AGRICULTURAL SEEDS-WHERE GROWN ANB HOW
HANDLED.
By A. J. PlETEKS,

Botaniiit, in Charge of Seed Laboratory, Bureau of Plant Industry.
INTRODUCTION.

It is a little more than a hundred years since the United States has
imported any considerable quantity of red-clover seed. For many
years before that, grain, clover, and grass seeds had been gathered
and sold in the Colonies, but much had always been imported. This
condition was reversed soon after the opening of the nineteenth century^ and from that time the amount of seed raised in America for
home consumption and for export has steadily increased, until to-day
Europe looks to the American farmer for a large part of her supply
ot agricultural seeds. On our side, we import in quantity onl}^ a few
kinds, the culture of which is still comparatively'^ new in this countr}^
Of necessity, the improvement of machinery for harvesting, thrashing, and cleaning seed has kept pace with the increased output. This
could not have been otherwise, since without better machinery the seed
of some grasses, and even of clover, could not have been economically
produced in quantities sufficient to supply a large demand. The
domestic production of seed has tended to reduce prices, and to-day
the seeds that are so expensive as to serioui^.ly limit their use are all
imported. In some cases, not counting cereals and flax, the seeds of
agricultural plants have assumed such importance in trade that they
are quoted on the produce exchanges or on the boards of trade of all
the krge cities, and dealing in futures in clover and timothy seed is as
regular a part of the trading as in the case of corn or wheat.
EXTENT AND IMPORTANCE OF TTIE TRADE IN AGRICULTURAL SEEDS.

That the trade in agricultural seeds has assumed enormous proportions needs only to be mentioned. Unfortunately, data are not available for making reliable calculations- of the quantities and value of all
seeds produced or sold in the United States. Some statistics are, however, at hand showing the amounts of clover and timothy seed produced by a few States. The export trade in clover and grass seed
during the year ending June, 1900, amounted to $e3,050,193, and of
course the domestic trade is vastly greater. In 1900 the clover-seed
crop of Illinois aggregated 52,992 bushels, and Missouri sent out of
the State 51,683 bushels. In 1899 Ohio reported 350,777 bushels of
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clover seed produced in that State; in the same year Michigan produced G8,744 bushels, Wisconsin 85,423 bushels, and Missouri more
than 30,000 bushels. In 1897, a year of large clover crops, 810,341
bushels were grown in Indiana alone.
In 1900 Illinois produced 103,401 bushels of timothy seed, valued at
$188,831, and 60,649 bushels of Hungarian and millet seed, worth
$37,770. The crop of timothy seed raised in the State in 1900 was the
smallest for more than twenty years, the high-water mark for value,
although not for production, having been reached in 1881, when the
timothy-seed crop was worth more than $1,000,000. The amount of
timothy seed harvested in Wisconsin in 1899 was 61,786 bushels;
while Missouri, in the same year, produced 72,535 bushels, besides
more than 1,000,000 pounds of unclassified grass seed. In 1900 Missouri reported the amount of timothy seed exported as 2,976,648
pounds, and of millet seed as 2,851,300 pounds; in the same year Iowa
produced 114,700,950 pounds of timothy seed.
These figures serve to convey some notion of the volume of the trade
in agricultural seeds in the United States.
CENTERS OF PRODUCTION.

While most of the important seeds can be produced throughout the
greater part of the United States, yet there are centers where these
seeds are produced most abundantly and most cheaply, and from these
the commercial supply is therefore largely drawn. Not only does the
trade look for sections in which such seeds can be most cheaply produced, but also where those of the best quality are to be had. Certain
sections have the reputation in the seed trade (whether well deserved
or not is in many cases still an open question) of producing the best
quality of a certain kind of seed. For example, the more critical
trade always demands Tennessee or Southern-grown German millet
seed, although the Western seed is cheaper. Seedsmen believe that
the Southern seed gives better crops than seed produced in Nebraska
or the Northwest. So also Northern-grown red-clover seed is more
valued than any other, and commands the highest price in the market.
These areas of production are in some cases rather limited, and in
others are coextensive with the boundaries of many States. Sometimes the areas of production are localized and separated by thousands
of miles, chance or similarity in'conditions having given birth to the
same industry in widely distant places.
CLASSES OF AGRICULTURAL SEEDS.

For the purposes of a general survey of the areas and methods of
production, agricultural seeds may be divided into the following classes:
Cereals, including such seeds as wheat, corn, buckwheat, oats, rice,
and the like.
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Clover and other leguminous forage plants.
Common grasses and grass-like forage plants, including among the
latter the various sorghums, teosinte, etc.
Fancy grasses.
Miscellaneous agricultural seeds.
♦
This classification is, of course, rather arbitrar}^, and is used solely
as a matter of convenience in treating the subject.
CEREALS.
WTTEAT.

The trade in cereals for seed purposes must be carefully distinguished from that trade in wheat, corn, etc., which is a daily feature
of the Chicago and New York markets. Seed wheat is not bought
on 'change, nor is the price of high-grade seed corn affected by the
fluctuations of the market. The great bulk of the seed of the cereals
is undoubtedly grown in the locality where it is to be used; most of
it does not move far. The seed that is offered for sale by dealers is
obtained in three ways: Some dealers buy seed in the oipen market,
selling by the name under wdiich the seed w^as bought, without inquiry
of any sort into the quality or the origin of the seed. Such dealers
usually sell seed that should have found its way to the nearest gristmill. Other dealers, while buying by sample in the open market, use
all the care the circumstances permit to obtain correctly named seed
of good quality. This seed is, if necessary, recleaned, the light arid
injured seeds removed, and only good, sound seed exposed for sale.
A third and small class of dealers make a specialty of some varieties,
and these are grown for the dealer under contracts in the same way
that vegetable seeds are grown. Such seed is of the highest quality
and, what is of great importance, is almost always true to name. In
generaly good seed of any of the different classes of wheat comes from
the section in which that class is most commonly grown. For example,
seed of Turkey red wheat should be bought in Kansas, Nebraska, or
Iowa; Sonora wheat in California; hard spring wheats in the Dakotas,
Minnesota, or States in that section.^
It is a commonly accepted rule that plants raised, from Northerngrown seed will mature earlier than those from Southern-grown seed
of the same variety. This rule holds good for spring-sown wheats, of
which the Noi^thern-grown seed is preferred, but the contrary is true
of fall-sown grain, the latter ripening earlier from Southern-grown
than from Northern-grown seed.^
CORN.

