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SIR: I have the honor to transmit herewith a paper entitled "A
Successful Southern Hay Farm," by Mr. Harmon Benton, Assistant
Agriculturist, prepared under the direction of the Agriculturist in
Charge of Farm Management Investigations of this Bureau.
While this paper is an exceedingly interesting one as showing the
possibilities of a small area of land in the South, it should be understood that the conditions under which the farm in question was managed were unusual. As pointed out in the paper, it would not be
possible to duplicate in many places the prices for hay received by
the owner of the farm in question. There are many sections of the
South, however, where hay would sell at a handsome profit, and the
adoption of the systems of management set forth in these pages
would be of material advantage in building up the soil. The suggestions and recommendations made are certainly worthy of consideration, and I therefore recommend that the paper be published
as a Farmers' Bulletin.
Eespectfully,
B. T. GALLOWAY,
Chief of Bureau.
Hon. JAMES WILSON,
Secretary of Agriculture.
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A SUCCESSFUL SOUTHERN HAY FARM.
INTRODUCTION.
In localities where a one-crop system has prevailed for a number
of years farms which deviate from this system are of special interest,
because they show what types of farming are possible in the section
in which they are located. In the cotton-growing States such farms
are of unusual interest for the reason that so few of them exist.
Much of the hay consumed on Southern farms and plantations is
shipped from the North. As a result, hay is high priced in the
South. There is room for a considerable number of hay farms in
that section. That such farms can be made to pay handsomely is
demonstrated by the experience of the farmer whose work is described in these pages.
Not every hay grower can follow the methods here described.
It is not necessary, however, that a farmer should feed steers for
their manure, as is done on this farm, in order to be able to grow
hay. While nothing else is quite equal to manure, land can be kept
in good heart by plowing under an occasional green crop and then
using lime and commercial fertilizers.
A brief discussion of hay growing under more usual conditions on
southern farms will be found at the end of this bulletin.
LOCATION.
Eight years ago Dr. D. S. Ramseur, of Cherokee County, S. C,
purchased a run-dowm cotton farm in the Piedmont region, 25 acres
of which he has placed under the mangement described below. At
that time the land would not produce more than one-fourth bale of
cotton to the acre, with 250 pounds of fertilizer. Now the land is
yielding more than $50 an acre annually, with less labor than cotton
would require. Besides, it is improving in fertility.
The soil varies from a pebbly clay to a sandy loam.
MANAGEMENT.
Under the present management the value of the farm has been
greatly enhanced. To illustrate: Doctor Eamseur purchased a few
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acres of land from an adjoining neighbor in 1906 at $16.66 per acre.
At the same time the neighbor offered $100 per acre for the adjoining portion of Doctor Ramseur's farm. It is interesting to note that
the difference in value of these two farms has been brought about by
difference in soil treatment in eight years' time; besides, profitable
crops of hay have been removed from the land every year.
The management of this farm is of interest to every cotton grower
and every tobacco grower. At the time the farm was purchased it
was terraced according to the usual custom in cotton fields in that
section. By the plan followed the objectionable terraces have been
removed and the soil has been greatly increased in fertility and in
value. The effect of torrential rains is not so great in washing out
gullies, owing largely to the fact that the land is covered with some
growing crop all the time and to the addition of organic matter to
the soil. The methods used by Doctor Ramseur can be applied to at
least a small portion of many southern farms and plantations.
For the first few years the crops on the farm here described consisted of oats in winter, cowpeas in summer for hay, and a sufficient
acreage of corn to supply the farm. The application of barnyard
manure and the turning under of oat and cowpea stubble made it
possible to grow crimson clover, and that crop now occupies an important place in the cropping system and has proved to be most
valuable.
No commercial fertilizers have been used on the farm since the
present owner bought it. A dressing of 6 to 8 tons of barnyard
manure per acre is applied annually. This manure is obtained from
feeding beef cattle at the owner's home, one-fourth mile from the
farm. The beef cattle are natives, fattened for the local market on
cotton-seed meal and hulls. The feed is mixed in the proportion of
1 pound of meal to 5 of hulls. TwTenty-five pounds of the mixture
are fed per day per 1,000 pounds live weight. An average of 25
animals is kept constantly on hand; these are sold to butchers as demanded by the local market.
No accurate accounts are kept of the feeding operations, but it is
estimated that the increase in live weight and the advance in price
of fat cattle over poor ones pay for the food and the time consumed
in feeding, leaving the manure as profit.
