 87.8%
False Positives
False Negatives
All Laboratories
= 10 out of 92 or 10.8%
None

i
i

Laboratory No. 1 =
Laboratory No. 2 =
Laboratory No. 3 =

12 out of 92 or 13.0% 3 out of 92 or 3.2%
35 out of 92 or 38.0% 4 out of 92 or 4.3%
18 out of 92 or 19.5% 4 out of 92 or 4.3%

An analysis of the data presented in this summary emphasizes the need of a
further study of the application of the agglutination test and the adoption of a
uniform technique based upon a carefully controlled experimental study. The
reactions obtained by the three co-operating laboratories agreed in'only 44.5 per
cent of the sera tested. It is not improbable that this percentage would have
decreased had more laboratories co-operated. Despite this seemingly wide discrepancy in reactions, the efficiency of individual laboratories in detecting infected
birds is relatively high. This observation brings out two pertinent points. First:
the major portion of the discrepancies occur in the negative and suspicious zones,
and are caused by so called "close" reading, in which slight clumping or a partial
agglutination in one or more dilutions is interpreted as a positive reaction by some
and disregarded by others. Whether such "close" reading is justified is questionable. Certainly it is a matter that merits further study. The second point is the
inability to detect all reacting birds by a single test, thus necessitating retesting
regardless of whether or not new birds have been introduced into the flock.
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A further comparison of the agglutination test results and cultural findings
brings to our attention a class of "false" positive and negative reactions, so called
because they are unsupported bacteriologically. As previously stated, differences
in the interpretation of partial agglutinations are responsible for the major portion
of this class, although we must recognize that some birds are consistantly strongly
positive, and fail to show the presence of the organism. Whether this reaction is
caused by a past or an undetected present infection is not yet determined. A
careful study of the records of the ten birds found positive by all laboratories but
from which Salmonella pullorum was not isolated, supports both views. Four of the
birds transmitted the organism to their eggs, i.e., chicks hatched from their eggs
were infected with the specific organism. Two did not transmit the germ and four
never produced eggs. Autopsy failed to show gross evidence of pathologic involvement of the ovaries in nine of the ten birds. The "false" positives obtained by
individual laboratories in addition to the ten common to all laboratories, must be
attributed to differences of interpretation or to a faulty technique. The percentages
of false negatives, while relatively low, are of importance in that they comprise a
group of undetected carriers of infection. It is difficult to state why these birds at
certain times and under certain conditions, fail to show the presence of agglutinins.
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DISCUSSION

R. GWATKIN and DR. J. M. HENDRICKSON took part in the discussion on
this paper, the principal points brought out being:—
That there is no way to determine whether a test will show cloudy or not.
There is nothing in the serum to indicate whether it will give a reaction or not
That sodium hydroxide has interfered with agglutination results. Birds
which are known to be positive have failed to react when sodium hydroxide has
been added to the test.
DR.

THE IMPORTANCE OF THE DILUTION FACTOR
IN THE AGGLUTINATION TEST FOR BACILLARY
WHITE DIARRHOEA
RONALD GWATKIN,

V.S., D.V. S c , Ontario Veterinary College
GUELPH, ONT., CANADA

W

HILE the question of dilutions is only one factor in the agglutination test,
it is a very important one if we are to remove the maximum number of
carriers and the minimum number of normal birds from a flock, and at the
same time make the test as simple and rapid as possible. There are so many aspects
to the problem that it is difficult to know where a paper of this nature should begin

WORLD'S

POULTRY

CONGRESS

363

of the other ten samples showed agglutination ia 1-10 only, and examination of the
ovaries of three of these birds proved negative for S. pullora. The tenth sample,
which was hemolysed, showed agglutination in 1-200 only.
In the comparison of one hundred and ninety-one positive samples in dilutions
of 1-50 and 1-100, the former dilution picked nine more than the latter; while one
more of the one hundred and forty-two hemolysed samples was picked by the 1-200
than the 1-50 dilution. Either of these dilutions alone would have missed twelve
or thirteen positives.
With the antigen employed, the critical dilution appeared to be 1-50. No
agglutination occurred in this dilution with normal sera and the pro-agglutinative
tendency of fresh sera was not sufficient to prevent agglutination occurring in this
tube. The phenomenon of pro-agglutination did occur in hemolysed sera, which
for the reasons already stated should not be tested. It was considered that if only
good sera were tested, and any degree of agglutination in 1-50 was regarded as
positive, the results would closely parallel those of the more elaborate test. This
dilution was adopted by us for use in the single tube test, which has been applied
to about thirty thousand sera, with results which appear to be as satisfactory as
those obtained with the two and three dilutions previously used.
The ovaries of five out of one hundred and two reacting birds were negative
for S. pullora. The sera of four gave a well marked reaction, but that of the fifth
was within the normal agglutinative titre.
Indications are that the interagglutinability of S. pullora and E. sanguinaria
would not detract from the value of the practical application of the test.
The highest dilution in which complete agglutination was encountered was
1 : 1600.
A rapid microscopic agglutination test with undiluted serum did not prove
to be of value.
In conclusion, this paper will have fulfilled its purpose if it has in any way
emphasized the importance of, and stimulated interest in the dilution factor. Much
comparative work is necessary in connection with this, and other factors having
a bearing upon the test, in order that a satisfactory dilution or series of dilutions
could be definitely established in which agglutination would be accepted as indicating infection. A step towards this would be the adoption by those engaged in
comparative work of an antigen that was standardized as to strains, methods of
preparation and density
1.
2.
3.
4.
5.
6.
7.
8.
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BACILLARY WHITE DIARRHOEA OF CHICKS,
STATE-WIDE AGGLUTINATION AND
CONTROL WORK
DR. LEO. F. RETTGER,

B.S., M.A., Yale University

NEW HAVEN, CONN., U.S.A.
ROY

E

JONES,

and
Extension Service, Storrs Agricultural College
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I

T is 28 years since the world-wide malady of chicks now popularly known as
bacillary white diarrhoea was first attributed to a definite microorganism, Bacterium pullorum (1). In spite of the more or less concerted efforts in certain
quarters to disclaim these findings, the etiological relationship of this organism to
the disease appears to be an established fact.
Full support has also been accorded to the observations made over a number
of years at the Storrs Agricultural Experiment Station (2). namely that the disease
is transmitted from chick to chick by close association, and that infected chicks
which survive the disease and develop into adult producing birds become in many
instances permanent carriers and transmit the infection through diseased ovaries
and fully developed eggs to their offspring.
This cycle of infection, while decidedly pernicious, presents possibilities of
attacking and solving the eradication problem, for a break in any part of the cycle
is all that is necessary to put an end to the ravages of a disease which is causing such
enormous losses.
The disease does not burn itself out in young chicks by extermination of the
broods affected. No matter how deadly the infection may be, there are always
some survivers and prospective carriers. Such carriers do not reveal any external
marks by which they may be recognized as maturing or mature birds, and therefore
constitute a particularly serious menace.
The most vulnerable point in the cycle of infection is the infected laying hen.
We have long held firmly to the view that efforts towards ultimate eradication
should be aimed at this point (3). In other words, identification of carrier breeding
stock as a basis of elimination becomes an absolute necessity.
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THE PROBLEM OF DETECTING CARRIERS

The first attempts at recognition of carriers were made by the senior author
as early as 1911 (4). These consisted in the examination of the yolks of trapnested hens for the presence of Bact. pullorum This method was soon discarded
as an expensive and impractical one for diagnostic purposes.
In 1913, F. S. Jones (5) applied oa a limited scale the microscopic agglutination
method commonly used in typhoid and paratyphoid diagnosis, to the identification
of Bact. pullorum infection in poultry breeding stock, with apparent success.
This method was adopted, with slight modifications, by the Storrs Experiment
Station in the same year, and has been since that time the official routine test of the
state of Connecticut for the detection of Bact. pullorum carriers, that is, over a
period of 13 years. A full description of the adopted technique is given in Bulletin
of Immediate Information No. 1. 1919, Storrs Agricultural Experiment Station.
In spite of the more or less contradictory results that have been reported by
some workers, the agglutination method is the only one that can be given serious
consideration. This statement is made with full appreciation of the attempts that
have been and are being made with the intracutaneous method.
The test is being employed in all sections of this country, and in parts of Canada
and in some instances with indifferent success, particularly where it has fallen
into the hands of private and irresponsible individuals. Too little thought is given
in many laboratories to the real requirements of the method.
First of all, the laboratory personnel must be selected on the basis of scientific
training and reliability.
Quite often no provision is made for the delivery of fowl blocd samples to the
laboratory in fresh condition, and instances are on record w^here samples have been
shipped, for hundreds of miles in all seasons, without icing or cooling of any sort.
It is useless to make tests upon the serum of blood that is at all decomposed, or which
has been allowed to freeze.

Very few laboratories employ the same method; and often when they do,
the instructions are not carried out as they should be. Furthermore, there seems
to be as yet no generally accepted rule regarding the time and temperature of
incubation of agglutination tubes, and too little thought is given to the chief points
to be observed in the reading and recording of reactions.
The ultimate aim of state-wide agglutination work should be the establishing
of negative, that is, white-diarrhcea-freeflocksand state-wide dissemination of free
stock.
Strong emphasis should then be placed on the safe-guarding of flocks which
have been found free, and of flocks which are the progeny of known white diairhoeafree breeding stock, by the enforcement of adequate rules and regulations and by
periodic blood testing.
Negative tests on entire flocks may be relied upon, as our own observations
have shown. But here again results must not be interpreted too literally. Occasionally a bird in a flock which has been placed on the negative list will give a
doubtful or even positive (non-specific) reaction. The Connecticut system provides
for one or two re-tests of such birds, and for a post mortem physical examination.
This privilege should be extended to the owners, as a matter of justice, but above
all, as an important part of the plan to establish and maintain clear records of as
many flocks as possible.
THE ESTABLISHING OF WHITE DIARRHOEA FLOCKS AND THE SAFEGUARDING OF
SUCH FLOCKS AGAINST FUTURE INFECTION

At the New England Conference on White Diarrhoea held at Amherst, Mass.,
in 1922, the following recommendations were made:
1. That the term "accredited flock" be used to express freedom from bacillary
white diarrhoea.
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2. That the term ''certified" be used with respect to fecundity and breeding
worth, and not in connection with white diarrhoea.
3. That the terms "tested flock" and "free flock" be not used except in con
nection with a definite certification program, and then only to measure steps oprogress toward accrediting in which "tested flock, will mean a flock which has
been tested and from which reactors have been removed, and "free flock" will
mean a flock which has passed one successful, negative test.
4. That flocks be considered eligible for "accrediting" after two or three
consecutive tests as follows:—
(a) Hens after the close of one laying year and again 6 or 12 months later, or
after the breeding season, at that time including all progeny hatched previous
to the first test and which are to be kept as breeders.
(b) Pullets two months after the flock has attained 20 per cent production,
again as mature hens, and finally their female progeny.
5. That males may be used in accredited flocks after being tested once and
found to be non-reactors.
6. That flocks reared from eggs or chicks secured from an accredited source
be eligible for accrediting if kept under proper hygienic conditions and after passing
one negative test.
These recommendations, with only slight modifications and some changes in
the wording, have been adopted by the office of the Commissioner on Domestic
Animals, State of Connecticut, under whose direction and auspices state-wide
testing and control work in Connecticut, has been conducted since July, 1925.
To the Commissioner's office have been legislated full authority and the necessary
police powers to enforce the regulations. The blood testing during these two
years has been conducted under the supervision of the senior author of this paper
in the Laboratory of General Bacteriology, Yale University.
Previous to the summer of 1925, all white diarrhoea testing and control work in
Connecticut was carried on by the Storrs Experiment Station and the Extension
Service of the Connecticut Agricultural College. This may rightly be called an
experimental period, and the work the foundation upon which the present system
is based.
The entire system as now practised in Connecticut has, we believe, much to
commend it, and holds promise of a solution of the white diarrhoea problem.
For white diarrhoea campaigns to be successful an efficient organization is
necessary which consists of (1) an administration and regulatory office; (2) a trained
and dependable field force which draws the blood samples and forwards them to the
laboratory, and which serves as contact between the office, the laboratory and
poultrymen, and through which regulation and inspection measures are carried out.
Such men should be particularly qualified; and (3) a laboratory having the proper
facilities and well-trained technicians who are under competent scientific supervision.
Finally, intelligent and earnest co-operation of poultry owners and managers is
essential.
No system of white diarrhoea control should, for the present at leat, be compulsory, and only so much testing and control work should be undertaken as can
be properly carried out. Special attention should be given to vigorous, wellbred, high-producing stock.
A penalty should be placed (now done in Connecticut) on those who sell or
offer for sale stock which is alleged to be "free" or "accredited" which has not
been officially tested and found to be such. The use of the term "tested" except
with the accompanying words "and reactors removed" should be prohibited, and
the purchasing of anything but "free" or "accredited" stock should be strongly
discouraged. The exercise of vested police power will be an important factor
in any successful program of eradication.
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BRIEF PROGRESS REPORT OF WORK IN CONNECTICUT

The campaign for the eradication of bacillary white diarrhoea in Connecticut
was begun on a more or less experimental basis in June, 1914, and has continued,
with varying intensity, to the present time. No attempt is made here to present
data covering the entire 13 years.
In the following table a brief summary is given of the results obtained in the
first year and within the last eighteen months prior to February 1, 1927.
TABLE I
Year

Flocks
positive

Total'No.
flocks

1914-15
1925-26*
1926-27**

79
74
40

107
121
97

Per cent
flocks
positive

Total No.
Birds
tested

Birds
positive

Per cent
birds
positive

73.8
61.1
41.2

14,617
57,756
44,795

1,440
1,517
959

9.85
2.63
2.14

*From Aug. 1, 1925 to March 15, 1926.
**From Aug. 1, 1926 to Feb. 1, 1927.

While these figures are not absolute, and before the end of the 1926-27 testing
season there may be more or less change in their relative magnitudes, they should
be of some significance. The great reduction in the percentage of positive birds
from 1914-15 to 1925-26 is no doubt partly due to a more careful selection of promising and sound flocks for purposes of eradication in the past two years as compared
with 1914-15.
It will be noted also that the percentage of positive flocks, according to these
figures, decreased from 73.8 in 1914-15 to 61.1 in 1925-26 and to 41.2 in 1926-27.
Furthermore, relatively few flocks tested in the past two years contained large
proportions of reactors. This all may be due again largely to more careful selection.
REPORT OF TESTING AND CLASSIFICATION COVERING THE YEARS 1925-26 AND
1926-27 TO JAN. 1, 1927.*
Year

1925-26 . .
1926-27..

Accredited Tested and Tested and
flocks found free
reactors
removed
19
26

28
25

74
32

*These figures are taken from the Reports of the Commissioner on Domestic Animals.

The accredited list of Jan. 1, 1927, issued by the Commissioner on Domestic
Animals, contains 22,067 birds. In order to produce the estimated number of
chicks, 4,000,000, produced annually in Connecticut, about 200,000 accredited hens
will be necessary, according to conservative estimates.
WORK OUTSIDE OF CONNECTICUT

Interest in the agglutination test and in measures of eradication has been
manifested throughout all of the New England states, and from one end of the
continent to the other, particularly in New Jersey, Long Island, New York, Michigan,
North Carolina, Iowa, Kansas, and all of the Pacific coast states. Space does not
permit of an attempted review here, but the following brief summary is made of
the work of eradication in the New England states, New Jersey and Long Island.
This information was supplied in response to a questionnaire sent to these different
states.

TABLE III
GIVING OUTLINE OF REPORTS FROM VARIOUS LABORATORIES ON TESTING

STATE

Connecticut

New Hampshire

Year's
Testing
17

Birds tested
between
1920-1927
(1920-27)
250,000

How
conducted
By Storrs Ext). Sta.
and
Ext. Serv.
After 1925byDept.
Com. Dom. An.

Chief aim

Est.

free

flocks

Accrediting
and
how done

Relative
permanence of
accred. flocks

Reduced losses and
increased value of
stock

Yes, after 2 or more
neg. tests

Almost always permanent

Reliability
of test

Benefits
of testing

Reliable as any
biological test

d

9

(1920-26)
244000

By State College

Same

Important basis of
eradication

Insures against poor
quality chicks

Yes, same.

Generally remain on
accredited list

16

(1920-27)
367.000

By Mass Agr. College

Same

Locates infected
breeding birds.

Makes good breeders and insures via
biality of chicks.

Yes, same.
By
Mass. Cert. Poultry Breeders' Assoc.

As a rule remain on
list indefinitely

2

(1925-27)
17,000

By Ext. Serv. State
College

To protect owners
against losses.

Same

Increases viability
of chicks

Yes, after 2 neg.
tests

Yes, after 1 neg.
test.
For one year only

Massachusetts

Rhode Island

Maine

6

(1921-25)
66,500

By Dept. Bact. and
Vet. Sci. Agri. Col.

Estab. free flocks

Shows amount inf.
in flocks.

Decreased death
losses and made
better market for
eggs

New Jersey-

3

(1924-27)
170,000

State College and
Bur. of Markets

Eradication of disease.

Extremely reliable

Increases hatchabi- Yes, after 2 neg.
lity and viability of tests
chicks

(1925-27)
about 17,000

No state-wide testing. Done mostly
by veterinarians.

Eradication of disease

Appar. as accurate
as other biological
tests.

Long Island

About
2

Continuation of
work warranted.

o

O
C

r
to
Almost always remain indefinitely on
accredited list

o
o
o

No, but Col. of
Applied Agric. recommends flocks as
free after 2 neg.
tests.

w
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SANITARY REGULATIONS IN THE CONTROL OF
BACILLARY WHITE DIARRHOEA
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T

HE State Department of Agriculture in Illinois has been concerned for many
years regarding the serious losses from bacillary white diarrhoea, but not
until 1922 was an organized effort made by the live stock sanitary officials,
to assist the poultry industry in the control of this plague. Following an inquiry
at the Illinois Experiment Station, which confirmed the wide spread existence of
bacillary white diarrhoea, a conference, representing the poultry industry, was
held at the State House to discuss a tentative plan of control. Guided by the
conception that freedom of bacillary white diarrhoea should be made the first
consideration, and that effective control required the services of the best trained
men in poultry diseases, the conference favored a plan of sanitation and testing as
described herein. Voluntary testing, with certain restrictions with reference to
sanitation and hygiene of flocks, has met with approval. The testing program as well
as sanitary regulations were placed under the supervision of the State Department
of Agriculture. Qualified veterinarians were selected as the local agent through
which regulations might be supervised in flocks located throughout the state at a
relatively low cost. The regulations which have tentatively guided our work to
date, recognized the cycle of infection from infected eggs to chicks, according to the
results of Rettger's investigations of a quarter of a century ago, as well as the danger
of infection spreading among mature stock.
After four years effort in bacillary white diarrhoea control, the practicability
of testing under veterinary supervision is well established, and with the co-operation
of the owner, it offers, in our judgment, a feasible working plan for the control
of this disease in the corn belt. Furthermore, experience obtained in the control
of bacillary white diarrhoea has given strength to the belief that the successful
solution of other poultry ills is amenable to assistance that can be given by state
sanitary officials working through qualified field representatives. The main
objective in the control of bacillary white diarrhoea and other poultry diseases is
dependent upon the adoption of better sanitation. Permanent progress in the
control of bacillary white diarrhoea, also implies the development of avian pathology
research in order that our knowledge of regulatory measures may be constructively
changed to meet the growing demand for the work. The investigational work,
while not a responsibility of our state regulatory forces, must be fostered to aid the
development of regulatory measures in different poultry producing states to assure
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the best results in building a sanitation program, and to maintain the confidence
of the owner in the results. The work of bacillary white diarrhoea control has
repeatedly emphasized such a need.
The sanitary plan in combating bacillary white diarrhoea in Illinois differs
in no fundamental way from the control of any other disease of animals. The
basis of a "Bacillary White Diarrhoea Free Accredited Flock" in Illinois, is one in
which the entire flock passes two successive annual or three successive semi-annual
physical examinations and agglutination tests. It is also stipulated that the flock
be maintained under sanitary conditions. Chicks hatched from accredited flocks
of poultry and reared on a farm where no other chickens are hatched and reared
are eligible for accreditation, if tested and found free from bacillary white diarrhoea.
Following testing and removal of reactors (legbands of reacting chickens to
be sent to the State Veterinarian) the premises must be thoroughly cleaned and
disinfected under proper supervision. Legbands for identifying chickens, and
sterile vials, are furnished for official testing by accredited laboratories in charge
of veterinarians located in different parts of the state. In this program, which we
recognize as pioneering in bacillary white diarrhoea control, the State Department
of Agriculture has had the support of the leading hatcherymen, flock owners, and
veterinarians. Considering the long period of time that the disease has been allowed
to spread from flock to flock, immediate eradication, under our conditions, appears
but a remote objective. While it is believed that eradication may ultimately follow
in flocks under favorable conditions, it has been our immediate aim to reduce the
heavy losses or hold them in abeyance. Owners who have followed the plan advised
are recording progress.
For the first three years in this campaign, the University laboratory dispatched
the blood test. The cost of the test is regulated by the State Department of Agriculture and borne by the owner. A fee of five cents per sample is charged for the
agglutination test, while an authorized veterinary fee of five cents per sample is
charged by the veterinarian for collecting the blood sample and inspecting the
sanitary conditions of the poultry houses and yards. The State Department of
Agriculture reserves the right to retest any bacillary white diarrhoea free accredited
flock at the expense of the owner. In recognition of flocks free from the disease,
an official certificate from the State Department of Agriculture accrediting the
flock, is given upon sworn affidavit from the veterinarian regarding the sanitary
conditions of the premises.
As the result of three years' work there are now six flocks that have been maintainedfree from bacillary white diarrhoea as judged by the test for a period of one year.
Approximately fifty flocks, according to the test and livability of babv chicks, are
recognized tentatively free from the infection and eligible to accreditation on a
second negative test. The greatest measurable progress has been made in reducing
the losses in baby chicks, which suggests that bacillary white diarrhoea can be
controlled by testing and sanitary measures. This accomplishment alone is
regarded as due compensation for the State Department's efforts in assisting the
poultryman. While failures have been experienced in some flocks it is believed that
inefficient clean-up measures are probably responsible.
More than 250,000 chickens have been tested, and it appears from data
accumulated by the Laboratory of Animal Pathology and Hygiene, University of
Illinois, working in co-operation with the regulatory forces of the State Department
of Agriculture, that the livability of chicks in tested flocks has been noticeably
improved. Flocks are tested only on the request of the owner and at his expense.
The results of the first year's test of farm flocks, based upon observations of
249 flock owners, is representative of the four years' work. Of this number, 225, oi
93.7 per cent removed reactors to the agglutination test according to the sanitary
rules set forth by the State Department, while 196, or 81.6 per cent of the owners
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in addition to removing reactors, complied with regulations for the disinfection of
poultry houses. It is, therefore, apparent that through the testing and removal
of reactors desirable measures of sanitation have been employed. One hundred and
eighty-seven, or 77.9 per cent, of the 240 flock owners reported improvement in the
chick livability following one test, while 16, or 6.6 per cent, were unable to note
any change in the mortality of the baby chicks. The result in 14 flocks, or 5.8
per cent, was not favorable. The fact that 146 flock owners, or 60.8 per cent,
reported no clinical evidence of the disease in baby chicks, following one test, was
the most encouraging factor in one year's work. The baby chicks in these flocks
in previous years had suffered from bacillary white diarrhoea or a disease clinically
indistinguishable. Sixteen of the flock owners, or 6.6 per cent, at the end of the first
year reported losses similar to those observed in previous years, and to this group
were added the indefinite replies that expressed doubt, making a total of 12.4
per cent of the replies that were doubtful or distinctly unfavorable. It is important, however, to note that the majority of flock owners benefited by testing
and disposing of reactors, supplemented by sanitary regulations on the premises.
In Illinois, the agglutination test for bacillary white diarrhoea has been conducted during the winter months. One hundred and ninety-seven practising
veterinarians have co-operated in this work by collecting blood samples for a fee
of five cents each. During the first three years, a total compensation of more than
seven thousand dollars was paid practising veterinarians, or an average of $38.07
for each practitioner participating in the bacillary white diarrhoea campaign. The
Laboratory of Animal Pathology and Hygiene furnished leg bands and vials, and
dispatched the test for a fee of five cents per sample. After three years of testing
in the University Laboratory, the value of official testing passed beyond the experimental stage, and a plan has been devised whereby the routine testing for bacillary white diarrhoea, previously conducted at the University, has been placed in
the hands of six veterinarians especially trained in serologic work. The State
Department of Agriculture maintains supervision over the accredited laboratories
and subjects them to frequent inspection.
Experience has taught to date that in the complete eradication of bacillary
white diarrhoea, there are probably several factors which will tend to delay this
accomplishment for several years. The potential danger of badly infected premises,
as well as the limitations of the test, must be acknowledged as important factors
in completely cleaning up many flocks, but it does appear that sanitation, plus the
elimination of infected fowls by the blood test, will reduce the loss in baby chicks
and ultimately aid in establishing flocks free from the disease. Furthermore,
efforts made in this direction give a clearer conception of the needs and furnish
the problems of investigation in poultry disease control. In the successful solution
of these problems much of the progress in the future rests. The poultry industry,
through the veterinarian in the field and laboratory, aided by sanitary authorities
may hopefully build the value of poultry sanitation into the management of our
flocks and provide a needed protection for this important industry. Every legitimate effort to this end is commended to your best thought and judgment.
DISCUSSION

C. P. FITCH, DR. F. R. BEAUDETTE and DR. C. H. WEAVER participated
in the discussion on this paper, which brought out the following main points:—
That the word "accredited", in connection with bacillary white diarrhoea,
may mean different things when used in different states, as there are no general
rules or regulations governing accredited flocks in the United States or Canada.
That the interdermal test is not as reliable as the agglutination test, although
in some instances reactors have been picked by the interdermal test which were not
picked by the agglutination test when the flock had recently been tested by that
method. These birds, however, were not re-tested by the agglutination test but
were found infected with bacillary white diarrhoea on post-mortem examination.
DR.
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THE INCUBATOR as a MEANS of TRANSMITTING
BACILLARY WHITE DIARRHOEA
W. R. HINSHAW, D.V.M., M.S., Kansas Agricultural Experiment Station
MANHATTAN, KANSAS, U.S.A.
ONSIDERABLE interest in the question of incubator infection was aroused
recently by the publication of some studies on the spread of bacillary white
diarrhoea in artificially infected forced air draft types of incubators, by
Hinshaw, Upp and Moore (1926).
The use of artificially infected chicks, as a source of contamination, caused
considerable criticism concerning the practical applications of the results reported
in this article. The problem of using naturally diseased chicks as a source of
infection is now being studied, using three common types of incubators. Unfortunately, the results of the work in progress are not ready for publication, so it is
necessary that this discussion be confined to the observations previously made,
and to some of the problems arising in conducting such experiments.

C

SOURCE OF STOCK

In such experiments, naturally infected chicks should be used in large enough
numbers so that the data will be significant. The source of such chicks will necessarily be adult carriers, which should be determined by means of the agglutination
test. It must also be remembered that a variable factor is being worked with
when the source of infected eggs is known carriers. Gage, Paige, and Hylan (1914)
reported that as many as 20 non-infected to one infected egg might be laid by a
carrier. In contrast to this, Bushnell, Hinshaw and Payne (1926) reported one
carrier which laid 14 infected eggs and three non-infected eggs in 21 days.
It is easily possible to conceive of a situation where no infected chicks might
hatch from a setting of eggs from reacting hens, so one would have no source of
infection and the results would be negative. Thus many experiments must be made
before definite conclusions can be drawn.
The source of bacillary white diarrhoea free chicks should be eggs laid by
birds known to be free from the disease. Preferably, the flock should pass two
consecutive tests made at intervals of six months. Control and exposed chicks
should always be from eggs laid by the same flock. Controls should be hatched
in a separate machine.
Bacteriological examination of infertile eggs and dead embryos will be a check
on the absence of S. pullorum in the healthy eggs, and on its presence in the eggs
from infected hens.
T
INCUBATORS

The incubators should be thoroughly cleaned, and disinfected before the eggs
are placed in them. Since 5. pullorum is easily killed by common disinfectants,
there is little danger of the disease being carried over the incubator after thorough
disinfection.
Jones (1910) reported that he was unable to isolate 61. pullorum from the external surface of egg shells which had been saturated with S. pullorum culture and
incubated for three weeks. From these results it would seem that the incubator
would naturally rid itself of such infection. However, most large hatcheries have
chicks hatching each week. Thus, three weeks exposure is seldom given to germs
on broken shells, chicks' down and hatching trays of an incubator which was not
disinfected following a hatch of infected chicks.
As to the most satisfactory method of cleaning and disinfecting an incubator,
little information is available. Some manufacturers discourage cleaning and disinfection of incubators, probably because of the danger of injuring the equipment
itself. The sectional types of incubators are more easily cleaned and disinfected
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than the cabinet types. In these, each section can be cleaned and disinfected as a
separate compartment with no danger to the eggs which are still incubating. In
case of the cabinet type of machine, the problem of the effect of disinfectants, on
eggs which are hatching, arises.
Pernot (1908) reported on the use of formaldehyde gas for fumigation of incubators, using 16 ounces of formalin and 6,5 ounces of potassium permanganate
to 1,000 cubic feet of air space. The method proved very efficient in killing microorganisms exposed, but lowered hatchability in some cases.
Commercial hatcherymen in Kansas are using vacuum cleaners to remove
the surplus chick down from their incubators. They use the attachments for cleaning upholstery, walls, etc., and report good results. This probably reduces the
chance of infection, but all the foreign material cannot be removed by this method.
If some method of disinfection, which will not injure the developing embryo, could
be used in combination with vacuum cleaning, the incubator infection from a previous hatch would be reduced to a minimum.
Most hatcherymen are careful to clean hatching trays and cloths after each
hatch, but often do this by dry brushing, and infection cannot be removed by such
a method.
Space does not permit a discussion of disinfectants. Products known to have
disinfecting properties should be used. Too many poultrymen think that spraying
a few ounces of a strong smelling disinfectant in the air of an incubator or poultry
house will drive all disease germs away. Too few of them know the value of hot
water, and the scrub brush, as disease preventative measures.
EXPOSURE OF EGGS IN INCUBATORS

When the possibility of air-borne infection is to be studied, the trays of infected
eggs should be so placed that they will be under natural conditions. It is well
to place trays of infected eggs in only one part. This will give a fair example of
what would happen in practice, if eggs from only one infected flock were set in the
same machine with eggs from several disease free flocks. The danger of such a
method of spreading the disease probably varies with the actual number of infected
chicks hatching. The number of eggs set should be large enough to be significant.
Since publishing results of using artificially infected chick down (Hinshaw,
et. al. 1926), several have reported to the author unsuccessful attempts to isolate
5. pullorum from chick down collected from incubators thought to be infected.
Also, because of the failure to isolate S. pullorum by exposing artificial media in
incubators, the conclusion has sometimes been drawn that the down probaby
was not a source of spreading the infection. These means of determining results
are as inaccurate as trying to detect the danger from typhoid fever by isolating
Eberthella typhi from city water supplies. It can be done, but the methods used
are not practical. The use of normal chicks, as natural media for isolating the
disease germ, is a simpler and more accurate method of determining this factor.
BROODING

All lots of chicks should be kept in separate pens sufficiently isolated from each
other to eliminate any chance of infection from pen to pen. All the pens should
be kept under the same conditions and receive the same care and feed. The attendant should always care for the control lot first, then the exposed chicks and
finally the chicks which have been the source of infection.
A bacteriological examination of all chicks which die is the only means of
determining definitely whether the chicks suffered from bacillary white diarrhoea.
Fourteen days is long enough to keep records on such an experiment, since few
exposed chicks die from acute bacillary white diarrhoea after the 14th day.
PREVENTION OF INCUBATOR INFECTION

Mention has been made of some of the factors observed in studying a problem
on incubator infection. If the incubator is a means of spreading this disease,
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two solutions are possible. The first is to eradicate bacillary white diarrhoea from
the flock from which eggs are used for hatching purposes. The second is to improve the types of incubators found to be the greatest source of such transmission.
The second is a problem for incubator manufacturers, but the first is one for the
entire poultry industry.
The commercial poultrymen have been very much concerned about the possibilities of incubators spreading bacillary white diarrhoea since the publishing of
our preliminary results. Most of them are blaming the incubators or the investigators and are failing to concern themselves with the most efficient means of solving
the problem: namely, the eradication of bacillary white diarrhoea.
The agglutination test, when made by skilled technicians, is proving very
efficient as a means of detecting carriers of bacillary white diarrhoea. If a nationwide plan of eradication can be adopted, and the commercial hatcheryman, the
various poultry organizations, the veterinary profession and the agricultural experiment stations will get behind the movement, results as good as have been experienced
by the United States in eradication of bovine tuberculosis will be obtained.
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BACILLARY WHITE DIARRHOEA IN BELGIUM
D R . LEYNEN,

Director of the State Laboratory of Veterinary Inspection
CUREGHEM, BRUSSELS, BELGIUM

Read by DR. H. J. STAFSETH
ACILLARY diarrhoea in chicks has been the subject of much research work
in Belgium since 1912. In 1913, Frateur and Maldagne described the
causal agent of the disease, as being transmitted through the eggs of infected
adult birds. These authors identineld the germ as being analagous to the bacillus
of fowl cholera. In 1913, R. Bruinoghe accepted the name given by Pfeiles and
Rhese to the germ causing this disease: Bacillus gallinarum alcali faciens.
In 1920, we were able to state that bacillary white diarrhoea is identical with
that described by Rettger. In our country, the germ causing the disease is the
bacillus pullorum of Rettger. From the standpoint of the biological properties,
it cannot be distinguished here from bacillus sanguinarium.
No epizootic due to sanguinarium has been seen in Belgium among adult birds.
The disease only affects the young chicks. Practically, the typhus of adult birds
and the white diarrhoea of chicks should be due to different causes. To fight the
disease, the serologic diagnosis has been applied on a large scale. Experimental
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tests have shown that the mortality of chicks from birds giving a positive reaction
was 82 per cent, while the mortality of those from birds giving a negative reaction
was only 10 per cent.
The specificity of this negative reaction was again shown in a test made during
1923-24-25-26 and 27 in a flock of four hundred "Braekels". It was never possible
to isolate bacillus pullorum from the bodies of dead chicks from this flock, and
no positive sero-reaction could be discovered.
Transmission through a cock giving a positive serologic reaction has not been
demonstrated. It is possible that it may take place when there are lesions in the
reproductive organs. Twenty cocks which gave a positive reaction, were autopsied
and examined from a bacteriological standpoint. In no case was bacillus pullorum
isolated. In most flocks, the percentage of cocks giving a positive reaction has been
shown to be lower than that of hens.
The contamination of adult birds through cohabitation does not seem to be
accomplished easily. In an experiment conducted with seventeen non-infected
adult birds, which, for six months cohabitated with six birds giving a positive reaction, only one of the seventeen showed a positive reaction.
The elimination of germ carriers, by means of sero agglutination, has given
excellent results as a prophylactic measure in flocks where bacillus pullorum had
been the cause of heavy mortality. It is possible that satisfactory results may be
obtained with a breeding flock even when it contains some birds which give a positive
reaction. For this reason it is preferable to eliminate positive reactors, only from
those flocks in which bacillus pullorum has been the cause of mortality among the
chicks.
In order to prevent infection of the sera and reduce the number of doubtful
reactions, we have found it advantageous to heat the sera for half an hour at
a temperature of 56°C. We accept the reactions to a dilution of 1/50 as being
positive. It is sometimes noticed that a pullorum culture freshly isolated from
the body of a dead chick is not agglutinated. Agglutination is then produced
after a transfei has been made. It is also stated that fresh cultures are not agglutinated at the dilution rate of 1/50 and 1/100, but rather at 1/200 and 1/400. Consequently, when a culture from the body of a chick suspected to have died from this
disease is isolated for identification, it is recommend able to carry the agglutination
further than the rate of dilution usually employed.
The chick mortality due to bacillus pullorum is lowered after the elimination
of the germ carriers. For different reasons, all the germ carriers are not eliminated
at the first test. Observation has shown that an infected flock must be tested for
three consecutive years in order to get rid of the disease. When the control ceases
at a first test, an immediate improvement is shown, but the disease will reappear
the second year if the control is not continued. In a poultry club at Londerzeel,
the percentage of birds which reacted was reduced from 18 per cent to 6 per cent
in three years, despite numerous re-infections. All curative treatments have failed.
This reduction in the percentage of infected birds was much higher in the flocks
in which the prescribed measures were adopted.
Neither injections of phenic acid nor the use of anti-Klein serum and bacteriophage have given any results whatever against pullorum. Bacteriophage, injected
under the skin or administered, did not save the lives of chicks which were already
infected when hatched.
Bacteriophage, administered to healthy chicks during the first hours of their
life, did not protect them against experimental infection by bacillus pullorum
practiced forty-eight hours after they were hatched. From a curative and preventive viewpoint bacteriophage has given no results.
As infected birds may sometimes be valuable for breeding purposes, an experiment was conducted with a sterilizing treatment.
Six hens giving a positive reaction received injections of killed cultures of
bacillus pullorum in doses of 0.5 c.c, 1 c.c. and 2 ex., repeated at intervals of eight
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days. Eggs were collected twenty-one days after the third vaccination, and hatched
separately. The eggs from six other hens giving a positive reaction, bat which
had not been vaccinated, were used as controls.
The twenty-nine eggs from vaccinated birds gave eighteen chicks, of which
eight died within fifteen days, bacillus pullorum being isolated in each case. The
bacillus was also isolated from eight of the eleven eggs which did not hatch, three of
them being in a putrified condition.
Seventeen eggs from the non-vaccinated birds gave identical results. Of
eight eggs which did not hatch, six gave a culture of bacillus pullorum, as also did
a chick which died in the incubator. The four chicks hatched died within sixteen
days.
The vaccination practised in this instance had no influence whatever on the
progeny of the germ carriers. A negative result was obtained when six birds giving
a positive reaction received injections of Iodaspeptine Cortial. This product was
shown to have no effect in sterilizing germ carriers, as eggs from treated birds gave the
same results as those from non-treated birds.
CONCLUSIONS

Bacillus pullorum is responsible for the bacillary white diarrhoea in our countryIn practice, it should be distinguised in Belgium from bacillus sanguinarium, this
latter causing deadly epizootics among adult birds, a thing which is unknown here
in flocks where the germ causes a deadly epizootic among chicks.
The absence of birds reacting positively to sero agglutination, and the simultaneous absence of chick mortality due to bacillus pullorum, together with the presence of bacillus pullorum in the dead bodies of chicks from flocks in which there
are birds which react positively to sero agglutination, demonstrate in a practical
manner the specificity of this reaction.
The elimination of positive reactors from flocks, in which bacillus pullorum
kills the chicks, is followed by improvement and the disappearance of the disease.
The testing of birds for purposes of elimination should be continued for at least
three years.
A negative reaction from a single bird in an infected flock has only a relative
value, inasmuch that this reaction may be obtained from a non-infected bird. The
value of the negative reaction becomes absolute when it is produced in a bird from
a flock in which all the birds show a negative reaction.
Infected birds can give non-infected progeny. This seems to be particularly
true of male birds, which appear to have more resistance than females. The role
of cocks which react positively seems to be less important than that of hens. No
positive results have been obtained in experimental endeavours to cause contamination, however, because they may prove dangerous through cohabitation. The
blood analysis should be continued in the contests, because of the possible danger
to a flock through the introduction of a cock giving a positive reaction. This test
also gives the breeders information regarding the disease, and the prophylactic
measures which should be taken.
The curative treatment with phenic acid and anti-Klein serum gave no results.
Bacteriophage had neither curative nor preventive effects on bacillus pullorum.
Vaccination of infected birds with a culture of bacillus pullorum had no influence upon their progeny. Neither this vaccine nor Iodaseptine Cortial sterilized
germ carriers.
PRACTICAL CONCLUSIONS

For the purpose of fighting against bacillary white diarrhoea, it is to be hoped
that breeders dealing in hatching eggs and day old chicks will give guarantees
regarding the health of their breeding stock.
The breeders living in a district in which the disease has caused heavy losses
should group themselves to fight it. Such groups will succeed in their task, only
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in the event of most scrupulous honesty being observed in the application of the
prescribed measures, and in the imposition of very severe penalties on those who
do not wholly conform to them.
The fight can be undertaken by responsible organizations, without the intervention of the Government, and at the expense of these organizations which will
receive immediate benefits from it.
DISCUSSION
DR. E. L. STUBBS, DR. H. G. MURPHY, DR. B. F. KAUPP, DR. G. W. STILES'
DR. E. GILDON and DR. W. T. JOHNSTON took part in the discussion on this paper

the principal points brought out being:—
That while no definite work has been done showing that an infected cockerel
will transmit the disease, it is known that the male bird is a secondary transmitter
from hen to hen.
That some work has been done which indicates the bacillary white diarrhoea
infection may be transmitted through the ovidum. In introducing the organism
into the oviduct it got into the posterior portions, and infection of the ovaries
followed.
That in testing for bacillary white diarrhoea it is necessary to know whether
the birds have recently suffered from fowl typhoid or have been vaccinated against it.

INVESTIGATION OF DIARRHOEA IN YOUNG
CHICKS IN JAPAN
D R . NORICHIKA NAKAMURA, Veterinary

Laboratory,
Ministry of Agriculture and Forestry
NlSHIGAHARA, TOKYO, JAPAN

{Read by Title)
yt LTHOUGH we do not know precisely when the diarrhoea in young chicks
L\ known as "Babatare" first occurred in our country, especially in the middle
/ \ part of Honshu, its presence has been recognized for many years. No
attempt was made, however, to determine the exact cause of this disease until
1919, when the first investigation was undertaken by the writer. Since the beginning of 1919, we have had occasion to examine a number of chicks but lately hatched, sent to us from various parts, all of which were found to have had severe diarrhoea before death.
SYMPTOMS. The symptoms exhibited were of a more or less different character
according to the state of infection. In one case, in which the first signs of intestinal
trouble were recognized 24 to 36 hours after hatching, the birds were found at first to
have a yellowish white diarrhoea, subsequently accompanied by frequent paroxysmal tenesmus. After one or two days, the appearance of the diarrhoea became
pituitous, causing the feathers around the opening of the cloaca to be stained, and
to stick to one another in drving until a stage of constipation was brought on.
Moreover, the skin on that part was irritated by the sticking feathers till inflammation set in. Two or three days later, the chicks were very much worse and fell into
convulsions indicating the approach of death. In other cases in which the signs
of diarrhoea were discovered in from four to seven days after hatching, a complete
loss of appetite ensued due to their separation from the flock and to their attitude
in squatting, the chicks developing severe diarrhoea with the aspect mentioned in
the previous case and appearing extremely dull. Death occurred in from seven to
fifteen days. It was known to poultrymen that healthy chicks 20 days old were
never affected with this disease.
MORBID ANATOMY. The principal lesions were almost identical in both cases.
The liver was increased in size and yellowish brown in colour. The gall-bladder
was comparatively distended by an olive-green viscid bile, and its wall was thin and
r
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soft, but no change was visible in the mucous membrane. Both kidneys were slightly atrophied and dotted with a number of greyish white points in parenchyma.
Moreover, the ureters were distended by a substance like milk of lime, and their
openings to the cloaca were in many cases choked by the same substance. The
intestine was distended by gas, especially in the cecum, and the mucous membrane
was somewhat swollen and showed a slight catarrhal appearance. The cloaca
was filled up with a half dry or half liquid substance like milk of lime. Much
attention was drawn to the mesentery studded with numerous gas cysts varying in
size from that of a small pin's head to that of a red bean. No change was visible
in the region of the chest. It was a well-known fact that a large amount of urate is
excreted in the faeces, but beside this, characteristic crystals of calcium salt were
demonstrated microscopically in these faeces, and they were chemically proved
to be calcium salt.
MICROBIOLOGY. Several epizootic diseases of chicks including a number of
intestinal troubles have been demonstrated by various authors in foreign countries.
It was important to determine whether this disease represented a similar one in
the given group of cases, or whether it was different in nature and caused by an
unrelated pathogenic microorganism. Consequently the purpose of our work was
first to investigate the frequency with which any particular kind of microorganism
could be demonstrated in cases of this disease. We examined smears of intestinal
contents of the affected chicks sent from all parts, in order to determine what
microorganism they carried. In the course of the work, we found that our technic
was not suited for bringing out the cyst of Coccidium tenellum. At the same time,
a bacteriological examination was made of their tissues, but the findings of microorganism were invariably negative. This result, therefore, suggested to us that
this disease was absolutely incompatible with the coccidiosis known by some as epizootic diarrhoea of chicks. On examining the intestinal contents from the duodenum
down to the cloaca, a specific bacillus was found in a dense collection, mixed with
other bacilli and cocci. In some severe cases the bacillus was demonstrated in
smears in pure culture. In all cases which showed no characteristic abnormalities,
however, it was quite impossible to demonstrate microscopically the presence of
such bacilli in the gut. Consequently, it might be considered that these were not
a part of the normal bacterial flora of the intestinal contents. We found no strains
identical with the Bac. pullorum.
MORPHOLOGY OF THE ORGANISM. This organism was a rod-shaped Grampositive bacillus 2fjL to 1 jx in length by 0.8/* to 1.5/* in breadth, non-motile, strictly
anaerobic and non-spore-producing. The results of a fermentation experiment
showed the production of acid and gas from all the sugars. Although Bac. Welchi
was morphologically similar to this organism, it was quite possible that the difference between these was distinguished by either a lack or presence of acid-producing
and gas-producing power when grown on mannite.
PATHOGENICITY OF THE ORGANISM TO CHICKENS. Having found a specific
bacillus, the question to be considered was whether this was the causal organism
itself. Feeding experiments on healthy chicks with these seven strains, isolated
directly from the intestinal contents of the affected chicks, proved in all cases (41
chicks) that each strain produced the disease in comparatively small doses in 1 to
6 days. Characteristic ante-mortem changes were recognized agreeing with the
epidemically infected cases, and all died in 3 to 13 days. The post-mortem changes
seen in the carcasses were found to be traced to the above described lesions. In
the intestinal contents, moreover, the presence of a Gram-positive bacillus was
microscopically demonstrated, but in other tissues no organism was found. It
was also proved by bacteriological and biological examination that the bacillus
was no other than that ingested. On the other hand, infection by the feeding of
chicks 50 to 100 days after hatching was not usually fatal, and the disease could not
be transmitted to adult stock by feeding. In addition, when tested by subcutan-
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eous and intravenous inoculation into chicks in various stages of growth, no available clinical or experimental evidence regarding the disease was to be found on
them. From the results of these experiments it should be deduced that the organism
was of a certain virulent type, and infection probably took place by way of the
digestive tract in the form of a feeding infection.
PATHOGENICITY OF THE ORGANISM TO SMALL LABORATORY ANIMALS. This
organism is pathogenic for rabbits, guinea-pigs, and mice in small doses by intraperitoneal inoculation. Post-mortem appearances were similar in them; they showed
exudative peritonitis, intestinal congestion, slight enlargement of spleen and liver,
and a small amount of exudate in the pericardial cavity. Microscopic examination
disclosed abundant bacilli in the peritoneal fluid, heart blood, liver, kidney, spleen,
and intestinal contents, those in the liver showing a filamentous appearance. The
slight intestinal trouble was noticed in rabbits and guinea-pigs as an ante-mortem
change.
SPREAD OF THE DISEASE. However, further investigation must be made as
to how the first outbreak was caused on poultry farms where the disease had never
been known. We succeeded in isolating this organism from the soil of the farm
where this disease had occurred, but on the other hand, there was no isolation of this
organism from the soil of the farm where no outbreak occurred. At first, we endeavoured to find out whether this organism could be found on the genitals, especially
in the ovaries of hens bred on the farm where the disease had broken out, or in
eggs freshly laid by such hens, but attempts to obtain the causal organism from their
mature ovaries, and from the yolk-sacs of full-grown chicks in their shells, gave
no satisfactory results. We succeeded in isolating this organism, however, from
the cloacal content, and in a few cases from the scraping of the wall of ovicell in
hens. In addition, a number of isolating experiments showed the presence of this
organism on the surface of eggs laid on a farm where the disease was known to exist.
It was possible, therefore, to anticipate the spontaneous infection of chicks when
hatched by the feeding of pieces of shell contaminated with this bacillus. The
truth of this supposition was confirmed by experiment; the fatal illness in chicks
developed from feeding on the pounded pieces of shell obtained from the poultry
farm where this disease has been prevalent for many years. The foregoing results
strongly suggested that the virus might naturally be distributed by eggs, on which
the contamination took place on the farm.
PROPHYLAXIS. From the results mentioned above, the most easily available
treatment for the prevention of this disease should be such sterilization of shells
as would probably cause no injury to the ovule of eggs to be hatched; but
as so little was known about the experimental application of disinfectants to eggs
to be hatched, it was quite an interesting question to see what the effect on eggs
would be when treated with disinfectants. A group of disinfectants (cresin, liquor
cresolis saponatus, and carbolic acid) which we apply to the disinfection of yards
where the outbreak of some epizootic disease has occurred, was arranged for this
purpose. The first experiment was conducted in order to establish the sterilizing
power of these disinfectants against this organism. A series of experiments of this
nature gave the result shown in the following table:
Disinfectants
Cresin 2%
Liquor cresolis saponatus 2%
Carbolic acid 2%

30 sec.

+
+
+

Time
1 min. 2 mins. 3 mins.
—

—

—

—

—

—

+

—

—
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So far as the present limited series goes, each 2 per cent solution of cresin,
liquor cresolis saponatus, and carbolic acid was found to kill this organism in 2
minutes. On the basis of this experimental data, we undertook to make investigation to see if fullgrown chicks could be expected to emerge from their shells, when
hatching eggs were exposed to such chemical disinfectants. From a short series
of experiments made for this purpose, it was concluded that no undesirable influence
resulted from the exposure to 2 per cent cresin and liquor cresolis saponatus for two
minutes, except asexual eggs and those treated with 2 per cent carbolic acid for the
same length of time. Several attempts were made by means of this application,
on the farms where outbreaks of this disease had been severe for many years, and
they proved more or less effectual in the prevention of the disease. It is, therefore,
hoped that this treatment will prove effective on farms where this disease has never
broken out but where eggs laid on an infected farm are to be hatched. As a consequence of the satisfactory disinfection of infected farms by the above mentioned
disinfectants, a noticeable fact was a decrease in the extent of the disease as compared with previous conditions. This was undoubtedly due to the effects of chemical disinfectants which were sufficient to kill the causal organism in the soil. Accordingly, if the established method of preventive disinfection on the farm be
practised by poultrymen, I am sure it would be quite possible to prevent all local
outbreaks of the disease.
CONCLUSION

From the results of the foregoing experiments, we may say we are convinced
that the diarrhoea known as "Babatare" among chicks in this country can be
differentiated frop the white diarrhoea of chicks caused by Bac. pullorum and that
the anaerobic bacillus isolated from the intestinal contents of the affected chicks is
the causal organism of this disease.
,
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Marketing
SURVEY OF THE MARKETING OF EGGS
IN GREAT BRITAIN
AMBROSE KEEVIL,

D.S.O., O.B.E., London Central Market
LONDON, ENGLAND

{Read by Title)
HE marketing of eggs in Great Britain must be considered first of all in relation to the geographical position of the country.
England and Southern Scotland are primarily industrial countries,
and up to the outbreak of war in 1914 depended for the bulk of their egg supplies
from the leading agricultural countries of Europe, mainly Russia, France, Holland,
Denmark, Austria and Ireland.
The proportion of home supplies at this time was probably not more than 35
per cent of the total consumption. During the war, owing to the European situation,
supplies had to be brought from more distant countries, such as Canada, the United
States, China and the Argentine.
Since the cessation of hostilities in Europe in 1918, the supply of eggs has
been governed by many factors which must be carefully studied in order to make
a true appreciation of the existing situation, and of the possibilities of future developments.
The return in 1919 of large numbers of ex-soldiers to Great Britain, (many
desiring an open-air life) coupled with the high prices of eggs then in force, caused
a considerable number of individuals to turn their attention to poultry farming.
The result of this has been an increase in home production of approximately 30
per cent, and for the first time during the last fifty years, the English egg is now
at certain periods of the year having a definite effect on the egg markets of Europe
and during at least five months dominating the English markets.
When in addition to this, the vastly improved organization in Denmark,
the enormous growth of egg production in Belgium (a subject itself worthy of
close attention and the study of which may indicate to Great Britain how to become self-supporting in eggs) the resumption of large imports from Holland and
France and the re-opening again of export from Russia (in pre-war days the
largest source of supply to the United Kingdom) are all considered, it is not improbable that in a few years Great Britain and her European neighbors will supply
practically all her needs.
The truth of this is already seen in the dwindling exports from the more distant
countries. Last year Australia again made a determined effort to regain a footing
in the English market, but with results unsatisfactory to herself. The same may
be said of the Argentine, and in a lesser degree of South Africa, whilst Canadian and
United States imports have dwindled to inconsiderable quantities. China still
exports, but her goods find a market with more difficulty than formerly.
Great Britain at present produces about 52 per cent of her consumption of eggs,
her imports of 48 per cent amounting to about twenty million pounds sterling per
annum.
The consumption per head of eggs in England is not more than about 100
eggs, this is one-third of the consumption per head in Canada, and is far less than
the corresponding consumption in Belgium, U.S.A., France or Germany.
The two foregoing paragraphs show the enormous possibilities of the English
egg trade, especially as it is certain that by wise propaganda and the efficient marketing of good produce, consumption could be at least doubled.
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This brings to our notice the most important fact of all:—
That the egg trade in England has been and is being spoiled both for the producers
and distributors because the quality of the eggs sold to the public during the major part
of the year is poor, and that the bulk of the population find that really new-laid eggs
are difficult to procure.

Unfortunately, the egg which is often marketed in the poorest condition is
the English egg, particularly those eggs coming from the West of England. The
reason for this sale of inferior produce in Great Britain is probably that:—
(1) No legislation has ever been introduced to prevent stale eggs being sold as
new-laid eggs. (It is interesting to note in this connection that since Northern
Ireland and Ireland have instituted stringent rules within the past few years, the
value of and the demand for their eggs has increased rapidly.)
(2) No licensing regulations for controlling people who preserve eggs either in
cold-store or by pickling, no marking of eggs that are preserved.
(3) There are no real distributing centres for eggs either in London or the
larger cities of the North. This leads to a large amount of speculation at certain
times of the year.
During the last three years, the export of eggs from Denmark has been controlled by the State, and the result has been that the Danish egg has been marketed
in a good and fresh condition. When once a retail-distributor uses Danish eggs,
it is extremely difficult to persuade him to change, and most of the largest multiple
retail concerns insist on only selling Danish eggs in their shops.
(4) The general using of London asadumping ground for surplus European eggs.
(5) Large quantities of eggs from countries at great distances arrive in Great
Britain. A certain proportion of these eggs deteriorate en route, and the sale of
these in poor condition is always curtailing consumption.
(6) The marketing of home produce has never until recently been seriously
considered in all its phases.
The difficulties of marketing in England and Scotland are greater than at
first apparent, because nearly all producers are on a small scale, and, as there are
very few co-operative societies in existence, it does not pay the producer to grade
his small weekly production and no standard packages are used.
In fairness, however, it must be admitted that the post-war poultry farmer
is improving, and although it does not pay him to grade, the excellent quality of
his trap-nested eggs always ensures him a ready sale at high rates.
Unfortunately, however, not more than 30 per cent of the home supplies come
from poultry farms; the balance comes from general farmers who have only recently
been pressed to give that attention to poultry and egg production which this important branch of agriculture calls for.
In consequence, eggs are usually sold to a "higgler" who re-sells to wholesalers and retailers, and owing to the keen competition in imported eggs, and the
small profit of the middleman, eggs often find their way to shops and to the public
which are not fit for sale as best eggs.
English eggs have at all times to face the fierce competition of the best imported eggs, well graded, and attractively packed, and until the advent of the specialist poultry farmer and the recent propaganda for decent marketing, they were not
making headway.
From the foregoing, it is evident that if an egg can be placed on the markets of
Great Britain irreproachable in quality, graded and packed, that there must be a large
and open market.
The incontrovertible fact, based on experience, is that stale eggs kill the demand
more than high prices.

There has been for some time a strong desire on the part of the English egg
producers to have a law passed making it compulsory for every egg imported into
Great Britain to be stamped with the country of their origin.
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There is, however, a considerable section of the egg-trading community who
do not agree with the compulsory marking. They state that the foreign egg from
Denmark, France and Holland is better than the home product, and more attractively presented; that to enforce the marking of these eggs will only give a free advertisement to the imported egg; that it will do harm to the home trade, and that
before such a law is put into operation, it would be better for the Englishman
and Scotchman to "put his house in order."
These two conflicting schools are likely soon to find which has been correct,
as it is probable that the marking of eggs with the country of origin before entering
into Great Britain will soon become an established fact.
It would undoubtedly benefit the world egg trade if at a World's Congress,
such as the one being held in Canada this year, every country voluntarily agreed
to the marking of their eggs.
It has been shown which are the main sources of supply, and the difficulties
in relation to the "Best Egg Trade" and that the solution and the success is summedup in the one word "Quality."