More seedsmen make a specialty of corn than of wheat, rye, or oats,
and reliable dealers are reasonabl}^ careful to have their seed grown
^ Carleton, M. A., Cerealist, U. S. De|)artment of Agriculture.
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for theTTi true to name and free from any mixtures. This is much
more diflicult to accomplish in the case of corn than of wheat, since
the former cross pollinates readilj', the light pollen being shaken from
the tassels and cari'ied b}^ the wind sometimes for considerable distances. Wheat being self-fertile, may be grown anywhere without
danger of crossing, while each variety of corn must be widely separated from any other if it is to be kept pure.
The breeding of corn for seed purposes is rapidly taking such an
important place in corn culture that many of the best farmers buy
seed only from the members of the corn breeders' associations in the
different States. These associations have been formed for the x^urpose
of improving the quality of corn by selection and for the protection
of the buyer as well as the seller of seed corn.
BUCKWHEAT.

Buckwheat is grown from New York to Kansas, most of the seed
used bjeing of local production. Some dealers, however, have their
Japan buckwheat seed grown under contract in order to keep up the
quality of the variety. Seedsmen usually buy seed by sample and
reclean, losing 5 per cent or less in the process.
OATS.

Oats for seed are raised wherever the oat crop is grown, but some
varieties are perhaps more grown for seed in some States than in
others, Texas and Georgia, for example, being possibly the largest
producers of the rust-proof oats. The varieties of winter oats are all
grown south of the Ohio, while the best seed of spring oats is Northern-grown. Unless seed is grown- on contract, it is bought by the
dealer on sample and not by grade.
RICE.

Rice is, of course, produced in the Southern States. The seed rice
is grown in the same way as that which is to be used for food and
harvested at the same time. The time of harvest for South Carolina
is August 20 to September 20 for early rice and October for late rice.
That intended for seed is not thrashed with the other, however, but is
removed by whipping the straw over logs or beating with a flail.
The straw is then passed through a thrasher to save what grain is left
on the straw. The seed rice is run through a fan to take out the dirt
and short straw. In Louisiana the crop is harvested in August and is
thrashed with a common wheat separator, the charge being 10 cents
for a sack of almost 4 bushels. Seed rice that is free from weed
seeds, and especially from the red rice, commands a good price.
CLOVERS AND OTHER LEGUMIÎ^^OUS FORAGE PLANTS.

Five true clovers are more or less common on our farms, and of
these we regularly import seed of two, the crimson and the alsike. It
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is true that a little red and a little white are occasionally bought
abroad, but this is usually not due to a scar(dty at home, but because
the condition of the market enables the American dealer to trade in
this way with a profit. Even so, the importation of red clover is rare
and confined to very low grades, which are used to reduce the price
and quality of higher grades at home. However, some mixed seed,
consisting of red clover and timoth}^, together with other seeds, is regularly imported from Canada by New York dealers, who separate the
seeds and market the cleaned clover and timothy. Alsike is regularly
imported to a greater or less extent from Canada, and some from
Europe. Thousands of pounds of crimson clover come every year
from France and Germany.
GRADIN(J AND SAMPLING CLOVER SEED.

All seed can not, of course, go into one grade. Much of the seed
coming to the Toledo (Ohio) market, for example, can not be made
equal to Toledo prime, no matter how well it may be cleaned, because
the seed has not the size and color requisite for the grade. Such seed
is graded as ''Number 2" or as "Rejected," according to cleanness
and appearance, and is sold on the Toledo Board of Trade under these
designations. Poorer qualities are bought and sold only by sample.
Some large cities have regularly authorized grades and an inspector,
whose certificate is accepted in trading transactions. In other cities
there is no fixed grade, dealers buying by sample or using the gmdes
of the chief centers of the clover-seed trade as a basis.
A clover-seed inspector is regularly employed by the Toledo Board
of Trade, and it is his duty to sample every bag of clover seed offered
in that market, fix its grade, and furnish a certified sample to the
owner of the seed. These samples are drawn by means of a ''trier,"
or clover-seed sampler, which is thrust through the bag, allowing the
seed to run out at the open end of the trier. The sample drawn from
each bag is allowed to run into a compartment of a tray. When the
tray is full the inspector examines the whole carefully, and then mixes
all together to make up the sample for that lot of bags. (PI. XVIII,
fig. 1.)
now CLOVER SEED IS BOUGHT AND SOLD.

In all the great centers there arc certain definite rules governing
the trading in clover and grass seeds. These rules are usually prescribed by the board of trade or by the produce exchange of each city.
The greatest part of the trading is, however, done by sample. When
a firm has a quantity of seed to offer, it sends samples to other dealers,
quoting price on this sample, which is known by some word, letter,
or number for identification. If a purchase is made on these terms
the seed delivered must be equal to the sample. The wholesaler
will commonly buy any clover seed oflered, and much that comes
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dircctl}^ from the farm is in very bad condition. Not long since the
writer was present during trading hours on the floor of the board of
trade in one of the largest cities of the country, and saw a sample of
clover seed ofl'ered that appeared to be largely bracted plantain. It
Avas bought by a dealer, who called attention to the fact that the clover
seed in the sample was large, and that his machine could readily separate the clover from the plantain and get a high grade of clover out
of the foul seed. Since the whole had been purchased at a low figure,
there was a good profit in the transaction. From the wholesaler the
seed goes to the retailer, chiefly the country storekeeper, who sells to
the farmer, and thus the clover seed completes the cycle from the
farmer who produces to the farmer who consumes, through the medium
of the dealer acting as distributing agent.
KED CLOVEK SEED.