The animals are fed the same summer and winter under a large
shed surrounding the main barn. Feed and water are placed in
separate troughs, and the animals eat and drink at will.
The principal part of the work on this farm is performed by one
man and one horse. Additional help in the way of teams and men is
used during the harvest season. The owner informed the writer
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that the horse and man did enough " outside work " to pay for the
extra help during the harvest season.
During the winter of 1905 the crops consisted of 18 acres of oâts
and 7 acres of crimson clover. In the spring of 1906, 3 acres of the
land that was in crimson clover the preceding fall were planted in
corn, the remaining 4 acres of clover land and the 18 acres of oat
land being sown broadcast to cowpeas. No regular rotation of crops
has been practiced, owing to the fact that the acreage of corn has
been decreased as the land increased in yield and that variation of
seasons causes the area of crimson clover planted to be variable. The
idea is to get over the entire farm with crimson clover as often as
possible.
Corn follows a portion of the clover in the rotation, neither being
planted two years in succession on the same land, except in the case
of crimson clover following corn. By this system corn and clover
gradually rotate over the entire farm. More years are required for
corn than clover, as it occupies less than one-half the land now
planted in clover. Corn always follows early plantings of crimson
clover after cowpeas. This system enables the owner to secure two
crops a year from the land : Fall crops, clover and oats ; spring crops,
corn and cowpeas.
It is quite probable that if vetch seed were sown with the oats
better results would be secured. The land is now in condition to
produce good vetch.
This plant would add to the quality and
quantity of oat hay produced and at the same time supply a winter
legume. This combination was tried in a small way in the fall of
1906. At the suggestion of the writer the same combination will be
tested on a larger scale in the autumn of 1907. By planting vetch
with oats two crops of leguminous plants can be secured from the
same land every year—oats and vetch and crimson clover in winter
and cowpeas in summer.
Cotton is never grown on this farm, as it costs too much in proportion to the amount received for the product.
German millet has been successfully tried, but it is not a satisfactory crop on this farm. Its season is not quite the same as that
of cowpeas and it does not fit into the system of growing two crops
a year. Farther north, where it can be sown later, it would do this.
Doctor Ramseur does not like sorghum as a hay crop. He considers
the yield satisfactory, but it can not be baled and put on the market
in a satisfactory condition because it is impossible to dry it sufficiently to prevent the juice from breaking out of the stems when it is
baled. This objection would not hold on farms Avhere the sorghum
hay is fed at home and where, consequently, it does not need to be
baled.
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CULTURAL METHODS.
CRIMSON CLOVER.
Crimson clover always follows corn and as much of the cowpea
land used for early cutting as can be properly prepared for planting
before November 1. Clover seed is sown in the corn at the last plowing and on cowpea land as soon as possible after the removal of the
earlier cutting of cowpeas for hay. On corn land the clover is sown
at the rate of 20 pounds per acre and cultivated in at the last working
of corn. After the cowpeas are harvested the land is plowed as
well as possible with a one-horse turning plow. Afterwards it is harrowed into good condition. On cowpea land also the crimson clover
seed is sown at the rate of 20 pounds to the acre, but is harrowed in
lightly.
Doctor Kamseur prefers to plant crimson clover in August and
September. He never plants it after November 1, because the young
plants are frequently injured by winter freezing, and besides the
growth is unprofitable when planted later. After sowing all the
crimson clover possible the remainder of the land is sown to oats.
The earlier plantings of crimson clover are ready to cut for hay
about May 10. The hay is allowed to remain in the swath until
thoroughly wilted. It is then raked into windrows and allowed to
remain until quite well cured, after which the hay is thrown into
small, tall cocks, where it remains until thoroughly cured. After
being cured the hay is drawn to a large shed in the field, where it is
allowed to remain until the owner is ready to put it into bales.
From practical experience extending over a period of about four
years Doctor Ramseur states that crimson clover should not be cut
for hay while too green. Pie lets about two-thirds of the flowers
dry on the seed head before cutting. He states that he practically
lost one crop by cutting too green. " If cut when in full bloom it
takes much longer and is more difficult to cure." On the other hand,
this crop should not be cut too ripe. If allowed to stand much longer
than the early flowering stage, the beards of the calyx form " witch
balls " in the stomachs of stock eating the hay, sometimes with fatal
results.
Doctor Ramseur considers the stubble of a good crop of crimson
clover, when turned under, far superior to cowpea stubble.
The yield of crimson clover in 1906 was 3,500 pounds (If tons) of
cured hay per acre.
OATS.