The reason of the success of the great stores and other successful retail distributors of eggs is that every egg is tested before sale. Although government
control and intervention in trade is not always desirable, the majority of responsible
egg distributors would welcome definite controlling laws, as their trade would
increase as the article they sold became better.
There is, however, just as large a market for an egg of secondary quality.
Strangely enough in England and Scotland, egg preservation is only in its earliest
infancy. There are practically no societies or firms either cold-storing or pickling
on a large basis, and for autumnal supplies, the country is largely dependent on
eggs which are preserved for her in other countries.
The North of England and Scotland always has a ready market for pickled
and cold-stored eggs, but in London and the South, these eggs have never become
popular, and there is a preference for Russian, Polish, Chinese, Egyptian and other
eggs that are not preserved, which, considering the distance they travel and the
changing climate, arrive in very fair condition, and meet a real want in the cheaper
type of egg.
The price of these eggs is considerably lower than the price at which Canadian,
African and Australian eggs can be sold. These latter, during the winter months,
find their niche between these cheap eggs and the best fresh eggs.
Unfortunately, owing to their attractive appearance, they are often bought
by the public as best fr.esh eggs, with the result that they do not give the satisfaction
they should and would have given were they sold for what they are. The marketing of these eggs as preserved, or with the country of origin, would, however, alter
this, and allow them to make only their rightful market value.
In considering the marketing of eggs in Great Britain, one must not overlook the wonderful new process that has been discovered by a Belgian chemist,
of placing eggs in large autoclaves, and subjecting them to a process of de-oxygenisation. These eggs, it has been asserted and has been proved, come out of the autoclaves after a period of many months, in the same condition as that in which they
entered, and, moreover, at the end of eight weeks after removal from the autoclaves, they are in as fresh a condition as eggs only three weeks old, notwithstanding the fact that they, the de-oxygenised eggs, may be nine months old. A large
depot for this process has been erected in England, and is almost certain to have
a far-reaching effect on the trade.
To conclude, it is certain that there is a great and an increasing trade to be
done in England, but in order that this trade may reach the figures and give the
service that it should, wise help must be given by the Government, loyal co-operation, fair and straightforward dealing by the distributors, and unremitting care
and toil tempered with optimism by the producer.
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MARKETING OF EGGS IN NORTHERN IRELAND
SYDNEY SMITH, Chief Marketing

Inspector, Ministry of Agriculture
for Northern Ireland
BELFAST, IRELAND

A FEW PRELIMINARY FIGURES

ORTHERN Ireland comprises a total area of 3,351,970 statute acres (excluding water)— the arable land being just over \% million acres—and
the population on June 1st, 1926, was 1,255,881. About 60 per cent is
engaged in agriculture on 130,000 holdings, of which over 82,000 holdings vary from
1 to 30 acres in extent.
That the poultry industry has developed very rapidly in Northern Ireland
during the past twenty years will be realized from the following figures showing
the value of poultry and eggs exported from the whole of Ireland and from Northern
Ireland, in 1904 and 1925 respectively:—

N

All Ireland
Poultry
Eggs

1904
£ 625,870
£2,188,104

Northern Ireland
1925
£ 639,959 (111,491 cwt.)
£1,896,513 (2,610,628 gt. hundreds)

The total number of poultry of all classes in Northern Ireland for 1925 was
estimated at 6^4 million, which represents 266 head of poultry per 100 acres of
cultivated land, the corresponding figure for England and Wales being 133 and for
Scotland 97.
THE MARKETING OF EGGS

To achieve success in the marketing of any product one must be like a good
golfer—play straight and follow through, but unfortunately the great majority
of our egg shippers in pre-war days insisted upon doing the thing which was easiest
to do, rather than that which, if they listened honestly to the small voice of conscience, the\ knew they should do.
In Ireland, eggs sold by the producer are usually disposed of once weekly by
one or other of the following methods, viz:—
1. By direct sale of the consumer.
2. By direct sale to the shipper.
3. By sale to country or village shopkeepers who sometimes ship the eggs,
but usually resell to shippers.
4. By sale to higglers who travel from farm to farm buying eggs and frequently
selling groceries. The higglers resell to shippers.
5. By sale to or through a co-operative society which obtains eggs from
members and others.
Irish eggs could be sold on their merits during the spring, but once May or June
arrived and prices showed a tendency to advance, eggs were invariably held up by
the farmer, higgler, and dealer for prospective higher prices, consequently, our eggs
suffered in reputation on British markets and their average value was much less
than it otherwise would have been.
There is no doubr that the egg trade went back during the war, as under the
Orders issued by the British Ministry of Food no difference in price was made
for the larger eggs, and producers found they could get as much for a large or small
egg (not below 2 oz.), dirty or clean, fresh or stale. Merchants in Great Britain
then were only too glad to get what eggs they could, and should any complaint have
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been made their sources of supply would have been cut off. Whilst the war continued, there was an orgy of spending and it was consequently a seller's market, but
as more shipping space became available increased supplies began to arrive from the
Continent, the Colonies and China, and our trade began to suffer severely.
In 1922, we in Northern Ireland realized that our trade was in a most unsatisfactory state and we started an active propaganda in a final effort to secure improvement by voluntary methods.
We demonstrated in various ways, pointing out that as no one would ever
think of buying a dirty collar or dirty handkerchief it was madness to expect them
to buy dirty eggs; that no one had a right to sell stale or bad eggs any more than
bad fish or bad fruit, and that although age might be preferred when in a bottle,
youth and infancy were expected when surrounded by a shell. When we found
persons offering bad eggs for sale, we had them prosecuted in the courts by the local
Sanitary officers and stiff fines inflicted, full publicity being given by the press to
every such prosecution. We tried by all kinds of slogans to appeal to the imagination of the people such as:
"Remember, it's the hand that cracks the shell rules the trade."
"There is a Right way and a Wrong way of doing things.
We want you carefully to avoid the Wrong way."
"Service is not so much a thing to talk about as it is to perform."
Exhibits at the leading agricultural shows in Northern Ireland of cases of eggs
from Northern Ireland and from other countries, viz., Denmark, Poland, France,
China and New Zealand, aroused much interest, and our eggs showed at a great
disadvantage when compared with the fine, fresh, clean and well-graded foreign
eggs, packed with clean wood wool, in cases neatly branded as to contents.
At all times emphasis was laid upon the necessity of supplying the consumer—
which was the housewife—with the quality of goods required and giving her credit
for knowing what she wanted, pointing out that the actual consumer is concerned
not with the quality of produce shipped, but with the quality of the produce to
be consumed, and that the consumer will not be carried away by any flag waving
or rhetorical appeals to support home industry.
Classes of instruction for dealers and their employees in egg packing, grading
and testing were conducted at suitable centers by a lady inspector, who, in addition,
trained the Sanitary Sub-officers of the several Urban and Rural District Councils
in the testing of eggs for freshness, etc. An enormous amount of good has resulted
from the instruction and training given by this lady inspector, especially in the case
of the Sanitary Officers, whose activities have forced vendors to exercise greater
care as to the quality of eggs exposed by them for sale in local markets.
Though this propaganda was attended by more or less success, it was quite
apparent that there was no likelihood of any substantial permanent change for the
better being affected by voluntary methods, so in 1924, the Government of Northern Ireland passed an Act called the "Marketing of Eggs Act (Northern Ireland)
1924."
The main condition of this Act, which came into operation on January 1st,
1925, is that no person may carry on the business of a wholesale dealer in eggs unless he has been licensed for the purpose by the Ministry of Agriculture, and the
retention of the license is conditional on strict compliance with regulations made
under the Act by the Ministry.
The licensed dealer must have suitable premises which must be maintained in
a clean and sanitary condition.
Cases used must be one of the 3 standard types prescribed in the Ministry's
Regulations.
During the period from May 1st to December 31st in each year, all eggs must
be tested singly by means of an approved artificial light test within 48 hours prior
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to despatch from the premises of the wholesale dealer, and the rejected eggs,
or eggs unfit for the food of man, shall not be included in packages of eggs for sale
or consignment.
Eggs intented for sale or consignment shall not be washed or steeped by or on
behalf of a wholesale dealer.
Hen eggs and duck eggs shall not be packed in the same case.
Eggs must be of uniform size and there are five grades—Grade 18 lbs., 17 lbs.,
15J/2 lbs., and 14 lbs. per 120, all actual weights as branded.
Smalls. For eggs too small for inclusion in the 14 lbs. grade.
Packing must all be done by hand under cover. The packing material used
must be clean and dry.
Cases in transit must at all times be protected from adverse conditions of
weather.
All premises where eggs are cold-stored, preserved or pickled must be registered
and records furnished to the Ministry of the ownership, despatch and delivery of
such eggs. When such eggs are released, every package, whether open or closed,
which contains any such eggs shall be branded with the words "Preserved Eggs,"
"Cold Stored Eggs" or "Pickled Eggs" as the case required.
Where such eggs are exposed for sale by retail in Northern Ireland there mast
be attached to, or exhibited with each lot so exposed, a label clearly indicating
what the eggs actually are.
The Act also gives power to every Urban and Rural district in Northern Ireland
to apply Section 28, Part III, of the "Public Health Amendment Act, 1890" which
extends and applies Sections 132 to 135 inclusive to all articles intended for the
food of man, including eggs.
Where itinerant collection is made the eggs must be packed in "filler" or
"section" cases, and marked "Collection Only."
As it was obvious that the dealer who bought by count, giving the same price
all round, usually paid too much for small eggs, and too little for large, the Ministry
of Agriculture introduced last year an Amending Bill requiring wholesale dealers
to purchase eggs by weight only and this came into operation on January 1st, 1927.
It is quite evident that the people in Great Britain could eat more eggs and
would do so if the quality was right. Much might be done to stimulate a greater
demand for eggs by propaganda similar to the successful "Eat more fruit" advertising campaign, but the quality of the eggs must be above suspicion first, last,
and all the time.
It is admitted that improvements have been made in recent years, but more
enterprise is still necessary if the trade is to occupy its rightful position.
DISCUSSION
MRS. J. HOLMES and MESSRS. L. B. KILBOURNE, J. S. WESTMORELAND, L. S.
TENNY, C. K. POWELL, A. SNOWDEN, F. W. LAING, A. K. ROBERTSON and G. H.
BRAEDER participated in the discussion on this paper, which brought out the follow-

ing main points:—
That licensing the dealers had the effect of makingthefarmersbringinbettereggs.
That the hucksters pay cash for the eggs and buy them by weight. Many
of them carry a candling appliance for testing the quality of the eggs.
That there are definite minimum grades for quality of eggs in commerce in
Northern Ireland and also minimum weights for the different grades; no twelve
eggs of any hundred and twenty must be below the specified weight.
That eggs which do not conform to the standard of quality do not go into a
lower grade for sale to consumers but must be used for other purposes.
That the producers sell eggs by weight but it is not yet obligatory for the
grocers to retail them by weight.
That since January 1, 1925, eggs have to be tested individually from May 1
until December 31.
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A STATISTICAL REPORT OF THE PRODUCTION
OF EGGS IN ITALY
D R . ANITA VECCHI,

Zoological Laboratory of the University of Bologna
ITALY

I

T is very important to determine the value of the production of eggs in Italy
and the amount of the capital which that production represents, but the
difficulty of doing so is rendered formidable by the fact that the available
data are scanty and fragmentary. There are, however, two sources to which we
can look for an important contribution towards the solution of the question. These
are the railway statistics on the traffic in eggs, and the reports of the town excise
officials in the cities which maintain that form of taxation. The former serve to
determine approximately the amount of the production in excess of the local consumption and the regions which are the most productive, and the latter, by furnishing figures as to the consumption per inhabitant, enable us to draw some inferences
as to the amount of the productive capital, or, in other words, the number of laying
hens bred in Italy.
At the second World's Poultry Congress held in Barcelona in 1924, I read a
paper on "The Egg Production in the Various Regions of Italy as Determined by
Railway Transportation Statistics."
In Italy, the eggs destined for local consumption are purchased on farms
by persons who make a business of collecting them, and who carry them to the
cities, or ship them by railway where the centres of consumption are too distant
from the place of production. It may therefore be assumed that the eggs shipped
by railway largely represent the excess over the local consumption. To this general
rule an exception is found in some towns which are known as centres of concentration
for the eggs intended for export, in the case of which the shipments arriving are
very large, and the excess over the local consumption must be deduced on a basis
of the difference in the value of the shipments arriving and of those leaving.
Through these channels, and with the aid of statistics relating to the year
1916, I arrived at some fairly exact figures—published in the above-mentioned
paper—which enabled me to show, by a comparison of the data of the various
provinces, which of the latter were the best producers of eggs and which produced
none at all. I found that the regions which sell the greatest number of eggs outside
their own territory are Venetia, Emilia, a part of Lombardy, the Marches and a
part of the Abruzzi.
Aside from Piedmont, Liguria and Tuscany, where it may be assumed that the
scant traffic is due to the fact that the local production is practically absorbed by
the heavy consumption of the numerous large centres of population, all the other
regions of Italy, the South and the Islands, show an excess so small as to be negligible, undoubtedly consequent upon an extremely low ratio of production, due to
the almost total absence of farms having farmhouses in the country.
Taking the statistics for the year 1923 as a basis, I then looked into the changes
that may have taken place in the egg traffic into those provinces which had shown
themselves to be the largest producers, assuming that on the cessation of the conditions caused by the war, some modifications may have occurred. With this
idea in view, I studied the provinces of Venetia, Emilia, the Marches, Lombardy
and the Province of Teramo, investigating at the same time a few of the provinces
of Piedmont and some of the "redeemed" provinces. By comparing the number
of kilograms of eggs leaving the stations of each province with the area of the same,
I obtained the following figures, which represent the quantity of eggs carried
away from the province by the railway and which may be considered as representing closely the actual excess of production over the local consumption.
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RAILWAY TRAFFIC IN EGGS FOR EACH PROVINCE EXPRESSED IN KILOGRAMS PER
SQUARE KILOMETRE

Padua
3169 Mantua
304
Treviso
1224 Piacenza
286
Rovigo
1139 Venice
252
Ancona
1054 Udine
235
Vicenza
1047 Pavia
231
Forli
998 Cremona
194
Macerata
868 Brescia
120
Ascoli Piceno
799 Bologna
110
Verona
688 Como
103
Ravenna
396 Modena
58
Pesaro
395 Novara
28
Teramo
364 Alexandria
25
Parma
340 Belluno
4
Milan
335
In this table I have not given the figures relating to the l'redeemed" provinces,
which show an excess below 4 kilos. There is one exception—Trieste—which has 117
kilograms, but this is not sufficient to give her a place among the provinces having
a large production.
From the above figures it appears that the traffic has increased considerably
in the majority of the provinces under consideration, especially in those which
were included within the zone of war in .1916. The provinces of Teramo, Parma,
Piacenza, Cremona, Modena, Novara, Alexandria and Belluno, on the other hand,
give figures below those given for the year 1916.
A slight increase in the excess over the local consumption was shown in the
provinces of Pesaro and Milan, while in all the others the figures are more than
double those of the war period, or, as in the case of Padua, five, times the previous
amount.
This increase is clearly marked in the province of Venetia, which suffered the
most from war conditions and which afterwards rapidly intensified the local production and the consequent traffic in eggs.
While in 1916 the supremacy among the egg-producing provinces belonged to
Rovigo, according to the statistics of 1923, the first and second places are occupied
by Padua and Treviso respectively. With the exception of this and other slight
changes in classification, in 1923 and in 1916, the provinces of Venetia, and after
them those of Emilia, the Marches, the Abruzzo and in a lesser degree the provinces
of Lombardy, show the largest production of eggs—a production which greatly
exceeds the local consumption.
This is a confirmation of the statement I made in a previous paper, that the
largest production of eggs is found in regions where agriculture is carried on as a
family affair on small cultivated areas. The superiority of Venetia in this respect
is perhaps owing to the prevalence of the small rented farm, while in the other
regions where the metayage system obtains, the proprietor tends to limit the quantity
of poultry bred by the farmer.
With regard to the statistics supplied by the town excise officials, it should be
noted that not all Italian cities are subjected to this tax, and that many of those
which are subject thereto do not take account of the entry of small lots of eggs,
so the figures I have been able to collect do not represent exact but merely approximate conclusions.
By finding the proportion between the number of eggs brought into any given
city and the number of inhabitants of the city I have calculated the average consumption per inhabitant.
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For certain cities having a large population thefiguresare:
AVERAGE CONSUMPTION OF EGGS PER INHABITANT

Genoa
325.19
Florence
205.06
Rome
312.34
Venice
157.53
Bologna
224.02
Palermo
111.04
A general average shows that in these largely-populated cities each inhabitant
consumes about 241.18 eggs per year. Some of the capital cities of provinces in
Northern and Central Italy give the following figures:
AVERAGE CONSUMPTION OF EGGS PER INHABITANT

Teramo
378.18
Spezia
245.90
Mantua
218.44
Savona
217.78
Pisa
174.04
Cuneo
170.95
A general average of all these cities
152.47 eggs per year. Some chief cities
islands show the following figures:

Modena
Grosseto
Padua
Arezzo
Pavia

119.02
115.06
68.96
64.38
62.09

shows a consumption per inhabitant of
of provinces in Southern Italy and the

AVERAGE CONSUMPTION OF EGGS PER INHABITANT

Syracuse
111.48
Trapani
16.67
Reggio Calabria
104.42
Cagliari
16.39
Bari
80.19 Girgenti
11.62
Brindisi
40.67
Salerno
4.96
Cosenza
32.44
Campobasso
4.45
Lecce
19.01
There is, therefore, a general average annual consumption of 47.22 eggs per
inhabitant.
From the foregoing figures it appears:
1. That the average annual consumption per inhabitant is far greater in the
thickly populated centres.
2. That in the cities of Southern Italy and on the islands the average consumption per inhabitant is very small. This may be attributed in part to the
custom prevalent in those localities of keeping a few chickens in the barnyard, the
production of which suffices for family consumption and the amount of which cannot be ascertained. These are, however, districts in which the rural population
is extremely sparse.
A consideration of the foregoing figures as a whole gives an average annual
consumption of about 193.17 eggs per inhabitant. These figures, although not
absolutely exact, may be regarded as fairly accurate.
The entire population of Italy, which is reckoned at forty millions, consumes
7,726, 800,000 eggs per year, the capital producing the above total amounts to some
77,268,000 hens; or if we count but 80 eggs per year, the number of hens is
96,585,000.
The hypothesis is generally accepted that an average of one-half an egg per
day is consumed by each inhabitant in Italy. This would give us an average of
about 182 eggs per year and a total consumption of 7,280,000,000 eggs per year.
These hypothetical figures are not far from those I have derived from statistics.
The latter, although they should be considered as approximate, are quite reliable
but do not represent the total production of eggs, for the reason that Italy exports
them in large quantities, to the value of some three hundred millions of lire, which
I have not considered at all, and which obviously represent a corresponding productive capital.
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COMMERCIAL MARKETING OF POULTRY
PRODUCTS IN THE UNITED STATES BY
PRIVATE INTERESTS
L. B. KILBOURNE, Former President, National Poultry, Butter and Egg Association of
the United States of A merica

U.S.A.
EFORE dealing directly with the subject assigned to me, it may interest
you to know something of the chicken population of the United States of
America, and of the demands of the people of that country for poultry meat
and eggs, as food.
According to recent reports issued by the Bureau of Census of the United
States Department of Commerce, there were over 575 millions of chickens raised
on farms in the United States of America during the calendar year 1924.
It is estimated that during 1924, the people residing in that part of the United
States of America which lies east of the Mississippi and north of the Ohio and Potomac rivers consumed something over one billion pounds of poultry.
Approximately, nearly two billion dozens of eggs were produced on farms
in the United States of America, during 1924, and it is estimated that during the
same year, the consumption of eggs in that part of the United States of America
which lies east of the Mississippi river and north of the Ohio and Potomac rivers,
was nearly one billion dozens.
Poultry and eggs in the United States of America are marketed by two groups
of private dealers. For the purposes of this paper I will designate one group as
"Independent" dealers and the other as ''Farmer-Co-operative" dealers. By
far the greatest volume of poultry and eggs is marketed by independent dealers
and to a very small extent by farmer-co-operatives.
The marketing of poultry and poultry products by independent dealers, as
distinguished from farmer-co-operative dealers, is a highly specialized business
requiring large capital investments.
The carload shipper of live poultry concentrates small shipments from producers and local buyers, and forwards them to market in carload lots.
A great volume of live poultry is also marketed, in small lots, by express and
motor trucks. The poultry so shipped is confined in coops covered with wooden
slats, rods or wire netting. The volume of this movement is not known, but it is
largely confined to so-called ''short hauls."
The dressed poultry operator maintains modern packing establishments with
all necessary equipment to handle the product from sanitary and commercial viewpoints.
Packing establishments receive their supplies of live poultry by wagon or truck,
and by express or freight, either direct from the producer or from the local poultry
buyer.
When the poultry is received, it is graded and placed in batteries and fed for
several days for fattening purposes. The period of time during which the poultry
remains under feed depends entirely upon the condition of the poultry.
Dressed poultry is packed, for the most part, in standard built boxes, each box
containing twelve birds. Some poultry is also packed in barrels, but the "barrel
pack" is used mostly for the lower grades, Usually, if the packages are to be held
for sometime before shipment, they are placed in a sharp freezer, where the temperature is from 5 degrees Fahrenheit to -10 degrees Fahrenheit and frozen solid. Dressed poultry is shipped to market in refrigerator cars.
CHICAGO, I I I . ,
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The so-called country packer of eggs constitutes the principal concentrating
agency. He receives his shipments from producers, country store-keepers, hucksters and local buyers, and after grading and packing he ships them to market,
usually in straight carloads.
In addition to the movement of shell-eggs in cases, there is also a growing
movement of so-called "canned" or "frozen" eggs in the United States of America.
These frozen eggs are used for the most part by bakers and confectioners.
Egg breaking establishments in the United States of America are under the
strictest supervision of the States in which they are located, and the enterprise is
carried on under the most thoroughly sanitary conditions.
The stock for breaking is first candied and all eggs which are unfit to be included
in the frozen product are thrown out. The good eggs are then sent to the breaking
room and opened by experienced women "breakers" into cups, where the quality
is judged by appearance, smell and frequently by taste, for edibility and utility.
The eggs, as opened and as accepted for freezing, are emptied into a larger
container and the product is next emptied into a churn where it is agitated until
a proper mixture is obtained. The liquid mixture is then drawn off into cans,
each one of which holds about 30 pounds of egg, and the filled cans are then placed
in a sharp freezer at a temperature of about zero. For storage purposes the canned
eggs are held at a temperature of about 10 degrees Fahrenheit, and this temperature
insures a hard frozen condition.
When ready for shipment, the cans, sometimes crated, are loaded into precooled
refrigerator cars and during the period of transportation, ice and salt are added as
needed.
The foregoing outlines the manner in which poultry and eggs are handled by
the dealer, or shipper, in the producing areas and the manner in which such products
are transported.
The typical agencies of distribution in the large markets consist of wholesale
dealers or "receivers", jobbers and retailers. The wholesaler or "receiver" distributes to the jobber and to large users, such as chain store organizations. The
jobber, in turn, distributes his supplies to retailers and may do some grading to
meet the need of the particular retailers whom he serves. Jobbers usually operate a
delivery service. When the products reach the hands of the retailers, they are,
in turn, sold to consumers, either in the jobber grades as received or after a still
more refined grading on the part of the retailer.
The cold storage of dressed poultry and eggs plays an important part in the
marketing of these products. Cold storage warehouses are now scattered throughout the United States of America, at both interior and terminal points. The principal utility of the cold storage warehouses has been to store the surpluses of these
products at the peak of the producing season and to hold them until the season of
scant or no production.
In this paper, cold storage is treated merely as one of the instrumentalities
through which poultry and poultry products are marketed in the United States of
America, and no attempt is made to go into this subject thoroughly because it is one
which should be treated by itself.
The United States of America is composed of 48 States and each state has rules,
regulations and laws which are supposed to fit peculiar conditions in those states.
These are by no means uniform. In addition to state rules, regulations and laws,
we have Federal rules, regulations and laws, and it frequently happens that many
of the Federal laws conflict with State laws.
In addition to the rules, regulations and laws referred to, we have other rules
and regulations enforced by common carriers. These for the most part tend toward greater uniformity.
In previous years practically all of the eggs in commerce were transported by
common carriers by rail. In recent years, due to the advent of hard roads which
now ramify the entire country, transportation by motor vehicle has developed to an
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enormous extent and the result of this movement has been to add great complexity
to an already complex situation.
In justice to myself, allow me to add that in the foregoing statement I have
touched upon only the very high spots involved in the question discussed. Any
one of the subjects I have touched upon could be the subject of almost endless
discussion. In conclusion, I may say that the marketing of poultry and poultry
products in the United States of America presents many complex problems which
to the uninitiated appear almost incredible.
DISCUSSION

S. SMITH and B. C. YOUNG took part in the discussion of this paper,
the principal points brought out being:—
That the consignor almost invariably loads his own cars in the United States.
There is a standard rate and if the cars are not loaded according to standard the
railways will not pay a claim.
MESSRS.

THE ORGANIZATION AND OPERATION OF
MERCANTILE EXCHANGES BY THE
EGG AND POULTRY TRADE IN
THE UNITED STATES
CHARLES J. ELDREDGE, President, Chicago Mercantile Exchange
CHICAGO, I I I . , U.S.A.

W

HAT do we mean by "Mercantile Exchange" ? The term "Mercantile
Exchange," by usage in the United States, has come to mean a dairy and
poultry products trading place, where current opinions of immediate
and prospective values are reflected daily by public bids, offerings, and sales of
the commodities for immediate or future delivery. The operation of such "Mercantile Exchange" is patterned after, and very similar to, Stock Exchanges and Boards
of Trade.
May I outline the methods and plans of the one with which I have had the most
experience, and the objects of which are best known to me ?
This is the Chicago Mercantile Exchange located at Chicago, Illinois, U.S.A.
Sensing the rapid evolution of the butter and egg industry, the butter and egg
merchants of Chicago, a few years ago, converted their local trade organization into
a national institution. Great reserve stocks of eggs and butter required the investment of millions of dollars annually to carry them into final consumption.
When the reserves were small, individual merchants financed and carried stocks for
the use of their customers. Greater reserves and higher cost gave added risks,
and carrying the reserve stocks became too highly speculative for the few. It became necessary to find a way to distribute this risk upon the shoulders of many.
This was done by the Chicago Mercantile Exchange in providing means of
trading for future delivery of these products, safeguarded by equitable rules and
to protect both buyers and sellers.
Butter and eggs may be bought or sold on the Chicago Mercantile Exchange
by anyone located anywhere in the world of commerce. Standards of quality
and grade, applicable to various classes of butter and eggs produced in the United
States and Canada, were established and defined.
An open, continuous trading call is held daily, where these grades may be bought
and sold in certain units of delivery by anyone, either in person or by agent, for
immediate or for future delivery, to suit the convenience and commercial needs
of buver or seller.
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Cash deposits of moderate amounts are required from both buyer and seller,
as a guarantee of good faith, and strict regulations for delivery are enforced by the
Exchange. Schedules of trading for future delivery are made to provide for seasonal
crop movement ranging from one day to not exceeding one year.
Production and consumption of butter and eggs is not instantaneous. There
is necessarily a considerable lapse of time between production and complete consumption. This is not merely because of delays incident to transportation, but
also because production is seasonal during definite months, and consumption is
distributed over the entire year. Of course, all butter and eggs are owned by some
one from the time of production to consumption. Necessarily, this ownership,
whether in one person or many, must continue in most cases over a period of many
months. During this time, owners would be subject to the speculative risks incident
to ownership, unless some means were devised whereby these speculative risks might
be shifted to others willing to assume them.
The system of future trading in vogue on the Chicago Mercantile Exchange
is the means which has been devised to shift such speculative risks incident to
ownership. A producer of eggs, grades and ships his surplus during the months of
March, April and May, when total production exceeds the volume of immediate
consumption, to a cold storage warehouse, to be held until fall or winter when the
continuous consumption exceeds the current production.
About the time he stores his eggs, he sells an equal amount of the same grade
for future delivery on the Chicago Mercantile Exchange. This sale is made at a
price sufficient to cover the cost, carrying, and transportation expense, and a fair
profit. By this process, the owner becomes immune from losses due to a declining
market. If the market declines, his eggs become less valuable but this loss is offset
by the gain he realizes on his Chicago contract. Under such circumstances he is said
to be "hedged", and the process by which his speculative risk was shifted is known
as "hedging."
This identical process may be used to shift the speculative risk of a buyer who
stores for his expected trade requirements in the winter, but has no means of knowing what general market values will be when he moves them into final consumption,
months after they are produced.
Hedging of commercial risks is one of the fundamental purposes of exchange
trading and it is being used by an increasing number of our merchants and producers
each season.
Speculators take advantage of the changing prices as an opportunity for profit
or loss, and through them a considerable portion of this risk of marketing is carried
on many shoulders instead of few.
The Chicago Mercantile Exchange, being the largest of its kind in the United
States, is taking the lead in development of Exchange service, and is now investing
three and one-half million dollars in a seventeen story office and Exchange building,
to promote a more comprehensive program of national marketing in a co-operative
way, to meet the growing needs of the industry.
The Chicago Exchange is a non-profit institution in itself, but secures a substantial income through assessing its members and the traders who use its facilities,
small taxes or fees on each transaction made within its service. Such funds are
used to promote greater efficiency in the service of marketing in all branches of the
industry.
The members of the Exchange derive their profits from their privileges in the
use of the Exchange, either in marketing their own goods, or acting as agents for
others, and the volume of business has grown to an extent that makes such membership valuable and extremely desirable.
The total volume of trading in butter and eggs on the Chicago Exchange has
exceeded one billion dollars in the last three years. Membership value gives the
exchange complete control over its members, and has resulted in an impressive
improvement in the code of business ethics and industry consciousness.
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This strong moral and financial power is being devoted to enlarging the scope
of the Exchange in every direction, so that it may keep abreast of the changing times,
and be able to promote, foster and stimulate more orderly and economical national
commerce in our industry.
A mercantile exchange does not buy nor sell, but merely provides a market
place where buyers and sellers may meet, either in person or by agent. Its function
is to give mobility of action in co-operative marketing. It permits the adjustment
of the supply to the demand, and distributes risks among those who are willing to
assume them. Governmental and private agencies have co-operated in educating
producers and consumers in marketing methods, but neither can determine marketing
values. Commerce alone determines A allies, and Mercantile Exchanges broadcast by press, telegraph, and radio reports, constant public market prices and values,
so that all interested, from producer to consumer, may know the pulse of the market
as a whole with a minimum of expense and effort to each. Every such interest
may have a voice in determining market values. A positive market is always available.
The Exchange has no secret methods or practices. It cares not whether prices
be high or low.
Growers and sellers desire high prices. Buyers and consumers desire low prices.
The Mercantile Exchange is the clearing house in commerce where these opposite
desires are balanced by barter and exchange.
The Mercantile Exchange System, as exemplified in the working of the Chicago
Exchange, is the most advanced form of real co-operative marketing thus far established in butter and eggs, and the principle can be extended to cover poultry
and other food products, values of which are governed by a fluctuating supply and
demand.
Separate combinations of individual growers, producers, manufacturers,
distributors, and consumers, associated in a co-operative effort to improve their
positions in the general commerce of our products, are of great benefit to society
in their power to establish better standards of grade, prevent waste, direct distribution, economize in transportation, and to educate each other to the reasons
for a fluctuating supply and demand. Let each such combination work out its own
salvation by earnest co-operation in its own field. The Mercantile Exchange is
the connecting link in commerce that will arbitrate the price between producer and
consumer.
The foremost function of civic government should be directed to foster and
maintain commerce, which I define, as "the voluntary exchange of that which one
has for that which he desires."
Take this lesson home, no matter where you live—"Commerce" (as I have
defined it) is the panacea for all ills of government. Give your citizens every possible
opportunity to exchange what they have for what they want, and insist that your
government shall establish forceful laws to stimulate such equitable exchange,
remembering always that the balance figure of price will find its own economic level.
By so doing, your nation will be assured of peace, wealth, and happiness,
through its broad expansion of internal commerce. The Mercantile Exchange
system of developing and advertising values of poultry products, nourishes our
national commerce to this very end, and deserves the sanction and endorsement
of every interest because—
COMMERCE IS THE LIFE BLOOD OF A NATION
DISCUSSION

F. W. LAING and S. SMITH took part in the discussion on this paper,
the principal points brought out being:—
That mercantile exchanges are not co-operative associations, the members
simply using the exchange as a trading place. Applications for membership are
passed upon by the board of governors and any member may be expelled if he commits a wrong.
MESSRS.
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That the Chicago Mercantile Exchange is doing a great deal of advertising of
poultry products in attempts to stimulate consumption, and to find markets for
those products.

CONSERVATION OF FOOD PRODUCTS IN PUBLIC
COLD STORAGE WAREHOUSES IN THE
UNITED STATES
RALPH C. STOKELL, Executive

Secretary, American Warehousemen's
{Cold Storage Division)

Association,

CHICAGO, I I I . , U.S.A.
HE application of refrigeration commercially was discussed before the Fourth
International Congress of Refrigeration in London in 1924 and at previous
Congresses. It is fitting, therefore, that at this Third World's Poultry
Congress a thought should be given to this important link in the economic chain
of distribution of perishable food products. In the United States of America great
interest is evidenced in the coming Fifth International Congress of Refrigeration
to be held in Rome, Italy, April 4, 1928. The American Institute of Refrigeration,
of which I am also the Executive Secretary, is planning a very elaborate participation in this Congress. Many papers covering the application of refrigeration in
the United States have been prepared for presentation at that time.

T

EARLY HISTORY

The application of mechanical refrigeration in a commercial way is of comparatively recent times. Experiments claimed to have resulted in producing refrigeration mechanically are reported as having succeeded as early as 1755. The
period up to 1890 was largely devoted to experiments and developing of apparatus
to advance the work of the earlier inventors and engineers. The early eighties are
usually given as the starting point for the more general application of refrigeration
commercially.
Previous to this adoption, the refrigerating system, so-called, was one of ice.
This early method permitted of no system where regulation of temperature or
humidity conditions might prevail.
PRESENT EXTENT IN THE U.S.A.
The extent to which mechanical refrigeration is used for storage of perishable
food products in the United States is indicated as follows:
Refrigerated
space in
cubic feet
Public cold storage
Private cold storage
Combined public and private
Meat packing establishments
Meat packing establishments doing a public
business

242,563,913
24,065,827
57,034,780
246,165,622
56,837,608

Total refrigerated space.
1,323
626,667,750
(As reported by the Department of Agriculture, Bureau of Agricultural Economics, Washington, D.C., October 1, 1925.)
It has been estimated that the investment in public cold storage warehousing
approximates a figure in excess of $200,000,000. The number of carloads of refrigerator freight handled in the period of a year has been estimated as 1,000,000 cars.
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CONSTRUCTION AND EQUIPMENT

The construction of modern public cold storage warehouses is unlike any other
type of business buildings. Its cost is two to three times that of non-refrigerated
building. Insulated walls, and floors especially constructed, provide for the rigid
requirements of even temperature control. The equipment for furnishing these
conditions in the storage rooms is usually installed with reserve machinery, which
provides for continuous service during repairs or overhauling of machinery.
OPERATION

Experience has demonstrated that perishables in the fresh state can now be
successfully carried at exactly the proper temperature from 10° below zero to 45°
above zero. Products are segregated according to temperature requirements;
often entire sections of the plant are devoted to the storage of similar commodities,
thus insuring just the right storage conditions not possible if commodities of varying
temperature requirements were placed in one room.
RESEARCH AND EDUCATIONAL WORK

Research and investigation work has been carried on by Bureaus of our governmental departments over a period of many years. More than fifty individual
research problems are now being studied by our Bureaus. These problems have to
do with the proper method of handling perishable products in transportation and
in storage. Other factors, such as those which tend to improve quality, are also
included.
The American Warehousemen's Association, Cold Storage Division, and the
American Society of Refrigerating Engineers and others are constantly studying
the industrial problems involved in operation and maintenance of proper storage
conditions.
^
COMMODITIES STORED, KIND AND EXTENT

A complete list of perishable food commodities successfully stored would include nearly every item on the daily menu of the nation, and be too lengthy for
reproduction here, but the extent of storage of the major products in which this
Congress is particularly interested will be given. Figures supplied by the Department of Agriculture, Bureau of Agricultural Economics, Washington, D.C.,
indicate the average peak quantity in storage at one time over a five-year period
of each commodity, the figures being taken at the highest point:
Eggs in shell
9,513,000 cases (30 doz. each, Aug. 1)
Frozen eggs
36,086,000 lbs. (Oct. 1)
Creamery butter
118,381,000 lbs. (Sept. 1)
Dressed Poultry
102,063,000 lbs. (Jan. 1)
Meats, fresh cured
1,001,377,000 lbs.
Lard
156,178,000 lbs.
Apples
7,890,000 bbls.
NOTE—For the purpose of comparison from a tonnage basis, eggs in shell may
be considered as equivalent to 521,989,000 pounds, and apples as equivalent to
1,262,400,000 pounds.
The average per capita allotment of the reserve stocks with respect to these
products is small and easily refutes any allegation of hoarding of foodstuffs.
POULTRY

Dressed poultry is a perishable food commodity stored in great quantity in
our country, and while the method of grading and packing is not the subject of
consideration in this paper, we are nevertheless extremely interested in movements
directed to improve quality and standards of the commodities stored.
Dressed poultry is left in cold storage in a hard frozen condition. Poultry
is accepted by the warehouse to be frozen as well as held. The usual period of
storage, that is the one which is both economically sound and customary, does not
exceed twelve months, the average being approximately four months.
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QUALITY AND STANDARDIZATION

Improved quality and standardization of products will do much for us as a
means of increasing consumption. A study of quality factors and standardization of grading systems is an outstanding theme worthy of our most earnest attention. Well defined grades will assist to standardize the product, make better returns for the producer and provide, as well, a more dependable product for the
consumer.
T
LEGISLATION

The laws under which articles of food are stored in our several states are in
general patterned after a uniform cold storage law. ''Articles of Food" are usually
defined on the statute books as batter, eggs, meat and meat products, poultry and
fish. Many states have separate provision covering the marketing of eggs which
have been in cold storage for a specified length of time. Some states provide for
marking of articles of food "Cold Storage" which have been stored more than thirty
days. To many marking requirements are objectionable, as we now believe
foodstuffs should be sold on merit as to quality. The adoption of proper grading
and standards we feel will, in time, bring this about.
SUPERVISION AND INSPECTION

Supervision and frequent inspection of cold storage warehouses by representatives of the State Departments of Agriculture or similar bodies, are also provided.
These laws, primarily designed as health laws, provide for a very high standard
of sanitation in and about all establishments where food commodities are handled
OWNERSHIP AND WHOLESOMENESS

The public cold storage plants do not own the commodities stored therein.
The ownership of the products stored is vested in thousands of individual wholesale and retail dealers throughout the country.
The public cold storage warehouse is not a depository for hoarding foodstuffs.
On the contrary, it acts as a stabilizer of prices in perishable foodstuffs, both for the
consumer and the producer. It does assist in the orderly marketing of food products
by storing the excess or surplus production so that the same may be more evenly
distributed.
It is well to consider at this point that of the perishable food commodities
stored in their season of heavy production, only the highest quality products are so
stored against future needs.
_
ECONOMIC

The cold storage warehouse by its services preserves and conserves the surplus
of extremely perishable food products from the season of plenty or bountiful production to that of scarcity when there is little or no production at all. By this aid
the consumer is provided at all times with an adequate and wholesome food supply
and the producer with a medium which provides a more even return to him on his
production. The economic importance of this great industry is easily recognized.
It serves as an equalizing link between high and low points of production in many of
the leading perishable articles of food.
It is a modern business and is our protection for future days. It enables us
to eat when food is coming to market in small quantities, or not at all, and provides
the dinner table with a bountiful supply for our varied diet.
To the service provided by the cold storage houses should be given credit for
feeding the nation year in and year out. Our future depends upon the maintenance
of cold storage warehousing facilities, for cold storage is taking thought of tomorrow
and providing against the season of low production and the time when transportation facilities may be stalled by blizzards and thus the arrival of current products
delayed—without it our food question would be serious. In fact, the public cold
storage warehouse is to the city what the household refrigerator is to the family
—the place to conserve today's surplus against tomorrow's needs.
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THE SIGNIFICANCE OF QUALITY IN EGGS IN
THE FUTURE DEVELOPMENT OF THE
POULTRY INDUSTRY
PROF. W. R. GRAHAM, B.S.A., Professor of Poultry

Husbandry,

Ontario Agricultural College
GUELPH, CANADA

T

HE title, I take it, permits one to discuss the subject from the following
viewpoints:—
1. Quality in eggs as a human food ;
2. The quality in eggs as it may affect the next generation of birds.
The Canadian egg regulations, governing the sale of eggs, take into consideration
the quality in eggs, as well as the size of the eggs. We need not look further than the
general results in the per capita consumption, which is over twenty-six dozen, or is
an increase of over fifty per cent, since these regulations came into force. It might
be well to state the case another way—that is, the buying public believe that the eggs
offered for sale in a retail way are fit for human consumption. These regulations
established a confidence in this food for every day of the year, regardless of any
knowledge of the seasonal laying periods of the hen.
Consider for a moment the possibilities of poultry as to numbers to-day, as
compared with twenty years ago. The modern mammoth incubators, the large
brooders, the knowledge of how to grow good chickens and never allow them on the
ground; together with the fact that on the mixed farms of the Province of Ontario,
the poultry population has increased more than sixty per cent in the last decade,
force one to consider the question of increased consumption of eggs, which in turn
is first a question of quality.
THE SIGNIFICANCE OF QUALITY IN EGGS, ETC.

Generally speaking, quality is considered a question of fitness or unfitness for
human consumption!, but that is not the whole story.
We find commercial egg farmers to-day establishing and holding a select trade
largely on the question of the flavour of the eggs—a constant, dependable, agreeable
flavour.
Again, it is common to find a wide variation in the colour of the yolks and the
whites of eggs. There are, as many of you know, certain markets near here that will
pay a premium for eggs with very light coloured yolks; and to many people a high
coloured yolk is offensive.
Our eye tells us much, but it is not a very good bio-chemist, as we see things
to-day.
We may rest assured that the activities of the research laboratories will bring,
for many, new viewpoints on eggs as a human food. Our knowledge to day suggests
that in the main, the vitamin quality of the eggs is affected to no small degree by the
birds' feed and sunlight.
What we do not know about the quality of an egg would fill a very large book,
and there can be no question but that the egg is a fertile field for research, and at the
same time not an easy one. Anyone who has touched the fringe of some of the
problems knows this very well.
The increased consumption of eggs will likely be governed by absolute assurance
of the quality in eggs in relation to appearance and flavour and their value in regard
to human nutrition.
It behoves every poultry keeper to have faith in poultry products, and to maintain a high standard of excellence in every particular.
Let us now consider quality in eggs in regard to the next generation of birds—•
which perhaps tells us more about the completeness of egg quality.
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Some of the problems might be considered as follows:—Why, in this northern
country, is it generally necessary to rest a high laying hen for a matter of about two
months before we can expect a reasonable hatch of vigorous chicks from her eggs ?
What relation, if any, is there between the loss of colour from the hen's legs
and beak and the hatching quality of eggs ?
Are the eggs from a pale-legged hen with a washed out appearance good food
for an invalid, or what is lacking in the eggs ?
What percentage of chicks come into the world normal; and shall we consider
chicks having crooked breast bones the day they come out of the shell as a sure sign
that the eggs from which they came lacked quality ?
The sea of problems in the quality in eggs in relation to the economics of a
poultry farm are serious.
We may expect much keener competition. The number of unhatched fertile
eggs from our hatcheries is appalling. It is a good thing that the general public do
not see the amount.
It is perhaps safe to state that the best hatcheries do not average over a seventy
per cent hatch of eggs set, and from there they grade down to about a twenty-five
per cent hatch. With our present knowledge, our best efficiency is only seventy,
and the average possibly not more than fifty per cent.
The available data suggests that it takes about the same number of pounds of
grain to make a pound of live weight with a chicken as it does with a pig. It appears
to the writer that sooner or later, the poultry people will have to sell their products
at a price much nearer the price of pigs.
In conclusion, the writer is firmly convinced that the most inefficient thing in
the whole poultry business is the uncertain quality in an egg.
Quality means a great deal—a lack of quality means a very great loss.
The problems of quality will be solved in a laboratory by trained scientists. It is
beyond the ordinary poultry folk. It would, therefore, appear to be good business
to encourage, in every way possible, the research people to study quality in eggs.
DISCUSSION
M R S . J . L . LANDRUM, andMESSRS. P. MANDEVILLE, C.S.BARRY,B.C. YOUNG and
SMITH participated in the discussion on this paper, the principal points brought

S.
out being:—•
That the per capita consumption of eggs in Canada is figured on an estimate of
theproduction plusimportsandminusexports, all production being taken into account.
That there are many visual characteristics in a baby chick the day it is hatched
which are in almost exact correlation to the kind of food the hen ate.
That in any attempt to increase consumption of eggs it is necessary to limit the
number of grades as much as possible, and impress upon the public the fact that eggs
are a good cheap food.
That an egg eating campaign conducted in Oklahoma resulted in a wonderful
increase in consumption and proved that eggs will be consumed if they are of good
quality and appearance when offered for sale.

PHYSICO-CHEMICAL FACTORS INFLUENCING
THE KEEPING QUALITY OF HEN'S EGGS
IN STORAGE
PAUL FRANCIS SHARP AND CHARLES KELLY POWELL, New York State College
Agriculture, Cornell University,
ITHACA, NEW YORK, U.S.A.

A

of

everyone who has considered the question knows, there are many factors
which may affect the keeping quality of hen's eggs in storage. Some of these
factors are controllable after the egg is laid, others depend upon the individuality of the hen, management, time of year, etc. Certain of these controllable
factors now under investigation at Cornell University will be discussed in this paper.
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The lower the temperatures of storage, down to the freezing point of the eggs,
the better the quality of the eggs at the end of the storage period. At low temperatures there is less tendency for the formation of "Stuck yolks", because, (1) the
density of the white and the yolk become more nearly equal at low temperatures,
thus reducing the effective force of gravity tending to make the yolk move through
the white, and (2) the plasticity of the white is greater, therefore offering more resistance to the movement of the yolk. The rate of evaporation will be much less at low
temperatures, for the vapor tension of water is about one-fifth as great at 0°C, as at
25°C. These factors are in addition to the effect of temperature on bacterial and
chemical decomposition.
The white of the freshly laid egg has a pH*of about 7.6,but as soon as the egg is
laid carbon dioxide begins to diffuse from the white and the pH increases, so that in a
few days in a well ventilated room the pH will reach 9.5. This increase takes place at
a slower rate at low temperatures. If the egg is oil dipped, or placed in water or a
water glass solution as soon as laid, the change in pH takes place very slowly, and
may reach a maximum value of about pH 8.9 after several months. This change
in pH from 7.6. to 9.5. is really a marked change, and makes egg white under these
conditions one of the most alkaline natural biological fluids known. Such a change
in pH means an increase in the hydroxyl ion concentration (alkalinity) of about
80 times.
The carbon dioxide tends to reach an equilibrium between the concentration
in the egg white and that in the air in which the eggs are kept. If fresh untreated
eggs are kept in a confined space, the white will give off carbon dioxide to the air
until the carbon dioxide of the air is in equilibrium with that of the egg white;
the pH of the white will rise until this equilibrium point is reached after which it
will then remain constant for a long period of time. If more carbon dioxide is
introduced into the air in which the eggs are stored the white will take up carbon
dioxide and the pH will fall. Thus the pH of the white of the egg is in a measure
one of the controllable factors in storage. Newly laid untreated eggs stored in an
unventilated room (full of eggs) may have whites which have a pH value considerably below 9.5, due to the fact that the eggs maintain a higher concentration
of carbon dioxide in the storage room than is found in normal out-door air.
Sharp and Whitaker (1) and Stark and Sharp (2) have studied the growth of
a number of bacteria in egg white, and have found that with the exception of a few
organisms, bacteria will grow in white of pH 7.6 or slightly higher while egg white
with pH of 9.5 is germicidal.
The yolk has a pH of about 6.0 when fresh and the pH increases very slowly
to a little below 7.0 after several months of storage at low temperatures. The pH
of the egg yolk is suitable for bacterial growth and has been considered non-germicidal by those who have investigated the germicidal properties of eggs. The
yolk, however, shows germicidal properties if brought to pH 9.5 by the addition
of alkali.
*NOTE:— The symbol pH is very frequently used in biological chemistry as an expression for
acidity. It is the logarithm of the reciprocal of the hydrogen ion concentration. The symbol pH is a
convenient term for expressing both true acidity and true alkalinity in one numerical value since in
aqueous solution the product of the hydrogen ion concentration (true acidity) and the hydroxyl ion
concentration (true alkalinity) is a constant.
Strong solutions of acids also contain a very low concentration of hydroxyl ions (low alkalinity)
and strong solutions of alkali also contain a very low concentration of hydrogen ions (low acidity).
In neutral solution the acidity is equal to the alkalinity and the pH of such a solution is 7.0. If the
acidity exceeds the alkalinity the pH will be less than 7.0 and the solution is acid. If the alkalinity
exceeds the acidity the pH is greater than 7.0 and the solution is alkaline.
A normal solution of hydrogen ions has a pH of 0.0 and a normal solution of hydroxyl ions has a
pH of 14.0. A tenth normal solution of hydrogen ions has a pH of 1.0 and a tenth normal solution of
hydroxyl ions has a pH of 13.0 etc. Therefore, a change of one in pH corresponds to a change in
concentration of ten times.
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Eggs may become infected with micro-organisms by localized growth in the
parts of the egg of low pH such as the membranes of the shell, the air space, the yolk,
and the points where the yolk comes in contact with the shell; this localized growth
may spread, owing to the gradual neutralization of the alkalinity by the acid metabolic products produced by the bacteria. Egg white which is badly infected with
bacteria has a distinctly lower pH than uninfected egg white, the pH frequently
dropping to below the neutral point.
If eggs are badly infected with organisms, the white is almost invariably all
thin and watery, but since thick white changes to watery white and yet the presence
of micro-organisms must also be responsible for the deterioration of the quality
of the white in storage. It is possible that enzymes are present in the egg which
slowly liquify the thick white. It is very hard to demonstrate and prove the action
of such enzymes if they are present. If an enzyme is involved it is probable that
it would be less active and less stable at pH 9.5 than at pH 7.6, thus the increase in
pH would probably tend to destroy the enzymes if present, or at least exert a
retarding influence on their rate of action. If enzymes which liquify the thick white
are present they are present in very small amounts.
Water itself probably slowly liquifies the thick white. It has been shown by
various investigators that proteins undergo hydrolysis or denaturization of some kind
by long standing in the presence of water, and some have shown that these changes
are accelerated by hydroxyl ions. Since the rate usually increases with the hydroxyl
ions, the marked increase in pH shown by the egg white due to the loss of carbon
dioxide would probably accelerate the breaking down of the white.
The increase in pH of the white would tend to prevent the breaking down of
the white due to micro-organisms and enzymes, and would tend to accelerate its
breaking down due to hydrolysis catalized by hydroxyl ions. It is probable that a
pH value of the egg white some place between 7.6 and 9.5 reduces the action of the
various destructive agencies to a minimum which is actually the best for storing
eggs.
Apparently a very important change which occurs in storage tending to lower
the quality of the yolk is diffusion .of water from the white to the yolk. This
decreases the percentage of dry matter in the yolk and consequently decreases
the plasticity of the yolk contents. This causes the yolk to show a greater tendency
to flatten out when the egg is broken in a dish, and also exerts a greater force tending
to rupture the membrane, for the membrane must be larger and thinner to cover
a flattened yolk than a round one.
One of the most important factors in preventing the decomposition of eggs due
to micro-organisms is preventing the growth on micro-organisms on the shell and
shell membranes. All successful methods of preserving eggs must meet this requirement. In cold storage, the humidity of the air must be kept below the point which
permits the growth of micro-organisms on the shell. The successful household
methods for preserving eggs is to store them in a water glass solution. Water glass
solutions as ordinarily prepared for egg preservation have a pH of a little above
11.0, thus they are alkaline enough to prevent the growth of micro-organisms.
WThere eggs were stored in water glass solutions, sodium hydroxide solutions of
about the same pH, and in toluene saturated water, no apparent difference should
be detected in the quality of the eggs, with the exception that the eggs stored in
toluene saturated water had an odor of toluene and for this reason would not be
desirable for food. The selective permeability of the shell membrane is of a high
order, for even after two years storage in water glass solution, no increase in the
pH of the white due to the diffusion of alkali from the water glass into the white
could be detected. Experiments extending over several months, in which eggs
were stored in sodium hydroxide solutions, indicated that the alkali did not penetrate into the white.
The structure, thickness, strength and number of pores in the shell, and the
thickness, permeability, and strength of the shell membranes of untreated eggs,
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while possibly not factors which can be controlled in storage, are of importance in
controlling the entrance of micro-organisms and the exchange of gases and water
between the egg and its surroundings.
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DISCUSSION

W. R. GRAHAM, E. W. BENJAMIN and P. MANDEVILLE took part
in the discussion on this paper, which brought out the following main points:—
That data is not yet available to indicate whether the presence or absence of
fertility has any effect upon the subject covered in the paper.
That under poor storage conditions a certain number of yolks are always found
at the bottom of the egg. With the best treatment, however, there would not be
more than one per cent. There is a great difference in the density of the yolks
of eggs laid by certain hens, even the day the eggs are laid.
MESSRS.

STUDIES ON EGG QUALITY-EFFECT OF AGE
ON THEIR CANDLING APPEARANCE AND
YOLK COLOUR
L. PARKER, A.B., University of California
BERKELEY, CAL., U.S.A.
(Read by Title)
HE practical and theoretical considerations which ledx to the inauguration
of this series of studies have been discussed in Parts I ( ) and II (2). Suffice it
is here to mention some of the reasons* for the investigation of the particular
problem dealt with in this report.
There is a general belief which Benjamin (3) states, that "age and heating cause
the yolk to become considerably darker at the candle and also when opened."
The New York egg market, and to a lesser but increasing extent other markets,
pay premium prices for eggs showing an indistinct yolk shadow when candled. One
reason for the preference is stated to be the difficulty in distinguishing heat and age
effects from feed effects in the yolks of eggs. For these reasons it seemed interesting and important to get some accurate observations on the effect of age on candling
appearance and on yolk colour.
The obvious difficulty is that while the same eggs can easily be candled at
different ages, the opened yolks cannot be graded in the same eggs at different ages.
After determining, as reported in Part I, that the eggs of the same individual hens
are quite uniform in yolk colour, when the ration is unchanged, it was decided to
test the effect of age of egg by making up samples with equal numbers of eggs from
the same individual birds, candling them all while fresh, grading the yolk colours
of the opened eggs of one sample of eggs fresh, holding the other sample until four
weeks old, recandling and then grading the colours of the opened yolks. Several
birds on widely different rations were chosen to furnish eggs for these tests. The
rations of individual birds were of course not changed during the time the eggs were
being produced. The eggs were held in a fairly cool room, but with no refrigeration.
Two sets of such samples have been tested, the two samples in the first set made
up of eggs laid on alternate days, and the two samples in the second set comprised
of eggs laid four weeks apart. In the second test therefore, fresh eggs and held eggs
could be and were mixed and graded at the same time, all the eggs having been
SYLVIA
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given individual identification numbers by an assistant, with a record kept of the
pertinent data. It was thought desirable to make the tests in the two different
ways, but as will be apparent from the table and graph, the results were the same
in both cases.
The candling grade and yolk colour of every individual egg were obtained by
finding the nearest match in the respective sets of fixed arbitrary standards. These
sets of standards were described in detail in Part I of these studies. The transparencies for grading the candling appearance are numbered from 1, with a very
distinct deep reddish yolk shadow, to 10, with practically no yolk shadow visible.
The series of painted artificial yolks are numbered from 13, a very deep orange yolk,
to 27, an almost white yolk.
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In table I are given the summarized results of these tests, which are plotted in
figure 1. An examination of either the table or the figure shows that while there is
darkening in both yolk shadow and yolk colour, the relative amounts of darkening
in the two cases are markedly different. Thus, a comparison of totals for the two
tests shows that there was about three times as much darkening in yolk shadow
as in yolk colour, if the units of the two arbitrary scales are assumed to be equal.
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Actually, the difference is greater than this because the entire range of variations
found in eggs is divided into ten classes in grading yolk shadows, and into fifteen
in grading yolk colours, so that one grade on the yolk shadow scale represents
a relatively greater step that one grade on the yolk colour scale. In actual figures,
the eggs in the first test darkened on the average 2.15 grades in yolk shadow with
a probable error of .09 grade, while they darkened only .87 grade in yolk colour with
a probable error of .12 grade. Similarly in the second test, the eggs darkened 1.39
grades in yolk shadow with a probable error of .19 grade, and only .45 grade in
yolk colour with a probable error of .26 grade.
In the plot, this relationship is brought out by the fact that when the average
yolk colour is plotted against the average candling grade, the points for the different
samples graded when four weeks old fall along a regular curve which lies to the left
of the curve showing the relationship between yolk colour and yolk shadow of the
eggs graded when one day old. If yolk colour and yolk shadow kept precisely the
same relationship as they darkened with age, which they show in different samples
of fresh eggs, the two curves would coincide; if the eggs darkened relatively more
in yolk colour than in yolk shadow, the curve for the held eggs would lie to the right
of the curve for the fresh eggs.
Incidentally, the fact that curves covering such a range of yolk colours and
candling grades are obtained from each set of points, is because groups of birds
fed on widely different rations were purposely chosen for the tests. They thus
furnish further evidence beyond that presented in Parts I and II of these studies,
that both yolk shadow and yolk colour are very largely determined by the feed
which the birds have received. The main source of the xanthophyll which colours
the egg yolks in the green feed, and to a much lesser extent yellow corn. Vitamin
A supplements which can be successfully used instead of greens and which
will rot colour the yolks are yellow carrots; and less effectively—but producing
markedly paler yolks than fresh greens—alfalfa meal.
That the curves are not parallel, but approach each other at the upper end
(actually crossing according to these data), and spread apart at the lower end, is
due to the fact which is also apparent from the tabled figures, that the relative
changes in yolk shadow and yolk colour are different in pale yolked eggs and in
dark yolked eggs. There are relatively greater changes in yolk colour and smaller
changes in candling appearance in the pale yolked eggs (produced in pens fed carrots
or alfalfa meal), and the reverse case of smaller changes in yolk colour and larger
changes in candling appearance in the dark yolked eggs (produced in pens fed greens
ad libitum).
The fact should be mentioned, that, because the correlation between yolk
shadow and yolk colour is not perfect, somewhat different curves are obtained, if,
instead of plotting average yolk colours and average candling grades for the
samples from birds on different rations, the average yolk colours of eggs which
candled a particular grade are plotted; and still different curves if the average candling grades for eggs of particular yolk colours are plotted. Nevertheless, all the
relationships mentioned above hold true whichever pair of curves is considered.
That is, the points for the eggs graded at four weeks of age fall on a curve to the
left of the curve formed from the points for the eggs graded fresh; and the curves
are relatively far apart at the lower end (dark yolked eggs) and close together at
the upper end (pale yolked eggs). These two further sets of curves which have been
studied, are of course the regression curves, and if the correlation between candling
grade and yolk colour were perfect and linear, would be straight lines which would
coincide with each other, and with the curves in figure 1 (which would in that case
also be straight lines). These correlation coefficients for the various samples
range from + 6 to + 8 with probably errors of ± .03 to + .02.
After it was found that the averages followed so closely on regular curves, it
was interesting to compare with the plot the averages for other samples of eggs,
even though the eggs were not from the same hens. Many such averages have been
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plotted, of eggs graded at from 4 days to 3 weeks of age, and the points found to
scatter in between the two curves shown. It was not deemed desirable to complicate the graph by including these further points since there is not space to discuss
them.
T A B L E j
Average candling grade.
Eggs graded when
1 day old
(Same eggs as
1 day old
4 wks. old those graded
4 wks. old)

Data about sample

Pen

—Ration

9
10
11
12

White corn—very little greens
Yellow corn—no greens
Kale
Growing oats.