Red clover seed is produced in every State from the Hudson to the
one hundredth meridian and from Canada to the northern border of
the Gulf States. In the earlier years of the last century New England was also an extensive producer, but the area of the profitable
production of clover seed gradually moved westward, until the New
England farmers found that they could more cheaply buy New York,
Pennsylvania, or Ohio seed than raise their own, and to-day there is
practically no clover seed grown east of the Hudson. Later the same
process was to a certain extent repeated for New York, Pennsylvania,
Maryland, and Virginia. The clover fields became foul, bad seasons
left poorxcrops, and the Western seed was cleaner, larger, and cheaper,
so the farmers left off raising seed and bought from Ohio, Michigan,
and Illinois. To-day many farmers in the Atlantic coast States outside of New England produce their own clover seed, but pmctically
none of it is on the market, certainly not outside of the neighborhood
where it was grown.
The source ot supply for the enormous volume of trade in red clover
seed to-day is found in the States of the Ohio Valley, besides Michigan, Wisconsin, Iowa, and Missouri. Other States produce some, but
usually not enough for the home demand. Of these, Minnesota, eastern
Kansas, and eastern Nebraska are producing more each j^ear, and the
center of clover-seed production is steadily moving westward.
Ked clover seed is an incidental crop, which is taken when conditions are favorable, but upon which the farmer does not depend with
as much regularity as he does upon corn or hay. It is therefore
extremely difficult to collect reliable data for a prediction of the crop;
nevertheless all the principal dealers take great pains to ascertain in
advance what the prospects are each year. Though probably influenced at times by a speculative market, the price of clover seed is
usually controlled by supply and demand.
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The seed is saved from the fall cutting of the second year's clover
crop. The early cut is made into hay, and if the weather is favorable
a second crop of blossoms develops and ripens seed during- the latter
part of August or the early part of September. If, however, an
unusually dry spell has injured the hay (;rop, the second crop is frequently also cut for hay. Up to the time of cutting-, therefore, the
acreage of clover seed is a very uncertain quantity, and the amount of
seed that may be expected per acre is still more uncertain. The yield
varios from 1 peck to 4 or 5 bushels per acre, according to circumstances, averaging about 2 bushels per acre as a normal yield.
The crop is cut by mowers or by self-binders with the binding apparatus taken off, or by the old self-rake, which is the best machine for
the purpose. (PI. XVIIl, fig. 2.) When a mower is used some device is
generall}^ employed to keep the clover from being trampled by the
horses. When well dried the seed is hulled out by special hullcrs, which
also partially clean it. The seed is then either sold directly from the
huiler or is recleaned in a fanning mill and sold to local dealers in the
small towns throughout the clover belt. These men buy the seed in
lots of a few bushels, and when they have accumulated a carload or two
it is sent to the largo centers and consigned either to wholesale dealers
direct or to commission men, who resell to the wholesale dealers. The
latter, of course, bu}^ seed of all kinds and qualities, paying for it
according to the market price of the grade at the time the seed is
bought. They then reclean and bulk the seed, that is,, mix up the
cleaned seed thoroughly so as to make a uniform grade.
MAMMOTH, ALSIKE, AN1> AVHITE CLOVER.

Mammoth clover seed is grown in the same States as common red.
The seed must be taken from the first crop, since, if cut for hay, the
second crop can not be depended upon to mature seed. The method
of handling is similar to that described for common red clover. It is
a more certain seed crop, and is often recommended as a money crop
for the seed and as a soil enricher.
Alsike clover is grown in the Northwestern States, Wisconsin and
Michigan producing rilost of the seed, while some is also grown in
Minnesota and Ohio. Canada is a large producer of prime alsike,
much of which comes to the United States.
A few men, chiefly in Wisconsin, make a specialty of growing alsike
and white clover seed, which latter is almost all grown in that State,
and in rather limited areas. These two species present no peculiar
problems, except it be in the fact that from its low growth the white
clover needs more care in harvesting than either red or alsike. The
white clover grows wild throughout the Northern States, though but
little effort has been made to save the seed, except in a limited area in
one State.
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CRI^rSON CLOVEK.

Crimson clover seed is produced in Delaware and Maryland, small
amounts being raised also in Ohio and Virginia. The seed is ripe in
the latter part of May or early in June, and is more difficult to handle
than any of the other clovers. The fruit containing the seed readily
fails from the head when ripe, and much is lost in this way, unless the
seed is harvested just at the proper time. A rain on the cut clover or
a spell of wet weather when the seed is nearly ripe may do great damage by causing the seed to sprout in the head. The home supply of
crimson clover seed is not equal to the demand and much is annually
imported.
BUR CLOVER AND SWEET CLOVER.

Bur clover {Medicago macnlata and M, denticulata)^ also called California clover and hog clover, which has proved a valuable plant in
certain parts, produces seed wherever it grows, but there are at present two chief areas for the commercial supply of the seed. These are
in California and Georgia. In both areas the method of harvesting
and handling is substantially the same. The burs ripen from June to
July and readily fall from the plants, which are by that time quite
dry. The dry plants are then removed with pitchforks and the burs
swept up with brooms.
The yield is from 50 to 100 bushels per acre, 10 pounds being the
weight of a bushel of burs. The burs should be gathered as soon as possible after they fall, to prevent their becoming black. If a rainy spell
overtakes the burs on the ground the seeds germinate, which rums the
crop. When the burs are gathered they are freed from dirt and
broken plant matter as much as possible, but the seeds are not hulled
out of the burs. There are usually three or four seeds in each bur.
Sweet clover seed, also known as Bokhara clover seed, is nearly all
grown in the State of Utah and in the county of that name. Some is
also harvested in Alabama, Ohio, and New York. It is harvested with
a self-rake machine and is hulled in a common grain thrasher, the
screens merely being changed. The fruit falls from the stalks very
readily, hence great care is needed in harvesting. The harvest takes
place about September 10 to October 10, and the yield is about 250 to
400 pounds per acre. The seed is sold by sample, and is usually
reclcaned by the dealers, who lose 5 to 10 per cent in the process.
Alfalfa seed is grown mostly in the far West, Utah and Kansas producing the largest amounts. Some is also grown in Colorado, California, and Nebraska, while in Ohio small amounts have been marketed
for several years. The methods of growing and handling, alike for
the most part in all places, differ somewhat in details in the various
States in which seed is grown.
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In Utah the seed is saved from either the first or second crop, the
seed from the former being considered ,the best if the growth is not
too rank. The first crop when taken for seed is harvested in August,
the second crop in September. In Kansas the second or third crop is
used for seed, and is harvested in August or September. The weather
is so much more favorable for harvesting during August and September that the seed crop can be handled more safely at that time than
earlier. It takes twice as long to cure a crop of seed as a crop of hay,
hence steady weather is of the utmost importance.
The amount of seed secured per acre varies from IJ bushels to 10 or
15 bushels, according to soil and season. In many places the seed is
still thrashed with a grain separator, while in some places clover
hullers are used. The seed is usually sold by sample, though sometimes by grade. The dealers commonly reclean the seed they buy
from the growers, losing 5 to 50 per cent in cleaning. As in all field
seed purchases, allowance is made for this loss, either by both parties
agreeing on an estimate of so many pounds of loss to the bushel or by
actually cleaning the seed and weighing the screenings. Some alfalfa
seed is imported from France under the name of lucerne, but this ha»
been almost crowded out of the market by the Western seed, and
to-day it is not easy even in the Eastern cities to get good imported
seed in large quantities.
COWPEAS AND SOY BEANS.