After November 1 the portion of the farm that can not be planted
to crimson clover is gradually prepared as well as possible with
a one-horse plow, and a variety of oats known as the Appier is
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drilled in at the rate of 2 bushels to the acre. The open-furrow system is practiced in planting oats, i. e., rather deep furrows are laid
off 15 to 18 inches apart, and the oats are planted with a one-horse
planter in the bottom of these furrows. In this section oats frequently " heave " during the winter when planted on the level, but if
planted in these furrows particles of soil from the sides of the furrows are loosened by freezing and recover the roots of the oats as
they are " heaved " out of the soil.
Oats are planted, as previously stated, over the whole area not
planted in crimson clover. In 1906 the 18 acres planted averaged
3,000 pounds of cured hay per acre. The oats are cut for hay while
in the dough stage. Doctor Ramseur states that it pays him better
to convert oats into hay than to grow them for grain. Oat hay is
handled in all respects like crimson clover hay.
CORN.

In 1906, 3 acres of the land that had grown crimson clover wTas well
prepared with a one-horse plow and planted to corn about June 1.
The corn rows Avere 4 feet apart, single plants being left 15 to 18
inches apart in the row. The crop was cultivated shallow and level,
so that the crimson clover sown at the last plowing could be cut for
hay the following spring.
The corn was cut close to the ground about eight days after the
fodder-pulling stage had passed, and it was shocked where it was
and left for six weeks or two months. It was then shredded. The
corn measured 66f bushels per acre. The stover yielded 2 tons per
acre. This is baled and finds ready sale on the local market.
Doctor Ramseur has no shredder, but employs the owner of one to
come to his farm and shred his corn. It may not be out of place to
state that in this section of the country owners of shredders move
around from one farm to another for the purpose of shredding the
v
farmers' corn stover. Doctor Ramseur considers te
good
corn stover
equal in food value to cotton-seed hulls.
COWPEAS.

In summer the portion of the farm not needed for corn is planted
in cowpeas. The land is plowed as well as possible with a one-horse
plow, then harrowed and peas sown broadcast at the rate of 1^ bushels per acre from May 1 to June 25. The seed is harrowed in. The
vines are cut for hay after about one-half of the pods are ripe. At
this stage they are much more easily cured into hay than if cut
earlier. The vines are allowed to remain in the swath until well
wilted and the leaves are dry. The hay is then raked into wTindrows,
where it is allowed to remain until the smaller vines are dr}^ Then
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it is placed in tall, small cocks until it passes through a sweat. After
it has sweated sufficiently it is carried to the field shed, where it is
stacked in a large mow for about six weeks before baling. All hay
treated thus passes through a heat, but not enough to cause decay.
Mixed varieties of cowpeas are never sown on this farm, for the reason that different varieties ripen at different times. The owner of
this farm buys all his cowpea seed, because he thinks it pays better to
sell hay than to save seed. When possible, different varieties of unmixed seed are purchased, as early, medium, and late varieties give
him a better opportunity to cut the hay at the proper time.
FIELD SHED.
The field shed is cheaply constructed b}^ erecting four posts on a
square 24 feet apart; two of these are 22 feet high and two are 20
feet high. These posts are well braced, and a single pitch roof 2G
feet square forms the cover. The hay is drawn to this shed after being field cured, and it remains there for six weeks, or until the manager is ready to put it into bales. It should be noted that hay sells
better when baled. When this shed is filled it holds 600 bales of hay,
weighing from 80 to 100 pounds each. The mow covers a ground
space of 50 by 37^ feet. The hay is allowed to project 12-J feet on the
front and two sides, but does not extend beyond the roof at the back,
as otherwise water falling on the roof would run off on the hay,
EftTJIPMENT OF THE FARM AND ITS COST.
A statement of the equipment used on the farm and its cost
follows :
One
One
One
One
One
One
One
One
One

