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PREFACE 

This work is intended to give brief and practical 

farming suggestions that will be helpful in the 

growing and using of forage crops. Special atten- 

tion has been given to soiling crops and to rota- 

tions, in order to suggest a continuous supply of 

forage throughout the growing season, a subject 

of increasing importance to dairy farmers in the 

vicinity of large cities. 

These suggestions for both crops and rotations 

have been found to be satisfactory in practice, but 

the work must be carefully planned if it is to prove 

successful. The systems of forage-crop rotations 

here outlined are intensive, and to secure the full 

benefits from their adoption the cropping must be 

accompanied by liberal use of manures and fertil- 

izers and by extra good tillage. 

The suggested improvements in the systems of 

rotation for general farm practice, where grain 

crops are the chief object, have also been found to 

be practicable for many conditions, although they 

(v) 



vi PREFACE 

are yet largely experimental, and in use mainly on 

small farms; their adoption, however, would result 

both in increasing the yield and quality of forage 

from a given area, and, if judiciously carried out, 

result in a better preparation of the land for grain 

crops. 

No attempt has been made to discuss all crops 

that may be used for forage, although those which 

have been found of service under special condi- 

tions have been included, as, for example, the 

millets, kafirs and a few of the less well-known 

grasses. The data in reference to these, however, 

have been drawn largely from the experience of 

others. Special attention has been given to the 

legumes, as their use is of the utmost value in 

any system of forage cropping, and many of those 

recently introduced.possess such habits as to per- 

mit their use without interfering with regular grain- 

crop rotations. 

E. B. VOORHEES. 
New Brunswick, N. J. 

May, 1907. 
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FORAGE CROPS 

CHAPTER I 

GENERAL VIEW OF FORAGE CROPS 

Tue subject of forage crops has grown rapidly 

in interest in recent years. This is due primarily 

to two causes,—to the general increase in knowl- 

edge of what constitutes a food, and the best 

method of using it; and to the increase in demand 

for dairy products, especially of whole milk in 

large towns and cities, which makes it desirable 

that a larger supply of succulent food shall be 

raised by the farmers engaged in its production 

near the point of consumption. 

In a narrow sense, the term “forage crops” is 

frequently applied only to those crops that are 

suitable for use as green food, and thus the term 

conveys the idea of soiling, or carrying the foods 

in their green state from the field to the animal. 

In a broader sense, “forage crops,” or perhaps 

better, “roughage crops,” includes not only those 

suitable and adapted to soiling systems, but 

those used as pasture, for hay and for silage; or, 

in other words, it includes the entire number of 

A (1) 



2 FORAGE CROPS 

crops of the different classes used to supply the 

roughage necessary in rations for farm animals, 

as well as to reduce the need for purchased feeds. 

In this book the term “forage crops” is used 

in the broadest sense. The common-language 

usage of forage (and which must prevail) would 

make the term a general one applying to all 

kinds of rough or coarse natural herbage food, such 
as animals might find freely provided by nature; 
as hay, pasture, herbage of maize, oats, cowpeas, 

vetch, sorghum. “Roughage” is practically synon- 

ymous, but is applied more particularly to the 

coarser kinds, that is, exclusive of hay and pas- 
ture. “Fodder” is the dried or cured herbage. 

“Soiling” is the feeding of animals on green herb- 

age that is cut and carried to them (as distin- 
guished from pasturing). 

THE MEASURES OF VALUE IN FORAGE CROPS 

The value of any forage crop is determined by 
a number of conditions, the first, and in the long 
run probably the most important, being the actual 
food, or the amount of dry matter, that may be 
secured from a given area and its usefulness as 
measured by the kind and proportion of the 
nutrients contained in it. A second considera- 
tion is its adaptability and usefulness for the 
various purposes, as, for example, for a soiling 
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crop, for pasture, for hay or for silage; third, its 

time of growth and season of maturity, as influ- 

encing its usefulness at specific times; and fourth, 
the nature of the plant, as having reference both 
to its composition as a food and the influence that 

its growth may exert on the fertility of the land. 

Indian corn, or maize, is very highly regarded 
as a general forage crop, because it can be 

grown successfully over a wide area. It is capable 
of producing a large yield of nutritive substance, 

highly digestible, very palatable, and relished by 

all farm stock. It serves an excellent purpose as 

a green forage for use in soiling; it can be so 

grown as to furnish succulent food through a com- 

paratively long period of the growing season; it is 
the best crop to supply succulent winter food in 

the form of silage; it also serves as an excellent 

source of both dried roughage and of concentrates 

when ripened and handled in the usual way. It 

therefore fulfils in a larger degree than any other 

one plant the chief requirements of a forage crop. 

Because of its vigorous habit and its season of 

growth, it is capable of acquiring its fogd from 
sources not so readily available to other plants; 
therefore, good results can be secured on land that 

would not be capable of producing crops more 

dependent on immediately usable food supplies. 

Red clover is another example of a forage crop 

that possesses valuable characteristics, It can be 
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very generally grown, is rich in nutrients, pala- 

table, and capable of use as a green forage or 

as hay; it possesses an important advantage in 

being capable of deriving a part at least of the 

nitrogenous food necessary for its growth from the 
air, and for this reason is regarded as an improving 

rather than an exhausting crop. It supplements 

the corn crop in composition, as well as in its 

power of obtaining nitrogen. Thus, in the growing 

of corn and clover in rotation, better rations are 

obtained and the soil less quickly depleted, than if 

corn alone is grown. 

On the other hand, such crops as rye and wheat, 

while readily grown, are serviceable only for a 

short period as green forage or for soiling, and 

are not so generally useful in their dried state as 

corn or clover. Their usefulness is due chiefly 
to their time of growth and season of maturity, 

which permits of their use as green forage or pas- 
ture when such crops as corn and clover are not 

yet ready. 

The cowpea possesses the characteristics attrib- 
uted to the clover in food acquirements, but it is 

possible to grow it only in the hot season, and it 

therefore serves only as a late summer or fall food. 

Another point of very great importance, and 
one which should be observed in comparing the 
various forage crops, is the food-content in the 

green state. Succulence is of course very impor- 
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tant in soiling crops, but it cannot take the place 
of actual nutrition; therefore, in measuring the 

value of crops for soiling, those that produce the 

largest quantity of actual food per acre should be 

given the preference, other things being equal. In 

other words, the value of a forage crop is measured 
by the dry matter, or food-substance other than 

water, and not by the ton basis without regard to 

the percentage of dry matter. It has been shown, 
for example, that certain of the crops which have 

their origin in hot climates make enormous yields, 

as teosinte and Pearl millet, yet the actual nutri- 

ment produced by them in a short period is rela- 

tively much less than from corn or some other 

crops whose natural habitat is the temperate zone. 

In many cases, one ton of corn, when in a state 
suitable for use as green forage or soiling, will con- 

tain twice as much dry matter or digestible nutri- 

ents as two tons of these crops which grow much 

more luxuriantly and are apparently superior 

sources of food-supply. 

In comparing the values of different forage 

crops, the character of the nutritious materials of 

the dry matter contained in them should not be for- 

gotten, and the influence of these in the nourish- 

ment of the animal. It has been very: clearly shown 

by nutrition investigations that nutrient sub- 

stances in feeds are of two general groups or classes: 

(1) Those containing a relatively large percentage 
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of protein, of which nitrogen is the base; (2) those 

containing a low percentage of protein, and, there- 

fore, usually richer in carbohydrates. Corn is a 

representative of the second class, whereas clover, 

particularly in its green state, represents the first 

class. A judicious combination of these two groups 

of substances results in a more economical feeding 

of the animal than the use of either one or the 

other in too great proportion. In the growing of 

forage crops, therefore, both classes should be rep- 

resented. For this reason, the various crops are 

classified and discussed in groups: (1) The group 

including those that belong to the grass family; 

(2) those belonging to the legume or clover family; 

(3) root crops; (4) and finally a brief account of 

permanent meadows and pastures. All this is pre- 

ceded by a discussion as to their use in systems of 

crop-rotation, and how to combine those of each 
group in order that a continuous summer feeding 

for soiling purposes may be best accomplished. 

IMPORTANCE OF SUCCULENT FOODS FOR DAIRY COWS 

Aside from the mere question of food production, 

the interest in forage crops has increased because 

the results of investigations of the dairy business 

have shown that if the product of the cow is to be 

kept up to the full standard, the animal must be 

supplied with an abundance of succulent food 
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throughout the entire year. Under old systems, 
when definite areas were devoted to pasturage and 

the entire supply of succulent food was from this 
source, animals were frequently poorly fed, because 

climatic conditions did not permit of a continuous 
and abundant growth of the various kinds of 

pasture. The crops were frequently lessened by 

droughts, extending over shorter or longer periods 

when the animals, not having supplementary food, 

were either insufficiently nourished or did not have 

food of the right kind. In other instances, late 

winter forage having been exhausted at the usual 

time, animals were turned out on pasture before it 

was abundant enough to supply the entire demands, 

or when the plants were so immature that, even 
with sufficient bulk, the necessary amount of actual 

nutriment was not obtained. Frequently, also, in 

certain regions where river or brook meadows serve 

as the entire source of pasture, summer floods inter- 

fere with the continuous supply of food, because the 

floods leave a deposit of mud and silt, and three 

or four days are required before the grass grows 
sufficiently to enable the meadow to be fully pas- 

tured again. Under these circumstances, animals 

frequently were not sufficiently nourished. Often 

heavy storms soak the ground so as to make 

the pastures wet and soggy, besides requiring con- 

siderable energy on the part of the animal to move 

about the fields, with consequent loss of product. 
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Pastures were too often the only source of succu- 
lent food; no provision was made for succulent 

winter food, and the less suitable dry foods were 

fed exclusively. Under all of these circumstances, 

where conditions were necessarily variable, the milk 
flow was naturally interfered with, and the actual 

profits from the dairy materially prevented. There- 

fore, the introduction of new crops, or the adoption 

of any practice which will result in providing for a 

continuous supply of food, must meet the approval 

of progressive dairymen. 

Aside from suggestions as to continuous supply 

of food by summer soiling, the growing of various 

forage crops must have a bearing on summer pas- 

ture, and on the necessity of supplementary feeds 
to meet the requirements when conditions are 

unfavorable, as well as to provide succulent foods 
for winter. To be sure, many farmers have it in 

their power to supply these supplementary feeds 

from the regular crops at certain seasons,—as, 

for example, when corn reaches a sufficient state 

of maturity to permit of its use, or when grass or 
clover from the mowing fields has reached the 

proper stage of maturity,—but ordinarily no pro- 

vision is made to meet the possible demands at 
such seasons. Many of the crops that serve an 

excellent purpose for soiling may be grown in 

small areas, and thus provide food when needed; 

and if not needed, the crop may be made into hay 
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for dry roughage in winter, and thus reduce the 

necessity for purchasing feeds. 

REGIONAL QUESTIONS 

The semi-arid regions of the West present 
peculiar conditions in relation to forage. In certain 

seasons, it is possible to secure good yields of the 
ordinary forage crops; but large areas which were 

formerly considered to be beyond the reach of 
profitable cropping are now productive, because 

of the improvements of methods and of the intro- 

duction of new plants. These lands have now a 

distinct crop- producing value, notwithstanding the 

shortage in rainfall. Advance in knowledge of the 
conditions may not make it possible to grow corn, 

but other well-established plants, that may be 

called “dry weather” plants, have been introduced, 

and are likely to be of greater service than those 
now regarded as better adapted for conditions 

of greater rainfall. Among these plants are the 

non-saccharine and saccharine sorghums, the first 

of which includes kafir corn and plants of that 

type, and the second the regular sugar-producing 

varieties. It seems desirable, in a work of this 

kind, that special mention should be made of these 

plants and their usefulness for these conditions, as 

their value has now been well established. 
In certain parts of the South, owing to the 
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character of the climate, it has not been possible 

successfully to grow the grasses which do well in 

the northern and central parts of the country. 

Timothy, orchard-grass, red-top and other-grasses, 

which serve to very good purpose for pasturage and 

hay in the North and West, are not well adapted 

to these regions. Therefore, special crops, which 

may or may not be adapted to rotations, answer 

an excellent purpose in providing grass, where the 

production of live-stock and the maintenance of 
soil fertility are matters of special importance. In 

many of the southern states, varieties of grasses 

have been introduced that possess such peculiari- 

ties of growth as to enable them not only to sur- 

vive but to provide hay and pasture of an excel- 

lent quality, while at the same time protecting 

the soil from losses due to washing from heavy 

rains, so prevalent in the South. Bermuda grass 

is probably one ef the most useful for the South ; 

its characteristics are discussed not so much in 

reference to its place among other forage crops in 

a rotation, as to its special usefulness in providing 

a satisfactory forage that is suitable for the con- 
ditions which exist there. 

In many of the colder regions, also, grasses 

whose value is established do not always survive 

the hard winters. These conditions have been 

met by the introduction of plants that, in a meas- 

ure, will take the place of those which are not to be 
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depended on. Therefore, such kinds as have the 
requisite hardiness, although they possess unfavor- 

able characteristics (as, for example, Bromus in- 

ermis), have been found to be most useful in these 

regions, 

PASTURES AND MEADOWS 

One other line of practice of very great impor- 

tance is the proper management and maintenance 

of grasses in meadows and pastures. Pastures will 

continue to be the main source of summer forage 

for far the greater number of farmers for a long 
time to come, although it is the exception, rather 

than the rule, that permanent pastures are regarded 

as equally important with other field crops. It does 

not seem to occur to the farmer that pastures, as 

well as other crops, must have food in order to 

furnish profitable results. As a rule, pastures are 

allowed to take care of themselves, and they be- 

come infested with weeds, brambles and unpala- 

table grasses, when by a little care the weeds may 

be kept out and sweet grasses maintained, and the 

yield largely increased. The necessity for growing 

many of the crops here discussed would in many 

eases be reduced if more attention were given to 

pastures; and the cost to the farmer would be rela- 
tively much less than is generally supposed. The 

expense of the labor involved in pastures is a com- 

paratively small item. They require, mainly, that 



12 FORAGE CROPS 

the land shall be top-dressed occasionally with lime 

and commercial fertilizer or manure, that wet places 

be suitably drained, that fresh seeding be made as 

occasion demands and that care be exercised in 

grazing them. With increased supplies of concen- 

trated plant-food, and knowledge concerning their 

adaptability and usefulness in feeding plants, we 

can now give suggestions which cannot fail to be of 

great service to the farmer, not only in reducing the 

expense of forage, but increasing the value of lands. 

The same is true, in a degree, as to the main- 
tenance of mowing meadows. Much labor would 

be saved, and the period of profitable cropping 
extended, if proper care were taken in seeding down 

the meadows and judicious treatment were given 

them afterward. Hay is one of the most valuable 

crops, taken all in all; yet less care is expended 
in the growing of this crop than in any of the 

cultivated crops. It is regarded largely as a scav- 

enger crop, which gathers up that which other 

crops have not used; but rather it should be re- 

garded as a crop that responds to proper treat- 

ment and that can utilize profitably direct applica- 
tions of plant-food. 



CHAPTER II 

FORAGE CROPS FOR HAY AND FOR IMPROVING 

THE LAND 

THE principles that underlie the successful 

growth of forage crops: apply quite as well whether 

the crops are used for dry forage or for soiling, 

although the number and kind of crops used for the 
two purposes are not necessarily the same. The 

advantage of a larger use of land for hay crops 

is not determined by the value of the hay crop 
itself. In many cases, the indirect value in soil 

improvement, which is a result of the frequent 

introduction into rotations of hay crops (both of 

grasses and legumes), is quite as great as the 

direct value of the forage. The more complete 
covering of the land with vegetation prevents 

losses that may occur when the fields are continu- 

ously cropped with grain, without intermediate 

cover-crops, or only infrequently cropped with hay, 

besides adding vegetable matter, the only natural 

source of humus. This humus is a result of the 

decay of the vegetable matter introduced by the 

roots and stubble; the humus is especially valu- 

able when it comes from the frequent introduction 

of leguminous crops, thereby increasing the con- 

(13) 
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tent of the valuable element nitrogen. The prin- 

cipal reasons for the rotation of crops are based on 

these facts. The purpose of a rotation is to pro- 

long the period during which profitable grain and 

other crops may be produced with the natural 

supplies of plant-food. 

Under present conditions in this country, the 
area that is devoted to the growing of hay is rela- 

tively large, although the average yield per acre is 

comparatively small. It is probable that the main- 

tenance of fertility by means of rotations is not so 

greatly influenced by the growth of leguminous hay 

crops as would be the case if, aside from their 
value as forage, there were a better understanding 

of their usefulness in soil improvement. The low 

average yield per acre of hay may be ascribed to 

several causes, chief among which are: 

1. Too extensive systems of practice, which do 

not provide for sufficient available plant-food. 
2. Lack of general information concerning the 

habits of growth, usefulness and composition of 
many grasses and legumes, which are well adapted 
to special conditions, including lack of knowledge 

of the best combinations of these plants. 

3. Defective systems of rotation, which do not 
provide for a proper succession of cereals and le- 

gumes, or which leave the land bare for long periods. 

4. Too little care in the preparing and manuring 
of the land for seeding, 
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5. Careless and imperfect methods of seeding. 
In regions where grain farming is practiced, and 

the grain sold, little attention is given to the hay 

crop; it is not a money crop in the same sense as 

corn, oats or wheat. If enough hay is procured to 

meet the needs of the working stock, no special 

efforts are made to secure thick and uniform 

stands, and thus the possibilities of the land are 
not realized, and the value of the crop, as a soil 
renovator, is not obtained. The small quantity of 

manure that is made is used on corn or wheat, and 

the grass or clover is seeded with the wheat, rye 

or oats. By these methods the added fertility in 

the manure has been largely used by the preceding 

crop of corn, or by the wheat or other grain crops, 

and only in exceptional cases, especially in the 

East and South, is a good catch secured, and, con- 

sequently, the yield is not large and it is often of 

poor quality. When dairying or stock-growing is 

combined with grain-farming, more attention is 
naturally given to hay, although even then the 

corn crop, which is regarded as the forage crop 

par excellence, is usually given first consideration. 

Hay standards 

The grass most generally grown for hay is 
timothy, which is a most excellent plant for the 

purpose, particularly from the standpoint of sala- 
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bleness, as the various grades fixed by hay associ- 

ations are based on this variety as a standard. 

Any admixtures of other grasses or clovers reduce 

the value in proportion to the quantity of timothy 

present. It is probable that for a long time to 

come timothy hay will remain the standard for 

market grades. Notwithstanding these facts, there 

are a number of other plants which, because of 
their adaptability to peculiar conditions, their 
larger yields, and their excellent quality for feeding, 

must sooner or later be recognized. Among these 

are orchard-grass, red-top, Kentucky blue-grass, 

Italian rye-grass, and others, some of which are 

discussed in some detail in other parts of this 

volume. The common recognition of the value 

of mixtures would result, in many instances, in 

largely increasing the possible yield from a defi- 
nite area, because mixtures of grasses that have 
different characteristics meet and average up the 

inequalities in seasons, soils and other conditions. 

The same is true of the legumes: many are suit- 

able for mixtures, and they improve the feeding 
value of the hay at the same time. 

Until recently, red clover has been the only 

member of the legume family extensively used for 

forage. It is well adapted to rotation-cropping, 
can be grown on most soils, and is a most excel- 
lent forage for all kinds of farm stock, but it can- 

not fulfil all requirements. Alsike clover, mam- 
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moth clover, cowpea, soybean, and spring and 

winter vetch are legumes that possess similar 
qualities from the feeding standpoint, and which, 
because of their habits of growth, supplement the 
red clover in improving rotations, while at the 

same time they permit a much larger production 

of forage from a unit of land. Alfalfa also belongs 

to this group, and is in many respects superior to 

any of them; but because it grows more rapidly 

and is perennial in its habits, it is not so well 
suited for mixtures or for rotations. 

Improvement of rotations 

In this country, extensive or large-area systems 

of farming are more generally adopted than inten- 

sive systems, and the crops are usually the cereals, 

as maize, oats, wheat and barley. These crops 
must depend on soil sources almost exclusively for 

their food supply, as the manures are made from 

a limited number of animals, and those secured in 

purchased supplies are not universally used. 
A rotation very generally adopted in the Hast 

and central West is corn, oats, wheat, hay, clover, 

or clover and timothy mixed. This is not, in all 

cases, a better rotation than any other, but it 

allows the growing of a larger proportion of grain 

crops. One method in such a rotation is to apply 

the manure on the sod for corn, which is harvested 

B 
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in the early fall and the land left bare of vegeta- 

tion until spring, when it is seeded with oats with- 

out further manuring. After the oats are harvested 

the land either grows weeds, which in this case are 

of some value, or is plowed and allowed to lie bare 

until.September or October, when it is seeded with 
wheat. An even less rational method, from the 

standpoint of economical use of the manure, be- 
cause it results in loss of fertility elements, is to 

apply manure to the wheat instead of the corn. 

By this system, but one, or at most two hay crops 

(if the second crop is harvested) are taken, and 

the land has but one year of partial rest in four; 

besides, there are two periods in the rotation when 

the land is bare, and suffers loss by leaching, 
blowing or washing, and possible lowering of “con- 

dition” due to the destruction of organisms. 

The above rotation is inexpensive of labor, and 

may prove profitable for grain-growing for a long 
time, on lands originally very fertile; but the fer- 

tility may be improved by the introduction of 

cover-crops and catch-crops, which will prevent 

possible losses of constituents, but which need not 

reduce the number of grain crops, and besides add 
one or more crops of hay. To accomplish this, the 
first crop (corn) may be seeded with the rye or 
wheat before, or immediately after, it is harvested. 

The rye will absorb and retain the nitrates formed 

in late summer and not used by the corn, and 
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also bind the soil and prevent the washing and 

blowing away of the finer particles in winter and 

spring, thus keeping the land in better condition 
for the oats crop, besides accumulating organic 

matter. 
If either clover or the Essex rape is seeded 

with the oats, the land does not le bare and ex- 
posed to the direct rays of the sun through the hot 

season, but is shaded with plants, which keep it 

cooler, and which are useful for pasture until it is 

time to prepare for wheat. The wheat crop is 
usually harvested early in July; if immediately 
afterward the land is thoroughly disked, and seeded 

with cowpeas, the land will again be covered dur- 

ing the hot months of July and August, and this 
will prevent, in large part, the possible destruction 
of bacteria, and at the same time make a crop of 
hay, which, under ordinary conditions of fertility, 

should yield from one to two tons per acre, and be 

harvested in time for seeding to timothy and clover. 
This better preparatory treatment of the land will 

encourage a better germination and more rapid 
growth of the crop in the fall. The crop will reach 
maturity at the usual time for hay-making, and 
since the object sought is the hay crop, and the 

land is entirely given up to this object, it is likely 
to make a better catch and be freer from weeds 

than if seeded with a grain crop. This method has 
proved to be entirely feasible in practice. With 
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but slight expense for labor and seed it makes pos- 

sible a larger yield of forage in the same period 

and at the same time increases rather than reduces 

fertility. 

When oats is not a profitable grain crop, the 
rotation may be changed so as to have two crops 

of maize in succession, a method which has been 
practiced with great success, particularly in the 

eastern parts of New York and Pennsylvania, and 
in New Jersey, Delaware, Maryland and parts of 

Virginia. This system requires that crimson clover 

be seeded in the corn at the last cultivation, which 

will make a crop of hay by the middle or latter 

part of May, or in time to plant corn again, which 
crop may be removed in time to seed to wheat. 

After harvesting the wheat, the land may be disk- 

harrowed and seeded with cowpeas or soybeans, 
which may be made into hay, and the land then 

seeded to clover and timothy as in the first 

example. 

The value of the frequent introduction of cow- 

peas and soybeans, which not only keep the land 

occupied, but add to the forage capacity of the 

farm, can hardly be overestimated, as the land 

increases in productive value by the added crops 

of hay, and it is improved both because of the con- 
tinuous occupation with crops, and the added 
nitrogen derived from the air; all this aids in the 

growth of cereals, and results in a larger pro- 
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duction of manure, due to feeding the extra hay. 

In these improved rotations, the same number of 

grain crops are secured, besides a crop of hay in 

the first year and two crops in the second year. 

When wheat and corn are the main crops, as in 

Ohio, Illinois, Indiana and Iowa, the rotation may 
be improved, also, by seeding cowpeas or soy- 

beans after the wheat is removed. After the hay 

is harvested, rye may be seeded, which covers the 

land in winter; it may be plowed down as a green 

crop for corn, and wheat be seeded after the corn. 

Hopkins, of the Hlinois Experiment Station, sug- 
gests a four-year rotation of corn, wheat, corn and 

clover, including the cowpea or soybean as a catch- 

crop for hay, the legumes to be fed as hay or pas- 

ture, and the manure returned to the land. Ora 

five-year rotation may be used in which timothy is 

seeded with clover, and the land pastured the fifth 

year. These rotations greatly increase the possi- 

bilities of the land for hay-growing, while at the 

same time they prevent rapid exhaustion. These 

suggestions may undoubtedly be adopted with profit 

throughout the other corn-growing and wheat- 

growing states of the central Mississippi valley. 

In the southern states, there has been a short- 

age of hay crops, because the tendency has been 

to grow cotton and tobacco continuously, or with 

only infrequent rotation when corn and cotton are 

raised. The advantages of the introduction of the 
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cowpea, soybean, vetch and clover in a rotation, 

and used as hay, are now recognized in part, and 

wherever used they result in largely increasing 

the amount of feed, without decreasing the total 
yield of corn, cotton or tobacco. 

An improved rotation, recommended by the 

Alabama Station, is (first year) corn with cow- 

peas planted between the corn rows in May or 

June; sécond year, fall-sown oats or wheat, fol- 

lowed by cowpeas in June; third year, cotton. 
The cowpeas, after the crop of small grains is 
removed, are usually cut for hay, but may be 

picked for seed, or pastured, or plowed under in 

January or February. 

In California, and a number of the north- 

western states, continuous cropping has been 

generally practiced, although the desirability of 

rotation is becoming apparent, especially in con- 

nection with sugar-beet and wheat-growing. 

The main point, in all rotations, from the 

standpoint of forage, is so to adjust the rotations 
as to keep the land occupied, without sacrificing 

in any great degree the number of cereal or root- 

crops that may be grown. 

Land and seeding 

Another important consideration which is 

beginning to receive the attention that the condi- 
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tions warrant, is the complex question of adapta- 

tion of soil, and its preparation, for different 

kinds of hay crops; for while many of the grasses 

and legumes may be grown successfully on a 

wide variety of soils, they are peculiarly adapted 

to certain specific conditions. Red clover, for 
example, will grow well on lands adapted to 

corn. Alsike clover will succeed on those that 
are colder and more compact and not so suitable 

for the red clover. Timothy is adapted to lands 

rich in humus, and to those which, because of 

their higher content of clay, are colder than those 

most suitable for clover. Therefore, mixtures of 

timothy, red clover and alsike are much safer 
than either one alone, under general conditions, 
because if the conditions are unfavorable for one 

kind they may be favorable for another. 