Perhaps the most important of the leguminous forage plants beside»
those mentioned above is the cowpea. The area in which this great
nitrogen gatherer is used as a soil enricher increases every year, and
the demand for seed is such that the price remains at about $2 per
bushel. The cowpea is a plant of warm weather and long season, so
that with some exceptions the varieties do not produce seed, or at
least can not be depended upon to produce seed, north of the Ohio
River. The crop is grown and seed produced in almost every Souther»
State and upon almost every farm. In many cases it is planted a»
a catch crop in corn, and then the yield is 5 to 10 bushels per acre»
If properly cultivated, it will yield 10 to 30 bushels.
Cowpeas are allowed to become well ripened before harvesting^
which is ,commonly done with a mower. The vines are piled in small
cocks and frequently turned until dry. Thrashing is best done with a
bean thrasher, but a wheat separator may be used with the concave
lowered and many teeth removed. In some places also the flail i»
resorted to or the peas are trampled out by horses on the barn floor.
The seed is sold by sample, as there is yet no standard grade or price.
The SO}'- bean, which shares with the cowpea the reputation of an
excellent forage and fertilizing crop, has a more northern and western
range than the latter. The early varieties mature seed in Ohio and
2
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in Kansas, and some varieties seed very heavily. The pods grow close
to the ground, and the ordinary harvesting machine can not be successfully used. For small areas a "knife cutter" is recommended,
consisting of a sharpened piece of strap steel bolted to a two-horse
cultivator. This knife runs just below the surface of the soil and cuts
the stems, which are not so hard below as they are above ground. For
larger areas special harvesting machines are used. ''Thrashing is done
with an ordinary separator, using all blank concaves, and running as
slowly as the machine will permit and not clog the shaker." Care is
needed in keeping the seed. It should be stored in loose woven bags,
only partially filled and kept dry. If put in close bags or in deep bins
in quantity the seed may heat enough to injure its vitality.
The 3deld in Kansas varies from 15^ to 30 bushels per acre, according to the land, and the expense of growing, harvesting, and thrashing
the crop is about 55 cents per bushel.^
CANADA FIELD TEAS AND HAIKY VETCH.

In the extreme Northern States and in Canada the place occupied by
the cowpea in the South is taken by the Canada field pea. This is a
genuine pea, which the cowpea is not. It is known to the trade in a
number of varieties, the seed being mostly produced in Canada,
Michigan, and Wisconsin. Some seed is produced in Oregon.
The seed of the hairy vetch, which has proved to be a valuable cover
crop and esLvly forage plant, is at present practically all imported, and
commands such a high price that extensive planting is out of the question, but yet the supply is not equal to the demand. It comes chieflj'
from Germany, where the hairy vetch is much grown. When planted
for seed purposes from one-half to two-thirds as much rye is planted
with the vetch to furnish support for the latter. The rye and vetxîh
ripen and are harvested at about the same time, and since it is difficult
to separate the seeds perfectly, hairy-vetch seed usually contains
some rye.
It is the common opinion among dealers that the vitality of this
seed, w^hich is often poor, is seriously affected by the sea voyage, and
it is thought that storii^g in bags is also injurious, open bins being
recommended. A little of this seed has been grown in the United
States, but the question of profitable production appears to be chieñy
one of labor. The pods ripen irregularly, and hand picking is necessary^ to secure a full crop.
VELVET BEAN AND BEGGAR WEED.

The velvet bean, a rather new forage and fertilizing plant, produces
seed only in the extreme south of the United States, Florida, especially
^ Information regarding harvesting, thrashing, and handling of soy-bean seed is
from Eeport of the Kansas State Board of Agriculture for quarter ending March, 1900.
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the southern portion of the State, producing most of the seed, some
being also grown in Louisiana. The beans need a long season to
mature, and ripen late in the fall. The pods grow in clusters of 12 to
18 pods, and harvesting is usually done by hand picking. The pods
are thrown into barrels, which hold about 100 pounds, and will shidl
out approximately 1 bushel of clean beans, the accepted Ayeight of a
bushel of beans being 60 pounds. The barrel of pods has become a
standard in the sale of these beans, and pods are bought by the barrel
or by the bushel of 100 pounds; in either case it is expected that there
will be 60 pounds of clean beans.
The beans are usually marketed in the pod, few farmers having the
machinery necessary to thrash and clean them. The buyers thrash
out the beans with special machinery designed to prevent breakage.
Attempts have been made to thrash from the vine with separators in
order to save the labor of hand picking^ but the chief trouble has
always been with the breaking of the seeds. Some growers prefer to
harvest by gathering up the vines. When these are green they are
pulled loose by running a triangular harrow over the field, after which
the vines are raked into piles to dry. If the crop is not wanted until
the vines are dead they may be raked up with a horserake. It is
claimed that while in hand picking about 30 per cent of the pods are
left on the vines there is practically no waste when vines and all are
gathered. The vines are run through a separator built much like a
wheat separator. This cracks more seed than the huUer, but those who
prefer this method say that the broken seeds are just as good for feed,
and hence there is really no waste.
Another Florida product is beggar-weed {Meihomia tortuosa) seed,
of which only a small anaount is saved, most farmers permitting the
plants to reseed themselves. This they do abundantly, so that by the
time the corn is ready to harvest the beggar weed is often higher than
the corn. The seed is hand stripped, and is mostly sown in the rough.
When cleaned it has the color of old alfalfa seed, is glossy, and is
shaped somewhat like a small bean.
COMMON GRASSES AND GRASS-LIKE FORAGE PLANTS.