one-horse Georgia plow stock, with attachments
one-horse smoothing harrow
one-horse weeder
one-horse curved-tooth slicing and smoothing harrow
two-horse mower
one-horse hayrake
one-horse wagon
one-horse hay press
.
one-horse wooden roller
Total

$5.00
10.00
7.00
10.00
35.00
15.00
30.00
90.00
7. 50
209.50

EXPENSES AND RECEIPTS OF THE FARM.
The expenses of conducting the farm and the receipts from
products sold for 1906 are as follows:
Cost of labor.
One man, twelve months, at $15
One horse, use of, and feed
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Miscellaneous expenses.
Interest on 25 acres of land, valued at $100 per acre, at 8 per cent
Interest and depreciation on machinery, at 20 per cent

$200. 00
41. 90

Total

521.90
Receipts.

7 acres crimson clover hay, 3,500 pounds per acre, at $1.25 per hundredweight
18 acres oat hay, 3,000 pounds per acre, at $1.25 per hundred\veight___
22 acres cowpea hay, 3,000 pounds per acre, at $1.25 per hundredweight
3 acres corn, 66.66 bushels per acre, at 75 cents per bushel
3 acres corn stover, 2 tons per acre, at $15 per ton

$306.25
675. 00
825.00
150.00
90.00

Total income
Total cost

2, 046. 25
521. 90

Net income

1, 524. 35

These figures indicate very clearly the importance of growing hay
on the cotton farms of the South, where a large proportion of the hay
required is brought from other States. Doctor Eamseur sold all of
his hay at his barn, and could have sold more.
When it was suggested that by the use of two horses and two-horse
plows, wagons, and implements, one man would be able to work twice
as much land, and do especially the plowing better, the owner of this
farm informed the writer that his object was to show what could be
done with a one-horse farm.
Doctor Ramseur paid $15 a month for labor in 190G. For the year
1907, owing to the advance in the price of labor it was necessary to
pay the same man $20 per month. This man furnishes his own house
and boards himself.
APPLICATION TO OTHER FARMS OF THE SYSTEM DESCRIBED.
Comparatively few farms in the South have the supply of manure
necessary to duplicate Doctor Ramseur's methods, but even where the
manure from cattle is not available it would pay to grow at least
enough hay for home consumption, and in many parts of the South
by substituting commercial fertilizers for barnyard manure the
methods described could be followed with somewhat similar results.
On nearly every farm or plantation some manure is available. But
even where there is no manure hay could still be grown to advantage.
In some cases it would undoubtedly pay to plow under an occasional
crop of rye or cowpeas to put humus into the soil ; but where one is
growing legumes, and especially where there is a crop of stubble to
plow under every spring and every fall, there will usually be enough
humus in the soil so that commercial fertilizers will make good crops
of hay.
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Of course it would not be possible in all parts of the South to
duplicate the prices for hay received by Doctor Ramseur, but there is
not a Southern State where good hay like that grown on the farm
here described would not sell at a handsome profit over the cost of its
production. But while very few farmers would be able to make a
profit of $60 an acre on a hay farm, it would be a poor hay grower
indeed, with hay at such a price as now prevails in the South, who
could not make $20 an acre above expenses.
A word of caution should be inserted here concerning crimson
clover. This crop has become important only in a limited section
along the Middle Atlantic coast. Elsewhere results with it have been
very irregular. It would therefore be wise for the prospective hay
grower to experiment with crimson clover on a small scale until he is
sure he has learned how to grow it and has gotten his land well inoculated for it. Practically the same remarks apply to vetch, except
that the region in which vetch succeeds is considerably larger than
the corresponding region for crimson clover. Vetch usually does not
thrive when first sown on a piece of land, and the trouble seems to be
due to the lack of the proper bacteria in the soil. By persistent
effort, however—that is, by continuing to sow a little vetch on the