13
Alfalfa
11-13 Total with greens
9-13 Total first test
Carrots
Alfalfa meal
Greens
Total second Test;

8.68± .05
8.10± .07
7.51± .08
7.60+ .09

7.26±.14
6.12+ .14

9.00± .06
8.21± .08

4.78± .15
5.52± .15

7.43± .08
7.75± .10

Average yolk colour.
Eggs graded when
1 day old

4 wks. old

21.45± .18
19.24± .14
17.47± .10

19.88±.21
17.95± .08
16.94± .06

17. 77± .16
18.04± .12
17.76±.08

17.29± .12

52

17.25± .08
17.16± .06

53

18.57± .09

17.7O± .06
22.50±.17

232

19.61± .17
17.68± .14

23

7.71± .09
7.61± .05
7.85± .04

5.43±.14

7.87± .07

5.25±.09
5.7O± .07

7.69± .05
7.97± .04

9.72±.06
8.35± .12

9.22±.13
7.57± .25

24.17±.10
20.56± .18

7.66± .15
8.22± .11

5.7O± .19

17.49± .15
19.52± .21 19.07± .16
Graded by abitrary standards starting from 13,
with deep orange yolk,
to 27, with almost white
yolk.

6.83± .16
Graded by abitrary standards starting
from 1, with very deep red yolk shadow,
to 10, with no yolk shadow visible.

No. of eggs
in samples

34
42
51

156

18

53
94
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STANDARDIZATION AND MARKET INSPECTION
OF POULTRY PRODUCTS IN THE
UNITED STATES
ROB

R. SLOCUM, Marketing Specialist, Bureau of Agricultural Economics,
United States Department of Agriculture
WASHINGTON, U.S.A.

S

TANDARDIZATION of poultry products in this discussion will be confined to the three poultry food products, that is live poultry, dressed poultry,
THE NEED FOR STANDARDIZATION

The poultry industry of the United States is a far flung business. Important
areas of production and the largest consuming centres are often widely separated.
Trade in poultry and eggs between such distant points makes it especially desirable
that there be standard grades, thoroughly understood and applicable in a like manner
in all parts of the country. Efforts of individual packers, of associations, and of
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produce exchanges toward standardization have helped somewhat but they have
failed to solve the problem because their efforts have always been more or less local
in application.
TT
U.S.

STANDARDS AND GRADES

Because of the need of standardization, the United States Department of
Agriculture studied this problem in its application to eggs and promulgated a set
of "Standards of Quality Applicable to Individual Eggs." (See Fig. 1). The
quality factors upon which these standards are based are condition of the shell,
size and condition of the air cell, condition of the white, condition of the yolk, and
condition of the germ.
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quAtrtr /ACTORS
0. S. Special

C S. Xxtra

U.S. Standard

2/8" or laaa;
localized;
regular.

3/8" or laaa;
loceltxad; may

U. S. Trada

Shall
Air call

1/8" or Ta'aa;
locallxed;
regular.

Tolk

toy b« d i s l y
TiatbU.

J y :noMl<».

t rwulous.
mobile.

fhlta
G*n

So v l a i b l * de>~
Tslopaeot.

fto v i a i b l e d e velopmen t .

2evelopaient any
be s l i g h t l y

visible.

May be over
3/8": may *a

U.S.Standard Dirty
cracicfd but not leakIn*.

but aound.

but aciund.

3/8" or leaa;
localised; m*y ba

mny ba bubbly or may ba bubbly or

lou».

mobile.
"isible; **rk
in color; freely mobile.

color; freely
mobile.

watery.
Development may Development iay

wntery.
watery.
Dsvelopicnt may Development my be

ble but no blood Me.
showing.

bla but DO blood no bl?od showing.

color; freely
moM la.

FIGURE 1

Specifications of the U.S. Standards of Quality Applicable to Individual Eggs.

With the U. S. Standards as a basis, the Department next formulated three
sets of egg grades, U.S. Buying Grades, U.S. Wholesale Grades and U.S. Retail
Grades for use at country buying points, in wholesale channels and in retail channels
of trade respectively. The three sets of U.S.Egg Grades were formulated with
due respect to their relationship to one another and to the various stages through
which the eggs pass in the marketing process.
The Department has also begun
the study of standards and grades for live and dressed poultry and hopes to be able
to issue these in tentative form in the near future.
FEDERAL INSPECTION

To provide a means of keeping the interpretation of standard quality uniform
in different markets or sections, of truing up ideas of quality and of settling disputes
concerning the grade of products sold or offered for sale, the Department has
established inspection facilities at various points under conditions which will be
described later. One point which should be emphasized concerning these inspection
services is that their use is not compulsory but permissive.
Inspections of poultry products supervised by the Department are of two kinds
—shipping^ point inspection and terminal market inspection. Shipping point
inspection is used in connection with shipments which are ready for movement to
market and upon which the shipper desires inspections to enable him to describe
their quality most intelligently to prospective purchasers. Terminal market inspection is used in connection with commodities after arrival at the market where
they are to be sold, to settle disputes regarding quality, to determine the grade
for exchange trading or to determine whether or not the commodity is satisfactory
for delivery on contract sale.
Dressed poultry inspections are made by the Department only to a very
limited extent as an accommodation to contract purchasers of poultry, such as ship
lines. Live poultry inspections are being supervised by the Department in one
market, New York City . This, however, is by far the largest live poultry market
in the United States, some 12,000 cars, with a value of around $60,000,000, being
required each year, practically all of which is now inspected under the Department's
supervision, a supervisor and eleven licensed inspectors being required to handle
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the work. Inspections of carlots are made in the car previous to unloading and
inspections of express receipts and less than carlots are made at the dealers' places
of business. Inspections are made to determine the condition of health and whether
or not the poultry is over-cropped. (See Fig. 2). At present no inspections for
quality are being made.
J. S. DEPARTMENT OF AGRICULTURE
BUREAU OF AGRICULTURAL ECONOMICS

No.825

COOPERATING WITH

NEW YORK LIVE POULTRY COMMISSION MERCHANTS ASSOCIATION
GREATER NEW YORK LIVE POULTRY CHAMBER OF COMMERCE
p N CERTIFI<»AT_E

L.F.

New York N Y

D

' '

This c Ttificate is recevahle in all Courts of the United States as prima facie evidence of the truth of the statements therein contained,
•our inspect!jn was completed 1 O ~ 1"J AM H.-mr applicant was roiifWl
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_
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Over 8 oz
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.-jLj5_<lZjL ^
- p t t t y v r r * ^ 1 ^ condition of C a r G ? ? D
ft

Condition of health of B i r d S _ _ ^ P ^ _ ^ _ _ 6 L0 3T EHROtffK
Unloading of Car approved

REMARKS

Www

_

Reascns

i*9 D E C K S j o y i r L l l 2 5 "DECKS CHIX'••;•

20 DECKS CAPONS

STJECKS

*At Stated by Applicant or Carman

Expenses - - - $
Fee

"' * '

$

^QQ

In.pector

R. SCHWARTZ

Economics governirg the inspection of live poultry, pursuant to the Act making appropriations for the United States Department of Agriculture,
I inspected at the time and on the date stated a W e . the live poultry described above, and that the condition of said poultry at said tim« and
on said date was as stated above.
PLEASE REFER TO THIS CERTIFICATE BY NUMBER

FIGURE 2. Joint Certificate Covering Inspection of a car of Live Poultry Received at New York City

Egg inspections are being made or supervised by the Department in New York
City, Chicago, Philadelphia, San Francisco, Petaluma, and three points in the State
of Missouri. The inspections at Petaluma and in Missouri are shipping point
inspections; the others are terminal market inspections.
TYPES OF AGREEMENTS UNDER WHICH INSPECTION SERVICES ARE ESTABLISHED

The establishment and supervision of inspection services on poultry products
has been undertaken and is now in operation under three distinct arrangements:
Straight Federal inspection, Federal-State inspection, and joint inspection in cooperation with an exchange or other trade agency. In Straight Federal inspections,
the supervisor and the inspector or inspectors are exclusively Federal employees
and the certificate issued is a Federal certificate.
Federal-State inspection is carried on under a co-operative agreement between
the U.S. Department of Agriculture and that branch of the State Government having
jurisdiction. A Federal-State supervisor is selected who is a joint employee of the
Federal Government and the State while the inspectors are employed by the State
and licensed by the Federal Government. The certificate issued under this type
of inspection is known as a Federal-State certificate and shows the co-operation
of the two agencies. (See Fig. 3).
Joint inspection is carried on under a co-operative agreement between the
Department and one or more trade agencies. The supervisor is a Federal employee
and the inspectors are selected by the supervisor and Federally licensed but are
employed by and receive their compensation from the co-operating agency, and
work under the direction of the supervisor. The certificate issued is called a joint
certificate and shows the co-operation of the various agencies. (See Fig. 2).
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FIGURE 3. Federal-State^Certificate Covering Inspection of a Car of Eggs at Shipping Point
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FINANCING THE INSPECTION SERVICE

In either Federal-State or joint inspection, the co-operating trade agencies
are usually required to guarantee the full cost of the service and may be required to
post a sum of money as an initial working fund. Fees are charged for all inspections
which are approximately sufficient to cover the costs of the service so that the actual
costs are borne not by the Department, the State, or any co-operating agency, but
by those for whom inspections are made. In straight Federal inspections, the fees
collected are paid into the Treasury of the United States and are not available
for further inspection work until they have been reappropriated by Congress.
In Federal-State inspections, the fees are collected by the State which places the
money in a revolving fund from which it can be paid out for the salaries of inspectors
and for other expenses of the service.
In joint inspections, the co-operating agency collects the fees and pays all
or part of the salaries of the inspectors and other expenses, including payment into
the Treasury of the United States of an amount equal to the expense which the Department is carrying. These forms of co-operative agreements by relieving the
Department of any expense except for the salaries of its supervisors make it possible
to undertake a greater amount of inspection work than would otherwise be possible.
Under any of the arrangements in operation, practically every dollar that is paid
out by the Department is repaid into the Treasury of the United States.
INSPECTIONS INCREASING

Egg inspection under supervision of the Bureau of Agricultural Economics
was begun less than three years ago, and Federally supervised live poultry inspection
was begun only last November 15. Yet in December, 1926, 979 egg inspections
were made involving over 51,000 cases of eggs, while during the same month 1171
cars of live poultry were inspected in addition to 8,814 baskets of live poultry
received by express. There is every indication that this inspection work will
continue to grow rapidly and it is our confident belief that it will exercise a stronger
and stronger influence for the better on the marketing of poultry products in the
United States.
^
DISCUSSION

J. L. Landrum and MR. E. R. MENEFEE took part in the discussion on
this paper, the main points brought out being:—
That those who have availed themselves of the shipping point inspection
service in Missouri have stated that it is an asset in selling, as they are able to
describe the condition of the eggs more accurately and completely at the time of
moving them from the shipping point.
That the systematic use of a shipping point inspection service helps to develop
a market in a short time by establishing the reputation and dependability of the
goods from the section where it is being used.
That while quality is not always maintained during transportation, shipping
point inspection provides the buyer with an accurate description of quality on which
he can estimate possible deterioration.
MRS.

GENERAL PROBLEMS OF MARKETING
A. W. STREET, C.I.E., M.C., Head of Markets and Co-operation Branch,
Ministry of Agriculture
LONDON, ENGLAND

{Read by Title)
separate papers are being contributed from Great Britain on the marketing
of eggs and poultry respectively, the object of the present paper is to review,
in broad outline, some of the more important problems of a general nature
that confront the poultry industry in the evolution of an improved marketing tech-
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nique. These problems are incidental to what is known as standardisation, which
has been described as the first principle of modern commerce; the movement from
the indefinite to the definite.
The spirit of order that standardisation implies is already spreading over many
of the industries that together make up the great industry of agriculture, and, in a
number of countries, there are examples of the successful application of a standardisation policy that reaches back to production and forward, through classification,
grading, packing, packages and methods of selling, to what is known in America as
"orderly marketing", with its attendant advantages in the sphere of distribution.
Hitherto, standardisation has largely, though not wholly, achieved its most
notable successes when applied to agricultural products that are the subject of
international trade, but there is evidence of a gradual movement towards the
standardisation of commodities that meet a wholly domestic demand and that have
no market abroad. This trend is indisputable, though it varies in degree with
different countries and with different commodities. Indeed, if a little crystal-gazing
may be permitted, it seems safe to predict that, under the pressure of competition,
the deliberate standardisation of agricultural products, in the mass, is inevitable
over the whole marketing field. The reason lies mainly in the superior economy of
standardisation; it saves time and effort and, therefore, money.
1.

RELATION OF PRODUCTION TO ECONOMICAL MARKETING

In the market place, the product of one farm mingles with that of another—this
breed with that breed; this variety with that variety; this type with that type; this
cross with that cross; this nondescript with that nondescript; the large with the
small. If a uniform product is to be distributed, someone, somewhere, must sort
these diverse supplies. But it is obvious that if producers would agree to standardize
their production types they could, to some extent, diminish this service and reduce
its cost. This is an obvious and first step towards better and cheaper marketing.
It involves the planning of production in terms of areas rather than of individuals;
it simplifies marketing.
There are examples which show the advantages to be obtained when a large
proportion of producers over a wide area concentrate on the type best suited to local
conditions of soil and climate—the Heathfield district of Sussex in England (where
the fowls known in the trade as "Surreys" are mostly produced), the Malines district
of Belgium ("Poulets de Bruxelles") and the Vendee and Bresse regions of France
("Poulets Nantais" and "Poulets de Bresse"). Mention might also be made of
the district of Barneveld in Holland and of parts of Deux Sevres in France where the
production of brown eggs is the main objective.
The importance from a marketing standpoint of this group or community
production of more or less uniform types is gradually gaining recognition among
producers of all farm commodities. Standardisation begins on the farm.
2.

STANDARDISATION OF CLASSES, GRADES AND PACKAGES

Although, by the concerted action suggested above, it is possible for poultry
keepers over wide areas to approach uniformity in their product, grading to varying
degrees of refinement will always be desirable since there will always be differences
arising from natural causes and from differences in farm practice. In fact, the
specific uniformity that is desired by the trade can only be obtained first by classification, according to some fixed characteristic such as weight, and then by quality
grading, according to such attributes as freshness, for eggs, or condition, colour of
skin, conformation, and so on for table poultry. The importance of this arrangement of products into groups with common characteristics is manifest. It is not,
however, sufficient that produce should be efficiently graded according to the systems
favoured by this producer or that producer, by this merchant or that merchant;
it is essential that one schedule of classes and grades should be operative over the
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whole country, and one only, and that this should be designed explicitly to meet the
demands of the market. In short, classification and grading, though always in
themselves important, only assume their real significance when the classes and grades
are standardised.
Standardised grading provides a basis for a national system of selling in which
inspection need not invariably precede purchase; it furnishes a common language
for buyers and sellers, makes possible the accurate determination of values and the
quotation of comparable market prices, minimises disputes, encourages long-period
contracts and, in general, facilitates direct sale at assembling points in producing
areas to distributors in distant consuming centres. This means increased efficiency
and a corresponding reduction in costs. It also facilitates the financing of such
operations as storage.
The standardisation of methods of packing is, perhaps, of less importance for
poultry produce than for some other commodities, such as fruit. The standardisation of containers, whether cartons, boxes, hampers, crates or baskets, is, however,
of considerable importance to the poultry industry. It is obvious that if one or two
types of packages be selected as best adapted to trade requirements (in such matters
as attractiveness, where this is a consideration, size, convenience of handling,
prevention of damage to contents, storing and economical transportation), and these
types alone are manufactured, not only are cheaper packages possible but the
quantity element is standardised.
Thus standardisation reduces the marketing costs of the producer. It also
opens the way to fundamental marketing reforms; it is a step toward organised
marketing, the pooling of supplies and the adoption of mass selling methods which
include advertising and the control of the daily flow of supplies to market.
3.

ORGANISATION

Experience the world over shows that, for various reasons, some form of organized marketing is desirable if the continuous supply of a standard product is to be
provided and maintained. This applies particularly to table poultry; only in
exceptional cases can the table-poultry producer, as an individual, supply a standard
product continuously and in bulk; the systematic conditioning of birds for market
can rarely be conveniently and economically carried out by individual farmers. It
is also true of eggs, in the sense that the pooled contributions of a large number of
suppliers can be more cheaply and effectively tested, graded, packed and sold than
the limited output of a single farm. This is not necessarily a plea for producers*
co-operation as the term is generally understood. It is, however, a plea for the
establishment, in the areas of surplus production, of efficient assembly organisations
which can undertake the standardisation of bulk supplies for market. How this
organised assembling finds expression, whether through country dealers working on
their own account, through independent undertakings operating in an agency capacity on behalf of producers, or through producers' co-operative organisations,
depends on circumstances and is not of such immediate importance as the realisation
by producers that the lack of organised assembling means, for their industry,
excessive internal competition and a wasteful marketing system generally.
4.

CONSTRUCTIVE POSSIBILITIES

In the poultry industry, as in other agricultural industries, standardisation
leads naturally, therefore, to the establishment of large business units in the assembly field. There are already interesting examples of this in a number of countries.
If, for any reason, producers are not disposed to capitalise the tendency, others
will do so. But these combinations, however constituted, when brought gradually
into relationship and agreement one with another, will be in a position so to work
together that, through them, the poultry industry as a whole will be able to undertake the collective study of the market, to choose and carry out a marketing policy,
and, what is of paramount importance, to bring production into harmony with it;
this is impossible while marketing remains unorganised.
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Ordinary commercial vision will reveal the directions in which the co-ordinated
industry can then best move. One direction will, doubtless, be towards central
selling to distributors, which may take the form of collective bargaining or the
conduct of agency sales. Other directions may be towards the mitigation of internal competition by the allocation of markets, and towards the balancing of
supply and demand both by the studied diversion of produce according to the
types and qualities desired by particular markets and by the determination of
the time and rate of marketing supplies; this presumes also a correlated programme
of cold-storage and other methods of conservation. Finally, when sales are slow
or supplies are heavy, an industry that has standardised products to sell will be
able to advertise to advantage. Modern advertising is expensive and frequently
can only be worth while when applied to standardised products.
5.

THE DISTRIBUTOR'S POSITION

The standardisation of products increases the speed with which business can
be conducted—a merit of particular importance for perishable produce. It means
less risk for the distributive trade. For these and other reasons that are apparent,
it costs less to buy and sell a standardised than an unstandardised product.
Further, the growing preference of the consumer for standard products, coupled
with the ease with which demand can be influenced and established in their favour
by means of trade-names, brands and marks, promotes increased turnover which,
again, means cheaper selling. Viewed in this light, the organized assembling of
produce in the areas of surplus production for the purpose of standardisation becomes an aid and not a rival to the distributive trade; it may lead to the consolidation of buying interests and, in some instances, to the integration of assembling and
distribution. It would certainly attract capital into agricultural marketing.
6.

CONSUMER-DEMAND

The force which has helped many standardisation programmes to success is
the imperiousness of consumer-demand. The consumer increasingly expects dependable quality with little or no waste; the convenience of "repeat orders" is
valued. On these counts, standard products give unchallenged satisfaction to
which the consumer promptly reacts. Further, and this is of importance from the
standpoint of the consumer, the prices of standard products can be easily and reliably compared.
There is no doubt that in the table-poultry industry, a standardisation policy,
by instilling confidence, would work wonders in the stimulation of consumer-demandIn the egg industry, Canada, appropriately enough, affords an interesting example.
Grading to recognised standards improved the export trade and led to the adoption
of the system for the domestic market. What has been the result ? Consumers
have so reacted to better value that the estimated consumption of eggs per head in
Canada is said to have increased by nearly 50 per cent in the few years since the
reform was introduced. After all, the object of production is consumption.
7.

CONCLUSION

Standardisation all along the line is one of the most promising and constructive
ways of reducing the spread between producers' and consumers' prices and of
diminishing the fluctuations which at present characterise both. It is even probable
that savings greater than those possible in any other direction are to be obtained
by the production and marketing of standardised products. The marketing
reforms that have been introduced in some countries and that are being urged in
others are important elements of a standardisation policy; they show the way in
which the poultry industry is already moving in some countries and will eventually
move in all. The responsibility of recognising the inevitability of standardisation
rests with the leaders of the industry. It is their duty so to guide the impulse
towards it that the industry may move smoothly and securely forward to this end.
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EGG GRADING IN CANADA
W. A. BROWN, B.S.A., M.S., Chief of Poultry Division, Dominion Live Stock Branch,
Department of Agriculture
OTTAWA, CANADA

W

ITHOUT going into any discussion of the history of egg grading in Canada,
its why and its wherefore, or all its results, it may be said that the project
as a whole is divided and naturally falls into two main sections: (a) What
happens from the point of grading on to the consumer, and (b), what happens from
the point of grading back to the producer. From the first it was felt that through
the medium of standardisation the objective was to capitalize on the consumer's
preference for quality and then give an impulse to production and improve production methods by carrying back to the producer that differential which the consumer had shown his willingness to pay.
From the point of grading on to the consumer, the project has worked out
comparatively easily. A standard was decided upon and it was clearly provided
how that standard should be applied. By candling the egg the inspector had tangible evidence before him as to whether it was of the grade stated or not. That
tangibility, therefore, has made this phase of the work comparatively simple in
its administration, as compared to the other, inasmuch that in carrying back by
statute that particular grade of price to the producer something is being dealt
with which is more or less intangible; a matter of accounting, a matter of money.
Consequently, it is around this part of the project that the major problem of administration has turned.
When the egg regulations were launched, they were first put into effect on
export and interprovincial shipments, a matter constitutionally federal in its jurisdiction. Then, after a great deal of campaign work, they were widened to apply
to local sales. An important factor in making this possible in Canada was the public
opinion of the retail trade.
A start was made in 1920 or 1921 in the different large centres of Canada,
and there, by approaching the principal retailers, they were persuaded to adopt
the Canadian standard grades in their stores in an experimental way. A source
of supply was found for them; window material was loaned to them; a demonstrator was put in their store if necessary, and literature was furnished them for
distribution to their customers, telling the facts regarding a uniform standardized
product and the place of the various grades in culinary practice. There was a
remarkable response to that experiment, which was carried on throughout Canada,
and when the principal retailers and members of the Dominion Retail Merchants
Association doubled, trebled and even quadrupled their sales of eggs, a clientele
was established and a public opinion formed behind the project, which carried it a
long way on the road to results. When it came to the final conferences as to what
should or should not be the standard, the wholesalers, who had been the most
difficult element in the trade to link up with the whole plan, in arriving at a decision
attached a great deal more significance to the opinions of the men to whom they sold
than they did to the opinions of the men from whom they bought. This is not said
in any way derogatory to the trade; it may be the natural sequence of events, but
in any case this fact proved to be the leaven in getting things worked out to a logical
conclusion.
Legislation was obtained, and it was applied and carried out for about two years,
when difficulties were encountered with one of the large chain-store systems in
Canada, the legal representatives of which stated that the activities of the Federal
Government in local trading were unconstitutional and contrary to the provisions
of the British North America Act. The case was in litigation for over two years
and this firm obtained judgment against the Government of Canada, the egg regula-
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tions as affecting domestic trade within the provincial limits of Ontario being declared ultra vires of the Dominion Government. A curious thing, however, is the
fact that six months before the final decision was rendered, this particular firm
realized the utility in a big business of a uniform standardized product. They
adopted it there and then and are amongst the best supporters of egg grading in
Canada today.
Nevertheless, the Government was legally beaten and a way had to be found
out of the difficulty. Three courses were open; (a) the matter could be carried to
the Privy Council and the constitutionality of the measure determined; (b) necessary
steps could be taken to secure an amendment to the British North America Act,
or (c) the different Provincial Governments throughout Canada could be induced
to pass enabling legislation making the Federal Act constitutional within provincial
limits. The outcome was, however, that during the past year there has transpired
in Canada what many have termed probably the greatest constitutional achievement since the passing of the British North America Act, namely, the passing of
enabling legislation by every Provincial Government providing that the Live Stock
and Live Stock Products Act, and regulations made thereunder, shall have the same
force and effect in that particular province as though passed by that Legislature.
Anyone living in the United States, or in any other country which is composed of
many diversified local governments, will be able to imagine what an achievement
it was to bring this into effect.
The big problem lies from the point of grading back to the producer. The
present regulations do not solve it. It is hoped that the amendments in hand will
work to that end, and in this connection tribute must be paid to the system which
was established by the Manitoba Co-operative Egg and Poultry Association, and
later adopted by the Saskatchewan Egg and Poultry Pool.
Anyone who has ever come into close contact with a country merchant knows
his power for propaganda in the particular community in which he lives. In a
good many instances it has been found that if the country storekeeper says that egg
grading is no good, it will be extremely difficult to establish it in that locality.
The task is to get him to say that it: is good, and successful efforts have been made
with this in view in preference to bringing him before the courts.
The interest of the average country merchant in eggs is secondary; his primary
business is to sell goods. Generally speaking, the more eggs he takes in the more
goods he sells but he does not want to bother about grading them, nor does he
want to offend his customers. The regulations state that eggs should be graded
and paid for according to grade and that nothing should be paid for bad eggs. If
the merchant does not want to do this, the threat of legal action alone will not
succeed in making him do it against his will. He must realize the logic of the
question; he must see in it something better for himself and for his community
before he will become an effective propagandist for grading.
In Manitoba and Saskatchewan a satisfactory solution has been found. The
co-operative organizations had the foresight to make it possible for every first receiver in a district to act as their agent in collecting eggs. The merchant does not
buy eggs; he simply becomes a receiver of eggs. For one cent a dozen he takes
the small lots (under fifteen dozen) and packs them into a case, forwarding them
on to the central grading station. The returns are made to him and he pays the
money to the farmer for the eggs which were forwarded, after deducting the one
cent per dozen for packing. The farmer comes to the store and buys goods, or takes
cash, as the case may be. The storekeeper has the business just the same. For
lots of more than fifteen dozen the storekeeper is supplied with cases holding fifteen
or thirty dozen eggs and his contract with the co-operative organization specifically
states that he is to keep these cases in stock and that when a farmer takes a case
of this kind home and packs it himself, he shall receive the one cent per dozen
which otherwise the storekeeper would have received. Naturally the producers
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knowing this are anxious to obtain that one cent per dozen and they themselves
pack a large number of cases. The contract also provides that the merchant shall
be the receiver of these case lots and shall handle them just the same but he gets
nothing for the work. The returns, however, are made through him and he pays
the farmer whatever the price may be. The grading station to which the eggs are
consigned sends back a grading report to the storekeeper who in turn passes it on
to the producer. When the farmer brings in these packed eggs he is given a statement and an advance of 18 or 20 cents per dozen, or whatever may be decided.
At the end of each period the dividend is declared and on the presentation of the
slips for that period the farmer receives the balance due to him on the basis of the
grading.
This system is working most satisfactorily and is also being adopted by private
wholesale buyers, as well as by first receivers. Other sections of Canada are following the lead thus established by the western associations. This is a logical procedure which seems to satisfy everybody. There is no particular legislation; it is
simply good business; the producers want something and know how to get it.
The way is clearly marked out and the difficulty has been to overcome the troublesome questions of juggling of accounts and.the payment of flat prices on an economic
basis which will make it worth while to all concerned. If legislation can be established on that basis it will be much easier to secure a universal application of these
principles than to rely on the courts alone without the support of public opinion.
The above has constituted one of the largest problems and it has required considerable time to find a solution. .
Much difficulty has been experienced with hawkers and pedlars who have no
established domicile and who deliberately make a practice of evading the regulations
with regard to the purchase of eggs. In many cases it is difficult to take legal
action and the number of devious ways existing by which the course of justice may
be defeated might almost incite one to write a history of court actions in the enforcement of egg grading.
It is not contended that egg grading as practiced in Canada is perfect, or that
an infallible method of procedure has been evolved. It might be possible to go into
many stores in Ottawa and there find eggs which were not up to grade, but the great
mass of people has gradually come to realize the utility of this system and the desirability of satisfying the consuming public.
The regulations state, that for the first twenty-four hours during which the
eggs are in the hands of a retailer, the wholesaler from whom they were bought is
responsible, but that after that time the responsibility rests with the man in whose
hands the eggs are found. As a result, in all large centres the members of the
inspection staff are constantly being called in by retailers who are suspicious of
the quality of the eggs received and who want to assure themselves on this point.
When it is found that the quality is not as stated, the wholesaler is notified by telephone that in such and such a store the inspector found eggs which were below
the stated grade and that he would be well advised to take back those eggs and
deliver others of the desired grade. By means of this twenty-four hour limit in
which he can check up the wholesaler, the retailer has a protection and a very
effective means is provided for checking up the quality of the eggs sent out by the
wholesalers. In many instances, also, if the retailer is doubtful as to the quality
of the eggs, he will telephone the wholesaler himself. The latter then sends down
a man to examine the eggs and between them the matter is adjusted quite satisfactorily.
When there is that tendency on the part of buyers and sellers everywhere to
get the right quality in the commodity which they buy and which they know
satisfies their customers, it means a general mass movement causing good quality
merchandise to move in trade channels. This is what has happened in connection
with the poultry business in Canada, and the unprecedented prosperity of that
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business may be attributed in no small degree to the effect of consumer preference
and the consumer's satisfaction in the product which he buys.
In conclusion, the Canadian situation can be summarized as follows: The
consumers' preference for quality, functioning through national standards, is
proving to be the guide to profitable production.
DISCUSSION

E. W. BENJAMIN, J. B. JOHNSON and G. R. BOOMER participated in
the discussion on this paper, which brought out the following main points:—
That the high per capita consumption of eggs in Canada is due to a combination
of factors, including advertising, modern economic conditions, established confidence
in quality and grading all based on the solid foundation of standardization.
That the standard grades for eggs offered for sale are the same all over Canada.
That there is no fixed differential in price between the various grades.
That individual grading returns are given to the producers on all lots of fifteen
dozen eggs or over, with mass returns on smaller lots.
MESSRS.

STANDARDIZATION^AND SPECIALIZATION"IN
THE ECONOMY OF PRODUCTION
AND MARKETING
Editor, The United States Egg and Poultry Magazine
CHICAGO, I I I . , U.S.A.
AMERICANS are said to interest Europeans by their systems of large scale
h\
operation and mass production, both of which require a high degree of
X A. specialization and standardization to succeed.
Our great cities obtain their chief food supplies from a distance. This custom
is not necessary in the sense that overpopulated England draws on distant lands
for food. Our most densely populated areas would be self supporting within a
radius of 200 miles if intensely farmed. But it is easier for us to raise chickens
where corn and range are abundant, dress and chill them artificially and ship them
from one to two thousand miles to market, than it is to meet the more exacting
demands of intensive poultry culture in densely populated sections.
The conditions which have led to large scale operation and mass production
in a new country have also taught Americans that there are inherent advantages
in specialization and standardization which the whole world may well consider.
It is these advantages which I wish to mention first.
Arising out of the conditions under which we live, is the American railway
with its large unit carriage standardized at from twenty to forty tons capacity,
with engines capable of pulling a hundred cars and with three fourths of the world's
mileage of rails on which to run.
Another American development is the universal motor car which keeps most
of our people on the move. A third development of similar standardizing effect
is not so easily discerned by a stranger because it serves the realm of thought. It
is typified by an institution known as the "Saturday Evening Post," greatest of our
national large circulation publications. The movie and the radio are standardizing
influences.
We are a people relatively few in number who occupy a vast land, the natural
resources of which are apparently inexhaustible. We are absorbed in turning these
resources into forms which we can use at once.
Among our natural resources you will think of deep soil, unworked mines,
and virgin forests. But there are other and less obvious resources. This people
dwells in a temperate and stimulating climate in the pathway of cyclonic storms
PAUL MANDEVILLE,
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that incite them to work. It speaks one language from ocean to ocean. It is
politically stable, thanks to English antecedents, and it enjoys free trade between
the states. We do things together and we standardize.
Take, for example, the standard egg case and its honeycomb filler. Around
this case have been standardized the exact inside width and length of a refrigerator
railway car designed to carry eggs. The height of ceiling and other dimensions of
cold storage rooms used for eggs are determined by the convenient piling of the
standard egg case. The egg carton or retail unit is gauged to fit the same case,
and to quite an extent poultry is bred to lay eggs which are neither too large nor
too small to fit the carton.
The savings through uniformity are considerable. They result in a low handling cost and generally lower storage and freight rates for quantities. Here is an
example of specialization which leads to economical large scale operation and
eventually to standardization of many practices. This principle is well understood in America.
Although specialization and standardization are generally accepted in the
United States as cure-alls for economic ills, specialization in the production of eggs
and poultry was until recently a back yard hobby. Large flocks on the present
scale are a development of the past ten or fifteen years.
Specialization also tends to satisfy the demands of variety in nature. This
principle is not so generally recognized in America. We are more or less bound
by a belief in the superior economic advantages of uniformity, and we frown on
individuals who go counter to a national habit. The only specialization which
Americans freely approve in industry is that which results in lower cost by reason
of mass production or large scale operation.
Let us examine the truth of this belief as applied to the production and marketing of eggs and poultry.
I met recently a citizen of a far western state whose wife farmed a poultry
ranch. The husband was a tent and awning marker. The ranch was located on
a highway ten miles from a city.
The wife used the abandoned awnings and tents for curtains on the poultry
houses. Every autumn they killed a plains horse costing about $5.00 and dried
the meat in the open air. During the winter, pieces of this dried meat were hung
where the birds could pick at it.
Here are two examples of specialization, the one utilizing a waste from the
husband's business and the other utilizing a natural and cheap supply of meat in a
manner suggested by the dry climate.
We need not seek far for similar examples of specialization without standardization—indeed in defiance of standardization—if we look for them in marketing
operations. The nature of marketing is to interest the consumer. This may,
to be sure, be done by familiarizing him with a standardized product. We may
also interest him in a specialty, something which everybody cannot obtain, the
purpose being to render a special service and to charge a higher price.
For example, there is a sales advantage in creating an impression that the
eggs are right out of clean nests in a nearby poultry farm. The vendor may assume
a rural garb and carry the eggs in a basket or he may build up a similar atmosphere
in a store window.
So we have to keep in mind that specialization may lead to standardization,
large scale operation and lower cost, or it may lead to variation and local application, with either a lower cost or a higher price in view.
My subject would seem to limit the discussion to economic considerations, but
these include the demands which arise from individual preference in a customer or
from the circumstances of the producer. Individuality is a fact as certain as the
variety in climate and conditions of living. It is all part of the natural order.
Viewed thus, we see that specialization for purposes of standardization and large
scale operation, is more directly applicable to the larger number of people or con-
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ditions in time and locality. It is frequently only a phase in progress, a recognition
of the main trend which is always changing. The urge to change and the continual adaptations which follow change, the changeable modes of thought which
determine the fashion of the hour, all these have an economic bearing.
My purpose has been to define standardization and specialization in terms of
life and the economic consequences of the conditions under which we live. I want
to get rid of what seems to me is, in America, an over emphasis on the cure-all
qualities of these popular phrases—they are, indeed, commonly only phrases—
without a well defined meaning.
Now as to the future, if we are to enjoy a period of comparative world peace,
we may draw some conclusions from the present trends in the United States looking
to future probable development.
In five different areas of our far western states, intensive poultry culture has
developed into large scale operation and distant marketing. Most of the eggs
are sold in states east of Chicago. The distance and cost have led to economics in
marketing and to standardizing the grades and the movement. This year, due
to low markets and to a full supply of eggs, a portion will be exported.
It is not unlikely that out of this development will come a permanent export
business, in which the American genius for specialization and large scale operation,
will be matched against old established traditions of the European trade in eggs.
In the interior of our country, due to an abundant supply of cheap eggs this
year and to a shortage in the supply of egg products from China, the business of
breaking eggs and freezing the product has doubled. We have a system of small
flock poultry farming in the interior, which lends itself to large scale operation and
to standardization of egg products if not of shell eggs. Should this country go
permanently on an export basis,—that is if the lower prices for a period should
result in economies of operation sufficient to maintain a living margin of profit for
the rank and file of producers,—the interior states may develop a system of large
scale production and manufacture of egg products that will permit a high degree
of specialization and standardization.
We may find ourselves able to compete even with China.
Meanwhile, there is a tendency to decentralization in marketing shell eggs
which is not yet very well marked. It expresses the second principle of specialization referred to, namely the effort to supply a critical consuming trade with
high quality eggs. In this effort, emphasis is placed on freshness and nearness to
market. The old egg basket is again in evidence.
While the small flock owner of the middle west is looking more and more to the
breaking plant, and while the output of the latter absorbs the trade of bakeries,
hotels and restaurants, the large flock owner, on the other hand, is seeking a direct
outlet to the breakfast table.

STANDARDIZED PRODUCT AS A MEANS OF
INCREASING PER CAPITA CONSUMPTION
IN EGGS
E. J. SMITH
BROCKVILLE, CANADA

I

N discussing the subject allotted to me, it is fitting that we refer to the record
Canada has made in recent years and her achievement in both the production
and consumption of eggs. Such an achievement, while bringing considerable
satisfaction to those responsible for the leadership given, has afforded the opportunity of seeing the additional service that may be rendered, not only to the producer
and the consumer, but to all engaged in this industry.
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As evidence of what has been achieved, the following statistics are submitted:
PER CAPITA CONSUMPTION OF EGGS IN CANADA

POPULATION

PRODUCTION

EXPORT

IMPORT

(Doz.)

(Doz.)

(Doz.)

PER CAPITA
CONSUMPTION

(Doz.)
84,132,802
11,363,064
951,745
5,371,315
15.10
•1901
*1911
7,206,643
123,071,034
87,420
2,926,856
17.5
1920
8,631,475
144,475,072
6,322,838
6,515,928
16.8
22.
1921
8,788,483
193,049,154
5,444,014
6,582,739
1922
8,966,834
219,058,468
3,619,356
8,140,547
24.10
1923
9,146,457
227,186,508
2,900,111
6,623,253
25.3
1924
9,226,740
238,648,685
2,716,604
4,980,704
26.1
1925
9,364,200
249,778,867
2,466,270
3,726,311
26.8
1926
9,390,000
262,080,399
1,776,559
4,156,474
28.1
* Census
1920-25 Bureau of Statistics
From the above it can be seen that Canada, whose basis industry is agriculture,
produced last year 27.9 dozen per capita and consumed 28.1 dozen per capita.
Contrasted with the above, the latest available statistics of the United States may
prove interesting.
PER CAPITA CONSUMPTION OF EGGS IN UNITED STATES

POPULATION

PRODUCTION

EXPORT

IMPORT

(Doz.)

(Doz.)

(Doz.)

PER CAPITA
CONSUMPTION

(Doz.)
77,747,402
1901
1911
93,682,189
1920 106,418,175
1,647,043,000
26,842,000
1,709,000
15.2
1921 107,833,284
1,888,318,000
33,291,000
3,063,000
17.2
1922 109,248,393
1,970,755,000
34,620,000
1,019,000
17.7
1923 110,663,502
2,196,194,000
30,659,000
412,000
19.6
1924 112,826,000
1,968,276,000
28,117,000
383,155
17.2
17.
1925 115,000,000
1,968,276,000
24,998,502
608,768
The comparison of the statistics of these two adjacent countries, which are
similarly situated in many respects, shows that in 1920 the consumption of eggs per
capita was approximately the same. During the past five or six years, the consumption in the United States has increased about 2 dozen per capita. In Canada,
in the same period, the increase has been 11.3 dozen per capita.
Statistics from other countries show the following per capita consumption:
Norway
61 Eggs per capita
Germany
117 Eggs per capita
Denmark
75 Eggs per capita
France
133 Eggs per capita
Sweden
86 Eggs per capita
United States. 207 Eggs per capita
Great Britain. 110 Eggs per capita
Belgium
213 Eggs per capita
Canada
337 Eggs per capita
While Canada now leads in the per capita consumption of eggs, it was not
always so. For many years, trading in eggs was largely a local matter, communities
depending on the immediately surrounding territory and doing without eggs in
times of scarcity. They were bought and sold as a matter of barter, their extreme
perishability and indifferent transportation facilities precluding their distribution
over any considerable area.
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Gradually, as people became wealthier and as urban centres increased, it became necessary to reach out more and more for supplies. This, combined with
the fact that natural egg production commenced sooner in the more temperate
climes, led to an exchange of goods from the more distant sources of production.
An export trade from Canada to Great Britain resulted. Other countries were
engaging in a similar trade, so that in 1913, England imported eggs from fifty-three
countries, no country, apparently, being too remote to be excluded as a source of
supply. Since the war, Great Britain has not been such a dominant factor in the
world's markets as in 1913, although she is reported as having received in one year
since the war, shipments from forty-five different countries. This means that many
other countries had a surplus over and above their current requirements. Eggs
are a product so readily produced, that for some time, it has appeared that it would
be comparatively easy to overload the world's markets. This, therefore, becomes
the problem with which we are faced and the only reasonable solution seems to be to
increase consumption.
THE FACTORS WHICH RETARD CONSUMPTION

The housewife in too many countries views eggs with suspicion. The desire
and craving for eggs is held back, dwarfed and stunted by the uncertainty surrounding the quality of the supply. This condition is due not alone to the possibility
of bad eggs being found, but the relatively large quantities of shrunken eggs with
dark yolks and weak and watery whites which are unsuitable for many phases of
cu mary prac ice.
T H E REMEDY AS APPLIED IN CANADA
The egg trade improvement campaign was commenced in 1912. When an
investigation was made into the quality of current receipts coming into the larger
wholesale centres, opinions previously held were confirmed. It was found that
while eggs unfit for food were removed when passing through wholesale channels,
there were many eggs of inferior quality finding their way to consumers. It was
further evident that the flat-rate case-count system of purchase carried on by the
country stores, instead of checking, really provided an incentive for careless producers to market eggs of inferior quality, and really placed a premium on careless
and dilatory methods on the farm.
The first step was an endeavor to get the buyers not to pay for bad eggs.
Gentlemen's agreements were not sufficient, and there was a persistent demand for
legislation to make it an offence against the law to buy and sell bad eggs.
About the same time, it was felt that in order to make the most of the egg
business, it was not alone sufficient to remove the bad eggs but that provision should
be made for placing other eggs of inferior quality in a class by themselves.
CANADIAN STANDARDS FOR EGGS

The logical development of this idea was the establishment of a standard
that would be uniform throughout the entire country. This was adopted by the
Canadian Produce Association at their convention in 1915. Immediate steps were
taken to put these in effect, and in order to give them a legal setting, these standards
were made effective on the basis of inspection for export and interprovincial shipments.
The conclusion arrived at, was that the proper inspection of export shipments,
supported by certificates was the best way to safeguard the Canadian product
on the British market, thus making absolutely certain that the quality of the eggs
was right and as described, when shipped.
The inspection system went into effect early in 1918 and in the next two or
three years the effect was so apparent that the better grades of Canadian product
sold for as much as twenty cents per dozen higher than the nearest competitors
on the Glasgow market.
While exports of the best grades of eggs took place in October and November
each year, it was found that much undergrade stock was left at home. As con-
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sumption almost equalled production, United States eggs were imported to replace
the eggs sent to Great Britain. In these imports there were many undergrades,
which adversely affected consumption. This led to the 1922 regulations, requiring
all eggs imported under the grade of firsts to be marked as to what they were.
It was gradually felt, after many experiments and much educational work,
that if a standardized product was a good thing for both imports and exports, it
should be applied generally. To this end arrangements were made with representative dealers in the larger centres to make a test of the consumers* response to
the standardized article. Candling demonstrations were given in retail stores,
window displays were made, and information given to customers in this way and
by letter, advising them of the possibility of securing eggs of standardized quality
at certain places. As a result of the campaign, many retailers doubled, trebled and
quadrupled their sales of eggs and created within the minds of the retail trade, a
strong sentiment in favor of the sale of the standardized product, with the result
that in July, 1923, regulations were made effective, requiring that eggs offered for
sale in Canada be sold from containers marked with the name of the class and grade.
Since that time there has been some opposition to these Federal Government
regulations, but during the past winter, the enabling legislation, passed by the
Provincial Governments in support of the Federal regulations, has been recognized
as a great constitutional achievement.
The experience of the past four years has proven beyond a doubt the value of
the standardization of eggs. The producer has received a higher price for his
product, he has given care and attention to quality, and increased production
because it was profitable. The consumer buys the most palatable, most nourishing,
most convenient, most natural and disease-resisting food with confidence, and in
larger quantities than ever before. There is a confidence established between
the dealers and the country shipper, between the dealers of the East and the dealers
of the West, so that it leads to bigger and better business.
Believing a producer's greatest asset is a satisfied customer, efforts are now
being made to capitalize on the vantage ground already gained, by securing and
retaining the good-will, confidence and support, not only of individuals, but of
organized bodies such as the wholesale distributors, the Retail Merchants Association, and the organized producers. Efforts are being made through "Egg Publicity
Paragraphs" (samples of which are available at this Congress) through the press,
through sales talks, through domestic science teachers and their classes, to emphasize
the value of eggs as a food, the way they can be cooked the receipes in which they
can be used and the meaning of grading and kindred subjects.
Through the co-ordination of efforts of governments, dealers, producers and
retailers, it is confidently expected that in Canada the results of the past will be far
eclipsed in the years to come. If other countries become obsesssed with the idea
of standardization as the only method that will lead to satisfactory business relations in eggs in the future, and will try to get as large a per capita consumption
as we have in Canada, there need be no anxiety about over production or excess
in the world supply.
_,
DISCUSSION
MRS. J. L. LANDRUM, MRS. H. MACIVER, and MESSRS. F. W. LAING, E. W.
BENJAMIN, W. R. GRAHAM, P. MANDEVILLE, W. W. JOHNSTONE, S. SMITH, T. A.
BENSON and F. A. GOOD participated in the discussion on this paper, which brought

out the following main points:—
That the Canadian standard grades are specials, extras, firsts and seconds,
specials not being considered a commercial grade.
That the name of the country from which they are imported, and the grade as
applied in Canada must be marked on the containers of imported eggs. This
applies also to eggs offered for sale in shops.
That under the provisions of the Eggs Marks Act in British Columbia, every
egg imported into the province for consumption must be individually marked with
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the name of the country of origin. This legislation was enacted in order to keep
out Chinese eggs, and also to prevent the equilibrium being disturbed by importations from abroad, British Columbia always having a surplus as it produces a large
number of eggs. Stores or bakeries using Chinese liquid eggs are required to place
a sign on their establishments stating "Chinese eggs used here."
That extras and firsts are the grades chiefly exported from Canada and no
evidence has been given of these eggs not grading up to standard on arrival at
destination.
That the Federal Government through the Poultry Division of the Live Stock
Branch took the leadership in publicity regarding egg grading, working through
the provincial departments of agriculture, agricultural colleges, schools, the press,
poultry promoters, egg inspectors, the produce associations, wholesalers and retailers.
That the standard weight of extras is forty-five pounds to the thirty dozen
case, or twenty-four ounces to the dozen. In commercial practice the trading unit
is the case of thirty dozen, but specials must be of a uniform weight per single dozen.
That there is no grading for colour in commercial practice, but a little is done
in Prince Edward Island.
That no instances have been found of United States eggs being imported into
Canada and then re-shipped to Great Britain, after grading, as Canadian eggs.
In the past, a large number of eggs were imported into Great Britain from Poland
and Russia and sold as new laid English or Irish eggs.
That the fact that eggs are not subject to substitution offers a valuable advertising point.
That any prejudice against United States eggs probably had its origin in the
fact that the poorer quality eggs have been exported.
That countries importing eggs should grade them according to quality, and they
should not be branded by any term covering simply the country of origin which
would include all kinds of eggs coming from that particular country.
That while there are national loyalties which create a trade prejudice against
goods from another country, an international viewpoint and spirit of fairness should
be cultivated. Products which will grade according to the grades of the country
where they are sold should be received on a fair basis.
That no attempt is being made in Canada to create a prejudice against good
quality eggs coming from any country, and there is really no prejudice against
United States eggs in Great Britain.

THE CO-OPERATIVE MARKETING OF
PEDIGREED STOCK THROUGH THE R. O. P.
POULTRY BREEDER'S ASSOCIATION
OF BRITISH COLUMBIA
E. A. LLOYD, "B.S.A.,Secy-treas. of the R.O.P. Poultry Breeders' Association,
University of British Columbia
VANCOUVER, CANADA
1—INTRODUCTION

C

ANADIAN Record of Performance and Registration, by the certification
of trap-nest records and of physical qualification of birds, provides an economic
basis for the standardization of pure-bred poultry. By the strict enforcement of the adequate rules and regulations of this inspection system, the Dominion
Department of Agriculture has not only provided the machinery for reliable identification of individual birds but also for the classification and valuation of high
producing stock on a commercial basis.
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THE FORMATION OF THE ASSOCIATION AND ITS CONNECTION WITH THE UNIVERSITY

Under the stimulation and practical assistance of the Domnion Government
Inspection System, the R. O. P. breeders of British Columbia made rapid progress
in breeding pure-bred poultry for higher egg production and for other improved
standard qualities. The publication of the official R.O.P. reports brought many
enquiries to the University of British Columbia and to the breeders for pedigreed
stock. The University, from the beginning of R.O.P., co-operated and benefited
from Government inspection in R.O.P. and Registration, and received a large
volume of orders for breeding stock. At the same time, some of the R.O.P. breeders
had made such advancement in breeding that they had a surplus of good pedigreed
stock for which they had no demand. Other problems such as uniform prices,
the grading of cockerels, and methods of inspection, arose for common solution in
the best interests of the R.O.P. breeders. In order to prevent competition between
the University and the private breeder, and to grapple with the above-mentioned
problems, the R.O.P. breeders formed a provincial organization in the Fall of 1922.
The University was asked to provide office accommodation, the writer being urged
to accept the duties and responsibilities of secretary-treasurer. The R.O.P.
office in the University, while concerned in the early stages more particularly with
breeding questions as they were connected with R.O.P. and Registration, has within
the last two years developed into a large co-operative marketing exchange for the
breeders. This exchange, in addition, acts as an information bureau that disseminates information to customers and members on a wide range of poultry subjects.
2—THE SALES POLICY

The first big step that was taken in formulating a sales policy, was in the
decision of the members to sell their surplus stock through the office of the secretarytreasurer at the University.
STANDARDIZATION

By the standardization of pedigreed stock it has been possible to work out a
standard price policy. Stock with official records is now graded according to official
records made by the birds and the records and breeding of their ancestry. In the
description of the different grades of stock in each class, physical characteristics
as connected with standard qualifications, with particular emphasis on vigor of the
birds, are carefully outlined.
The lists only evolved after many trial lists were used, and adjustments and
extensions made. The present lists are not complete, but assist the customer,
the members, and the office to have definite understandings in the sale of stock.
The adoption of a standard price-list has discouraged price cutting by setting
minimum prices, and has raised prices for better stock, has encouraged breeders
to breed a better product, and has given a much better tone to the business in general.
Standardized stock now includes R.O.P. hens, Registered hens, registered
cockerels and approved cockerels, all of which have defined records of production
or individual pedigrees of high record ancestry. Chicks and hatching eggs of
different carefully defined grades are produced on breeders' own plants, and are
therefore under control and can be accurately and honestly graded and valuated
as shown in the price-lists. A system of pedigree breeding as approved by the
University of B.C., has been adopted by the members for the production of all
pedigreed stock.
THE DISTRIBUTION OF ORDERS

It has required years to educate the members to send into the office complete
and up-to-date listings and full descriptions of all stock for sale. By dint of hard
work this problem has now been solved, so that the members' lists fit into the
standard classes and grades, and stock to fill orders can be easily located.
The general specifications of the stock required, such as breed, variety, strain,
sex and class of bird, together with such particulars as record, pedigree, size of egg,
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and size and type of bird as preferred by the customer, simplify the selection of
stock and the placing of the orders. The location of the breeder, especially with
regard to transportation facilities, must be considered. The reputation enjoyed
by the breeder, the grade of his breeding plant, his own abilities in salesmanship
as he keeps the office informed about the grade and merits of stock that he has for
sale, have an important bearing on business secured through the Association.
Private initiative counts in this co-operative organization as elsewhere.
As time goes on, influence is being brought to bear to regulate production
according to supply and demand, as the latter are indicated by orders received
through the office. The demand that has been created this past year exceeds the
supply in nearly every class of stock offered for sale. In view of the alleged overproduction in some lines of agriculture and the extraordinary measures being mooted
in some quarters to control production, the accomplishments of this co-operative
marketing institution in respect to regulation of production may be significant.
CLAIMS AND ADJUSTMENTS

The secret of the claims and adjustment problems is to take every precaution
possible to prevent the need for claims or adjustments arising. This entails extreme
care in selection, which, of course, is solved to a considerable degree in having
standardized stock to sell.
A sale is not considered to be completed in the office unless both member and
customer are satisfied. Adjustments are based on the claims made by the customer
if they appear to be at all reasonable. Claims can be more accurately judged when
stock is inspected before shipment. If a bird is not satisfactory, another better one
is sent or total money is refunded. If eggs are not fertile they are replaced or
amount of purchase price is returned to customer.
The best practices to follow in making satisfactory shipments are generally
found out by experience. In the first few years, the percentage of unsatisfactory
shipments was comparatively high. Through the education of the breeders and
by profiting from experience, the number of unsatisfactory transactions has been
reduced, until out of a total of over 2,000 shipments made in the past year, there
are not more than a dozen complaints standing over at the present time. This
record represents true progress in marketing efficiency.
3—AIDS TO SELLING

1. The R. 0. P. and Contest Reports
The publication of the annual R.O.P. report and the weekly announcement
of the contests at the Dominion Experimental Farms, create a great deal of
attention and are most important aids to marketing.
2. Publicity in the Press
The daily and weekly press and the monthly farm journals, as well as
poultry journals, all give considerable space to Canadian R.O.P. and contest reports.
3. Advertising
The principal aid to selling is advertising. The Association began to advertise
in a very modest way in 1923 with an expenditure of about $400,00. The annual
amount spent has been steadily increasing until $4,000.00 will be required in all
probability to pay for advertising in the current 12 months.
Advertising copy is carried in the classified columns of the daily press and the
weekly and monthly farm papers. Display advertising is carried in the poultry
papers. These selected media give the best returns.
National advertising was undertaken by the Association in 1925 and has been
carried on intermittently ever since. In this program generous co-operation has
been secured from the editors of the poultry journals.
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Along with all advertising, seasonable articles and propaganda telling the
story of Canadian Record of Performance and Registration are published. This
constitutes "news" and has been very well received by the poultry public.
Considerable free advertising has been obtained, through the many new
worlds' records made by the birds in the Dominion Egg Laying Contest in British
Columbia, in the past two years.
Without advertising in any foreign countries except the United States,
pedigreed stock has been exported to Australia, New Zealand, China, Japan, Russia,
Hawaiian Islands, Mexico, Argentine, Cuba, France, England and Denmark. Preparations are being made now to begin foreign advertising.
4. Catalogue and Price Lists
The annual R.O.P. Catalogue has become a feature publication of the Association. It began with a modest booklet of 30 small pages in 1923 and has now
reached the more pretentious proportions of the Special World's Poultry Congress
number of 104 pages. The catalogue is published as early as possible in the spring.
To supplement the catalogue and to expedite earlier contracts, attractively
illustrated price-lists with appropriate descriptions of breeds and classes of stock
are published in the fall.
„ ^
4.—FINANCING

The Association has been financed to date almost entirely by the members
themselves. The smaller portion of funds comes from annual fee'for membership,
from fees for approval of cockerels, and a small and more or less uncertain revenue
from catalogues. With approximately 70 per cent of the available funds of the
Association coming from commissions earned, the importance of sales volume
may be appreciated. The initial 10 per cent rate of commission had to be increased
to 15 per cent to meet expenses. Commission is not charged on any orders going
direct to members outside of the office. The Association thus secures new customers
for the members.
^
-r
5.—THE MEMBERSHIP

A large percentage of the 106 members of the Association are in R.O.P. and a
considerable proportion in Registration as well. There are 90 breeders (or about
62.3 per cent of all) trap-nesting Leghorns, 16 have White Wyandottes, 15 Barred
Rocks, 12 Rhode Island Reds, 3 White Rocks, 3 Anconas, 3 Black Orpingtons, 1
Buff Orpington, 1 Blue Andalusian, 1 Brown Leghorn and 1 Chantecler.
6.—THE MANAGEMENT

The Executive of the Association meets often, to direct the secretary-treasurer
in carrying out the policy of the Association as decided upon at the annual meeting
of all the members.
The secretary-treasurer directs an office staff consisting of an assistant and
four stenographers, all of whom are hard-worked to take care of the immense volume
of correspondence and rapidly mounting sales. The business has in the four years
grown to such proportions as to practically require the whole time of an accountant.
To date, five representatives have been acting in the interests of the Association in other provinces and countries. Within a few years it is expected that the
organization will have agents in all promising foreign fields.
7.—BUSINESS, SERVICE AND GOODWILL

In successfully developing a market for the surplus pedigreed stock of the
R.O.P. breeders, the good-will of thousands of customers has been secured by the
quality of service rendered in selecting and selling reliable stock through the office
of the Association in the University. Beginning in 1922-23 with 150 sales, business
has more than doubled each year until more than 2,000 sales were transacted last
year. Education has been the watchword in the co-operative enterprise that has
solved the marketing problems of the breeders.
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DISCUSSION

L. S. TENNY and P. S. DICKEY took part in the discussion on this
paper, the main points brought out being:—
That the Provincial Government makes only a very small grant towards this
work, which, including stenographic and clerical help, is really financed through the
commission charged on sales (fifteen per cent).
The secretary-treasurer is employed by the University of British Columbia
and does this work as a line of extension work.
MESSRS.