In seeding any of these crops, the land should 

always be well prepared, which means not only 

that it shall be plowed and harrowed, but that 
it shall be worked frequently, so as to compact 

the soil and leave only the surface fine and mel- 

low—the finer and mellower the better, except 

for soils that contain a high content of fine silt, 

in which case it is better not to make the surface 
too fine, else the land is likely to puddle and to 

become so hard as to prevent full germination 

and to retard growth. Seeding should be care- 
fully performed. As a rule, too little seed is 
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used. However, when large quantities are applied, 

the importance of good preparation and fertiliza- 
tion is more imperative, because with a more 
complete occupation of the land, there is a 

greater call for plant-food and moisture. The 
quantities of seed to be sown will vary with the 

kind and the mixtures of seed and manures used, 

matters which are fully discussed in other chapters. 

Harvesting and curing 

Another matter of great consequence in the 

handling of forage crops, especially if the purpose 

is to feed them on the farm, is the time of cut- 

ting. The largest quantity of digestible matter 

usually is contained in the crop when it is in 
blossom, although it does not follow that the 

largest total yield per acre will be secured if 

cut at that time. In the harvesting of grasses 

for hay, whether they shall be cut at their best 
stage for feed depends on whether the purpose 
is to feed on the farm, or to sell, the markets 

demanding a more mature forage than is best 

for the purpose of feeding. The difficulties of 

harvesting are greater when hay is cut for home 

use than for the market, as, in the earlier stages 

of growth, there is a larger proportion of water 
in the plant, which requires more handling than 

when hearer ripe. 
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Clover should be cut in the morning, tedded 

thoroughly, and if possible raked into windrows 

the afternoon of the same day. If the day 

following is clear, the windrows may be thrown 
open and tedded in the morning early, then raked 

together and put in small cocks and allowed to 
stand over night; the following day they may 
be opened to the air, and dried further, and the 

crop housed. By this method, there is little dan- 

ger of loss of leaves by handling, or of deteriora- 

tion in quality, because of being exposed to sun 
and dew. 

The hay made from grasses, when cut at the 

proper time, and well cured, is especially suitable 

for horses and cattle, and may be used as the 
main source of roughage for these animals. For 

dairy cows, fattening stock, sheep, swine and 
young stock of all kinds, the clovers or other 

legumes are much better adapted for growth and 

development than the grasses, as they contain a 
higher content of protein and mineral matter, in 
digestible forms. 

A judicious introduction of the different crops 
into the various rotations, as outlined, will not 
only increase the possibilities for hay-growing, 
but will be an important factor in maintaining 
the fertility of soils, now so carelessly and 
wastefully managed. 



CHAPTER III 

FORAGE CROPS FOR SOILING 

THE principles of feeding are the same whether 

animals are fed dried or succulent foods. That is, 

the relative values of the actual digestible nutri- 

ents are not changed, nor are the functions of the 

nutrients different in the one case from the other; 

yet, in comparisons that have been made of the 

feeding-value of nutrients contained in dry-forage 

rations with those in green and succulent forage, it 

has been found that a unit of digestible food of 

the same kind in the succulent ration has a greater 

efficiency than a unit of the same kind in the dry 

ration. This is thought to be due to the fact that 

a slightly greater expenditure of the total energy 

contained in the food is required in the utilization 

of a unit of food than of its equivalent in dry 

succulent food, with a corresponding increase in 

the net energy. This fact has a bearing on the ques- 

tion of soiling, because it enables the feeder to 

utilize more completely the nutrients that are raised 

on his farm. The same facts, however, apply in 

pasturing as well as in soiling, although, in the 

case of pasturing, animals do not always have at 

their command the ration in its best or most succu- 

(27) 
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lent form, for many times it is partially dried and 

not very palatable. That is, it is not possible, in 

pasturing, always to control the conditions in such 

a way as to secure reasonable uniformity in the 

proportion of contained water, or in the kind and 

duality of the nutrients in the food. 

BALANCED RATIONS 

Another consideration in feeding, important 

from the physiological standpoint, is the proper 

relation of the kinds of nutrients to each other in 

any given food; from the economical point of view, 

this principle cannot always be applied in soiling 

systems, although it should always be considered. 

It has been very clearly demonstrated that for 

the best results in stock-feeding, there should be 
a reasonably definite ratio between the digestible 

nitrogenous and the digestible non-nitrogenous 

nutrients. An excess of the nitrogenous nutrients 

usually causes a greater increase in the cost of the 

ration when feeds are purchased than when the 

carbohydrates, or non-nitrogenous nutrients, are 

in excess. In the ease of crops suitable for soiling 

purposes, it is often quite as economical, or even 

more economical, to feed a ration richer than the 
standard in its content of digestible nitrogenous 

nutrients than to attempt to widen the ration by 

the use of carbohydrate feeds. This is due to the 
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fact that many of the crops that are suitable for 
soiling belong to the legume family, which are 
relatively richer in nitrogenous substance than the 

cereals; and, because these legumes do not need 

nitrogenous manuring, they may be more cheaply 

raised than others. It frequently happens, also, 

that many of the cereal crops, when in a fit con- 

dition for soiling, are more highly nitrogenous 

than when approaching maturity; and a larger 

use of this nitrogenous food would probably be 

quite as economical as if smaller quantities were 

used and carbohydrates purchased. Hence, in 
soiling systems, the observation of those laws 

which are frequently very potent in regulating 

the cost of nutrients per unit of product when 
dried foods are exclusively used, may be in part 

ignored. 

A soiling system properly conducted requires a 

large number of crops, varying widely in their 

proportion of nitrogenous and non-nitrogenous 

nutrients. The land must be kept occupied; and a 

proper and self-sustaining rotation usually includes 
leguminous plants in order to maintain or increase 

the productiveness of the farm. If the feeder 
thinks that with every change of forage he would 

be required to change his feed ration, he might be 

deterred from adopting the system; but, as has 

already been pointed out, this change would not 

necessarily be required. 
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SOILING VERSUS PASTURING 

The chief advantages and disadvantages of 

soiling, as compared with pasturing, have been 

pointed out by many writers, and special points 

are alluded to in succeeding chapters; but it may 

be well to consider the question briefly at this 

time, as the subject is not well understood, and 

its importance is not appreciated as it should be. 

Among the advantages of the soiling system, 

the following are important: 

1. A larger quantity of food may be secured from 

the same land under soiling systems than under 

pasturage. It has been shown by many careful 

experiments that one acre of land in soiling crops 

will maintain from two to four cows per acre dur- 

ing the growing season, or practically from May 1 

to November 1 in the latitude of Pennsylvania. 
2. The food may be made more uniform in 

quantity and in quality when cut and carried to 

the animals, and fed in the barn or paddock, than 

when the animals are allowed to select their own. 

Under exclusive pasturage systems animals are 

frequently unable to obtain a full supply; thus 

their food fluctuates both in quantity and quality, 

and the varying conditions do not permit of the 

full and constant flow of milk. Animals cannot be 

kept to their full capacity throughout the year 

unless they are uniformly and abundantly supplied 

with food, 
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3. Practically all the food can be made avail- 

able for use, while systems of pasturing prevent 

the entire use of any crop, a large part of it being 

wasted by the tramping of the animals. 
4. The expense of fencing is saved, and the 

land is more completely utilized. The only fences 
required on farms where soiling systems are fol- 

lowed are those around the exercising grounds. 

A five-acre exercising lot is ample for fifty to 

seventy-five head of cattle. 
5. In the production of sanitary milk (that is, 

clean milk, free from taints, odors and flavors), 

the soiling system is much superior to pasturing, 

as the source of supply of food and water may be 

controlled. Under the soiling system, there is no 

necessity that milk at certain seasons taste grassy 

or garlicky or bitter, due to the consumption of 

various weeds, which are likely to be present even 

in the best of pastures. Furthermore, the animals 

do not have access to stagnant pools of water, 

which frequently contribute undesirable character- 

istics to the milk. 

The disadvantages of the soiling system are 

chiefly two: 

1. The greater expenditure for labor and 

expense in the preparation of soil, seeding and 

fertilizing in providing for the crop, and in cutting 

and carrying the food to the animals. In pastur- 

ing, the minimum of labor is required, 
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2. In wet spells, it is frequently difficult to 

harvest and cart the food to the animal, without 

injury to the land, and without reducing the 

palatability of the forage, although this also 

applies in part to pasturing. 

COST OF NUTRIENTS IN SOILING CROPS 

It is difficult to establish definite relations 

between the cost of food in soiling and in pasture, 

owing to the wide variety of conditions that occur. 

In the first place, in many soiling systems it is 

possible to utilize catch-crops (those grown between 

times, or incidental to other crops) at relatively little 

cost or to very great advantage. In other cases, 

in order that the continuity of supply of food may 

not be broken in complete soiling systems, it may 

be necessary to expend relatively large amounts 

for fertilizers, manures and seeds. On the other 

hand, in the case of the pasturing in many of the 

rougher sections of the country, land can be uti- 

lized that could not be profitably tilled, thus ena- 
bling the growing of suitable crops by the one 

system which would not be possible by the other. 
If land is expensive, and the markets for dairy 
products are good, the cost of nutrients per animal 
is relatively much less with soiling than with pas- 
turage, largely because of the decrease in the 
capital necessary to provide the land. 
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A farmer having a one-hundred-acre farm 

could provide, under the soiling system, summer 

and winter roughage for fifty to seventy-five head 
of cattle. Under the pasturing system he would 

not have a sufficient area to provide more than 

summer pasture, as each animal would require 
about two acres; thus he would not be able to 

provide any forage for winter use. In other words, 

the soiling system virtually increases the efficiency 

of areas available for dairying from four to six 

times. 

Under good systems of pasturage, it would 

require at least 100 acres to supply the pasture 

necessary for fifty cows, whereas by the soiling 

system 100 acres would be capable of providing 

food for 300 cows for the same period. All of the 

large dairies producing sanitary milk for the best 

city trade, and keeping from 50 to 500 cows, prac- 

tice soiling and find it much more economical than 

pasturing; in fact, it would be practically impos- 

sible, in many instances, to conduct the business 
if pasture were the only source of summer succu- 

lent food. 

EXPERIMENTS TO DETERIMINE THE COST OF NUTRIZNTS 

In experiments at the New Jersey Station on 

the yield and cost of nutrients in soiling systems, 

it was shown that, while both yield and cost varied 

C 
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with the season and kind of crop, nevertheless 

the cost of dry matter in the various crops, not 

including the labor required to bring the food to 

the barn, averaged about $6.50 per ton, while the 

feeding-value of the dry matter was nearly as 
great on the average as that in fine feeds, which 

averaged over $20 per ton; and furthermore, that 

the yield per acre of dry matter ranged from three 

to four and one-half tons. 

In these experiments the land was used, in many 

cases, for three crops, and in others for two; or, 

in other words, the soil was constantly occupied 

with growing crops. It is more than likely that 

the expense of growing these crops would be much 

greater in the East and South than in the richer 

lands of the Central West, because, in addition to 
the manures, it is usually necessary to apply com- 

mercial fertilizers in order to secure maximum 

crops. 

ROTATION SYSTEMS 

As already indicated, in soiling systems it is 

necessary, in order that the largest returns may 
be obtained and that a continuous supply of forage 
may be provided, to adopt systems of rotation 

that will result in the largest yield of food per 
acre. It is impossible to give rotations that are 

likely to be most useful for all conditions, as cli- 

mate, season, and adaptability of crop, vary widely 
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in different localities; but in order to give an idea 

of how rotations work out, the record of one year’s 

soiling crops at the New Jersey Experiment Sta- 

tion is here presented: 

A RoraTion oF Sortine Crops WHicH SUPPLIED FirTy ANIMALS 
Six Monras 

Seed used Date of Period of cutting Yield, 
Kind (bushels) seeding and feeding tons 

Rye, 2 acres..... women aaa evOOpt: 27 vasa 9.4 
Rye, 2 acres ......seeneeee Oct. 3.. 19.2 

Alfalfa, lacre, first cutting + May 14 - 1L1 
Wheat, 2 acres.........006 4 Sept. 26 May 25-June 1.... 10.4 

Crimson clover, 6 acres... ...duly 16 . dune 1-21......... 42.8 
Mixed grasses, 1 acre. ...... cs ceeeeeeeceeee -.dune 21-26........ 8.3 

Oats-and-peas, 2 acres. = eA DET Bic peens June 26-July 4.... 12.4 

Oats-and-peas, 2 acres.. { eoAPTl Tiswens July 4-9 ........68 8.2 

Alfalfa, second cutting ...............6 sabe ete wee July 9-11......... 2.1 

Oats-and-peas, 5 acres.. + . April 19...... July 11-22 ........ 16.4 

Southern white corn, 
2 BCTEB os ces i cae es ce cvas Me sue MAY 23 eae was July 22-Aug. 3.... 17.7 

Barnyard millet, 2 acres.. 1%...,.June 19...... Aig. 3-19 cyew wen 23.2 
Soybeans, 1 acre.......... 2 ....JdJunel....... Aug. 19-25........ 8.8 
Cowpeas, I acre........... 2 axa ed U6 10 scare Aug. 25-Sept. 1... 10.5 

spe toe Cael conned x } ..July 10....... Sept. 1-16......... 24.4 
Pearl millet, 2 acres ...... Meso dtly Uses bee 16-Oct. 1.. 20.2 
Cowpeas, 1 acre........... 1%....JSuly 24....... Ot. TB awesww seine 8.0 
Mixed grasses, 5 acres 

PPacly GUC) serine cncsaesseeerae er sami bane Oct, 5-87 canvnasne 20.0 
Barley, 2 acresieavs seen vx 334.... Sept. 2....... Oct. 27-Nov.1.... 5.2 

Total srosicajspeisarsis scpewiss tao jal teyaloiuieeal Sra Rw lal sia she Sinlel aiwidiela g ieoaner es 278.3 

The above crops supplied sufficient green for- 

age for an equivalent of fifty full-grown animals 

from'May 1 to November 1, fine feeds being used 
in addition as the animals seemed to require them. 

It will be observed that the average quantity of 

food consumed daily by each animal was 60.4 
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pounds. The number of acres was twenty-four, ten 

of which were used exclusively for forage crops, 
while the other fourteen were used only part of 

the season. The records for several years at this 

Station show that three and one-fourth cows may 
be kept on an acre for six months of the growing 
season. 

Other combinations of crops, which may be 

applicable in other localities, are indicated in the 

following table: 

ANNUAL YIELD OF RotaTina SoILING Crops PER ACRE 
-——Approximate——— 

No. of Crops in Time of Time of Yield per 
acre one-year rotation seeding eutting acre—tons 

Rye and crimson clover..... September..... May 1-10.. ewes cae 8.05 
Oats-and-peas .....0 200.0005 May 10 .cccx exe July 1-10 ......... 7.60 
Soybeans ...... eueemanay came SUT 1 os co eee Sept. 1-10......... 9.00 

Total s swasewwseresneweeses EDTA RES KS ORE EMRE EEN RR ee KOK 24.65 

Wheat fodder gu cas canes ace September..... May 10-20......... 7.00 
24 COWPEDS ....ceccccosccsance May 20 ........ July 10-20 ........ 8.20 

Japanese millet ..........66- SWY 20 evngswue Sept. 10-20........ 7.00 

TOtAl seuss utes Coewee a oes Kane eo wee reas ere eesiee smeared 22.20 

Oats-and-peas ...........005 APT Y a sesenee June 10-20..,..... 7.34 
3< Japanese millet............- AONE BO nscreaen Ale. FTO. caeas nce 8.73 

Barley-and-peas.........-++- ADE M0 cssanxx Oct. 10-20 ........ 6.03 

Total ..... WsaP 6 STRNSPSIS W(leYar 5 aS’ sTeLb Simivv abs aistalsio els nici sist eset Siehtceie sie 22.10 

Oats-and-peas ........c.e eee April 10 ....... June J-10......... 6.80 
4< Cowpeas ....... eee eeeee veceeO OMe 10 655 cen Aug. 10-20........ 8.20 

Barley-and-peas....... pases Aug. 20........ Oct. 20-30 ........ 6.30 

Total ..... Biotainia.o-0.6:4. sia rai wiete’stacajdieid ayaa cities onan ewdeios sires su 21.30 

eipteaes aelevereccelnaid September.....May 1-7........... 9.60 
54 Cowpens... .cceeesecceeeevesedUNC 10... eens Aug. 25-Sept. 1.... 10.50 

seeeeess Oct, 27-Nov. 1.... 2.60 
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ANNUAL YIELD OF Rotatina Sorting Crops PER AcRE—Continued 

‘Approximate 
No. of Crops in Time of Time of Yield per 
acre one-year rotation seeding cutting acre—tons 

Ry Gr assxesnanwon eee wn ae «October........ May FA19 osawe vias ce 9.60 
64 Soybeans June 10........ Aug. 19-25 ........ 8.80 

Barley’: scrmiscenaracnacrnce «Sept. 2 ........ Oct. 27-Nov. 1. ... 2.60 

TEOUAL 4 ntewe nada iel dee a eee wae oak aaa ae Chaen ie wea aoe 21.00 

7 Crimson ¢lovert 1. ca xs ecaa vs PUY a cevaes eves May 20-Junel.... 8.00 
COT tines ccneucs siaiaiSin es craistrensicis June 1l......... July 20-Aug. 1.... 9.56 

SEO Gea sa aacd ovata asa ortioi ace Srase © or niSia nay aiate aye Ns sole tine wiavaleseverOuesereiei ota Seo 17.56 

g J Mixed grasses .............- September..... June 20-30... 0605 7.00 
DST Risa sees a kanes pied wenn le 20. ane exes Aug. 20-Sept. 1... 12.24 

EL OG ALi as sisiniscecesare wiediors drsrsisaiie eicinaysiarsin: ereiswowe,eharse ncecawieeresumelee 19.24 

9 Rye-and-vetch ...........06- Sept. 10....... May 10-19, 050000 8.60 
COP 6s. .cseiseecaseiniere KAVA wESETY DEAY SF aseiemax July 20-29 ........ 11.80 

DGtal waies vaee cwaw eto doen eee en eeae ne eae error rer 20.40 

19S RYC.. +. esses cece eee eeeees ABUSE: gsnowie May 1-10.......... 8.50 
Pearl WNC ccc e canes te ncen MAY 1S nse cene Aug. 8-15......... 15.10 

Potalancidesnieasneae ee ee eer err TT seeknn 23.60 

W Oats-and-peas.....2....e eee APTIL 16 vce nine June 26-July 4.... 10.20 
COWPEAS «. c.cehs 4 eee ed serene AUB: Ls cases ons Sept. 16-22........ 8.00 

DO Lagiva tet iskd cieass Nene iae Meee eel eee een aed a eeres 18.20 

et ee Si aieiniis dias tveceveteis April 21 wcccees June 29-July 6.... 10.20 
PHBE GOP ince racenka CSaw8 be oO1Y 10 « ceane ce Sept. 22-30 ....... 11.00 

DSA asain eke wih nie AeA aad ee ROahew wea HARE Ges aaa 2 21.20 

13 Oats-and peas. ocsigccescaane Aprili2, cic cess June 16-23........ 6.20 
Cowpeas-and-kafir corn..... UY Wea ca wren Depts 1-lecaass coe 12.20 

THOtAL saps eroiceiS.aia eid aye wieicseyata cave opesciey as opareseie Sebere' Siero mies aie, in ielewrecacaye gaa 18.40 

Alfalfa—First year, two cuttings. ....c cece ccc e ew eeee en eee cues 8.00 
14 Alfalfa—Second year, four cuttings ...........:cucceaeneceeeee 20,21 

Alfalfa—Third year, five cuttings .........cseeecseeneee 5 26.60 
Alfaifa—Fourth year, four cuttings ........ccccccseeceeneecee . 21.70 

In these schemes, when one crop is removed 

another is put in immediately. As the time of 
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seeding, as well as time of harvesting, varies 

greatly, the dates are of course only approximate. 

In order that the land may be covered in winter, 

rye or wheat is seeded when the last crop is 
removed. To accomplish this in the case of Nos. 
4,5 and 6, rye is seeded with the barley or barley- 

and-peas, and it will usually grow sufficiently, 
after the forage is removed, to make a good cover 

for the winter. 

It will be observed that in the rotations in the 

latter table, alfalfa is not included, although a 

small area was used in the rotation indicated in 

the previous table. Where it is possible to grow 

alfalfa, it would be quite unnecessary to use so 

large a number of crops. In fact, rye, crimson 

clover, alfalfa and corn would serve to provide 

practically a continuous supply of food, as the 
alfalfa will be ready for harvesting usually the 
fourth week in May, and the cutting can be so 

arranged afterward as practically to provide a 
continuous supply of forage until the middle of 

September. Alfalfa is one of the cheapest and most 
satisfactory crops that can be grown for soiling. 

THE ROTATIONS MUST BE CAREFULLY PLANNED 

It will be observed from a study of the tables 

of rotations that, in order to provide for a con- 

tinuous supply of forage crops, careful plans must 
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-be made beforehand, or a period will oceur when 

there is a lack of sufficient food. In the central 

states, the period likely to be most difficult to fill 

is the latter part of July and early August, espe- 

cially should the season be so dry as to prevent max- 

imum growth. To avoid interruptions, it is neces- 

sary, therefore, to plant a larger area and plan for 

a greater quantity of food than would be requisite if 

normal conditions prevailed. It is also necessary, 
if the land is to be fully occupied and maximum 

yields secured, that care be taken to follow the 

schedule of seeding and harvesting very closely. 

A difference of two or three days in the time of 

seeding, especially in spring, will very often make 

a difference of ten days in the time of harvesting. 

This is particularly true in the case of oats and 

peas. 
The period required for growing the crop to the 

proper stage, as well as the period during which 
crops may be useful for forage, will also vary to 

some extent; but if harvesting is begun early 

enough, as pointed out in the discussion of indi- 

vidual crops, the period of usefulness will range 

from six days to two weeks. For example, rye 

seeded at different times will in some seasons pro- 

vide excellent forage for fully two weeks, while in 

certain other seasons, especially if the early season 
is dry and hot, profitable feeding cannot be con- 

tinued for more than a week or ten days. The 
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period of successful feeding will also depend on: 

the kind of crop. Corn may be fed for a much 

longer period than any other of the regular forage 

crops, while millet is not useful ordinarily for more 

than six days. All of these factors must be taken 

into consideration in making plans for a season, in 

order that the forage will be in the best condition 

for soiling, and that the land may be fully utilized 

for crops. 

Many farmers using green forage crops for the 

first time make the mistake of waiting until the 

plant is too far matured before beginning its use. 

The result is that the food is not palatable, diges- 

tibility is reduced, and the milk flow is decreased, 

due not to the system of soiling, but to a lack of 

observation of the essential rules. 

PLANT-FOOD MUST BE PROVIDED 

Another point of considerable importance, and 

which is often overlooked, is the fact that in such 

intensive practice there is a greater demand for 

available food than when a period of rest occurs 
between the different crops. Therefore, it is essen- 
tial not only that very careful cultivation shall be 
practiced, but that the land shall be well supplied 
with plant-food. In any system of rotation, it is 

desirable, also, that one crop each year shall be a 
leguminous crop, and also that the land shall 
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receive a dressing of manure once a year. In addi- 

tion to this, the summer crops especially should be 

well supplied with phosphoric acid and potash. 

At the New Jersey Station, nine acres were 
devoted to the growing of soiling crops, during a 
period of nine years, crops succeeding each other 

immediately, and the soil, instead of becoming 

less fertile, increased in productiveness, notwith- 
standing the continuous drain on the land and actual 

removal of large quantities of fertility constituents. 

This was undoubtedly due to extra cultivation, to 

manure applied once each year, to commercial 

fertilizers applied with the other crops, and to the 

further fact that the land was covered with some 

crop in winter. This practice of cover-cropping 

not only provided abundance of fdod, but prevented 

losses of constituents, as the land was not left bare 

in fall and winter. 

PREPARATION OF LAND 

In the growing of soiling crops under intensive 

systems, it is better, as a rule, to plow but once a 

year, preferably in spring. In the preparation of 

land for the other crops, it is advisable to use a 

cutaway harrow, thoroughly pulverizing the soil 

at a depth of three to four inches. The advantages 
of this method are that the cultivation conserves 

moisture should the weather be dry; while the 
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plowing causes too great loss of it, since it breaks 

the capillary connection with the lower layers at a 

too great depth from the surface. A dried-out 

plowed surface, not having proper connection with 

the lower layers, does not contain sufficient mois- 

ture to cause the rapid germination of seed and to 

provide what is necessary for immediate and con- 
tinuous growth. 

COVER - CROPS 

To keep the land constantly occupied with 
growing plants is particularly important, both in 

the hot summer months and in fall and spring. 

The covering of the land in summer prevents the 

temperature from rising so high as to destroy the 

organisms in the soil, while the covering in fall 

and spring prevents the mechanical losses that 

occur from wind and rain, and by the carrying 
away of food in the soil-water. Owing to the fact 
that cértain crops, as, for example, barley or late- 

seeded oats, are harvested too late to permit of 

seeding other cover-crops, it has been found prac- 
ticable to seed either rye or wheat with the barley 

or oats; and the rye, if the nurse crop is removed 

by the latter part of October, will usually make 

growth enough in the central states to prevent 

the losses referred to, and to be used in spring 

for green manure or for forage, as may be most 
convenient. 
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FORAGE-CROP RATIONS 

In the use of soiling crops, it is quite possible 

to have the green forage serve as the entire ration; 

although it is better, on the whole, that the soil- 
ing crop provide orly the larger part of it, for 

the reason that in many cases the green crop 

contains such a small proportion of dry matter as 

to make it necessary for the animals to consume a 

too large bulk, even though it might be no greater 

than in pasturing in those periods when pasture 

grasses are growing rapidly and are very watery. 

Experiments show that it is possible to use 

green forage exclusively, and, while the yield of 

product is less, the cost per unit is also less than 

when fine feeds are used in connection with it. 
It is largely a question as to whether the dairyman 

desires to keep his animals up to the full standard 

of production, by supplying in reasonable bulk 

sufficient amounts of digestible food in best forms, 

or whether he desires to secure his product at the 

lowest cost even though the total production is 

reduced. If it is cheaper for him to supply the 

animals entirely by means of forage crops, this is 

the practice for him to follow,—that is, cheaper in 

the sense that if the milk yield is less, the relative 

cost is also so much less as to enable him to secure 

a larger profit. These are matters that individual 

farmers must determine for themselves. 
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SUMMER SILAGE 

In considering the question of feeding of cattle 
throughout the year with succulent food, the sum- 
mer silo must be included. There is no doubt but 
that in many instances, and for many conditions, 
the summer silo would meet all the requirements 

of the dairy farmer for this particular form of 

food. The advantages of the silo are, chiefly, a 

saving of labor in the season when it is specially 
needed for other work, and providing a uniform 

food supply without regard to the character of the 
season. 