Of all grasses used for hay and pasture, timothy is doubtless grown
more widely than any other. Four other grasses—meadow fescue,
orchard, Kentucky blue, and redtop—produce seed abundantly in the
united Stetes, and the seed crop is of considerable value. Besides
these, the seed of beardless brome grass {Bromus inermis) is now produced in the Northern United States and in British Columbia, but not
yet in sufficient quantities to supply the demand. Many thousands of
pounds are still imported every year, although, as a rule, the quality
of the imported seed is not equal to that of the domestic.
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Enormous quantities of timothy seed are sold every year, many
thousands of pounds being exported. The chief market for this seed is
Chicago, where hundreds of carloads of seed are handled every season,
and whence it is distributed to other points, more especially in the
Eastern States.
The seed is grown in many States, from Ohio to Idaho, but for the
trade chiefly in Illinois, Missouri, and Iowa, the southeast corner of
Iowa being perhaps the most important timothy-growing section in
the world. In Utah and Idaho fine large seed is also produced.
Timothy seed is harvested about July 15 to 20, and is thrashed with
a common separator. The cleaning is mostly done by dealers, from 1
to 10 per cent being cleaned out. The seed is sold either by sample or
by grade, the Chicago grades being known and used by many merchants
within the area supplied by the Chicago trade. Timothy seed is usually
sown in the fall, and consequently the trade in this seed is brisk from
shortly after harvest time until November.
MEADOW FESCUE.

The seed of meadow fescue {Festuca elatior pratenéis), also called
English blue grass, is nearly all Kansas-grown. The industry began
in that State in Johnson County, which still leads in the production of
the seed. Other counties in Kansas and portions of northern Missouri,
Kentucky, and Ohio also produce some seed. Kansas is said to produce 75 per cent of the crop in the United States,^ the largest crop,
amounting to 140,000 bushelSj having been harvested in 1896.
Meadow fescue yields the best seed crops for from three to five years
after planting, after which there is a decline, and the fields are plowed
and planted to other crops. Good crops are from 6 to 12 bushels (of
24 pounds) per acre, though 15 to 18 bushels are often secured, and
sometimes, but rarely, the yield is as high as 20 bushels. The crop is
harvested directly after wheat, with the same machinery and handled
in the same way, thrashing being done with a wheat separator at a
charge the same as for grain, or sometimes double that amount is
asked.
''The seed is sought at harvest time, or soon thereafter, by wholesale seed houses in the West, either by letter or through representatives who personally visit the farmers to make purchasing contracts.
The competition of the seed firms ordinarily induces the paying of
prices to growers in line with conditions of supply and demand, but
demand is the prerequisite factor. The annual foreign requirement is
an uncertain quantity, and hence varies. Home needs are not material
in influencing prices. Formerly Western seedsmen resold to Atlantic^Gilmore, J. S., Report of the Kansas State Board of Agriculture for the quarter
ending March, 1900.

Yeaibook U. S. Dept. of Agriculture, 1901.
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board exporters, but they now sell direct to foreign importers. The
seed goes to Germany, Denmark, the Netherlands, France, Holland,
Great Britain, Australia, and some to Ireland, in all of which it is
sown for pastures and meadows, mixed with other grasses. Germany
is the largest taker."^
OliCHARD GRASS.

Orchard-grass seed is a Kentucky product, although some is grown in
southern Indiana and in Nebraska, and small lots in southern Virginia
and in Maryland. This seed is also largely grown in New Zealand,
and comes in competition with the American seed in the European
markets. It is sometimes even placed on the American market, but as
yet infrequently and in small lots. In Kentucky orchard-grass seed
is harvested in the latter part of June. Some allow sheep to pasture
in the fields after the flower stalk has been sent up, because thc}^ will
eat the weeds and clover, making the work of harvesting and thrashing easier. The grass is cut with a self-binder, tied in bundles, and
left to dry in ^ncapped shocks. The seed is thrashed with wheat
separators having specially constructed sieves. As it comes from the
thrasher the seed needs recleaning to make high-grade seed, but much
is sold just as it comes from the thrasher; it is commonly sold by sample. The crop is from 8 to 20 bushels per acre.
KENTUCKY BLUE GRASS. ^

The seed of the Kentucky blue grass {Poapratensis) is, like that of
orchard grass, mostly harvested in Kentucky, the blue-grass region
being about Lexington, Paris, and Winchester, and thus east of the
counties in which orchard-grass seed is produced. Some blue-grass
seed is also saved in Iowa and in northwest Missouri, and the amount
is steadily increasing. Owing to care in curing, the Western seed is
often of the very best quality.
The seed of Kentucky blue grass is harvested by stripping the seed
from the panicles with either a comb or a rotary stripper. The roughstripped seed contains portions of the stems of the blue grass, weeds,
leaves, and other rubbish. The entire mass is put into sacks and carried to the curing ground, where it is spread out in windrows to cure.
Here it must be frequently turned to prevent heating, because if this
is not done the pile of seed and green stuff quickly attains a high degree
of heat, and injury to the seed results. When dry, the seed is cleaned
by specially constructed machinery, which removes the chaff and the
wool and turns out clean and smooth seed of the grade known as
''fancy.-' (PL XIX, fig. 1.)
^Gilmore, J. 8., Report of the Kansas State Board of Agriculture for the quarter
ending March, 1900.
'^For fuller account, see Bui. No. 19, Bureau of Plant Industry, U. S. Dept. Agr.,
*'Kentucky bluegrass seed: Harvesting, curing, and cleaning," by A. J. Bieters and
Edgar Brown.
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There are two grades in the trade, the fancy and the so-called extra
clean, which consists of the chaff and light seed left after the fancy has
been taken out. The seed is sold by sample, since all lots of fancy
are not of the same quality. It is sometimes adulterated with Canada
blue-grass seed. The weight of export fancy is 22 to 23 pounds per
bushel, sometimes even going higher; but the domestic trade takes a
lighter grade, weighing 19 pounds, more or less, to the bushel.
Most of the redtop seed is produced in the southern part of Illinois,
while some seedsmen report that a part of their supply comes from
New Jersey. The seed is harvested during July, and in two ways—
some still employ mow^ing machines, cutting the grass as hay and cocking or stacking after the grass is dry, while the new method is to
harvest the seed by stripping with a rotary stripper like the one used
for harvesting the blue-grass seed. When the new method is used, the
grass is subsequently cut for hay, and the seed is thrashed in a grain
thrasher, just as is done when the grass is cut by the old method. In
thrashing, the wind is entirely shut off and suitable riddles are put in.
When the seed is thrashed, it contains a certain proportion of clean
hulled seed, some good seed with the hull on, and some chaff. There
is also a variable percentage of timothy, clover, and weed seeds. The
farmers do not, as a rule, attempt to separate the "fancy " seed, as the
clean-hulled seed is called, from the balance of the crop, but sell the
whole to cleaners, who separate the different grades of redtop from
the other seeds and chaff. The good seed in the hull is known as
"prime" seed.
BEARDLESS BKOME GRASS.