THE VALUE OF THE PRESS IN SELLING
PUREBRED POULTRY
THE HON. JOHN

S. MARTIN, B.A., Minister of Agriculture for Ontario
TORONTO, CANADA

I

N a study of present day conditions one cannot help being struck by the ever
increasing importance and influence of the public press. It affects our daily
lives by advising us what we should eat and drink, what we should wear, where
we should go for amusement, and where we should go to church. In short, every
present day activity makes use of the press to broadcast to the world its own particular story. We shall never forget Lord Kitchener's great recruiting campaign
in which he raised two million men in less than six months by advertising.
Those who have read Mr. Geo. P. Burnham's book entitled. 'The History of
the Hen Fever" will remember his humorous description of the first poultry show in
America and how the press was made use of to advertise his wonderful importations. It is regrettable, however, that a man of Mr. Burnham's ability should
have treated the poultry business as a huge joke. It really was not looked upon
as a legitimate business until many years later. It was not until the early eighties,
with the introduction of the famous American breeds, the Plymouth Rock and the
Wyandotte, that poultry keeping developed from a hobby into a real business.
Poultry breeders began to realize the wonderful value of the press in disseminating
poultry information and also its tremendous possibilities as a selling medium.
My own experience in this respect covers a period of twenty-five years and during
this time my sales of pure-bred fowls have exceeded seventy-five thousand head of
adult fowls and over two million eggs for hatching. These fowls have gone to
every civilized country in the world and without the aid of the press my selling area
would have been very limited.
A QUALITY PRODUCT

The first essential in undertaking an advertising campaign is that you should
have something to offer of real intrinsic worth and that you should have an abiding
faith in it yourself. The great underlying quality in successful advertising of all
kinds is sincerity. In the past twenty-five years, I have seen literally thousands of
breeders launch out bravely in the poultry world with flashy advertisements and
after a short time drop out of sight. The breeders who came before the public
with large space were usually disappointed with the results. It takes time for the
public to become accustomed to seeing your name or the name of your farm, and the
smaller and less pretentious advertisement is much more effective on the start.
The poultry press has made the great modern poultry business popular but I know
of no easier way to throw away money than by injudicious advertising. On the
other hand, there is no better way of building up a poultry business than by judicious advertising.
In the poultry business as in every other business the most profitable market
is the home or local market. This can be reached by advertising in the local press
and the outlay, while not large, will sometimes bring astonishing results. This
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market, while all right for the young breeder, is usually only adapted to the selling
of moderate priced stock. To sell the higher priced stock you must resort to the
farm press or better still the poultry press. The farm press is also a medium for
selling moderate priced stock, but with the huge circulation of the farm papers,
it is possible to dispose of large numbers of birds excellent for farm flocks but not of
show quality.
To the poultry press, however, we look for our best and most profitable business.
Great care should be taken in selecting a medium because you never know whether
circulation claims are true or false. The only way I have been able to get this
information is by testing them out with small advertisements. Some claim that
it is necessary to use a large advertisement to get inquiries but my experience does
not bear this out. I would rather have a one-inch advertisement in a good paper
than a whole page in a poor one. This advertisement should be keyed, so that when
an enquiry comes in, you will know exactly which paper should get the credit.
The enquiry does not mean a sale but it does mean that you have an interested
inquirer and then it is up to you to make the sale. The plan most usually followed
is to have a well prepared catalogue with good illustrations and articles describing
your stock. It should contain all possible information about your stock, including
prices, and planned to answer all possible questions. As you are not in a position
to meet your prospective customer the catalogue must be depended on to make the
sale. At the end of the season you will be able to find out which papers were profitable and which were not. About 80 per cent of your inquiries will have the box
number or key, and these are kept on files, alphabetically arranged. When an
order comes in, you can look up the box number of the inquiry and give credit to
the proper paper. At the end of the year, you can tell exactly what each paper did
and for the next year you will know which to retain. Experience has proved to
me that it is safe to devote as high as 20 per cent of your gross receipts to advertising.
This is, of course, providing that your advertising is judiciously planned and an
effort made to get value for every dollar expended.
WHAT IS A GOOD ADVERTISEMENT

In looking through the pages of the poultry journal, your eye passes over
certain advertisements and is attracted by others. We must remember that the
poultry paper cannot do it all. We must do our part. The advertisements which
catch the eye almost invariably contain a cut, and it is the practice of experienced
advertisers to always have their advertisements illustrated by a cut. No matter
how small the advertisement it must contain an illustration. It is also an established custom with successful advertisers to change the copy of the advertisement
each issue. If you wish your advertisement read, you must always see that the
same copy is not used twice. Some advertisers make the mistake of crowding too
much copy in the space. This means the use of small type and the average reader
is apt to pass it by. If the space is small, then it is a very good plan to invite the
reader to send for your catalogue. Twenty years ago the average advertisement
gave a list of prizes won at the different shows and practically nothing was said
about production. Since that time a great change has taken place in the buying
public. There is still a demand for good looking fowls but the most important
essential is egg production. I have seen this change take place and it has been a
most interesting one. We cannot close our eyes to the fact that there is less interest
in the shows than there used to be, and yet we must admit that there is a lot of common sense to this change. After all we live in a utilitarian age, and a fight for
increased production, which is really a fight for existence, goes on all around us.
In our striving after the ideal, why should it not be possible to combine heavy egg
production, quick growth, vigor and other utility qualities, with beauty of form and
feather. The average buyer to-day is looking for high production fowls that can,
if necessary, go into the showroom and win prizes. If this is what people want,
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then we must not only breed this class of poultry but we must also stress this in
our advertising. Breeders who find fault with this change are wrong and are simply
lagging behind in the procession. The public is just as much interested in good
poultry as ever but we must breed what the public demands.
THE BREEDER'S DIFFICULTY

Looking through the poultry journals today, you are struck by the greatly
increased advertising carried by the poultry supply people, the feed manufacturers
and the baby chick people. You are also surprised at the small number of poultry
breeders carrying space. As matters stand the breeder is not getting any
more for his fowls today than he was fifteen or twenty years ago, while the price
of advertising has gone up as much as five times. This is becoming a serious proposition and most breeders are simply meeting the situation by reducing their space
accordingly. To the specialty breeder handling one variety the situation is rather
alarming. The breeder must keep before the public and he can do this by advertising
in the club catalogue. This only reaches people who are already breeding the
same variety and that is not sufficient. The aim should be to recruit new breeders
to the particular variety and to do this there should be advertising carried in farm
papers of large circulation. The specialty breeders cannot afford to carry the same
liberal space as they did when space was so much cheaper. Theoretically he should
profit to the same extent but it does not work that way. Poultry journals advertise
in other poultry journals and this leads to serious duplication of circulation, as the
average person interested in poultry will usually take several poultry journals
and you are therefore carrying advertisements that are unproductive.
In conclusion, it would appear that to carry on a successful poultry business,
advertising in the poultry press is a vital necessity. In order to get satisfactory
results, however, it must be very carefully done, otherwise it may result in a loss.
The breeders of standard bred poultry owe a great deal to the poultry press, because
the great development of the past fifty years would have been an impossibility
without it.
DISCUSSION

J. L. LANDRUM and MESSRS. C. A. HOUSE and W. R. SNELL took part
in the discussion on this paper, the principal points brought out being:—
That the quality of the circulation is a very important factor in the value of
any publication as an advertising medium.
That it is important to change the material appearing in an advertisement as
this usually results in more sales.
That the good faith of the seller is an essential to continued sales. The poultry
press have an important duty to perform in protecting buyers against unscrupulous
advertisers and they are performing it.
MRS.

CO-OPERATIVE MARKETING OF EGGS IN THE
UNITED STATES
E. W. BENJAMIN, B.S., M.S.A., PH. D., General Manager and Treasurer,
Pacific Egg Producers' Co-operative, Inc.
NEW YORK, N.Y., U.S.A.
O-OPERATIVE marketing of eggs in the United States has been mostly
developed during the past fifteen years, in spite of an era of relative prosperity
for the poultrymen, aa compared with those engaged in other agricultural
activities.
A few of the important features relative to co-operative development in the
States can well be enumerated as to sections.
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NORTH EASTERN AREA

In this area specialized egg production is older than in any other part of the
country. Co-operative development here has been marked by sporadic outbursts
of enthusiasm in local areas from time to time—mostly of the egg circle type.
No common problems arose until about 1921, when the growth of the Pacific
Coast Co-operatives aroused the attention of poultrymen in this area. The New
Jersey Co-operative Poultry Producers' Association was formed by poultrymen in
the various parts of New Jersey, including Vineland. This organization was later
enlarged to include communities in other Northern Eastern and Middle Western
states, but was later reorganized, and is now operating on a smaller scale.
It seems to have been shown that co-operative organization for the purpose
of supplying local nearby markets, such as is essentially the problem in the northeastern section of the United States, will not withstand the overhead costs of concentrating, and centralized grading and selling, without great difficulties.
A development of real interest for this particular territory has recently occurred
near Utica, New York, where each member of the organization does his own marketing, but in doing this he complies with the general rules governing the methods of
production, grading, advertising, establishing prices, selling, and the like, laid down
by the organization.
In Connecticut, the local producers, through a co-operative organization, have
established an enviable reputation for a fine quality product on their principal
market.
o
A
SOUTHERN AREA

In this section most of the co-operative development has been through egg
circles, groups of farm wormen, or boys' and girls' clubs, who have taken an interest
in small flocks of poultry, where that interest did not exist before. A remarkable
improvement in quality has resulted, and although the volume available for market
is small, they have found it very profitable to give attention to developing greater
demand for the fine quality in their own local markets, and in some instances they
have been able to ship profitably to more distant markets.
MIDDLE WESTERN AREA

This section is remote from the principal markets of the country, and for the
most part is made up of farmers having general interests, poultry being considered
as a side line. One of the earlier examples of co-operation in this territory is the
Missouri Farmers' Association. The producers' units here are similar to the
egg circle idea, with much attention given to social meetings and discussion of
farm products. These circles are now loosely federated into a selling plan, but an
effort is being made to centralize more closely and strengthen the control.
A fine example of the newer type of co-operative development is the Lake
Region Poultry and Egg Exchange, developed soon after the remarkable growth
of its big brother in Minnesota, the Land o' Lakes Co-operative Creameries, Inc.
This Exchange has been very successful in concentrating and selling a very fine
quality product, and at the present time, is growing rapidly and will undoubtedly
develop new methods of distribution in line with its growth. Many other examples
of successful co-operation are developing in this territory, including the Mark Twain
Association of Missouri, the Nebraska producers, and the Ohio producers. The
last named have been fortunate in obtaining the close co-operation of a thoroughly
experienced distributor, who has had an ambition to market an improved quality
product. For many years he had spent much time and money in missionary work
under the old competitive system of buying from the farmers, but had been unable
to accomplish his aim satisfactorily until the development of the co-operative idea.
PACIFIC COAST AREA

This is one of the newer areas of production, but due to the peculiar condition
existing, some of the oldest of the present successfully operating organizations are
located there. There are five principal producing areas on the Pacific Coast, each
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maintaining its own co-operative association, four of which are supporting a combine
selling organization in the east. This organization did about eleven million dollars'
worth of business in 1926, about one million cases of eggs, and it is expected
to show a considerable increase in 1927. This comprises about fifty per cent of
the total volume produced by the four member associations on the Coast, the balance
being sold to their local markets. The Pacific Coast co-operatives have proven
remarkably successful because:—
First: They were absolutely essential for the continuation of the industry.
Second: The producers were remote from their markets, and yet located in
relatively concentrated areas of production.
Third. The poultrymen were for the most part specializing in egg production,
and had enough capital invested so that they were keenly interested in the success
of their undertaking, and the furtherance of their common interests.
In the United States, co-operatives now produce around seven or eight per
cent of the total egg production.
Eggs comprise the principal product of our poultrymen, particularly those
operating specialized poultry farms. The Leghorn is the most popular egg breed,
although it is despised for the most part by those interested in meat production.
The co-operatives must assume the problem of disposing of these small Leghorn
broilers and fowls, by-products of egg production. The small sizes of broilers are
used by hotels, roadhouses, and high class restaurants, but the demand is not great
enough to properly absorb our present and anticipated future supplies. New outlets
must be opened in order to relieve certain overhead costs, which otherwise must
be charged against the production of eggs. The Minnesota and Missouri co-operatives have been quite successful in marketing their poultry; they have been favoured
by havjpg an appreciable proportion of heavier breeds.
Production of eggs has been increasing in this country much more rapidly
than our population. Shipments by co-operatives are made more or less regularly
to such outlying markets as Honululu, Alaska, Mexico, Central America, Panama,
all parts of South America, Bermuda, England and Canada, and boats are supplied
travelling to all parts of the world. At present there are relatively few consumers'
co-operatives of interest to poultrymen, and no degree of direct trading has yet
been developed between the producers and consumers through their respective
organizations.
,, r
^
T
IMPORTANT WORK FOR EGG CO-OPERATIVES

As we see it in the United States, among the problems now of particular importance to those concerned with the future development of co-operative egg
marketing, are the following:—
1. Better control of both the quality and the quantity of eggs produced in order
to insure more adequate returns to those producers who have invested their capital
and time in the industry. This idea of controlling the quantity produced, is frequently opposed by certain types of short-sighted incubator and brooder manufacturers, feed manufacturers, chick hatcheries, and the like.
It is difficult to see how increased consumption is a sure gain for the poultryman who is now making a fair living, and who has capital invested and is interested
in a permanent industry. The publicity accompanying such a campaign for increased consumption encourages the inrush of so many new producers, that the
temporarily increased price becomes a seriously depressed price, and his investment and savings of a lifetime are lost completely. The scientific adjustment of
supply to demand has been neglected by the egg co-operatives, and they have a
peculiarly favorable opportunity for attacking this important problem.
2. Greater efficiency must be developed in all operations undertaken by the
co-operatives. Due to the multiple control originating with the individual producers, there is a tendency for many different points of view to be brought into
play as influences affecting the methods of operating. Such a condition frequently
leads to inefficiency and uncertainty of action.
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3. Co-operatives should co-operate with each other to help accomplish the
many common purposes for which they are organized.
It is believed that such an institution as the Worlds' Poultry Congress, with its
various groups, including the Marketing Division of the Congress, will bring about
a better and more mutual understanding between the organizations of the various
countries. Each will gain benefit from learning of the mistakes, failures, successes
and aims of the others.
Each group of producers is interested in obtaining the best market they can
possibly reach, but is there not such a thing as developing a friendly, healthy rivalry
for these markets ? The egg co-operatives have an opportunity to help bring about
such a condition, and I believe co-operatives of the United States stand ready to
do their part in working very closely indeed with the co-operatives of other countries.
DISCUSSION
MRS. J. L. LANDRUM and MESSRS. G. R.
L. GABRIEL and E. V. LUMBERS participated in

BOOMER, T.

B.

CHARLES,

P.
the discussion on this paper,
which brought out the following main points:—
That about 50 to 60 per cent of the eggs produced on the Pacific Coast are
handled by the co-operatives. Some independent dealers have developed groups
of producers around them and have entered into contracts with them similar to
the contracts between the co-operative organizations and their members.
That increase in consumption should come as a result of educating consumers
to intelligently select eggs which they buy, and also through standardization and
improvement of the quality of eggs offered to consumers.
That each of the five Pacific Coast co-operatives works under separate management, four of them definitely supporting one sales agency which markets all eggs
sold east of the Rocky Mountains or in foreign countries.
That there are certainly possibilities along the line of standardization, and it
would probably help to increase consumption.

CO-OPERATIVE MARKETING OF POULTRY
PRODUCTS IN CANADA
T. A. BENSON, Dominion Live Stock Branch, Department of Agriculture
TORONTO, ONT., CANADA

O-OPERATIVE marketing of eggs and poultry has become a very live
issue in Canada, particularly during the past fifteen years. Assistance
has been extended and leadership given by all departments of agriculture,
Federal and Provincial, they setting an example in co-operation by themselves
co-operating in this assistance and leadership.
As the movement has progressed, definite principles have been evolved as
applicable to these special allied commodities, and applied as closely as circumstances
have permitted. The co-operative system of marketing poultry products in Canada
has spread from coast to coast.
The earlier activities were undertaken on a somewhat small scale, with the
object in mind of first establishing local examples of co-operation, or schools in which
local groups of producers might acquire some knowledge of the principles and practice
of co-operation, as well as the economics of marketing.
Stress from the beginning has been laid on the fundamental principle of building
from the ground up rather than attempting to first establish organizations on a
large centralized plan and trusting to underpinning such structures with local
extensions, a plan which often leads to wasteful expenditure of energy, time and
finances. In other words, the endeavor was to make the bricks with which the
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structure was to be built, lay the foundation, and build up. The plan most favored
has been to select a district or districts in which it was evident help was needed,
and conduct a large amount of preliminary work in such districts, to bring about
a clear understanding on the part of producers as to what those shouldering the
responsibility for the organization had in mind, and the real benefits that might
be expected. In part, the fundamentals, essentials and principles laid down as
necessary to success have been as follows:—
(1) The technical significance of co-operation as a form of business organization.
(2) A recognized necessity for improvement in marketing conditions, and the
establishment of an improved service.
(3) The possibility of controlling a sufficient volume of products to justify the
undertaking and ensure that all unavoidable overhead charges could be met.
(4) Expert, energetic management and strictly accurate and expert methods of
accounting.
(5) The adoption of the commodity basis of marketing and standardized grading
of products.
(6) The signing of a contract or marketing agreement made between all members
of an association and the association.
(7) Loyalty on the part of members in reference to all details affecting the rules
and regulations of an association.
(8) The principle that producers through their organization should take the
direct responsibility for the actual marketing of products, and the financing
of their own business, as the only way to ensure a healthy growth of an
association.
It has been strongly emphasized that unless co-operative principles are adhered
to in the organization and operation of a producers' co-operative marketing association, success, to say the least must be problematical, that the "one man affair"
type of organization must be avoided, as must the association which is controlled
by a few individuals or which asssumes a role almost identical with that of an independent buyer. The absolute necessity of sufficient working capital has also
been emphasized, except in cases where operations would be seasonal only, and
in which producers would be willing to await the receipt of returns resulting from
the sale of the produce shipped.
A number of associations, some of which have been indirectly assisted by the
various departments, have laid their plans in accordance with the apparent requirements of the various problems to be dealt with.
The question of the boundary line to which it is economically sound for producers to extend their marketing activities through the medium of a co-operative
marketing association has also been kept in mind.
It has been emphasized that no intelligent understanding of co-operative
trading can be reached until the distinction between assembling, grading and
forwarding to the large wholesale or distributing centres, and the actual distribution to retailers and through them to consumers, is clearly appreciated. It has
been pointed out that these are two separate fields of marketing activity, calling for
distinct types of co-operative organization. It has been further pointed out that
despite all that has been said in regard to selling direct from producer to consumer,
this can only be carried on in a limited local way, and that with the great bulk of
farm products, middle men functions must be performed whether by the producers
themselves or other agencies. It has been pointed out that though a producers'
co-operative marketing organization turns its products over to the established
wholesale distributors, its interest in them should not cease there, as a great deal
can be done in co-operation with the distributors to popularize farm products,
such as eggs and poultry, with consumers. Strict standardized grading, the adoption of brand names and educational advertising are among suggestions which
have been made and in many instances carried out.
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One of the earliest efforts in the co-operative marketing of eggs was initiated
at Duncan, Vancouver Island, B.C. about 1900. This movement, which has proven
an example of systematic pioneer work, is carried on in connection with the Cowichan
Creamery and has been successfully operating since its inception.
Next in order comes the organization of egg circles in Dundas and Ontario
Counties in the Province of Ontario. In Dundas County, several egg circles were
organized during the year 1911, some of which are still in operation, the beneficial
results of this work being still strongly in evidence.
In Ontario County, between 1910 and 1912, some fourteen egg circles were
successfully organized under the leadership of the Provincial Agricultural Representative, resulting in a sharp increase in prices to producers, due to an almost
phenomenal improvement in quality and real salesmanship being applied to the
marketing of the eggs. Although apathy eventually developed among these producers, what may perhaps be regarded as one of the most successful efforts in the
co-operative marketing of ordinary farm poultry products came into being as a
result of this movement.
The Dominion Live Stock Branch, Ottawa, having investigated the work
successfully carried on in Ontario, made an investigation of conditions in the Province of Prince Edward Island, and following a request made by a few leading
producers and the Provincial Government, placed an organizer in that Province.
The Provincial Government co-operated whole-heartedly, with results the success
of which constitute a romantic history. This Association, known as the Prince
Edward Island Co-operative Egg and Poultry Association, has a membersh p of
approximately 4,000 farmers, and has operated successfully under capable management since 1914.
In Alberta, in 1917, the Egg and Poultry Marketing Service was organized
as a result of co-operation between the Dominion Live Stock Branch Poultry
Division and the Alberta Department of Agriculture. This organization has been
a strong factor in building up the industry in Alberta, and now acts as sales agent
for the great Alberta Egg and Poultry Pool.
In British Columbia, in the year 1918, the organization of what was first known
as the Poultryman's Union of B.C. was undertaken, getting under way in 1919 and
changing its name to the B.C. Poultrymen's Co-operative Exchange. Assistance
in organizing was rendered by the Dominion Live Stock Branch Poultry Division
in co-operation with the Provincial Department. This Association grew to large
proportions, with branches at different points in the Province, but due to almost
unexampled opposition, it was decided two years ago to suspend operations, and
a movement to re-organize has been under consideration.
Returning to the Maritime Provinces, the New Brunswick Poultry Exchange
has recently been organized, the model for which is taken in part from Prince
Edward Island, it being a federation of some fifty-four local units. In Nova
Scotia we have a similar association, and both are meeting with a large measure of
success.
In Quebec we have a number of co-operative associations, including the Quebec
Federated Co-operative, all receiving the support of the Federal and Provincial
Departments.
In Ontario more recently, there have been important developments, outstanding among which are the United Farmers of Ontario Egg Pool which has achieved
notable success during the last three years, and the Oxford Farmer's Co-operative
Produce Association, a federation of local units centred at Woodstock. These
organizations have built successfully upon the standardized grading of their products
and have adhered to the Canadian Standards for eggs, benefiting as a result of putting uniform standardized graded products onto the markets they have cultivated.
In both Eastern and Western Ontario the egg circle movement has continued
to expand, and these egg circles take advantage of the valuable service offered by
the U. F. O. Egg Pool.
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The Egg and Poultry Pools of the Prairie Provinces stand out as almost colossal organizations, each Prairie Province having adopted pooling methods considered
as best suited to their respective needs.
There are other scattered efforts in many parts of the country, the majority
of them rendering valuable service, such as the Summerland Poultry Producers
Association, the Comox Creameries and others in British Columbia, and the Pincher
Creek Co-operative Association in Alberta, all of which apparently are so organized
as to fit in with rather than conflict with larger movements.
The co-operative system of marketing has taken a strong hold on the poultry
industry of the country, and the assurance that it will remain with us is that those
taking part are more and more realizing that the methods adopted must be economically sound and that business principles must prevail. They are not looking
to co-operation to work miracles or const'tute a panacea for all ills and difficulties.
In all leadership and assistance rendered, quality, standardized grading and
salesmanship have been strongly emphasized, and the idea has been that the cooperative
marketing movement should run parallel and in accord with the Canadian
e
£& regulations, Canada pinning her faith to quality and standardized grading as
the road to success and prosperity for her poultry industry.
DISCUSSION

R. R. WALKER and E. W. BENJAMIN took part in the discussion on
this paper, the principal points brought out being:—
That the minimum requirements for starting a co-operative organization will
depend upon the possibility of getting sufficient volume to enable the product to
be marketed economically. Small egg circles should not be organized unless there
is a definite prospect of organizing others in the same district. It may be well to
start with a small group of from twenty-five to fifty men if there is a probability
of this group expanding rapidly.
That these minimum requirements will also be controlled largely by the economic shipping unit from the section in question. The usual shipping unit would be at
least one or two carloads per week throughout the year. With less than one carload per week it would not be justifiable to hire a man to look after the details of
a co-operative organization unless other products as well as eggs were handled.
MESSRS.

ECONOMIC INFORMATION IN BEHALF OF THE
POULTRY INDUSTRY OF THE UNITED
STATES
ROY

C.

POTTS,

Chief Marketing Specialist, Bureau of Agricultural
Department of Agriculture

Economics,

D.C. U.S.A.
HE poultry industry of the United States is a billion dollar industry. In
fact, it has passed well beyond that value and has become one of the leading
Agricultural industries of the country. Chicken egg production on farms
is in the neighborhood of 2,000,000,000 dozen annually with a value of $600,000,000
or more, while the number of poultry raised each year is approaching three-quarters
of a billion with an approximate value of $500,000,000. These production and
value figures include farm production only and do not embrace the village and city
production, which, if its extent were known, would undoubtedly swell the totals
considerably.
WASHINGTON,

T

THE NEED FOR ECONOMIC INFORMATION IN BEHALF OF THE POULTRY INDUSTRY

With production of poultry products on a scale of such magnitude and spread
over a wide area, and with long distances separating the most important areas
of surplus production and of consumption, it is apparent that knowledge of the
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economic condition surrounding the industry and by which it is influenced is necessary
to insure the most intelligent production and marketing. Basic information concerning supply and demand conditions and its wide dissemination among all interested elements, would help greatly in stabilizing the poultry industry and placing
it upon a safer and sounder basis.
This paper is limited to a discussion of the available statistics of the poultry
industry and the agencies by which it is compiled, and the term "economic information" will be used to mean primarily, statistical information.
TYPES OF ECONOMIC INFORMATION NEEDED

The types of economic information may be divided into two main groups;
basic facts and current facts. Basic facts are those which make it possible to detect
trends in production and consumption and which better enable the industry to
plan production so as better to control the supply or to stimulate demand. Current
facts, on the other hand, are those facts concerned with current production, demand,
and the movement to market, a knowledge of which makes possible a more ordeily
program of marketing and a more advantageous and profitable utilization of the
current crop.
-n
AT
T
BASIC INFORMATION NEEDED

The first basic fact needed is the number of hens and pullets of laying age on
farms. This information is needed at least yearly, in order to ascertain the productive capacity of the poultry stock of the country. From year to year such
information will indicate the trend in productive capacity. A second essential
basic fact is the number of eggs laid and the number of chickens and other poultry
raised annually. This is needed to supplement the information as to stock in the
country and to indicate trends in production.
Total consumption of poultry and eggs annually is needed to throw light upon
trends in consumption. The same information reduced to a per capita basis, and
classified according to various strata of society, is also needed to interpret present
trends and to forecast probable future consumption trends.
International trade in poultry products is also essential information. While
the knowledge is not of great importance at the present moment, as affecting the
industry in the United States, changing world conditions may at any time become of
greater importance and certainly need to be watched.
CURRENT INFORMATION NEEDED

Among needed current information are several facts affecting current production or prospective production in the near future. These include a knowledge
of current shifts in the supply of laying stock due to sales, the current rate of e^g
production, the hatchings of chicks and the number of young stock on hand.
The current movements of eggs and poultry from farms into commercial
channels is especially valuable as an indication of supplies enroute to the markets.
Daily receipts at the principal markets of eggs and live and dressed poultry, serve
not only as an indication of current production, but also reflect supply conditions
in the particular market or groups of markets, and promote more intelligent marketing. This information by states or origin, while not of as much current interest
and value, is of great use in determining areas of surplus producyion and indicating
shifts in surplus production from one state to another.
Daily compilations of current trading stocks in the important wholesale markets
is another desirable type of information, as is also the stocks in cold storage and the
daily movement into and out of the cold storage warehouses. With such information on receipts, trading stocks and cold storage movement, it is possible to compute
the trade output, which is an indication of current consumption, having an especial
value in determining demand conditions when compared from day to day, week
to week and year to year. Current information regarding imports and exports
of poultry products is not as important at the present time as is similar information
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in other industries. It is, however, needed to complete the picture of market
conditions, and is information which may become of greater importance at some
future date.
Price information is perhaps the most important current information needed
in connection with the marketing of poultry products. Terminal market prices
govern to a large extent the prices which are pa d for poultry products, all along
the line back to the producer. Because of the wide use and influence of price
information upon the industry, it is important that it reflect supply and demand
conditions as accurately as possible. It is evident, therefore, that with a free play
of competitive forces, the more complete and accurate the information respecting
supply and demand conditions is, the more accurate will expression of value or
prices become.
STATISTICAL INFORMATION NOW AVAILABLE AND THE GOVERNMENTAL MACHINERY
BY WHICH IT IS GATHERED

Statistics on the poultry industry of the United States are collected by government agencies. Many of the statistics for individual markets are also collected
by the government, with the notable exception of current market price information,
in which, however, the government seems destined to take a greater part in the near
future. Poultry statistics are compiled primarily by three government departments: Department of Commerce, Department of Labor and the Department of
Agriculture.
The United States Department of Commerce collects statistics widely used
by the poultry industry, through two of its bureaus, the Bureau of the Census and
the Bureau of Domestic and Foreign Commerce. The Bureau of the Census has
taken each ten years in connection with its general census, a census of poultry.
In 1925, an agricultural census including poultry was taken five years after the
preceding census. The information secured is confined to poultry on holdings
defined as farms, and therefore does not include a large part of the poultry kept in
cities and villages. The information secured has generally consisted of the number
of chickens, turkeys, ducks, geese, guinea fowl and pigeons on hand on a specified
date of the census year, (in the later censuses January 1) the number of chicken
eggs produced and the number of chickens raised the previous year, the quantity
of each of these products sold and the values of each of these items.
The Bureau of Foreign and Domestic Commerce compiles and publishes statistics of the imports and exports of poultry products. This information shows the
quantities of shell eggs, frozen whole eggs, frozen yolks, frozen albumen, dried whole
eggs, dried yolks, dried albumen, live poultry and poultry dead and prepared
imported each month. Exports include shell eggs, eggs and yolks, frozen, dried
or canned, live poultry and dressed poultry and game. Values of each item are
likewise given. Information is also obtained regarding the countrie sfrom which
the imports come and those to which the exports go.
The Department of Labor through its Bureau of Labor Statistics compiles
retail prices of shell eggs and of dressed poultry in fifty-one cities for the fifteenth
of each month. It also compiles montly average wholesale prices of eggs in Boston,
Chicago, Cincinnati, New Orleans, New York, Philadelphia and San Francisco and
monthly average wholesale prices of live fowl for the New York and Chicago markets.
This information is obtained by that Bureau in connection with the prices of other
commodities to throw light on the trend of the cost of living.
Statistics of the poultry industry compiled by the United States Department
of Agriculture are obtained through its Bureau of Agricultural Economics. This
information is secured through the Division of Crop and Live Stock Estimates, the
Division of Dairy and Poultry Products, the Cold Storage Section and the Division
of Statistical and Historical Research.
By means of reports sent to a large list of farms, the Division of Crops and
Live Stock Estimates is enabled to estimate the number of chickens on farms
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at the beginning of each year, as well as the number and value of the chicken eggs
produced and the chickens raised during the preceding year. Regular monthly
reports are received by the Division from a selected group of reporters. These
reports show the number of hens and pullets of laying age on hand the first day
of the month and the number of eggs laid the last day of the preceding month.
This enables the Division to construct an index of egg production, by means of
which production for the current month is compared with the same month of the
preceding year. These reporters are also asked in April, May, June, July and
October, the number of chicks of the current year's hatch on hand. This provides
information regard ng the size of the growing chicken crop. A question is also to
be asked regarding the nun her of young and old chickens sold each month, which
will provide a further check-up on stocks of poultry and upon the extent of flock
reduction.
Information is also obtained regularly of the price paid to producers for poultry
and eggs. This price information is obtained each month for each state, and from
these figures a weighted average for the United States is calculated. For the last
three years, a special schedule has been sent out during the fall to the more important
turkey producing states, which has enabled the division to estimate the size
of the turkey crop of each state in percentages of the crop of the previous year and
of a usual crop, and to release information as to whether the time of hatching was
earlier or later than usual and as to the condition of the birds.
The Division of Dairy and Poultry Products particularly compiles statistics
of the important markets in each of which it maintains an office. Daily receipts of
eggs and dressed poultry are obtained for New York, Chicago, Boston, Philadelphia,
San Francisco and Los Angeles. These receipt figures are available by states
of origin of the shipments. The same Division obtains daily storage holdings
of eggs and dressed poultry in ten principal markets of the country and weekly
holdings of twenty-six markets. These figures are followed very closely, and have
enabled interested persons to keep so closely informed regarding the cold storage
situation that they have very largely removed any speculative effect of the monthly
figures of holdings for the entire United States. Current daily trading stocks of
eggs, that is, stocks in the hands of dealers, are also reported for the five principal
markets of the country.
The Division of Dairy and Poultry Products is at present reporting prices on
eggs in only one market, San Francisco. In the other markets it reports the various
exchange transactions, but does not issue price quotations for eggs. It does not
report as yet any prices either on live or dressed poultry.
In New York, this Division is reporting the unloads of carlots of live poultry
by states of origin and the proportion of each class of poultry in these cars. It is
also reporting the receipts of express shipments of live poultry by states of oiigin.
It is reporting the cars of live poultry on track each morning and available for unloading, the intended unloads for the day and the expected receipts for the week.
The Cold Storage Section of the Bureau of Agricultural Economics compiles
and reports the cold storage holdings of eggs and dressed poultry as on the first of
each month. These reports include shell eggs, frozen eggs, fowl, roasters, fryers,
broilers, turkeys and miscellaneous poultry.
The Division of Statistical and Historical Research compiles statistics of the
international trade in poultry and eggs and also gathers any statistical information
regarding the poultry industry of other nations.
PROGRAM OF ECONOMIC INFORMATION BRING FURTHER DEVELOPED

It is fully appreciated by the Department of Agriculture, that a business the
size of the poultry industry of the United States, is entitled to more adequate and
complete economic information concerning it than is now available. A committee
within the Department has recently been appointed, for the purpose of giving this
whole question careful consideration, and of working out a complete plan for obtain-
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ing adequate economic information for the industry. Poultry keepers, as well as
shippers and dealers, will be deeply interested in this plan and will wish to have it
put into effect. The poultry industry of the United States is fortunate in having
national organizations, such as the U.S. Egg Society, the National Poultry Council,
and the National Poultry, Butter and Egg Association, whose officers have been
actively urging more comprehensive economic information in its behalf, and who
can be counted upon to do all within their power to secure the culmination of a
plan for more complete, accurate and reliable economic information on the poultry
industry of the United States.
DISCUSSION

R. P. ELLIS and P. MANDEVILLE took part in the discussion on this
paper, which brought out these main points:—
That from the standpoint of satisfying the producer with the price there is
at present an over-production of eggs in the United States.
That the United States Department of Agriculture is at present only issuing
prices on eggs and poultry products at San Francisco. Efforts are being made,
however, to compile the back prices on these products.
MESSRS.

MARKETS AND MARKETS INTELLIGENCE
J. S. PORTER,'Dominion Live Stock Branch, Department of Agriculture
TORONTO, ONT., CANADA

T

HE incentive to expand in business is profit. If there is no profit, or very
small returns upon the investment and for the labor involved, it will quickly
be reflected in contraction rather than expansion. All industries are dependent for healthy development upon satisfactory profits; the more profitable,
the greater the expansion usually is. There is perhaps no industry that so quickly
responds in expansion to favorable profits as does the poultry industry nor in which
production declines so rapidly when results are unsatisfactory. Therefore, like all
other industries, the production of poultry and eggs must be profitable if it is to
have expansion.
Now let us consider what are the prime factors in the successful operation of a
business:
1—Economic operation,
2—Quality of production,
3—Satisfactory markets.
The two former, I believe, are being dealt with by others and therefore I will
confine myself to the last, "Marketing." The best quality in the world may be
produced but if there has not been anything done to provide satisfactory market
for it, the industry comes to a standstill and ultimate failure may result. While
I have named satisfactory markets third in the prime factors that produce successful
business, it is quite as important as the first and second; the combination of the
three is essential.
It is comparatively easy to find outlets if the volume produced is not large and
the local markets will absorb it, but when there is a large surplus over local requirements, wider markets must be found for that surplus. Large manufacturers maintain costly selling departments. The sole duty of this department is to find satisfactory markets for the company's products. Selling agencies are established in
important centres at home and in foreign countries, which are absolutely essential
to the growth and profitableness of the business.
What applies to other business applies equally to poultry. If the industry is
to develop on sound lines, satisfactory markets must be found for the product, and
these markets must be developed by careful study of their requirements. Some
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markets require goods packed in one way and others in other ways. I do not
believe it is good business to attempt to educate consumers in foreign markets
to methods of packing to which they have not been used; it is better policy to study
at close range what they want and endeavor to meet them. This is following the
line of least resistance, which I believe is wise. Serious losses have been sustained
by inexperienced shippers who have not given previous study to the markets to
which they have shipped, while others who have intelligently studied the situation
have been rewarded by profits.
Changing conditions in the world markets require almost day by day vigilance.
Competition may become so keen in a certain outlet that it is for a time unprofitable
to ship to it.
To economically distribute goods to distant points, it must be done in large
quantities; individual producers of eggs and poultry cannot do this. It must
therefore be done by large private companies or through producers' co-operative
organizations. In Canada, the long distance distribution is largely done by country
shippers, who assemble carlots and sell to the large dealers at consuming centres.
Some operators in the interior have their own storage plants and do their own exporting, but generally speaking the exporting is done by exporters near the seaboard
outlets. There has been some development in producers co-operative associations
handling eggs and poultry, and one or two of them do their own distributing, including exporting.
As stated previously, markets must be closely studied as to their requirements,
with the object of aiming to get the highest prices paid by putting up a quality of
product that will meet any competition. It does not cost much more, if any, to produce high-grade quality of poultry and eggs than it does to produce an inferior
product, but the difference in the selling price is usually quite large. The same
applies to those who pack and distribute the produce, whether it be a private
company or a co-operative society. More care in grading and packing will pay
handsomely in the long run, as a low grade product ruins the reputation of producer, or packer, or the country from which it comes. Marketing is no child's
play; it is a highly specialized business; it is a case of "the survival of the fittest,"
whether it be producer, country shipper, city dealer, or large distributor.
Market information is as absolutely essential for success in the poultry and egg
industry as in any other business. Not once a year, nor once a month, and at
times not even once a week is often enough for the receipt of this information. Take
eggs in the spring; there may be sharp fluctuations daily, and if those in the trade do
not keep thoroughly posted as to price changes, they may lose a considerable
amount of money. It is therefore important to be constantly advised as to market
fluctuations during the trading seasons. First hand market information is important to the success of any business.
Banks and large financial institutions maintain private wires with important
centres of finance, so that they may be posted to the minute as to changes in the
money markets. Many of them have branch offices. The cost of this service is a
secondary consideration; efficiency is the prime object. The same applies to packing companies, grain brokers, milling companies, etc. It is vital to the success of
their business to know market changes to the minute. The most accurate knowledge of the world's markets is absolutely essential to the operation of their business.
Cables, telegrams and telephone messages are received at all times of the day to
keep them thoroughly advised of the day's markets. Guided by this information,
the management regulates the buying and selling prices of the products in which
they deal, and instructs their buying and selling organization accordingly. Without
this information and clear vision, it is impossible to operate intelligently and to a
successful end. Such information is accumulated at considerable cost, and naturally, is used and intended for private gain; only such of it is made public by private
concerns as will serve their private ends.
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Most of you attending this Congress are interested in the poultry and egg
industry. It is just as important for the producer to have accurate and first hand
information of the markets as it is for the larger distributor, but as an individual
operator he cannot afford the cost of securing it, and the same applies to small
country shippers. The only means they have of keeping posted is through "Trade
Journals," or through co-operation, if they are members of large co-operative
organizations. I believe this is where the Government can fill a gap and give real
useful service. It is essential not only to educate the producer to be an efficient
producer and increase the volume of production, but he must be helped to find
satisfactory markets, and the Government should be prepared to furnish him with
the most accurate, up-to-date market intelligence. Machinery should be provided
to gather this information and get it into his hands as promptly as it is possible to do
so. The Government should be as well posted as the private trade; in fact more so,
as there is no business as large and important as the business of a country as a whole.
I do not wish it to be understood that I advocate Government trading; private
interests, in my judgment, will always handle the trading more efficiently. Furnishing
market information, however, I am of the opinion, is decidedly a duty of the Government. This information should be available to all interested in the trade, whether
producer or dealer. It should be so comprehensive and reliable that those receiving
it will have confidence it it. Here in Canada we are attempting to fill this function,
through the Poultry Division of the Live Stock Branch of the Federal Government.
A daily report is prepared and broadcasted through the Canadian Press Association, and copies of this report are wired or mailed direct to those who ask for the
service, the understanding being that the private wires are paid for by the receiver.
In addition to this, a weekly summary is prepared and mailed to all who ask to have
their names placed on the mailing list. At present we get our information from
the various field officers throughout the country by wire and letter. At one or two
points we have special correspondents. From foreign markets, we are at present
receiving daily wires from New York and Chicago; and from England, weekly
cables from London and Liverpool, and also from Glasgow. We know there is
considerable room for improvement in this market intelligence service, and we hope
to improve upon it. Apparently even what we are at present giving is appreciated,
judging by the favorable comments we have received, and the increasing number
of requests to be placed on the mailing list.
I hope there will be a full discussion of the market problem at this Congress.
A free exchange of views and experiences by the delegates representing the various
countries will be of inestimable value. The poultry industry is one of the most
important industries in the world, which is capable of enormous expansion, and the
marketing of the product is most vital to its growth.
DISCUSSION
MRS. H. MACIVER and MESSRS. L. S. TENNY, W. R. SNELL and T. A. BENSON

participated in the discussion on this paper, the principal points brought out being:—
That the only charge made for the markets intelligence service is when anyone
wants a daily telegram, in which case they pay for it.
That the information is obtained from government employees and through
trade circles.
That the Government does not put individual sellers in touch with individual
buyers.
That the usual practice followed by importers in England, who are generally
the large packing houses, is to come to Canada and make contracts for autumn
delivery at a certain price.
That so far as eggs exported from Canada are concerned it is difficult to check
up on the producers of individual cases of eggs, but this can be done to a certain
extent in the case of home transactions, particularly with eggs handled by cooperative organizations.
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TRANSPORTATION OF LIVE POULTRY FOR
MARKET IN THE UNITED STATES
W M . H. LAPP, B. SC. AGR., M. S C , Director, Research and Extension, Live Poultry

Transit

Company

U.S.A.
STUDY, of the history of live poultry marketing will reveal the fact that
shipping live poultry in cars made expressly for this purpose has played an
important part in the development of our poultry industry in the United
States* No one can deny the fact that it is offering the producers in producing
parts of the country many miles from the consuming center, means whereby they
can market their product. There is no feature that will stimulate production like
a satisfactory outlet for the product. Without a market the producer would not be
encouraged to produce any more of the commodity than is necessary for his own
requirements.
In studying the development of the poultry industry throughout the United
States for the past twenty-five years, we can trace the extension of the industry
by its ability to market the product. The fact that our largest producing centres
are located at least a thousand miles from the consuming center makes it very
essential that adequate equipment and facilities should be provided for transportation of the product.
The first essential requirement from the market standpo:nt is, of course, the
railroad itself. Next in importance is the carrier equipment, known as the live
poultry cars, the bulk of which is owned by the Live Poultry Transit Company whose
headquarters are at Chicago, Illinois. These cars carry poultry to the consuming
markets in a manner that is profitable both to the producer and dealer, and satisfactory to the consumer. This is proved by the fact that from a comparatively
small start on January 2, 1888, this business has grown to the extent that there are
now 2,200 live poultry cars available for shipping poultry.
The live poultry car owned and operated by the Live Poultry Transit Company
has been constructed with one object in view, namely, to transport poultry with the
greatest comfort both to the poultry and to the attendant in charge. These cars
are so planned as to give the poultry good light and proper ventilation. Both
light and air are vitally necessary; both of these important terns have been given
close study.
Poultry must have coop floor to stand on, and the space of the car is so constructed that not one inch of the interior is wasted. Each Live Poultry Transit
car has 1,759 square feet of coop floor space. The bottom and top tiers of coops
are 14 inches in height, ample to accommodate ducks, geese, and cocks. The other
six tiers are 12 inches high, sufficient height for fowls and chickens and not enough
to permit their climbing on top of each other and piling up.
Live Poultry Transit cars are well balanced. The underframes and draft
gears are of a special construction especially designed to take up the terrific shocks
and strains of present day handling, and the entire car is built and bridged in a
manner that protects the poultry from the effects of these shocks.
Live Poultry Transit cars are equipped with beds applied in a manner that
insures the attendant a maximum amount of comfort and safety.
The rapid change taking place in poultry product "on throughout the United
States is having its effect upon the marketing of the product. Years ago the bulk
of the poultry crop was marketed during the fall months. Today poultry is moving
to the market every month in the year. In past years fowl were stored in fairly
large volume, today the fresh supply of fowl reaching the markets at all times of
year has reduced the volume of fow stored. This condition will be reflected in other
classes of poultry, especially broilers.
CHICAGO, I I I . ,

A
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SERVICE AND ITS RELATION TO MARKETING LIVE POULTRY

The element of time enters into the successful marketing of all perishable
products. Live poultry will show its best results when handled rapidly from the
production centres to the consuming market. This makes it necessary for a
well-defined service, both from the standpoint of distributing cars, which is handled
through the Live Poultry Transit Company, and also from the standpoint of the
railroad.
It has been the tendency on the part of the railroad to adopt quicker schedules
from the time the poultry is concentrated to the time it reaches the consuming
market. In view of the fact that poultry as well as eggs are perishable, it has
resulted in the placing of a better quality product on the market.
The consumption of live poultry on the New York market alone in a year's
time will amount to 400,000,000 pounds. The bulk of the live poultry moving to
the consuming markets is handled by commission firms. The average rate of
commission charged for handling this poultry is from 3 per cent to 5 per cent.
The charges incidental to unloading the poultry are assumed by the shipper as a
general rule.
During the past year Federal Inspection of live poultry has been placed in
operation in the New York market. All cars unloaded in consuming centers are
returned to the cleaning yards located at Forks, New York, and Kenton, Ohio,
where the cars are thoroughly cleaned and disinfected under the supervision of the
Federal Government. The cost of cleaning and disinfecting of poultry cars amounts
to approximately $150,000.00 a year.
Manure from these cars is prepared under special process and sold as Poultry
Manured Fertilizer.
THE PRINCIPAL MARKETS FOR LIVE POULTRY IN THE U.S.A.
The principal markets receiving live poultry are as follows: New York, Chicago,
San Francisco, Los Angeles, Boston, Philadelphia, Cleveland, Pittsburg, and points
in Florida. There are other consuming points receiving a small tonnage each year.
The receipts of live poultry for the New York market during the period 1915
to 1925 are as follows:
,
~ ^
LIVE CAR RECEIPTS

1915
1916
1917
1918
1919

5,643
. 5,795
5,365
5,318
8,109

1925
The receipts for the Chicago
1915
1916
1917
1918
1919
1925

1920
1921
1922
1923
1924

11,195
market for the period 1915 to 1925 are
1,404
1920
1,516
1921
1,119
1922
930
1923
975
1924
1,833

8,398
10,765
11,696
12,568
11,970
as follows:
936
1,168
1,393
1,891
1,732

FEEDING POULTRY IN TRANSIT

The amount of feed necessary to carry a car from the central producing territories to the consuming markets amounts to about two to four tons per car,
depending upon the distance. The aggregate tonnage of feed necessary for use in
live cars amounts to between 60,000 to 75,000 tons, having a value of around
$2,500,000.00. In transporting 1,500,000 pounds of poultry from consuming centres
to consuming markets it was found that the poultry showed a gain of 1.6 per
cent in weight. Under normal conditions poultry loaded into cars at point of origin
and carried through to point of destination will maintain its original weight, and
in many instances will show a gain.
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Poultry loaded in live cars is fed on an average of two or three times a day,
and is given a feed made up of staple grain products, corn, oats, wheat, ground
fine; this is mixed with buttermilk, making a soft feed.
The success obtained with poultry in transit depends considerably upon the
ability of the attendant. Transportation of live poultry for market in the United
States has developed into a distinct industry involving millions of dollars. This
industry has made a phenomenal growth during the past thirty-five years.
PRINCIPAL STATES SHIPPING LIVE POULTRY IN THE U.S.A.
Some of the principal states shipping poultry are Missouri, Iowa, Illinois,
Nebraska, Kansas, Oklahoma, Texas, Minnesota, Indiana, Ohio, Kentucky and
Tennessee.
The two agencies through which poultry is marketed at the present time are,
either live, and transported through live poultry cars or poultry shipping coops,
or dressed poultry which is handled through the produce houses scattered throughout the producing territory. Dressed poultry is killed and packed in the production
territory.
The fact that there are two agencies for marketing poultry has had considerable influence in stabilizing the price received for poultry. Many of the produce
houses engaged in shipping live poultry are also engaged in dressing poultry at their
plants. Up to the present time the live poultry industry has enjoyed an increased
tonnage almost every year. There is every indication that this increase will continue.
^
DISCUSSION

L. N. PARKER, S. P. KAFAFIAN and W. F. PRIEBE took part in the
discussion on this paper, the principal points brought out being:—
That the Live Poultry Transit Company does not provide the attendants to
accompany cars of poultry. If the shipper ships on consignment he provides the
attendant; if the car is bought on contract at the point of origin the attendant
is provided by the buyer.
That whether it is economically more sound to ship poultry alive to consuming
centres and then dress them, or to establish packing plants near producing centres
and send poultry packed to the consuming point depends entirely upon economic
conditions. It may be said, however, that so far as eastern markets are concerned,
live poultry marketing has not been put on quite such a satisfactory basis as the
marketing of dressed poultry.
MESSRS.

THE CO-OPERATIVE MARKETING OF LIVE
TURKEYS AND OTHER POULTRY IN
CARLOTS
E. D.

BONYMAN,

Dominion Live Stock Branch, Department of Agriculture
TORONTO, ONT., CANADA
INTRODUCTION

TV TOTWITHSTANDING that there is some all year round demand, the market^ u ing of turkeys is largely a seasonal activity, with the principal demand
-L i coming at the Thanksgiving, Christmas and New Year seasons in the United
States, and Christmas and New Year seasons in Canada.
This lordly bird has been rightly described by ardent hunters as the greatest
of ail game birds, and has proved himself the autocrat of the dinner table, gracing
the dining tables of all classes during the festive seasons mentioned, when meat of a
delicate flavor is most in demand.
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Turkeys are shipped both dressed and alive to the large markets. Some
centres prefer a scalded rather than a dry pluck, and for this reason buy the turkeys
alive and do their own killing and dressing. Other centres that have a large Jewish
population cannot handle dressed birds for this trade, and therefore also buy alive.
The shipper must decide which class of trade he is going to supply, being guided by
quotations and circumstances.
ORGANIZING AND ASSEMBLING THE PRODUCT

Where turkeys are raised in any considerable quantity, the district is generally
sparsely settled, and where co-operative shipping is to be undertaken, a type of
shipping organization that will control the assembling of the turkeys economically
and efficiently, regardless of the distance of members from the sh pping point, is
necessary. Such an organization can market either one car or one hundred cars
with the same comparative cost. A concrete example of an organization that is
adaptable to practically any turkey growing district may be found on Manitoulin
Island, Northern Ontario, known as " T h e Manitoulin Co-operative Turkey
Growers' Association." There the growers market their turkeys alive in carload
lots through the Association every year. Local branches have been established,
taking in all the different points of the district covered. A representative from each
branch forms the directorate of the Central Association, also acting as manager of
his branch, assisting the manager of the central association with information regarding the number of turkeys to be shipped by members and the assembl ng of
them. Additional officers necessary are appointed at the annual meeting of the
locals, as are the officers of the central at its annual meeting".
In addition to these marketing activities, the improvement of members' flocks
has been undertaken, a careiul system oi male b i d inspection having been instituted
to ensure that Hocks are headed each season by the best males avai able, with a
view to eventually placing the members in a position to supply hi^h quality breeding stock and hatching eggs. The adaptability of an organ zation such as this
rray be readily realized, in that it takes n every phase oi turkey culture, offering
an opportunity lor assistance to all classes of turkey growers no matter what their
main objective may be.
Three or four weeks previous to shipping time a meeting of all directors should
be called, ar.ci each director should attend prepared to give iuli iniormation as to
the number of turkeys his branch has for shipment. Then the proper number of
cars should be ordered by the manager, and loading dates set to ensure the shipment
arriving at its destination at the time estimated to be the most advantageous for
making satisfactory sales.
The experience of three years has proved that it pays, by saving in shrinkage,
to use only standard turkey crates in assembling a shipment. The cars should
be fitted for loading and equipped for the journey the day before loading commences,
and a loading crew hired so that the birds may be loaded quickly after being graded
and w*eighed. It will require from four to six men to load a car rapidly, and speed
s of great importance.
„
^
FITTING THE CARS

Standard live poultry cars are built for the purpose of slipping live chickens
and hens. There are eight decks to a car, divided into 128 coops, and each coop
is equipped with feeding troughs and a drop gate which opens nto the alley running
down the centre of the car. The car is divided in the centre by a room which is
used for storing and mixing the feed during the journey to market. The decks,
which are intended only for chickens and hens, can be arranged to accommodate
the larger turkeys by removing some of the floors, making two coops into one, the
remaining ordinary coops accommodating the smaller birds. Each coop should
be* well bedded with straw, and canvas curtains, which are made specially for the
purpose, should be attached to the outside of the cars to protect the turkeys if the
weather is cold or inclement.
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Each car should carry the amount of feed required for feeding the birds on the
way to market, a barrel for mixing the feed, a large paddle for mixing and a feeding
scoop properly constructed and of the correct size for feeding into the troughs.
There should be a good stove in each car if the weather is cold, and care should be
taken to see that the water tank of the car is filled and a proper stop-cock attached
to it.
GRADING, WEIGHING AND LOADING

As the birds arrive at the cars they should be graded, weighed and placed in the
cars as quickly as possible consistent with accuracy. The grading should be on a
basis to meet market requirements as nearly as possible. On present-day markets
the demand is for large, well-fleshed birds, and naturally the better quality birds
attract the attention of the buyers. It must be recognized also that it is the good
birds which sell the whole shipment; therefore, the producers of prime quality should
be protected and encouraged in the production of such.
Grading: Grading turkeys into three grades according to their size and fleshing
appears to give satisfaction, making the grades: No. 1 to include young males
weighing 12 lbs. and over, with straight keel bones and good fleshing; young females
weighing 9 lbs. and over, straight keel bones and good fleshing. No. 2 to include
young turkey males weighing 10 to 12 lbs., reasonably straight keel bones and
reasonably well fleshed; young hens weighing from 7 to 9 lbs. reasonably straight
keel bones and reasonably well-fleshed. No. 3 to include small, thin birds, and
those with crooked keel bones. Old birds may be included in No. 2 grade or placed
in a grade called "old" according to their size and fleshing.
Weighing: After grading and weighing, each grower should be given a bill
or record showing the exact weight of his turkeys in each separate grade. This
bill should be made out on a counter check book form, the carbon being retained
for future checking purposes.
Loading: When loading the birds into the cars the decking should be carefully done, placing the small birds in the small coops and the larger birds in the
converted double coops.
Naturally the cost of shipping will vary with the distance the shipments are
sent, and the shrinkage or lack of shrinkage, all of which will be governed by the
amount of experience and efficiency brought to bear on the operation; shrinkage
is one of the principal problems facing the shipper. We have known of instances
in which there have been shrinkages of as high as 1,500 lbs. to the car; on the other
hand, w^e have witnessed instances in which there have been no shrinkages, and
some in which there have been actual gains.
Feeding: While we have had little opportunity of conducting experimental
work in feeding, the system that has apparently secured the best results is that of
having the birds' crops
empty when placed in the cars, which practically compels
them to take feed wrhen offered to them, and we have found that after having once
consented to feed under changed conditions they will feed readily afterwards. For
the first feed they should be fed lightly, about a third of what would be considered
a future full feed, increase the second feed by a third and the third feed by another
third, bringing it up to a full feed, which should be as much as they w411 clean up.
The feed used so far has been a mixture of two parts cracked corn, one part
wheat, one part oats, barley or peas. An attempt should be made to humor the
fancy of the birds, and a knowledge of how they have been fed on range will help
greatly.
The actual amount fed must be a matter of observation and judgment, but our
experience has been that a car of 1,100 turkeys will require approximately 300 lbs.
of feed morning and evening. This however, should not be taken as a definite
standard, as the appetite of the turkeys will vary; the man in charge must use his
judgment.
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Noon has been found to be the preferable time for watering the turkeys, the
birds being given all the water they will drink. The chill should be taken off the
water if possible, and the stove situated under the water tank in the feed room,
will throw off sufficient heat for this purpose excepting in very cold weather, in which
case a coil may be connected.
The marketing of live fowl co-operatively in carload lots may be attempted in
much the same manner as turkeys. Judging from the average size flocks in
Ontario, it requires the cull birds from 125 to 150 farmers to make up a carload.
As these flocks are generally grouped much closer together than turkey flocks,
a single live poultry shipping club with a manager appointed to carry on its business,
will serve its district most economically. The manager must have the assurance
that at least 125 farmers will ship in order to ensure a full car.
The fowl should be weighed and put into grades, one, two and three, placing
from 25 to 30 birds in each coop, according to their size. A good fattening ration
should be fed twice a day, but no water should be given.
The actual cost of shipping turkeys or live fowl from any one point to another
may be ascertained by making a study of duty, freight rates, car rental, commission
charges, etc.; it is advisable to work out the cost per pound, and in making returns
to growers, all particulars of expenses in connection with the shipments should be
given.
While it is not claimed that the co-operative carlot method of marketing is a
panacea for all marketing difficulties, the experience of growers is that they have
been able to increase their returns considerably, and, what is of greater importance,
stabilize their markets, thus encouraging the production of prime quality birds,
which has meant improvement and profit in this particular agricultural activity.
DISCUSSION
MISS J. E. SCOTT, and MESSRS. W. F. PRIEBE, W. H. LAPP, S. SMITH, J. W.
BLACKMAN and T. A. BENSON participated in the discussion on this paper, which

brought out the following main points:—
That eighteen inches is the maximum height for crates for live turkeys in order
to prevent the birds from moving too much and jumping over each other.
That whole grain was fed in shipping live turkeys because of the danger of moist
mash freezing.
That in Ireland, the central western portions of the United States and in California it has not been found profitable to ship live turkeys owing to the shrinkage
and deterioration in quality. These difficulties, however, have not been encountered in Canada, and by the methods adopted birds have oftimes made weight gains
while in transit. On certain Canadian markets higher prices are paid for live turkeys
than for dressed ones.

THE CO-OPERATIVE MARKETING OF DRESSED
TURKEYS AND OTHER POULTRY
IN CARLOTS
W.