Whether the use of the summer silo will result 
in materially reducing the cost of the ration, 

is a question that will have to be determined by 

the actual conditions on a particular farm. To 

judge from the reports on cost of silage, there 
would undoubtedly be a saving in actual cost of 
food, providing the silos were so constructed as to 

result in a minimum loss of dry matter. It must be 

remembered, however, that in the construction of 
a silo for summer use the surface areas of the 

silo should be less per animal than for winter 
silage, owing to the more rapid fermentation 

of the silage in hot weather. At least double the 

depth, or about four inches, should be removed 

daily, instead of two inches, as in the case of 
winter silage. 
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The use of a summer silo does not prevent the 
profitable production of other crops than corn. 
Frequently such crops as rye and crimson clover, 

when they are grown as catch-crops, have been 

successfully ensilaged in the spring for summer 

use. 
With the use of the summer silo it would be 

quite possible to carry as many animals as by the 
soiling system, providing the rotations were so 
arranged as to permit of more than one crop per 

year on the same area (as, for example, rye, wheat 

and crimson clover), and if a large area of alfalfa 

were grown for hay to furnish protein for both 

winter and summer rations. The economics of the 
summer silo have not yet been fully worked out, 

but the question is one that has much promise as 
a means of reducing the cost of food, and of 

increasing the number of animals that may be 
kept on a given area. 



CHAPTER IV 

STRAW CEREALS AND GREEN-FORAGE GRASSES 

ALL cereal or grain crops produce herbage that 

is acceptable and nutritious to animals. It is often 

allowable to grow such crops solely for the herbage, 

or forage, rather than for the grain. Such crops 

usually adapt themselves well to farming plans; 

or, rather, farming plans are likely to have been 

so formed as to adapt themselves to these common 

crops. In their ordinary relations, these crops are 

well known, and only a brief discussion is neces- 

sary to explain their forage crop cultivation. 

Many of the regular hay crops can also be uti- 

lized to advantage for soiling and for other green 

foraging. The utilization of such crops for special 
purposes, when conditions are right, increases the 
productiveness of animals and also allows, in some 
cases, of a better system of handling the land. 
Two of the commonest of such grass crops are dis- 
cussed in this chapter. 

RYE AS A FORAGE CROP (Fig. 3) 

Although not generally regarded favorably, rye 
is a valuable soiling crop, primarily because in 

(46) 
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many states it is available for feeding earher in 

the spring than any other crop suitable for the 

purpose. In the central states and the middle 

west, it is ready for use about the first of May, or 

at a time when pastures are too young to use and 

when some green crop is especially desirable. A 

Fig 3. Rye, at best stage of maturity for soiling. 
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suitable variety of rye is one that makes a large 

growth of leaf, although any variety may be 

improved in this respect by proper seed selecting 

and manuring. The common winter rye is gener- 

ally used, although Excelsior, Thousandfold and 

Giant are all desirable, since, in order to obtain 

a large yield of grain, there is a heavy leaf 

development. 

In the southern states, and as far north as 

southern New Jersey, spring rye is frequently used 

as a forage crop, as well as for grain. This plant 

has not succeeded well as far north as central New 

Jersey, although fair crops have been obtained 

when the plant has been used as a grain crop. It 

does not possess any peculiar advantages, and is 

not recommended in preference to other spring- 

seeded crops, on which greater dependence can 
usually be placed. 

When conditions are not favorable for soiling 

(to which it is best adapted), rye makes an excel- 

lent pasture; and while but one-third to one-half 

as much food is obtained as from soiling, it can be 

used through a longer period, provided it is not 

pastured too closely in its early growth. Pasturing 

is a favorite method of utilizing rye in many dairy 

districts, and the crop serves a most excellent pur- 

pose as a source of food as well as to protect the 

regular pastures from injury from too early use. 

If weather conditions are favorable later, a light 
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early pasturing will not seriously interfere with the 
maturing of the grain. 

Another advantage of rye, which should not 

be lost sight of, is its usefulness as a cover-crop, 

not only in absorbing and holding plant-food, but 

in preventing the waste of soil by washing or 

blowing. 
Rye can be seeded later in the fall than almost 

any other crop, and starts earlier in spring than 

most others. It will usually pay well to seed rye 

on raw ground as a cover-crop alone. 
Rye can also be utilized for silage. It is not so 

well adapted for silage as corn, yet if allowed to 

head out fully before cutting and to wilt slightly 

before packing in the silo, it may be preserved 

without serious loss. Its food value in silage will 

also compare favorably with that in the green 

material. 

Made in the proper way, rye hay is also a good 

means of utilizing the crop. It should be cut when 

at its best stage for forage, that is, before fuily 

headed out, and cured in the usual way. 

Soils, manures, and fertilizers for rye 

When grown for forage purposes, the prepara- 

tion of soil and the seeding are of great impor- 

tance, as these points have a direct bearing both 
on the earliness and the yield, notwithstanding that 

D 
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rye is a crop that makes a good growth in relatively 

poor soils. The land should be prepared in the 

same way as when the crop is grown for grain. 

Particular care should be exercised to make the 

surface soil very fine, in order that the feeding 
rootlets may readily occupy the entire area. 

Manures should be used liberally for rye. If 

available, from six to eight loads of good barn- 

yard manure should be broadcasted after plowing, 
and thoroughly harrowed into the soil. If com- 

mercial fertilizer is used, a mixture rich in phos- 

phorie acid is especially recommended. A formula 

carrying 

Nitrogen. . 2... 2. ee wee . . 3 percent 

Phosphorie acid (available)... .... 8 per cent 

Potash .. 2... 22 ee ee ees - & per cont 

is one in which the constituents are well propor- 
tioned; and its liberal use will very materially 
influence the character of the growth, not only in 

the fall, but in the following spring. The fact that 

fall-grown crops will store food in the tissue ready 
for elaboration in the spring makes it desirable 
that such crops as are intended for early forage 

shall make a vigorous growth in fall, in order that 

this appropriation of food may be accomplished to 

the best advantage, and that the spring growth 

may be early and rapid. Fertilizer should be 

applied at the rate of 200 to 400 pounds per acre, 

depending on the character of the soil. It may 
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be broadeasted before seeding or drilled with the 
seed. 

In order to secure the best yield, the early 
growth should be stimulated, particularly with 
nitrogenous food ; therefore an application of 100 
to 150 pounds of nitrate of soda per acre, broad- 

easted, usually about the first of April, is to be 
recommended. Experiments at the New Jersey 
Station show that an application of 150 pounds of 

nitrate of soda per acre has caused an average 

increase in yield of 37.6 per cent, besides giving 

the further advantage of lengthening the time dur- 
ing which the crop may be fed. This increase in 

yield is a very important consideration, because 
one of the strongest arguments in favor of soiling, 
as distinguished from pasturing, is that smaller 
areas are required to supply the needs of the ani- 
mals; and there is thus great reason for proper 

manuring or fertilizing, since the larger yields 

result in decreasing the area required for produc- 

ing the food for a definite number of animals. If 

possible, this application of nitrate should be 
made just preceding or after a rain, in order that 

the salt may be immediately dissolved and carried 

to the roots. In order to prevent injury, it should 

be applied only when the foliage is dry. The pur- 

pose is to get as much of the nitrogen into the 
plant as possible; thus it should be applied as 

soon as active growth begins, or when the plant 
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has resumed its vegetative functions. If applied 

earlier than this, the rate of absorption will be 

slower, and the danger of loss from leaching will 

be greater. The application may be made broadcast 

by hand, or with a good fertilizer distributer. As 

the nitrate is a heavy salt, and it is difficult evenly 

to distribute the small quantities usually recom- 

mended, it should preferably be mixed with some 

other substance, as plaster, bran, sawdust, or dry 

earth. 

Seeding and harvesting 

The quantity of seed will vary according to the 

character of the soil. Ordinarily, when rye is 

seeded for forage, it is desirable that it should be 
thick, even though under good appropriation of 

food the plants will stool largely. If the seeding 

is thick, the great number of shoots will thicken 

the forage and make it useful for a soiling crop 

for a longer period, because the finer the stem the 

longer will the plant remain palatable. 

When grown primarily for forage, the quantity 

of seed should be greater than when the crop is 
grown for grain,—usually two bushels per acre. 

The yield per acre, even under good methods of 

management, will vary widely, according to char- 

acter of soil and. season. The range is from four 

to twelve tons per acre. In experiments at the 
New Jersey Station, the average yield for seven 
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years has been seven tons per acre. The cost of 

seeding and fertilizing has been five dollars and 
fifty cents, making the crop one of the cheapest 

of those used for soiling. 

In order that the best results may be obtained 

from the use of rye as a green forage crop, har- 

vesting should begin as soon as the plant begins 

to head. At this period, the forage is very succu- 

lent, palatable and highly digestible. In the first 

feedings, smaller amounts should be used than are 

sufficient to supply the-entire needs of the animal. 

If the plant is left until it is fully headed out 

before beginning to cut,—at which period perhaps 

the largest total amount of food would be obtained, 

—the time during which the crop may be used is 

very much shortened, and the usefulness of the 

crop, either as a source of all of the succulent food 

or as a supplement of pastures, is considerably 

reduced. Under average conditions, when the 

practice outlined here is followed, rye may serve 

to supply the herd with a palatable food for ten to 

twenty days, the period depending on the method 
of seeding and the character of the season. 

If it is desirable to have a long period of feeding, 

the crop should be seeded at different times. The 

first seeding should be made in the middle states 

in August, and the second as late as the middle of 

September, or first of October. This later seeding 
will make a much less vigorous growth in fall, will 
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start later in spring and will therefore be ready 
for feeding a week or ten days later than that from 

the first seeding, and which has been stimulated 
as outlined. 

Chemical composition of the rye crop 

If the rye crop is used when in the best condi- 

tion for forage, it contains a high content of water, 

or an average of only about 18 per cent of dry 

matter. In this stage of growth, the content of 

nitrogenous matter is relatively large, although it 

is not entirely organized into albuminoids. As the 
crop matures, the dry matter increases and the 
crude fiber and nitrogen-free extract increase rela- 

tively much more rapidly than the nitrogenous 

compounds, and the nutritive ratio is widened. 

The average composition of green rye and yield of 

nutrients are as follows: 
An average 

contains poreiel 
Per cent Lbs. Lbs. 

Waterise 2 ese eae 81.95 Sede as vee Se 

Dry matter .......-.. 18.05 361.0 2527.0 

Ether extract. ....... 0.65 13.0 91.0 

Crude fiber ..... Ge aa Say od 4.29 85.8 600.6 

Protein.  % %: 6's: se eH x 2.13 42.6 298.2 

ASD 5 x wee SR ee SR GE 1.36 37.2 259.4 

Nitrogen-free extract .... 9.61 192.2 1345.4 

A yield of seven tons, therefore, will furnish 
about one and one-fourths tons of dry matter, 
which will contain about 300 pounds of protein, 
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and nearly one ton of carbohydrates, including 
fiber; the total protein is practically equivalent to 

that contained in one ton of wheat bran, and the 

carbohydrates are equivalent to that contained in 

nearly two tons, but with a rate of digestibility 
much higher than for the bran. The relatively 

large yield of nutrients, together with the fact that 

the crop may be secured without large expense, 
and without interfering with the growing of other 

crops the same season, make rye a crop worthy of 

consideration. It is now chiefly grown in the 

northeastern states, but its area might be profit- 

ably extended. 

Feeding rye 

It is desirable in the beginning, and when the 

plant is in an immature state, to feed about one- 
half the quantity that the animals usually require, 

say thirty pounds per day, and by the third day 

increase it to fifty or sixty pounds for a 1,000- 

pound cow. Sixty pounds will supply about ten 

pounds of dry matter, or nearly one-half of the 

total required in a daily ration for a cow in full 
flow of milk. Larger amounts are often fed, but 
usually not to good advantage. Dairy animals are 

very fond of green rye, when cut at the proper 
time, and its feeding will always result in an 

increase in the flow of milk, due both to its suc- 
culence and to the fact that at the right stage of 
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growth for soiling it is very well balanced in its 

proportions of nutrients. 

WHEAT AS A FORAGE CROP 

Wheat can be successfully used for forage pur- 

poses. It will be ready for use usually as soon as 

the rye has reached the unpalatable stage. Wheat 

is not so economical as rye in many respects; the 

seed is more expensive, it is less hardy and thus 
liable to suffer greater injury from unfavorable 

weather conditions, and does not start so rapidly 

in spring. It also requires a richer soil for its best 

growth. As in the case of rye, when it is designed 

as a forage crop, either for soiling or for pasture, 

the crop should be seeded a little earlier than the 

usual time of seeding for grain, that is, not later 

than September 1 in the middle states. 
Any variety that is well adapted for grain to 

the soil and climate of the given locality will be 

suitable for forage, although the kinds that make 
large straw,—and preferably beardiess varieties, 
—are to be recommended. 

Wheat also makes excellent pasture, and if 

managed carefully a large quantity of food may be 
obtained. Care should be used to prevent too 

close early cropping. 

Wheat also makes a highly nutritious and 
palatable hay if cut when just in full head, and 
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‘‘earefully cured. In this way it is used with great 

satisfaction in many parts of the country. 

Preparation of soil, and seeding 

The land should be as thoroughly well prepared 

as in seeding for the grain crop. Land should be 
well cultivated, thoroughly firmed and the surface 
two or three inches made very fine, so as to 

provide conditions favorable for quick germination 
and the easy penetration of the fine rootlets. 

When yard or stable manure is available, it is 
good practice to apply it broadcast on the surface 

at the rate of six to eight tons per acre, and thor- 

oughly incorporate it with the surface soil. This 

may be reinforced by the application of 100 to 150 

pounds per acre of dissolved bone; or, when the 

land is reasonably well supplied with nitrogen, the 
same quantity of acid phosphate may be used per 

acre. It is essential that an abundance of available 

phosphoric acid should be at the disposal of the 
plant in the early stages of growth. In the absence 

of home manures, an application of a fertilizer 

reasonably rich in nitrogen and phosphoric acid 

should be applied, as the principles indicated for 

rye hold true also in the case of wheat: that is, the 
plant, having an abundance of available food in the 

fall, will absorb it, and that which is not converted 
into plant substance will be retained, in part at 
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least, in the tissues and be ready for elaboration in 
early spring. A suitable application may be made 

of 300 pounds per acre of a fertilizer containing 

Nitrogen... 1 2 wee we ee we ee 3 per cent 

Phosphorie acid (available). ...... 8 per cent 
Potasht« js: 6 4) G & ae OO a eee 5 per cent 

If wheat is sown primarily for forage the quantity 

of seed should be larger than when grain is the 

purpose, or at the rate of two to two and one-half 

bushels per acre. This is heavy seeding, but there 

should be no bare spots, and the plants should be 

so thick as to make the proportion of leaf large 
and the stems very small, and permit of a longer 
use as forage. 

Value and yield of wheat 

The wheat crop is at its best when just in full 
head, although its use should begin just as it is 

heading out. Wheat is superior to rye, as it can 

be fed for a longer period, and is usually more 

palatable. Wheat is also superior to rye because it 

contains more dry matter when in a condition suit- 

able for soiling; therefore, a smaller amount will 
supply a larger quantity of actual nutrients. When 

just heading out, analysis shows it to contain on 

the average 23 per cent of dry matter, and in pro- 

portions of constituents such as to make the 
product a fairly well-balanced ration. In its more 

nearly matured state it contains a larger proportion 
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of digestible nitrogen-free substance than the rye. 

Owing to the fact that wheat contains more dry 
matter than rye, when at the best stage of growth, 
it can be fed immediately in the usual quantities 

without injury. From fifty to sixty pounds per 

day is the quantity most generally used. 

The average yields per acre are slightly greater 

than for rye, due mainly to the fact that it can be 

cut at a later stage of maturity. Yields are much 

increased by a judicious top-dressing of nitrate of 

soda, as recommended for rye, the increase being 

usually greater than in the case of rye, because of 
the longer period in which the plants have access 

to the food previous to cutting,—rye having about 

a month for the absorption of the nitrate, whereas 

the wheat has from six to seven weeks. The 
average increase in yield from the application of 

150 pounds of nitrate of soda per acre, at the New 

Jersey Station, was over 60 per cent. 
Wheat is slightly less useful as a cover-crop 

than rye, because it usually does not make so 
vigorous growth in the fall, and starts off much 
less rapidly in the spring. Still, it has its use 

for this purpose, and one which should not be 
ignored. Wheat and rye, because of their early 
maturity, are especially suitable for supplement- 

ing early spring pastures. In fact, they are the 

only crops, except in the South, that possess this 
most valuable characteristic. 
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AVERAGE COMPOSITION OF FopDER WHEAT AND YIELD OF 

NUTRIENTS One ton An average 

furnishes 
Per cent Lbs. Lbs. 

QWiGROT es ior ere ae He eh 77.30 Ws or oe: 

Dry matter ......... 22.70 454.0 3632.0 

Ether extract ........ 0.70 14.0 112.0 

Crude fiber ......... 5.90 118.0 944.0 

PYOtein 3, Rep eso RE BSS. 2.40 48.0 384.0 

AST Se esa Gy ee nae ene ae 1.80 36.0 288.0 

Nitrogen-free extract .... 11.90° 238.0 1904.0 

Wheat well grown and cut at the right time, 

will yield more than rye, as high as twelve tons 

having been secured at the New Jersey Station. 

At an average of eight tons per acre, the nutrients 
will compare favorably with many of the more 

common forage crops on this basis of yield. The 

protein considerably exceeds that in an average 

crop of rye. 

OATS AS A FORAGE CROP 

Oats are also used as a soiling and as a hay 

crop, and are very well adapted for these pur- 

poses. The best soils are rich loams, containing 

an abundance of organic matter. Because of the 

season in which the plant grows, fertilizers should 

contain an abundance of nitrogen in an available 

form. When oats are used for forage purposes, 

the nitrogen may be used in greater excess than 

when they are grown for grain, as the stimulation 

of the plant will not result in injuring the quality 
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of the crop. The forcing of leaf and stem prevents 

normal ripening and encourages those conditions 

which are favorable for the attack of fungous dis- 

eases. The fertilizer should contain a large pro- 

portion of its nitrogen in the form of a nitrate. 

A good dressing should consist of at least 

Nitrogen: s.4. 5) @ a a wea Ge a ee 12 pounds 
Phosphoric acid (available). ...... 20 pounds 
Potash.e «% 2 2.0 eae Ya aes Rw 10 pounds 

Or, an application of 300 pounds of a mixture 
containing 

Nitrogen derived from nitrate. .... 4.0 per cent 

Phosphoric acid (available). . .. .. 7.0 per cent 

Potash gaa eh ea hey eee ew % 3.5 per cent 

It is well known that after the food in the seed 
is used by the plant, the crop does not grow rap- 

idly. This is thought to be due in part at least to 

the absence at this season of available plant-food 

of the right kind, since liberal applications of 
nitrates and superphosphates seem to produce a 

continuous and rapid growth. That this suspen- 

sion of the vegetative activities should be over- 

come in the case of forage crops is important, as 
it hastens the development and makes it possible 

to secure the crop at an early period. 

When seeded primarily for forage, the quantity 
of seed should be greater than when sown together 

with peas. From two and one-half to three 
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bushels per acre are recommended. The thicker 

seeding causes a finer growth of stem and a greater 

proportionate growth of leaf, besides making the 

crop available for soiling purposes for a longer 

period. 

Time of harvesting oats 

The time of harvesting should be regulated by 

the development of the plant, which is at its best 

for forage when the oat grain is in the milk stage. 

At this period, the lower leaves are still green, and 

the succulence is maintained. At this time, also, 
the plant is richer in protein than either wheat or 
rye, and apparently the protein is much more 

digestible than in those crops. Cool, moist sea- 

sons are most favorable. Light, warm soils, which 

heat up readily, are uncongenial. 

Yields and value 

The yields vary widely, as the plant is very 

materially affected by seasonal conditions. The 

range is from four to ten tons per acre. The 
average content of dry matter is about 25 per cent. 

The oat crop is also very useful for pasturage, 
and also for hay when cut at its best period of 
maturity for forage. The entire plant is much 
richer in digestible constituents than is timothy 
hay, and is peculiarly valuable in rations for dairy 
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cows. Therefore, if not needed for supplementing 

pastures, it serves an excellent purpose as hay for 

winter feeding. 

CoMPOSITION OF OaT ForRAGE AND Oat Hay 

GREEN FORAGE An average 

contains fold 
Per cent Lbs. Lbs. 

Water 3 %6 8 3) % oe eS KS 75.09 oe oa 

Dry matter ......... 25.00 500.0 3500.0 

Ether extract ...... oan 0.92 18.4 128.0 

Crude fiber ......... 7.40 148.0 1036.0 

PrOt@Ii:. 0 eee Sy ae Gs SE eos 2.25 45.0 315.0 

ASB ean era ¥ aan He eo eS 1,65 33.0 231.0 

Nitrogen-free extract .... 12.77 255.4 1787.8 

HAY 

WAtOR 5 a0 6) Sah ew RSs ee 25.00 we ae a 

Dry matter ......... 75.00 1500.0 eo 

Ether extract ........ 2.76 55.2 Hae 

Crude fiber ......... «22.20 444.0 Peres 

Protein ........2.. 6.95 135.0 ae 
ABT 2) ah eens i jae 2) Gab nanan iae ve 4.95 99.0 wun & 
Nitrogen-free extract .... 38.31 766.2 8 

Winter oats 

In the southern states, and as far north as 

southern New Jersey, winter oats serve an excel- 

lent purpose as early summer forage. The advan- 

tages are chiefly that it serves as a cover-crop in 
the fall and winter, and saves time of seeding in 

spring. It should be seeded not later than the 
middle of September at the rate of two to two and 
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one-half bushels per acre. It thrives on soils well 

fertilized, as for wheat or rye. In spring it should 

receive a top-dressing of nitrate of soda of 100 to 

150 pounds per acre. 

The winter oats will be ready for harvesting a 

little earlier than spring oats. They should be 

harvested as other grains, in the milk stage, or 

just before hardening. The yield is usually not so 

large as for the spring oats, although when well 

suited to the soil and well fertilized, from six to 

eight tons per acre may be secured. This crop 

also makes an excellent hay if cut when at its 

best stage for soiling. It will serve a good pur- 

pose for late fall and early spring pasture. When 

used for this purpose, the land would be ready to 

plant to corn the latter part of May. 

BARLEY 

In the more northern of the eastern and central 

western states, barley is a most excellent forage 

crop. It is better suited for fall forage than for 

spring forage. It is similar to oats in its soil and 

manurial requirements. A rich, deep soil, contain- 
ing an abundance of vegetable matter, is particu- 

larly well adapted to the crop. Its requirements 

in the way of nitrogenous manures are similar to 

those for oats; therefore, the recommendations for 

oats would apply equally well to barley. 
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Barley is particularly well adapted for late fall 

forage, as it is not injured by light frosts, as are 

oats. It may be seeded the middle of August, at 

the rate of two to two and one-half bushels per 

acre, depending on the character of soil, and will 

make a succulent forage after frost has killed the 

ordinary summer plants. 
Its composition is similar to that of oats. If it 

has reached the heading stage, it will contain a 

high content of dry matter. It is richer than oats 
in protein. It is highly relished by all farm 

animals. Because of its season of growth, it is a 
very useful plant in the saving of regular winter 
forage materials. The yields run from five to seven 

tons per acre. 

Barley also makes excellent late fall. pasture. 

Of course the quantity of food secured by pastur- 

ing is much less than if the crop is harvested and 

taken directly to the barn or paddock for feeding. 

Owing to the fact that it matures late, it is not 
generally useful for hay. 

ORCHARD-GRASS 

Orchard - grass (Dactylis glomerata) is among 
the earliest grasses that are useful for soiling or 

for pasture. It possesses many valuable charac- 

teristics, and is worthy of more careful attention 

than is usually accorded it. Its chief advantage 

E 
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lies in the fact that it is ready for use two or three 

weeks earlier than the grasses ordinarily grown; 

it is a plant, also, that makes a very heavy growth 

under good conditions of soil and season. It is 

not so suitable for sowing with grain as timothy 

and red top, and therefore the soil should be pre- 

pared with the idea of securing the largest stand 

of it growing alone. 

Preparation of soil and seeding 

As with other grasses, it is desirable that the 
preparing of land for orchard- grass should be 

carefully performed, and particularly that the sur- 

face should be well pulverized and a fine tilth 

secured. 
The quantity of seed required will depend some- 

what on the character of soil. It is not desirable 

to grow this grass for forage except on good soils, 

and then two bushels, or about twenty-eight 

pounds of seed, should be used per acre. Thick 

seeding is more likely to ensure a growth of fine 

small stems and leaves, which are very essential in 

the best use of all forage crops. If not sown thick 

enough, or if it is uneven, its natural tendency to 

grow in bunches or tussocks is encouraged, making 

a coarse, rank stem and leaf, which are less pala- 

table and digestible. For forage purposes, seeding 

should preferably be made in late summer or fall. 
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For the eastern, middle or western states, from 

the middle of August to the middle of September 
is the proper time. 

Manures and fertilizers for orchard-grass 

Like other grasses, orchard- grass requires 

abundance of nitrogenous food, and therefore the 

promise of a crop is very much increased by the 
application of manures or fertilizers containing 

nitrogen at the time of seeding, and by top-dress- 

ings with nitrate of soda in the spring. The recom- 

mendations usually made for seeding down with 

grass in general, can be followed here with suc- 

cess, — to use eight to ten tons of yard manure 

per acre when it is available, thoroughly incorpor- 

ating it with the soil previous to seeding. If such 

manures are not available, then an application is. 

recommended of 300 to 500 pounds of a fertilizer 

containing 

INIGrO@en 8 i cg Se was Se ww SS 4 per cent 

Phosphoric acid (available) .... .. 8 per cent 

Potash: 3 2s ee ho we wR eS wes 8 per cent 

The fertilizer should be applied previous to seeding, 

and well harrowed in. On most soils, it will also 

pay well to follow this in spring with a top-dress- 

ing of nitrate of soda, at the rate of 100 to 150 

pounds per acre, applied as soon as the plants 

have begun their vegetative functions, usually dur- 
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ing the first half of April in Pennsylvania and 

Ohio. 