same piece of land for two or three years in succession—the land will
become inoculated, and then vetch may be readily grown; and it is
doubtful if there is any hay superior to that made by vetch. A very
good plan w^ould be to sow for winter hay crops a mixture of oats,
vetch, and crimson clover, or any two of these ; then for summer sow
cowpeas, using two or three varieties having different lengths of
growing season in order to extend the period of hay harvest.
Where manure is not available commercial fertilizers should be
used unless the ground is known to be rich. The fertilizers required
will depend largely upon the character of the crop grown and upon
the soil. In the coastal plains region there is no question that both
phosphoric acid and potash should be added even to a leguminous
hay crop, and for crops other than legumes some nitrogenous fertilizer should be added. One of the most successful hay growers in
the South uses for cowpeas, vetch, crimson clover, and other legumes
300 pounds per acre of a fertilizer containing 10 per cent of phosphoric acid and 4 per cent of potash. This is in the coastal plains
region. For crops other than legumes—such, for instance, as Johnson
grass and oats—he adds about 200 pounds of cotton-seed meal. In
the Piedmont region, where the soils contain more clay, the potash
could probably be omitted from the fertilizer without greatly affecting the yield of hay.
There should be no difficulty anywhere in the South in getting a
winter hay crop that would yield 1 ton per acre, to be followed by
312
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a summer crop of cowpeas that would yield from 1 to 2 tons per acre.
Considering the price of hay in the South and the considerable
income from a hay farm, the cost of the necessary equipment is not
too large.
In sections where Johnson grass is well established a very good
system of hay growing is to sow vetch or crimson clover, or both,
with a small amount of oats as a winter crop on Johnson-grass land.
Where the land is plowed early in the fall and put in good condition
for the winter hay crop, two or three good crops of Johnson grass
can be cut the next summer. This system will then give a crop of
winter hay and two or three cuttings of Johnson-grass hay every year.
A very good modification of this system would be to grow cowpea
hay every other year as the summer crop, alternating with Johnson
grass, and growing a crop of winter hay each year. The system
would then be, say, oats and vetch, followed by cowpeas, the land
being plowed and put in good condition before sowing the cowpeas.
After the cowpeas are off, disk in the winter hay crop ; then the next
summer, after taking off the winter hay crop, let the Johnson grass
come on.
One very successful hay grower in Mississippi sows bur clover on
Johnson-grass sod in the fall and pastures the bur clover during the
Avinter, allowing it to make just enough seed in the spring to reseed
the land. This treatment has increased the yield of Johnson-grass
hay prodigiously. This farmer cuts Johnson grass before it heads
out, or about the time it is heading, and thus avoids scattering the
seed of this serious pest.
It is hoped that a description of Doctor Eamseur's work, showing
the possibilities in the production of hay in the South and pointing
the way to a satisfactory method, will result in more hay being grown
in that section. The farmer or planter wTho buys hay, even at $15 a
ton, When he could grow it, is wasting money. The cost of growing
hay under ordinary farm conditions in the South is from $3 to $6 a
ton. It is easily seen that where a farmer must pay $15 or $20—
and sometimes even $25—a ton for hay, he would save a large part of
his expenses by growling his owTn hay.
~
On account of the difference in the crops adapted to various soils
and climatic conditions, it is manifestly impossible to lay out a cropping system for a hay farm that will suit all sections. If? however,
any farmer who reads this bulletin desires to do similar work oñ his
own farm, the Office of Farm Management Investigations, of the Bureau of Plant Industry, United States Department of Agriculture,
will gladly assist in arranging a cropping system suited to local conditions.
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