WALDRON,

O.B.E., Co-operation and Markets
Department of Agriculture

Commissioner,

REGINA, SASK., CANADA

I

T is indeed not only a great privilege but a great honor to be invited to add, a
few remarks to the deliberations of this distinguished gathering of poultrymen and women assembled in Canada from the four corners of the earth. In
a country as young as we are, a country of enormous distances, a sparse population,
and varied climate, many problems have had to be faced in developing the poultry
industry that perhaps are not met with in older settled lands.
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Naturally, our immense distances mean heavy transportation costs, and it
was found most necessary in the very early days of poultry marketing to assemble
birds either alive or dressed at a convenient centre, in order that they could be transported in volume and at the lowest cost possible. Hence the co-operative plan
was applied to the marketing of our turkeys, chickens, ducks and geese.
In a paper dealing specifically with marketing, time will not permit me to
dwell upon the necessity of producing a high class product before seeking a market.
It must suffice merely to mention that efforts have been, and are being made, by
the Extension Department of the University, the Department of Agriculture,
poultry associations and latterly a Co-operative Marketing Organization, to
encourage more producers to raise the type of poultry the market calls for.
As far back as 1906, the Saskatchewan Department of Agriculture established
and operated Poultry Fattening stations in connection with the Co-operative
Creameries, and in 1915, demonstrated, by organizing central killing stations at
Regina and Saskatoon and operating a car over the railroad to receive live poultry
at country points, that the co-operative idea was applicable to poultry marketing
and that a difference of at least from 4 to 6 cents a pound could be gained by the
producer. In the summer of 1924, we went a step further and operated a live
poultry car from Davidson, Saskatchewan, shipping 2,600 birds to Montreal.
In shipping carlots of live hens a man accompanies the car and feeds and waters
the birds en route. A careful attendant should arrive at his destination, after a run
of two or three thousand miles, with the birds in good condition and with some
gain in weight. The mortality is slight and even this can be guarded against
if birds of doubtful appearance are refused at point of shipment. Shipments of
carlots of live poultry are made in the summer and fall.
Commencing in 1923, the Department organised ten country shipping points
and shipped ten carlots of dressed turkeys to Toronto and Montreal. That year the
producer netted 26 cents for No. l's and 23 cents for No. 2 turkeys.
A good deal of preliminary work was, of course, necessary. Men were called
in and given a short course in grading, packing the boxes and fitting up the refrigerator cars. Those of you who are visiting Canada for the first time have
now had an opportunity of noting the dimensions of our passenger cars and freight
cars, and I might say that the latter will hold about 2,500 dressed turkeys packed
in boxes, each containing from eight to ten birds, according to weight and size.
Our work in each instance was carried on through the assistance of local associations,
perhaps a co-operative trading association or perhaps a local poultry association.
The districts were always canvassed several weeks ahead, and we found it a good
plan to have producers sign a form, in which they undertook to deliver their birds
properly fed and dressed in accordance with instructions issued, at the shipping
point on the day named.
By way of illustration, the following is a list of charges against such a shipment:
Boxes
$169.08
Paper
32.61
Rubber stamps
11.50
Cartage
9.36
Freight
590.85
Icing
17.50
Car lin ng
4.00
Brokerage
49.70
Other services
139.40
Under the item "other services" would appear the amount paid out for local
help. The minimum weight of the car is 20,000 pounds and the average number of
shippers is eighty-two.
We have found in shipping dressed poultry by the carlot in cold weather, that a
mixture of crushed ice with ten per cent salt in the bunkers will keep the birds from
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freezing. In addition, the cars are lined with either flax paper lining or straw and,
as the birds themselves are packed in boxes also paper lined, freezing possibilities
are reduced to a minimum. The cars are re-iced en route if the buyer so desires.
Experience has shown, particularly where it has been necessary to stop over at more
than one point to complete a load that no animal heat must be retained in the birds
at time of packing and that cars must be held at an even temperature of about
32°F. (0° C.)
From these early demonstrations in the application of co-operation, coupled
with the desire of Saskatchewan farmers to own and control commodity marketing
organizations for their wheat, live stock, dairy products and poultry, the Saskatchewan Co-operative Poultry Producers, Ltd. locally known as the "Egg and Poultry
Pool," came into being in the spring of 1926, and this was the organization that
marketed a large percentage of Saskatchewan turkeys last Christmas. As the
Department of Agriculture assisted to the extent of loaning the Pool five trained
men to aid in the work of organizing country points, receiving, grading and packing
the birds, we are fairly familiar with the general routine.
A word about this co-operative poultry marketing organization may be of
interest to you. The Saskatchewan Co-operative Poultry Producers, Ltd., is what
is termed a Contract Pool, that is to say the members sign a five-year contract to
sell all their surplus poultry and eggs through the Pool and at such times and at such
place as the Pool requires.
For the purpose of electing the directorate the Province is divided into six
districts, each district being entitled to a representation of six delegates; the thirtysix delegates then meet and elect six directors who in turn choose their President
and Vice President. You will be interested to know that thirty out of the thirtysix delegates are women and that five out of the six directors are women also, and
such being the case you will not be surprised to learn that the President isa woman tco.
Up to the present time, no carlots of dressed poultry other than turkeys have
been shipped from country points in Saskatchewan. Last Christmas, however,
a not'ceable improvement was seen in the dressed chickens, ducks and geese that
were shipped in by express to central receiving stations. Greater attention has been
paid to killing, plucking and finishing, but, as most of you know full well, the bird
itself must be built up to secure plumpness, colour, texture and finish, and it is very
encouraging to know that :'n Saskatchewan greater regard is being paid to these
most necessary adjuncts when choice table poultry is desired. I have just referred to farm fed chickens and fowl, but we also have commercial houses doing
a fairly large business in milk fed chickens.
Marketing poultry by the carlot, whether live or dressed birds are handled,
demands carefully planned organization commencing with producer locals and committees and extending to and embracing the head office of the association, thus
building from the ground up.
The question will be asked, ''To what extent do the operations of a provincial
co-operative poultry marketing organization affect the price received by the producer ?" It has been demonstrated that the producer gains by making up a carlot
of birds at a country point. If birds are killed on the farm and delivered dressed,
the producer is paid for the work involved in dressing instead of paying someone
else to do it. The carlot makes possible the packing of the birds according to
grades and weights and in place of seventy or eighty shippers selling against each
other, they sell together. For these reasons he secures a larger net profit than the
non-co-operator. In like manner, it may be said that the provincial organization
handling numerous cars becomes an important factor on the market, and as the
season approaches, buyers cast an enquiring, and possibly anxious, eye in an effort
to arrive at an inkling of what prices are likely to be. This has somewhat reversed
the old order of things when the custom was for the farmer to accept, not willingly,
perhaps, but accept all the same, the price offered to him for his poultry
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Co-operative marketing organisations, therefore, can be of material assistance
in raising the status of the poultry industry. They can place a standardized product
on the market in large quantities, they can develop markets because they have the
volume at their disposal and they should be able to gather around them a membership comprised of enthusiastic producers, men and women who realize that this
is their business and thus take a greater interest in poultry and poultry matters.
I look to the co-operative poultry marketing associations as the highway leading towards the re-organisations of the industry in Canada and I believe that greater
progress will be made during the next ten years than has been made during the past
twenty, because our poultry industry has now reached that stage where rapid
progress is possible.
DISCUSSION
MRS. J. HOLMES, and MESSRS. W. F. PRIEBE, S. SMITH, T. A. BENSON and
E. SILVERWOOD took part in the discussion on this paper, the main points brought

A.
out being:—
That more progress would be made if there were closer co-operation between
the farmers, the producers and the dealers.
That the producers have had greater satisfaction through the co-operative
marketing of poultry than by producing, shipping and marketing individually.
That as a result of the classes in killing, mentioned in the paper under discussion, the birds are received at the country centres in very good condition.
That the request for a co-operative marketing service in Canada came from the
producers themselves who wanted to control their marketing organizations.
That the co-operative movement under discussion is largely a question of
collecting, packing and grading the birds and getting them to market, rather than
one of final distribution.

POULTRY PACKING AND MARKETING
W. F. PRIEBE, President, United States Egg Society
CHICAGO, I I I . , U.S.A.
IFTY years ago, the greater part of our market poultry was produced in the
eastern section of the United States or as close to the consumer as possible,
for the reason that at this early period there were no means of transporting
poultry expecting in the winter season. Most of the poultry, for a period of eight
months out of the year, was produced east of Pittsburgh and Buffalo.
During the winter, poultry was dressed in the Mississippi valley and the Middle
Plain States. Most of the poultry at that time was scalded, packed in barrels and
shipped without refrigeration, as no refrigeration was available at this early period.
Ten years later, however, it was found practicable to dress poultry in the Mississippi
Valley, pack it in ice and ship it by express to the consuming markets.
With the development of refrigerator cars, the volume of western packed poultry
was increased, so that between 1890 and 1900, large quantities of ice packed poultry
were shipped by freight in carlots. This, together with the development of live
poultry cars, made a market for the Mississippi Valley farmers' poultry, but it had
the effect of discouraging the production of table poultry in the eastern sections,
and a great many commercial poultry farmers in the east discontinued the production of this type of poultry and converted their plants into farms for egg production.
The next step in the evolution of poultry marketing ran parallel with the development of refrigeration. With the advanced ideas of refrigeration, poultry
could now be dry-cooled, refrigerated, and with the coming of the refrigerator car,
shipped to a considerable distance with safety. As the dry-cooled poultry was
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superior to the ice packed and more practical for storage, the result was that icepacked poultry was superseded by dry packed, which brings us down to today
when very little shipped poultry is packed in ice.
In the early days of the Mississippi Valley, in which section most of the poultry
was produced, this product was exchanged by the farmer producer for commodities
from the country store. This was a rather primitive and slip-shod manner of
barter. In the gradual development, the poultry industry has divorced itself from
other lines and is now a highly specialized business, with millions of dollars invested in scientifically constructed packing, feeding and refrigerating plants.
Some thirty years ago, the idea of crate feeding poultry was considered, and
the development from this early start has progressed so that at the present time
chickens are fed in specially constructed feeding stations with scientifically prepared
food.
I look to the future, expecting that another development will take place and
that all poultry will be frozen at the time of packing after it has been thoroughly
chilled and after the animal heat has been removed. I believe that in this way the
freshness and palatability of the bird can be materially preserved.
TRANSPORTATION

My recollection is that we had no refrigerator cars in which to ship poultry
until 1880 and then the first cars that were built were more or less of an experiment. After a gradual development, however, the new modern refrigerator car
has become practically a cold storage house on wheels, and this advanced method
of refrigerated carrier has been a distinct asset in the development of this great
industry
COLD STORAGE
In the early days, poultry was frozen in the open air in the Northern States.
The birds were dressed, packed in boxes or barrels in layers, each layer being permitted to freeze before another layer was added. After the package was filled, it
was nailed and buried in straw until the time for shipment. Shipment was usually
made in the month of March or April.
In 1880, the freezing was done in insulated rooms which contained galvanized
pipes that were filled with crushed ice and salt. This method met with various
degrees of success and failure.
The next step was the use of compressors and ammonia, which was more practical, and the result is that now practically all poultry is frozen in this manner.
The quantity of poultry that enters our cold storage houses yearly is around
two hundred million pounds. On February 1st of this year there were about one
hundred and forty-five million pounds in storage.
In the early days, it was a custom in some of our markets to draw poultry when
marketed. When poultry was stored drawn, however, it frequently developed
mould in the cavity, which resulted in the practice of entirely marketing and storing
poultry undrawn.
DISCUSSION
MRS. H. RICKERT and MESSRS. A. E. SILVERWOOD, F. W. LAING and G. R.
BOOMER participated in the discussion on this paper, which brought out the follow-

ing principal points:—
That the diseases which attacked the fattening plants in the past were largely
due to improper ventilation and improper handling; at the present time these
diseases are practically controlled.
That the dealers in Canada have always co-operated with the co-operative
organizations.
That co-operative marketing in Nebraska has had a most beneficial effect upon
the quality of eggs. The farmers have been induced to take better care of the eggs
and get them to market in better condition, with the result that 76 per cent of
the eggs are now getting the top grade as compared with 20 per cent when the work
was started.
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THE FROZEN AND DRIED EGGTRADE IN ITS
RELATION TO THE FUTURE DEVELOPMENT
OF THE POULTRY INDUSTRY OF THE
UNITED STATES
A. D. GREENLEE, Vice-President, St. Louis Butter, Egg and Poultry Exchange
ST. LOUIS, MO., U.S.A.
HE influence of any particular branch of a commercial industry is measured
by its capacity to alter the flow of that commodity in the channels of distribution. The relation of the frozen and dried egg trade to the development
of the poultry industry of the United States is measured by its power to divert,
absorb, or consume the products of that industry, and consequently to disturb the
equilibrium of supply and demand, which influences price,—which is the measure
of profit,—the motive of all commercial transactions.
About thirty years ago, or more, the frozen and dried egg industry originally
appeared as a scavenger in the trade, gathering up rejected eggs of various types, all,
more or less, of doubtful quality. In this condition, over a period of perhaps
a decade, the growth of the trade was slow, and its influence on the industry as
a whole was negligible. What little effect it had, was perhaps injurious, as the eggs
used had largely lost their intrinsic value, and consequently must have returned
little to the producer, whereas each pound of this product caused a pound of good
eggs to seek other consumptive channels.
As time passed, the progressive leaders of the frozen and dried egg industry
perceived the advantages of using only good quality eggs, gathered in months of
plentiful production, and stored for use in winter when the supply of fresh eggs was
at a minimum. It was during this second stage of the ndustry, covering another
decade, that the frozen and dried egg trade began to assume influential relations
to the poultry industry as a whole.
The raw material was gathered during the months known to the trade as the
"storage packing" season, and consisted of eggs of unquestionably sound quality,
but defective in outside appearance. The defects were cracks or dents, dirty shel s,
small or ill-shaped eggs, also overly large eggs which might become broken in the
standard egg case, and thus cause trouble in cold storage. All these eggs were
known in the trade as "undergrades," and market quotations were established
throughout the country for this type of product.
It was during this adolescent stage of the industry that the large cake bakers,
candy makers, and mayonnaise manufacturers came to a realization of the enormous
financial saving resulting from the use of frozen or dried eggs. They could contract
for a year's supply during the egg producing months when packing costs were at the
lowest point. The product could be carried without injury or deterioration, in
cold storage, at very reasonable charges, and used throughout the year without
fluctuation in cost.
The 1 ast decade, covering the third phase of the frozen and dried egg trade,
has been one of remarkable enlargement and development, coincident with the
startling demand for candies, the widespread manufacturing of salad dressings, the
commercial production of pies, and the enormous growth of cake bakeries and
gigantic baking corporations. During these later years, several changes have
been taking place in the egg industry itself, which ultimately influence the relation
of the frozen and dried egg trade to the industry. As a result of the investigations
and research of various governmental agencies, the spreading of constructive
information by agricultural colleges and experiment stations, and the inherent
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tendencies in the industry to improve itself, the relative proportion of "undergrade"
eggs has gradually decreased. This curtailment of the supply of undergrades,
regarded as raw material in the frozen egg industry, at a time in its development
when it needed continuously increasing supplies, caused the industry to reach
farther up into the strata of egg grades, and absorb great quantities of eggs known
to the trade as "current receipts." The resultant effects are of tremendous consequence to the egg industry.
The stability of an industry depends upon its power to flatten out its price
curve,—that is, to prevent extreme fluctuations in market value,—to escape runious
depression below production costs in times of maximum volume, and eliminate
absurdly high prices with consequent public opprobrium during the period of
minimum movement. The frozen egg trade exerts its greatest influence on the
poultry industry by its stabilizing effect on prices. It absorbs millions of dozens
of eggs during the peak of production, affording a cash market to the producer,
and furnishes the consuming public with an even supply,—five to seven million
pounds per month,—of highest quality egg meat, throughout the twelve months of
the year.
The producer of eggs might desire high markets in the winter, but his greatest
concern is for a reasonably good market during the months of big production, and
it is this market which the frozen egg trade helps to sustain. There is one fact
peculiarly characteristic of the egg crop. Apples, peaches, tomatoes, spinach,
berries, and various other farm crops may become so abundant, that in certain
geographic locations their marketing, especially the lower grades, would be entirely
without recompense. This is no longer the case with eggs at any point in the
United States. Producers do not abandon any portion of the egg harvest because
a profitless market prevails. Eggs always have a commodity value. Any egg
suitable for human food will find a ready market. This situation is due, in no small
degree, to the frozen egg trade, and will continue to prevail, regardless of increased
production.
Practically all the dried eggs, and a substantial quantity of frozen eggs
in the United States are imported from China. The relation of the dried egg industry to poultry development in the United States, therefore, involves the intricate and lengthy subject of tariffs. Many egg merchants and specialized poultry
farmers, are prone to believe that each pound of imported dried eggs compels a
pound of domestic eggs to seek a new buyer. However, it does not logically follow
that all industries wrhich now use dried eggs would use a similar quantity of domestic
eggs if the dried eggs were not available.
The frozen egg trade has reached a well-developed, technical stage, based on
sound principles, and using methods which compare favorably in scrupulousness
and sanitation with those employed in the most modern food manufacturing industries. Frozen eggs afford the wholesale consumer a thoroughly dependable
product,—sanitary, free from loss, in convenient package form,—white, yolks,
or mixed eggs in the exact proportions desired. Such a product gains favor, creates
customers, cultivates taste, and expands the relation of the frozen egg trade to the
industry as a whole, by enlarging its capacity to absorb the industry's products.
DISCUSSION

W. F. PRIEBE, F. W. LAING and H. H. STEUP took part in the discussion on this paper, the main points brought out being:—
That it is more advantageous to the producer for these eggs to be prepared as
near the producing point as possible.
That not more than half the eggs produced are used for table consumption,
and all eggs used for canning must be 100 per cent sweet.
That up to the present time practically all the dried eggs used in the United
States were imported from China, but owing to the opening of a drying plant in the
United States practically no frozen or dried Chinese eggs will be imported this year
MESSRS.
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That no economic use has been found for the egg shells which are left when
eggs are dried or frozen. While they have some value because of their calcium
carbonate and protein content, the expense of preparing them is prohibitive.

THE RELATIONSHIP OF FROZEN EGGS TO THE
EGG INDUSTRY
I. H. HALL
57 VICTORIA ST., WINNIPEG, MAN., CANADA

W

HEN I was requested to prepare a paper on the relationship of frozen eggs
to the egg industry and given the privilege of changing my subject to
whatever side of the question I might choose, I felt inclined to use as my
subject "The tragedy of frozen eggs." However, I feel that the subject selected deals
more directly with a side of the question that has a very material significance to
the egg industry from the standpoint of the general increase in consumption of shell
eggs for general purposes.
To be able to more logically picture to you the development of the relative
value of frozen eggs to the egg business as a whole, it will be necessary to deal briefly
with the tragic side of frozen eggs.
My several years observation revealed the really tragic conditions that surrounded the haphazard methods of attempting to preserve eggs out of the shell
without the slightest regard for conditions under which they were handled, the
quality of the product packed or the future economic conditions of the frozen
egg business. Equally tragic were the conditions that surrounded the baker who
was gracious enough to attempt the use of this product. These conditions gave me
the first impetus to search for an economical and sanitary method for salvaging
eggs having slight physical imperfections, which, by retaining the essential feed value
in the finished product, would ensure a demand from the users sufficient to provide
an outlet for the accumulation of such eggs. Unfortunately there was not enough
demand to avoid serious losses.
In the Prairie Provinces of Canada seven or eight years ago, when immediate
consumptive outlets and intermittent attempts at conserving the rapidly increasing
surplus of undergrade eggs were insufficient to provide a healthy condition, breaking eggs from the shell for the purpose of freezing was practised under extenuating
circumstances. Numerous artificial preservatives w^ere used and bacteriological
conditions were not considered. Such methods of conservation did not relieve the
ultimate loss but only prolonged the tragedy.
Hundreds of cases of cracked eggs have been put into the cold storages in the
West as a sequel to a previous year's attempt at freezing eggs out of the shell, in a
vain hope that Providence might smile graciously and avoid a loss that otherwise
seemed, and was, as conditions existed, inevitable. Up to within a very few years,
hundreds of thousands of pounds of frozen eggs have been consigned to the nuisance
ground.
It was about forty years ago that the Germans first conceived the idea of salvaging or conserving eggs by freezing out of the shell, supplemented with artificial
preservatives that have always been a destructive agent to the fineness of quality
in the baked food product and to the health of the consumer. This addition of
preservative to the frozen egg has gradually been tabooed by pure food regulations
and the advance in the desire to pack a more dependable and edible product.
It was not until about fifteen years ago that scientific research was applied to
the breaking and freezing of eggs. From then to the present time, the handling
and processing has been passing rapidly through a period of evolution, until now it is
recognized that the breaking and freezing of eggs, with the increasing high percentage
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of separated yolks and whites in demand by the well advised baker, is by no means
a side issue to the shell egg business, but is of such importance in the standardization
of quality, that to merit the volume of outlet necessary, it must be conducted as a
self-contained business, which at the best is fraught with suspended disappointments and consequent losses. It is safe to say that each year is adding to the fund
of information which is gradually enabling the breaker of eggs to increase his volume
of business by meriting the confidence of the user.
A condition that is apparent in the West as affecting the economical side of
the shell egg industry, is that today after six years, the provision of a daily outlet
for undergrade eggs during the five months of the greatest egg production, has
resulted in a very largely increased demand by bakers, restaurants, hotels, and
nearly all groceries and markets for checks and dirty shell eggs. This has been
the direct result of daily salvaging of eggs before depreciation has become a destructive factor. The result is a keen demand even during hot weather, for these
eggs that were a disastrous glut on the market under early conditions of rapidly
deteriorating eggs. Economically, the result is a higher price to the consumer
for undergrade eggs, less difference in their price as compared to higher grade eggs
and a very large reduction in the loss from inedible eggs.
The conditions that I have tried to point out as affecting the egg industry
have also their effect in two ways on the egg breaking business. We have observed
a very marked improvement each season in the general quality of eggs and a very
marked reduction in the total loss. This is the attractive side of the changed
conditions, as it provides us with a better raw product which is necessary
in meeting the increasing demand for a better frozen egg. The other side is the
increased consumptive demand, which has not only increased the cost of breaking
stock, but, in proportion to total production of all grades, the proportion of
available breaking stock has not been nearly as great. As it is the volume which
is necessary to make the egg breaking business a commercial success, we find our
profit or loss very largely affected by this fluctuation of volume. For the past two
years it has been incumbent upon us to break substantial quantities of seconds to
meet our contract obligations with the users. The breaking of seconds also has
its direct effect upon the shell egg business, as it is when the consumptive demand
and the incentive to store are at the low ebb that we can avail ourselves of the conditions to relieve the market of a congestion, in co-ordination with our demands for
an egg at a price that will both increase our volume of production and provide the
necessary quantity for consumption. With a sufficient volume of seconds we can
hope to reduce our unit costs of operating, although during the past two years this
has been a vain attempt.
In our humble efforts to contribute to the reputation of Canadian frozen eggs,
it has been necessary to locate two breaking plants 500 miles apart to provide
accommodation for the quickest outlet of a highly perishable product. The present
volume is insufficient to warrant the upkeep of two plants, but our faith in the growth
of the egg business in the near future, is sufficient to make our efforts seem justified
to make quality first, as without the quality to merit consumption we have no
foundation for present or prospective business.
The relation of Canadian frozen eggs to the Oriental product is very largely
a matter of supply and demand. Considerable comment has been made relative
to protecting our Canadian product through restrictions affecting the Oriental
product, which appears to me as a little premature in view of the demand being
in excess of the available domestic supply. The interests of the baking trade are
directly correlated to the egg business and until we or any other country are able
to supply the home demand without an increased cost to the consumer, are we
justified in inflicting a burden on the user by restrictions or higher tariff ? I believe
in the survival of the fittest, and the production of a product of sufficient merit
that will find its place in competition with the Oriental egg.
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Extension
THE ORGANIZATION OF THE POULTRY
INDUSTRY IN ENGLAND AND WALES
PERCY

A. FRANCIS, M.B.E., Poultry Commissioner\ Ministry of Agriculture and
Fisheries
LONDON, ENGLAND
I.

T

INTERNAL ORGANIZATION

HE present organization of the poultry industry in England and Wales
may be said to possess two aspects; the internal and the external. The
internal organization includes the activities of those poultry-keepers and
other persons directly or indirectly connected with the industry who, through the
formation of societies of one kind or another, endeavour by combination and mutual
help to protect their common interests and to further the development of those
branches of the industry in which they are specially concerned. The external
organization includes the activities of State and local authorities, educational and
State institutions.
The growth of poultry societies in Britain has been spasmodic and disconnected.
The oldest society is the Poultry Club, which was established in 1877.
This club, which today possesses 4,000 direct members besides the members
of nearly 300 associated bodies, is responsible for establishing and maintaining
proper breed standards. The club offers many cups and special prizes for competitions at shows, and is represented on the Utility Poultry Judges' Registration
Board. The Poultry Club is also represented on the Standards Enquiry Committee.
Associated with the club are the chief specialist clubs which have been established
to further the interests of particular breeds.
The formation of societies dealing specially with the economic or utilitarian
side of poultry-keeping did not occur until some years subsequent to the establishment of the Poultry Club; in fact, it was not until about 1896 that the first of these
societies, the Northern Utility Poultry Society, was organized. Shortly afterwards
the Utility Poultry Club was formed.
The Utility Poultry Club ultimately became the National Utility Poultry Society
(N.U.P.S.), which body possesses some 3,000 members and from 50 to 60 branches
and affiliated societies. This society, which is responsible for the initiation of
utility shows, is represented on the Utility Poultry Judges' Registration Board
and on the Standards Enquiry Committee. It maintains a headquarters office
in London, arranges trade discounts for its members, and conducts much advisory
and lecture work. It is also represented by a weekly paper entitled "The National
Poultry Journal."
The rapid growth of the Scientific Poultry-breeders1 Association (S.P.B.A.),
another large national society, is outstanding in the history of the British poultry
industry. Started in 1915 with 80 members, this society now possesses 7,500
members and a weekly paper entitled "Eggs", whose circulation amounts to some
13,000 copies weekly. Experiments in connection with the scientific feeding and
rearing of poultry have been conducted by the society for some years, and recently
it has established an experimental farm of its own at Rudgwick in Sussex. Perhaps
one of the most important parts of this society's work is its scheme for supplying
feeding stuffs to its members. The principles of this scheme are somewhat unique
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inasmuch-as the society itself handles none of the feeding stuffs supplied, but simply
arranges prices for specified quantities of approved foods, in lots of one hundredweight (112 lbs.) and upwards, with selected feeding stuffs merchants in the various
districts in the country, for supply to members in those areas respectively.
The society has now under consideration a scheme framed on somewhat analogous lines to its feeding-stuffs distribution scheme for the purpose of marketing its
members' eggs.
The society also conducts a register of breeders, and in many other ways,
which there is no space here to describe, wields a powerful and beneficient influence
on the development of the poultry industry.
The Utility Duck Club, which is a comparatively young association, was
established to advance and protect all phases of utility duck culture, including
the production of table ducks. It has a membership of about 500 and is very active
in its propaganda and educational work.
The four societies briefly described above are national in the scope of their
operations since they draw their members from all over the country. There are,
however, a number of federations and societies which draw their members from
local or semi-local areas. Amongst these may be mentioned the Lancashire Federation of Utility Poultry Societies, to which some 39 societies are affiliated, with a
membership of about 3,000.
As can be seen from the foregoing brief details, poultry breeders' organizations
are numerous and varied in character, and it is obvious that to enable organized
poultry-keepers, as a whole, to bring their combined influence to bear upon any
problem of common interest some connecting link is essential.
In 1920, therefore, largely owing to the efforts of Mr. Edward Brown, its first
President and now its General Secretary, the National Poultry Council was formed
to act as the central representative body of poultry societies, clubs, federations of
local societies, societies of co-operators or traders engaged in the distribution of
eggs and poultry, and institutions or local authorities engaged in poultry instruction
and investigational work. At present the council actually represents the following
bodies:—
8 General Poultry Societies.
6 District Federations.
53 Local Poultry Societies.
10 Specialists Breed Clubs.
3 Trading Societies.
7 Agricultural Colleges.
13 County Agricultural Education Committees.
Since its inception in 1920, the National Poultry Council has done work of
much value to the industry. Perhaps the most outstanding instance is the Council's
success in persuading the British Government to allocate a grant of £50,000 towards
the establishment and maintenance of a National Poultry institute, on condition
that the council obtained from the industry one-fourth of the estimated capital
expenditure of £26,000. The council agreed to raise as their quota a sum of £6,500,
and have succeeded in collecting nearly the whole of this amount, whilst the work
of the institute is now practically in full operation.
T h e i \ : i t " ) " t f ! i \ > i M 1 v i : i " ' ; l . T h ^ -•- i . o w o L . ) ; ; '-!•" d . i s i;< I a m i t - p ' ! s - . -! i n s t i t u t i o n , b u t i s ( i 1 \ i ( \ c d r i t < ) ^-/ i ' i i s •.
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Considerations of time and space forbid the description here of all the work
of the National Poultry Council, but amongst other achievement it might be stated
that concessions have been obtained from railway companies and local authorities;
an arbitration board has been set up to settle disputes between poultry-keepers;
a Legal Defence Fund has been established to protect poultry-keepers from unfair
assessments for rates and taxes; a register fo laying trials has been opened; and the
council now proposes to set up a register for individual birds whose performance
in registered laying trials reach a prescribed standard. The council has also for
several years past actively endeavoured to obtain legislation for enforcing the marking of all imported eggs with an indication of their origin. Finally, the council
has recently turned its attention to marketing problems, and has appointed a special
committee for this purpose.
Before concluding this section dealing with internal organizations, reference
must be made to two organizations which, whilst not primarily poultry associations,
take an active and continually increasing interest in the development of the poultry
industry.
The National Farmers' Union, which is the leading association of farmers in
Great Britain, possesses some 110,000 members, 59 county branches, and 1,000
local branches, and exercises a powerful influence in the realm of general agriculture.
This powerful union has recently set up a Headquarters Poultry Committee, whilst
some 39 of its county branches have established local poultry committees, and the
number of these is steadily increasing. A few county branches ha\ e also inaugurated
schemes for marketing their members' eggs.
The National Farmers' Union wx>rks in friendly co-operation with the National
Poultry Council, and the two bodies jointly last year organized a public conference
to consider ways and means of improving existing methods of marketing British
eggs and poultry.
The National Federation of Women's Institutes, which is affiliated with the
National Poultry Council, has established regulations for the formation of County
Federations of Women's Institutes, the number of the latter at the end of 1926
being 3507. These institutes exercise a considerable and valuable influence on the
development of the poultry industry.
II.

EXTERNAL ORGANIZATION

The Ministry of Agriculture and Fisheries is the Government Department
responsible to Parliament, amongst other things, for the proper expenditure of
grants made by the State for agricultural education and research. Apart from the
work conducted at its veterinary laboratory, the Ministry itself does not, as a rule,
undertake directly either teaching or research work, but aids by means of grants
under specified conditions institutions such as Agricultural Colleges and Research
Institutions, and County Education Authorities. So far as the poultry industry
is concerned, the Ministry maintains direct contact with it through its Poultry
Commissioner, whose duty it is to advise the Ministry on all matters relating to
the industry; through its staff of inspectors; and through a Poultry Advisory Committee.
There are in England and Wales sixty-three administrative counties, which
are the units for most purposes of local government, and the relative County Councils
through their Agricultural Education Committees constitute the county authorities
for agricultural education. Most of these county authorities employ a staff of
experts responsible to an Organizer of Agricultural Education for the purpose of
providing instruction and advice to farmers, horticulturists, poultry-keepers, etc.,
in the county. The Ministry of Agriculture contributes about two-thirds of the
total approved expenditure of local authorities on this work, the remaining onethird being defrayed from local rates. Fifty-five counties employ County Poultry
Instructors who, in addition to giving intinerant instruction in the form of lectures
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and personal visits to poultry-keepers, are responsible for the efficient working of
County Laying Trials and the Egg and Chick Distribution Scheme in those counties
which operate either or both of those schemes.
In addition to this itinerant educational work, several county authorities,
with the aid of grants from the Ministry of Agriculture, have established Farm
Institutes which are designed to provide, by means of short courses, instruction in
agriculture, etc., of a less extended character than that obtainable at agricultural
colleges. Most of these possess poultry departments for the benefit of their students.
Excluding Veterinary Colleges, there are fourteen University Departments of Agriculture and Agricultural Colleges in England and Wales. The Ministry of Agriculture aids these colleges usually by means of annual grants, the amounts of which
are fixed periodically according to circumstances. Most of the colleges maintain
poultry instructors and well-equipped poultry departments.
The research institutions in England and Wales at which work is being carried
on in connection with poultry-keeping are few in number, but they are all aided in
respect of this work by the Ministry of Agriculture under the National Poultry
Institute Scheme.
The Ministry supervises through its staff of inspectors, the whole of the agricultural education work conducted by local authorities, colleges and institutions
and towards the cost of which it contributes.
These inspectors, who include specialists in poultry, rabbit and goat keeping
and are designated Small Live Stock Inspectors, are located at Divisional Headquarters, of which there are six in England and Wales. The chief duty of these inspectors is to supervise that part of the work of local education authorities with
which they are concerned.
Finally, owing to the growing need for the modernization of methods of marketing English agricultural produce, including eggs and poultry, the Ministry has
recently established within its organization a Markets Branch, whose special function
it is to investigate marketing methods and marketing conditions generally, with a
view to improvements being made where possible.

THE DEVELOPMENT OF POULTRY BREEDING
CENTRES IN DENMARK
W. A. KOCK, State-Counsellor for Poultry Breeding
COPENHAGEN, DENMARK

P

OULTRY keeping for egg production was first undertaken in Denmark on
the larger estates and parsonages, and by people in the provincial towns
whose interest in it was mainly of a sporting character. As time went on,
however, more and more interest was awakened all over the country. From very
modest beginnings, poultry keeping has now grown to be a valuable industry,
which provides a supplementary source of income for many people in the country
districts as well as in the towns and villages. Our farmers, especially the numerous
small-holders, show much interest in poultry, particularly in laying hens which are
found in large numbers in the different parts of the country. In 1888, the first year
for which figures regarding poultry are available, the number of hens, cocks and
chickens was 4.5 millions, and in the same year we exported 4.6 million scores of
eggs. When the stock was last counted, in the summer of 1926, the number of hens,
cocks and chickens was 17.7 millions, and in that year our exports amounted to
41.6 million scores with a total value of 91 million Kroner. In addition, there is
of course a large domestic consumption of eggs and table poultry. This latter,
in the future as in the past, owing to its indifferent quality will scarcely be of any
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importance as an export article. Following butter and bacon, the exports of which
amounted last year to 429 and 421.6 million Kroner respectively, eggs stand constantly as the third most important article of export among all Danish agricultural
products.
This large number of fowls in proportion to the size of the country, and the
extraordinary development of egg production, are due largely to good organization
work, the careful handling of eggs at the many egg packing stations, the high prices
obtained, and last but not least, the systematic endeavours made to promote this
branch of agriculture. As has been the case in most countries, we have also founded
poultry societies, the first being established in 1878. We now have one poultry
society embracing the whole country; a few smaller societies and a great many
clubs. Later, the work of promoting poultry keeping was also undertaken by the
different agricultural societies, who formed a Joint Poultry Committee in 1914.
At an early date the Royal Veterinary and Agricultural College conducted different
experiments with fowls, and in 1903 it established a special poultry clinic. Like
other countries, we have egg laying contests, control stations, courses in poultry
breeding and the distribution of cheap hatching eggs of the most popular breeds
from the breeding centres. Much useful information for poultry keepers is also
available in books, special poultry papers and other papers, and lectures are delivered
by poultry counsellors and other poultry experts, who give practical advice to
poultry keepers all over the country.
In the course of the year much work has been done in establishing breeding
centres for popular breeds, such as Leghorns, Minorcas, Rhode Island Reds, Wyandottes and Plymouth Rocks. In all cases the trap nest system is adopted, the
chicks from the best individual hens are toe-marked and hatching eggs must only
be sold from the best layers and strongest birds. Annual flock competitions held
throughout the country have proved to be another most effective means for the
general promotion of practical and economic poultry breeding. The first competitions in which trap nests were used, were organized by the Danish Farmers' Cooperative Egg Export Association in 1902. The Joint Poultry Committee set up
by the different agricultural societies, as well as the Associated Danish Smallholdings Societies and Danish Poultry Society, have now started competitions along
the same lines, and each year invite breeders to enter their competitions for the best
kept and most profitable flocks belonging to individual members.
The aim in the distribution of prizes to well managed and remunerative poultry
stocks is to promote poultry breeding on strictly economic lines, the rules adopted
by the above mentioned societies being almost identical. A joint committee makes
unannounced inspections of different poultry breeders entered in the annual competitions (which extend from November 1st to October 31st) and in trying to ascertain
the best flocks, the committee insists that competing members shall use trap nests,
produce accurately kept accounts showing a profitable surplus, and properly controlled laying records showing a high production of eggs. There must be evidence
of special care in regard to cleanliness, the general conditions must be good, and,
in addition, it must be shown that the successful flocks not only yield good eggs for
hatching and consumption, but may also serve as good examples for other poultry
keepers to imitate. The eggs from each of the best hens must be hatched separately,
the chickens toe-marked, and the owner must keep a flock register. The birds
which prove to be the most productive are selected as breeding stock the following
year, but, of course, special attention is also giv^en to development and health and
to the size and colour of the eggs. The prizes vary from 30 to 150 Kroner besides
special prizes, and with regard to the above mentioned Joint Poultry Committee,
recognition as breeding centres for the coming year is only given where one breed
is kept and a first prize is won.
Hitherto, it has been found that many of the successful flocks in the competition organized by the Joint Poultry Committee are composed of Brown Leghorns.
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Last year the three best poultry flocks in the competition were
of this breed, and it
is interesting to know that the average number of hens wras 95,114 and 212, the
average annual production being respectively 185,193, and 171 eggs per hen. The
genealogical tables show that in most of our breeding centres the selected cocks
and the breeding hens (on the sire's side as well as the dam's) have descended,
through many generations, from hens which laid more than 200 eggs of a suitable
size in their first year. We hope for a constant and greater development of these
annual competitions between well kept and profitable poultry flocks and the establishment of additional breeding centres, as these are most important factors
in the encouragement of poultry breeding along truly practical and economic lines.
DISCUSSION

J. NEELY, and MESSRS. H. L. SCHRADER and W. WALDRON took part
in the discussion on this paper, the main points brought out being:—
That the Brown Leghorn is the most popular breed of poultry in Denmark.
That eggs are sold on a graded basis in Denmark.
That the farmers' societies, the agricultural societies, the Danish Farmers'
Co-operative Association and the Poultry Association all have breeding centres
for the most popular breeds, the Government making a grant towards this work.
MISS

LEGISLATION AFFECTING THE POULTRY
INDUSTRY IN ITALY
DR.

C. A. BRIZI, Director General of Agriculture, Ministry of National Economy
ROME, ITALY

B

Y the Royal Decree of September 3, 1926, the National Government outlines active and extensive plans for the promotion of poultry and rabbit
feeding.
ARTICLE 1. As an experiment, the Ministry of National Economy is authorized to give effect to, and stimulate the various lines of activity indicated in this
Decree.
Provincial Poultry Stations, for the purpose of breeding, distribution and control, shall be established in the most suitable provinces of the realm, and preferably
near agricultural societies or similar organizations, with the following aims in view:—
A. To improve the local breeds of poultry by culling and selection.
B. Eventually to keep other well known breeds for the purpose of increasing
and improving the poultry products of the district.
C. To demonstrate rational poultry breeding methods.
D. To supply farmers with hatching eggs and breeding stock at special and
reasonable prices. Existing poultry institutions may be transformed into
provincial stations.
ARTICLE 2. The Poultry Stations indicated in the preceding article shall
be installed and administered according to the technical directions and shall be under
the control of the Royal Poultry Station at Rovigo.
The costs of installation shall be borne by the National Government; operating
expenses shall be included in the budget of the agricultural institutions near which
the Poultry Stations are situated, and to which the government shall make grants
for that purpose.
ARTICLE 3. Demonstration Rabbit Stations may be annexed to the poultry
Stations indicated in this Decree, to serve for the promotion of rabbit breeding in
a manner analogous to that in which the Poultry Stations are intended to promote
poultry breeding. The conditions of Article 2, are also applicable to these Rabbit
Stations.
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ARTICLE 4. Each year, breeders will be offered courses in poultry husbandry,
rabbit breeding and the hygienic principles connected therewith, at agricultural
and veterinary colleges, the secondary schools of practical agriculture, the zootechnical institutes and poultry husbandry institutions.
The Ministry of National Economy shall designate each year the particular
institutions at which the courses in question will be given.
The primary school teachers of the various districts will be urged to attend
these courses, pursuant to instructions to be given conjointly by the Minister of
Public Education and the Minister of National Economy.
ARTICLE 5. Each year, travelling professors of agriculture will give practical
courses in poultry husbandry and rabbit keeping in various localities of their respective districts.
These courses will include one or more practical lectures on the hygienic principles of poultry and rabbit breeding, to be given by the provincial veterinarians.
In all the primary schools indicated in the preceding article, the teachers shall
give their pupils a certain number of lessons on poultry keeping, rabbit breeding
and the hygienic principles connected therewith.
ARTICLE 6. The Minister of National Economy is authorized to institute.
A. Competitions, in which prizes will be awarded, open to poultrymen and cooperative societies of poultrymen exporting eggs and table poultry, who show
that their establishments are efficiently organized to furnish poultry products
which will give the most satisfactory and profitable results in the foreign
market.
B. Provincial poultry and rabbit exhibitions and contests for the purpose of
demonstrating the progress made in poultry and rabbit breeding in each
province.
In the competitions to which reference is made in paragraph (A), all other
things being equal, preference will be given to stamped eggs.
ARTICLE 7. In the supplementary portion of the budget of the Ministry of
National Economy, provision is made for the expenses involved in the application
of Articles 1, 2, 3 and 6 of this present Decree, with an annual allowance of 500,000
lires for each of the three financial years 1926-2V-28 and 1928-29.
The total sum of 1,500,000 lires shall be deducted from the three quarters of the
surplus for the financial year 1925-26, according to the Royal Decree, No. 990,
June 5, 1926.
The costs of the application of Articles 4 and 5 of this present Decree will be
met from the appropriations made for the professional education of young and adult
agriculturists, which appropriations are included in the budget of the Ministry of
National Economy.

THE FUNCTIONS OF THE NATIONAL POULTRY
COUNCIL IN THE DEVELOPMENT OF THE
POULTRY INDUSTRY IN THE
UNITED STATES
R. LEWIS, President National Poultry Council
DAVISVILLE, RHODE ISLAND, U.S.A.

PROFESSOR HARRY

T

HE poultry industry
of a century, has
stage where it was
as a necessary evil about

of the United States of America, during the past quarter
made marvelous growth. It has developed from the
a scavenger business, where the hen was looked upon
the farm, where poultry and eggs were not considered
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as a factor contributing materially to the farm income, until today, after a span of
twenty-five years, we find a mammoth poultry industry organized on sound business
lines, in which the hen is recognized as one of the basic parts of our agricultural
wealth, and the industry which she creates is one of our greatest national assets.
The poultry industry of the United States has been steadily coming into its present
position of commercial importance since 1880, at which time poultry was first
included in the farm census. It is true that the great bulk of our poultry and eggs
today are still produced in our big agricultural states by farm flocks. These farm
flocks, however, are changing with unbelievable rapidity from a few birds in a
neglected shelter, improperly fed, to a well organized branch of the farm operations.
Farm flocks today number from 200 to 500 or more birds to the farm, carefully
housed, efficiently fed and handled. The truly commercial aspect of the industry
where we have large specialized egg ranches, has developed very rapidly on the
Pacific and Atlantic Coasts. Like all other commercial and industrial developments, it has followed very closely the increasing and massing of our population in
cities, where there is an ever increasing demand for high quality, new-laid table eggs
and fresh killed poultry.
Each year witnesses a marked increase in the number of chickens kept and eggs
produced. During the past five years, the number of chickens raised in the United
States has increased over a similar preceding period, somewhat more than 43 per
cent and the number of eggs produced during the same period has increased 20
per cent. In order that we may have the proper perspective in discussing the
organization of such an industry, let us see for a moment just how extensively
poultry keeping has developed in comparison with some of our other major agricultural efforts. In 1920, the farm value of poultry products produced in the United
States was one hundred million dollars greater than the value of all cattle raised;
more than three hundred million dollars greater than the value of our entire wheat
crop, and nearly four hundred million dollars greater than the value of all fruit
and fruit products produced. In fact, the value of our poultry products at the
present tinie is exceeded by only five other agricultural commodities. They are
dairy products, corn, cotton, hay and forage, and swine.
We find the American hen today the proud contributor to a great national
industry, which produces in a single year one and one quarter billion dollars' worth
of products. Today in the United States, the American hen has come to be appreciated as one of our greatest national assets. She is first of all a great creator
of wealth. She is one of our most economic producers of human food. She is
almost a universal favorite on the farms of the nation. She is an efficient producer
of one of the most wholesome and peculiarly desirable food products (EGGS) which
man has available today. We are coming to look upon the American hen as the
safeguard of our future, for as our population continues to increase, we must depend
more and more upon the small animal unit as the source of our food supply.
UNITED STATES POULTRY INDUSTRY EXTREMELY WELL ORGANIZED ON A
COMMODITY BASIS

These facts are sufficient proof that an industry of such magnitude must needs
be intelligently guided and directed in order that it may be protected and promoted
along safe, sane lines of development. It is a fact that for many years there has
been developed gradually within the poultry industry, a number of larger organizations which have been created and developed to look after a specific interest or a
specific branch of the industry. For example, we have the organization of the
American Poultry Association, back in 1873, which rapidly grew to be one of the
greatest live stock organizations in the world. Its interest was centered primarily
around the breeds of poultry, the development of a standard, the organization of
poultry shows, the training of judges and the general promotion of standard-bred
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poultry. There was developed, some fifteen years ago, the International Baby
Chick Association. This has been the organization which has guided and fostered
the development of the baby chick industry, which in a few short years has
grown to a point where during 1927, five hundred million baby chicks will be
produced in commercial hatcheries and shipped throughout the country. In the
same way, the scientific and research workers and teachers of poultry husbandry
throughout the country have been effectively organized for many years, in what
is now known as 'The Poultry Science Association." Then we have national organizations of incubator and brooder manufacturers, of poultry feed manufacturers,
of publishers of poultry journals, each group working to solve its own particular
problems. For many years there was a growing feeling among leaders of the
poultry industry in the United States, that the only way in which the big national
problems with which the industry was continually faced could be successfully met,
was through one national organization which should represent united organized
effort of every branch of the industry. So it was that the National Poultry Council
was organized in 1924. At the organization meeting, over 250 representatives
coming from every branch of the industry were present. The aim of the Council
from its very inception has been not to set up a duplicating association or organization which should in any way infringe upon or duplicate the work of existing agencies
but rather through delegate representation, to set up a truly national poultry body
which should represent, through duly elected delegates and councillors, the entire
organized poultry industry of our nation. It has always been the object in building
the program and in shaping the activities of the National Poultry Council, to include only those bigger national issues, and to devote its efforts only to attacking
those problems which were so large and so all-inclusive, that individual groups
representing localized and specialized branches of the industry could not successfully handle them.
It is interesting to point out that the National Poultry Council offers in its
objects and its membership qualifications, the medium through which every component part of the poultry industry can function in a united national program.
THE PROGRAM OF THE NATIONAL POULTRY COUNCIL

The National Poultry Council has. developed throughout the two years of its
existence, a National Poultry Program, towards the fulfilment of which it is
concentrating its entire effort. Its program includes ten major problems. Time
does not permit of going into detail regarding the work and accomplishments to
date on each particular item, but in order that you may get a picture of the work
of the Council, I am simply going to enumerate the ten projects in the Council's
program.
1. ORGANIZATION. " T O present to the Poultry producers of the United States
through their respective organizations and to the organizations representing the
allied industries, the objects, aims, and purposes of the National Poultry Council,
with the object of building a strong representative council through which every phase
of our gigantic poultry industry will be represented and have a voice in all affairs
affecting the industry."
2. NATIONAL POULTRY SURVEY: TO make a complete survey and statistical
study of the present status of the poultry industry in the United States, in all phases
of production and distribution, as well as a study of the present trend of poultry
practices and developments as they affect the economic side of the industry.
3.

ENCOURAGING CONSUMPTION:

TO outline a program for and assist in

the spreading of organized information leading to the increased consumption of
poultry and eggs.
4. PROTECTION: TO encourage and assist in securing and maintaining
proper protective legislation for the poultry industry.
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5. STANDARDIZATION: TO encourage and assist in a movement for placing
the entire poultry and egg industry on a high economic plane through quality,
improvement in standardization, inspection, and certification of poultry and poultry
products.
6. BREEDING: TO encourage every effort in the improvement of breeding
practices through the use of standard bred poultry of high quality.
7. TRANSPORTATION: TO encourage and assist in securing equitable freight,
express and parcel post classification and rates for poultry and eggs.
8. RESEARCH AND EDUCATION: TO encourage and assist in the organization or development of any and all educational, research and service work looking
toward the improvement of poultry and egg production, handling and distribution.
9. ETHICAL STANDARDS: TO encourage and assist in the elevation of the
ethical standards of the industry, especially through the elimination of fraudulent
or deceptive advertising.
10. CO-OPERATION: TO assist allied and affiliated groups in the promotion
and development of their respective lines of work, w^hen such work is consistent with
the general welfare of the industry.
In addition to these ten planks in the permanent program of the National
Poultry Council, it is continually assuming certain responsibilities which are passed
on to it by poultry interests. For example, it was through the activities of the
National Poultry Council, that the Federal Congress of the United States granted
an appropriation of $20,000.00 to be used in officially representing the United
States by delegates and exhibit at this, the Third World's Poultry Congress. The
National Poultry Council, at the request of organized poultry interests of the United
States, has accepted many responsibilities in connection with its participation
in this series of meetings. I sincerely trust that I have been able to give you a
little picture of the poultry industry of the United States, with special reference to
its rapid growth, the need for organized guidance and the place which the National
Poultry Council is filling in the development of the poultry industry through rendering a very definite service that no other agency or agencies are in a position to render.

THE PROGRAMME OF THE NATIONAL INSTITUTE OF POULTRY HUSBANDRY
OF ENGLAND
WILLARD C. THOMPSON, B. S C , First Director of the National Institute of Poultry

Husbandry

of England, 1924-26, now of the New Jersey State
Experiment Station
NEW BRUNSWICK,

S

AgricuLural

N.J. U.S.A.

INCE the convening of this distinguished Congress in Barcelona, Spain, in
May 1924, many important events have taken place in that part of our world
which interests itself in the poultry industry and in the arts and sciences
appertaining thereto. One event of moment, it is my privilege and honor to place
before this Congress and to write into its annals—the organization and establishment of a National Institute of Poultry Husbandry in England. The national
significance of the founding of the National Institute of Poultry Husbandry was
directly attested on last November 5, (1926) wrhen the ceremonies incident to the
official opening of the Institute were performed most graciously by His Royal
Highness, the Duke of York, second son of His Majesty, King George V.
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In the late fall of 1924, the initial steps in the development of the Institute
were taken, and the intervening two years between that first date and the official
opening were given over, necessarily, to general planning, matters of organization,
and to construction of buildings.
I take it that a first step in defining the programme of such an institution may
be properly found in asserting the nature of the field covered by the various
ramifications of its work. The National Institute of Poultry Husbandry wras organized
for the distinct purpose of serving the poultry industy and such branches of small
live stock farming as are or may be economically and efficiently closely allied with
it. Thus we find this Institute functioning along five distinct lines with a separate,
well-defined department caring for each such line of work: Poultry husbandry;
waterfowl culture (including egg-laying type ducks, for which England is justly
famous, meat-type ducks, and geese); pigeon culture (with emphasis perhaps directed toward
the raising of pigeons for human food); rabbit culture (primarily
for fur or wrool), and last, but not least perhaps, goat husbandry (for production of
milk). One of the most interesting and probably most valuable features of this
new Institute lies in the dove-tailing of these various lines of work, one into the other.
An example, which came within my personal experience, may serve to point out the
advantage which the National Institute of Poultry Husbandry of England has in
not being too closely confined in its work to any one narrow field of research. England
is blessed with a climate which makes possible most beautiful and luxuriant growth
of all manner of vegetation, trees, flowers and grass. While the quick and easy
growth of grass is an asset to poultry keeping over there, it is a problem to keep
it cropped down or cut so that it continues to be of useful quality to poultry. The
milk goats offered a possible solution. They were pastured in the poultry runs
during the summer of 1926, made good yields of rich, valuable milk on such pasturage
and gave to the farm as a whole, a foodstuff, whole goats milk, of inestimable value.
Some of it was used in experimentation as a useful product for human use. It
was hinted that many village babies might thrive more healthfully if fed on goat
milk. Some of it was used in connection with baby chick rearing and was no doubt
a great factor in enabling the Institute to rear 97 per cent of its 1916 chick crop.
Some of the goats' milk was also economically and efficiently used in the rabbit
department in the nourishing of does and youngsters.
The National Institute of Poultry Husbandry is but a section (although it is
the largest) of what is known as the National Poultry Institute Scheme. This
Scheme has been the outgrowth of many years of arduous and patient labor on the
part of many men and women in England who long ago saw the need of Government work and aid being extended to England's developing poultry industry.
Conspicuous amongst those pioneers do we find such names as those of Edward
Brown, revered and beloved President of this Congress, Percy A. Francis, Poultry
Commissioner in the Ministry of Agriculture and Fisheries, Tom Barron, Tom
Newman, Stanley Streetporter and scores of others. For the purposes of this
paper it is necessary to point out that the National Poultry Institute Scheme at
this date consists of several separate and distinct branches. Research in poultry
pathology is conducted at the Ministry's Veterinary Laboratories at New Haw,
Weybridge, Survey. Research in genetics is conducted at Cambridge
University
in the world- known laboratories of Professor Reginald Punnett, writh Professor
Punnett himself in direct charge, which ensures that the Scheme will give to poultry
science sound teaching and unimpeachable research. Research in the highly
important field of poultry nutrition is entrusted to the able care of Captain E. T.
Hainan, also at the School of Agriculture in Cambridge University. Mr. Hainan's
laboratories have already been productive of fundamental new knowledge of value.
The fourth branch departs somewhat from the pure science nature of those first
three and is found in the table poultry experiments which have been well established
in connection with the Southwestern Agricultural College at Wye, Kent. The
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fifth constitutes a supplement to Dr. Punnett's work, in that it embraces a series
of studies of practices, poultry breeding methods and systems and is known as the
Northern Poultry Breeding Station, located at the Cheshire School of Agriculture
at Reaseheath, Cheshire. These five stations constitute a group of research departments which will be closely affiliated with the sixth and last branch, the National
Institute of Poultry Husbandry. This latter branch has been built at the Harper
Adams Agricultural College at Newport in Shropshire, in the heart of the Midlands.
The National Institute of Poultry Husbandry has adopted a working programme which I would lay before this Congress in order that its purpose and place
in the National Poultry Institute Scheme may be correctly understood. This
programme, as I have been privileged to see it through intimate personal contact,
consists essentially of three principal services: educational courses designed to give
fundamental training in the arts and sciences which collectively constitute poultry
husbandry, especially to prospective leaders in the industry in one role or another;
research and investigational projects upon subjects directly and definitely related
to the practice of poultry keeping and economic management, and thirdly, advisory
information extended through occasional lectures, letters, visits to poultry farms,
and contacts with national associations interested in the welfare of the poultry
industry.
May I enlarge briefly upon each of these three objectives ? The educational
courses as now in active force comprise a one-year Elementary Certificate Course
in Poultry Keeping, a two-year Course in Poultry Husbandry and a three-year
Advanced Course in Poultry Husbandry. The first course is essentially for the
training of men and women who would go into the practice of poultry keeping, the
second course is primarily for the training of leaders, future country poultry instructors, poultry husbandmen for Government positions and the like, while the
third looks toward furnishing Bachelor's degree candidates with a major study in
poultry husbandry. The combined teaching facilities of the Harper Adams Agricultural College staff and the National Institute of Poultry Husbandry staff should
insure educational courses of continuous high calibre.
The research programme will bend its objectives toward investigating problems
of direct import to practical or commercial poultry farming, to studying the interpretation of purely scientific findings in terms of everyday usage, to applying
scientific discoveries to modern poultry practice and to investigating and experimenting with new systems and methods of poultry culture.
The advisory programme is the means whereby the results of the other two
objectives will be put before the public at large.
The experimental farm at the Institute comprises something like twenty-five
acres, and its carrying capacity will probably average something like two thousand
head of domestic fowls, five hundred waterfowl, five hundred rabbits, seventyfive pairs of pigeon breeders, and a dozen to twenty goats.
In closing I wish to bespeak for this baby amongst poultry institutions sympathetic interest and guidance on the part of older departments. It is in response
to a real need, and it will grow in measure as it is aided and supported by its own
industry and country and by its sister institutions. I would express my eternal
thanks for the personal privilege which was mine to act in the capacity of the first
Director of this National Institute of Poultry Husbandry. I wish my successors
all possible happiness. I will remember with pleasure and gratitude happy days
of association with Dr. Chas. Crowther, Principal of Harper Adams Agricultural
College, whose genius and ability will mark well the history of the Institute. The
National Institute of Poultry Husbandry in England bids for a place in the world
of poultry science and assures that her work is destined toward the same end we
all seek, a sound, sage and efficient world poultry industry.
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THE DEVELOPMENT OF POULTRY EDUCATION
IN ENGLAND AND WALES
P. HEDWORTH FOULKES, B. S C , F.E.S., late Principal of the Harper Adams Agricultural College, Chairman of the National Poultry Examination Board
PONDOVER PLACE, VIRGINIA WATER, SURREY, ENGLAND

T

HERE are few industries that can lay claim to having done so much in the
direction of improving the status and benefiting the individual, as has been
done by the poultry industry of Britain in comparatively few years.
Prior to the outbreak of the Great War, England had made little progress in
developing its poultry industry, and but for the stimulus given by the greatly
enhanced prices paid for eggs and table poultry, the country would probably have
been content to remain dependent upon its imported supplies.
The great feature of the progress which has been made is the part taken by
individuals and enthusiasts, who have voluntarily devoted their time and means to
the advancement of the industry. Without this, progress could not have been
made, for the general apathy and lack of knowledge of the subject was largely
responsible, previous to the war, for the very small attention or encouragement
given by Government and local authorities.
The history and progress of state-aided schemes of poultry instruction were given
in a full and excellent paper by Mr. Percy A. Francis, then Technical Head—now
Commissioner of the Small Live Stock Branch of the Ministry of Agriculture and
Fisheries, at the first World's Congress in 1921. This paper showed the development of educational work since the introduction of state-aid, and clearly brought
out how very little had been done before, and what progress was made after the war.
Since 1921 considerable advance has been made throughout England and Wales,
and this has been very largely due to the continued efforts of individuals and enthusiasts. The chief honour is due to Mr. Edward Brown, F.L.S., the President
of this World's Congress, for his life-long devotion to the interests of the industry
and the advancement of education and research. With him there are very many
well known names of men who have been stirred by his enthusiasm and who have
helped to raise the industry to the prominent position it now occupies.
There has been a highly commendable line of action in the linking up of the
various branches of the industry with each other, in such a way as to stimulate
all to advance for the common good. The practical enthusiast has associated with
the scientist, the Government official with the private individual, the fancier with
the utilitarian, the commercial egg producer with the back-yarder. The result of
all this has been that education has advanced by leaps and bounds and today it is
difficult to draw a hard and fast line between any of the various interests involved.
As illustrating this association of interests in promoting and advancing education, we may take the work of the National Poultry Council which was formed after
the war and which is a representative body of all sections and interests of the industry, drawn from all parts of the country. The result of the Council's work is
outstanding in its advancement of the industry, but in no direction is it greater
than in its educational work. One of the first steps taken by the Council was to
set up a National Diploma Examination Board which should establish a much
needed standard of qualifications for teachers, such as had been in existence for
teachers in agriculture and dairying for many years. This Board was constituted
on broad lines and while under the jurisdiction of the National Poultry Council,
brought together representatives of the Ministry of Agriculture for England and
Wales, the Scottish Board of Agriculture, Northern Ireland Department of Agriculture, the leading teaching institutions, various educational associations, as well
as representatives of the industry itself.
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The direct result of this Board's work has been, not only to raise the standard
of equipment of the teaching institutions, which have to be approved by the Board
before candidates can be admitted to the examinations, but to set up a standard
or knowledge and training which.should be required from those placed in positions
of responsibility. In addition, the effect has been to improve the standard of work
and equipment of many farms, as candidates for the diploma are only accepted
after twelve months practical experience upon approved commercial poultry farms.
A further step was taken by the Board in 1926, in the setting up of a Teachers
Certificate for those engaged in teaching in public secondary and elementary
schools of the country, and this should do much to raise the standard of instruction
given in such schools.
The National Poultry Council has also accomplished another great educational
work in initiating what is now known as the National Poultry Institute and in
raising a sum of £6,500 to which the Government has added a further sum of some
£25,000 towards the capital expenditure required. The opening of the Poultry
Husbandry section of the Institute at the Harper Adams Agricultural College,
Newport-Salop, in November, 1926, by H.R.H. the Duke of York, completed the
scheme, and the Council has just reason to be proud of having been the means of
providing a complete Institute for education, investigation and research.
In the advancement of education, the part played by our poultry societies has
been of infinite value, and we are apt to overlook their effect in relation to the
general advancement of the knowledge of those engaged in the industry. The
National Utility Poultry Society has for many years done most valuable work,
by the organization and giving of lectures to its members all over the country and
by its Egg Laying Trials at Bently, which have become world famous, and which
have been the means of stimulating research into realms hitherto undreamt of in
connection with the laying hen.
Another society whose main object has been educational is the Scientific
Poultry Breeders Association, with a membership of about 8,000. This association has grown to its present size as a result of its undoubted good work in disseminating knowledge upon all branches of the subject but particularly upon nutrition. The society has fully equipped an Experimental Farm in Sussex for the
investigation of feeding and other problems, and the establishment of a food
purchase scheme in which all members may participate, carries the sequence of
education to a most practical and much appreciated conclusion. Both the
N.U.P.S. and the S.P.B.A. publish weekly papers which are essentially educational
in character.
In the Midland countries, with a densely populated industrial area, the Midland Federation of Fur and Feather Societies has done most valuable educational
work for poultry keepers by lectures, shows, laying trials, publications and advisory work.
There are many other societies which have the education of their members as a
chief object and these have done much to awaken interest in a better means of
production.
An account of the teaching institutions and county authorities was given in
the paper already referred to and it is unnecessary to say more than that much
progress has been made since that paper appeared. The recognition of the importance of poultry instruction is clearly indicated by the increase in the number
of county authorities who have appointed County Poultry Instructors and in
their demanding a higher standard of proficiency in candidates for these posts.
One of the most striking features in county educational work has been the establishment of County Egg Laying Trials under the supervision of the Ministry of Agriculture. These county trials have aroused interest and done much to raise the
standard of production among a class of poultry keepers hitherto unreached by the
large laying trials of the country.
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If the development of an industry depends upon the efficiency of those engaged in it there is undoubted hope for the building up of a successful poultry
industry in this country. The general awakening to the need of greater production
will stimulate all engaged in the industry to take advantage of the facilities now
offered for investigation and research.