Harvest and yields of orchard-grass 

Under favorable conditions, plants of orchard- 

grass reach a height of three to four feet. The 

leaves are abundant and coarse, although they 

make a very palatable and nutritious food if cut 

at the right time, which is just as the crop is be- 

ginning to head. The plant hardens very rapidly 

after coming into head. It can be used for eight 

to ten days only, providing cutting begins early 

enough. In average seasons, in the middle states, 

first cuttings can be made the last week in May. 

Under good conditions of soil and season, the 

yield for the first cut will range from five to eight 

tons of green forage per acre. 

Orchard-grass in bloom,— which is the latest 

period in its development when it can be used suc- 

cessfully for green forage,— contains about 27 per 

eent of dry matter. It is less nitrogenous than 

either rye or wheat; therefore, feed rations should 

be richer in protein than in the case of those two 
crops. 

When cut at the usual time, if immediately top- 

dressed, either with yard manure or a fertilizer, a 

second cutting may be secured the same season. 

The yield of this crop usually will not be so large 

as the first cutting, although the treatment of the 
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crop and the character of the season will mate- 

rially influence this point. If the season is good, 

the second cutting may be made in August, and 

a yield of four to six tons secured, and it will 

be quite as rich in dry matter as the first cutting; 

usually it will be richer in protein, as in the second 

crop the tendency to form stems is lessened. 

Pasture and hay 

When not desired as a green forage crop, 
orchard-grass may be pastured successfully, and if 

it is rather closely eaten, it is an excellent crop for 

the purpose. It should not be allowed to make too 

large growth before the animals are turned on, as 

it soon hardens and becomes unpalatable, particu- 
larly if the weather is dry. If cut just at the period 
of blooming, or even a little earlier, it makes good 

hay, and the largest quantity of palatable and 

digestible food per acre may be expected. 

COMPOSITION OF ORCHARD-GRASS 
One ton An average 

contains oe A 

Per cent Lbs. Lhs. 

Waterss ge & eae we 73.0 ee Sects 

Dry matter ......... 27.0 540 5,400 

Ether extract ...-.... 0.9 18 180 
Crude fiber .......2.. 8.2 164 1,640 

Protein 2 ¢ 4% 0% © 6 ea 4 2.6 52 520 

AGH Ss. ao ahah Se a ee 2.0 40 400 

Nitrogen-free extract .. .. 13.3 266 2,660 
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An average yield of ten tons for the two cuttings 

will give for the season 5,400 pounds of dry mat- 

ter, of which 510 pounds will be protein, while the 
content of crude fiber is relatively greater than in 

rye. The digestibility, therefore, is likely to be 

hardly as high as for rye, although no data on this 

point are recorded. 

ITALIAN RYE-GRASS 

Another grass that has received some attention 
as a forage crop, particularly for summer pasture 

and soiling, is Italian rye-grass (Lolium Italicum). 
This grass is native of Europe, and has been 
grown there for a long time. It is especially 

suitable for moist soils, or for soils that can be 

irrigated, and responds very profitably to the 

application of water or heavy fertilization. 

Preparation of soil and seeding 

The preparation of soil and seeding should fol- 

low the same lines as those suggested for orchard- 

grass. When seeded in the fall, great care should 

be exercised to ensure rapid germination and early 
growth. 

From twenty to thirty pounds of seed should be 
used per acre, preferably broadcasted both ways 
by hand, and lightly covered with the harrow. 
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When there is not sufficient moisture to ensure an 

immediate germination, it is good practice to go 

over the soil with a light roller. This compacting 

of the surface will encourage the upward move- 

ment of water, and have a tendency to ensure 

quick germination and growth. 

Yield and value of rye-grass 

Rye-grass produces abundant leaves. It grows 

two to three feet high. It may be harvested in the 

eastern states by the middle of May or first of 

June. While the yield is usually not so great as 

that of orchard-grass, it grows much more rapidly, 

and when suitably manured will make two or 

three cuttings for soilimg purposes in the same 

season. When an abundance of plant-food is 

available, very heavy yields are obtained, as high 

as sixteen to eighteen tons of green forage per acre 

having been recorded as the entire yield from three 

cuttings. 

When in the best condition for soiling, or when 
just heading, rye-grass contains about the same 

amount of dry matter as orchard-grass, although 

it is richer in nitrogenous substance and poorer in 

erude fiber. It thus makes a more palatable and 

richer food than orchard-grass. It does not stand 

the northern winters well, and its best use in this 

country, except in the South, has been as an 
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annual, the land being re- seeded each year. It 

makes excellent pasture, relished by all stock, 

and yields an abundant erop of hay of good quality 

for dairy cows. 

COMPOSITION OF ITALIAN RYE-GRASS 
One ton An average 

contain peresyield 
Per cent. Lbs. Lbs. 

WatOt ies Se war ae a Ge 73.2 re oa % 

Dry matter... ....... 26.8 536 6,432 

Ether extract. ........ 1.3 26 312 

Crude fiber... ....... 6.8 “136 1,632 
Protein. .... ois makers eae 3.1 62 744 
Ashi ai 3 Gls oe ee Be Bs 2.5 50 600 

Nitrogen-free extract ..... 13.3 266 3,192 

The large quantity of dry matter, over three 

tons per acre (assuming an average yield of 

twelve tons), that may be obtained from a careful 

growing and handling, and its capability of being 

cut several times, make it a most desirable crop 

when the conditions favorable for its best develop- 

ment are present. In order that these large yields 
may be secured, however, it should not be allowed 

to ripen, but cut when in the blossom stage. After 

each cutting it should be top-dressed with fertili- 
zers rich in nitrates, particularly on light soils. 
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MILLETS AND TEOSINTE 

AmoncG the summer-growing forage plants, the 

millets have long been prominent. There are sev- 

eral distinct kinds of millets, belonging to different 

genera of the grass family. The Barnyard millet 

is Panicum Crus-galli, an improved form of the 
common weedy barnyard grass. The Hungarian 
and German millets belong to the group of foxtail 

grasses of the genus Setaria or Chetochloa, a 
type of weedy late summer grass known as pigeon- 

grass and foxtail grass. The Pearl millet is a 

Pennisetum (P. spicatum). Another group of 

millets is of the genus Panicum (forms of P. mil- 
zaceum). The Broom-corn millet (not the same 

as the broom-corn grown for brooms) is of this 

species. The term Japanese millet is often used, 

but it has little significance for there are Japanese 

forms of several kinds of millets; it is oftenest 

used for the Barnyard group. It will be seen, 

therefore, that the term millet includes a number 

of plants very unlike botanically; but they are all 

similar in being grassy summer-growing plants 

suitable for haymaking as well as for green forage. 

(73) 
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The millets belong to a group of crops that grow 

quickly, and are what may be termed “hot weather 

plants.” They do not thrive in cool weather. They 

are useful as hay catch-crops, or as regular forage 

crops for substituting pastures, or for soiling. All 

the kinds of millet that have been tested possess 

valuable characteristics, although the recently 

introduced Japanese or Barnyard varieties are 

proving more useful for green-forage purposes 

than the older and better known kinds, largely 

because of more rapid growth and larger yields. 

All the millets are native to the Old World, but 

the cultivated forms are cosmopolitan. In some 

countries, some of the millets are grown for the 

grain for human food. 

BARNYARD MILLET (Figs. 4, 5, 6) © 

Of the oriental forms, the Barnyard millet has 

given the best satisfaction in the East as green 

forage. It grows very rapidly, and frequently 

reaches a height of four to six feet. When cut at 

the right time, it is a most excellent soiling crop, as 

it is succulent and palatable. Maximum crops can 

be secured only when there is present an abundance 

of all of the fertility elements in available forms. 

A crop of ten tons per acre of this forage removes 

large quantities of plant-food elements, practically 

all of which are absorbed from the immediate sur- 



Fig. 4. Head of 

Barnyard millet 

BARNYARD MILLET 15 

y. face and within a very short time. 
Experience in the growth of this 
crop has shown that the artificial 
fertilizers are quite as useful as 

yard manure. When manure can 

be obtained cheaply, ten to twelve 

tons per acre should be applied 

as soon as the land is plowed 
and thoroughly incorporated with 
the soil. In the absence of yard 

manure, a heavy dressing should 

be applied of a mixture of ni- 

trate of soda, acid phosphate and 

muriate of potash, furnishing at 

least twenty-five pounds of nitro- 

gen, twenty of available phosphor- 

ic acid and fifty of actual potash 

per acre. An increase in yield of 
75 per cent has followed the ap- 
plication of 160 pounds per acre 

of nitrate of soda, making a very 

profitable gain from this practice. 
The nitrate not only supplies the 

needed nitrogen, but encourages 

a larger development and greater 

activity on the part of the plant, 

thus enabling it to secure a larger 

proportion of nitrogen from soil 
sources, which would be impossi- 
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ble to a plant of less vigorous growth. Since the 

erop is grown only during the hot summer 

season, when droughts are frequent, this practice 

of applying available nitrogenous food is very 

important. 

Preparation of soil, and seeding 

The preparation of land should be very thorough, 

the entire surface deeply cultivated, and the soil 

particles made as fine as possible in order to insure 

a ready absorption and retention of moisture, 

making conditions favorable for quick germination 

and rapid continuous growth. 

The crop may be seeded from the middle of 

May to the first of July, either broadcast or in 

drills. When labor is expensive, and the soil is 

reasonably free from weeds, the broadcast seeding 
is recommended. 

The quantity of seed to use ranges from thirty 

to forty pounds per acre, broadcasted, and from 

ten to fifteen pounds drilled. 

Harvesting and yields of Barnyard millet 

In favorable seasons, the crop will reach the 
cutting stage in fifty days, but if the season is dry 

and cold proper maturity will not be reached in 
two months or ‘longer. 



Fig. 5. Barnyard millet (Panicum Orus-galli) 
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When used for soiling purposes, harvesting 

should begin when the plant is just beginning to 

show heads. At this stage, the plant is very suc- 

culent and is eagerly eaten by all farm stock. 
Inasmuch as it grows so rapidly, and because it 

develops and hardens so quickly in dry weather, 

it cannot be used for a long period for soiling pur- 
poses, from six to eight days being the range under 

ordinary seasonal conditions. Because proper at- 

tention is not given to this point, many farmers 

regard this kind of millet unfavorably. When cut 

at this stage of growth, Barnyard millet contains 

a relatively small percentage of crude fiber, 

although it is much richer in the non-nitrogenous 

substances than are oats, wheat or rye. It con- 

tains, on the average, about 15 per cent of dry 

matter. The large yields of green forage,—eight to 

twelve tons, or an average on good soils of about 

eight tons,—make the total amount of food very 

satisfactory; and animals will consume a relatively 

larger proportion of it than of certain other kinds. 

As high as seventy-five pounds per day have been 
fed with satisfaction. 

For hay, Barnyard millet should be cut just as 
it is heading out. Although somewhat difficult to 

cure, it makes a forage which is very palatable 

and useful for winter feeding. Yields of hay have 

often reached as high as three to four tons per 

acre; but if is not recommended for hay-making 
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Fig. 7. 

Common millet. 

About natural size. 
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when other and better hay 

plants can be successfully 

grown. Farmers are too likely 

to defer cutting until the stalks 
begin to harden, when the hay 

made is unpalatable, even 

though well cured. 

COMPOSITION AND YIELD OF NUTRIENTS OF 

BaRNYARD MILLET 

Per cent 

Water....... 84.76 

Dry matter .... 15.24 

Ether extract ... 45 

Pib@® gos ee ee ay ee 4.50 

Protein ...... 1.50 

AS: ec Gee %. 2% 1.63 

Nitrogen-free extract 7.16 

An average Qne.ton “eressield 
furnishes 

Lbs. Lbs. 

304.8 2438.4 

9.0 72.0 

90.0 720.0 

30.0 240.0 

32.6 260.8 

143.2 1145.6 

FOXTAIL MILLETS (Figs. 7-10) 

The foxtail millets are of several 

varieties. The common millet (Fig. 

7), much grown in this country, is 

an old standby for summer forage 
and catch-crop hay, being much 
prized for its quick growth and its 
relatively fine soft hay. This com- 

mon small millet is regarded as 

somewhat representing the original 

form of the foxtail millets (Cheto- 
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chloa Italica; or Setaria 

Italica of some botanies). 

By some authorities it is re- 
garded as a developed form 
of the common weedy green 

foxtail grass (Chetochloa 
viridis), itself an introduc- 

tion from the Old World. 
The German millet is a 
larger and _ bushy - headed 

dark-colored form (Fig. 8). 

The Hungarian millet or 

Hungarian grass (Chetochloa 
Italica, var. Germanica Fig. 
9), is much like the common 

millet, but is somewhat 

taller, more branching, the 

head usually not nodding and 

compact. Golden Wonder 

millet (C. Italica, Fig. 10) is 
a very robust form, reaching 

six feet, and with compound, 

drooping, tawny or purplish heads 
sometimes a foot long. The four 

foxtail millets above mentioned are 
the ones that are best known. 

cept in time of maturity and yield, 
they do not differ greatly in agri- 
cultural value. 

Fig. 8. 

German 
millet. 

Nearly 

natural 

size. 

81 
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Hungarian millet grows very quickly and is 

very useful for supple- 

menting a shortage in 

the regular hay crop, or 

for supplying the dairy 

herd with green forage, 

although not so desirable as 
the Barnyard millet. The Ger- “Sg 

man and Golden millets usually “eit 
make a larger yield than the Hun- “get 
garian, require a little longer time AF 
for growth, and should not be seeded “4¥S¥4 

later than the first of July. 

In all these varieties, the quantity 

of seed to sow is about one bushel per Sei; 
acre. The practices recommended for We 

Barnyard millet in preparation of soil, 3 

use of fertilizers and manures, and x 

time of harvesting, should be adopted. 

All varieties of millet are surface 

feeders; large crops will absorb all 

of the available plant-food, leaving 

the land in poor condition for 
crops following the same season. 

The time of cutting is espe- 

cially important, as too z's a 
complete maturity re- rea tee a poe , 

sults in poor and un- Faia hae, 

palatable hay. 



FOXTAIL MILLEVS . 83 

COMPOSITION AND YIELD OF NUTRIENTS OF 

HUNGARIAN MILLET FORAGE AND Hay 
An average 

contains Sreyield 
Per cent Lbs. Lbs. 

Water. ..... 71.10 sae 4g eae 

Dry matter ... 28.90 578.0 3468.0 

Ether extract .. .70 14.0 84.0 

Fiber . 3: 3: « = 9.20 184.0 1104.0 

Protein ..... 3.10 62.0 372.0 

P| ree mae 1.70 34.0 204.0 

Nitrogen-free ex- 

tract .... 14.20 284.0 1704.0 

HAY 

Water. ..... 7.70 aa 

Dry matter ... 92.30 1846.0 

Ether extract .. 210 42.0 

Fiber ...... 27.70 554.0 

Protein ..... 7.50 150.0 

MASH ip al abel a eae 6.00 120.0 

Nitrogen-free ex- 

tract .... 49.00 980.0 ve 

Properly made millet hay of 

the above varieties is nutritive 

and palatable, the average com- 

position showing it to be richer 4 
in protein than timothy. i 

The uses of the foxtail 

millets in New York are de- 
scribed as follows by 

Roberts and Clinton 
(Cornell Bul- 

i Fig. 10. Golden 

letin 135): Wonder millet. 

About three - fourths 

natural size. 
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“They are not recommended as being valuable as 

a part of the regular rotation, but as catch-crops 

or special crops they have their place. They are 
very depleting to the soil and many have had un- 

satisfactory experience in feeding them to stock. 

. One value of millet lies in the fact that it 

can be sown late; in fact, it must not be sown until 

all danger from frost is over. It develops rapidly, 
and during midsummer is ready to begin cutting 

for forage about thirty days from time of seeding. 

The Hungarian is quicker maturing than the others 

and for late sowing is preferable to either the com- 

mon or the German millet. In such a year as 1894 

or 1895, when many farmers found their hay crop 

a disappointment and were at a loss to know 

how to supplement it, Hungarian or other millets 

would possibly have served the purpose well. 

“The soil should be rich and given thorough 

preparation. Clay soils which are inclined to be 

lumpy require extra precaution in fitting. The 
amount of seed required varies from one-half 

bushel to three pecks per acre, which should be 

harrowed in lightly and rolled. On freshly cleared 

or bottom-land soils it makes a rank growth and is 
available for forage at a time when it is usually 
found necessary to supplement the pastures. 

Though it is a gross feeder, yet this fact may be of 

actual benefit to the kinds of soil just mentioned. 

“When stock is turned in upon a field of green 
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millet for the first time, or a heavy feed is given, 

there is danger that serious results may follow. 

Animals not accustomed to green forage should 
not at first be allowed a full feed of any green 

crop, especially millet, but should be given only a 

part ration of the green material. If allowed to 

gorge themselves, serious results may follow. If it 
is desired that the animals be turned upon the 

crop to pasture, this should be done only after their 

appetite has been partly appeased by other food. 

“Millet hay is not in popular favor, owing to 

the fatal results which, in some cases, have fol- 
lowed its use. Just why these unsatisfactory 
results sometimes follow does not seem to he clear. 

In feeding it to horses, caution should be observed 

and the millet hay used in conjunction with some 

other coarse fodder. Much of the value of millet 

hay seems to depend upon the time of cutting, 

which should be done soon after blossoming.” 

PEARL OR CAT-TAIL MILLET (Fig. 11, 12) 

This millet is highly recommended over a wide 
range of country. It is a summer plant, a rank 

grower, attains a great height when mature,— 

seven to nine feet,—and produces an enormous 
quantity of forage. The Penicillaria and Mand’s 
Wonder millets are of this same species (Pennise- 
tum spicatum). | 
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Manures and fertilizers for Pearl millet 

In order that a large yield of succulent forage 

may be secured, Pearl millet should be grown only 

on naturally rich lands, or on those heavily manured 

or fertilized. The soil should be thoroughly and 

deeply prepared, for, although it is a surface feeder, 
the roots more completely occupy the soil than is 

the case with the Barnyard or other kinds of mil- 

let. The manures should be broadcasted, previous 

to seeding, at the rate of ten to twelve tons per 

acre. Fertilizing should follow the recommenda- 

tions made for Barnyard millet. 

Amount of seed and method of seeding 

The quantity of seed required is relatively small, 

as the plants possess the branching habit. If 

planted in rows to allow of tillage, three feet apart, 

one pound of seed will be sufficient for an acre. 

This will provide a seed every three or four inches 

in the row. If broadcasted, three or four pounds 

per acre will be sufficient. Pearl millet germinates 
quickly, and grows very rapidly. It withstands 

drought well. It should be tilled, the surface being 

kept constantly stirred, if best results are to be 

had, particularly in dry seasons. Pearl millet is 
frequently grown with vining varieties of cowpeas, 

the stalks making a good support for the peas. 



German millet to the left, 

German and Pearl millets, seeded on same day. 

Fig. 11 

Pearl millet to the right. 
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Vield and value of crop 

The largest yield of palatable and digestible 
food will be secured if Pearl millet is cut just as it 
begins to head. This stage will be reached in 

about three months from time of seeding; that is, 

if planted early in June, it will be ready for the 

beginning of harvest the latter part of August or 

first of September. It should not be allowed to 

head out fully before cutting, because the plants 

rapidly increase in erude fiber as the heads begin. 

to form, and soon become hard and unpalatable. 

The yields vary widely, ranging from eight to over 

twenty tons per acre, the latter figure being reached 

when all soil and seasonal conditions are favor- 

able, and when the crop is allowed to mature. 

For the eastern and central states Pearl millet 

does not possess advantages over the Barnyard 

millet, except possibly in its yield, although the 

larger yield requires a longer period of growth. 
For a catch-crop it is not so desirable as the 
Barnyard millet. If cut just before heading, it is 
said that it will make a very rapid second growth, 
which may be harvested in a month to six weeks. 

The experience gained in the eastern and middle 
states does not confirm the advantages of this 

practice, for, while the plant makes a considerable 
second growth, it is not large enough ordinarily 

to pay for the use of the land. Farther south this 
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practice may be found to be more successful. If 

cut after making a growth of three or four feet, it 
might make a profitable second crop, the total 

crop being much larger than the larger first reg- 

Fig. 12. 

Pearl millet (Pen- 

nisetum spicatum) 

ular crop and the smaller second 
one. Much has yet to be learned 

concerning the best method of 
handling this plant. 

When in the best condition for 
feeding, Pearl millet contains a rela- 
tively low content of dry matter. 

— Analyses of 

%  ¢crops grown at 

the New Jersey 
Station showed an average of but 
17 per cent of dry matter, with a 
much higher content of crude fiber 

than in Barnyard millet. It may 
be fed in the same way as Barn- 
yard millet, however, both as regards 

the method and the amount. While 

Pearl millet has been recommended 
for hay and for silage, it does not 
possess any superior qualities for 

these uses, corn being a much supe- 
rior plant, both from the standpoint 

of palatability and yield of diges- 
tible material per acre. In the more 

southern states, and in the semi- 
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arid parts of certain of the western states, the 
plant is very highly recommended, because of its 

adaptability to the longer season and _ hotter 
weather. 

CoMPOSITION AND YIELD OF NUTRIENTS IN PEARL MILLET WHEN 

SUITABLE FOR SOILING 
An average 

contains reel 
Per cent Lbs. Lbs. 

Water. .....+e2+e--. 83.04 pane Paks 

Dry matter ........-. 16.96 339.2 2713.6 

Ether extract ........ .37 7.4 59.2 

IO? 3. 2. gicy, eesel, Gees eid 5.45 109.0 872.0 

Proteity je siwe a ate ee ‘ 1.13 22.6 180.8 

ASh vd be em eS aise 8 1.73 34.6 276.8 

Nitrogen-free extract .... 8.28 165.6 1324.8 

BROOM-CORN OR PROSO MILLET (Figs. 13, 14) 

The Broom-corn or Panicle millets (Panicum 

miliaceum) is not widely known-as a farm crop in 

this country, as it is not so useful as the foxtail 

millets. It produces heavily of seed as well as of 

forage, it matures in a short season, and it seems 

to be able to withstand dry weather; for these 

reasons it is somewhat grown in the northern parts 

of the semi-arid regions, where its grain may be 

substituted for corn. There are several varieties, 

distinguished more or less by the color of seeds. 

This plant seems to be the millet of history, and 

it is more popular in Europe than here. 
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Broom-corn millet was included in an experi- 

ment at the New Jersey Station that was designed 

to test the value as forage of a number of plants 

not commonly used in 

the East, and to com- 

pare their yield, com- 

position and usefulness 

with those generally 

grown. Broom-corn 

millet produced a 

large stalk, with 

but little foliage, 

and when fed at 

the time that it 

seemed most use- 

ful for this pur- 

pose (just when 

headed out), it 

was found to 

be unpalatable, 

more than one- 

half being un- 

eaten. In com- 
position, it was 

superior (in yield of dry 
matter) to all of the other 

kinds grown at that time, 
ineluding several varieties 

of maize, kafir corn, millet, 

Fig. 13. Broom-corn 
millet (fanicum 

miliaceum), 
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> fe ge Oe ee 
Fig. 14. Seeds or grains of Broom-corn millet. 

sorghum and teosinte. The yield was sixteen 

and two-thirds tons of green forage per acre, 

which contained 7,637 pounds of dry matter, or 

practically twice as much dry matter as was con- 

tained in the yield of either red or white kafir 
corn. Its composition was such as to furnish 

nearly 700 pounds of protein per acre, or more 

than any other of the plants generally grown, and 

again more than twice as much as the kafir corn. 

From the standpoint of yield of dry matter and 

of total nutrients, the Broom-corn millet compared 

very favorably with the varieties of maize usually 

grown for forage, yet because of lack of palata- 

bility it could not be used for the purpose. It 
possesses promising characteristics, in particular 

its power of gathering plant-food; and further 

experiments may show it to be a valuable plant 

for silage in regions where corn does not develop. 
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TEOSINTE (Fig. 15) 

This plant is similar in general habit to millet, 

but differs in its tendency to stool. It belongs to a 

wholly different species (Huchlena, or Reana, luxu- 

rians) from the other crops discussed in this chap- 

ter, but it 1s so much like millet in its cultural 

requirements and in its uses that it may be dis- 

cussed with them. By some it is suggested as the 

original of Indian corn. A single plant of teosinte 

will branch and make a very large number of dif- 

ferent plants. So far as plant-food is concerned, 

teosinte makes the same requirements as the other 

very rapid-growing summer plants. Teosinte 

should be planted in rows about three feet apart, 

and tilled. Three pounds of seed per aere is suffi- 

cient. It is adapted only to the far South. 

Yields as high as twenty-four tons per acre have 

been secured, although, because of the low content 

of dry matter, the yield of actual nutriment is very 

much less than from ten tons of corn. 

One ton contains 
Per cent Lbs. 

"Wial6 aise i se Mee cdl ae es Se 90.13 es 

Dity matter. sg eo ae er os 9.87 197.4 

Ether extract ... nid ae 0.34 6.8 

Bib@P 2 ae ee he a 2.69 53.8 

Protein) 4.43 6 @ «x8 . 1.42 28.4 
AShs i | we SE Ee ee 1.36 27 2 

Nitrogen-free extract... . . 4.06 81.2 



CHAPTER VI 

THE KAFIR CORNS AND DOURAS 

THE genus Sorghum, one of the grass family, 

contains three rather distinct classes of plants: 

(1) The sweet or saccharine forms, the plants 

usually known as “sorghum” among farmers; (2) 

the non-saccharine fodder sorghums; (3) broom- 

corn (wholly distinct from the broom-corn millet 

described in the last chapter). All these various 
sorghums are considered to be forms of one vari- 

able species, Sorghum vulgare or Andropogon Sor- 
ghum, native to the Old World. 

The non-saccharine fodder sorghums include all 

the douras (spelled also dhoura and durra), Egypt- 

tian corn, milo maize, kafir corn. There is no one 

name that is now used to designate this group, 

but kafir corn is now best known and is thought 

by some to be destined to become the popular 

class name, although doura is the oldest and 

most attractive name. The kafir corns bear’ a 

contracted dense panicle or head, in distinction 
from the long, wisp-like heads of the broom-corn; 

some of the sweet sorghums bear drooping heads, 

but they are chiefly distinguished by their sweet 

juice. Of the kafir corns there are two groups, 

—kafir corn proper, with erect, rather long heads 

(95) 
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Fig. 16. Black-hulled White kafir Corn. 
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and not flattened seeds; and douras proper, with 

hanging or recurved short and compact heads and 
flattened seeds. Jerusalem corn and Yellow milo 

maize are douras. White milo maize belongs to 

the kafir group. Some of the forms are distin- 

guished in Figs. 16 to 21 (all figures in this chap- 
ter except Nos. 19, 22 and 23 are from Kansas 

Experiment Station photographs). The grain in 
the heads of the kafir corns is useful, as well as the 

fodder, but it is not the purpose of this book to 

discuss the grain production. Forms of doura and 

kafir corn have been known in this country for 

many years, but it is only recently that they have 

come to have real agricultural importance, due 

largely to their adaptation to the hot and dry 

regions of the western country. 