The Northwest is rapidly becoming a source of supply for the seed
of beardless brome grass {Bromus inermis)^ although much is still
imported. The seed is grown in Minnesota, the Dakotas, Oregon,
Idaho, and Washington, as well as in the British territories to the
north of these States. The seed is harvested when fully ripe, although
care is taken to cut before the seed begins to shatter. Harvesting is
done with a self-binder, set so as to cut high, and thus take in as little
of the leaves as possible. When well dried, the seed is thmshed in a
wheat separator, using an oat sieve and shutting off most of the wind.
Some claim to use special devices, but if the seed is allowed to become
well ripened before harvesting, it can be thoroughly cleaned in an ordinary separator. Samples of Idaho seed have been received that were
more than 90 per cent pure, and others grown in North Dakota during
the present season contained 97.5 per cent pure seed, 94 per cent of
which germinated.
The amount of seed secured per acre varies much, some growlers
reporting 150 to 600 pounds, while others give 10 to 300 pounds as the
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ran^e. According to the tests at the Minnesota experiment station, it
costs about 10 to 12 cents per bushel to thrash the seed. As there is
no established grade, the seed is sold by sample, and the price varies
widely, there being no constant and well-defined relation between quality and price.
The different varieties of millet are grown for seed in many States
in the South and West, from Georgia through Tennessee, Indiana, and
Illinois to Wisconsin and Minnesota on the north, and as far as Kansas,
Nebraska, and Texas to the west and southwest. A little is also produced in Oregon, but almost wholly on special contracts with dealers.
This is also the case in Pennsylvania and Massachusetts, where some
dealers grow their seed of Japanese millet on contract.
Although the general range is so wide, all varieties are not grown
throughout this entire range. Pearl millet is largely a Georgia product. The headquarters for German millet is in Tennessee, but Texas
produces some, and it is also grown in other States, notably Indiana,
Illinois, Nebraska, and Kansas, where also the common millet is
grown. Some seed of the latter variety comes from Wisconsin, Minnesota, .and Michigan.
The German millet seed grown in Tennessee and in Texas is more
highly valued in the trade than that of the same variety from the
North and West. It is generally believed by seedsmen that the more
rounded seed from Tennessee will produce a better crop than the somewhat elongated Western product. At any rate, higher prices are willingly paid for Southern seed, and dealers not sufficiently familiar with
its appearance are sometimes imposed upon by having Western seed
delivered to them at the price of Southern. It is impossible at present
to decide how well founded is the trade belief in the superiority of
Southern-grown seed, and the fact is recorded here simply because
it has an important bearing on the price.
The harvesting and cleaning of millet seed do not differ much from
the same operations in the case of wheat. The cix)p is cut with a selfbinder as soon as ripe, to prevent loss of seed by shattering. When
dry, the seed is separated by a grain thrasher. It is sold both by grade
and by sample.
SOßüHUMS.

Under this title we include all the varieties of Sorghum vulgäre^ such
as Kafir corn, Milo maize, Jerusalem corn, Dhoura, Early Amber
cane, Orange cane, and what is more generally known as sorghum.
These varieties are grown more or less throughout the Central United
States from Ohio to Kansas and from Georgia to Texas, special strains
of early varieties being raised in the more Northern States. The principal seed-producing States are Kansas, Nebraska, and Iowa.
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The method of harvesting and cleaning is essentially the same for
all varieties, and is described for Kafir corn by J. G. Ilaney/ (PI.
XX,%. 1.)
When fodder as well as seed is wanted, the stalks are cut, preferably
with a corn binder, bat when only the seed is desired, a header is used,
which takes off the heads and a small portion of the stalks.. Thrashing is done with a grain separator. If the entire stalk has been cut
with a binder, the bundles are thrust for a moment into the cylinder,
Vv^hich removes the grain, and the stalks are taken out and thrown aside.
A common method is to cut the heads from the stalks before thrashing, using a broadax or a knife on a block connected with a wagon box,
or arranged in any other convenient way. The heads are then run
through a separator the same as those that have been headed in the
field. (PI. XX, fig. 2.) Care is taken that the seed does not heat,
which it is very likely to do when stored in sacks, and by which the
vitality is quickly injured. The crop varies from 20 to 75 bushels per
acre, even more being sometimes reported. The seed is sold by sample, and is usually recleanéd by dealers, who claim to suffer a 5 per
cent loss in cleaning, some even reporting 15 per cent in certain cases.
JOHNSON GRASS AND TEOSINTE.

Johnson grass is another species of sorghum {Sorghum halepense)^
and is known by various names, as Evergreen millet, Mean's grass,
Guinea grass, Green Valley grass, and Cuba grass. The seed is largely
a Texas product, but is also saved in Louisiana, Mississippi, and Alabama. It is harvested early in July with a self-binder, shocked, and
thrashed with a grain thrasher. The seed is not usually recleaned by
growers, being considered clean enough directly from the thrasher,
though, jobbers -often reclean seed and claim that they lose 5 per cent
in cleaning. An average crop is from 8 to 10 bushels per acre, and
two crops of hay are subsequently taken from the land. If the conditions are favorable, a second crop of seed may be secured, which
ripens September 1 or later, but this crop is uncertain, and is not
depended upon. The straw left after thrashing the seed has some
feeding value, and sells for 75 per cent of the price of regular hay.
The seed is sold by sample.
The teosinte seed raised in the United States is exclusively Floridagrown, the extreme southern part of the State suY)plying nearly all
the seed sold in this country. Foreign seedsmen have their seed grown
in Egypt, and some is said to be grown on the plains of Algiers. In
Florida the plants arc grown in rows, and are sometimes cut once or
twice before being allowed to produce seed. The seed ripens in
^ Report of Kansas State Board of Agriculture for the quarter ending March, 1900.
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December, and is thrashed with a regular grain thrasher. It is sold
by sample, and is recleaned by dealers, who claim to lose about 5 per
cent in the process.
LESS IMPORTANT AND FANCY GRASSES.