VOCATIONAL GUIDANCE, OR THE TEACHER'S
DUTY IN ADVISING AND DIRECTING STUDENTS
IN POULTRY COURSES
D. E.

WARNER, JR.

B. S C ,

AGR.,

Connecticut Agricultural College

STORRS, CONN.,

V

U.S.A.

OLUMES and volumes of literature have been published on the subject of
vocational guidance. The public is satisfied to a certain degree that education is of secondary importance to health.
The public schools of the United States represent a business capitalization of
about twenty-five billion dollars and their raw material consists of about twenty-one
million boys and girls.
The Land Grant colleges of the United States represent a business capitalization
of $374,694,292 and have for raw material some 134,403 men and women.
All of this would indicate that, since the people are willing to be taxed to pay
the expenses connected with such an undertaking, education is an important factor
to the welfare of the country, and the people hold firmly to the belief that the welfare of all is most apt to be promoted where each person has both the incentive and
the opportunity to realize his maximum possibilities.
Phillips tells us "that for years we have poured out to the aspiring youth all
our enthusiams, knowledge and beliefs, hoping that he would soak up what flowed
from us and become a good successful poultryman."
We are frank to admit that with the problems that confronted the early agricultural teachers, the lecture method seemed to be the only method of accomplishing their aim. It is quite easy to see, I think, that our early teachers did not have
the work assembled in a form usable by both the teacher and the student.
With the vast number of students who feel that they want to major in agriculture we are confronted with a different problem. Some of our agricultural
colleges require that all students in agriculture be required to take, in addition
to the regular courses, an elementary course in Poultry Husbandry.
It seems to me, since the very nature of the human child depends upon
guidance, that even after the child becomes of college age the guidance factor
could to a large degree be continued throughout his period of schooling.
With our college courses, as teachers, we have, or should have, the opportunity
to find out by close contact and observation what the student is best fitted to follow
in life's work.
This fact becomes more evident if we accept as a working definition of education "preparation for complete living."
These elementary courses should be arranged so that each student would have
the opportunity to talk over with his different teachers the opportunities offered in
each field, together with the qualifications that best fit him for that work.
The lecture method does not lend itself to this type of guidance, as it tends
to prevent the student from developing his thinking power and using his imagination. We must, as teachers, first discover the fields of activity in which the students
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are most apt to find themselves engaged after graduation. The greater the range
of selection in the matter of life careers the more difficult becomes the task of making
a wise selection and the greater the chance of error.
As most of us during a large portion of our lives must adjust ourselves to groups,
we must therefor fit the student's desires, habits and abilities into the corresponding
qualities of others. To help him do this is one of the most important duties of a
good leader or teacher.
The University facilities give great opportunities for leadership, which it must
be admitted are seldom used. One of the indictments that is brought against
college work is the incapacity of specialists to teach what they know, and their
failure to recognize the fact that teaching is a different profession from that of the
investigator, poultryman, extension specialist, etc.
Throughout the whole educational field there is a demand for more accurate
measurements of mental ability and educational achievements, more accurate
records and better standardized methodsofmeetingall the problems of administration.
When colleges were limited in their offerings the problems of guidance were
relatively simple. In the year 1800, about 90 per cent of our people were engaged
in the cultivation of the land and kindred pursuits, and there were only six cities
in the United States having 8,000 or more inhabitants. In 1920, only 26.3 per
cent of the gainful workers were engaged in agricultural callings and there were
940 cities in the United States which had 8,000 or more inhabitants.
The first poultry courses offered in the United States were designed to cover
the whole field in a short term. As the industry opened up new fields, a demand for
poultry workers in all branches was in evidence, until now every college in the
United States has been forced to pay some attention to poultry work. At first
only a few courses were offered, but now, with the demand for trained workers
in the many fields, the colleges have been obliged to offer many curricula; thus the
necessity for guidance.
Those of us who have had teaching work realize that at times we do not
seem to progress, the students seem to become uninterested, and teaching becomes
a bore. A realization of this fact makes one ask himself—What are the difficulties ?
One of the problems that is, or should be, presented to every teacher in poultry
husbandry, is that of finding out whether the student should take up poultry work
as a life job. Many of us have failed to do this and have had too large a percentage
of students specializing in poultry husbandry only to take up other lines of work
after graduation. If this is true, it seems that we could have made a better record
if we had analyzed each student and guided him in the right direction.
The time to apply the guidance test is not when the student becomes a senior
but during his freshman or sophomore year. In considering whether a student
should specialize in poultry husbandry the following points should be considered:
Experience with poultry before entering college;
His ability to obtain and apply knowledge;
His interest in the subject;
His financial condition;
His personality.
After determining these factors, our next problem is to determine in what
line of poultry work he should be guided: Experimental, Extension, Teaching,
Poultry farming, Poultry salesman, etc.
The guidance problem does not end in determining whether a student should
follow some one branch of poultry husbandry, but he should be guided as to the
subjects he should take in other fields so that he would be better fitted to follow
whatever field in poultry husbandry he should elect.
As to just what branch of poultry husbandry the student should follow, the
teacher should consider his business ability, physical capacity, general education,
agricultural information and his community value.
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I think I am safe in saying that with a guidance programme before us we could,
to a great degree, help each student to take up the work that he is best qualified to
follow, and thus eliminate putting into the field a graduate who should be doing
poultry farm management work instead of investigational work.
DISCUSSION

C. C. HOEFFLIN took part in the discussion on this paper, the principal
points brought out being:—
That there are various types of educational tests, all of which have their
special advantages. Survey tests may be used to find out what each student
knows. Diagnostic tests indicate the mistakes which each student makes. Practice
tests drill the students according to individual needs, while essay tests, which are
the real tests, encourage reflective thought and give the students practice in organizing and expressing ideas.
That in most agricultural colleges in the United States the student has a required course in the freshman year. In the sophomore year there are a few required
courses and elective courses. In the junior year the student begins to specialize,
and in the senior year he has one required course, the others being elective. This
is financially cheaper, quicker, and more effective than specializing after graduation.
MR.

THE ECONOMIC VALUE OF POULTRY ON
THE FARM
ARTHUR

G.

RUSTON, B.A., D.Sc,
LEEDS, ENGLAND

Leeds University

(Read by Title)
URING the last eight or nine years much attention has been devoted in
the Department of Agriculture in the University of Leeds to the economic
position of the farming industry in the county, under varying conditions
and different systems of management- These records, up to quite recently, have
been far from pleasant reading, for they show that only once in the last five years
has the average farm left a return equivalent to what might have been obtained by
the investment of the farm capital in trustee stock.
It is still more interesting to find that during the whole of this period of agricultural depression, there has been one branch—poultry keeping, which has been
uniformly able to pay its way, and that in spite of the fact that this is the one branch
which gets the least attention and consideration on the farm.
Too few fowls are still being kept; too little personal attention is still being given
to their feeding, equipment and management, and to me the wonder is that under
these conditions the birds should still have left in:
1919-20 an average surplus of l7/6d per laying bird
1920-21 an average surplus of 14/2d per laying bird
1921-22 an average surplus of 9/9d per laying bird
1922-23 an average surplus of 3/- per laying bird
1923-24 an average surplus of 3/1 Od per laying bird
1924-25 an average surplus of 4/6d per laying bird
1925-26 an average surplus of 4/8d per laying bird
The cardinal importance of poultry on the farm cannot be too strongly emphasised, particularly at a time like the present, when the farming industry is needing money badly, and we are spending no less than 22 millions a year on the importation of eggs and poultry products.
In the following tables are given in abstract form for the five years 1920-26, some
of the more important data with reference to poultry keeping in the county and
fuller details with reference to the year 1924-25.
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TABLE 1
YORKSHIRE FARMS
POULTRY KEEPING RESULTS

1920-21
£

s d

1921-22
£

s d

1922-23
£

s d

1923-24
£

1924-25

s d

£

s d

Output per laying bird—Eggs
Poultry
Manure

1 8 0
0 2 0
0 0 2

0 15 11
0 1 6
0 0 4

0 13 4
0 2 6
0 0 7

0 10 10
0 2 6
0 0 3

0 11 9

Total Output per laying bird
Less cost of upkeep

1 10 2
0 16 0

0 17 9
0 8 0

0 15 5
0 12 5

0 13 7
0 9 9

0 15 2
0 10 8

Net surplus per laying bird
Maximum surplus per laying bird

0 14 2
1 6 3

0 9 9
1 3 4

0 3 0
0 19 8

0 3 10
0 16 4

0 4 6
0 18 2

0 3 H
0 0 3i

Average selling price of eggs per doz. . . . 0
Average cost of egg production per doz.. 0

4 0
1 10

0
0

2 11
1 11

0
0

2 3i
1 10

0
0

1 10
1 2

0
0

2 0
1 2

Average surplus per dozen eggs

2 2

0

1 0

0

0 Si

0

0 8

0

0 10

0

Weight of concentrates fed per laying
bird per year
Weight of concentrates fed per laying
bird per day

60 lbs.

58 lbs.

85 lbs.

73 lbs.

78i lbs.

2 .6 oz.
£ s d
0 11 4

3.7 oz.
£ s d
0 11 7

3.2 oz.
£ s d
0 10 5

3.4 oz.
£ s d
0 10 7

84

65

69

69

71

153

110

150

138

149

2.7 oz.
£ s d
Average price of concentrates per cwt.. . 1 1 9i
Average No. of eggs per laying bird
Maximum egg production per laying
bird

TABLE 2
YORKSHIRE FARMS
POULTRY ACCOUNT
INITIAL VALUATION

3503
313
170
97
1032

Hens
Pullets
Chickens
Cockerels. ..
Eggs

£

817
99
5
14
34

s

d

FINAL VALUATION

4
17
0
19
17

6
0
0
0
6

3912
490
238
76
1000

PURCHASES

194 Hens
1143 Chickens
24 Cockerels
Sittings
Grazing
Concentrates 128 tons 3 cwt
Sundries
Labour
PROFIT

1924-25
£

Hens
Pullets
Chickens
Cockerels
Eggs

s

817 11
185 16
12 12
16 17
40 0

d

0
0
0
0
0

SALES

60
67
19
27

9 11
9 3
4 9
17 8

115 1
1,361 2
145 16
327 7
825

5

3
8
0
0

2172 Hens and pullets
646 Chickens
78 Cockerels
259,681 Eggs

478 15 11
142 3 3
25 8 6
2,151 9 11

Manurial value of foods consumed.

53 18 8

9

£3,924 12 3

£3,924 12 3
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SUMMARY OF COSTS

3655 Birds

26 Farms

259,649 Eggs

TOTAL

Per bird
per year

£

£

s d

s d

Per bird
per week

Per egg

Pence

Pence

Per cent

Grazing
Concentrates

115 1 3
1361 2 8

0 0 7
0 7 5

0.14
1.65

0.10
1.23

8.7
102.9

TOTAL FOOD. . . .

1476 3 11
145 16 0
327 7 0

0 8 0
0 0 10
0 1 10

1.79
0.18
0.40

1.33
0.13
0.30

111.6
11.0
24.7

1949 6 11
572 4 1
53 18 8

0 10 8

0 3 li
0 0 31

2.37
0.69
0.08

1.76
0.52
0.04

147.3
43.2

1323 4 2

0

1.6

1.2

100.0

Sundries
Labour
GROSS COST

Less Appreciation
Less Manure
NET COST

7 3

4.1

GROSS OUTPUT PER LAYING BIRD
Per laying
bird

Total

Per cent

£

s

d

£

s

d

%

Eggs
Poultry
Manure

2151
572
53

9
4
18

11
1
8

0
0
0

11
3
0

9

TOTAL

2777
1949

12
6

8
11

0
0

15
10

Si
2
8

75.5
20.5
4.0

828

5

9

0

4

6

Less cost of upkeep
NET SURPLUS

H

100.0

From these it will be seen that:—
(a) The birds have each year left on the average quite a reasonable return,
reaching its maximum in the year 1920-21, when that surplus amounted to no less
than 14/2d per bird, and falling to its minimum in 1922-23 when it reached only
(b) The output from the birds has been mainly in the form of eggs, suggesting
that possibly too little attention is being given to table poultry.
(c) The possibilities of poultry keeping under really good management have
not yet been fully explored; for in the year 1922-23 when the average man, from
birds laying only 69 eggs per head, realised a surplus of 3/- per bird, it was still
possible for one man, with an average egg production not of 69 but 150, to obtain
a surplus of 19/8d per bird.
(d) Right through, the birds on the farm have received a ration well below
their theoretical requirements of 4 ounces per head per day, and too large a proportion of that food has consisted of cereals.
(e) The price realised by the sale of eggs has each year been quite good, averaging no less than 4/- per dozen in 1920-21 and never falling lower than 1/1 Od per
dozen. A study of the accounts, however, shows that the importance of winter
production is only beginning to be realized.
(/) The price of the concentrates fed to the birds, which averaged nearly
22/- per hundredweight in 1920-21, fell sharply during the following year to approximately ll/6d; a fall of 46 per cent in the food bill accompanied by a fall of only
25 per cent in the selling price of eggs produced.
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(g) Right through, the egg production of the birds on the average farm has
been consistently low, and although examples are being found here and there of
progressive farmers who are giving to their birds the attention they must have if the
most is to be made of them, the records unfortunatly go to show, that in the matter
of egg production on the normal farm, little real progress has even yet been made.
The recently published figures of Mr. Edward Brown, in which he estimates
that for the year 1924-25 the monetary value in England and Wales of the production of:
Eggs and poultry amounted to
£23,779,000
Wheat amounted to
16,083,000
Oats amounted to
13,470,000
Barley amounted to
11,123,000
are undoubtedly striking.
If Mr. Brown's estimates are correct, the monetary value of the eggs and poultry
produced in this country was:
48 per cent greater than the value of the Wheat crop
77 per cent greater than the value of the Oats crop
113 per cent greater than the value of the Barley crop
The official figures of the Ministry of Agriculture and our own records fortunately give us an opportunity of checking them.
The official records taken from the Agriculture Statistics of 1924 show that in
that year there were in England and Wales:
30,754,515 Fowls
2,516,263 Ducks
534,868 Geese
638,074 Turkeys
or a total of 34,443,720 head of poultry.
Mr. Brown's estimate of the monetary value of the output of eggs and poultry
from these is £23,779,000, according to an output of approximately 14/- per bird.
As our records show that the actual output per bird in Yorkshire was in that year
15/2d per laying bird, the inference undoubtedly is that he was understating rather
than overstating his case.
The advantage to the general farmer of a properly organized flock of poultry
were again recently pointed out by Mr. John H. Dowden to a Sussex audience,
when he said that "a flock of 350 birds, well bred and well managed, will show a
profit equal to that obtained from 10 cows, and needless to say there is a vast
difference in the amount of land and capital required for these two classes of stock."
Again, fortunately our records enable us to check, and to a large extent confirm,
the statements of Mr. Dowden, for the records for the year 1922-23 show that in
that year:
Cows left an average profit of
6.6%
Grass-fed cattle an average profit of
8.5%
Pigs an average profit of
:
10.0%
Sheep an average profit of
....11.2%
Poultry an average profit of
20.0%
on the capital invested.
Again the records show that in 1924-25, the average yearly cost of upkeep
per cow amounted to £35-0-5. The average milk yield was 582 gallons, so that
the average cost of milk production was l/2J^d per gallon. The average selling
price of milk right through the whole year worked out at l/5J^d per gallon, leaving
an average profit of 2 ^ d per gallon, or 2/9d per cow per week, or £7-4-6 per cow
per year.
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Since each laying bird, according to our records, left in that year an average
profit of 4/6d per head, it follows that a flock of 325 ordinary laying birds kept
under normal farm conditions and giving on the average only 71 eggs per head
per year, showed in that year a profit equivalent to that left by 10 cows in a district
where the selling price of milk was certainly not below the average.

MEASURING THE RESULTS AND EFFECTIVENESS OF POULTRY FIELD WORK
(a)

H. L.

BY DEMONSTRATION FARMS

Extension Poultry Husbandman, U.S. Department of Agriculture
COLUMBIA, MO., U.S.A.
HE National Agricultural Educational Program as developed in the United
States is divided into three branches: 1. Teaching; 2. Research; 3. Extension. Poultry field work comes under the heading of Extension.
To analyze the program from a poultry, and not an administrative standpoint,
we have one Federal Extension Poultry Husbandman who co-ordinates the activities
of eighty State Poultry Husbandmen. Each state poultry specialist, as he is more
commonly called, organizes and presents his project either direct to the farmers
or through the county extension organization. In 1925, there were employed 2,295
county extension agents, 1,018 home demonstration agents, and 125 boys' and girls'
club agents. The county extension program necessarily deals with a large number
of agricultural subjects, yet we find 74 per cent of the county workers reporting
poultry activities. This is a larger percentage than reported for any other subject.
In addition to these paid workers there are enlisted a large number of volunteer
local leaders and demonstration flock operators.
The subject allotted to me—l'Measuring the Results and Effectiveness of
Poultry Field Work"—deals with demonstration farms. First let us define this
term ''demonstration". A demonstration is an example designed to show the
practical application of an established fact; the results serve as object lessons,
and when conducted by progressive farmers give local proof that the practices
advocated are practical and profitable.
Dr. Seaman A. Knapp, one of the pioneers of our extension service, contended
that demonstrations should do more than teach, they should stir people to action.
Effort is at first centered on the individual co-operator himself until he is thoroughly
convinced of the value of the new practice, then neighboring farmers are brought
in to see the results, thus developing a spread of influence.
The poultry demonstration farm is used in practically all of the states. As
early as 1911, the Ohio Experiment Station issued a circular on farm poultry quoting
data collected from demonstration flocks. The University of Missouri has demonstration flock records covering a period of ten years. Many other states have been
carrying on similar work over a period of years.
Results from demonstration farms can be listed in two classes; statistical
and symptomatic. With the statistical results we can compare the improved
efficiency of the farm hen. For example, the Missouri demonstration farm records
show an increase in egg production from 100 eggs per hen in 1917 to 134 eggs in 1925.
A numerical increase also has a significance. The certified breeding demonstrations, which consist of specially selected breeding pens headed by pedigreed male
birds from 200-egg hens, show a growth from 151 flocks with 6,490 birds in 1920
to 290 flocks with 28,957 birds in 1926.
Results from demonstration flocks can also be measured by testimonials from
the co-operators. In a questionnaire sent out in 1923, results were received from
sixty-five communities located in thirty-nine counties. These results showed that
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their neighbors had adopted the following improved practices: 429 farmers had
culled their flocks; 217 houses were remodelled; 272 new laying houses constructed;
181 brooder houses built, and 190 coal stove brooders were installed.
An outstanding example of the influence of a demonstration farm is found in
Ray County, Missouri. The State Experiment Station recommends a square
poultry house with the ridge pole running north and south. This is a minor detail
in the construction having no effect on the lighting or ventilation. The first house
was built with the ridge pole running east and west, and over forty poultry houses
were subsequently constructed with the ridge pole running east and west. They
built their houses just like the demonstration farm.
Symptomatic results are just as real even though they are intangible. Demonstration farms adopted the use of sodium fluoride to rid the chickens of lice, and
the drugstores in their respective communities reported increased sales of this
powder. The feed dealer feels a response to the campaign for balanced feed, even
though his particular brand is never mentioned. The accredited hatchery system
that has as its foundation the elimination of the low producing hen, would never
have been possible without the extensive field work on calling. Such pointers
as these show the indirect effect of demonstration farms and can be properly called
' 'symptomatic" results.
(b)

BY SURVEYS

W. H. ALLEN
NEW BRUNSWICK, N.J.,

U.S.A.
Poultry extension work in New Jersey is based on the theory that the average
farmer will go to the most successful poultry keeper in the community to obtain
the information which he desires. Therefore, the best way to have good practices
adopted is to keep the successful poultryman in each community informed of the
best methods of poultry keeping, and practising them on his own farm.
This is being done in New Jersey, mainly through the project known as Economic Management Clubs. These clubs, of which there is only one in a county,
are made up of the most successful poultrymen. The club usually is limited to
fifteen to twenty members, one from each community in the county.
The members of the club are required to keep records on production, feed
costs, and eggs sales, also to know the production per bird each month, both pullets
and hens, mortality and culling, feed consumption and cost per bird, cost per
dozen of eggs, and the return above cost per bird. Keeping these records and
attending the regular monthly meetings sells the poultryman good practices, which
he in turn, sells to his neighbors.
The above is the theory. The question which naturally must be answered is:
"Does it work out in practice ?"
This type of project, which has been the major one followed in New Jersey
for the past five years, should now be able to show results. Two years ago a survey
was made in three counties in the state to see whether poultry extension practices
were really reaching the farmer. A farm-to-farm canvass was made, as well as
interviewing the men who were co-operating with the specialist. It was found that
of the leaders who were in the management club, each one was reaching an average
of fourteen farmers in his community. Ninety-six per cent of all the farms in the
area were surveyed, and 621 farms visited. Of these 621 farms, many of which
did not keep poultry, it was found that 135 had adopted improved poultry practices,
principally in management, feeding, culling and housing.
If the 1925 census can be used as a check on whether this survey tells the story
that good practices have been adopted generally throughout the counties, it will
answer favorably. The 1925 census shows that in the three counties surveyed
there was an increase of over ten eggs per bird above the census of 1920.
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THROUGH POULTRY ASSOCIATIONS

Purdue University
U.S.A.
One of the major functions of the University Poultry Department, and particularly the extension forces, is to develop and maintain unity and amity among the
various interests which make up poultry industry of the state. Many times, the
lack of this feeling of unity is caused by a lack of contact and understanding of the
particular problems of each phase of the industry. This lack of understanding
can best be overcome through personal contact, one with another, and through a
frank statement to all, of the particular problems of the groups and individuals.
RILEY,

B. Sc.

AGR.,

LAFAYETTE, INDIANA,

We have today the farm poultry keeper, the commercial poultryman, the production breeder, the fancier, large hatcherymen, community hatcherymen, the
poultry press, poultry equipment manufacturers, feed manufacturers, and poultry
and egg dealers. All are a part of the industry, all are interested in the ultimate
welfare of the industry, but perhaps with differences in point of view on many
subjects.
A properly planned and well organized State Poultry Association includes
among its membership a large representation of each of the groups mentioned above.
To a reasonable extent we have this type of association in our state. We conduct
a state poultry tour each year, visiting as many different interests as possible. This
tour usually lasts for three days and is attended by some 600 to 700 people. Each
fall an annual meeting is held at the University, where the problems of each of the
groups are discussed by men most capable of discussing each particular phase, and
we believe that this, coupled with annual publications of the association, has done
more to maintain a friendly understanding and constructive attitude among the
poultry industry of the state than any other factor. The most outstanding result of
the contact and education work has been the development of more broad-minded,
thinking and understanding people interested in poultry development.
Our state association expresses when needed, and to the proper authorities, the
needs of the industry, the direction of the needs of extension work and is a recognized
source of information on the status and trend of the industry.
It has accomplished close co-operation within the industry, it has advised in
legislative matters, has upheld and impressed the importance of the industry upon
university, State Board of Agriculture and governing authorities, and has been of
real assistance in preparing the field for educational extension activities.

POULTRY PROMOTION WORK AS CONDUCTED
IN CANADA
A. C. MCCULLOCH, District Poultry Promoter for Manitoba,
Dominion Live Stock Branch
WINNIPEG, MAN., CANADA

C

OME down to Prince Edward Island and help us." This ancient Macedonian
cry, transposed to our little province by the sea, was the first utterance in
the birth of a new service—a service which in fifteen short years has in large
measure transformed an industry from a state of servitude into one of national
dignity and importance.
Prince Edward Island farmers all raised poultry. When a farmer became a
contributor to the national trade in poultry and eggs, he became a victim of his
isolation and his unorganized state. Attempts at stock improvement were often

478

WORLD'S

POULTRY

CONGRESS

frustrated by unscrupulous breeders. Distance from large consuming centres
removed competition in the purchase of his product. Eggs were bartered for goods
at local stores or with hucksters. The quality of the eggs was not a factor in the
transaction. Cash transactions were few and given only on penalty of one or two
cents per dozen discount.
In 1912 Mr. W. A. Brown, Chief of the Poultry Division, Live Stock Branch,
visited Prince Edward Island, carefully studied the situation, and upon his recommendation a poultry Promoter was appointed in September of the same year.
As the direct and initial effort of her Poultry Promoter, Prince Edward Island
became the birth place of co-operation in the large scale marketing of poultry and
eggs in Canada. Conditions were ideal for co-operative activity. Relative isolation became a blessing in disguise. Collection and disposal in large quantities
(permitting of wider markets, reduction in handling charges, greater dispatch and
regularity in shipping) contributed to improved quality of the product and greatly
enhanced returns—twin secrets of the success of co-operation.
Local egg circles became the medium of operation and the point of contact
with the people. Early in 1923 the first egg circle was formed on the Island. Only
four or five were organized that year, but with exceedingly gratifying results. In
all, 1,786 cases were handled, yielding a net profit to members of 3.12 cents per dozen
over store price, or a total of $1,673.36. Previous to organization, farmers recehed
eight to twelve cents per dozen for summer eggs, and for winter eggs twenty-six
cents was said to be the highest price on record. During the first winter co-operative
marketing was in effect, the price rose one hundred per cent. Egg circles flourished
and increased. In four years the districts served increased their production by
seventy-five per cent. New markets were opened up. Markets which previously
shunned Island eggs, were in keen competition for them.
Inter circle competition was avoided by federation into the Prince Edward
Island Egg and Poultry marketing Association. Membership has increased from
thirteen in the first circle to over four thousand, and the total eggs handled to over
one million dozens annually. Of more importance still, Prince Edward Island
eggs have so improved in quality that in recent years co-operative shipments have
graded approximately eight-five per cent Extras, according to Canadian Standard
grades. Such, briefly, is the story of one Poultry Promoter service.
The Poultry Promoter in Quebec province organized the first co-operative shipment of live fowl within the province. He too used the local egg circle as his point
of contact with the people. To persuade two hundred and forty farmers to part
with ten or fifteen old hens each to fill this car was his real job, but he finally did it,
and the farmers, instead of letting these pioneers die of old age, or selling them at
ten or twelve cents per pound in the nearest town, netted 17.5 cents per pound for
them.
The Poultry Promoter's next activity was co-operative shipment of dressed
poultry from Charlevoix County. Dressed turkeys were bringing in 18 to 20 cents
per pound. The first co-operative shipment, in 1923, netted 24 to 26 cents, which
was increased by 1926 to 43 to 47 cents. Shipments increased from 14,000 to
60,000 pounds in the same time. Previously, ninety per cent of the poultry was
sold half plucked, drawn or with full crops. Buyers now pay tribute to the
Poultry Promoter in referring to Charlevoix County turkeys as a model for
aspiring shippers.
Poultry Promoter activities in Manitoba have been developed on two main
lines, viz.: flock improvement and co-operative marketing.
A careful survey of farm flocks revealed a remarkable scarcity of even pure
breeding. Only two flocks were found showing any considerable evidence of having
been bred from recognized bred-to-lay strains. Surely the reasonable course was
obvious. The Poultry Promoter imported several thousand eggs from what he
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knew to be genuine high producing strains in other provinces and sold them to
selected farmer poultry raisers. These, supplemented by later importations of
breeding cockerels, provided the foundation of the Manitoba Approved Flocks,
which have become the most potent factor in the improvement of the poultry flocks
of Manitoba. The Poultry Promoter's control and supervision of the breeding
of these flocks is absolute. These flocks have distinguished themselves in the laying
contests, provided many of the best entrants in R.O.P. in the province, and contributed to the industry 60,000 to 100,000 or more hatching eggs and 1,000 to,
1,500 of the choicest breeding cockerels, annually.
Local and temporary vagaries of climate and other factors, gave turkey raising
a tremendous impetus, particularly in the south west. The nearest market of
consequence was two hundred miles distant. The growers were entirely unorganized. The prevailing marketing system could not, or a t least did not, successfully
cope with the situation. The farmers in many cases received practically nothing
for their turkeys, crates of which, for weeks preceding the Christmas market,
crowded local express offices awaiting shipment to Winnipeg.
Something had to be done to avert a catastrophe. What would you have done ?
The Poultry Promoter organized a definite area for co-operative marketing
in car lots to outside markets, gave killing, plucking and trussing demonstrations
at each point, and organized the Manitoba Co-operative Poultry Marketing Association to handle the sale of the product. The story of the success of this Association is writ large in the history of poultry development in Manitoba.
The following table shows the annual shipments of dressed poultry by this
Association:—
Year

Total shipping
points

Cars loaded

Pounds shipped

1922
1923
1924
1925
1926

9
24
32
54
78

5
30
19
40
55

116,351
586,355
333,240
653,742
946,307

In 1924 the Association opened an egg receiving station in the southwest, and
has rapidly increased activity in this line, as the following indicates:—
Year
1924
1925
1926

Stations operated

Cars eggs
shipped

Cars eggs
shipped

11
48
103

4,312
19,008
41,432

In all shipments, both poultry and eggs, each grade is pooled and payments
are made absolutely on a pooled basis.
Membership has increased from 719 shareholders in 1922, to well over 8,000
at this time. There is practically not a dissatisfied shareholder in the whole province, and this Association is easily the most important factor in the province
from a markets standpoint. The Poultry Promoter has entire charge of all demonstration work preceding shipments and all grading of poultry shipped. Shippers
see their poultry graded, weighed and packed, and it goes right through to the
retailer in the original package.
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Egg production practically doubled in two years in the district served by the
first egg station opened; eleven cars were shipped in 1924 and twenty-one cars in
1926, with almost exactly the same number of farmers and merchants contributing
in each case.
Time and space have permitted only the barest outlines of a few major projects of the Poultry Promoter. My hope has been to indicate the very essential
services rendered by him, and the success with which he has ferreted out and promptly removed many serious blights on the development of the industry.
The Poultry Promoter is the medium through which Dominion Live Stock
Branch policies may be interpreted to the people and is the instrument through
which they are given effect. Record of Performance work is a case in point. The
success of any such policy depends upon public appreciation of its utility. The
Poultry Promoter locates or develops desirable R.O.P. entrants. He is the intermediary between them and the buying public. Briefly, he sells the policy. In
one or two cases he actually officiates as Secretary of the R.O.P. Association, which
enables him to effectively direct its energies.
Furthermore, the Poultry Promoter is in intimate contact with every phase of
the poultry situation. By virtue of this contact he is familiar with the difficulties
of the producer, breeder, produce dealer, co-operative association, or hatchery
man, as vital factors in the industry. No one is better qualified to speak with
authority gained from actual experience in the work and association with those
engaged in it. He views the situation from close range, not from aloof, hence his
position as the logical interpreter of the needs of the industry, and the value of his
opinion and advice in the designing of policies which will enhance its economic
soundness.

YOUNG FARMERS' CLUBS
JOHN

A. CASEBY, Ministry of Agriculture
ENGLAND

T

HE scheme of Young Farmers' Clubs was originated in England by the Daily
Mail newspaper about 1919 or 1920. A few years later the Ministry of
Agriculture undertook the organization of these clubs, and two years ago
an organizer was appointed.
In the north of England large numbers of these clubs exist in about a dozen
counties and there are several in Sussex. It is impossible to state the exact number
as they are practically being formed daily.
The principal objective of this movement is to get the boys and girls in rural
districts interested in farm work, in farm life, and particularly in animals. There
are other branches, such as gardening and bee-keeping, which are equally as important, but this outline will only deal with the question of poultry clubs.
Speaking personally, I have been more interested in developing poultry clubs
and linking them up with other clubs. The mixed clubs are probably the most
successful, and we have quite a number of them. The reason why they are a greater
success is that they create greater interest. Some boys and girls may keep rabbits,
some may keep poultry and others calves or goats. Another thing which makes
the mixed clubs particularly interesting is the fact that in central districts it is
impossible, owing to lack of space or the objections of neighbours, to keep a lot of
poultry. In such cases it is possible to get the children started on something else.
Probably they may keep rabbits, or something of that nature for which they will
have plenty of room.
The method of starting these clubs is quite simple, and we have managed to
organize quite a number of them without funds. One of the difficult things in
England is to get funds. It is impossible to get them from the state because an
enormous amount of money would be needed. In order to overcome this difficulty
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an interest is created in the minds of people who are able to provide funds and proper
prizes, and the work has been promoted in that way. For instance, ten hens and a
cockerel have been provided as a poultry prize. These are taken by the schoolmaster. He organizes a scheme and gets the poultry for the boys and girls. They
build a house, secure a piece of land on which to build it and then procure their
eggs. In due course they all get settings, and later in the season prizes are awarded
for the successful way they have managed to raise their chicks.
Care is taken that there shall be no charity in connection with this work. It
would not be fair, for instance, to give a boy two pullets and a cockerel, or whatever
it may be, because that would be charity. By the way in which it is managed there
is no charity; it is simply a case of having to pay back in due course. In the case
of poultry it is paid back within two months or in some cases less than that.
Time will not permit of much being said on the question of prizes. However,
there is one particular phase which should be dealt with briefly, and that is the question of competitions. Competitions do not mean simply competitions at the shows;
we have competitions in all sorts of things. For instance, we encourage the writing
of essays and the drawing of diagrams. We get the boys and girls to draw diagrams
of houses and even to make cardboard houses. We encourage the writing of essays
on visits to agricultural schools, and so on. Prizes are given for these essays, the
prizes we like to give being books on the subjects in question, poultry keeping,
rabbit raising etc.
After the boys and girls have had some experience in these subjects and have
a fair working knowledge of them; when they know about the incubation and breeding of chickens and the standards of the different breeds, it is a good plan to take them
to a show and let them do the judging. This is very interesting to them. In
fact, it is so interesting that when we have these competitions the boys and girls
begin at 9 a.m. and keep going over the cattle, pigs, sheep, poultry or whatever it
may be until 6 p.m.
In certain cases there is a tremendous amount of enthusiasm, and that is what
we are looking for. There are agricultural colleges in England, as in the United
States and Canada, and our Young Farmers' Clubs can- be of assistance to them.
Some parents wonder what to do with their children; they wonder whether to make
the boy a parson, a lawyer or a doctor; they reject the vocation of a farmer because
it looks like hard work, and they decide to send him to an agricultural college.
There is an enormous number of boys and girls who are not suitable for agricultural
work, and that is where this club movement comes in. The club leaders, the ladies
and gentlemen looking after these boys, are able to tell the organizers who are the
best boys by the results of the competitions previously mentioned, and these are the
boys we are particularly interested in sending to agricultural colleges. We are thus
able to pick out the boys with the enthusiasm for their work.
DISCUSSION

J. R. REDITT and P. P. IVES took part in the discussion on this paper,
the principal points brought out being:—
That in the boys and girls poultry clubs in some sections of the United States
there are definite requirements as to what the members must have in the way of
equipment, number of hens and number of eggs set, in order that the project may
be put on a proper paying basis. In other sections there are no such requirements,
the object being to give the boys and girls, even though they are not on farms, an
opportunity of seeing and trying out the various branches of agriculture.
That the highest individual scorer in the Connecticut club team which won the
National Championship Cup at the Madison Square Garden Show last year was an
Italian boy sixteen years of age who started with one hen and a setting of eggs
seven years ago. He now has eighteen hundred Rhode Island Reds worth at least
twenty-five hundred dollars, which he has earned by his own efforts.
MESSRS.
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POULTRY COURSES BY RADIO •
W M . F. KIRKPATRICK, Connecticut Agricultural College
STORRS, CONNECTICUT,

S

U.S.A.

OME thirty state colleges and universities in the United States have broadcast
agricultural programmes. More than a score of these institutions use the radio
regularly. Fifteen colleges own and operate their own stations and eleven
others maintain contact with outside stations. Nine colleges have organized
broadcast educational courses with class enrollment. These facts seem to suggest
that the colleges are convinced of the usefulness of radio as a means of reaching and
serving an ever increasing constituency. In the development of organized courses
the Kansas Agricultural College at Manhattan seems to have pioneered. Its radio
course catalogue for the winter of 1926 announced ten home study courses with a
total of twenty-seven college credits. A matriculation fee was charged and radio
students were advised that satisfactory completion of courses would require about
the same time as those taken in college residence. Institutions that have not offered
such well organized courses have at least partly paralleled this work by periodic or
intermittent lectures.
In the discussion that follows the author does not undertake to outline courses or
prescribe a radio curriculum, but tries instead to consider certain factors that might
well be borne in mind in the preparation of a poultry talk, or any talk for that
matter, that is to be put on the air. In the first place, some possibly have not
visualized the vast, mixed, and heterogeneous audience a lecturer faces when he
speaks from a big broadcasting station. The small college station with which the
writer is most familiar operates with a power of only 500 watts and on a wave length
where competition is keenest. Hence interference is at its worst, and yet we have
been heard in California, 3,000 miles away. Sometime ago the National Farm Radio
Council organized a radio farmers' mass meeting. The programme was put on by a
Chicago station. Actual returns from these meetings indicated an audience of more
than 250,000 from twelve states. An officer of the General Electric Company
sponsored a superstitious talk on Hallowe'en. His speech was sent out on a short
wave length as well as the regular transmission. As a result his voice was heard
over an area equal to nearly one-third the earth's surface. Letters came from as far
away as Cape Town, South Africa, a distance of over 8,000 miles.
In view of such possibilities, which may indeed become commonplace before the
next Congress convenes, let us proceed at once to consideration of certain factors
that ought to engage the attention of all who contemplate such service. These
factors include among others the length of the talk, its character, the best time to
broadcast it, measuring the effect, and perhaps most important of all, its preparation.
Alluding again to the Hallowe'en talk, I have it on the authority of the speaker
himself,Mr.Sidney W. Ashe, that at times fully 200 hours are devoted to the preparation of a talk that can be transmitted in about twelve minutes. The goal is a talk
that is entertaining; that teems with life; that contains human interest experience;
that awakens the listener's sympathies and rolls along easily and smoothly. My
own experience in broadcasting has been limited almost exclusively to poultry talks,
topics with which the writer is presumably fairly conversant. The speaker reluctantly admits that he has never been quite so thorough-going, and yet it is found that
when one includes the time to revise and revamp the first draft and rehearse the
finished talk, about the minimum requirement in the matter of preparation is one
hour for each minute the talk endures.
Inquiries made of colleges, managers of broadcasting stations, publishers of
farm journals and others, definitely indicate a tendency of radio audiences, either
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rural or urban, to tune out talks that run for more than fifteen minutes, unless they
be particularly outstanding. I want to make it clear, if I can, that fifteen minutes
should be considered the outside limit, and that talks that can be transmitted in ten
or twelve minutes are in all probability more effective. The Governor General of
Canada or the President of the United States can, by virtue of position and prestige,
hold an audience for half an hour or longer, but there is no evidence to show that the
rank and file can hope to attain this accomplishment. In my opinion radio poultry
lectures, however well written and well delivered, are effective in about an inverse
ratio to their length. One ought constantly to remember that there is a lot of
material on the air. Much of it is probably better than the talk being given, or at
any rate more entertaining; thus it behooves one to sustain interest from the very
beginning to the end of his lecture. Let there be but a momentary lapse and you
have lost your listener. Only a slight motion of the dial and you are promptly
despatched and as promptly forgotten.
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Courtesy of the National Farm Radio Council.
Passing now from the time factor and the necessity for preparation, let us consider for a moment the character of the talk itself. Attention to a radio lecture
requires at least some concentration on the part of the listener, and mental effort
savors of work, whereas the average man turns to his radio receiver for recreation.
Thus, as already indicated, the problem becomes one of making the talk interesting
and pleasurable. A frivolous discussion of human tuberculosis would be obviously
stupid and ill-advised, but fortunately most poultry themes can be treated more
lightly. One can indulge in a little fun, a bit of by-play, and still get the meat of his
message across. Important truths need not be omitted merely because the lecture
is given in lighter vein. Perhaps the least that can be said in this connection is that
technical discussions and the inclusion of statistics are not popular on the air. They
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ought to be largely omitted. Your highly heterogeneous audience responds more
readily to a lecture that is dialogued or dramatized and popularized. Dramatization
is of course more difficult and means more time spent in preparation, but it is apparently worth while as evidenced by its adoption by the better class broadcasting
stations.
Poultry lectures are presumably designed for farm folks. On the basis of this
assumption it is not amiss to determine if we can, when the farmer is listening in.
This situation has been surveyed by the National Farm Radio Council with headquarters in Chicago. Replies were received from forty-five states and one Canadian
province, and included a total of over 34,000 individual expressions of opinion. The
attached chart graphically depicts the proportionate size of a farm radio audience at
different hours during the day. Inasmuch as the survey was national in scope, local
differences, if any, have not been considered. It will be noted at a glance that there
are two peak periods in the day, one at noon and the other from 7.30 to 8.30 P.M.
From this survey one obviously concludes that the largest farm audience is reached
in the early evening and that noon is the second best time of day to broadcast.
The last point I have to discuss is that of measuring the results. This is not
altogether easy nor can it be done with mathematical accuracy. The best illustration with which the writer is familiar concerns itself with an organized radio correspondence course in poultry management conducted by Wm. C. Monahan, of the
Massachusetts Agricultural College at Amherst, and broadcast by Westinghouse
station WBZ at Springfield, Mass. In this case an enrollment fee was charged, for
which radio students received perhaps a slightly modified mimeographed edition of
the talk together with additional data. The percentage of completion in the radio
courses was much higher than in the regular correspondence courses. The radio
served as a sort of semi-personal contact and thus kept interest and enthusiasm from
lagging. Over 1,000 people enrolled in these courses. This fact led the lecturer to
conclude that the effort had been well worth while. Other educators held much the
same opinion, namely that material dealing with the subject of the talk should be
made available for the radio audience, either in the form of printed copies of the talk
or by publication in some suitable journal. In the last analysis, however, the lecturer
can probably never know precisely the number of listeners he has entertained and
instructed.
There is considerable satisfaction in knowing that agricultural programmes
appeal to the farm family. Over 6,000 farmers living in forty-five states replied to a
specific question put by the National Farm Radio Council. More than ninety-five
per cent of them said they enjoyed educational talks by experts on poultry, dairy,
live stock, and other branches of agriculture. Nearly 8,000 expressions on the
relative importance of ten different types of programmes were analyzed and tabulated
by the council. Orchestras led the list but farm talks were in second place. Even
in the urban centers of the East, many broadcasting stations are finding a place for
the discussion of agricultural topics.
This paper can be epitomized by saying that poultry radio lectures should be
unusually well prepared; they make a larger appeal when dramatized and popularized ; they hold an audience best when limited to only ten or twelve minutes duration;
they reach larger numbers when broadcast either at noon or in the early evening;
they are more effective when references are made available and finally the demand
seems to warrant more trials than have thus far been attempted.
ACKNOWLEDGMENTS: The National Radio Farm Council Chicago; Broadcasting stations WTIC, Hartford, Conn., and WBZ, Springfield, Mass.; E. S. Bayard,
Stockman-Farmer Publishing Company, Pittsburg, Pa.; Sidney W. Ashe, General
Electric Company, Schenectady, New York; Wm. C. Monahan and Robert D.
Hawley, Massachusetts Agricultural College; Loyal F. Payne, Kansas Agricultural
College; and H. D. Munroe, Pensylvania State College.
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RADIO CORRESPONDENCE COURSE IN
POULTRY HUSBANDRY
PROFESSOR

M. C. HERNER, B.S.A., Manitoba Agricultural College
WINNIPEG, CANADA

T

HE introduction of the radio in the farm home has been one of the biggest
events in the history of our western prairie agriculture. Sparsely settled
as our western country is, the radio has given our farmers and their families an
opportunity to link up with the outside world. The rural telephone first, and the
automobile later have each brought much into the farm home in the way of pleasure,
contentment and satisfaction. Both are indispensable to-day even aside from what
pleasure and so on they permit the farmer and his family to enjoy. The telephone
and automobile have been the means of linking up the neighborhood and the
community, but the radio has best supplied the missing link to establish contact
with the outside world.
Radio is recognized to-day as the best medium for disseminating news, information, instruction and entertainment. There is not an organization, institution or
anything else that has any of these to give to the people but what is utilizing the
radio to a large extent to do it.
Educational institutions of all kinds have been quick to take advantage of the
opportunity radio offers to give lectures and courses of instruction. The extent,
however, to which a definite programme of lectures, or a course of instruction, can
be given, depends very largely on the attitude the broadcasting station takes to
conducting work of this kind. A station has to keep in mind more or less the class of
people it serves, and the nature of the material broadcast will depend somewhat on
the taste of these people.
In a province or state that is largely agricultural or where the basic industry is
agriculture, there is not much difficulty or objection to giving quite a large number
of lectures on various subjects relating to the farm and the farm home.
In the province of Manitoba we have been very fortunate in having first of all a
station owned, operated and controlled by our own Government Telephones System
as a public utility. Being largely an agricultural province the station has catered
specially to the demands of the farming population. From its inception this station
has broadcast lectures on agricultural subjects. The staff of the Agricultural College
became responsible for giving these lectures. At first they were given in the evening,
but after a few months the time was changed to the noon hour. This change met
with popular approval. In many farm homes the family sitting around the dinner
table could have their meal and hear the lecture at the same time. The next step
was to introduce a "Question and Answer Forum" when any questions pertaining to
anything in the farm home or on the farm could be answered. From this developed
the idea of giving a series of lectures on different phases of a definite subject on a set
day each week or two days each week. With the close co-operation of the faculty
of the Agricultural College the work has now been carried on for over three years.
It has increased the work of the College very considerably, but it is well worth while
and is the most popular medium to-day for conducting extension work at the College.
The popularity of the lecturer and the popularity of his subject have of course a
good deal to do with the success of the work.
After the idea of giving a series of talks on a set day or days each week had been
worked out, we decided to put on a short course and grant a certificate to all who
took the work and successfully passed the examinations. The subject selected was
"Poultry Husbandry". This was divided into three definite series and eight lectures
for each series. The lectures were given at the noon hour on Monday and Friday of
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each week. The first series was on "Fattening and Preparing Poultry for Market",
the second series on "Poultry Management", and the third on "Incubation, Brooding
and Rearing".
The general plan of conducting this short course was to announce first of all that
such a course would be given providing a certain number would enroll. The fee charged
was one dollar for each series. A student could enroll for only one or all three of
the series. After a certain number had enrolled a definite date for the first lecture
was set. Each student had mailed to him or her a synopsis of the first lecture or two.
Since any one could listen in and get all the benefit of any lectures, it was deemed
advisable to arrange it so that all those who enrolled should receive something that
the others did not have. With the synopsis before him and pencil and paper, and
also reference bulletins that were mailed to him, the student was in a position to get
everything the lecturer gave. Frequent reference to the text and adding a point
here and a point there, would enable the student to follow the lecture right through
and get as much out of it as if he were in the class room with the lecturer. Each
synopsis also had a set of suggested questions included so that the student could
prime himself on these. If any point was not clear, the student could, in the interval
between Mondays and Fridays, write to the lecturer and ask for more information.
This would be given in letter form or over the radio again the next lecture. After the
series of eight lectures was completed the examination paper was sent out to each
student enrolled. If any enrolled after the course had started, they had the synopsis
of previous lectures mailed to them and also the reference bulletins. In writing
the examination each student was provided with blank paper so that all papers
returned would be uniform in size. A student was allowed to use any material he
desired or get any help wanted in writing the examination.
The second and the third series of this course were conducted in the same way.
When the course was concluded the percentage obtained on each subject was stated
in the certificate. This was done in order that such a certificate would not be
misused. Since the course covered only a very small field of poultry operations, it
was thought best that the specific subjects on which the marks were obtained be
stated right on the certificate.
The success of the Radio Correspondence Course was attributed to the fact that
the students got what they wanted, and got it at the time of year when they needed
it most. Giving this work in this way did not result in any objections on the part
of other listeners in. They were also getting something of value, but without
paying for it. In future courses it is likely that any one will be allowed to take the
work, and that instead of charging a registration or enrollment fee at the start, this
be charged when writing the examination. This would leave it wide open for every
one whether enrolled or not, but would be an inducement for anyone especially
interested in these lectures to take full notes, secure the reference material and later
on write on the examination. In this way, any criticism that might be made against
the use of a public utility for giving lectures that would be limited to only a few,
would be avoided.

THE EXTENSION POULTRY PROGRAMME IN
ALABAMA
JOHN E. IVEY, B.S., M.S., Head, Division of Poultry Husbandry, Agricultural College
AUBURN, ALABAMA, U.S.A.
{Read by Title)

I

N order that any campaign, whether military, commercial or educational, be
carried to a successful conclusion, it is necessary that the individual responsible
for the campaign have a clear understanding of the situation involved.
The Extension Poultry Programme in Alabama, as it is now being conducted,
was made June 1923. It involves the following four main divisions: (1) The
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Establishment of an egg laying demonstration at the Agricultural College. (2) The
establishment of poultry demonstration flocks. (3) The conducting of organized
poultry schools. (4) The organization of a Poultry Improvement Association.
THE EGG LAYING DEMONSTRATION

Because of the climatic conditions, the type of soil, the close proximity to
markets and the relative low cost* of feed stuffs, the speaker believed that Alabama
should become one of the leading states in America in the production of market
poultry and eggs. In order to prove these points to our own people beyond any
question of doubt and crystallize sentiment in favour of economic poultry production,
it was decided to establish an egg laying contest at the Agricultural College.
During the first year of the contest 960 birds were entered, representing 48 of
the 67 counties in Alabama and 11 states. The average egg production of the 12
breeds entered in the contest was 153.3 eggs for 51 weeks. During the second
contest, 1,000 birds were entered from 59 of the 67 counties in Alabama, 12 states and
1 foreign country. The average egg production for 51 weeks was 180.3 eggs per hen.
One of the college officials states: "The Alabama National Egg Laying Demonstration has done more in one year to stimulate interest in poultry production and teach
the people of the state the proper method of poultry keeping than could have been
done by the regular extension methods in ten years".
POULTRY DEMONSTRATION FLOCKS

The poultry demonstration flocks are established for the purpose of stimulating
a greater interest in, and teaching poultry raisers the best methods of profitable
poultry raising. All phases of the work, incubation, brooding, breeding, feeding,
sanitation and disease, housing, culling, marketing and management are stressed
during the proper season of the year.
It is intended that the demonstration farms be located in such communities in
the county as will permit the largest number of farm flock owners to observe the
progress of the demonstration flock and attend such meetings as are held from time
to time.
In the near future it is hoped to develop all the demonstration flocks to a point
where they will be eligible for state accreditation and certification.
The demonstration flocks are selected and so designated by either the county
agricultural agent or home demonstration agent of the county in which they are
located, and are under his supervision.
The Extension Specialist representing the Poultry Department of the Alabama
Polytechnic Institute, visits each demonstration flock as frequently as possible
throughout the year. The frequency of these visits depends upon the number of
demonstration flocks established. However, an effort is made to make at least
three visits during the year. The county or home demonstration agent is notified
far in advance of the contemplated visit. This is widely advertised. As a usual
thing a large number of farm people attend. Seasonal poultry subjects are discussed. The demonstration flock is used for illustrating these subjects and for
laboratory material.
The successful poultryman is he who knows whether his flock is profitable or not
at all times. If this is to be accomplished it is necessary to keep a check on costs
and income and eliminate all possible guess work. Each demonstrator is provided
with an Auburn Demonstration Record Book for this purpose. With the close of
each month a report is mailed directly to the county agent or home demonstration
agent who is directly supervising the demonstration. These flock data are calculated by the agent and forwarded to the Poultry Department, Auburn, Alabama.
The poultry department, in turn, publishes the data in a monthly report which is
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sent to all demonstrators and others interested in the work. Each farm is designated
by number rather than name.
POULTRY SCHOOLS

With the advancement of science and the discovery of new facts, the methods of
poultry keeping are ever changing. From our experience it has been impossible to
get these new facts to our agricultural leaders by the usual methods, therefore the
poultry school idea has been adopted. The poultry specialist, in conference with the
district county agricultural agent and home demonstration agent, determines the
place at which the poultry school will be held; every effort being made to hold at
least four two-day poultry schools in each of the four agricultural districts each year.
The task of securing the attendance at these schools is left entirely in the hands
of the district agent and county agent in the county in which the school is held.
A very fine spirit of co-operation with the poultry specialists of the commercial
feed companies and the Poultry Specialist of the Extension Service exists in Alabama.
The co-operation of the poultry specialist of the commercial feed companies is
solicited in the conduct of these poultry schools, with the distinct understanding
that no mention of the particular feed which he represents is made at such meeting.
The programme for the poultry school is usually divided into three parts—morning, afternoon and night sessions-—with prominent banker or business man of
the county presiding at each session. At the morning session lectures on various
phases of poultry keeping are given by the poultry specialist. At the afternoon
session the demonstration flocks are visited and various demonstrations are given.
At the night session several fine reels of motion picture are offered.
By this method of poultry teaching interest has been stimulated and attendance
has been wonderfully good. At one two-day poultry school held recently at
Montgomery over one thousand people attended.
POULTRY IMPROVEMENT ASSOCIATION

The keynote of success in any extension programme depends upon the ability
of the specialist in charge to get individuals and organizations to carry forward the
programme which he has made. Hence the organization of the Alabama Farm
Bureau Poultry Improvement Association.
In the formation of this organization every effort was put forward to solicit the
co-operation of all organized groups interested in the development of better agriculture in Alabama. Thus a conference was arranged by the poultry specialist with
individuals representing the Extension Service, the Experiment Station, the State
Board of Agriculture, and the Alabama Farm Bureau.
The Alabama Farm Bureau Poultry Improvement Association is chartered
under existing laws of the state. It is organized for the purpose of stimulating a
greater interest in poultry work in Alabama; for the carrying forward of a great
educational campaign; for the carrying out of the uniform plan of accreditation and
certification as adopted by the various states; and the participation in the other
activities that the board of directors may, from time to time, deem wise. At the
present time the association is actively engaged in carrying on the accreditation and
certification project. All the existing agricultural agencies in Alabama are participating in this work. The State Department of Agriculture supports the laboratory
necessary for carrying on this activity. The Poultry Improvement Association
itself provides five-twelfths of the salary of the poultry specialists who are engaged in
this work. The Alabama Farm Bureau and Extension Service takes care of seventwelfths of the salary and expenses of the men engaged in this important project.
While this organization is only in its infancy it has great possibilities and no
doubt will be one of the main factors in the advancement of the poultry industry in
Alabama.
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CONCLUSION

In an extension programme it is always hard to find a standard by which results
may be measured or calculated. The value of the poultry industry in Alabama in
1923 was $15,788,000, and in 1926 the Agricultural Statistician placed its value at
$30,696,000. The poultry specialist may be a little egotistical at this point, but he is
compelled to believe that the uniform poultry programme which has been discussed
has had some influence on the increase of this enormous wealth of the State of
Alabama.