Kafir corn is a valuable plant for dry hot 

countries, and also for the East, since it is a rapid 

grower, producing a large number of wide, luxu- 

riant leaves that are extremely palatable. It serves 

an excellent purpose for seeding with such legumi- 

nous crops as cowpeas, serving as a support for the 
pea, aiding thereby to produce a much larger yield 

of food of higher quality than if either were seeded 

alone. Plants of the same nature are Jerusalem 

corn, Rural Branching doura, Yellow Branching 

doura or milo maize, and Evergreen broom-corn. 

The seed of all these plants is similar to that of 

sorghum and may be similarly treated. It may be 

G 
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Fig. 17. Typical head of Black— 

Hulled White kafir Corn. 

sown broadeast at the 

rate of four to five pounds 

per. acre, or planted in 

rows and cultivated as for 

Indian corn; the latter is 

the better method when 

large yields are desired. 
Kafir corn is similar to 

sweet sorghum in habit 

of growth. It grows from 

five to seven feet high, 

with a stalk much like 

corn. The leaves are 
heavy and somewhat 

stiffer than those of corn. 
They run from one to two 

and one-half feet long. 
The grain appears on a 

head that reaches a length 

of twelve to sixteen 

inches; but these heads 
are compact, and do not 

spread out, as in the 
sweet sorghums; on the 

mature head there is no 

stem in sight, except at 

the base, the grain only 
being visible. 

The different kinds of 
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this class of plants should be seeded the latter 
part of May or first of June. They will make a 

crop ready for harvesting in two to two and one- 

half months. For green forage they should be 

cut as they are just coming in head, in order 

to secure the best yield of succulent and nutri- 

tious food. They harden rapidly after seed be- 

gins to form. In the western states, these plants 

are largely grown for the grain, the ground meal 

making an excellent substitute for corn meal. 

While the dried fodder or hay makes a good for- 

age, it possesses no advantages in humid climates 

over crops that are better known and more easily 

handled, as, for example, corn. In regions of little 

rainfall, these crops are of unusual value. 

CoMPOSITION OF KaFIR CORN AND ALLIED PLANTS WHEN 

SUITABLE FOR SOILING 
Nitrogen- 

Kind Water Fat Fiber Protein Ash free 
extract 

% % % % % % 

Red kafirecorn ... .81.64 063 4.81 1.81 1.32 9.79 

White kafireorn .. .83.44 0.65 4.57 1.88 1.44 6.02 

Rural Branching doura . 85.89 0.38 4.71 174 1.26 6.02 

Evergreen brocm-eorn.77.08 0.49 8.58 2.02 1.69 10.14 

Yellow-branching doura, ‘ 

or milo maize... .83.19 0.57 5.51 1.70 149 7.54 
Early Leaming corn . . 76.43 0.64 4.93 1.89 096 15.15 

The above analyses are of plants grown at the 
New Jersey Experiment Station. For comparison, 

Early Leaming corn was planted at the same time, 

and under the same conditions of soil and manage- 
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ment. The crops were cut when in best stage for 

soiling, and, with the exception of the Evergreen 

broom-corn, were palatable and readily eaten by 

regularly soiled dairy cows. It will be observed 

at once that, with the exception of the Evergreen 

broom-corn, all the crops showed a much lower 

content of dry matter than field corn. 

NvuTRIENTS PER ACRE IN AVERAGE CROPS 

Yield Nitrogen- Total 
‘ Dry Pro- F : Kind per ‘i Fat Fiber free nutri- 

acre matter tein extract ents 
Tons Lbs. Lbs, Lbs. Lbs. Lbs. Lbs. 

Red kafircorn ... 8.34 3,062 302 105 802 1,633 2,842 

White kafireorn .. 8.68 2,875 326 113 793 1,392 2,625 

Rural Branching doural5.53 4,383 540 118 1,463 1,870 3,991 

Evergreen broom-corn 16.66 7,637 673 163 2,859 3,379 7,074 

Yellow-branching 

doura,or milo maize 19.55 6,573 665 223 2,154 2,948 5,991 

Early Leaming corn .15.26 7,194 577 195 1,505 4,624 6,900 

In this table is shown the yield per acre as well 

as the actual nutrients produced. It will be ob- 

served that the Yellow Branching doura gave the 

largest yield of total fodder, and the Red kafir 

the lowest; the Evergreen broom-corn showed the 

largest yield of dry matter, and the White kafir 

the lowest; the Early Leaming corn showed the next 

largest yield of dry matter, and a much lower con- 

tent of crude fiber than the Evergreen broom-corn. 

The yield of dry matter, excluding fiber, was 5,690 

pounds for the Leaming corn, and 4,779 for the 

Evergreen broom-corn, a gain for the Leaming of 
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911 pounds, or 19 per cent. On 
the dry matter basis, therefore, 

the only variety that at all com- 

pared with maize was the Ever- 

green broom-corn, which is very 
inferior in palatability and diges- 
tibility. The kafir corns are not 
comparable with corn on the basis 
ef yield of nutrients, and are not 

to be recommended except as sub- 

stitutes for corn in climates too 
dry for the latter. 

One point should not be lost 

sight of with all these quick-grow-. 

ing summer crops,—they are 

relatively exhaustive of the avail-. 

able plant-food in the surface 

soil. For example, a crop of eight 
tons of Barnyard millet, which 

fairly represents this group of 

forage crops, will remove from 

an acre in fifty to seventy-five 

days in round numbers 

50 pounds of nitrogen, 

26 pounds of phosphorie acid, and 

104 pounds of potash. 

The same yield of maize will re- 
move from an acre in eighty to. 

one hundred days only 

101 

Fig. 18. Typical head 
of Red kafir corn 
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Fig. 19. Yellow milo maize, 

one of the doura yroup. 

45 pounds of nitrogen, 

20 pounds of phosphorie acid, and 

50 pounds of potash. 

This is 10 per cent more nitrogen, 

30 per cent more phosphoric acid 

and over 100 per cent more potash 

removed by the special crops than 
by the corn. The land, therefore, is 

more rapidly and completely de- 

pleted of its available plant-food by 

these summer-grown plants; and 

this accounts for the fact that 

they cannot be successfully 
grown on poor soils, and that 

subsequent crops, that have 
apparently less ability to ap- 

propriate plant-food, cannot 

be successfully grown without 
liberal manuring or fertilizing. 

These characteristics should 

be always taken into con- 

sideration when substituting 
this class of crops for corn in 

forage crop rotations. 

KAFIR CORN FOR DRY REGIONS 

It has been said that the 

non-saccharine sorghums are 
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especially adaptable to semi-arid and hot regions. 

It may be well, therefore, to present a brief account 

of these plants to show their value for the interior 
western country. 

The results of experiments at the Kansas Ex- 
periment Station are probably applicable for those 

regions in which the crop is a prominent one, and 

a brief résumé and adaptation of the report of 

Professor J. G. Haney,! of that Station, comprises 
the remainder of this account of kafir corn. 

Varieties for dry regions 

There are many varieties of the non-saccharine 

sorghums, but only three that have come under 

the name of kafir corn. The name kafir comes 

from the name of a tribe of natives of South 

Africa, whose country is known by the same name 

of kafir. Kafir corn is sometimes known as Afri- 

can millet. The three varieties which have received 

most attention are, in the order they were intro- 

duced: (1) The White, (2) the Red, and (8) the 

Black-hulled White. The last may be easily dis- 
tinguished from the first by noticing that the chaff 

or hull which partly envelops the grain is black, 

while in the first the chaff or hull is nearly the 
color of the grain; hence, the first is called White 

and the last Black-hulled White. In the Red, the 

1Forage and Fodders, Kansas State Board of Agriculture, Report for 1900, 
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color develops as the seed matures, and at maturity 

is very nearly a brick-red. The kafirs should not 

be confounded with their sisters—Jerusalem corn, 

milo maize or rice-corn. 
All the varieties of the non-saccharine sorghums 

that will mature in Kansas have been tested side 

by side. For the extreme northwestern counties of 

Kansas, observation shows that kafir corn is not 

so well adapted as Jerusalem corn or rice-corn. 

The altitude being high, the short seasons and 

cool nights seem to affect the kafir corns so that 

they often will not mature seed. Although they 

always make fodder, and sometimes a good crop 

of seed, they are not so reliable as the others. The 

White kafir corn with some is the favorite for fod- 

der, and all varieties have their admirers, but at 

the Kansas Station all have been abandoned for 

the Black-hulled White. It has proved the heaviest 

yielder in both grain and fodder, and if there 1s 

any difference between it and the Red for resisting 

dry weather, it is in favor of the Black-hulled 

White. There is a greater difference between the 

Red and the White in these respects than between 

the Red and the Black-hulled White. 

For the first seven years the Red was grown. 

The Black-hulled White was then tested, and from 

1896 to 1898 the two varieties were grown side by 

side, the Red giving an average yearly yield of 
thirty-seven bushels per acre, and the Black-hulled 



Typical head of Dwarf milo maize, a form or strain Fig. 20. 

of the Yellow milo maize, 
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White forty-three bushels per acre. The yield of 

grain per acre by years is as follows: 

Red Black-hulled White 
bushels bushels 

1896s « e aOR te ela eae a 41 48 

OT eign ce a See ia gah igh RE Ose ona 41 48 

OOS eres ite sey Ney See GPa netra: Wen A 28 33 

MOtaleieon. gia el ara 110 129 

Averages ....... ‘ 37 43 

In western Kansas, many farmers raise the 

Red, thinking it a little hardier and earlier. In 
central Kansas some feeders raise both the Red 

and the Black-hulled White, and feed alternately, 

the stock seeming to relish the change. 

Records show the Red to be from a week to 

ten days earlier than the Black-hulled White, but 

this difference is of little importance in central 

Kansas. Kafir corn planted the middle of May is 

ripe the middle of September. 

Soils and conditions of growth 

Kafir corn will grow very nearly within the 

same climatic limits as Indian corn, and under 

ordinary conditions will produce a crop when corn 

does. However, it seems to require a slightly 

warmer climate for its best development. When 
its growth is being held back by unfavorable con- 

ditions, frost comes before it is ripe. It responds 

as readily to good soil and favorable conditions as 
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any other crop; yet, on poor land, and under 

conditions that would not produce a crop of corn at 

all, kafir corn does surprisingly well. It is a very 

strong feeder, having an extended root system 

which reaches deep and wide for necessary 
moisture. : 

Dry-weather-resisting qualities 

Kafir corn is the greatest dry-weather-resisting 

crop that can be grown in Kansas. It grows and 

develops in proportion to the moisture which it 

can collect by its extended root system, and, when 

unable to continue growing, it stops and lies dor- 

mant, so to speak, until the moisture does come, 

and then continues its growth. If the rains are 

sufficient, and the frost does not come too soon, it 

will make a good crop, although it has stood com- 

paratively dried up for six weeks. Corn to some 
extent will renew its growth after a moderately dry 

period, but not in comparison with kafir corn. 

Preparation of land in dry regions 

Listing is not generally satisfactory. Being slow 

to start, the plant needs to be up where it gets 

all the warmth possible, which is not the case in a 

lister furrow. And, after listing, if a dashing rain 

comes and runs the soil down in the furrows before 

the plants are well started, there will not be a good 
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stand. It does not have sufficient foree to push 

through soil that has washed down and settled 

over it. Surface-planted land may be affected by 

dashing rains, but it is not likely to be. The 

washing and settling of the soil by rain, of course, 
depends a great deal on the character of the soil, 

Wiest 
Fig. 21. Forms of kafir corn, and a sweet sorghum.—(1) Brown doura; 

(2) Black-hulled White kafir corn; (3) Red kafir eorn; (4) Kavanaugh 
sorghum; (5) Yellow milo maize; (6) Large Afriean millet, or White 
milo maize. 
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as some soils wash and pack more readily than 
others. Listing, however, in the western and drier 

sections is the favorite method of planting, as it 

takes less work, encourages the roots to go deeper 

into the soil, thus better resisting drought. The 

rows should be about three feet apart, and the 

seed dropped four to eight inches apart in the row 

for the western part of the state. 

For surface planting, fall plowing is very gen- 

erally favored. The disadvantages of fall plowing 

are: The blowing of the loose soil, and the weeds, 

which thrive best on fall plowing. Otherwise, a 

good disking or fall plowing furnishes the ideal 

seed-bed. 

Spring plowing should not be done until time to 

plant. The plowing should not be deeper than is 

necessary to turn the ground well and cover trash. 

A very essential feature in the preparation of the 

seed-bed is to compact the soil as soon as plowed, 

so as to hold the moisture near the surface. The 

plowed soil should not be left as smooth on the 
surface as when a roller is used, nor as fine as 

an ordinary harrow would leave it. The day the 

land is plowed, it should be disked, harrowed, 
then rolled, and harrowed again, to make the 

surface fine and compact. The press drill, with 

all the drills left on, is the best implement for 

planting, if done the same day that the land is 
plowed. 
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Distance apart and seed required 

For hay or fodder, it should be planted close, 

and the greatest yield may be secured by broad- 

casting or putting in with a wheat drill, set to sow 

one and one-half bushels of seed per acre. For 

producing grain it should be planted in rows with 

a view to cultivating. For the western and drier 

country, rows should be three to three and one-half 
feet apart, and the seed from four to eight inches 

apart in the rows, while for the eastern areas of 

greater rainfall, better results are obtained by put- 

ting the rows two and one-half to three feet apart, 

and the seed from two to four inches apart in the 

row. For western planting six to seven pounds per 

acre will be all the seed required, while for eastern 

planting ten to twelve pounds per acre will give 

the best results for grain. 

Any drill or drill planters may be used it 

adapted to such small seeds, and to drop them 

the proper distance apart. Perhaps the most prac- 

tical is the ordinary grain drill, tacking a piece of 

pasteboard over all the holes except those which 

will plant the rows at the proper distance. 

Time to plant 

Kafir corn, having a rather low vitality, and 
growing slowly after starting, should not be 
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planted until after the ground is well warmed, and 

there is no danger of frost. It comes properly just 

after corn planting, there being no hurry until the 

last week in May, but it should be in early enough 

to have plenty of time to ripen before frost, taking 

into consideration the fact that the plant makes 

but little growth in very dry periods. 

Seeding in dry regions 

As in all crops, it is essential that good seed be 

planted as a first requisite to a high yield and a 

good stand. Kafir corn heats very often, when 

stored in quantity in bins, or when sacked and in 

a dry place, especially if the sack is closely woven 

and there is some dust in the seed. It is always 

risky to trust seed that has been stored in any 

quantity in a close bin, as its germinating power | 

may be impaired. Hence, seed that is not fresh, 

or new, should not be trusted. It may even sprout 

in a germinating pan, and yet have a low vitality 

that would give a poor stand. 

The best heads from the best plant in the field, 

under ordinary conditions, should furnish the seed 

for the next year. If the seed is left to cure on the 

stalk in the shock, the selection may be made at 

any time before thrashing; if left on the head and 

stored away in thin tiers in a dry place, until 
needed for planting, good seed is insured, 

H 
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Cultivation of kafir corn 

fhe eultivation should be the same as for corn, 

frequent and shallow, rather than deep and infre- 

quent. Harrowing early is almost indispensable in 

order to keep down weeds. After the plants are 

three inches high, they will stand almost any 

amount of harrowing and this may be continued 

until eight inches high. 

Fig. 24 Roots of katir corn, sixty days after planting. 
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Harvesting time for grain 

Kafir corn remains green until frost, and the 

seed does not shatter; so, if grain is the only con- 

sideration, there is no great hurry to harvest; it 

can stand until after frost and the stalk is dry. 

But, generally, the fodder is a consideration, as 

well as the grain, and then the problem is to cut 

when the best results from both may be obtained. 

Fig. 25. Roots of sorghum, sixty days atter planting. 
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The longer the fodder stands, the harder and less 

palatable it becomes, while if cut too early the 

best yield of grain is not secured. After the grain 

is hardened so that it is difficult to mash between 

the thumb and finger, and there is apparently 

little-moisture in the seed, there will be very little 

shrinkage in the grain. This would perhaps be 

called “just past the hard-dough stage.” If cut 

earlier, the fodder will be better feed, but there 

will be a considerable shrinkage in the grain. 

Methods of harvesting 

One thing that has kept this crop from being 

more generally raised is the problem of harvesting. 

There are a number of methods, and they all have 

their merits. If the fodder is desired for feed, it 

is perhaps best to cut stalk and all, and leave it in 

the shock until dry. The best machine for accom- 

plishing this is the corn-binder, which leaves it in 

bundles of convenient size for handling, and the 

fodder is held together. In the western and drier 

regions, if not planted too thick, it does not 

grow so high that it cannot be cut with an ordi- 

nary grain harvester, and this method is quite 

extensively used. The ordinary corn sled may 

also be used for cutting, and if the seed is to be 

fed with the fodder, this is perhaps the most in- 
expensive, 
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In threshing, the whole stalk can be run 

through a common grain-separator, but this is 

hard on the machine, and as a general thing a 

thrasher will not do such work a second season. 

The fodder is cut and broken up, and, while some 

hold that this is an advantage, it soon loses its 

flavor, and, if not thoroughly dry, will heat and 

spoil after stacking. Stock will eat the thrashed, 

broken-up fodder while it is fresh better than 

when whole, but in a short time it gets stale. 

When the kafir is bound, the grain may be 

removed by thrusting the heads into the cylinder 

of a thrashing-machine for an instant, and throw- 

ing the fodder off on a wagon. When it is desired 

to take the fodder at once from the field, this would 

perhaps prove the most economical method. 

When planted thick or sown broadeast for hay 

or fodder alone, it should be eut when most of 

the seeds or heads are in the milk or early-dough 

stage. At this time more nourishment will be in 

the stalks and leaves; besides, not being so hard 

as when fully matured, it is more easily digested, 

stock eat it more readily, and there is less waste. 
A great many make the mistake of cutting too 

early, often with the view of getting a second ercp. 

The nourishment in any feed is.conditioned on the 
process of maturing; the compounds must be 
elaborated and fixed in the tissue before they are 

food. Cutting any feed before the blooming period 
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may give a great bulk of material, but it is 
watery; it dries out, the fodder shrinks, and an 

animal cannot eat enough of it to satisfy the appe- 

tite. One crop is all that ought to be expected 

from one seeding, and more profit is made by a 

single crop than two, if labor is counted as worth 

anything. The feed secured by two cuttings may 

go a little farther than the feed secured by the 

Fig. 26. Matured kafir corn roots. 
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single cutting, but it will not go nearly twice 

as far. 

Cutting and curing for hay 

As before stated, kafir corn should be cut when 

the seed is in the milk or early-dough stage. The 

eutting may be done with a grain-binder, and 

shocked to cure as small grain. This leaves it ina 

very fine condition to handle when feeding, but is 

Fig. 27. Matured sorghum roots 
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rather hard on a machine and somewhat expensive. 

The ordinary method is to cut with a mower, and 

the crop should be left to cure well before raking. 
Ordinarily, in the middle and western part of 
Kansas, after being cut and raked, it is put into 
large shocks or small ricks containing from a ton 

to three tons each. This is done with a hay-gath- 

erer, “buck-rake” or “go-devil,” and saves a great 

deal of handling. It keeps in excellent condition 

when treated this way, and can be hauled when 

needed. Under ordinary conditions kafir corn will 

be ready to harvest for hay in about 105 days after 

planting, and this should be before frost, as freez- 

ing while green is detrimental; besides, the hay 

will not cure as well in cool weather, and it is 

essential that it be as perfectly cured as possible. 

Yield of grain in kafir corn 

The yield of grain will range from twenty to 
ninety bushels per acre, with an average of about 

forty-five bushels in eastern Kansas; in the 
western and drier parts of Kansas it is smaller, 

though there the difference in yield between kafir 

corn and Indian corn is proportionately greater 

than in the eastern parts. At. the Kansas Sta- 

tion the average yield of kafir corn for eleven 

years was forty-six bushels per acre, while for 

Indian corn it was thirty-four and five-tenths 
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bushels. The yield of hay will also vary widely 

from one-half to three tons per acre, according to 

climate, soil and season. 

Storing the grain 

Great care must be taken in storing the seed 

in close bins, in quantity, especially if not well 

cleaned. It settles together so closely that air 

seems to be excluded and heating results. In the 
spring during damp spells, it is often necessary to 

shovel the seed from one bin to another, or from 

one side of the bin to the other, to keep it from 

spoiling. Slightly-heating does not injure it for 
feeding purposes, but destroys its germinating 

power. There is often damage to the heads when 
stored in corn-cribs, but it is not so probable as 

in the thrashed grain. 



CHAPTER VII 

THE SWEET SORGHUMS 

THE sweet or saccharine sorghums are used 

both for the making of syrup and for forage. 

They are more corn-like in appearance than the 

kafirs because the panicle is more like a corn 

tassel in form. This panicle or head is usually 

loose and open, although it may be more or less 

dense when its grain is ripe. The grain is borne 

in the panicle or tassel, not in ears. The general 

directions for the growing of the kafir corns 

(Chapter VI) apply very well to the sorghums. 

The varieties of sorghum well adapted for 

soiling are Early Amber and Early Orange. The 

Early Orange produces a larger and heavier 

growth, and is a little later than the Early Amber, 

and is thus more suitablo for sections in which the 

seasons are long. The soils best adapted for sor- 

ghums are deep, moist loams, or those most favor- 

able for maize, although the crop may be grown 

successfully on light lands if they are well ferti- 

lized. Sorghum seems to be capable of withstanding 

drier conditions than corn, and thus its use is 

increasing where droughty conditions are liable 
to occur. 

(122) 
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Preparation of svil and seeding 

The preparation of soil for sorghum should be 

similar to that recommended for corn,—a deep, 

well-cultivated seed-bed, but for sorghum the 

crop should preferably be immediately preceded 

by a cultivated crop, in order to free the land of 
weeds. The plants germinate readily, but make a 

very thin and slow early growth, thus rendering it 

difficult to keep clear of weeds. 

When the crop is intended primarily for forage, 

it may be seeded either thickly in rows, or broad- 
easted. If seeded in rows, from ten to twelve 

pounds of seed per acre are sufficient. If broad- . 

casted, twenty to twenty-five pounds will be 

required. The crop should not be planted until’ 

the soil is thoroughly warmed, and the weather 

likely to be hot, as the plant does not thrive in 

cold, moist weather. Broadcast seeding is not 

recommended except on clean lands, as the weeds 

are likely to start vigorous growth and seriously 

reduce the yield of the sorghum. 

To grow maximum crops the land should be 

well manured or fertilized; inasmuch as it is a 
cultivated plant, which roots more deeply than the 

millets, the nitrogen requirements are not so ex- 

acting. However, the soil should be abundantly 
supplied with available phosphoric acid and pot- 

ash. A good dressing of manure of six to eight 
4 
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tons, well cultivated into the soil, should be fol. 
lowed by an application of 200 to 300 pounds per 
acre of a commercial fertilizer containing 

NERO POD sos ke ee a SS we 3 per cent 

Phosphoric acid (available) ...... 8 per cent 

Potash. 2 i 5 ee 4 Sa de oe ew S 5 per cent 

Yield and value 

Sorghum is frequently allowed to grow to a 

height of five to six feet, and then cut and permitted 
to make a second crop. By this method, the largest 
yields of succulent forage are obtained, ranging 

from eight to thirty tons per acre, although the 

latter figures are exceptional. An average of ten 

tons may be regarded as good, and this should 

be secured under medium conditions of soil and 
in usual seasons. 

Sorghum is a sugar-producing plant. It is very 

palatable, and is readily eaten by all farm stock. 
In their immature state, however, the plants do 

not contain a high content of dry matter, being 

similar in this respect to millet, although they are 

more palatable when mature. 

The quantity fed may range from fifty to seventy- 

five pounds per day, in two feeds. The sugar forms 

very rapidly after the heads begin to appear, and 

this formation of sugar, while accompanied by a 

considerable increase in crude fiber as the plants 
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approach maturity, makes the forage sweet and 

encourages the animals to consume the coarser 

materials more readily than is the case with the 

millets or kafir corn, or even maize (except the 

sweet varieties). 
Sorghum is not well suited for hay, although it 

can be used for the purpose if cut early. It can 

be used for silage with advantage. It can also 

be harvested and allowed to dry, and the seed 

threshed; the dry stalks are then practically as 

useful as corn-stalks, and the seed can be ground 

into a feed which is similar to corn-meal in its 

composition and feeding value. 

COMPOSITION AND YIELD OF NUTRIENTS OF SORGHUM FoRAGE 

An average Early Orange Early Amber One ton acre-yield 
sugar-cane sugar-cane contains 

furnishes 
Per cent Per cent Lbs. Lbs. 

Water eae: Bas 2s i arc 83.19 85.19 rats ear se 

Dry matter... 2... 16.81 14.81 336.2 3362.0 

‘Ether extract ...... 0.57 0.51 11.4 114.0 

Biber os. ee: ere ey ee pS 5.51 3.96 110.2 1102.0 

Protein. «ss 6 @ & s =» 1,70 1.36 34.0 340.0 

ASH beg aa gos Be Ss 1.49 1.20 29.8 298.0 

Nitrogen-free extract .. 7.54 7.78 150.8 1508.0 

SORGHUM IN DRY REGIONS 

Sweet sorghum is well adapted to the special 

climatic conditions of the semi-arid regions, 

although it is generally used in the eastern and 

southern states for gieen forage. The remainder 



SORGHUM IN DRY REGIONS 127 

of this chapter is drawn largely from Kansas State 

Board of Agriculture Report for 1900. Figs. 28 5S to} 

and 29 are Kansan. 

Varieties for Kansas 

Of the large number of varieties, those found 

to be most desirable in the West are: Folger, 

Fig. 29. Field of Orange sorghum in Kansas. 

early; Coleman, medium; Collier, late. The Early 

Amber and Early Orange are very valuable for 

the East. The main points to consider in choosing 

varieties are (1) time of maturity, (2) proportion 

of foliage to stem, (3) sweetness, 



Sorghum at good stage of maturity for soiling. 

Fig. 30. 
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Preparation of land 

There is a prevailing opinion with farmers that 
sorghum does not require the care in the prepara- 

tion of soil and its cultivation that is demanded 

for corn. This may be true in part, but the plant 

responds readily and profitably to good treatment, 

and it usually pays well thoroughly to prepare the 
soil before planting. This good preparation not 

only destroys weed seeds, but increases the water- 

storage capacity of the soil, insures quick germi- 

nation and rapid early growth. 