The grasses filling less important places in the economy of the American farm arc mostly imported. Canada blue grass is raised along the
northern shore of Lake Erie and some in New York State. The Canadian seed is almost all sold in the United States, the greater portion
being used to adulterate the seed of Kentucky blue grass.
English and Italian rye-grass seed are imported from Ireland and
Scotland, some being also raised in Germany and France.
The seed of rescue grass {Bromus imwloides) is produced in Texas,
in Louisiana, and perhaps in Georgia, although Georgia rescue has
lately been confounded with cheat {Bromus secalimis)^ ynach has been
sold as Arctic, or rescue, grass. In Texas the yield is about 40 to 50
bushels per acre. The grass is cut with a mower, raked into windrows, and cleaned with a flail. The seed is sold by sample. Texas
blue-grass seed {Poa arachnifera) also comes from the same county
(Ellis) that produces the rescue-grass seed. The former is all gathered
and rubbed by hand, hence the high price of the seed. This grass is
more frequently propagated by sets, which are grown in Georgia and
Louisiana. Tall meadow oat-grass seed is grown in Virginia and
Oregon.
The seed of the so-called fancy grasses and of Bermuda grass is
imported, the latter from Australia, the others from different European
countries. The seeds are mostly gathered by hand and in small quantities in meadows, woods, and fields. Some of these seeds are raised
to a certain extent in the United States, but the demand for them is
not enough to warrant their production in commercial quantities.
MISCELLANEOUS AGRICULTURAL SEEDS.

In this class we include a few important staples, as cotton, tobacco,
rape, flax, hemp, and sugar beet, and some minor crops, as broom
corn, wild rice, saltbush, and pumpkin.

Cotton seed is produced in all the Southern States, and is usually
sold, without grade or sample, being used for seed just as it leaves the
gin freed from the lint. Commonly, no selection is practiced, and
seed is planted frequently without even the name of the variety being
known. More careful growers, however, plant a few acres each year
for seed purposes. This patch receives the best of care; the cotton
from the plants so grown is ginned separately and the seed is used the
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following year. Besides this, a suiBcient number of plants to plant
the seed patch again are specially selected, and the seed they produce
is planted to grow the seed crop of the next year. A great deal of
special breeding is now going on among cotton experts, but such careful methods have not yet come into general use.

Tobacco seed is grown commercially in Virginia, but the best tobacco
growers save their own seed. The tobacco produced in all the important tobacco sections has a character of its own, to preserve which the
growers must use seed saved from selected plants grown in the locality
where the tobacco is to be raised. Maryland farmers would not think
of using any but their own seed to produce the particular kind of
tobacco they grow. In Pennsylvania, the Havana tobacco has taken
on a character of its own, and imported seed can not be used the first
year for producing a crop. Not till the third generation can the seed
be depended upon to yield a crop equal to the regular Pennsylvania
Havana, and each year thereafter the grower saves his own seed from
selected plants.^
The Florida-grown Sumatra tobacco is preferably i*aised from seed
taken from the first or second generation after importing the seed.
Careful men save enough of the seed of these crops to last for ten years,
hanging it up in bags, and using it year after year. The seed retains
its vitality and produces better tobacco than seed saved from a later
genemtion.^
HEMP.

Hemp seed is raised in Kentucky, Missouri, and eastern Kansas,
most of it being, however, sold as bird seed. When hemp is to be
grown for seed it is planted in hills 42 to 48 inches apart, and is cultivated like corn. It is sometimes "topped" to make it spread and produce more seed. After the male plants have shed their pollen they
are cut out. The seed is thrashed with a flail in a wagon box or any
other convenient place, or beaten out over sheets of cloth spread on
the ground. Much seed is also produced by plants grown for the
fiber. This is known as "lint" seed, and is light and inferior in quality. It is not used for seed purposes except in years of short crops,
when the heaviest of the lint seed is cleaned out to be sold for seed.
Growers commonly prefer a small dark-colored seed. (PI. XXI.)
Small quantities of seed are annually imported from China, France,
and Italy. The seed from China is mostly received through missionaries in small packets, and is highly prized. The first year it is sown
for seed purposes exclusively, and does not at first yield as good fiber
^Whitney, Milton, Chief, Bureau of Soils, U. S. Department of Agriculture.
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as the American plant. The Chinese variety rapidly becomes acclimated, and the seeds of the second and third generations produce
plants with fiber of the best quality. The occasional importation of
the Chinese seed is necessary to keep up the quality of the American
hemp, which tends to deteriorate.

Flax seed is produced in scveml Northwestern States, but it is
mostl}^ used for crushing. The usual practice of farmers is to save out
enough seed for the following spring's sowing. Such seed is often
selected by the fanning mill, or the common run of the market seed
may be used. The seed grown in the North and sold on the Chicago market for crushing produces a plant with inferior fiber, but
some farmers use their own seed rather than pay the extra price for
imported seed. Seed from flax grown for fiber in Michigan is thrashed
and used for seeding, but little selection is practiced, and the plants
degenerate. To save this seed the flax plants are pulled, tied in bundles about é inches in diameter, and stood in shocks like wheat until
dry. The seed is then thrashed by passing the seed ends between
smooth rollers, which crush the capsules and partly break them off.
Other machinery is used to complete the thrashing, and the seed is
cleaned with a fanning mill. The best fiber is produced from plants
grown one or two generations in this country from seed imported
from Riga, Russia.^
KAPE, PUMPKIN^ SALTBUSn,