MEANS OF DIFFUSION OF POULTRY
KNOWLEDGE IN THE PROVINCE OF QUEBEC
J. D.

BARBEAU,

Chief of the Poultry Division, Department of Agriculture
QUEBEC, CANADA

T

HE Quebec Provincial Poultry Service was definitely organized in 1914.
It had a predecessor in the Quebec Farmers' Experimental Union, which had
organized and directed twenty-two fattening stations and rudimental poultry
breeding stations.
Our Service started with sixteen stations, preliminary poultry organization in
twenty-nine schools of domestic science and a first distribution of eggs (1,000) settings
to school children in the province.
The space for this conference being limited I will restrain myself to the giving
of only an outline of the principal means presently used in our province for the diffusion of poultry knowledge.
POULTRY

INSTRUCTORS

Ten poultry instructors, each one having his own district, teach modern poultry
keeping to our population. Following is a resume of their main activities for the
last ten years.
PRACTICAL DEMONSTRATIONS

Lessons
Lessons
Lessons
Lessons
Lessons

on
on
on
on
on

killing and packing poultry for the market
caponizing
incubation
culling
candling and packing of eggs

1,722
559
1,971
4,322
724

POULTRY YARDS VISITED

For incubation and rearing
To cull
flocks
To supervise fattening of poultry
For diseases
For inspection and general purposes
For the construction of poultry houses

5,031
7,544
683
1,995
11,991
1,490

OTHER WORK

Visits to co-operative societies, poultry associations, etc
Lectures
Demonstrations and lectures at shows
Special inspection of official poultry stations
Attendance at conventions and different meetings
Number of days worked

663
1,758
515
640
1,145
18,940
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POULTRY STATIONS

One hundred and sixty-eight poultry stations, of which fifty-four are now in
operation, have been organized since the Service was founded.
These stations are established in centres where modern poultry keeping is not
yet known and they are placed on farms where average conditions prevail. The
construction of a modern laying-house for one hundred hens and a colony-brooder
house for four hundred chicks is required. In the autumn, the superintendent
should have one hundred pure-bred pullets to winter. An incubator and a brooder
of suitable size should form part of the equipment. Needless to say that these
stations, which are subsidized for two consecutive years if they give satisfaction, are
closely supervised by our poultry instructors.
In addition, twenty-three co-operative hatching stations have been established.
Eleven are still in operation under the direct supervision of the Service. Their
capacity varies from three thousand to eighteen thousand eggs. These incubation
stations accept eggs from the farmers, who three weeks later receive the chicks
hatched. The maximum price charged for incubation is three cents per egg. The
Quebec station, however, sells only day-old chicks from choice eggs, and its field of
action extends all over the province, by means of the birds which it distributes to
create pure-bred flocks which later become themselves sources of supply in their
surroundings.
POULTRY SHOWS

Nineteen poultry associations have held one hundred and twelve poultry shows
up to June 30th, 1927.
Approximate number of exhibitors
4,700
Approximate number of birds and exhibits
64,000
The Department of Agriculture has contributed to these shows for the amount
of $37,726.56 or over $300.00 per show.
Two turkey shows have also been organized in Charlevoix County.
A special encouragement is given to the general utility breeds most common in
the province: Barred Plymouth Rock, Rhode Island Red, White Wyandotte,
White Leghorn, and Chantecler, for which the prizes are considerably higher than
for the other breeds.
27,673 rural school children have received 333,108 hatching eggs, and the farms'
women's clubs have benefited by 114,132 eggs, a total distribution of 447,340 eggs.
POPULAR POULTRY COURSES

Since 1921, these courses, which last at least four days, have been held yearly
at Ottawa, Macdonald College (two years), Ste. Anne-de-la-Pocatiere, Princeville
and Oka. A specific subject is dealt with at each course. The following have been
studied:— Poultry judging, Culling, Breeding Principles, Incubation and Rearing,
Housing and Feeding the Layers, Preparation and Marketing of Poultry Products.
FARMER FLOCK CONTESTS

These contests were organized in 1919 in the following districts: Two Mountains,
Arthabaska-Megantic, Yamaska, St-Hyacinthe. There were 157 contestants.
SMALL SHOWS

In co-operation with the agricultural representatives we have also organized
small poultry shows or ''poultry field days" in centres where pure breeds are as yet
little known.
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CULLING

Since 1922, special attention has been given to the culling of poultry on the
farms. From 1922 to March 1st, 1927, 5,157 flocks comprising 403,895 birds were
culled from which 105,319 birds were eliminated.
CONSTRUCTION OF MODEL POULTRY HOUSES

With the co-operation of the Experimental Union, we have built 325
demonstration poultry houses in parishes where such buildings were still unknown.
A small grant was given by the Experimental Union.
IMPROVING TURKEY BREEDING

Four hundred and fifty-three breeding turkeys have been distributed among
434 breeders in eight counties in order to improve the breeds.
A turkey fair, the first of its kind in the province was organized at Baie-St-Paul
(Charlevoix) in December, 1923. 150,000 pounds of turkey and dressed poultry
were sold at satisfactory prices. In December 1924-25, 26 other fairs were successfully organized at Baie-St-Paul. In 1924 particularly, in addition to turkeys, geese,
ducks, and dressed poultry sold to Montreal firms, the Turkey Producers' Association
of Charlevoix County consigned 23,546 pounds of turkey to the Quebec Federated
Co-operative, of which 91% was graded No. 1. This shows well the improvement
resulting from the introduction of new blood.
BONE CUTTERS

To make use of old horses which are generally killed in the fall our Service
procured at two-thirds of the wholesale price power operated bone cutters of large
enough capacity to transform into poultry food the bones and waste meat of a whole
district.
POULTRY

LITERATURE

Besides numerous articles on poultry keeping furnished to agricultural papers,
20 bulletins and 8 circulars have been published by the Poultry Service for free
distribution. Plans of poultry houses for 50, 100 and 200 hens, as well as of
brooder houses have also been distributed in large quantities.
AGRICULTURAL COLLEGES

Our three agricultural colleges are centres of poultry instruction.
The Oka Agricultural Institute, where the movement which has revolutionized
the poultry keeping in the province started, and where our Chantecler fowl was
originated, has strongly developed its poultry department.
Macdonald College also possesses a very well organized poultry division.
These means of diffusion and factors of poultry development which we have
used, have not been without results, and following are the reforms and improvements
realized in Quebec during the past fifteen years.
1. Experimentation, introduction and vulgarisation in all counties of the
province of the so-called "cold" poultry houses.
2. Improvement of flocks and increase of egg production through the introduction of new blood.
3. Better methods of feeding with the growing of special crops for poultry and
the use of bone-cutters.
4. Transformation of poultry shows by special encouragement to the general
utility birds and breeds.
5. Fall and winter egg production resulting from rational breeding.
6. Development and popularization of artificial incubation and brooding.
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7. Improvement of fattening methods and preparation of birds for the market.
8. Co-operative marketing of eggs and poultry; payment according to quality.
9. Regeneration of turkey breeding by the introduction of new pure-bred
blood.
10. Remarkable increase in the number of poultry. In twelve years (1914 to
1926) the number of birds rose from 5,153,039 to 7,354,000, an increase of 42%
(federal statistics).
Taking into consideration that modern poultry keeping was practically unknown in Quebec in 1910, its development has been remarkable, and in the simultaneous or successive introduction of the various reforms mentioned, we believe we
have proceeded both logically and methodically.
In Montreal, the province of Quebec possesses the largest and most remunerative
market in Canada for poultry products. In fact all the Canadian provinces find it
to their advantage to sell eggs and poultry on this market.
In view of the great volume and excellence of this market and of other special
conditions favourable to the development of poultry keeping in the province of
Quebec the Department of Agriculture intends to continue without relaxation the
work begun in order, if possible, to*extend modern poultry keeping to all our farms.

THE VALUE OF POULTRY AND EGG SHOWS
R. B. THOMPSON, Professor of Poultry Husbandry and Head of the Poultry Department,
Oklahoma Agricultural and Mechanical College
STILLWATER, OKLA., U.S.A.

{Read by Title)
INCE 1917, the State of Oklahoma has enjoyed the operation of a state law
which provides funds for state, county and school district poultry and egg
shows. This law is known in Oklahoma and elsewhere as the Jackson Poultry
Law. The general provisions are: that $5,000.00 shall be appropriated annually
to be used in holding an annual State Poultry Show; that the state poultry show shall
not be held in any one county any two years in succession; that 60 per cent of the
appropriated money shall be used in connection with the Junior Department; that
$250.00 shall be appropriated by each county, annually, for a County Poultry Show
(The appropriation of this $250.00 for the County Poultry Show is contingent upon
there being at least ten active members in the County Poultry Federation); that a
maximum of $10.00 shall be appropriated by each school district for the holding of a
poultry show in each school district in the state. Provision is made for a State
Poultry Board which shall have general supervision and provide rules and report
forms for the conducting of the shows authorized under this law.

S

At this writing, ten years after the enactment of the Jackson Poultry Law,
several of the counties of the state and many of the school districts of the state have
not taken advantage of the law to the extent of organizing and holding the shows
authorized by it. In the matter of school district poultry shows, of the 77 counties
in the state, 26 have reported no school house poultry shows in 1926, and 28 have
reported school house poultry shows for the same year. Of the 28 counties reporting
school house poultry shows for 1926, the number of school districts holding poultry
shows ranges from one to 84 per county. The report of the counties in some
instances is incomplete, therefore, a general summary is hardly possible although
from the report it is possible to give a few definite figures.
Of the 28 counties reporting school house poultry shows in 1926, 24 reported
544 districts in which school house poultry shows were held; 21 counties reported
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9,100 chickens exhibited by school children; 20 counties reported 3,221 children
exhibiting poultry at the school house shows; 19 counties reported 14,565 school
children attending the school house poultry shows; 19 counties reported 5,170 adults
attending the school house poultry shows.
Although the unit of this system is not large, the aggregate presents a startling
array of numbers and presents possibilities that have as yet not been realized.
In one county where school house poultry shows have been most popular, a
county with 86 school districts, there were 83 school house poultry shows held this
past year. In this county the number of hens on farms has increased from an
average of 76.2 per farm from the time of enactment of the Jackson Poultry Law,
to 100.5 at the present time. In another county that has 104 school districts and
held 84 school house poultry shows this past year, the average number of hens per
farm has increased from 86.8 per farm to 110. In the first of these counties 425
children exhibited 1,276 birds at the school house poultry and egg shows in 1926
and there was an attendance of 2,802 children and 806 adults. There are 1,717 farms
in this county. In the second of these counties, 152 children exhibited 458 birds at
the school house poultry and egg shows in 1926, with an attendance of 2,750 children
and 556 adults. There are 3,049 farms in this county. These two examples are,
of course, outstanding and it is possible to question whether the school house poultry
shows are entirely responsible for this increase in poultry population.
There are other considerations of importance probably greater than the actual
increase of poultry on farms. The creation of a favourable sentiment toward the
poultry industry is a benefit derived from poultry and egg shows that must not be
overlooked. This increase in sentiment will not exist so much among the poultry
producers as among the consumers of poultry and poultry products. The sentiment
exists, not only in a friendly feeling and a desire to see the industry prosper and make
progress, but in the establishment of a confidence among people engaged in other
business enterprises, which gives them a respect for the dignity of the poultry
industry and a belief that it is a firm and staple business.
This promotion of confidence is quite noticeable in financial undertakings of
poultry producers. With the general farm flock as the background, a farmer
needing financial assistance, ordinarily, has little difficulty in securing a loan,
whereas bankers are ordinarily loath to extend credit to general farmers who do
not have a flock of producing poultry.
The extent of influence of the poultry shows in this regard goes farther than the
immediate community holding the show. It is a frequent occurrence to hear financial advisers of farmers call their attention to the poultry industry as exemplified by a
neighboring or distant county poultry show.
Aside from the confidence established to the extent of establishing financial
credit, there is the confidence established in the general public which encourages the
greater use of poultry and eggs. The consumers normally make up the major
portion of the visitors attending county poultry shows. By their contact with the
enthusiastic breeder who has an exhibit at the county poultry show, the consumer is
encouraged in the belief that the poultry industry is one requiring skill, intelligence,
and application of physical labor and thereby has a greater respect for the product
of the poultry industry. It follows that those things for which we have great
respect remain uppermost in our minds, so the producer will naturally give greater
thought to the use of poultry and eggs as an article of food.
For the most part, consumers of poultry products do not know that there is a
definite organization or classification of types and breeds of poultry. When
attending a poultry show these visitors are struck by the beauty and uniformity of
the birds on display and thereby gain a favorable impression of the entire poultry
industry.
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Three distinct divisions of exhibitors are found who patronize poultry and egg
shows with exhibits or displays. There is the pure fancier who is primarily interested
in producing individual birds as nearly like an established ideal as is humanly
possible. This class of poultryman has been much criticized by the other classes and
to some extent ridiculed by portions of the general public. To such poultry breeders
much of the success and favourable general opinion enjoyed by the poultry industry
to-day is due.
The second division of exhibitors at poultry and egg shows comprises the commercial or semi-commercial producers of market and breeding poultry and eggs.
They are reaping the harvest of the pure fancier, by producing on a larger scale birds
of a quality approaching nearly to the established ideal and at the same time stressing
the ability of their flocks to produce eggs on a commercial basis.
Those in the third division of poultry exhibitors make use of the efforts of the
two preceding divisions. It is their desire to produce large quantities of products
that as a first consideration excel from a commercial or market standpoint. To do
this it is necessary to have the uniform body type and characters established by the
pure fancier and the egg production qualities emphasized by the combination fancy
and commercial breeder and exhibitor.
Most of the visitors at the school house poultry shows are patrons of the school
district who, in most instances, are farmers producing poultry and eggs. Hence the
value of the poultry and egg show tends in the direction of the producer rather than
the consumer.
Co-operation and the bringing together of farm poultry producers, specialized
poultry producers, and business and civic organizations is an outstanding result of
the operation of county poultry shows as provided by the Jackson Poultry Law of
Oklahoma. The $250.00 allowed by statute is insufficient to properly finance a
show of the size and quality to which the leading county poultry and egg shows of
Oklahoma have developed. Realizing the importance of poultry in a farm programme and as a source of valuable human food, business men, chambers of commerce and civic clubs have rallied to the encouragement of better and greater county
poultry and egg shows.
Business men in many of the county poultry federations of Oklahoma serve in
the capacity of Secretary-Treasurer. Chambers of Commerce have financially subsidized county poultry and egg shows as well as making special premiums and advertising features available. Civic Clubs such as the Rotary, Kiwanis and Lions have
joined with County Poultry Federations in their annual banquet of celebration and
homage to her majesty the hen and her product the egg.
The State Poultry Board has established certain rules to be observed in the
operation of county and school district poultry and egg shows made possible by the
Jackson Poultry Law. Although the law suggests that the poultry and egg shows
be held as separate shows at different times, it has been found in practice that these
shows are best held together. It must be remembered that poultry and egg shows
do not operate automatically. As in any enterprise of worth, the selection of proper
officials is an important step in poultry and egg show operation. In the operation
of county and school poultry and egg shows, under the Jackson Law, the attitude of
the officers of the County Poultry Federation, of the County Superintendent of
Instruction, of the County Farm Demonstrator, and the Home Demonstration
Agents, has been the moving force in their success.
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General
INFLUENCE OF CLIMATE, FOOD, CONDITIONS
AND TASTES ON SEVERAL BREEDS OF STANDARD-BRED POULTRY IN CONNECTION WITH
THEIR NAMES AND STANDARDS
DR.

C. S. TH. VAN GINK, Vice-President, J.A.P.I.L
VOORBURG, HOLLAND

ALTHOUGH we are not sure that international standards will ever be adopted,
/ - \ we strongly believe that it will be beneficial for the poultry industry if
-*- A. poultry standards are made as uniform as possible.
It will not be wise to enforce such a strict uniformity of standards, that in
striving to obtain the characteristics laid down in them, the breeders have to overcome climatic or other difficulties which, in many cases, would be insurmountable.
It is therefore preferable to consider in the first place the various differences in
the standards:
1. Differences created intentionally in order to give the breed a special
character;
2. Differences established originally for speculative or commercial purposes;
3. Differences due to allowances which must be made for climatic conditions;
4. Differences caused through an acquired national taste for certain markings,
shades or types, in some breeds or groups of breeds, generally finding its origin in
the existence of these markings and shades in other breeds whether related or not;
5. Differences caused by ignorance of the original standards;
6. Differences caused by the desire to develop a breed along utility lines, in
which the original characteristics are modified to some extent.
When we consider that there are no less than six groups of differences which
may modify the external appearance of a breed, and make it differ from the original
description as laid down in the standard, we may safely say, that in certain breeds
at least, there will always be some differences which cannot be avoided, thus making
it impossible to establish uniform standards for all breeds of poultry.
However, if we study some of the causes of these differences more carefully,
we must come to the conclusion that they are undesirable and can be eliminated.
Taking first of all the differences created intentionally to give the breed a special
character, we have to deal with differences, which, in nine cases out of ten, are
entirely undesirable, and as in most cases only good things survive, such new
varieties do not live long. If these are differences which benefit the breed, those
whom it concerns usually recognize the improvement, and as time goes on they
are generally included in the new standard-description. Such alterations in the
standard usually take place in the early days of a breed. The more a breed becomes
established the less its standards are subject to changes. We mention as an instance the Cochin, Malay, and Langshan standards, which have remained practically
unchanged for more than a quarter of a century.
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If anybody, a group of breeders or a whole country, desires to change the standard of a breed, they have a perfect right to propose the change and get it adopted;
a whole country will usually experience no difficulty in enforcing the change, but
a group of breeders, and even more so a single individual, may meet with considerable opposition, which in many cases will be strong enough to prevent or forbid
the proposed change.
Sometimes steps are taken to change the standard of a breed in order to stop
further importations from the country of origin. Such changes are usually very
small and amount to more in theory than they do in practice.
In both cases, however, a prefix should be added to the name of the changed
breed, to indicate that it is not quite the same as the original. As a rule, the above
mentioned alterations have less influence on a breed than they are meant and expected to have.
The national taste has far more influence on the standards of poultry. As
a very striking instance, we may mention the general desire in the United States
to breed for neat, medium to small sized combs, in almost all single combed breeds.
Far more stress is laid upon this point in America than in Europe, where the combs
of single combed breeds are usually a little larger.
In Partridge Cochins and Partridge Wyandottes, the American taste is for a
darker shade of ground-colour, and quite naturally the Partridge Plymouth Rocks
were bred along the same line. In Europe, however, these three varieties are bred
with a lighter ground-colour.
In Germany, the Brown Leghorn female is bred with a lighter yellowish lacing
around the feathers of the back, wings and tail cushion, and now these markings
are also indicated as the ideal in the Silver Duckwing variety of that breed. Very
light coloured Barred Rocks are bred in Germany, the males being as light as pulletbreeding males and the female quite in harmony with them; the Reds are bred as
an all-red fowl with no black whatever.
It is very difficult to say what were the exact motives which led to the origination of these feather-markings of their own, as until a dozen years ago, German
breeders did not usually change the standards of breeds of poultry. However,
none of the changes have met with much success, except that in the Brown Leghorn
females, which, to a great extent at least, facilitated the breeding of standardcoloured males and females from one breeding-pen.
We do not think that a passing movement based upon patriotism or on other
motives, and supported by a small minority of breeders, may be called an acquired
national taste. It usually disappears again leaving no trace whatever behind.
An acquired national taste is something different, often having a very small
beginning, but being generally adopted in the course of time. In Holland—although in a lesser degree than in Germany—bantams are bred for type, and consequently are generally bigger than in England. Holland has acquired a national
taste in bantams quite distinct from that of England, where most of the varieties
were originally obtained. The differences which originate from an acquired national
taste are the hardest to contend with, especially in countries where the breeding
of poultry has attained a certain degree of experience and perfection. From this
standpoint we will never be able to get the breeders of different countries to adopt
a uniform standard for certain breeds, mentioning first of all the Leghorn, which
is bred to an entirely different standard in several countries.
Differences, due to allowances which must be made for climatic conditions,
present fewer difficulties than might generally be expected. We may mention, as a
fitting instance, the breeding of the American Leghorn in the United States. This
breed can be bred without difficulty to the same standard as laid down in the
American Standard of Perfection, over a territory almost the size of Europe (or
twice that size if we include Canada, where the Leghorn as we take it is bred to the
same standard) under the most diversified climates, differing more in several respects
than the climates of Europe.
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Except for the early maturing of the Leghorn in the Southern part of the U.S.A.,
climatic conditions do not interfere with the type and general appearance of the
breed. The same can be said of the Wyandottes and Plymouth Rocks, which can
be bred without difficulty to the same Standard of Perfection in all climates, without
showing half as much difference in size as was intentionally created and maintained
between the American and English White Wyandottes.
Markings and colour do not have to be considered in this connection; they can
be bred alike in any climate, although the amount of fluff-development and length
of feather may, but not necessarily, have to vary. When they do vary, they are the
chief causes of difference in appearance, changing the outline more than does a small
difference in weight.
An exception is found in those breeds, which by careful selection, have been bred
to a size and weight which are not natural to the class of birds to which they belong.
Langshans, Cochins and Brahmas, according to their origin, can obtain and maintain a higher weight than Minorcas and Leghorns (English show-type).
As long as these latter breeds remain in the colder climate, and are bred up to
the standard-requirement by early hatching, perfect feeding and constant as well
as severe selection, they, or at least a large percentage of the offspring, retain their
acquired size; brought to a warm climate and without selection, these breeds
will lose most of the extra size obtained by continued selection through many
generations.
Taken all in all, the greater majority of the breeds of poultry can be bred to
the same standard all over the world under all climates. In the newer breeds,
we find quite a uniformity in the standards, and it would not be very difficult to
establish an international standard for them. In the older breeds, however, we
meet with several obstacles, as in the last century, even the fanciers of different
cities seemed to take pride in breeding certain breeds after a style of their own.
Lack of intercourse was the reason for the existence of these differences; the coming
of the exhibition gradually created a national type. International shows-under
present conditions do not help to eliminate the differences. Breeders do not show
abroad if they know their birds will be judged by a standard to which they are not
bred. The World's Poultry Exhibitions connected with the World's Poultry Congresses— with neither judging nor competition—are far more helpful in this respect.
As a greater uniformity in standards would be beneficial to the breeding of
standard-bred poultry, we are strongly in favour of it, but it would not be wise
to take any steps in connection with old established breeds. With regard to the
newer breeds, when their standards are published, much can be done by means of
an international paper or by the papers in existence in the different countries.
Everything possible should certainly be done to discourage all countries from
making any changes in recognized standards hereafter, except in cases of absolute
necessity. All possible steps should also be taken in order that no changed breed
can be shown at international exhibitions without having some word added to its
name to indicate that the birds are bred to a standard differing from the one adopted
in the country of origin. This will prevent and avoid misrepresentation.
DISCUSSION

W. R. GRAHAM and EDWARD BROWN took part in the discussion on
this paper, the principal points brought out being:—
That while it is very desirable to establish international standards for the
more popular breeds such as Rhode Island Reds, Wyandottes, Plymouth Rocks,
Orpingtons, Sussex and Leghorns there are many serious difficulties to be overcome
in doing it.
That in Europe, instead of trying to combine the three different types of
Leghorns classes have been opened for all three of them.
The following motion was also passed, being proposed by Dr. C. S. Th. Van
Gink and seconded by Mr. W. R. Graham:—
MESSRS.
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"Everything possible should certainly be done to discourage all countries from
making any changes in recognised standards hereafter, except in cases of absolute
necessity. All possible steps should also be taken in order that no changed breed
can be shown at international exhibitions without having some word added to its
name to indicate that the birds are bred to a standard differing from the one adopted
in the country of origin. This will prevent and avoid misrepresentation/'

POULTRY RAISING IN JAVA
DIRECTOR HOOFD DER AFDEELING LANDBOUW
BUITENZORG, JAVA, NETHERLANDS EAST INDIES

{Read by Title)

I

N nearly every part of Java, where there is enough water, the natives keep the
Indian Runner and other varieties of ducks in flocks of a few to several hundreds.
In those districts where there are many irrigated rice fields the ducks are herded
over long distances, even hundreds of miles, in the wake of the rice harvest. It is
no uncommon sight to see flocks of four to five hundred ducks travelling in this
way over the fields. Often a small indemnity is paid to the owners of the fields.
When the fields are being cultivated and the rice is growing, the ducks are kept
at home and fed with whatever the farm may produce at the time, such as rice or
corn refuse. Ducks are also kept in swamps where they have plenty of water.
In the swamp districts the two storied houses of the natives are built on rafts and
the ducks kept in the lower story at night. The products, such as salted eggs
and smoked ducks, are exported to Singapore and China.
The Indian Runner is a very poor sitter and the natives hatch the eggs under
hens. They are, however, very good layers, and will lay continuously for a long
time, but since no records are kept it is impossible to estimate what is the average
number of eggs produced per duck per year. The Indian Runner duck in Java
has not the beauty of shape and colour which it has attained under the skilled hands
of European and American breeders.
Almost every native in Java possesses hens in flocks, varying in number from
a few to filty or more. The native fowls are small and sinewy and of many colours
and forms. Poultry farming as a main occupation is unknown among the natives
who carry it on only as a side line.
The district of Kedoe, in the central part of Java, has the reputation of having
a better class of fowl than elsewhere on the island. In this district, although the
housing and feeding is carried on in a primitive way, the natives make some effort
to breed for colour and form. The hens run free and generally find their own feed.
They lay anywhere and when the eggs are found they are sold, consequently when
the eggs come to the consumers there is much uncertainty as to their freshness.
When a hen hides her eggs well, or when the native is not in want of money, the
eggs are hatched and the new stock provided. There are no data concerning fertility
death rate, etc.
The eggs of the native hen are small, and it is generally believed that the
average production is low—about 60 to 100 per year. The record of a number of
hens taken at random and trap-nested showed an average of about 120 eggs per hen
per year, averaging about 1J^ ounces per egg. The hens in the Kedoe district are
said to produce a somewhat heavier egg.
The laboratory of the Veterinary Service has done some work on poultry diseases
but due to lack of time no systematic research work has yet been undertaken.
Among European residents in Java, poultry raising is often carried on as a side
line. They thus assure themselves of a supply of fresh eggs and suitable table birds.
A few have tried to get a living from poultry farming but without success.
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Poultry raising among European residents has increased considerably during
the last live years on account of the high price of eggs. Poultry is imported from
America, Australia and Holland. Breeds such as Leghorns, white and brown,
Rhode Island Reds and Barred Plymouth Rocks, that have been kept in Java for
several generations, are doing splendidly. The Dutch breed Barnevelder is showing
great promise.
There are four poultry associations in Java, including a special Rhode Island
Red Club which is a branch of the American one. At the last poultry show four
blue ribbons were won by Rhode Island Red birds which were grandchildren of
stock imported from America.

INDIA'S CONTRIBUTION TO THE POULTRY
INDUSTRY
M R S . A. K. FAWKES, Poultry Expert to United Provinces Government of
LUCKNOW, INDIA

India

\N apology is necessary in that the subject that I have chosen to bring before
L\
this Congress is one that I feel quite incompetent to discuss, for the vast
JL JL continent for which I speak requires a student of the ancient civilisation to
unravel the history of how India first gave the species, which we now term the
domestic fowl, to the world.
Let it suffice, however, to bear in mind that it is to this great country that we
owe a stupendous debt, for without that great race of fowls, known as the Asil or
Indian Game, our poultry of today would have been bereft of some of their finest
characteristics.
Leaving the ancient history of the domestic fowl, I would introduce to you the
significance to the Mohammedan mind of India of the cock bird, which is spoken
of in so many sacred writings.
Especially is this true of the Prophet Mohammed, one of his sayings reads
"God the most High has created a cock beneath His throne, with wings that can
extend beyond the East and the West, and towards dawn he spreads his wings,
and flaps them, and raises his voice in praise of Him, crying Glory to the most Holy
King! and when he has ceased all the cocks of the earth join in returning that cry,
flapping their wings in like manner." It is a beautiful thought, is it not ?
In the Arabic work written in the 13th century, called "The World of Wonders",
we read that the chief caller-to-prayer among the cocks is the breed that has long
wattles and a castellated comb, but this writer goes on to say that the best of all
the cocks is the Game cock.
An ancient superstition is that the cock lays one egg in his lifetime and that it
is very small.
This same work gives many startling pieces of advice, some of which I pass
on to you. It is suggested that the gall of a cock mixed with mutton broth is a
cure for loss of memory. If the wing-bone be bound on one suffering from intermittent fever, the fever will depart.
In the stomach of a cock, so says this writer of old, there is a pebble, sometimes
sky blue in colour, sometimes crystal, which if suspended round the neck of a madman cures him.
We have perhaps outgrown these ideas but they serve to bring us in touch
with those lovers of poultry of ancient days and to feel that this sympathy and love
towards our feathered friends brings all nations of the world more closely together.
^ If you asked the ordinary Indian today how many kinds of fowls there are in
India he would probably tell you there are four kinds.
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1. The Teni, or common barn door fowl; i.e. these mostly resemble the jungle
fowl.
2. The Ghagus, or cross between the game fowl and the teni.
3. The Karnatak, a breed in which skin, bones, tongue, eyes and blood are
all black.
4. The Asil or Indian Game fowl kept for fighting only.
These four breeds are the oldest known varieties in India though a very old
Indian Persian manuscript refers to the Chatgami or Chittagong breed and this
breed, very much crossed with Indian Game and Chinese breeds, exists today.
There are many breeds of game in India, but the standard of the purest is as
follows:—
Beak—Thick but short.
Eye—Pearl, not red or yellow.
Comb—Thick and very low. Wattles very small.
Earlobe—Red.
Cheek bones—Protuberant.
Head—Large and square.
Neck—Long.
Wings—Held apart from the body.
Chest—Thrown out.
Tail—Small and drooping from the base.
Back and wings (viewed from above)—Heart shaped.
Flesh—Hard
Body—Compact
In fight—Staunch till death.
The best breeds of game come from Hyderabad Deccan and from Rampur,
a native state in the United Provinces, but the birds of staunchest value and of
oldest pedigree are unpurchasable at any price and are very few in number.
The British rule has forbidden cock-fights as being cruel, and therefore it is
only in native states or in private that such fights take place, and they are not
nearly so frequent as in olden days.
As India's population consists of so many different races, speaking different
languages and having different religions, it follows that there are many in India
who look upon the fowl from different points of view.
The high-cast Hindu is a strict vegetarian and looks upon the fowl and egg as
unclean and untouchable; these men form possibly one tenth of the population*.
These orthodox Hindus wield great influence and their views carry great weight, and
this makes it difficult to improve the domestic fowls all over India.
The common barn-door fowl of India is almost a bantam as regards size and
weight, and lays at the most some 40 to 50 eggs a year.
It is this state of affairs that some of us are trying to remedy, and to arouse our
governments in each province to take an interest in. I am therefore commissioned
to ask for the sympathy of this Congress and to seek from other pioneers in tropical
countries first hand knowledge and advice as to how best to improve the common
fowl of India, reminding you at the same time of India's contribution of valuable
stock in bygone ages to the poultry of the world, and requesting you to use all your
influence and weight of knowledge to co-operate with us.
As you know, the peasant agriculturist in India is very poor, and many millions
out there could be helped to earn a better living if they were assisted to keep better
fowls. If their breeds were made more productive their egg harvests would be
doubled.
These eggs can be exported and used for manufacturing and other purposes.
China has shown us what can be done by the poorest peasant and we hope to share
some of the future markets of the world with her.
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FIG. 1—Indian bamboo poultry house.
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FIG. 3.—Duck farming in Kashmir.

FIGURE 2.—Winner—Indian Laying Test.

FIG. 4—An Indian village poultry show.
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I will not weary you by describing in detail how in my part of India we are
working to improve matters. I hope to show a cinema film which will tell you
better than any words of mine. I will close this short paper by bringing greetings
from the European fanciers of India and from our Indian friends both rich and poor
who share our interest in poultry husbandry.
There is a market opening in India for good stock, and annually we are now
importing some thousands of pedigree fowls. Please treat us well and send us of
your best.
_
DISCUSSION
DR. G. W. STILES, and MESSRS. H. B. DONOVAN, W. R. GRAHAM, H. F. WHITE
J. C. GRAHAM took part in the discussion on this paper, which brought out the

and
following main points:—
That no attempt has been made to cross the Asils with American breeds.
That Mohammedans will eat fowl but the Hindus will neither kill nor eat them.
That incubators are used on the better kind of farms.
That the average egg production of the Asil is about eighteen eggs during its
life. The Asils are being mongrelised very rapidly which was why the Asil club was
formed. The Indian is very jealous of his pure Asil and would rather kill his bird
than sell it to anybody and let the blood get away.
That the three most common diseases of poultry in India are chicken pox,
sperochaetosis and fowl cholera. There is very little coccidiosis and bacillary white
diarrhoea.
That the fowl cholera is probably a filth disease which is affected by the climate.
It occurs in the spring when there is a lot of rank vegetation growing.

SOME IMPORTANT EXAMPLES OF INDUSTRIAL
POULTRY RAISING IN ITALY
PROFESSOR ANTONIO PIROCCHI,

Royal Superior Agricultural Institute of Milan
ITALY

(Read by Title)
N a paper presented at the first World's Poultry Congress, held at The Hague
in 1921, I emphasized the fact that the raising of poultry in Italy succeeds
best in the small flocks which are so numerous in those regions where the land
is divided into very small farms. The reason is that in small flocks expenses are
reduced to a minimum, and it is much easier to prevent or control disease. At the
same time, a number of skilled breeders have shown in recent years that they can
successfully operate large establishments with various breeds of poultry. Some
of the most important of these establishments are worthy of consideration here.
THE POULTRY FARM OF THE FARAVELLI BROTHERS AT S. MARIA della Versa,
(Pavia):—This establishment was started in 1922 by the importation of five White
Leghorn hens and one rooster. At the outset care was taken to determine the laying
qualities of the hens. Trap-nests were installed and the record of each hen was
kept. One hen laid 366 eggs in 15 months. Since 1925, efforts have been directed
towards building up a strain of hens that are abundant layers of large eggs both
in their first and second years. This year the records of all the pullets are being
carefully noted in order to find out the hens which possess the power of transmitting the characteristic of high fecundity. In order to improve the stock a number
of cockerels were imported from New Zealand.
The young fowls, after they reach the age of 50 days, are kept in the open
country, and when 5 months old are placed in the laying and selection houses. A
division for cockerel breeding was established in 1926, in a locality 1,300 feet above
sea-level, where the birds have free range on an area of 75 acres.
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The selection houses are built with T bars and hollow bricks. They have glass
windows facing the east, and wire covered windows along the whole length of the
south side. They are built in two stories, the lower one for hoppers, water containers and a scratching floor, and the upper one for the trap-nests and roosts. The
colony houses in the open country for the pullets and cockerels are of wood, Canadian
type, and are moved to new fields every two years.
Only the eggs of hens over two years old are used for incubation. Sweet skim
milk is used for the chicks and curdled milk for the hens. High winter production
has been attained, 17 or 18 eggs per month being laid by each hen.
At the end of 1926 there were four breeding houses in the establishment, each
containing 18 hens. Two houses contained old hens whose individual production
had exceeded 400 to 500 eggs in two years; one house was for yearling hens with
records of 240 to 255 eggs, and the other house contained yearling hens with records
of 260 to 293 eggs. Besides these there was a large house of 100 hens whose first
year's production exceeded 200 eggs.
From the standpoints of management and of results obtained the establishment of
the Faravelli brothers is one of the most important, if not the most importantin Italy.
THE "VALDORA" BREEDING ESTABLISHMENT, PROPERTY OF CAN. F. TENSI,

VARESE:—This establishment was begun in 1925 with a group of White Leghorn
hens. It occupies about 17 acres of land and is situated on a Hill about 1,200 feet
above sea-level, the site being dry, sheltered from the wind, and having an abundant
water supply. There are five large hen-houses of about 100 by 16 feet, each capable
of housing from 200 to 250 laying hens, and a large park, partly meadow and partly
wooded. There are 10 colony houses with a capacity of 4,000 chicks, and a brooderhouse heated by hot water with an annexed shelter room for chicks.
The hen-houses are made of wood, the floors being covered with cut straw
which is changed once a month. Each house is provided with mash hoppers, water
troughs, trap-nests and roosts. The floors under the nests and perches are cleaned
every day and occasionally disinfected with lime, carbolineum or formalin.
Each hen-house is equipped with electric lights which are used in order to
increase production. The incubator equipment consists of a mammoth machine
of 3,000 egg capacity (now being transformed to have a capacity of 10,000 eggs) and
two 250-egg incubators. Feeding is conducted on scientific lines, and the rations
are so constituted as to supply the nutritive elements necessary according to the age
of the birds and the season of the year. The feeds are given dry, an abundance
of green feed being always kept before the birds.
Special attention is given to winter production, and the results as a whole have
been very good. Strong, healthy pedigreed male birds are raised and are in good
demand. The egg production per hen is double the average for Italy.
THE COMMERCIAL POULTRY ESTABLISHMENT OF THE VALERIO BROTHERS AT

MOMBERCELLI:—This establishment was started in 1921 when the Valerio brothers
returned to Italy after 25 years in North America, where they studied American
methods and obtained their experience, and from whence they brought back equipment used in poultry raising. Their aim is to improve the white Italian breed of
poultry by bringing it up to its maximum of production and to popularise industrial
poultry raising among the farmers.
The equipment includes an incubator holding 4,000 eggs: 8 brooders with a
capacity of 500 chicks each, hen-houses holding 1,000 birds each, built according to
modern requirements, taking into account the local climatic conditions: colony
houses for 1,000 chicks, and a feed house with machines run by electricity for the
preparation of the different feeds.
Among the results obtained to date, mention should be made of the improvement of the Val Tiglione white Italian breed, which, crossed with Leghorn males
from England, and carefully selected, has attained a production of about 200 eggs
a year.
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PRETTI'S INDUSTRIAL POULTRY ESTABLISHMENT, TENUTA VALDRUA, RIVALTA

BORMIDE:—This plant was opened in 1923 for the production of eggs and of choice
breeding stock for distribution among the rural poultry flocks. The establishment,
which covers 10 acres, has an incubation room with a mammoth incubator holding
2,400 eggs; a large brooder-house with 12 brooders holding 500 chicks each and
warmed by central heating; numerous colony houses for raising the birds through
all stages from chicks to adults; and laying houses equipped with trap-nests, some
for the production of hatching eggs and others for winter egg production, each
having a capacity of 500 or more hens.
In selecting breeding stock, production and genealogy are considered. The
chicks are marked at birth, and are divided into groups according to the egg production of their dams. The eggs of hens which do not reach the minimum exacted
are not used for hatching.
In this plant great care is taken in feeding. The feed is given dry, in hoppers,
except at certain periods when semi-moist feed is used. Green feed is supplied in
abundance. The premises are clean and thoroughly disinfected. The results
achieved by the establishment have been very satisfactory.
G. MASSARONI'S BREEDING ESTABLISHMENT AT ALPIGNANO, TORINO:—This

well equipped plant was opened in 1921 in the park of an ancient villa belonging
to Count Demazy. It was established for the production of eggs and selected
breeding stock. The predominant breed kept is the Leghorn, white and golden,
but there are also some Valdarnos, Rhode Island Reds, Plymouth Rocks, Orpingtons,
etc. The Leghorns have been improved by the use of selected males, mostly of the
Italian breed. Selection is based on egg production as determined by the use of
trap-nests, and also on the pedigrees of the birds used for breeding. The feeding
is well looked after, and the hygienic conditions are good, a general disinfection
being made once a week.
PECCHIONI'S POULTRY ESTABLISHMENT AT RAGAZZOLA, PARMA:—This plant
was started in 1926 with stock supplied by the Faravelli brothers. Although just
recently opened it is mentioned on account of its promising prospects. It is operated
under the control of the Agricultural Chair of Parma and may be taken as a model
provincial poultry establishment, aiming to supply the farmers with eggs, chicks, and
selected breeding stock at favourable prices.
Other examples of industrial poultry raising which deserve mention are the
establishments of the following owners:—Nob. G. Carrara of Presezzo: M. A. de
Stadler of Quinto di Treviso and Messrs. Gandolfi and Polenghi Lombardo Ltd. of
Codogno.

POULTRY FARMING IN RAVENNA
DR. MARIO MARANI,
LUGO, ITALY

(Read by Title)
HE province of Ravenna, in Italy, has an area of 470,000 acres, of which
410,000 acres are suitable for agriculture. The farms in the province are
invariably small, 80 per cent of them being from 25 to 30 acres in extent.
Intensive poultry raising is carried on throughout the province. Under the
metayage system which prevails, the occupiers are tenants who own the poultry,
but are obliged to pay to the proprietor a fixed yearly quantity of eggs, hens, chickens and capons, in accordance with prevailing customs, as an indemnity for
the damage that may be done by the barnyard fowls to the other products of the
farm. The relations between proprietor and tenant are regulated by the "Fanners'
Compact" which deals very summarily with the subject of poultry breeding. There
is often a clash of interest between the tenant and the proprietor, the latter being
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inclined to restrict poultry raising on account of the damage it is alleged to cause
to the farm. Another condition that has retarded poultry raising is the unsettled
state of the country since the war.
The numbers of poultry on large and small farms is about the same and it is
estimated that there are on the average on each farm 50 hens, 130 chickens, 15
capons, 25 guinea fowls, 15 turkeys and 10 ducks and geese. There are 15,354 farms
in the province and the total number of barnyard fowl on them is estimated at
767,700 hens, 1,996,000 chickens, 230,300 capons, 383,850 guinea fowls, 230,300
turkeys and 153,500 ducks, and geese. The number of eggs produced annually
in the province may be estimated at some 6,400,000 dozen, or about 32 dozen per
capita of the population.
The production of poultry meat is estimated at 12,716,000 pounds or 44 pounds
per person of the population, a very high production when it is considered that
average consumption per person in the large cities of Italy and abroad is 22 pounds.
The total value of the production from poultry breeding is calculated at 91,894,000
lire.
The poultry found in the province of Ravenna belongs to the common Italian
breed. Cross breeding has been attempted with the Asiatic breeds and with the
Faverolle, Gatinaise and Bourbon breeds, but the crosses did not find favour with
the housewives who prefer the local breed. The influence of cross breeding has
therefore been small, and the poultry found on the farms of Ravenna has lost none
of its characteristics, still retaining its qualities almost intact. Conditions
in Ravenna demand a rustic fowl, a good walker of light weight, active, and capable
of foraging over a wide extent of ground that is often wet and clayey. The
Romagnola hen is a fair layer. Observations made on a farm in Faenza during
1921-26 showed an average of 92 eggs per hen per year.
I have already pointed out that poultry breeding on the metayage system is
hampered by a clash of interests between the farmer and the proprietor. A strictly
impartial view of the matter shows that intensive poultry breeding is not to the
advantage of the proprietor as the products he receives do not altogether compensate
him for the damage caused. This damage could be greatly diminished by keeping
the poultry in an enclosed space during the sowing season and at harvest time.
The farmer, on the other hand, derives a large revenue from the industry,
equalling and often exceeding the revenue from many other products. On three
typical farms examined by me the average value of the poultry products given
yearly to the proprietors by the farmers amounted to 558 lire. Some proprietors
demand much more but this estimate represents the average value of the proprietors' exactions from the three types of farms, large, small and medium, in the
country about Ravenna.
In support of the statement that the farmer receives from the breeding of poultry
a revenue greater than that received from most of the other products of the farm,
a comparison between the proceeds derived from the different products will be
sufficient. Based on the prices prevailing in 1926, the average revenue per farm
from the poultry industry was 4,487 lire after deduction of the proprietor's share.
The revenue obtained by the tenant farmer from the other products of his farm
are estimated as follows in lire: wheat 7,200, beetroot 1,785, corn 880, beans 218,
grapes 7,750, fodder crops 8,910, and wood, silkworms, etc. 900. For every product
except poultry the proprietor's share is the same as that of the tenant. It is therefore clear that the poultry industry occupies a very high place among the farmer
tenants' various sources of revenue, the proceeds from it being surpassed only by
those from grapes, forage crops and wheat. It should further be noted that previous
to 1926, when an import duty was imposed on wheat, the revenue from wheat was
less than that from poultry. For the proprietor, on the other hand, the revenue
derived from poultry is lowest of all, and for this and other reasons the industry
has progressed very little.
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It is difficult to make an estimate as to the advantage that might be derived
from a properly organized and systematic method of poultry breeding in which the
farmer and the proprietor would share equally in the costs and in the profits, but it
is my firm conviction that the yield from the poultry-yard, properly conducted and
freed from hampering elements, might be greatly increased.

ON THE DISTRIBUTION OF THE PRINCIPAL
BREEDS OF FOWLS IN JAPAN
Imperial

Zootechnical Experiment

Station, Ministry

of Agriculture and Forestry

JAPAN

/ICCORDING to the latest official returns, the total number of fowls kept in
L\
Japan is estimated to be over 37,169,000 birds, but very little was known as
JL JL to the numerical proportions of principal breeds and varieties for utility
purposes and their distribution over the country, until an official investigation
was made for each prefecture in 1921 for the first time, followed by the second
investigation in 1925, the results of which are tabulated in the following table;
Breeds &
Varieties

White Leghorns.
Brown Leghorns.
Black Minorcas.
Barred P. Rocks.
Nagoyas. . .,.. . .
Miscellaneous.. .
Cross-breds.. . . .
Total. . •

Percentage to
the total
1921
23.0%
3.0%
•6.0%

9-0%
17.0%
5.0%
37.0%
100.0%

Estimated number
of birds

Increase or decrease
in number

1921
1925
1925
22.5% 5,830,000 8,028,700
720,000
550,000
1.5%
819,400
2.3% 1,400,000
4 . 1 % 2,240,000 1,447,700
21.8% 4,270,000 7,796,200
9.0% 1,210,000 3,231,500
38.8% 9,320,000 13,865,100
100.0% 24,990,000 35,738,600 +

2,198,700 (38%)
170,000 (24%)
580,600 (42%)
792,300 (35%)
3,526,200 (83%)
2,021,500 (167%)
4,545,100 (49%)
10,793,600 (30%)

BRIEF COMMENTS ON CHANGES IN THE NUMBERS OF PRINCIPAL BREEDS AND
VARIETIES, AND THEIR DISTRIBUTION

White Leghorns. As shown in the table, there was practically no change in
the relative percentage of this breed to the total, although the number of birds
increased about 38 per cent during the period. This breed not only leads all other
pure breds in number, but is most widely distributed all over the country, being
found most numerous in the North-Eastern parts of Honshu (Main Island). There
is a noticeable tendency to keep more birds of this breed in the leading poultry
raising districts, such as the Aichi prefecture.
Brown Leghorns. This breed is of least importance numerically among the
breeds shown in the table, having fallen to about half in the relative percentage
as compared with that of 1921. In many districts they have been evidently replaced by White Leghorns, and according to the second investigation of 1925, the
raising of this breed is restricted to the North Eastern parts of Honshu.
Black Minorcas. Although the relative percentage has decreased to twofifths, this breed is still raised in several districts through the country, presumably
due to the fact that it produces white shelled eggs of large size.
Barred Plymouth Rocks. This breed shows a marked decrease, having fallen
to less than half in the relative percentage, having no doubt been largely replaced
by Nagoyas. This breed is still widely distributed and is kept in several districts,
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except in the central part of Honshu; the density in Kishu and the northern part
of Honshu is particularly noticeable.
Nagoyas. This is a general purpose breed originated in Nagoya some fifty years
ago, and has been improved to a most useful fowl for almost any kind of poultry
keepers in Japan. In recent years they have increased in number very rapidly,
attaining nearly the same popularity as White Leghorns, and they are most uniformly distributed all over the country, being most numerous in the middle parts
of Honshu, Aichi prefecture being the centre.

DISTRIBUTION

or Pmncip/iL BREEDS or FOWLS m l(\m\\ (\9Z5)

InPERIflL ZOOTECHHICflL EXPERIHEMT ST/iTION.
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Miscellaneous Breeds Among miscellaneous breeds the following are of some
importance:
Mikawas are very good layers, being raised mainly in Aichi prefecture where
they were originated several years ago.
Eikokus are good general purpose fowls, and are kept in the western parts of
Honshu as well as the northern parts of Shikoku.
Tosa Kukins are kept almost exclusively in Kochi prefecture where they were
developed as table fowls.
Kumamoto Cochins are also good fowls for table purposes and are raised only
in Kumamoto prefecture, their original home.
Rhode Island Reds and Black Orpingtons are fairly widely distributed over the
country although rather few in number.
Cross-bred fowls. In the second investigation of 1925, cross-bred fowls represent
no less than 38.8 per cent of the total number of birds, and there is no part of the
country where cross-bred fowls are not kept; in many prefectures over 50 per cent
are cross-breds. The tendency to raise more cross-bred fowls is chiefly due to the
circumstance peculiar to poultry keepers in Japan, but admittedly the raising of
first-cross birds for better layers has become popular in recent years, and is now
fairly widely practised. These crosses are bred largely by mating white Leghorns
with Nagoyas or mating either of the two with some other breed.
To sum up, White Leghorns and Nagoyas are two representative breeds kept
in Japan for egg breeds and general purpose breeds respectively, and both breeds
are distributed uniformly throughout the country. Combined, they constitute
44.3 per cent of the total number of fowls in Japan, and they are still on the increase.
Brown Leghorns, Black Minorcas and Barred Plymouth Rocks do not play a very
important part at present, and there is a tendency towards a gradual diminution in
their number. Of other breeds, it looks as if Mikawas, Rhode Island Reds and
Eikokus are promising, but it is difficult to tell the fate of other minor breeds.
Cross-bred fowls will probably increase in number but it is by no means certain that
the relative percentage will also increase.
DISCUSSION

A. K. FAWKES and PROF. W. R. GRAHAM took part in the discussion on
this paper, the principal points brought out being:—
That the cross-breeds are a systematic cross between two breeds, but there are
some mongrels among them.
That the Japanese general purpose birds weigh about six pounds.
That there is not much trouble with poultry diseases in Japan.
That the annual budget of the Zoo technical Station, where experimental work
with poultry is conducted, is more than $150,000.00. About the same sum will
also be spent this year for extension work.
That there are no religious prejudices against poultry keeping in Japan.
MRS.

RABBIT BREEDING IN BELGIUM
FR. VAN HOUT, Member of the Administrative Council of the National Federation of
Belgian Poultry Societies
{Read by Title)

T

HE struggle for life, especially in recent years, has become increasingly hard
and acute. The small farmers and tradespeople, as well as manual and
intellectual workers, feel it particularly.
If the constant increase in the price of meat and clothing is taken into consideration, it is certain that in many families, even those in average circumstances,
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the members have to deprive themselves in a certain measure at least, of these two
articles which are nevertheless indispensable.
This condition, however, has a possible remedy. In order to improve it, all
our activity must be devoted to an intensive production along all lines, on a small
as well as on a large scale.
The raising of a few rabbits can offset the insufficiency or absence of meat and
warm clothing, for it is undeniable that rabbit breeding will rapidly produce a
practically unlimited quantity of meat and skins. Moreover, it is an undoubted
fact that rabbit breeding is easy, inexpensive and very profitable.
City people, as well as villagers, can efficiently undertake rabbit keeping with
a very small amount of capital. Both of them will find in it a simple means for
varying their daily menu and providing themselves with good warm clothes.
By reason of its fecundity and rapid growth, the rabbit is particularly adapted
to counterbalance this lack of meat and warm clothes from which so many households suffer. It is well known that rabbit meat, apart from being delicious and
healthy, is also very nourishing. In addition, the utility of the rabbit lies not
only in its meat qualities but also in the use which is made of its skin. At the
present time, the fur industry uses an enormous quantity of rabbit skins, transforming them into numberless luxurious articles, which are greatly admired in our
shops and sold for high prices.
In view of this fact, all our attention should naturally be given to breeds of
rabbits which are good fur producers. They are as hardy as the common domestic
rabbit, do not require any more food or care, and are far superior in many ways.
It may be strongly affirmed that rabbit breeding will soon make extraordinary
progress. The large number of fur-bearing rabbits exhibited at the poultry shows
is an ample proof of this.
The wild animals of which the pelts are used by furriers, are slowly disappearing. This is not at all surprising when we consider that they are continually being
hunted, without mercy, even in the most isolated regions, and in all possible ways.
Such hunting has the immediate effect of reducing the number, of making them
more scarce, and, ipso facto, bringing the law of supply and demand into play.
Under these circumstances, it is not at all surprising that furs and clothes
made from the pelts of these animals, are sold for exorbitant prices which are beyond
the average purse.
The problem that next presents itself is "How, and by what, can these furs
be most advantageously replaced ?" Here again, the rabbit, owing to the rapid
facility with which it undergoes biological modifications, is especially suitable. It
was in fact the grey wild rabbit—called the warren rabbit—weighing about a kilogramme, which was the foundation stock of the splendid varieties now found in
our rabbit houses, whose diversity of fur colour and weight, rightly excites our
admiration.
By patient and scientific selection, certain breeders have succeeded in transforming the common warren rabbit into these magnificient fur-bearing rabbits,
of which the pelts can compare with those of the rarest and most expensive wild
animals.
As a logical consequence of this condition of affairs, the price of rabbit skins
was raised considerably everywhere, and increased attention was given to the raising
of fur-bearing rabbits, by poultrymen, rabbit breeders and others, particularly
in Belgium.
According to official statistics, Belgium imported rabbit skins to the value of
285.826.900 fr. in 1925, and to the value of 271.108.699 fr. during the first ten
months of 1926.
It is therefore to be hoped that fur-bearing rabbits will no longer be seen only
in exceptional instances in Belgium, but that they will be efficiently bred on a large
scale in all our urban and rural districts, and as far as possible, the same breed in
each region or province.
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Undertaken in this way, rabbit breeding would provide the Belgian fur
industry with raw material produced in the country, and by so doing, would contribute largely to its development. These results would be advantageous, not only
to the rabbit breeders, but to the entire country. Why should Belgium import
rabbit skins instead of producing them for herself, and why should not rabbit breeding become a new Belgian industry successfully fighting for the improvement of
our economic situation ?
If rabbit breeding was considered unprofitable until last year, it was because
the breeders depended exclusively, and particularly for the sale of the skins, on
middlemen who took the greater part of the profits. This deplorable condition will
gradually disappear, as the numerous poultry societies and rabbit breeders' clubs
affiliate themselves with the "Central for the co-operative marketing of rabbit
products/' In the first place, the committee of this organization plans to make
the breeders produce first class skins and high quality merchandise; then to do away
with all the middlemen and undertake to establish direct commercial relationships
with furriers, dyers, tanners, etc., in order that rabbit products may go direct from
the producer to the consumer. In this way, the producer will receive the highest
prices for his products.
It is incontestable, and can already be seen, that the work of the "Central"
is particularly valuable in this respect and it will be a powerful factor in promoting
rabbit keeping in Belgium.