Seeding in Kansas 

Sorghum may be seeded any time that is suit- 

able for seeding corn; if planted from the first to 

the twentieth of May, it will ordinarily catch 
enough of the spring rains to secure a fine growth 

before the hot and usually dry weather of the 

western states begins. 

When grown for the mature plant, it should be 

planted in rows, about three feet apart, and the 

seed distributed evenly in the row, at the rate of 

one peck to one-half bushel per acre. After plant- 
ing, the land should be harrowed to keep the sur- 

face loose, and as soon as the plant is well started, 

the ground should be frequently cultivated until 

the plant is thoroughly established. While the 

I 
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young plant is slower than corn to start, and thus 

difficult to keep clean, especially in moist warm 

weather, it grows quite as rapidly, if not more so, 

when well established, and later cultivation is not 

so important. 
Sorghum is usually grown for the making of 

hay, and therefore a much thicker stand is wanted 

and broadcast seeding is practiced. The best 

method of seeding is to use a press drill, sowing 

from one and one-half to two bushels per acre, 

sufficient to have the stand thick, like wheat or 
rye, if the best hay is to be obtained. 

Harvesting and curing sorghum 

The crop may be cut for forage when two or 

three feet high, in which case it is possible to get 

a second crop quite as large as the first. For hay, 

however, it is better to let the plant reach a more 

mature stage, so the seeds begin to harden and 

the plants to turn yellow. At this stage, it will 

make more and better feed than if cut earlier or 

later. If the stalks are not more than six feet tall, 

the method commonly used for hay is to cut with 

a mower, allow it to wilt, and then, with self- 

dumping rakes, carry enough together to make 
small stacks of 800 to 1,200 pounds. By this 

method, experienced growers find that the least 

labor is involved, and that the product keeps green 
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and sweet. The time of cutting should be the same 
if planted thinner, except that it should be cut and 

put in shocks, as in the curing of corn-fodder. 

For many sections, sorghum is one of the most 

useful crops of the farm; it is easily grown, resists 

drought, and makes a large quantity of forage that 

is relished by all farm animals. In the South it is 

grown largely for making syrup. It was formerly 

used somewhat for this purpose, even as far north 
as Michigan, before the days of cheap sugar. 

As a special crop, sorghum cannot be recom- 

mended too highly. When properly grown it 

produces from four to six tons of dry feed 
per acre. 



CHAPTER VIII 

MAIZE OR INDIAN CORN 

THERE is no one crop that is equal to corn for 

forage purposes. If it could be so grown as to 

supply green forage from May 1 to November 1, 

there would be no good reason for the introduction 

in soiling systems of any other plant of the same 

group. The reasons for this broad statement are, 

(1) that corn is adapted to a wide range of soils, 

and thus can be successfully grown for forage 

practically everywhere in the United States; (2) 

it makes the largest yield of digestible dry matter 

per acre, other things being equal, of any crop 

that is now grown; (3) in its immature state it is 

very palatable and is eaten practically clean by 

all classes of farm stock up to the time that 

the grain begins to harden; (4) it is one of the 

least expensive crops to grow, largely because of 

the cheapness of seed; (5) it can be completely 
utilized, either as a grain crop or winter forage 

crop, if not needed as green forage to supple- 

ment pastures, or if the yields are larger than 

needed for soiling; (6) it is the only wholly 

satisfactory silage crop; (7) it is a tilled crop, 

and its use may improve the land. 

(132) 
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CORN FOR GREEN FORAGE OR SOILING 

The choice of variety and method of growing 
should be modified to meet the special require- 
ments of soiling. It should be remembered that 

the purpose in the growing of soiling crops is not 

nutriment alone, but rather a combination of suc- 

culence, palatability and nutrients. Those varieties 

that make most rapid growth and develop early 
are, all things considered, more desirable than 

those that give a larger proportion of stalk and 

ear to leaf, because the shorter period of growth 
enables the gathering of two crops of green forage 

in one season as far north as New Jersey. The 

Rural Thoroughbred White Flint represents a 

type that gives excellent satisfaction in the Middle 

States, as it possesses in marked degree the char- 

acteristics already recommended. The branching 

habit is also well developed; from three to four 
stalks will sucker from the main stem, thus gradu- 

ally thickening and maintaining the succulent char- 

acter of the forage for a longer period than those 

not possessing this habit. In New Jersey and 

points south, this variety, if planted by May 1, 

will be ready for harvesting by the middle of July; 

and if another crop is planted at this time, it will 

reach a good stage of development previous to kill- 

ing frosts that occur as early as the first week in 

October. Notwithstanding the possibility of secur- 
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ing two crops, the yields of each are often as large 

as can be obtained from the larger- growing varie- 

ties. 

There are many other good varieties that possess 

in varying degrees the characteristics mentioned 

for this one. As a rule, the flint varieties are 

superior to the dent in the northern parts of the 

country. The smaller, quicker-growing varieties 

of the dent sorts are also satisfactory, although 

requiring much thicker seeding and a longer period 

of growth. 

Preparation of land 

The yield of the crop depends to a very consic- 

erable extent on conditions that are favorable for 

complete germination and very early growth. The 

importance of this point cannot be emphasized too 

strongly. Naturally, the preparation of the land 

and its treatment will depend somewhat on its 

condition and character. In the first place, if 

either clover or grass sod is used, it is generally 
good practice not to plow too deep, which is 

likely to turn up parts of the soil not thoroughly 

mixed with vegetable matter, and not in good 

physical condition. This admixture of subsoil has 

an unfavorable effect on quick and satisfactory 

germination. Therefore, relatively shallow plow- 

ing,— five to six inches,—is preferable. 

Plowing should be performed as early as it is 
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possible to get on the land, that the soil may be 

suitably compacted before the drying winds of 

spring absorb the moisture. Following the plow- 

ing, the tillage should be deep and thorough, both 

_to warm the soil and to make the surface as fine 
- as possible. When soils are loose and porous, the 

‘ necessity for deep and repeated tillings are not so 

“great as when they are heavy and compact. If 

-the soil is not plowed until immediately preceding 
planting, it is likely to be cold, preventing quick 

germination; and should dry weather follow, the 

surface rapidly dries out and the plants will not 
absorb sufficient moisture from the lower layers to 

cause rapid and continuous growth. When the 

crop is planted on land that has not had a cover- 

crop, the recommendations may be modified to 

some extent; a little deeper plowing may be made, 

and less tilling is required to get it into first-class 
condition. 

Manures and fertilizers 

When the aim is to secure as large a yield of 

succulent food as possible, and of superior quality, 
it is absolutely necessary that the plants have an 
abundant supply of plant-food throughout the 

entire season. Therefore, even on good soils, the 

fertilization should be liberal. Manure may be 

placed on the surface in the fall, in which case it 

serves as a muleh during winter, absorbing mois- 
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ture, preventing washing and ensuring a complete 

distribution in the surface layers of the soluble 

plant-food; or it may be applied after plowing 

in spring, providing it is fine and thoroughly 

incorporated in the surface soil. These methods 

will ensure the largest return of the constituents in 

the crop, and they are particularly desirable when 

manures are used that contain but little litter. 

When manure is used, ten tons per acre applied 

broadeast will afford abundance of organic ma- 

terial, containing sufficient nitrogen in available 

forms to supply the early needs of the plant. 

It must be remembered, however, that no 

amount of manure or fertilizer can be substituted 

for early and thorough tillage, as tillage saves 

moisture. This is a matter of the highest impor- 

tance, for without moisture the plant-food cannot 

be dissolved and circulated through the soil. There- 

fore, whatever the method of manuring, the soil 

after seeding should be tilled, preferably shallow 
and as frequently as possible, until the plants are 

too large to permit further work. The fact that 

the plant does not make its most rapid growth in 

any case until warm weather begins, makes the 

necessity for early and large applications of 

quickly available nitrogen not so great as in the 

case of such crops as rye or wheat, or even oats, 

that make their most rapid growth much earlier in 
the season. With corn, the conditions are gener- 
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ally favorable soon after planting for the change 
of organic nitrogen into available forms. 

The corn plant, however, requires a liberal 

supply of the mineral constituents; and while the 

application of manure will carry relatively large 

quantities of these, it is obvious that they cannot 

be so completely distributed as in more soluble 

forms, nor, unless the manure is placed in the 

row, can they be concentrated in such a way as to 

permit the plant to supply its needs easily and 

rapidly. Therefore, in addition to manures, a fer- 

tilizer rich in minerals is generally desirable. A 

fertilizer carrying 1 per cent of nitrogen, 12 of 

phosphoric acid and 10 of potash (made by mixing 

250 lbs. ground bone, 500 lbs. acid phosphate, 250 

lbs. muriate of potash), applied at the rate of 

400 pounds per acre, will meet the requirements 

for minerals even under unfavorable conditions. 

This fertilizing, while seemingly heavy, is not 

more than should be applied, because the object is 

to stimulate as far as possible a continuous and 

rapid growth. 
The above remarks are made, of course, with 

eastern conditions in mind. In large parts of the 

West, these heavy applications will not commend 
themselves to farmers in general; but even there 

the question of fertilizing is coming to be an 
important one, although the main demand may 

be for but one of the constituents. In the long 
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run, the question of applying plant-food is not 

regional. 

Seeding and tillage 

Methods of seeding vary widely, although it is 

recognized in all cases that the thickness of seed- 

ing should be proportioned to the possible available 

plant-food in the soil. On soils that are naturally 

rich and supplemented with the fertility constit- 

uents in available forms, thicker seeding may be 

made than when conditions are not so good in 

respect to food. 

A good method of seeding corn is to plant in 
drills, from two and one-half to three feet apart, 

and the plants from eight to ten inches apart in 

the drill. The quantity of seed necessary to plant 

thus thickly, will range from twelve to fourteen 

quarts per acre, depending on the size of the grain. 

In branching varieties, the plants will be as thick 

as it is desirable to have them with the lighter 

seeding. Seedings thicker than this, either in 

rows or broadcast, as is frequently practiced, 

are likely to cause the crop to suffer from lack of 

moisture, if short droughts occur, even under very 

favorable conditions for obtaining plant-food. The 

size of the stalks under this thick seeding will be 

such as to cause the forage to remain succulent 

and palatable until the grain begins to harden. 

As already indicated, when large yields are to 
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be secured, great care should be observed in the 

conserving of the moisture, and therefore the 
cultivation should begin about as soon as the corn 

is planted. Shortly after planting, the surface 

should be stirred frequently, preferably with a light 

harrow or weeder, until the corn is well started, 

when shallow tilling should begin and be continued 

as frequently as possible during the early period 

of growth. This frequent tilling will prevent the 

undue escape of moisture into the atmosphere, as 

well as assist in the decomposition and _ nitrifica- 

tion of the organic matter in the soil and manure. 

After the first crop is removed, a second one may 
be immediately planted, preferably without plowing 

but with a deep cultivation with a cutaway har- 

row. The corn stubs will interfere to some extent, 

but not seriously. The reasons for cultivating, 

rather than plowing, when the first crop is removed 

(say the middle or latter part of July), are, first, 

that quite as good tilth can be secured, and second, 

if the land is plowed at this season, it is frequently 

impossible to get the surface layers so thoroughly 

compacted and connected with the lower one as to 

permit free upward movement of water from the 
lower parts of the soil. It is essential, particularly 

in this second crop, that the germination should 

be quick and as complete as possible, and the 

early growth very rapid. The manures and ferti- 

lizers should be applied in the same way as for the 
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first crop, and the seeding and tilling should also 

be the same. 

Time of harvesting, and yields 

The time of harvesting maize for soiling pur- 
poses may begin as soon as the plant has fully 

tasseled, or even before, depending on the need 

for succulent forage. The largest amount of actual 

food or digestible nutrients will be secured if the 

harvesting is delayed until the ears have formed, 

and then continued until the glazing stage is 

reached. Therefore, the yields will vary widely, 

inasmuch as the proportion of dry matter in the 

early-cut forage is relatively very much less, and 

the water very much more than when the crop is 
nearly mature. Records obtained at some of the 

stations show that under normal conditions of sea- 

son more digestible matter, and that which is quite 

as palatable, may be secured from twelve tons of 
corn cut at the glazing stage, than would be 

secured in fifteen tons or more harvested before or 

about the time the plant is coming in tassel. So 

the yields may vary by the common, though not 

proper, standards of reckoning; and the fact that 
a crop will yield fifteen or even twenty tons of 

forage, as is frequently stated, is no indication 

that such crop is superior in content and value of 

total nutrients to one that yields twelve tons. 

It is not desirable to prolong the feeding of the 
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green forage until the ears have matured, as the 

tendency of the animals will be to eat the ears in 
preference to the other parts of the forage, and 

the master cows will appropriate an undue pro- 

portion and possibly be injured by an excessive 

supply, particularly if the forage is distributed in 

the field. For soiling, the forage should preferably 

be used before the grain has hardened. 

Composition and value of crop 

Corn in its best stage for green forage contains, 

on the average, and for all varieties, 20 per cent 

of dry matter. This dry matter is much richer in 

carbohydrates than wheat or rye forage. There- 

fore, so far as total nutriment is concerned, it is 

much superior to these crops, as well as to the 

millets, sorghums or kafir corn. That is to say, a 

larger proportion of feed in a succulent and 
digestible form is contained in a smaller amount 

of forage. Usually from forty-five to fifty pounds 

per day will supply the needs for roughage, as 

compared with fifty to seventy-five pounds of 

millet or either saccharine or non-saccharine sor- 

ghums. 

Corn can be utilized through a longer period 
than any other crop. Therefore, the plantings 

should be made at different times; and as any 

one seeding can be used for a period of fifteen to 
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twenty-five days, the plantings should be made 
two or three weeks apart. Of course, a similar 

succession may be obtained by the use of the 

early-maturing and the late-maturing varieties, 
but the later varieties do not make so good green 

forage as the early ones. 

CoMPOSITION OF THOROUGHBRED WHITE FLINT Corn (GREEN) 

Average Fodder Average 
Oneton acreyield cecorn, ali Oneton acre yield 
contains furnishes varieties contains furnishes 

Per cent Lbs. Lbs. Percent Lbs. Lbs. 

Water... 80.27 ... ei orde 79.30 er 

Dry matter. 19.73 394.6 3946.0 20.70 414.0 414.0 

Ether extract 0.62 12.4 124.0 0.50 10.0 100.0 

Fiber ... 3.78 75.6 756.0 5.00 100.0 1000.0 

Protein .. 1.65 33.0 330.0 1.80 36.0 360.0 

Ash .... 0.86 17.2 172.0 1.20 24.0 240.0 

Nitrogen-free 

extract. . 12.82 256.4 2564.0 12.20 244.0 2440.0 

The yield of the Thoroughbred White Flint has 

ranged, at the New Jersey Station, from ten to fif- 

teen tons per acre, with an average of about ten 

tons, containing 20 per cent of dry matter. Two 

crops of ten tons each would yield about four tons 

of dry matter per acre of a highly digestible and 

very satisfactory forage. 

SWEET CORN FOR GREEN FORAGE 

Owing to the very palatable nature of sweet 

corn, it is frequently recommended for green for- 

age, If suitable varieties are chosen and planted 
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at the proper time, it is a very useful crop, al- 

though the experience of careful experimenters 

shows that, on the whole, the yield of feed is 

relatively very much less than from the regular 

field varieties, the range being from four to ten 

tons per acre, with an average of about six tons. 

A variety of sweet corn that gives a satisfactory 

yield is rather slower in development than other 
corn, owing largely to the fact that the seed does 
not germinate quickly nor the young plants grow 

vigorously until the season is well advanced. Of 

the suitable varieties, Stowell Evergreen is one 

of the most generally satisfactory, since it is a 

large, rank grower, with abundant foliage. It 

should not be planted until the season is well 

advanced, say the latter part of May, for the Cen- 
tral States, and the land should be thoroughly well 
prepared, as pointed out for other kinds of maize. 

When used primarily for forage, sweet corn may 

be fertilized or manured, as indicated for the 

Thoroughbred White Flint, and cultivation should 
be practically.the same. 

A great advantage that many dairymen find in 
the growing of sweet corn is that they may sell 

a large proportion of the ears, when the prices 

are satisfactory, and still have a very good for- 

age left, as the stalk remains palatable for a con- 
siderable time after the ears have been removed. 

There is no question as to the superjority of the 
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sweet varieties for forage, as the animals certainly 
are able to utilize the nutrients to the fullest ex- 
tent; and because of their extreme palatability, 

they exert a very favorable effect on the system, 

encouraging, apparently, a larger and better use of 

the accompanying feeds, as an increased flow of 

milk usually follows when sweet corn forage is sub- 

stituted for field varieties. Because of the greater 

palatability of the*sweet varieties, however, ani- 

mals are likely to overeat. From fifty to sixty 

pounds per head per day should be the limit of 

use; it is important that the distribution in the 

feeding lot should be so made as to prevent any one 

animal from securing a larger quantity than this. 

The composition of sweet corn does not differ 

materially from that of the field varieties, although 

it is more palatable and undoubtedly more com- 

pletely digested. Following are analyses: 

CoMPOSITION OF SWEET CORN 
Average 

Stowell’s Average Oneton acre yield 
Evergreen analyses contains furnishes 
Per cent Per cent Lbs. + Lbs. 

Water 2.6 2a. 4s « 77.90 79.10 ele ae 

Dry matter...... 22.10 20.90 418.0 2508.0 

Ether extract. .... 0.60 0.50 10.0 60.0 

1 0) -) 4.50 4.40 88.0 528.0 

Protein. ....... 1.80 1.90 38.0 228.0 

Aah! eons A occu lac as 1.20 1.30 * 26.0 156.0 
Nitrogen-free extract . 14.00 12.80 256.0 1536.0 

Comparison of the average yield of nutrients in 

regular field varieties and in sweet varieties, shows 
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the great superiority of the former, an average 

yield per acre of field varieties furnishing: 

100 pounds of fat 

860 pounds of protein 
2,440 pounds of nitrogen-free extract 

as against: 
60 pounds of fat 

228 pounds protein 

1,536 pounds of nitrogen-free extract 

for the sweet varieties, or a gain of nearly 60 per 

cent in all the different nutrients. The cost of the 

sweet corn forage is greater, owing to the much 
higher price of seed. 

DRIED CORN FODDER 

An advantage that corn possesses, and which 

makes it superior to practically every other plant, 
is the fact that, if the crop is not required in its 

green stage, it may be dried and used for fodder. 

While it contains a high content of dry matter, it 
cures readily, and for certain classes of feeding 
furnishes roughage that is unexcelled. 

Seeding and harvesting 

The varieties used for fodder may be practically 
the same as those recommended for green forage, 

although the seeding may be slightly thicker, as 
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the advantage of earing is not so important. In 

fact, a better quality of fodder will be secured 

when a minimum number of matured ears are 
formed. 

The time of cutting will depend somewhat on 
the character of growth, but the largest amount of 

dry matter will be obtained when the maize plant 
is practically mature, and if the seeding has been 
thick enough the curing at this stage can be 

accomplished readily. When there is danger of 
shortage of other winter roughage, corn is often 

planted late to supplement the regular supplies, in 

which case the crop is not always sufficiently 

mature before it is time to harvest. This will 
result in giving a crop that is very rich in diges- 

tible dry matter, but that is difficult to cure. 

However, if it is placed in small shocks, it will 

soon dry out; it should be removed from small 

shocks to large stacks or to the barn before the 

heavy storms of winter begin. 

Composition and value of dry corn fodder 

The composition of well-cured corn fodder is 
such as to make it a most excellent and nutritious 

food, and it is readily eaten by all farm stock, 

especially if cut fine. The amount of dry matter in 
field-cured fodder is about 75 per cent, and it 

is nearly as rich in protein as timothy hay, and con- 
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tains very much less crude fiber. A good crop of 

corn should yield about three tons per acre. 

A mistaken idea is that the thicker the corn is 
seeded, the larger will be the yield of food per 

acre, and in many instances the corn is sown 
broadeast or planted exceedingly thick in the row 
with this notion in mind. While the forage will be 
a little more digestible and a little richer in pro- 

tein under this treatment, the yield of total 

nutrients per acre is usually very much less than 

if planted in the ordinary way and tilled, since the 

thick-seeded crop will be likely to suffer from lack 

of moisture, and it is much more exhaustive per 
unit of dry matter on the fertilizer constituents of 

the land. It is not a desirable practice to broad- 
east corn unless for hog pasture, or as catch-ecrop, 

and even then the advantages are not always 

apparent. 

Sweet corn dry fodder 

As already pointed out, sweet corn is an excel- 

lent source of nutrients, because it does not grow 

quite so coarse as the ordinary field varieties, and 

because it is very palatable and contains a highly 

digestible form of carbohydrates. As in the case 
of other fodders, if grown primarily for dried 
fodder, the seeding should be relatively thick, so 

as not to permit too heavy earing, although the 

presence of ears is not so undesirable as in field 
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corn. Sweet corn fodder is more likely to mold 
than field corn, and greater care should be exer- 

cised in harvesting; it should be thoroughly 

cured in the field, and then stored in a dry place. 

If entirely freed from outside moisture, and 

thoroughly air-dried, it may be packed tightly 

in the barn without danger of injury. The neces- 

sity for cutting it fine, when fed, is not so great 

as for other corn, since animals will eat it readily 

without cutting, due to the softer stalk and its 
palatability. 

CORN-STALKS OR STOVER 

Stover is the stalks remaining after a corn crop 

has been harvested of its ears, the crop having 

been grown for the grain. There is great waste of 

stover throughout a large area of the country; it 

is certain that this waste would be saved if its 

food-values were better understood. The coarse 

stover has a high feeding-value, which will justify 

much greater care in its handling and storage. 

The feeding-value of a ton of stalks is more than 

half the value of a ton of timothy hay that is har- 
vested in its best condition. 

Methods ot curing and handling corn-stalks 

Methods of handling stover differ widely in 

different sections of the country. In the eastern 
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and northeastern states, the corn is usually cut 
and shocked, and when the ears are dry enough 
to erib, the corn is husked and the stalks are re- 

shocked in the field until cured, and then either 

carted to large stacks or stored in the barn. This 

is an economical method of curing and saving the 
crop. In the South and parts of the West the 

practice is merely to “top” the stalk, and the 

leaves and stalk below the ear, with the husks, re- 

main standing in the field. This practice results 

in a large waste of valuable material. In many of 

the western states, only the ears are removed from 

the standing corn and the staJks are not harvested; 

the only value gained from the stover is that which 

may be secured by the animals following the husk- 

ers, and even then probably not one-third of the 

food is utilized. 

Another source of loss of fodder, even though 
the corn is husked and the stalks shocked, oceurs 

when the shocks are left in the field until they are 

needed for food. By this method great losses 

occur, due to the mechanical removal of the leaves 

by weather, to changes in chemical composition, 

and to the removal of a large proportion of the 

best of the material by wind- and rain-storms; 
besides, the rain and snow soak the outer parts of 
the shocks, and these parts become frozen, not 

only rendering them unpalatable but making it im- 

possible to remove the entire product to the barn. 



Corn-husker and shredder at work. 

Fig. 32. 
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Methods of using; yield 

The best method of using stover is to cut it fine, 

or to shred it and feed the animals liberally, allow- 

ing the unpalatable parts to be used as bedding. 

In this way the best of the feed is utilized and the 

manures are saved and improved. 

The yield of stover will naturally vary accord- 

ing to the variety and the character of the crop. 
The ratio between ears and stover is not uniform, 

but with a yield of 100 bushels of ears there is 
usually about two tons of stover, which contains 
about 60 per cent of dry matter or feed per acre, 

equivalent in value practically to a ton of timothy 

hay. 



CHAPTER IX 

CORN FOR SILAGE 

THE prime means of utilizing the green corn 
crop is in the form of silage, particularly in dairy 

districts. By this use the largest amount of diges- 

tible feed may be obtained per acre, and in a suc- 

culent and highly palatable form. Since the use of 

the silo became an important question there has 

been very great improvement in the growing of 

corn for silage and in its storage. In the early his- 

tory of the silo it was recommended that corn of 

the larger varieties be planted very thickly, and be 

stored before it had nearly reached a stage of 

maturity. The consequence was, that, while large 

crop yields were secured, the high content of water 

and the consequently low content of dry matter 

were detrimental both in increasing the cost of 

handling and the difficulties of its preservation; 

the feed value was not increased, and wastes from 

decay in the silo were very serious. Investigations 

on the growing of corn and ensiling it have 

shown that the general principles involved in the 
growing of forage, as already pointed out, are 

quite as applicable in the growing of corn for 

silage as for soiling or for fodder. 

(153) 
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Varieties of corn for silage 

For the eastern, central west and southern 
states, the larger-growing varieties, as the South- 
ern White, Horse Tooth, Mastodon, or those gen- 

erally recommended by seedsmen, are preferable, 

giving a larger yield of actual dry matter per acre 

than the smaller- growing varieties, if only they 

mature sufficiently in average seasons before frost. 

Farther north, the flints, as Thoroughbred White, 

or the ordinary yellow varieties, and a number of 

the quick-growing dent varieties, are recom- 

mended, because the crop can be more completely 

matured before danger of frost. 

Preparation of land, and seeding 

As in the case of other forage crops, the prepa- 

ration of soil is very important. Early plowing, 

and a deep and thorough preparation of land are 

important in securing a quick and complete germi- 

nation and rapid early growth. Manuring should 

be liberal and supplemented by fertilizers. While 

all this is expensive when large areas are grown, 
nevertheless it is a paying procedure because of 

the very much larger quantity of feed material 

that may be grown per acre. It costs no more, 

for example, to buy land, to furnish seed, to plow, 

and to make the ordinary cultivations for a crop 
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of twelve tons than for a crop of eight tons; 

proper manuring will frequently make this differ- 

ence in yield, other things being equal. It is rec- 
ommended that manure be applied either in the 

fall or winter on sod, at the rate of eight to ten 

tons per acre, or in spring after the land is plowed 

and previous to planting. There is no crop that 

will utilize to such good advantage the coarse ma- 

nures as corn; it is a great forager, and at the 

season of its greatest demands, when it makes its 

most rapid growth, the coarser organic manures 

are more readily changed and converted into active 

substances than would be the case with such crops 

as wheat or grass, that mature early and require 

a large proportion of their food before changes 

in the organic compounds can take place in the 

soil. 
It is essential, also, in order that the nitrogenous 

material of the manure may be completely utilized, 

that abundance of minerals shall be at the disposal 

of the plant. Therefore, a liberal fertilization with 

available forms of phosphoric acid and potash, is 

also recommended. Usually, an application of 
300 pounds of acid phosphate, or its equivalent 

of phosphoric acid from ground bone, when there 

is an abundance of organic matter, and 100 pounds 

of muriate of potash, broadcasted, will very 

materially inerease the yield. 
An old practice, which has many points in its 
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favor, is the dropping of fine manure in the hill at 

time of planting. The advantage of this method 

is, that the organic substances will ferment quickly 

and warm the soil, and thus encourage a quick 

germination; and a more rapid early growth is to 

be obtained, as the plant makes a quick start, gets 

away from insects and makes possible an earlier 

cultivation of the land. 