The use of rape for sheep and hog pasture is constantly increasing,
and the seed used east of the Rocky Mountains is all imported, mostly
from England. In Oregon, rape seed is being grown, and although
there is not yet enough to supply the home demand the prospects are
favorable for an increase of the output. The first seed crop placed on
the market was grown in 1900, but some farmers had been growing
their seed for several years. The rape to be saved for seed is pastured
with sheep until March, when the flower stalks begin to come. The
crop is harvested with a mower or harvester, but is not bound, and
the seed is thrashed out by a common thrasher. The Oregon Agricultural College has grown rape seed, harvesting (during 1901) 2,331
pounds from ^2.17 acres. The seed ripens from the latter part of
May to the middle of June. Louisiana farmers also grow some rape
seed, but only for their own use.
Field pumpkins are grown in many States, and most farmers save
some seed for their own use. The seed grown for the trade is, however, supplied by regular growers, who raise the pumpkins on their
own farms or by contract with neighboring farmers. The average
^Dewey, L. H., Assistant Botanist, U. S. Department of Agriculture.
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yield is 3 bushels per acre, a bushel being 28 pounds. The seed is
harvested in October and November, and is removed from the pumpkins by hand. It is sold b}^ sample, the price ranging from 2^ to 5
cents per pound. (PI. XIX, fig. 2.)
The seed of the Australian saltbush comes partly from Australia,
and the remainder is grown in the Western States, chiefly in California.
In the latter State the seed is harvested by hand in August and cleaned
by the growers. It is sold by sample.
WILD KICE, BROOM CORN, ALFILARIA.

Wild rice {Zizania aquatica) is gathered in the swamps about the
lakes in northern Minnesota and Wisconsin. The Indians go out in
canoes early in September and beat the seed off into the boats. It is
later recleaned and sold by sample.
Broom-corn seed is largely grown in Iowa. It is harvested in September and the seed removed by a special machine called a stripper.
The crop runs from 1,500 to 2,500 pounds per acre and is recleaned,
the loss being from 20 to 25 per cent. As soon as the seed is dry it is
placed on the market and sold by sample.
Alfilaria {Erodium cicutariimi)^ which is coming into use as a forage
plant in the Pacific coast States, produces seed wherever it ia^grown,
but the seeds are difficult to collect free from weeds. They are always
gathered b}^ hand from the ground in May or June, according to the
season. The seed is sold by sample, and whether or not it needs
recleaning depends upon the time it is gathered.
SUGAR-BEET SEED.

-

Sugar-beet seed is practically all imported. Some is produced in
Utah and some in California, and a few of the experiment stations and
some of the sugar-beet manufacturers have made more or less successful attempts to grow good seed. In Washington State, beet seed has
been raised from beets taken without chemical selection from fields
that yielded an average factory return of 20 per cent, some beets
going as high as 24 per cent. This seed in turn 3âelded beets for
which the factory returns showed 19.9 per cent sugar and 88 per cent
purity, while beets in the same field from best imported seed contained 18.59 per cent sugar, with a purity of 85.67. So far, however,
these results have only just passed the experimental stage, and the
amount of seed produced in the United States is not large enough to
materially affect the importation of German and French seed.
Sugar-beet-seed growing requires more skill and care than does the
growing of any other agricultural seed, and there are few even of the
finer flower and vegetable seeds that require so much attention and
labor to produce. High-grade seed is grown only from mother beets,
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every one of which is examined for shape, character of leaf, and keeping quality, and tested for sugar content. On large farms, where
thousands of pounds of seed are grown each year, there are well-
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equipped chemical laboratories in which every beet is tested before it
is planted. This is done by taking a core out of the beet and subjecting it to an analysis for sugar content. Only those beets that contain

254

YEARBOOK OF. THE DEPARTMENT OF AGRICULTURE.

a sufficiently high percentage of sugar are used as mother beets. The
seed from the mother beets is planted the next year and the resulting
plants allowed to grow thickly in the row. A large number of under-

sized beets are grown per acre in this way. These are dug, stored,
and planted out the following spring to produce seed for the trade.
This is the common practice abroad, but it is claimed that better beets
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could be grown if the seed from the tested beets were used to produce
the beets for the factory. By the common practice, the tested beets
really become grandmothers, the mother beets being small, inferior
roots, designed wholly for seed production.
Sugar-beet seed is sold on guaranty and is carefully tested for
moisture content, purity, and germination. If the seed does not reach
a certain standard in regard to these points, it may be rejected or the
seller may submit to a pro rata reduction in the price. These tests are
made at stations established for the purpose of testing seeds, and
according to rules and regulations adopted by various societies or
stations. There are a number of standards for the quality of beet
seed and several ways of determining the real value of a sample. The
best known and most important are the Magdeburg and the Vienna
standards. The forme.r have been adopted by the German Beet Sugar
Association and are recognized throughout Germany. Probably all
of the seed sent to the United States is sold under the Magdeburg
rules. The Vienna standards are in force in Austria. The germination tests to determine the value of the seed are made under such conditions that the temperature and moisture may be controlled, the
former being kept for eighteen hours at 20^ C, and for six hours at
30^ C. Since the most important matter, the quality of the beets that
will be produced, can not be determined by an examination of the
seed, careful buyers deal onl^^ with growers of established reputation
on whose word they may depend for the most important information
regarding the quality of the seed.
CHARTING THE DISTRIBUTION OF SEED-PRODUCING CENTERS.

It is impossible to draw a hard and fast line between the production
of seed for the farmer's own use with the sale of a small surplus and
the sale of a volume of seed sufficiently large to influence the market;
and it would be impracticable to show all the places where seed is saved
for seed purposes. An attempt has therefore been made to indicate
the States or parts of States from which the seed trade draws the principal supply of seed of each variety. The information on which the
charts (figs. 22 and 23) were prepared was secured partly as a result
of personal observation and partly through the kindness of seedsmen
and directors of experiment stations and others connected with the
stations, and the charts are believed to be as full and as accurate as the
present condition of our knowledge permits. It is not improbable
that certain sections have been overlooked or that in some cases a kind
of seed has been credited to a State in which not enough of that seed
is grown to justify such credit, but on the whole the charts give a
reasonably correct survey of where the seeds of forage arid some other
economic plants are grown for the seed trade.
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The cereals and cotton have been omitted, since the seed of these
plants is saved and sold wherever the crop is grown.
On the charts an attempt has been made in some cases to indicate,
approximately^, the part of the State in which a certain seed is grown.
In all such cases the name of the seed is underscored. In all other
cases the location of a name is a matter of convenience, and does not
mean that the production of the seed is confined to the part of the
State on which the name happens to stand.