POULTRY KEEPING IN EGYPT
MOHAMMED ASKAR BEY, Ministry
GIZA, EGYPT

of Agriculture

(FOR ILLUSTRATIONS SEE PAGE 154)

I

N Egypt, farming is largely undertaken by small cultivators, who either own or
rent the small areas of land on which they live. Half the cultivated area in
Egypt is owned by farmers possessing five feddans and less, and a large proportion of the area belonging to large owners is sublet to small cultivators.
The following table, extracted from the official statistics of 1922, shows the
number of small proprietors in Egypt:
Size of Farm
Up to one feddan
From 1 - 5 feddans
From 5 - 1 0 feddans
From 10 - 20 feddans
From 20 - 30 feddans
From 30 - 50 feddans
Over 50 feddans

Number of
Landowners

Number of Feddan s
"Acres"

1,257,739
518,707
81,300
39,450
11,945
9,532
12,735

514,595
1,087,827
555,985
535,247
289,640
362,043
2,250,376

1,931,408

5,595,713

TRADE IN DAY-OLD CHICKS

Besides farmers, the city and town dwellers and artisans often breed poultry
and the selling of day-old chicks is a regular trade.
In cities like Cairo and Alexandria, there are chick depots owned by dealers
who are supplied with day-old chicks by incubator proprietors. They have a number
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of hawkers attached to them who carry the chicks in baskets (one-half or threequarters of a thousand at a time) and go about the streets with them.
Each hawker has a certain locality in the city. It may take him a day to sell
out the contents of his basket, or perhaps two or three days. Usually the lot is sold
within four days and no chickens are returned to the dealers. Hawkers do not
pay dealers in advance but only after selling out.
In villages, the chick trade is simpler and the chicks are sold direct to customers
in the village or vicinity. The village hawkers deal directly with proprietors and
usually pay in advance. In this case the chicks are put in baskets and carried on
donkeys, the average load being about one thousand chicks.
It is not uncommon to see the village proprietor of an incubator acting as a
hawker himself. He sells for cash as much as possible, but if he is unable to find
customers with ready money, he disposes of the rest of the load in one of the following ways:
(a) In exchange for hens, eggs, pigeons, etc.
(b) Takes back pullets in payment after six months. Usually ten pullets are
agreed upon as the price of one hundred day-old chicks.
(c) Payment is postponed until the cotton crop is sold in October. In this
case 20 per cent is added to the current market price.
ARTIFICAL BROODING

The system usually followed in brooding chicks on a large scale in the provinces
is somewhat similar to the methods adopted in incubation. The baking oven,
which is built practically on the same principal as the egg hatching oven, is usually
used for this purpose. Within the farmer's living room there is a rectangular block,
one metre high, built of earth, filling about three quarters of the room and attached
to the wall facing the door. The remaining quarter forms the passage or corridor.
Under this mud block and in the centre of it, there is buried a ball-shaped baking
oven. This oven consists of two chambers, one above the other. The roof of the
lower chamber, which is at the same time the floor of the upper, is a circular flat
sheet one metre in diameter and four cms. in thickness constructed of mud material.
This sheet becomes red hot when the oven is in use. When this oven is used, either
for baking or for warming purposes, the block of soil absorbs a certain amount of
heat and in the winter it is used (with advantage) as a bed.
The room and oven form the chief brooder all over the country when chickens
are reared on a large scale. When chickens are reared in a smaller number, they
are placed in a portable brooder. This portable brooder the farmer's wife places
near her on that warm bed during the night, where they can receive her attention.
The portable brooders are either conical baskets made from Henna stalks,
holding about one hundred chicks, or a corn measure which is used when only a few
chicks (not more than twenty-five) are reared.
The main source of warmth for the chicks in the night is the oven in the living
room.
POULTRY MANAGEMENT

Farm poultry keeping, in its strict sense, is carried out in the country by the
"fellaha" woman. It is interesting to note that increasing attention was paid to
poultry farming in Egypt hundreds of years before the domestication of the fowl.
The ancient Egyptians attained considerable skill in the breeding of geese and other
domesticated birds. It is believed that the progress made in that industry and the
consequent production of goose eggs on a large scale led to the development of
artificial incubation. When the Egyptians came to deal with the fowl, the knowledge and experience acquired in connection with goose breeding was applied to
the rearing of the new bird. When and how this new bird—the fowl—was introduced into Egypt is a matter which may be explained at some later date, by new
discoveries. However, the two photographs (Figures 1 and 2) are most interesting,
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as they throw some light on this subject. Figure 1 illustrates the earliest known
drawing of a jungle cock in Egypt, which was discovered by H. Carter at Luxor,
in the Valley of the Tombs of the Kings, during the excavations of 1920-1921.
This was depicted on plaster sometime during the reign of the XVIII dynasty, B.C.
1425-1123. This undoubtedly proved that the Egyptians knew something about
the fowl in the period between the 15th and 12th centuries, B.C. Figure 2 speaks
for itself, it is a part of an offering ceremony (end of the 4th century B.C.) painted
on the walls of the Tomb of Petosiris—an Egyptian prince—which was recently
discovered in the desert to the west of Mallawy. It represents a girl dressed in a
short green mantle. In the open palm of her right hand stands a beautiful cockerel,
with a plumage of red, blue and yellow colour. (See page 155 for illustrations).
A full description of the Tomb and its wall paintings is given in the "Tomb
of Petosiris", by M. G. Lefebvre, the Chief Keeper of the Cairo Museum, on page
182. The author told me that this was the first domesticated cockerel discovered on
Egyptian monuments and added, that according to the Greek writer Panyasis,
domesticated fowls were known to the Egyptians in the 5th century, B.C., i.e., a
hundred years before Petosiris.
The valuable experience which gradually accumulated through generations
has kept poultry keeping apace with the most modern branch of agriculture in
Egypt, viz. cotton growing. The credit no doubt goes to the "fellahas," and the
following figures will give an idea of the extent of their efforts in this respect:
Apart from 200,000,000 eggs exported yearly, there are at a fair estimate 1,400,000,000 eggs consumed in the country and 100,000,000 used for hatching, thus
making a total of 1,700,000,000 eggs of an approximate value of L.E. 3,400,000.
Further, about 70,000,000 kilos of fowl flesh are also consumed.
This is by no means a small effort, especially when we consider that the main
items used in feeding this enormous amount of fowls are of but little value commercially.
In this connection, however, we must not lose sight of the important activity
of the Egyptian fowl in searching for its food, etc. The free liberty given to poultry
on farms and in villages, besides permitting unlimited space for scratching and
exercise, plays an important role in sanitary and economic measures.
POULTRY BREEDING

The "fellaha", helped by the excellent climatic conditions and the highly productive soil of Egypt, by gradual selection through generations has developed the
Egyptian fowl to the point where it has acquired the following important and outstanding characteristics :
1. Hardiness: The Egyptian fowl is extraordinarily hardy and survives the
majority of the various tropical diseases of poultry to which it is exposed.
2. Activity: It has to scratch and find most of its own food out of doors,
especially its requirements of a meat diet. It is only fed at home on substances of
small value.
3. Egg laying: The development of artificial incubation in Egypt has lead
to intensive raising of poultry and the production of a regular yearly crop of chickens.
By September, most pullets become mature and begin to lay. They are then called
"Bedara" or "Early matures".
When the pullets begin to lay they are individually examined in the morning
to separate the ones that are likely to lay an egg from the others and placed in the
chicken cot for laying. The chicken cot is a mud-built room for keeping the fowls
safe during the night. In this way, the egg laying capacity of each individual
pullet is ascertained and pullets which do not lay are disposed of.
In selecting pullets, as described above, no consideration is given to uniformity
of colour. The selected pullets, which are about the same size, are active, excellent
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layers but of various colours of plumage. The size, however, varies to a certain
extent with the locality. In the Bigawi, a pure breed in the Fayoum, the colour
is fixed and is characteristic of the breed.
A fowl prevailing in all districts of the country, constituting over 50 per cent
of the whole bulk of our poultry, approaches the jungle fowl in size and colour.
This is known locally as "Balady" or Egyptian fowl.
The Bigawi, a breed localised at Dar-el-raman, a suburb of Medinet el Fayum
(the City of Fayum,) is a larger bird than the ordinary Egyptian fowl, and is of a
more or less fixed type known to have kept its size and colour for generations in this
district. These birds are of special interest on account of the difference between
them and the ordinary Egyptian fowls. They have a beautifully mottled plumage.
They are generally silver-spangled, silver-pencilled, and less frequently goldenpencilled, a fact which, so far as plumage is concerned, makes the Bigawa resemble
the European "Campines" (Figure 3).
At Dar-el-ramad, the common belief is that the Bigawi is of Turkish origin, or
at least has traces of Asiatic blood. I was informed by a Turkish gentleman that
in Turkey a type similar to the Bigawi occurs in a district called Bigha, bordering
the Dardanelles. The similarity of the word "Bigha" to "Biga" may suggest that
the Bigawi was introduced from Turkey, and that the difference in the pronounciation of the words was due to the transformation from one language to the other.
On the other hand, according to Lewis Wright in the "New Book of Poultry"
printed in April, 1902, page 465; "The fowls known as Campines exactly answer
to Gallus turcica or Turkish fowl Aldrovandus." This again is of interest, because
since the Campines "exactly answer to the G. turcica" and the Bigawi resembles
the Campines, at least in plumage, there is a possibility that the Bigawi is of the
same Turkish origin as the Campines.
Another thing which leads one to assume that the Bigawi and the Campine
are of the same origin is the fact that in both cases the chicks when hatched are of a
dark brown colour, whether the parents have a silver or golden coloured plumage.
Whenever attempts are made in Egypt to introduce foreign breeds, the Bigawi
is nearly always selected for crossing purposes.
A very interesting cross was obtained by Mr. E. Shearer, formerly Director
of the Higher School of Agriculture, Giza, (now Professor of Agriculture at the Edinburgh University).
About 1915, the Bigawi was crossed with pure English Barred Plymouth
Rocks. The result was "Barred Rocks" and "Blacks". The "Barred Rocks"
look like pure-breds and still continue to breed pure. Some individuals of the
blacks attained a considerable size, even more than the pure English Rocks. Sometime later, the blacks were mated to a Damietta black cock of a smaller size. The
result was blacks of a smaller but more uniform size, and whites. The whites
are still breeding whites and they resemble somewhat the White Leghorns. The
blacks, when self mated, give blacks and sometimes whites. (Figure 4).
With continuous selection these blacks show improvement.
DESCRIPTION OF THE BIGAWI

General characteristics of male:

Comb: Single, large, perfectly upright and evenly serrated. Extending well
beyond the back of the head.
Beak: Strong, horn colour, well curved.
Head: Of appropriate size.
Eyes: Full.
Wattles: Long, thin and fine in texture.
Ear-lobes: Well developed and equally matched in size. Face, wattles and
ear-lobes are brilliant red.
Neck: Long; hackle full and of good length, coming well over the shoulder.
Body: Wedge-shaped; the whole carriage being upright with high shoulders.
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Breast: Well rounded.
Back: Straight; somewhat inclined towards the tail.
Wings: Large and neatly tucked up.
Tail: Fairly large, with abundant feathers, carried high.
Thighs and feet: Thighs short and neat; shanks strong, free from feathers and
horn coloured; feet well spread; toes, four in number, long and straight.
In the hen, the characteristics of the cock are more or less present, allowing for
sex. The blade of the comb looks like a cup.
Eggs: Mostly white, some being a brown colour, usually in the golden variety;
they weigh on an average 45 grammes.
Weight: The average weights are: cock 5 lb., hen 4 lb., cockerel 4 lb., pullet
3.5 lb.
DESCRIPTION OF THE BLACK VARIETY

General characteristics of the male.
Comb: Single, large and strongly serrated.
Beak: Strong, curved, horn colour.
Head: Of appropriate size.
Eyes: Full.
Wattles: Long, big, thin and fine in texture. Red in colour.
Ear-lobes: Well developed. Some red and some white.
Face: Large.
Neck: Medium size, with full hackle.
Body: The whole carriage upright.
Back: Short, broad and slightly curved.
Breast. Broad, nicely rounded.
Wings: Large, strong and nicely tucked up.
Tail: Fairly large, with abundant feathers and carried high.
Thighs and feet: Thighs of appropriate size; shanks, short, strong and horn
coloured. Feet well open, and toes, four in number, short and horn coloured.
Flesh: White.
Eggs: Light brown.
The description of the black variety applies equally to the white cross.
Having given the description of these three breeds, the first of which has existed in Egypt for a very long time without in any way losing its general characters,
and the other two, the result of very careful crossing commenced in 1915, I think I
am justified in asking for these three breeds to be recorded as Egyptian breeds
under the names Gallus Bigawis, Gallus Gizawis.

TURKEY RAISING IN THE UNITED STATES
Miss H. E. CUSHMAN, Poultry Specialist, Montana State College
BOZEMAN, MONTANA, U.S.A.
F one mentions Thanksgiving in the United States, we expect to hear turkeys
mentioned in the next breath. The two go together and have since our Pilgrim
Fathers' first Thanksgiving when the men sent out by Governor Bradford
to procure meat for the feast returned with turkeys which the women dressed and
cooked. Further, those Pilgrim records show that neighboring Indians had partially
domesticated the then plentiful turkey.
Yet the beginning of turkey raising dates even further back. Cortez found
turkeys being raised in Mexico in 1519. It was from those birds sent back to Spain
that the name originated according to most authorities. The active merchants
at that time were Hebrews. They "played up" the strange birds from the New
World and called them "American Tukkis," meaning "American Peacocks'1 from
their habit of strutting. It gives us turkey by merely corrupting that word.
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From those wild varieties, the New England "Meleagris Americana" and the
Mexican "Meleagris Mexicana", all our present standard varieties have been
derived. From the former we get the rich bronze, and from the latter the exquisite
pencilling of our modern bronze variety, which probably is and always will be the
most popular variety. However, we must not omit mentioning the other varieties
bred up from "sports" of these wild progenitors; namely, the Narragansett, the
Buff, the Black, the Slate, the Bourbon Red and the White Holland.
From the beginning, turkey raising has been attractive in the United States
because at holiday season, the time for disposing of the bulk of the crop, turkey
prices have always been higher than fowl prices (chart 1). Further, with the
establishment of cold storage facilities, which has made possible the killing of prime
birds and holding them for future needs, there has been a growing tendency to use
turkeys the year around. The peak of 1926 showed 7,418,000 pounds in storage.
In 1926 a decrease occurred which has been offset in 1927 increase.
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This condition suggests expansion. Yet to date no section of the country,
having gone into the industry extensively, has stayed with it. After growing
turkeys for a while, the section has either been forced out of business through blackhead, born of soil contamination, or because the district, becoming thickly populated,
finds turkeys detrimental to neighboring crops. Thus turkey raising centres have
moved west.
The bulk of our turkeys were first raised in New England, later in the Middle
West. Now the extreme West and South West are developing the business. But
even with this shifting to virgin soil, the 1920 census showed a 2,967,667 decrease
during the last twenty years, though poultry in general increased (chart 2).
From semi-official reports, however, turkeys seem to be "coming back". In
New England, after blackhead had nearly wiped out certain sections (Vermont
turkeys dropped from 11,693 in 1910 to 5,515 in 1920) people began experimenting.
Those New England hillsides, close to our best markets, were too well adapted to
turkeys to be given up without a struggle. After experimenting they found that
the disease could be controlled by artificial methods of incubation and brooding.
But these methods, however, seem practical only in districts close to central
markets. Who but an easterner could quote one dollar per pound received in special
instances or sixty-five cents a pound wholesale for dressed birds ?
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In the Middle West we find many trends and conditions. Where neighbors
are close or blackhead is prevalent, the trend is downward. Yet some midwestern
states show expansion. It is true that the entire area is further from market than
the Atlantic seaboard and land values are high, still home grown feeds are plentiful
and turkeys glean the harvest fields.
Since this area is our corn belt, we find the customarily corn finished birds have
a yellow carcass, while the wheat fed birds further west are white. Although
midwestern methods are in the main comparable with eastern ones, we have different
conditions when we consider turkey raising in Texas, our greatest turkey producing
state. She annually exports about 1,200 car loads. Her weather conditions alter
northern management methods. Birds cannot be dressed at home. Therefore,
hucksters buy up great flocks or growers bring them in to central dressing stations.
In one instance; eight thousand were herded along. It took thirty men two days
to drive them thirteen miles. These particular hucksters received one-half cent
per pound. At the dressing stations the turkeys are put into coops or inclosures
and are either picked by negroes or Mexicans at four or five cents a bird. After
dressing, the birds are immediately placed in coolers. When the body heat has
left, they are packed and shipped in iced cars to eastern markets. By raising turkeys
in large units and using factory methods, Texas growers are able to compete with
northern growers. Their method of picking, grading, and packing in a measure
offsets their handicap of finishing birds on soft grains in warm weather.
However, when we come to our Northern and Mountain States we find a section
which seems peculiarly fitted for turkey raising. Although far from market, they
have so many favorable factors that it seems as if this should be a permanent turkey
growing section if blackhead can be controlled. This section has unlimited range,
dry summers, clean soil, hard grains for finishing birds, and cold fall nights which
afford better finished turkeys and an opportunity to dress birds at home. In many
instances ranchers in this area consider turkeys their main source of income. The
business is carried on extensively. Eggs are set in incubators as well as under
hens so that more early poults of the same age may be procured. When the
turkeys are old enough, they are herded on range as sheep would be, and at night
they are driven into a corral provided with high out-of-door roosts, where they are
safe from coyotes and other predatory animals.
Although this section is far from market, its development has come at a time
when co-operative marketing is nationally recognized. Thus, even the handicap
of distance is partly overcome by pooling. Under these conditions, buyers are
assured of car lots and need not send men into the territory prior to marketing
to contract birds, and can therefore give the pools better prices. With large
volume to choose from, co-operatives can make uniform grades, even subdividing
their number twos; and by selling under a brand, many of these associations are
gaining national reputation. Still, perhaps the greatest benefits from co-operating
are the educational ones. Through demonstrating and training, growers bring
in as uniform a product as might be obtained with factory methods.
Possibly the heaviest cut these pools receive after their organization is complete
and their members trained, is from crooked breasted birds. It is estimated that
annually 75 per cent of the number twos are so from this cause. Moreover, we have
difficulty in controlling the condition. It does not seem entirely a matter of inheritance, nor yet a mineral deficiency. Yet we have record of a Montana grower
who had two thousand turkeys last year without a crooked breast. These birds
consumed over twenty-four hundred pounds of oyster shell during the season.
It is fortunate for the industry that weight as well as finish demands a premium,
since this fosters standard breeding. Our growers find that the big, vigorous birds
are not subject to minor turkey ills. Further, if given ordinary care, clean ground,
plenty of milk when young, and adequate shell, -nothing on the farm will return
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greater interest on investment than vigorous standard bred turkeys. Therefore,
most growers keep well bred birds, ones that would place in a show as well as make
a meat profit.
Because such a lot of these birds trace their lineage back to the Bird Brothers
flock at Meyersdale, Pennsylvania. I feel that we should here acknowledge our
lasting debt of gratitude to these brothers who so truly are master breeders.
In spite of all our problems, disappointments and downward trends, turkey
raising does hold an important place in our nation's agricultural program. If,
for the next few years, turkeys only hold their own, they will not be considered a
small business, for taking the three million six hundred and twenty thousand two
hundred and eight (3,620,208) turkeys of the 1920 census with an average of at
least ten pounds a piece, at a conservative thirty cents a pound, we have a business
that annually amounts to over ten million dollars.
FIGURE 3
TURKEYS:
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DISCUSSION
MESSRS. E. V. LUMBERS, F. W. LAING, J. W. BLACKMAN and H. H. KAUFFMAN

participated in the discussion on this paper, the principal points brought out being:—
That there is no shortage of large turkeys in Montana, the highest state grade
being the special large Tom which is fourteen pounds and over; the ordinary Toms
are twelve pounds and over, and the hens from eight to twelve pounds.
That it is the individual owners of the commercial flocks of turkeys who herd
their birds in Montana, the community system of herding not having been tried
out there. On smaller farms the birds range, a corral being provided to protect
them from coyotes at night.
That turkeys are pooled in Pondeuro County, Montana, the state brand
mentioned in the paper under discussion being under the name of this pool. The
birds marketed by the pool are carefully graded and are shipped to both the Atlantic
and Pacific Coast.
That Montana turkeys are always well received on all the important markets
of the United States because of the fact that the standards are so strict and the birds
are so carefully graded. Probably many other places have birds of equal quality,
but they are not packed to a standard. Consequently, it is very beneficial for any
turkey raising district to standardize in packing.
That no data are available regarding mortality, and there are no standard
methods of rearing. Many people use chick methods and succeed very well.
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THE POSITION OF WOMEN IN THE POULTRY
INDUSTRY
M R S . H. MACIVER, Inspector, Board of Agriculture for Scotland
YORK BUILDINGS, QUEEN ST., EDINBURGH, SCOTLAND

T

HE need for women to earn their own living is very much greater than in
pre-war days, and the desire to do so is now practically universal. During
the twenty years in which I have been in close touch with all parts of the
poultry industry in Scotland, parents have frequently asked me what are the
prospects for their girls in the industry, and what branches are open or most suitable
for women.
Since Mr. Edward Brown started the first Poultry School in Britain in 1899,
women have been prominent as students and lecturers. The first woman to give
extension lectures was Miss Maidment and the first County Council to set up its
own poultry school started it under Miss Martha Brown—now Mrs. Reeves. I
believe the earliest poultry farm and private poultry school was that owned and run
for 26 years by Miss Edwards at Coaley, Gloucestershire. As exhibition poultry
breeders and exhibitors, women have always taken prominent places, and some
well known judges are women.
In the literary world, one of our oldest poultry papers has always been owned
and edited by, I believe, the only woman in the world to own and edit a poultry
paper—namely, Mrs. Comyns Lewer—the wife of the Chairman of the British
Committee. In the discussion which followed Miss Nellie Bell's paper on "Poultrykeeping as a home industry for women" at the Hague, we learned from Professor
Rice that the women of America are the principal poultry producers because of
their special adaptability for the work, and from Miss Doyle that in Ireland the
poultry industry is managed mainly by women, and until recently was regarded
purely as an industry for women.
M. E. Blanchard, France, told us that it is mainly women who occupy themselves with poultry in this country and that in certain districts the small holdings
depend for their profits on the success of the poultry yard. Madam Karayroska
of Poland indicated that the producing and teaching sides of the industry were
almost entirely in the hands of women, but that marketing was done by men.
What are the prospects for women today—not only for those who wish to make
a little extra pin money, but for those who are prepared to devote their lives to work
in some particular branch of the industry ?
EDUCATION

In studying the lists of candidates for the pioneer poultry qualification in the
United Kingdom—the National Poultry Diploma—it has been noted that nearly
two-thirds of the candidates are women and that at the last examination a woman
was the only candidate to obtain honours. At the Poultry School for Scotland,
Miss Kinross says that 90 per cent of the pupils are women and that is probably
the experience of other schools. All the important poultry training centres in
England and Scotland are open to both men and women students. Belgium through
its most modern schools and its County Women's Guilds, and Ireland through its
special schools for women, would appear to give much more encouragement to
women than to men in most spheres of the poultry industry.
In the early years, itinerant instruction in Britain was almost always given
by the Dairy Instructress. In Scotland this practice still continues, with the
difference that the emphasis is now put upon the poultry rather than the dairy
instruction. There are between 30 and 40 Instructresses, and their work covers
every part of Scotland. To my knowledge the only exception to the employment
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of women for this work in the history of poultry education in Scotland was the
appointment of two men, but they stayed quite a short time. In England, and to a
less extent in Wales, women would appear to be losing ground in this sphere as
most of the purely poultry teaching appointments are now held by men. In Ireland, though separate instructors are usually appointed for dairy and poultry work,
I believe all such appointments are held by women. In Scotland the poultry-teaching staff of our poultry schools are all women.
The giving of poultry science and vocational instruction in the ordinary curriculum for special pupils of 11 to 14 years, in rural schools, and to young farmers*
clubs, has been started; usually the County Poultry Instructress is responsible
for giving such classes. In one county a full-time qualified Poultry Instructress,
who has additional teaching qualifications, has been employed to teach poultry
management at certain schools. These schools have established extensive poultry
plants, as in this county the practical training is recognized as being of great value.
This is a side of women's work in the poultry world in which we are likely to see
considerable development. In Scotland we like women poultry instructors because
poultry-keepers are generally women, and we find that they are more ready to discuss their difficulties with women; at the same time men are quite as ready to attend
lectures and classes given by women and to ask their advice. Particularly I like
the man who keeps poultry as a hobby; he does it so thoroughly, and is so ready to
help a woman instructor with his experiences—and none of us have ever finished
learning in this enthralling industry of ours.
The work of the poultry instructress, as we call her in Scotland, is hard. After
three years at college and at least six months on a dairy or poultry farm, she begins
with a very small salary. In the course of the first three years of teaching she
finds she has learned more than she would have believed possible when she left
college, full of knowledge and confidence. Her days are long and her journeys
arduous; under most inclement weather conditions for the greater part of the year.
Advisory visits for planning farms, diagnosing disease, discovering causes of poor
production or small profits, handling and selecting breeding stock, setting up incubators, demonstrating marketing methods for eggs and poultry, and on occasion
demonstrations and judging at shows, take up the greater part of the fore and afternoons, except when there may be rural school or young farmers' classes to instruct.
Practically all the short course, single lectures and continuation classes are given
in the evenings; and for the convenience of those attending, only one or two meetings
in the same centre each week are usual. As four or five lectures are given each
week, this means travelling considerable distances to the various centres. Poultry
instruction occupies the autumn, winter and spring months, dairying the summer.
Holidays are good, usually about six weeks per year, but it is small compensation
for the lack of home comforts which a woman who is always travelling and staying
in different centres experiences. The inspection of this work has been my task for
the past seven years.
Poultry on the general farms, which used to provide pin money for the busy
housewife, is now considered by the best farmers of sufficient importance to
receive as much care and attention as any other stock on the farm, but still the
work is usually carried out by women, and a satisfactory feature is that special
training is now recognized as important. Estates and large general farms employ
an increasing number of men and maids for poultry work and numbers of large
poultry farms employ labour. Employment for women on farms is rather disappointing to the educated woman who has trained, as the openings are few and
salaries are small for experienced women. The Scottish Laying Test run by the
Board of Agriculture for Scotland, with the assistance of an advisory committee
representing the breeders, and teaching and research institutes, gives full-time
employment only to women. Research institutes which have sections for poultry
breeding, nutrition and disease experiments, are now working under high pressure,
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and women take an active part in the work, especially the poultry work in these
institutes. More women have started poultry work but perhaps not in the same
proportion as men. Women can and do make poultry farming profitable, but those
who take it up must, as Miss Bell says, love birds sufficiently to place the welfare of
their stock before personal comfort, must have a burning energy that has no fear
of work, must be observant and pay attention to details. They must have capital
and good business capacity in addition to training and experience. Training should
be a short cut to experience but can never entirely replace it. Given such qualifications and suitable land and home, poultry farming seems to me to offer the most
attractive life to a woman, and one in which she can be of considerable value to the
industry. One of our most prominent men in the poultry world claims that the
best and most reliable pedigree poultry farms he knows in Britain are owned and
managed by women.
I would not advocate women entering partnerships but a colony of women
farming together and specialising on different sides of the industry should be helpful
to each other, and they might form guilds for marketing, purchasing and education
on similar lines to the Women's Guilds in Belgium. Women poultry farmers and
others should try to realise that they cannot do more than men, and that to fit
themselves for the long, busy day on the farm they must have proper home provision for their food and comfort. That there is room in the poultry industry of the
home country for all men and women who have the necessary ability and desire
for the work would seem undoubted, since we, in Britain, import more than half
the eggs we consume and a considerably larger proportion of the table poultry. But
one feels that to make use of the special abilities of men and women and to coordinate the work of both for their mutual benefit, we must be ever open to fresh
ideas and ready for new developments.
DISCUSSION

C. COOKE, MISS N. B. MADDISON and MR. S. SMITH took part in the
discussion on this paper, which brought out the following main points:—
That the instructresses make their headquarters at the local office in the county
town, transporting themselves by motor cars to the districts in which they work.
An instructress will probably spend six weeks in a district, lecturing in four or five
schools within a radius of about ten miles.
That day classes are given in the schools for girls from eleven to fourteen years
of age who are going back to the farms, evening continuation classes being given
for women and men.
That very few women in Scotland have undertaken poultry keeping on a commercial scale.
That better results have been obtained in Ireland from women poultry instructors than when men were used in those positions,
MISS

THE PROMOTION OF THE POULTRY INDUSTRY
IN CANADA THROUGH FARM WOMEN'S CLUBS
GEORGE BOUCHARD, M.P.
SAINTE-ANNE-DE-LA-POCATIERE, P. Q M CANADA

T

HAT the Capital of Canada should have been chosen as the centre for such
an important world's poultry congress is an honour and an advantage for
which we should be grateful to our respresentatives at Barcelona, to all the
delegates who supported the suggestion and to all the Governments which have cooperated towards the success of this Congress. It is encouraging to see the attention
of the whole world, that of Kings, of Princes, of governmental heads; as that of
savants, of socialogists and of citizens, turned towards poultry keeping as towards
a culminating point of agriculture.
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Poultry keeping has a universality which makes it an advantageous industry
for most country people as well as for an important class of city people.
However, there is more than this. Poultry keeping is not only destined to
increase the revenues of a farm, nor to constitute an important special revenue but
it is also destined to heal, partially at least, a modern social wound.
All the world deplores the desertion of the countryside caused by the development of agricultural machinery and modern industry. In its advance, the wheel
of progress, as we might say, has destroyed a number of the smaller country handicrafts and has sowed ruin in their place. Being faced with the unrestrained competition of industry and the invasion of the fields by agricultural machinery, the women
of our country districts have abandoned the spinning-wheel and the hand loom,
and have deserted the furrows to find refuge in the cities. Amidst the small disorganized rural industries, poultry keeping stands victorious and its development
is imposed as a social remedy of great importance.
The province of Quebec, even though it has remained as we might say the only
corner of America where the smaller domestic industries have survived with most
tenacity, will soon see its feminine rural population inactive if its work is not
developed in harmony with its needs.
Today, what objective can we offer for the activity of modern women whom
machinery has driven from the fields and mechanical industry has supplanted at the
domestic fire-side ?
In my opinion two things impose themselves:
1. To regenerate our small domestic industries by adapting them to the progress and needs of our times.
2. To encourage the development of the small agricultural industries which
are compatible with feminine aptitudes and character.
Only this second point actually solicits our attention.
Among these agricultural industries, poultry keeping occupies the first place,
because it offers to women an occupation which is not only remunerative but full
of charm and in perfect harmony with their physical strength.
By her attention to detail, her constant application, her spirit of observation,
her patience and her persevering tenacity, a woman is more apt to succeed in poultry
keeping than is a man.
That poultry keeping is above all the domain of women, is a truth that has
already been strongly asserted by many delegates during this Congress and particularly by Mr. G. A. Putnam, of Toronto.
In any case, it is only necessary to read the reports of the National Egg Laying
Contests in order to realize that the poultry flocks belonging to women are generally
among the leading ones.
In addition, numbers of farm women can show annual revenues of $2.00 to
$3.00 per bird. Others, by the sale of high class breeding stock have realized
revenues as high as $10.00 per bird. Unfortunately, these last mentioned cases
are still too few, too isolated, and they must be multiplied by effective organized
effort.
A woman, notwithstanding her particular aptitudes for poultry keeping cannot
alone obtain the success which is desired. Too often the first set-back disheartens
her and the absence of emulation abates her enthusiasm. In her isolation she does
not foresee all the possibilities which would be provided through a grouping of
interests. This is why the association of feminine forces has become a necessity.
The interest which I take in this subject is explained by the fact that I helped
in the organization of the first Farm Women's Clubs ("Cercles de fermieres") in
the province of Quebec, and that my relations with the Quebec Provincial Poultry
Association, of which I have been president for over four years, have convinced
me of the poultry needs of our country.
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The development of the poultry industry enters into a vast plan of regeneration
for our country districts through the influence of the women. The women who
take the initiative in this movement will rightly deserve the gratitude of the nation.
We will review briefly the principal activities of the Farm Women's Clubs
in Canada, to convince ourselves that this fruitful association of rural and feminine
influence, which has already been so profitable to the poultry industry in the past,
can be even more advantageous in the future.
In British Columbia, the Women's Institutes have contributed largely toward
the promotion of poultry keeping among their members, and have also been responsible for the organization of boys' and girls' poultry clubs.
In Alberta, the women's section of the United Farmers of Alberta was largely
responsible for the impetus given to the co-operative marketing of poultry products
through the organization of the Co-operative Poultry Producers Limited, which
is a provincial Pool for the marketing of eggs and other poultry products. This
initiative resulted in a decided improvement in the quality and a remarkable increase in the quantity of eggs and poultry produced in this province.
The Homemakers' Clubs, or Women's Institutes of Saskatchewan, have done
a great deal for the development of poultry keeping. In addition to their active
assistance in the organization of co-operative associations for the marketing of eggs
and other poultry products, they have been the means of bringing poultry keepers
into close and advantageous contact with the agricultural colleges and the Department of Agriculture.
As a result of the work of these feminine organizations and the agricultural
institutions, most profitable culling campaigns have been conducted and a series
of demonstrations and short courses on breeding, housing and feeding of poultry
have been held.
Before the organization of the various branches of the Manitoba Co-operative
Poultry Marketing Association, the Farm Women's Clubs did much towards popularizing better methods of breeding and selection in that province.
The first culling work was undertaken in 1923. In more than half of the districts where this work was attempted it was under the auspices of the Women's
Institutes, or the branches of the United Farm Women of Manitoba. These two
organizations played a large part, especially at the beginning, in the establishment
of co-operative marketing.
Later, when the local co-operatives took in hand the selection and marketing
of poultry, it was always with the efficient help of the Farm Women's Clubs.
The local Farm Women's Associations have arranged many poultry meetings
at which lectures were given by their members. The recommendations of the
United Farm Women of Manitoba regarding the classification of dressed poultry
were also brought before the Canadian Council of Agriculture.
More recently they supported the Manitoba Co-operative Marketing Association in its attempt to obtain a more rational classification of poultry products.
The Women's Institutes of Ontario work in close co-operation with the Department of Agriculture in the organization of culling demonstrations, lectures
on co-operative marketing and the general care of poultry. They also help very
effectively in the distribution of poultry literature.
I am glad to state with Mr. G. A. Putnam "that a poultry lecture, even when
the audience is composed particularly of men, is one of the best places in which
to speak about women's work. The women of Ontario, and this for over thirty
years, have done much for the advancement of poultry keeping along educational
lines."
In the province of Quebec there are two sister organizations which have contributed in no small measure to the development of poultry keeping. These are
the Women's Institutes and the Farm Women's Clubs, "Cercles de Fermieres",
which work in very close co-operation with the provincial Department of Agri-
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culture. It is through the medium of these organizations that the provincial Poultry
Service has distributed each year thousands of hatching eggs coming from improved
flocks, which have been the means of establishing better quality flocks throughout
the province.
The disappearance of mongrel poultry, which fifteen years ago gave such a
singular appearance to most of our farm flocks, can be attributed largely to
these efforts.
The annual short courses, which are so largely attended by delegates from the
rural feminine organizations, have likewise given a most vigorous impulse to poultry
keeping.
Poultry keeping always has a foremost place in the programme of the Farm
Women's Clubs. The zeal for poultry keeping among the members of these associations is manifested by the large number of poultry lectures and demonstrations,
and also the distribution of literature on poultry keeping undertaken in co-operation
with the provincial and federal Departments of Agriculture.
I have not had the occasion to study particularly the relationship of the feminine
organizations with the development of poultry keeping in the Maritime provinces,
but from the facts enumerated above, I believe I can legitimately conclude that the
poultry world in general, and that of Canada in particular, owes much to women for
their active participation in the improvement effected in the poultry industry.
These first and incontestible successes of the Farm Women's Clubs give food
for reflection for all those who are concerned in the poultry keeping movement.
All that is necessary is to make more general the fruitful examples which have been
quoted. It is necessary for women to put forth all their forces towards a co-operation of effort which will assure the most perfect development of an industry which,
like poultry keeping, can in large measure prevent the movement of the rural
population towards urban centres.
A great thinker has truthfully said "When one instructs a man, one speaks
to an individual; when one instructs a woman, a school is established."
It is necessary during this present-day period, when the rural population is
agitated in an endeavour to find a better equilibrium, that poultry keeping should
be a factor of stability and prosperity.
Poultry keeping provides a most important field of activity for women who
wish to increase the revenues of the farm or their personal income.
The modern woman, forced to abandon her fire-side occupations by the inactivity of the spinning-wheel and hand-loom, and driven from the fields by agricultural machinery, will find in the poultry yard the secret of her future prosperity,
if the women's associations and the public authorities second her efforts.
Consequently, in promoting poultry keeping to its greatest possible extent,
the Farm Women's Clubs will help to increase the prosperity of the farm and the
revenue of the country. This, at the same time, will offer a partial but efficacious
solution of the problem of emigration towards the cities, which appears to be too
general among our farm women.
In this way, both for women and through them, poultry keeping may become
a definite agency of social reform.
DISCUSSION

S. E. GEE and Miss C. COOKE took part in the discussion on this paper,
the main points brought out being:—
That the Farm Women's Clubs in Quebec are fostering the poultry industry
by distributing eggs from good pedigreed stock which are provided by the Provincial Department of Agriculture. These clubs have become a medium of cooperation between the department and the feminine rural population by organizing
classes and doing educational work of that kind, for which the department provides
lecturers and demonstrators.
MRS.
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THE ECONOMIC VALUE OF THE FARM FLOCK
MRS. H. M. AITKEN
BEETON, ONT., CANADA

C

ANADA uses more eggs per capita than any nation in the world and in no
country is the keeping of poultry more profitable.. This is a condition which
directly affects farming, because in spite of the fact that commercial plants
are rapidly increasing, over ninety per cent of our eggs are produced by the farm
flock. Therefore, it is a very vital matter to the farmer whether or not his flock is
profitable. One of the chief complaints of agricultural people is that so little actual
cash revenue finds its way into the farm budget. Properly handled, the farm flock
will return greater cash receipts than any other crop on the farm. Today the
farmer's problem is to make his flock show a reasonable profit over and above the
general cost of production.
The three factors which enter into production are the housing, the feeding, and
what we might call the general health
and vigor of the flock. We have talked a
great deal about correct feeds and wre realize that some feeds are particularly adapted
to high production, and also to develop flavor. Unfortunately, however, these
feeds are also costly and a great deal of experimental work remains to be done along
the line of cheaper feeds. In every time of agricultural depression the farmer has
pinned his faith to the co-operative marketing of his products. The North American
continent is littered with wrecks of co-operative enterprises and we have learned
from hard and bitter experience that co-operation is only one factor in agricultural
prosperity. Co-operative buying of supplies and marketing of products does help
to stabilize prices and quality production—there still remains the problem of reducing the cost of production and raising the general quality of our products. In
Ontario we are trying to introduce experimental poultry work into our rural schools
so that the boys and girls may carry on actual test work and learn for themselves
the cost of production, local marketing conditions, and poultry opportunities
generally.
Last year a very interesting bit of work was carried on at the Renfrew Agricultural School. During the autumn, when the question of housing becomes acute,
thousands of unfinished roasting birds are thrown on the market. They not only
are undesirable but they serve to reduce the price of well-finished poultry. The
class of boys at Renfrew bought in one hundred birds for which they paid 17 cents
a pound, liveweight. The birds were fattened for three weeks and sold at 35 cents
a pound, dressed. The profit was well worth the trouble but that has been the
smallest result of the work. Every boy in that class of twenty has taken back to
his own home the idea of quality production. He has also taken back a new interest
in farming and that is really our rural problem of today. We have made farming
neither profitable nor agreeable to our sons and daughters. We have failed to give
them any measure of economic independence and the result has been rural depopulation. Therefore, if we can induce these boys and girls to take over our
farm flocks we have given them a definite and permanent stake inTarming.
When Henry Ford made the statement that all farm work with the exclusion
of chores could be done in twenty working days, no doubt he was thinking of our
long winter when outside farm work is impossible. This is the season when definite
progressive work can be done with the farm flock in housing and breeding. We find
in districts where educational work has been carried on, that the farm flock is being
revolutionized. Where winter eggs were once so rare as to arouse comment, now
they are an accepted fact. On a commercial plant the cost of labor has always
been one of the heavy expenses, but a farmer can care for three or four hundred
hens and his labor charge is negligible. In many flocks trap-nesting is carried on
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only during the winter and that is a fairly satisfactory basis for the selection of
breeding stock. The following line of procedure is followed on many farms and
particularly with the heavy breeds. The hatching is done in April and if the farmer
has access to a county hatchery, so much the better. It solves for him the worry
of individual incubators, it reduces his hatching cost to the minimum and it insures
him a uniform hatch. April hatched chickens he finds are best since they provide
him with roasting chickens for the summer market and also enable him to have his
pullets producing well in November when the price is high. In the past, a common
mistake has been to allow the young pullets to range in the grain fields and quite
frequently send them into the laying pens poorly fleshed and thin. However,
we see less and less of this each year. By pushing these birds steadily all winter,
the farmer gets the maximum of profit, and by April, as a result of his winter trapnesting, he can eliminate all the inferior stock and incidentally get a very satisfactory price for his cull hens by disposing of them for the Jewish Festival.
With the introduction of highways throughout Canada, a new line of poultry
work has been developed amongst farm women and girls—catering to the tourist
trade. Last year in the Muskoka district ten farm women formed a small cooperative of their own to dispose of their surplus poultry products. In the early
summer all the flocks were culled and the women found that they had two hundred
hens that, so far as egg production was concerned, were a dead loss. These old hens
were canned in glass jars and they found that one five-pound hen when canned made
two pints of jellied chicken. A wayside market was started on the highway and all
summer the tourists bought eagerly of the supplies. There was jellied chicken in
clear glass jars, salad dressing (which used up all the small, dirty, and cracked
eggs), hard-boiled eggs, fresh eggs, and wild strawberries with cream. At the end
of the season, having paid all their expenses, the business showed a profit of $638.00,
nearly every cent of which went into additional development for the summer.
Also from that one venture four other wayside markets were established, and the
whole country has been culled of non-productive hens. Better feeding, better
breeding and better hatching were carried on this spring to prepare for the summer
trade.
In Peel County another very interesting line of work was carried on among the
girls, under the direction of the Home Demonstrator, Miss Mclntosh. Poultry
Clubs were organized among the girls with the idea, of course, of grading up the
quality and the production of poultry products, but also with the idea of providing
the girls with an absorbing interest and an opportunity to earn some money for
themselves. The first year the club had fifteen members and each member started
the year with an inventory of her stock and equipment. Records were kept scrupulously throughout the year and unannounced visits were made by Mr. Snyder of the
Ontario Agricultural College, with Miss Mclntosh, three or four times during the
year. In 1924 Miss Dorothy Berry, one of the members, showed a profit of $4.50
per bird. In 1925 her profit was $6.68 per bird and this high average she has
maintained this year with a larger flock. The work has now been carried on for
four years and has been wonderfully successful, so much so that the Department of
Agriculture have asked two of the girls to maintain their plants as breeding stations
for School Fair eggs. That, however, is only one result. Throughout the whole
country records are being kept in connection with farm flocks and the loafing hen
is being speeded on her way.
With increased production unfortunately we frequently get small eggs and
poor hatchability. This is one of the biggest drawbacks to poultry keeping today,
for every small egg is a liability. Therefore, if the farmer can be induced to grade
his hatching eggs for size, color, and shape—if he will feed and breed to increase
production and establish size, the farm flock will have a very definite place in the
economic adjustment of rural life.
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DISCUSSION

T. NEWMAN, MRS. E. LUMBERS and MR. S. LEWER participated in the
discussion on this paper, which brought out these main points:—
That egg grading in Canada has brought up the quality, which has resulted in
greatly increased consumption.
That many girls are making money by packing week-end hampers containing
eggs, chicken, salad dressing and home-made cooking which are sold to people living
in apartment houses to use for week-end parties. Similar hampers are also provided
for young mothers. A business of this kind may be worked up by showing a
sample hamper in a big store, taking names from the lists of births in the newspapers and personal advertising by those who have bought hampers.
MRS.

DUCKS AS EGG PRODUCERS
OSCAR C. BROWN, B. SC. AGRIC. (LOND.), DIP. AGRIC. (WYE)
APPLEBY, LINCOLNSHIRE, ENGLAND

/%N examination of the natural characteristics oi ducks shows why some
r - \ varieties are exceptionally suitable for egg production, and a study of their
-*- -A- normal habits can be of very practical value in planning the general principles
of their management.
(1) Some kinds of ducks, though waterfowl, are able to adapt themselves
satisfactorily to a life on dry land, as they can live happily and healthily, produce
eggs and breed satisfactorily without swimming water.
(2) They can walk or run long distances foraging for their natural food.
(3) Their power of flight has largely disappeared.
(4) Their very sharp eyesight, keen intellect and swift neck and bill movements, enable them to find and catch their natural food in a very efficient manner.
(5) Exercise induced by the search for food tends to keep them in a hard,
healthy condition.
(6) Suitable natural food is generally present in considerable quantities on
arable and grass land and in orchards, if the conditions are not too dry or too cold.
(7) This natural food consists of a varied assortment of animal, vegetable and
mineral materials, collectively rich in proteins, mineral salts and vitamins but
mostly low in carbohydrates.
(8) This natural food therefore, far from being fattening, is distinctly conducive to egg production as it stimulates the reproductive organs, and supplies,
in roughly the right proportions, the materials from which eggs are made, in addition
to maintaining the body in a sound, hard, healthy condition.
(9) They are able to eat and digest rapidly very large quantities of food.
(10) A large proportion of the food material assimilated is normally deflected
to the reproductive organs.
(11) They are able to keep their bodies dry and warm when the conditions
are wet and cold, because the oily nature of their feathers and down provides them
with a natural clothing which is wonderfully impervious to water and changes of
temperature, unless ruffled by wind.
(12) Their natural outdoor life causes them to be less exposed to and less
susceptible to infectious diseases, so long as they are kept under conditions corresponding as closely as possible to those found in nature.
Several of these conditions apply particularly to some of the smaller breeds,
and they are therefore more satisfactory producers of eggs than the larger varieties,
which are less active and tend to turn their food into meat rather than eggs, and so
are more suitable for the table side of the industry.
It is often helpful to compare ducks with hens, so long as enthusiasm for ducks
is not allowed to displace a single useful hen. Both hens and ducks are wanted,
each in their proper places.
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ADVANTAGES OF DUCKS AS EGG PRODUCERS

The advantages of ducks are numerous, but the most important combine to
cause lower costs of production and increased production, so long as the conditions
are suitable and the management good. The extravagant claims of some duck
enthusiasts should not be supported. Pullets and ducklets of the best breeds
and the best strains generally average about the same number of eggs per year
under ordinary circumstances; under specially suitable conditions, however, ducklets
produce more than pullets, so long as the numbers in each flock are small. Second,
third and fourth year ducks undoubtedly average more than hens of the same age.
Summarising the advantages, expenses should be lower in connection with (1)
Labour, (2) Housing, (3) Equipment, (4) Fencing, (5) Damage to Crops, (6) Broodiness, (7) Disease, (8) Depreciation, and in feeding, if there is ample free range
available, because they are better foragers, and also because feeding is simpler
and less frequent. Cash returns should be better mainly because of better autumn
egg production. Well-bred ducks of suitable breeds lay a large number of eggs in
the autumn months after their summer moult. This is the most profitable season
for duck egg producers, if their management is correct. However well hens are
managed, it does not seem to be possible, with our present knowledge, to make them
lay as well in the autumn as in the spring. Good ducks, however, moult early and
quickly, generally in July and early August, and if they are properly treated they
will lay almost, if not quite, as rapidly in September, October, and November as
in March, April and May. This refers to the conditions and seasons experienced in
Great Britain.
Ducks enjoy better constitutions and greater freedom from disease because
they are as yet comparatively unspoiled. The dangerous race for too many eggs
has greatly harmed some breeds and strains of poultry, but the duck has been so
little developed that it is still comparatively sound, except in the case of some strains
where inbreeding has been practised or other natural laws defied.
Ducks are also much hardier than hens, and less affected by rains, snow and
frost, and this of course is the chief reason why many of them are able to sleep out
of doors in England.
DISADVANTAGES OF DUCKS AS EGG PRODUCERS

Ducks are more nervous than hens and easily harassed. Any changes in management are likely to disturb them, with consequent loss of eggs, and moulting out of
season is more likely to occur than with hens. Hence the law of diminishing returns
comes into action more quickly with ducks than with hens, and it is difficult to
keep ducks economically for egg production in large flocks or in very large
numbers. Ducks are therefore not suitable for large scale egg production and
exclusive duck egg farms are not likely to be successful.
Ducks are not suitable for small confined runs and so are of little value to the
back-yarder. They lay well when confined but it is difficult to keep the ground
clean and the amount of food consumed is much greater than when they have free
range. They are also likely to disturb neighboring householders by their quacking.
Duck houses are more difficult to keep clean than hen houses and much more labour
and care are required for the cleaning of duck eggs, the majority of which have to
be washed. If all food has to be supplied, ducks require more than hens. In breeding operations the number of males required is larger than with hens. Finally
the duck egg is in some places less easy to sell than the hen egg.
The realisation of the value of ducks by a few enthusiasts caused the formation
of the Utility Duck Club, whose first main work was to prove the duck and advertise its abilities. The organization of duck laying tests accomplished both these
objects and at the same time pointed out which are the most suitable breeds and
strains. The Duck Breed Clubs have done much for their respective breeds be-
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sides helping the Utility Duck Club in its general* work for the duck. Representation of utility duck interests on the National Poultry Council, and the allocation
of time and money to duck problems in the National Poultry Institute scheme,
have further strengthened the position. It is claimed that utility duck interests
in Great Britain are well organised at the present time both internally and externally.
Future developments should be mainly on general farms, fruit farms and where
there is grass land available. The great value of ducks as pest destroyers and weed
controllers amongst fruit trees is slowly being realised, and the old idea that swimming water is necessary has been exploded. There is a growing literature and
rapidly increasing knowledge with regard to the technical side of egg production.
To put it shortly, the problems of production are being mastered, but there is no
point in producing any commodity unless it can be sold satisfactorily. Hence it
seems that very much greater attention must be paid to the problems of marketing ^
The future of ducks as egg producers depends mainly on the handling of the
situation by those who keep this kind of poultry. The duck herself has been tested
and her efficiency has been proved. It is for breeders and egg producers to be
moderate in their demands on the duck, to be efficient and up to date in management, and to inspire the world with confidence by marketing the eggs in an honest,
new laid, clean manner, gradually causing everybody to realize that it pays to use
more duck eggs in cooking.
No attempt has been made in this paper to deal with the technical details of
duck management for egg production. The literature of that side of the problem,
already considerable, is rapidly increasing, and conditions vary so much in different
parts of the world, that methods which appear to be suitable in one country may be
quite wrong in another. It has been thought advisable merely to draw attention
to some of the fundamental principles of duck egg production in Great Britain
as seen by an Englishman, in the hope that the simple thoughts expressed may be of
some interest to duck enthusiasts from other parts of the world. It is hoped that
the discussion will bring out the experiences of other countries and above all the
broader criticism and more mature vision possessed by those who have had longer
experience and greater opportunities of travel.
DISCUSSION

E. M. NETHERCOTT and E. BLAQUIER took part in the discussion
on this paper, the principal points brought out being:—
That the Indian Runner, Khaki-Campbell and Buff Orpington are the most
popular breeds of ducks kept for egg production in Great Britain.
That it is preferable to keep small flocks of ducks, not more than twenty-five,
for egg production.
That in order to popularize duck eggs they must be put on the market in good
condition, care being taken that they do not taste of fish and other things.
MESSRS.

POULTRY HOUSING IN ENGLAND AND WALES
MAJOR C. H. EDEN, Poultry Inspector, Ministry of Agriculture and Fisheries
TREGONWELL LODGE, SALISBURY, ENGLAND

I

N presenting this paper it is the intention of the writer to deal only with the
housing of laying stock, the systems explained and suggestions given being
based on the general practice followed in England and Wales. It is necessary
to emphasise this, as owing to climatic variations, methods of housing which prove
satisfactory in England are not necessarily suitable in other parts of the world.
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In England the extremes of actual temperature are not very great, the air
temperature seldom rising above 90°F. or falling below 10°F. Humidity, however,
has an important bearing upon temperature as every one will agree who has had
any experience of an English winter.
Probably the most difficult weather conditions with which poultrymen have
to deal are those damp misty periods during the winter when, even if rain is not
actually falling, the days are sunless and the atmosphere is full of moisture. Under
these conditions it is extremely difficult even with the best of houses to keep the
litter dry.
Houses must therefore be provided which will guard against all sudden changes
in climatic conditions. Instead of building houses suitable for average conditions,
the soundest practice is to construct them to meet extreme conditions with a minimum of manipulation in the way of alterations to shutters, etc.
Dryness in a poultry house is the greatest desideratum and every precaution
must be taken to keep the litter as dry as possible. No openings must be left unprotected by means of which rain can enter. A good sound roof is necessary and
also a suitable hood when open fronts are provided. The floor must always be
above the level of the surrounding ground.
Ventilation is a most important point. A continual supply of fresh air is
essential to health, and the problem is to provide it almost imperceptibly, or, as we
say, without "draughts". Both inlets and outlets should be larger than the inlets.
Also, as heated air rises and cold air falls, outlets should be replaced high up. There
are two places in the house that require careful attention in this respect. One is
where the perches are, and the other is on the floor level, both places being occupied
by the birds for long stretches of time. Floor draughts can cause an immense
amount of harm and are easily overcome by the provision of small porches to the
exits resembling outside nest boxes. A general tendency at the present time is to
depend for ventilation on suitable openings in the roof and at the top of the front
and back, and sometimes at the sides of houses. Movable windows, and windows
of louvre pattern are of advantage, as they can be used to provide extra air and can
be taken out during the fine summer weather.
These remarks on ventilation apply to general conditions but advantage
should be taken of any natural shelter that is available. It is preferable to place
a house on a hill rather than in a valley or where, owing to excessive shelter, the air
is apt to be stagnant.
Light is another important factor in a well-designed house. Plenty of light
should be provided on the floor, where the birds require it most when scratching.
If floor lights are placed on either side of the house this will tend to keep the litter
distributed evenly over the floor. Too much glass in the front of a house may tend
to make it unduly hot in summer, but this may be overcome by removing the
glass. When hoods are provided on the front, they should be designed so that,
whilst excluding rain on wet days, they are at the height and angle which will
provide shade from hot sun on fine days. The interior of the house should
always be of a light color so as to give a bright and cheerful effect.
The actual size of a poultry house must be left to the individual requirements,
but ample floor spaces and perch room should be provided. For scratching purposes,
3 to 4 square feet per bird is necessary on the average, but it may be generally taken
that the larger the house the less floor space per bird is required in proportion. Whilst
overcrowding on the perches must be avoided, it is a disadvantage if the house is
not adequately filled with birds during the winter months, as they themselves give
off a good deal of body heat which will help to maintain the temperature of the house.
The internal fittings require careful consideration and the floor space should
be left as free as possible for the birds. Nest boxes should be liberally supplied.
They should be easily accessible to the attendant, but as secluded as possible for the
birds.
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Wood is probably the most convenient and undoubtedly the most common
material used in the construction of houses. Matchboarding or tongued and
grooved weather-boarding is suitable. Care should be taken to see that it is well
seasoned, and that the tongues and grooves (which should be deep, to insure a good
weathertight joint) are in goodx condition.
Narrow boards at least three quarters
of an inch thick and known as \ /i m- matchboard, are the best. The roof is generally covered with felt which should be of good quality. The durability and effectiveness of a felt roof depend as much upon the manner in which the felt is fastened in
place as upon its quality and thickness. This is a point which is too often overlooked. It should be applied in strips running from top to bottom with an overlap
of two inches. The overlap, edges, and nail heads should be well coated with a
mastic solution.
In this country, it is more in connection with specialised poultry farms than
with poultry on general farms that the principles of economic housing have been
most closely studied, and the provision of well-designed scratching shed houses
has become a necessity in order to obtain the best results when poultry are kept
more or less intensively. There are houses in use in which as many as 1,500 birds
are run in one flock, but where egg production is the main consideration, the presentday tendency is to provide houses to accommodate from 100 to 200 birds, smaller
houses being used for breeding stock.
In many instances these houses are provided with double or alternate runs,
usually on grass land. This enables the land to be rested and cleaned at intervals.
Another system which is gaining popularity is to place a number of houses, each
capable of accommodating from 100 to 150 birds, about 80 yds. apart in a large
field, with the object of giving the birds free range. In this way the cost of wire
netting may be reduced to a minimum. This system is especially suitable for general
farms, for if the poultry houses be protected by rough fencing against damage
by large stock, the land may be grazed by cattle or horses to the same extent as if
there were no poultry on it.
Many different types of houses are found in different parts of the country,
and though the details of construction vary to some extent they conform more or
less to the general principles outlined above. In roof design considerable variation
is found. One of the best designs is that in which the two-thirds span roof is employed,—see Plan No. 1 appended*.
A house of this type has strength of construction, is well ventilated, and provides good head-room for the poultryman. The depth of the house is 14 ft. and it
is made in sections of 12 ft. in length, each section being capable of accommodating
56 birds; so that any number of sections may be added to meet individual requirements. The front portion of the roof is extended to form a hood, and this projects
forward sufficiently to prevent rain being driven through the open wire netting.
A house of similar type can be constructed with a lean-to type of roof (See
Plan No. 2).
Span-roof houses are popular in the North of England and for some years have
been the standard design in Lancashire, where they are known as i'Cabins."
They are particularly suitable for cold and exposed situations. Ample protection with good ventilation is provided for the birds, and good floor light is obtained by means of windows placed low down. Plan No. 3 gives an example of the
type. In this drawing the
house is shown 13 ft. long by 9 ft. wide, but for general
use with laying stock 24 ct. by 12 ft. is the common size.
It may not be out of place here to mention the type of house which is used at
several of the County Egg Laying Trials which are held in England. During the
last few years the Ministry of Agriculture has encouraged the establishment of Lay*The plans appended are made available by kind permission of the Ministry of Agriculture and
Fisheries and H. M. Stationery Office.
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ing Trials conducted by County Councils for the benefit of poultry keepers resident
in the particular county in which they are held.
There is some variation in the designs of houses used at these trials, but Plan
No. 4, shows the type which has been adopted by several counties, and for its particular purposes has proved very satisfactory. The house is 8 ft. long by 4 ft. wide,
divided in the centre, each half accommodating the standard entry of 5 birds sent
in by competitors. Three trap-nests (the actual trap-nest fronts are not shown in the
drawing) are provided, and are placed opposite the door so as to enable the attendant
to carry out his work without entering the house.
Although good housing is advisable, the lay-out of a farm has an important
bearing on the general economic results obtained.
It cannot be said that there is any standard lay-out which will be applicable
to all conditions. Farms vary in size, in aspect, condition of soil, and the nature
of their operations. Each individual case has, therefore, to be studied in order to
ascertain the best arrangement to suit the conditions prevailing.
DISCUSSION

E. BLAQUIER and S. LEWER took part in the discussion on this paper,
the main points brought out being:—
That straw lofts are not used in the poultry houses in England, but one is now
being tried out by the National Poultry Institute.
That the cabin type of house mentioned in the paper under discussion has a
fairly sharp pitched roof.
MESSRS.

ENCOURAGEMENT of the POULTRY INDUSTRY
BY THE ITALIAN RAILWAYS
DR. MICHELE GISONDI,

Minister of Communications

ROME, ITALY

I

N order to demonstrate the importance of scientific methods of agriculture in
increasing production, the railway companies of southern and insular Italy
are encouraging the establishment of different agricultural industries along their
railroad lines. Special efforts are being made in this connection to develop the
fruit growing and poultry raising industries. This work of the railways is confined
to the south and the islands on account of the backward condition of agriculture
in these regions. The object of the railway companies is to give the farm workers
an opportunity to learn modern methods.
Model farms demonstrating the scientific methods of fruit and \egetable growing and of poultry raising and bee-keeping will be established. Experiments will
be conducted on the farmers' own land enabling them to verify the results themselves.
A great deal of instruction is necessary on scientific poultry breeding as the egg
production is at present very low.
The railways are especially interested in the advancement of the poultry raising
industry as they are aware of its importance to the country. Italian hens are
excellent layers when properly selected and bred, and it is proposed to follow with
them the methods of breeding, feeding and housing which have made the White
Leghorn the best layer in the world.
The enclosures of the poultry-yards will be made moveable in order that the
hens may be always on sanitary ground. The fowls will be kept in enclosures only
during the periods when they are liable to cause damage to the land bordering on
the railroad. They will be allowed to run free as much as possible. During the
first year the roosters will be kept apart, as the hens are to be used for egg production
only.
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Steps will be taken to find out if the imported White Leghorns will maintain
their record in new surroundings. The records of hens will be kept by means of
trap-nesting and the poor layers will be eliminated. The farmers will be shown
concrete examples of the beneficial results of proper feeding and housing. The
eggs of the hens in their second year will be used for hatching, with proper regard for
modern systems of breeding. Great care will be taken in the selection of roosters
of heavy laying strains.
The railway companies will do all this work at their own expense, and will
offer prizes for competition among the farmers. They will follow the best systems
of breeding and feeding, aiming at a maximum of production with a minimum of
cost. At first the eggs will be hatched by hens, but later on incubators will be
entrusted to reliable farmers. Moving pictures will be used to spread a knowledge
of up-to-date poultry raising among the country people, and a periodical will be
published which will record the improvement made in the industry under the new
conditions. Hatching eggs and baby chicks will be provided at moderate prices.
In fact, the railways will leave nothing undone that will help in any way to
improve the poultry industry.

A few of the Congress Delegates
Centre Platform:—MRS. W. R. MOTHERWELL; H I S EXCELLENCY THE GOVERNOR GENERAL,
VISCOUNT WILLINGDON; H E R EXCELLENCY VISCOUNTESS WILLINGDON;
AND THE HONORABLE W. R. MOTHERWELL.
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