Tillage 

The methods of cultivation have been greatly 

improved in recent years, owing to a more careful 

study of the nature and the composition of the 

plant. While the old notion that cultivation pre- 
vious to planting is the best, is true to some 
extent, tillage has for one of its primary purposes 

the destruction of weeds in addition to the conser- 

vation of moisture, and this is accomplished by 

frequent and deep tilling subsequent to planting 

as well as previous to it. Immediately after the 

crop is planted, the surface should be stirred to 

destroy the young weeds in the rows, and to pre- 

vent the rapid escape of moisture. This can be 
accomplished by harrow or weeder. As soon as 

the corn is three or four inches high, the ordinary 

cultivator should be run through the row, the first 
one or two cultivatings being three or four inches 

deep, then gradually shallower, as the plant grows, 
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to avoid cutting the roots, which soon ramify in 

every direction and fill the whole surface soil. 

These feeding roots should not be disturbed. 

Seeding 

The quantity of seed to sow will depend to 

some extent on the variety and the character of 

soil. On good lands, the large-growing varieties 
will probably give the largest yield if planted in 
rows from two and one-half to three feet apart, 

and the plants six to eight inches apart in the row. 

This will require about fourteen to twenty quarts 

of seed per acre, depending on the size of the 

grain. Seedings as thick as this will permit of a 
very considerable setting of ears, although not so 

large a proportion as to make the silage too rich 

in digestible carbohydrates. 

Time of cutting, and yield 

The best time of cutting is when the ears are 

beginning to harden, and while the lower leaves 

are still green. Of course, the season will influence 

this point to a considerable extent. In dry seasons, 

the lower leaves will become dry before the ears 

have reached the proper stage of development, 

although there will be appropriation of food by 

the plant so long as any green leaves remain; 
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therefore, the stage of maturity of the ear is the 

best guide as to time of cutting. 

When cut at this stage, a good yield will reach 

twelve tons per acre. This does not seem large, 

yet the crop will carry about 25 to 28 per cent dry 

matter, or an equivalent of over 6,000 pounds of 

actual dry substance per acre, which is greater 

than can be produced by any other cereal crop. 

When much larger yields of dry matter than this 

are reported, the probabilities are that it is pro- 

duced on a smaller area specially treated, or in an 

exceptional season, or under unusual conditions of 

soil and climate. The reported average yields of 

twenty, twenty-five and thirty tons per acre, which 

are often noted, are evidently based on forage 

containing very much less dry matter. When it is 

remembered that it is a question not of tonnage of 

silage corn, but of dry substance that is involved, 

the grower should not base his expectations of 

feed production on statements of extraordinary 
yields, as he will surely be disappointed. 

If a crop has become too dry to go into the silo 

in the best condition, the wetting of it may help 

somewhat to preserve the silage, but it must be 

kept in mind that water cannot take the place of 

the natural juices and the activity of living cells. 

If leaves and stalks have become dry, the cells 

have become filled with air and the adding of 
water can only partly displace it. The chief help 



ENSILING CORN 159 

of water is in softening the tissues, and in aiding 

it to pack more closely. This method is often used, 

however, and, if the conditions in other respects 

are favorable, good silage results. 
Frosts often come earlier than usual, and the 

corn is frozen before it can be ensiled. When this 

happens, it is best to cut the corn as soon as pos- 

sible thereafter, and before the leaves are entirely 

dry, cutting in rather large heaps, so that it will 
not dry out too rapidly in the field. By,care in 

these respects, frozen corn can be fully utilized 

for silage. 

Storage in the silo 

In the ensiling of corn, great progress has 

been made, chiefly in the form and construction of 

the silo. It has been demonstrated that the one 

crucial point in the saving of corn in a silo, is that 

the product shall be put in a building or receptacle 

that is practically air-tight. A round structure is 

more easily made tight and it presents the least 

friction against proper settling and packing. It 

may be made of staves, or frame, or brick, or 

stone, or of any material that will accomplish the 

purpose, namely, the prevention of the access of 

air. Square silos cannot be so tightly constructed, 

and the penetration of air when the silo is open is 

greater. It is impossible to pack closely in the 

corners. 
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While the various styles of silos here mentioned 

may all be good, there are several objections to 

stave silos that are intended to be permanent 

buildings out-of-doors. The staves are liable to 

shrink and the hoops to loosen when the silo is 

empty. In many instances, they are blown down 

in high winds, and even if not blown down they 

are racked and get out of plumb. It is also diffi- 

cult securely to anchor a permanent roof, and to 

connect permanently the staves with the founda- 

tion. It does not pay, in the long run, to make 

cheap staves silos. An all-wood frame round silo 

is a type that has given excellent satisfaction, 

especially when care has been given to securing a 

good lining, which can be accomplished only when 

it has a sufficient diameter to permit of “springing” 

the lining boards in place, rather than to have the 

lining perpendicular. There should be at least 

three layers of the wooden lining, with paper 

between, the first nailed on the studs, then a 

lining of tough building-paper; the second layer 

nailed so as to break joints, and another lining of 

paper; and the third nailed, breaking joints again. 

To prevent the decay of the inside lining, it should 

preferably be treated with a mixture of gasolene 

and coal tar, rather than paint. This preserves 

the wood, to some extent prevents the entrance of 

moisture, and is not brushed off by the pressure 

of the silage as paint is likely to be, 
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As to cutting and filling, there has also been 

considerable gain in our knowledge and practice. 

It is now thought that the finer the corn is cut or 
shredded, the better, primarily because there is 

more even distribution of the parts of the ears and 

stalks, and because the finer the material is cut the 

more readily and evenly will the settling take 

place, thus again preventing the ready access of 

air. It has been demonstrated, also, that the neces- 

sity of very rapid filling of the silo, and the sub- 

sequent pressure, are not such important consid- 

erations as was formerly supposed. 

Corn may be ensiled at the convenience of 

the farmer, providing the fermentation does not 

proceed so far as to cause rotting between times of 

filling. The development of heat in the silo cannot 

be avoided, and does not necessarily occasion 

great loss of substance, although fermentation 

always results in more or less breaking down of 

substance, and in some loss; in the case of corn, 

this loss is chiefly in the carbohydrates. 

When the work can proceed steadily, from 

eight to fifteen tons per day may be put in small 

and medium-sized silos, but, as already indicated, 

the silage should not stand more than two days 

between successive fillings. The importance of 

thoroughly compacting silage at the time of filling 

the silo is not usually sufficiently well understood. 

The thorough tramping not only enables a much 
K 
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larger quantity of silage to be put in, but it expels 

at once a very large volume of air, which, if 

allowed to remain, prolongs the changes. It should 

be tramped well around the sides because the 

lateral pressure of the silage tends to develop fric- 

tion against the walls, which prevents its settling. 

In building a silo, it should be as deep as it is 

practicable to make it. The advantages of a deep 

silo are that the largest quantity of feed per cubic 

*TABLE GIVING THE APPROXIMATE CAPACITY OF CYLINDRICAL 

Sinos ror WELL-MaTURED CoRN SILAGE, IN TONS 

Inside diameter in feet 

15 16 17 18 19 20 21 22 23 24 25 26 

58.841 66.95] 75.58] 84.74) 94.41} 104.6 | 115.3 | 126.6 | 138.3 | 150.6 | 163.4 | 176.8 

62.90) 71.56] 80.79} 90.57] 100.9 | 111.8 | 123.3 | 135.3 | 147.9 | 161.0 | 174.7 | 189.0 

67.35] 76.52] 86.38] 96.84) 107.9 | 119.6 | 231.8 | 144.7 | 158.1 | 172.2 | 186.8 | 202.1 

71.73) 81.61} 92.14] 103.3 |115.1 | 127.5 | 140.6 | 154.3 | 168.7 | 183.6 | 199 3 | 215.5 

76.12} 86.61] 97.78] 109.6 | 122.1 | 135.3 | 149.2 | 163.7 | 179.0 | 194.9 | 211.5 | 228.7 

80.62] 89.64 103.6 | 116.1 {129.3 | 143.3 | 158.0 | 173.4 | 189.5 | 206.4 | 223.9 | 242.2 

22 8 BR ES | pent, toot 85.45] 97.23) 109.8 | 123.0 | 187.1 | 151.9 | 167.5 | 183.8 | 200.9 | 218.8 | 237.4 | 256.7 

90.17) 102.6 | 115.8 | 129.8 | 144.7 | 100.3 | 176.7 | 194.0 | 212.0 | 230.8 | 250.5 | 270 9 is] 3 

94.99} 108.1 | 122.0 |136.8 | 154.4 | 168.9 | 186.2 | 204.3 |"223.3 | 243.2 | 263.9 | 285.4 

99,92] 113.7 | 128.3 | 143.9 | 160.3 | 177.6 | 195.8 | 214.9 | 234.9 | 255.8 | 277.6 | 300.2 

on Ss S&S @ -|105.0 }119.4 | 184.8 ) 151.1 168.4 | 186.6 | 205.7 225.8 | 246.8 | 268.7 | 291.6 | 315.3 

-| 109.8 |124.9 | 141.1 | 158.2 | 176.2 | 195.2 | 115.3 | 236.3 | 258.2 | 281.8 | 305.1 | 330.0 

{115.1 | 185.9 | 147.8 | 165.7 | 184.6 | 204,6 ) 225.5 | 247.5 | 270.5 204.6 319.6 | 345.7 wo 3 yf 

In this table the horizontal lines give the number of tons of silage held by a 

silo having the depth given at the head of the column. 

*Bulletin No, 83, of the Wisconsin Agricultural Experiment Station, 
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foot can be stored; the silage packs tighter and 

loss is prevented at the surface when feeding; and 

when closely tramped against the wall, air is 

excluded and the silage keeps better than when 

it is shallow. 

The quantity of silage that may be stored in a 

silo increases in a higher ratio than the depth 

increases; a silo thirty-six feet deep will store 

nearly five times as much as one twelve feet deep. 

Cutting corn for the silo may be done either by 
hand or by the “self-binder.” When the crop is 

large enough, the latter is preferable, because a 

team may do the cutting late in the afternoon or 
early morning, and thus reduce the number of men 

needed. Besides, the binding of the corn makes 

it much easier to handle, both in loading and in 

_ feeding. There are a number of excellent silage 
cutters. The mistake commonly made by farmers 

is in getting those that are too small; it is better 

to have a cutter a little larger than is needed. 

Few should have cutting blades less than fourteen 

inches long. It is also very important that the 

power to drive the cutter should be considerably 
in excess of its guaranteed capacity; especially is 
this the case when blowers are used, instead of 

carriers, as it is important to have not only a high 

speed but a steady power. 
After the silo is filled, the top should be 

covered with earth or other material, which will 
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pack tightly, so as to prevent the ingress of air. 

Many farmers recommend the thorough wetting 

of the surface, a light covering of soil, and the 

seeding of oats, as the cheapest and surest way 

to make the silo tight. While there is consider- 

able loss under the very best methods of handling 

and packing the corn in the silo, chiefly falling on 

the carbohydrate group, these losses have been 

shown to be no greater than those which take place 
in the common handling of the corn after it has 

been cut and husked. The changes in the silo, 

other than direct losses of carbohydrates, are due 

chiefly to modifications in the nitrogenous nutri- 
ents, the albuminoids being changed into other 

forms, even though the feed value is not seriously 
reduced. 

In the construction of the winter silo, the size 

should be so adjusted to the number of cattle as to 

allow a removal of about two inches of the surface 

per day. In the summer silo there should be a re- 
moval of three to four inches, otherwise the heat- 

ing or fermentation which begins as soon as the 

surface layer is removed, will result in consider- 

able changes, and consequent reduction in the 

food value of the silage. What is termed “sweet 

silage” is possibly a misnomer, although there is 
great difference in the composition of silage made 

and used under the conditions here outlined. The 

development of acid is very rapid, if the air is 
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allowed to come in contact with the silage for 

reasonably short periods. 

The amount of silage to feed 

The quantity of silage to feed should be regu- 

lated to some extent by the kind of silage and the 

size of the animals. It should never serve as the 
exclusive food, but mainly to supply carbohydrate 

roughage. From thirty to thirty-five pounds per 

day, containing say 28 to 30 per cent of dry 

matter, are sufficient for an animal of 1,000 

pounds live weight. The feeding of silage should 

be accompanied, of course, by the use of the 

proper fine or concentrated feeds, and preferably 

with a little dry material, as cut corn-stalks or 

hay. When fed in this way, the results are alto- 

gether good. 

There have been no genuine investigations 

showing that silage causes any injury, when 

properly fed, or is in any way deleterious to 

the health of the animals, or unfavorably affects 

milk, butter or cheese. On the contrary, the 

health of animals in winter is usually better under 

the use of the succulent food, and the returns per 

unit of dry matter for silage used in the dairy, 

compared with the dry fodder corn, are about 12 

per cent greater. These results have been secured 

in actual experiments to determine the relative 
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value of the two kinds of forage. There is no 

question, therefore, of the value of this method of 

preserving corn for food. Whenever farmers have 

a sufficient number of dairy, beef or young cattle 

to warrant the building of a silo, there will be no 

question as to the advantage of the system. 

The gains in the making of silage over the 

using of the grain and stover, are, (1) the preven- 

tion of mechanical losses in the harvesting of the 

corn; (2) the advantage of the removal of the 

entire crop at one time, so as to permit of a more 

rapid growth and development of cover-crops, 

which are so important in the conservation of 

fertility; (8) reduction in actual cost of labor 

per unit of feed obtained, whig¢h will result when- 

ever farmers are equipped for the rapid handling 

of large quantities of material in a short time. 

The silo is as much a part of the equipment of 

dairy farms in the North and East, as the corn- 

crib is of the farms of the West. 

CoMPOSITION OF CoRN FoDDER AND SILAGE 

Dried One ton One ton One ton 
fodder contains Stover contains Silage contains 

Per cent Lbs. Per cent. Lbs, Per cent Lbs. 

Water... . 42.20 Cae 40.50 rae 79.10 oe Me 

Dry matter . 57.80 1,156 59.50 1,190 20.90 418 

Ether extract. 1.60 32 1.10 22 0.80 16 

Fiber... . 14.30 286 19.70 394 - 6.00 120 

Protein... 450 90 3.80 76 1.70 34 

Ash... .. 2.70 50 3.40 68 1.40 28 

Nitrogen-free 

extract . . 34.70 694 31.50 630 11.00 220 



CHAPTER X 

LEGUMINOUS FORAGE CROPS 

Every farmer is now familiar with the group 

of leguminous crops. This group deserves even 

more attention than it is now receiving, because of 

the relations of the plants to nitrogen. The plants 

belonging to the legume family include the various 

clovers, peas and beans. All these plants have a 

souree of supply of plant-food that is not acces- 

sible to most other plants, particularly not to the 

cereal plants. It is well known that after a crop 

of clover the land, as a rule, produces a better 

growth of corn, or other cereals, than when such a 

crop follows a grain or a grass crop. It was thought 
for a long time that this improvement in land was 

due to the greater proportion of root substance in 

the surface soil, because the plants root deep and 

gather food from the lower layers, storing it in 

the thickened roots. The soil improvement was 

not attributed to their power of gathering nitrogen 

from the air until careful experiments showed that 

the soil nitrogen was not consumed but rather in- 

creased by their growth. The fact that clover 

gives better returns as a stock feed than an equiva- 
lent weight of timothy was also known for a long 

(167) 
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time, and investigation of the composition of 

the two showed that this difference was due to a 

larger proportion of nitrogenous substance in the 

clover than in the timothy. 

It is now known that the individual members of 

this group of plants possess the peculiar property 

of being able to secure the important element ni- 

trogen, in part, at least, from the air. Therefore, 

they may not need nitrogenous fertilizers after they 

are well established, and they may add to the 

nitrogen content of the soil when they are returned 

to the earth. The advantage of leguminous crops 

to the feeder lies in the fact that the plants 

themselves contain a larger proportion of nitroge- 

nous matter than those of the grass family, and 

thereby may be used to supplement other foods 

and to reduce bills for purchased and concentrated 

feeds. One can more profitably utilize the carbo- 

hydrates usually contained in excess in other 

plants; and he is relieved of some of the necessity 

of purchasing nitrogenous fertilizers to increase 

the growth of the cereal crops. 

Soil inoculation 

While leguminous crops possess this superior 

advantage in the ability to appropriate nitrogen, it 

must be remembered that this power 1s not constant 

for all soils and under all conditions; but in order 
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that this peculiar function may be exercised, it is 

necessary that there shall be present in the soil 

certain organisms which attach themselves to the 

roots of the plants. The presence of these organ- 

isms is indicated by the formation of tubercles or 

nodules on the roots, which range in size on differ- 

ent kinds of plants from that of a pin-head to that 
of a pea. When these nodules are not present, it 

is usually an indication that the proper organisms 

are absent and that the legumes, in common 

with other plants, must derive their nitrogen from 

the soil; and thus, from the standpoint of accu- 

mulation of nitrogen, they are probably no more 

useful than the cereal or other crops. 

Investigations of the life-history of these minute 

organisms show that there are certain conditions 

unfavorable for their growth and development, 

which explains why they are absent in many soils 

For example, it has been shown that they are likely 

not to be present in soils that are poorly drained, 

and when air cannot penetrate and circulate freely. 

It has also been found that an acid-condition of 

soil is not favorable to their growth. They are also 

liable, even if originally present, to be destroyed 

at certain periods if soils are allowed to remain 

uncultivated for some time. In other words, in 

undrained, acid, and light sandy soils deficient in 

organic matter, the organisms are not so likely to 

be present as in those that are well supplied with 
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organic matter, are neutral in their. reaction, and 

are well-drained; and these are the conditions, 

also, that are favorable for crops, providing suffi- 
cient food is present. 

Methods of inoculation 

In view of these facts, it becomes necessary, in 

order to secure the full benefit from the growth of 

leguminous crops, to see that the proper organisms 

are present. This may be readily accomplished by 

inoculation, or introducing the specific organism. 

Soils deficient in these organisms may be supplied 

by using earth from the fields in which they are 

known to be present. Experiments show that only 

a small quantity is necessary, if evenly distributed, 

to accomplish the purpose. From one to three 

hundred pounds of mixed soil, taken from dif- 

ferent parts of the field, will be sufficient for one 

acre, if sown broadeast and harrowed in. The soil 

should be taken from a field in which the same 

kind of crop has been successfully grown. The 

organisms will multiply when legumes are grown, 

will distribute rapidly, and be prepared immedi- 

ately to begin their helpful work. Once the organ- 

isms are present, there is little danger of their 

destruction under good farm practice. If the crops 

that are grown on this area are fed to farm stock, 

and the manure is used elsewhere on the farm, 
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the chances are that the organisms will soon be 

generally distributed. It is especially desirable 

that land be inoculated for alfalfa, if it has not 

grown alfalfa previously. Clover lands are not 
often inoculated. 

It often happens that in the growing of such 
plants as cowpeas and soybeans, the first crop will 
not show the tubercles, but the second one will be 

well supplied with them, indicating that the organ- 

isms may be introduced by means of the seed or 

the dust that goes with it. Some seedsmen now 

make it a practice in harvesting soybeans and cow- 

peas to pull them instead of cutting them, thus 

mingling more or less of the soil with the seed in 
the threshing. 

The organisms of different leguminous crops 

have recently been investigated by the United 

States Department of Agriculture,' and methods 

devised for providing suitable nutrients for them. 

As a result, cultures have been prepared and 

distributed, together with the food necessary for 

their early growth. The commercial cultures have 
not yet been successful in practice, however; but 

eventually good results may be obtained. 

The grower should remember that inoculation of 

the soil is only one factor in the growth of these 

plants. Good crops cannot be grown on poor, wet, 

or acid soils, or under unfavorable culture condi- 

1 Bureau of Plant Industry, Bulletin No. 71, January, 1905. 
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tions by inoculation alone; the other conditions 

of growth must also be made favorable. 

The amount of nitrogen gathered 

It does not follow that even when these organ- 

isms are present and all other conditions are fav- 

orable, all of the nitrogen in the legume crop has 

been gathered from the air. It has been shown 

that the plants preferably take soil-nitrogen rather 

than air-nitrogen. On good soils containing much 

available nitrogen, or directly well supplied with 

this element, the proportionate amount of nitrogen 

appropriated from the air will be much less than 
when the crop is grown on soils poor in nitrogen, 

even if inoculation has been made. The amount 

of nitrogen gathered by a crop, therefore, cannot 

be exactly determined, although, as just indicated, 

it is thought that the usefulness of the legumes as 

a means of acquiring atmospheric nitrogen and 

adding to the stores in the soil, is greater when 

they are grown on soils rather poor in this 

element. 

It has also been clearly demonstrated that the 

proportion of nitrogen gathered from the air, par- 

ticularly on poor soils, even when the proper or- 

ganisms are present, depends on the supply of the 

other necessary plant-food ingredients. Soils poor 

in nitrogen and uncongenial in physical character 
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will not produce a large crop of any leguminous 
plant unless well supplied with phosphoric acid 

and potash. Therefore, in attempts to increase the 

protein supply of the farm by means of leguminous 

plants, it is quite as necessary to fertilize with the 

minerals as it would be to grow any other crop. 

This is entirely reasonable, as the mineral constit- 

uents cannot be secured from any other source 

than the soil and these are quite as essential to 

leguminous crops as to any others, or as the nitro- 
gen itself. 

Kinds of leguminous crops 

The family Leguminose, or pulse family, is 

very large and it is represented in the flora of all 

parts of the globe. Some of the legumes are trees, 

as locusts, red-bud, yellow-wood; others are 

bushes, as furze, broom, lead-plant; some are 

tall woody climbers, as wistaria; others are agri- 

cultural herbs, some of which are grown for for- 

age, as alfalfa, clovers, cowpea, soybean, velvet- 

bean, vetches, pea, and these are to be considered 

further in the three chapters that follow. 



Fig. 33. Oats-and-peas. 



CHAPTER XI ~ 

COMBINATION CROPS WITH LEGUMES 

VaRIoUS crops may be grown in combination, 

in which leguminous plants occupy an important 

place. The combination crops with legumes afford 

a very perfect balancing of nutrients, they often 

increase the acre yield, and sometimes they afford 

the best means of utilizing land. These combina- 

tions are of three groups: (1) Hardy annual 

legumes (peas and vetches) grown with cool-sea- 

son cereals; (2) tender annual legumes (cow-peas, 

soybeans, velvet beans) grown with warm-season 

cereals; (3) mixtures of clovers and grasses. 

When carefully managed, these combinations give 

the desirable results of each of the ingredients 

and afford another resource to the stock feeder. 

OATS-AND-PEAS FOR FORAGE 

The oats-and-pea crop is. grown primarily for 
use as green forage, or for soiling, and it is one 

of the most serviceable in any forage crop rotation, 

supplying food when other crops are not usually 
available, and also making an excellent substitute 
for hay when it is not needed for green forage 

(175) 
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purposes. The object of making a mixture of oats 

and Canada field peas is to improve the quality of 

the crops, as well as to increase the yield, making 

both the total quantity and the character of the 

nutrients superior to those that would be secured 

by using either of the crops alone. The variety of 

oats to be used should be a strong and vigorous 

grower, well adapted to the locality and to climatic 
conditions. Any variety that has proved itself 

superior as a grain- producer may be safely used for 

green forage. It is an advantage to select the best 

seed when planting for forage crops, — quite as 

important in the growing of forage as in the grow- 
ing of grain or seed. 

There is wide difference in the varieties of the 

Canada pea. For average purposes, probably the 

Golden Vine is as satisfactory as any, because it is 

more generally grown and the seed is cheap, and 

because a smaller quantity is required per acre. It 

is a medium-early variety. Early varieties that are 

very satisfactory are Canadian Beauty and Black- 

Hyed Marrowfat. Late varieties are Green-Scotch, 

Greenfield and Prussian Blue. These later varieties 

naturally produce a larger crop, as the period of 

growth is somewhat longer. Where hot weather 

comes on early, medium or medium-early varieties 
are superior. It is safer to plant a distinct variety 

than to depend on mixtures of various kinds, 
which are likely to mature unevenly. 
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Preparation of soil, and manuring 

Oats-and-peas are usually grown on .land on 

which a cultivated crop has immediately preceded, 

although good crops may be obtained on sod land 

if it has been plowed in the fall or very early 

spring and deeply cultivated. The land should be 

well and deeply prepared, in order to furnish a 

deep seed-bed for the peas. The areas best suited 

to the crop are cool, moist lands. When the 

weather is cool and moist, the season is much 
more favorable than when hot and dry. 

This crop responds very favorably to applica- 

tions of yard manures. In fact, there is no other 

manure that will so well or so completely meet the 

requirements; the organic matter contained in it 

aids materially in the development of the soil bac- 

teria, and the soluble nitrogenous and mineral salts 

feed the plants abundantly in the early stages of 

growth. The manures should be broadeasted at 

the rate of eight to ten tons per acre after plowing, 

and thoroughly harrowed into the soil. When a 

smaller quantity of manure must be used, it may 

be fortified by an application of a good fertilizer 

mixture whose constituents have been derived from 

good sources and containing 

INUETO BOM <4, Sar ei ues Ge ah Se: ee 4 per cent 

Phosphoric acid (available) ...... 6 per cent 

Ota shi) sy citac® ee Be Gen eo hea ee aed, ae Se 6 per cent 

L 
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This may be applied either broadcast, or drilled 

with the seed at the rate of 200 to 300 pounds per 

acre. Owing to the fact that the crop makes an 

early growth, the particular need is for an abun- 

dance of available nitrogen, 

Quantity of seed, and methods of seeding 

The quantity of seed used on good soils is gen- 

erally about one and one-half bushels of oats and 

one and one-half bushels of peas each per acre, 

although as thick seeding as two bushels of each 

has been even more successful on well-enriched 

soils. Many variations may be made in the pro- 

portions, however, to suit the various conditions 

of cost of seed, kind of soil and time of seeding. 

Sometimes increasing the peas to two bushels or 

two and one-half bushels, and decreasing the oats 
to one bushel, is practiced. 

The crop should be seeded as early in spring as 

it is possible thoroughly to prepare the soil. The 

earlier the crop is planted, the greater will be the 

likelihood of a perfect crop, as both oats and peas 

suffer in the hot dry days of summer. It is a com- 

mon practice to sow the peas from five to eight 

days earlier than the oats. Many growers recom- 

mend that the peas be plowed-in from four to six 

inches, in order that they may root deeply, and 

thus be better able to resist heat and drought. 
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Many other successful growers prefer to use the 

ordinary grain-drill for the peas and plant them as 

deeply as possible, following with the oats a few 

days later, and before the peas have sprouted. 

The experience at the New Jersey Experiment 

Station, where this crop has been an important 

one for eight years and where different methods 

have been used in seeding, has shown that it is not 

a profitable practice there to expend the extra 

labor required in plowing-in the peas or in seeding 

the two plants at an interval of a few days. Quite 

as even distribution and as large yields have been 

secured when the oats-and-peas have been mixed 

in the grain-drill, and all seeded together. It is 

important in any case that the seed be distributed 
evenly. 

Time of cutting outs-and-peas 

When seeded as early as it is possible to pre- 

pare the land, the first cutting for green forage 

will be ready in about two and one-half months. 

Because of its good proportion of nutrients, it may 

be used as the exclusive source of food for dairy 

cows, although this is not a desirable practice 

when it is the purpose to keep the animals up to 

full standard of production, as it would require 

about 100 pounds of the forage per day.! 
The best time for cutting is when the oat-grain 

1 New Jersey Experiment Station Bulletin, No. 130 
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is in milk and the peas are forming pods; at this 
period, the largest amount of digestible matter 

may be secured. Because of the rather slow 

maturity of the crop, particularly if the weather is 

favorable, a single seeding of oats-and-peas may 
furnish supply for eight to ten days, providing 
cutting begins a little earlier than this, or when 

the oats are just headed out. 

When it is desirable to continue the feeding 

longer, a second seeding is usually made about 

ten days after the first. In ordinary seasons this 

will be ready eight to ten days after the first 

planting. A third seeding made eight or ten days 

later than the second is likely to be ready for use 

relatively earlier, however, owing: to the more 

rapid development of the crop as the hot and dry 

weather advances. 

In recent years a plant-louse has made its 

appearance in the eastern and southern coast 
states, and has been a very serious pest, attacking 

the peas and practically ruining the crop. Where 
this pest is present, the later seedings should not be 

made, as it attacks the plants at the end of June 

or the first of July, when early seedings have 

reached the cutting stage, and before later seed- 
ings have reached full development. When 
an abundance of fertilizer has been used, the 

plants are better able to resist or outrun the 

attacks of the insect. 
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Yield, uses, and quality of crop 

The yield varies widely, ranging from six to 

twelve tons per acre. The early cuttings are not 

rich in dry matter, although the average is higher 

than for some other forage crops. The oats-and- 

peas crop gives a relatively higher percentage of 

protein than is obtained in wheat, rye or grasses, 

and it serves a very good purpose as a balanced 

ration. 
This crop also makes most excellent hay, pala- 

table for all kinds of farm stock, and much richer 

in the digestible nutrients than timothy, though 

not so rich in protein as clover. It should be cut 

for hay when at its best for forage, namely, when 

the oats are in the milk stage, and when the peas 
are forming pods. 

A larger yield of dry matter may be secured by 

allowing the two crops to ripen, harvesting and 

threshing the mixed grain crop, grinding the grain 

and using it for feed and using the straw as rough- 

age. The expense of this practice is much greater 

than that of hay-making, and the yield of diges- 

tible matter has been found to be no greater. An 

experiment at the New Jersey Station! to test this 
point showed that while the cured grain crop gave 

a larger yield of total nutrients than the crop cured 

as hay, the expense of the former method was 

1Annual Report for 1901, p. 278 



Oats-and-pea hay. 

Fig. 37, 
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much greater. The hay cost $8.24 per ton, and 

the oat-and-pea feed, $22.60, and the oat-and-pea 

straw, $6 per ton. The use of five pounds of the 

straw and seven pounds of the oat-and-pea feed 

resulted in 2.6 per cent larger yield of milk than 
fourteen pounds of the hay, although the feed cost 

of milk per hundred was 61.6 cents, when the oat- 

and-pea ration was fed, and 49.9 cents when 

the oat-and-pea hay ration was fed. The experi- 

ment showed clearly that both rations are palatable 

and digestible, and can be successfully used as 

partial substitutes for purchased feeds, although 

indicating the greater economy as a source of 

nutrients of the oat-and-pea hay. Allowing the 

crop to ripen, therefore, is not a profitable prac- 

tice, excepting when labor is abundant and cheap, 

or when it is more desirable to produce fine feeds 

than to purchase them. 

COMPOSITION OF OAT-AND-PEA CROPS 
Nitro- 

Water Fat Fiber Protein Ash gen-free 
extract 

% % % % % % 
Oat-and pea-green forage .79.44 0.70 6.19 2.04 1.59 10.03 

Oats and peas, matured . .17.68 2.57 23.76 9.44 5.83 40.72 

Oat-and-pea hay .. . . 31.27 1.96 22.80 7.00 5.80 30.50 
Oat-and-pea straw ... . 9.21 2.33 32.83 4.11 6.89 44.63 
Oats and peas, ground .. 9.92 3.81 10.91 16.73 4.72 53.91 

These analyses are the average of those made 

at the New Jersey Station, where the pea is used 

in larger proportion than is here given, or at the 
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rate of two bushels of peas to one or one and one- 

half bushels of oats. This proportion is frequently 

desirable, depending on the relative price of seed 

and adaptability of soil. The forage and hay will 

be much richer in protein than is given in these 
analyses. 

When this crop is seeded primarily to supple- 
ment natural pastures, it is often used as pasture 

rather than as a soiling crop. This is a very waste- 

ful practice, as under the best conditions of pas- 

turage not more than one-third to one-half of the 

actual food will be used by the animals. 

Observations of the effect of feeding of oat-and 

pea forage to dairy cows show that it exerts a 

very favorable influence on the physical quality 

of milk. When farmers are raising their own 

milk and selling it to special customers, there are 

very great advantages in using this crop, either as 

green forage or as hay. 

OATS -AND-VETCH 

The methods or practice used in the growing of 

oats-and-peas apply in the case of oats-and- 

spring-vetch (Vicia sativa). This crop is not so 
palatable as oats-and-peas and has not been so 
generally used. The chief difference in manage- 
ment is in the quantity of seed used per acre. Thus 

far, the seeding of one and one-half bushels of 
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oats and three-fourths of a bushel of vetch has 
been very satisfactory. The vetch makes much 
more leaf, and is not so firm a grower as the pea, 

but under favorable conditions it will make a large 
yield. It is not open to the disadvantage of being 
attacked by the pea-louse, and thus will serve in 
combination with oats when later seedings of oats- 

and-peas are found to be undesirable. The method 
of harvesting and feeding are the same as for the 

oats-and-peas. 

This crop also makes an excellent hay, the 
vetch contributing the protein in larger proportion 

and making a food rich in nitrogenous nutrients. 

When the vetch is allowed to mature, it shells 
rapidly, and unless care is used may prove a 

nuisance by volunteering as a weed. 

BARLEY - AND-PEAS 

For late feeding, a combination of barley and 

Canada field peas is desirable, as the pea makes a 

luxuriant growth in late fall and is not injured 
except by heavy freezing; and the pea-louse, which 

is so destructive to the spring-seeded Canada pea, 

usually does not attack the fall-sown crop. The 

quantity of seed should be about one and one-half 

bushels of barley and one and one-half bushels of 

the pea, seeded in the same way as oats-and-peas, 

preferably from the first to the middle of August. 
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The composition of this. product does not differ 

materially from that of oats-and-peas, although, 

owing to the fact that it does not mature, it 

is naturally a little richer in protein than the 

oats-and-peas. It can be fed in the same way, 

except that a smaller quantity should be used,— 

from forty to fifty pounds per day. Where this 

crop can be successfully grown it is very useful, 

as it lengthens the soiling period by at least two 

weeks. 

WARM-SEASON COMBINATIONS 

In addition to such combinations of soiling 

crops as oats-and-peas, oats-and-vetech, rye-and- 

peas, there are others which at times at least are 
advantageous, although experiments have not yet 

been sufficient to determine whether under all cir- 
cumstances it is advisable to use them. The leading 

crops that may be used for these combinations are: 

corn, sorghum, kafir corn and millet, seeded with 

cowpeas or soybeans. The advantages of the com- 

bining of these crops are (1) the production of a 

more nearly balanced ration; (2) the larger yield 

that may be secured per acre, when all conditions 

are favorable; (3) the greater certainty of a paying 

crop when conditions are unfavorable for one or 

the other alone. 
For summer soiling, the advantages of growing 

kafir corn with cowpeas or soybeans, or of barn- 
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yard millet with cowpeas, are usually abundantly 

apparent. With the latter combination, unless the 
season is very warm, the millet will mature earlier 

than the cowpeas, yet there is the advantage that 

the corn or millet supports the cowpea, making the 

cowpea easier to harvest, prolonging the period of 

profitable use, and providing a much better ration. 
Very excellent yields have been secured with these 

combinations. Kafir corn or millet may be utilized 

for a longer period than if either the kafir corn or 

millet were used alone, which is at times a matter 
of very considerable importance. 

In the case of maize-and-cowpeas or soybeans, 

the advantages of the combination are usually not 
so apparent, although in certain regions the com- 

binations have been found to be very desirable, 
and have been recommended particularly for silage, 

since the combined crop provides a practically 

balanced ration for winter feeding. The trouble is 

that if a sufficient quantity of nutrients is to be 

provided in a succulent ration made up of maize 

and cowpea silage, a too large quantity must be 

used in order that the animals may secure a suffi- 

cient amount of dry matter. A safer, although a 
slightly more expensive method, is to plant the 
maize-and-cowpeas separately, and make the cow- 

peas into hay. Silage and cowpea hay are not open 

to this objection, as the succulent ration need not 

exceed thirty to thirty-five pounds per day. 

M 
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Sorghum-and-cowpeas, or sorghum-and-soy- 

beans, make an exvellent summer forage, providing 

the sorghum is seeded rather thickly and harvested 

before it has nearly reached maturity. 

The quantity of seed recommended for all these 

combination crops is one-half that used when each 

of the crops is grown singly. 

MIXED GRASSES AND CLOVERS 

On most farms in the dairy sections of the 
country, timothy, red-top and clovers (both red 

and alsike), and timothy and clovers are two mix- 

tures generally used for pasture and hay-making. 

When the purpose of growing forage crops is pri- 

marily to supplement natural pastures, this crop 

of mixed grasses and clovers serves a most excel- 
lent purpose in supplying the need in emergencies. 

In. many localities, the grasses are seeded in the 

fall with field crops, as with wheat or rye, and 

the clovers are seeded in early spring, either with- 
out covering or with light harrowing. 

When immediate and large returns are impor- 

tant, seedings may be made without cover-crop in 

the late summer or early fall. The best time of 

seeding has been found to be from the middle of 

August to the first of October, depending on the 

locality. At the New Jersey Experiment Station, 

many tests have been made as to methods and 
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times of seeding, and it has been found that for that 

locality (which would probably be true for a large 

part of the East) this method of seeding in late 

summer without nurse-crop is a very desirable 

one, as the seedings may be made after other crops 

are removed, as, for example, after potatoes, oats, 

or even after the same grass mixture when the 

land has been plowed immediately after the hay 

has been removed, and cultivated frequently 

before seeding. It is not necessary that the land 

shall have been planted with wheat or rye, as is 

the general custom; the seedings are more liable 

to take when this old practice is not followed. 

The preparation of soil, and seeding 

Frequent and thorough cultivation of land dur- 

ing the entire preceding summer, accompanied by 

heavy fertilization, is strongly recommended, al- 

though this is not found to be feasible by all 

growers; the principle is correct, however, and 

whenever the areas are not too large and when 

the farmer has abundant capital for the purchase 

of fertilizers, it may be profitably followed. In 

general, however, the conditions do not warrant 
such an expensive mode of preparation and seed- 

ing, and a system has been developed at the New 

Jersey Station which is entirely practicable under 
what may be regarded as more extensive condi- 



Fig. 41. Corn-and-cowpeas for silage, the cowpeas planted tive days 

after the corn. 



MIXED MEADOWS 197 

tions, not requiring so large an outlay of labor and 

money. By this method the land from which crops 
are removed early enough, is plowed in July and 

thoroughly and frequently tilled until about the 

middle of August; this frequent tillage destroys 

many weed seeds, ensures a thorough division of 

the soil particles, and conduces to the unlocking 

of plant-food and encouraging the growth and de- 

velopment of soil bacteria. When the main pur- 

pose in the use of either of these mixtures of 
grasses and clovers is to secure hay, and to have 

the land remain in permanent meadow, the use 

of yard manures immediately before seeding is 

not generally desirable, owing to the danger of 

adding weed seed, although the thickness of the 

seeding of grasses and the treatment of the fields 

in respect to top-dressing will overcome this 

danger to some extent. 

When it is found desirable to re-seed, it is not 

necessary that the sod be planted with other crops, 

but it may be at once re-seeded with the grasses, 

provided it is plowed immediately after the first 

cutting has been removed, and thoroughly tilled in 

the months of July and early August. This prac- 

tice will permit a continuous growth of a crop that 

is suitable for green forage, although grown pri- 

marily for pasture and for hay. 

The quantity of seed required will depend to 

some extent on the character of the land and its 
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preparation. When the land is naturally good and 

well prepared, the quantity of seed may be rela- 

tively large; but if it is poor and in bad con- 

dition, a large quantity of seed will not encour- 

age a proportionately heavy growth, as a great 

number of young plants will perish because of the 

lack of a proper medium for their growth and 

nourishment. The following seed mixture has been 

used with very great success, and as a general 

grass and clover mixture for dairy farms can be 

strongly recommended, because it is one for which 

the seed can be readily obtained, is not expensive, 

and possesses a sufficient number of distinct plants 

to permit of complete occupation of the land: 

Timothy ................ 8 pounds 

Red Glover. <5. eos a we a a 4 pounds 

PIS UIC Gs © 5 3ay-icsh nesev'eh Nae sab eae Sayan Pa? a SO EIS 2 pounds 

Cleaned red-top............. 2 pounds 

This mixture should be sown at the rate of 

twenty to thirty pounds per acre,—not less than 

twenty pounds on medium soil, and as much as 

twenty-four to thirty pounds or even more on very 

good soil. If seeded in the middle states any time 
from the middle of August to not later than Sep- 

tember 20, this mixture of grasses and clovers will 

make sufficient growth in fall to cover the ground 

completely, and prevent the starting of weeds, and 

under good climatic conditions will successfully 
survive the winter. 
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Manures and fertilizers 

It has been shown by experiments that a liberal 
supply of plant-food from artificial sources is 

quite as serviceable in supplying the plants with 
their needs as a supply from natural manures, 

provided there is sufficient organic matter in the 

soil. If the cost of actual plant-food is taken into 

consideration, the increase in crop may be secured 

at a lower cost with the artificial than with the 

natural manures. A primary consideration is that 
the land shall be in good tilth, and the preparation 

and cultivation made as previously recommended; 

and there should be an occasional application of 

lime,—at least once in five years,—at the rate of 

twenty-five bushels per acre. This general prac- 

tice will greatly improve the soil in physical char- 

acter, and prevent to a large extent the compacting 

which would be likely to follow a continuous use 

of chemical fertilizers, without the direct addition 

of vegetable matter. Under these conditions the 

following recommendations as to fertilizers are 

made. In summer, while the land is being pre- 

pared, a few days previous to seeding, apply 

broadcast a fertilizer rich in minerals, as 

Ground bone... 2... eee ee es 150 pounds 

Acid phosphate. .......... . . 600 pounds 

Muriate of potash ......... . . 250 pounds 

This mixture should be applied broadcast at the 
rate of 300 to 500 pounds per acre; and at time of 
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seeding a further application should be made of 
300 pounds per acre of a commercial fertilizer, 

containing 

Nitrogen: 2 46-88 a wa ee ee 3 per cent 

Phosphoric acid (available). . .... . 6 per cent 

Potash. . 2... 6 ee ee ee wes © ~ 5 por cent 

This will ensure an abundance of the mineral 

elements, and sufficient nitrogen to supply the 

immediate needs of the plant and to encourage a 

vigorous growth in the fall. If the land is in good 

condition, and the plants winter well, a top-dress- 

ing on the first cutting is not usually required, 

although, in order to ensure a good second crop 

or aftermath, it is desirable that the top-dressing 

be made after the first crop is removed, preferably 

of the formula mentioned for seeding down, at the 

rate of 300 to 400 pounds per acre. The second 

season, the crop is likely to be made up largely of 

timothy and red-top, the clovers having disap- 

peared, and a top-dressing should then be made 

early in the spring, as soon as the grass has well 

started, of a fertilizer rich in available nitrogen, 

in order that the plant may have a nitrogenous 

-food that it can appropriate rapidly when it needs. 

Therefore, a mixture of 

Nitrate of soda... .. 2... 2. eee 500 pounds 

Ground bone... .. 1... 1... eee 200 pounds 

Acid phosphate... .......... 200 pounds 

Mouriate of potash .......... .100 pounds 
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may be applied broadcast at the rate of 200 to 

300 pounds per acre. This will stimulate and 
strengthen any weak plants, and provide all plants 

with the nitrates, so essential at this season of the 

year. 
To ensure a large second crop of forage, imme- 

diately after the first crop is removed a further 

application of the top-dresser formula should be 

made, and at the same rate. It must be remem- 

bered that if a rapid and large growth of succulent 

food is to be secured, the plants must he abun- 
dantly supplied with all the essential constituent 

elements; and since the crop is one that does not 

have to be reseeded annually, a very considerable 

increase in the cost of the fertilizer may be allowed 

in lieu of the preparation and re-seeding that would 

be necessary if not abundantly fed and if weeds 

and foreign growths had encroached. 

While the amount of fertilizer recommended 

may seem large to the farmer accustomed to 

extensive practice, trials at a number of Experi- 

ment Stations, notably, Rhode Island (Bulletin 

No. 99, “A Six-Year Rotation of Crops”), and 

the experience of growers, notably George E. 

Clark, Higganum, Conn., show that if large yields 

of hay or forage (from four to six tons of the former 

per acre per year) are to be secured, this liberal 

use of fertilizers is desirable, for the profits are 

greater. The Rhode Island Experiment Station 
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finds to be profitable an annual application of 

1,050 pounds per acre of a mixture of 

Nitrate of soda .....-.. 222+ 350 pounds 

Muriate of potash... .... 2.2 ee 200 pounds 

Acid phosphate. ....- e+e sees 500 pounds 

Clark recommends, for seeding down, an annual 

application of 400 to 800 pounds per acre of a 

mixture of 

Ground bone ........+++6- 1,000 pounds 

Muriate of potash... 2... 2... es 800 pounds 

Nitrate of soda. .......... . 200 pounds 

and two top-dressings of 200 to 300 pounds each 

of an equal mixture of ground bone, muriate of 

potash and nitrate of soda. These larger applica- 
tions, however, assume a much more thorough 

preparation of land previous to seeding than is 

outlined here. 

Values of mixed forage crops 

A crop of mixed grasses and clovers is useful 
for green forage from about June 20 to July 10, 

according to the locality and season. It is one 

of the most palatable and useful of our forage 
crops, making a well-balanced ration in itself, 

and producing a relatively large yield of dry 

matter. 
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COMPOSITION AND YIELD OF NUTRIENTS OF MIXED GRASSES 

AND CLOVER FORAGE 
An average 

contains areyield 
Per cent Lbs. Lbs. 

Waters. As, Gisele el 75.00 at gs engi 

Dry matter.......... 25.00 500.0 4,000.0 

Ether extract ........ 0.75 15.0 120.0 

Crude fiber ......... 7.95 159.0 1,272.0 

Proteim 33, 2 4% sis fe 2.89 57.8 462.4 

ASH 36-4 5) @ i & SOs ww as 1.57 31.4 251.2 

Nitrogen-free extract .... 11.85 237.0 1,896.0 

A good first crop of mixed grasses and clovers 

will yield, on the average, about eight tons per 

acre of a product relatively rich in protein, 

and of a highly digestible character. The second 

crop will range from four to six tons, depending 

on the season. If the clovers are abundant, the 

second crop will be richer in protein than the 

first cutting. The yield of digestible nutrients 

from an acre of this crop will compare fav- 

orably with that of any other crop of this class, 

and it will be well adapted to the purpose. 

Owing to the high content of dry matter in the 

various grasses, the usual quantity used,—fifty 

pounds per day,—will supply a larger portion of 

nutrients than is furnished by the same quantity of 

rye or wheat, and thus reduce the amounts of fine 
feeds required, a very important matter in most 

cases. 
For hay suitable for the dairy, these mixtures 
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are very superior. Yields have been secured, under 

good conditions, ranging from three to four tons 

per acre from the first cutting, and frequently one 

ton and a half in the second cutting, making it 

also a very profitable crop from the standpoint of 

supply of nutrients. It is not recommended that 

fields that are intended to serve as hay should be 

pastured, although the pasture is of excellent 

quality. 

If made into hay for use on the farm, the crop 

should be cut before it matures, if the largest 

quantity of highly palatable and digestible dry 

matter is to be obtained. When the plants are in 

blossom, or immediately after,—if there is a large 

proportion of the grasses,— may be regarded as 

the best time to cut under average conditions. The 

plants harden rapidly after this period, increasing 

proportionately the indigestible woody fiber and 

decreasing the digestible protein. Timothy grown 

for market purposes may be cut at a later period, 
for market conditions demand _ well - matured, 

though not over-ripe hay, and increased yields 
are secured if cut. at this later period. 



CHAPTER XII 

ALFALFA 

Tue leguminous forage plants may be classed 

into three groups: perennials, biennials, annuals. 

Of the perennials, the plant most useful for for- 

age, and the one that occupies the relative posi- 

tion among the legumes that corn does among the 

cereals, is alfalfa, although it differs from corn in 

having a more restricted habitat or adaptability, 

not so readily conforming to a wide range of soils, 

climate or conditions of growth. It should be 

said, however, that alfalfa has not yet received the 

eareful attention that its merits warrant, and the 

chances are that a wider study of the plant will 

show that it is adapted to conditions which are not 

now thought to be satisfactory. The chief diffi- 

culty in the growing of the plant thus far, particu- 

larly in the eastern and middle western states, is 

in securing and maintaining a good “stand.” 
Alfalfa is not a new plant. It has been culti- 

vated in Europe. for nearly two thousand years, 
and is well known in both North and South 

America. It was introduced into California from 
Chili nearly fifty years ago, and its use has gradu- 
ally spread eastward. Long before this, however, 

N (209) 
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it had been introduced into New York from 

Europe. It is now regarded as one of the most 

important forage-crop plants in those states where 

irrigation is practiced. About fifteen years ago, it 

was found that it could be successfully established 

in those states where there is shortage of rainfall, 

but where irrigation is not practiced, as, for ex- 

ample, in Kansas, in which state the area in 

alfalfa has rapidly increased and where it is now 

regarded as one of the most important forage 

crops. It has also been the subject of experiment 

in many of the eastern and middle states, notably 

New York, New Jersey and Maryland, and the 

results secured in recent years show that with 

proper care in the preparation of the land for 

seeding, and in subsequent management, it may 

be profitably grown. In many parts of the eastern 

states it is now an established forage crop. 
Once well established the plant will last a num- 

ber of years, from four to ten or more, depending 

on the character of the land, the treatment in ref- 

erence to manuring, methods of cutting, and free- 

dom from weeds and grass. The annual upright, 

branching stems do not sprout when cut, but die 
back to the crown, when new shoots start and 

grow rapidly. The roots extend much deeper than 

those of most plants, sometimes reaching a depth 

of twelve feet or more, under favorable conditions. 

For this reason alfalfa should not be grown per- 
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manently in orchards, as its deep roots are lable to 

injure those of the trees. It is often able to adapt 

itself, however, to soils in which the roots cannot 

extend very deep. 

Land, and its preparation 

Alfalfa grows well on varying kinds of land, 

providing the subsoil is open and porous. The 

most favorable land is a rich, somewhat sandy 

loam, warm and friable, with a deep and loose or 

gravelly subsoil, well supplied with lime. A dense 

clay or hardpan subsoil is most unfavorable. Al|- 

though rich land is preferable, alfalfa does well on 

poor, well-drained gravelly soils if well provided 

with the mineral elements, as phosphoric acid, 

potash and lime. While the plant requires much 

water, it will not flourish where the water-level is 

too near the surface, say nearer than eighteen 

inches, or when the ground is saturated, or where, 

when flooded, the water stands more than two or 

three days. Acid lands are uncongenial. 

The field intended for alfalfa should be treated 
the season preceding so as most effectually to 

subdue all weeds and cause the sprouting and 

destruction of any weed seed in the ground. Farm- 
yard manure should preferably not be used for at 
least one year before seeding, as it favors the 
growth of weeds, : 
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Owing to the practically permanent character 

of alfalfa, it will well repay the expense of careful 

and thorough preparation of the land. This is very 

important in order to secure a good “stand.” -If 

the subsoil is hard and compact, the subsoil plow 
should be used. If a piece of sod land is to be 
converted into an alfalfa field, it should be plowed 
and planted with some cultivated crop the first 

year or two, in order to put the soil into good 

physical condition as well as to destroy all tufts 

of grasses which may spread, as grass is the worst 

enemy of alfalfa. It is desirable to have the soil 

somewhat compact for the seed, and therefore, it 

is better not to sow alfalfa on new-plowed ground. 

Plowing should be completed as long before sow- 

ing as possible, and the land should be rolled to 

compact it, and afterward lightly harrowed to 

leave the surface finely pulverized, and to prevent 
loss of moisture. 

Manures and fertilizers 

_ Alfalfa is a heavy feeder, and will not thrive on 
‘lands deficient in plant-food. It is especially de- 
sirable that the soil contain abundance of lime, 
both in order to supply the needs of the plant and 
to correct any possible acidity, for, as already 
stated, acid soils are unfavorable for the growth 
and development of the organisms that are neces- 
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sary to enable the plant to gather the atmospheric 

soil ritrogen. 
The fertilizers should contain chiefly potash and 

phosphorie acid, and, although alfalfa is capable 

of obtaining atmospheric nitrogen, it responds 

quickly to applications of nitrogenous manures, 

particularly in its early growth. The lime and 
fertilizers should be spread broadcast and _ har- 

rowed in previous to seeding. The lime should be 
applied, when possible, to the preceding crop, in 

order to ensure its thorough distribution and in- 

corporation with the soil. The following applica- 

tions per acre are recommended in the East, even 
on good lands: 

First year, before seeding, thirty-five bushels of 

stone lime and a mixture containing 3 per cent ni- 
trogen, 10 per cent available phosphoric acid and 5 

per cent potash, at the rate of 400 pounds per acre. 
When there is a known deficiency in mineral 
elements, as in sandy soils, these fertilizers may 

be reinforced with ground phosphate rock or bone, 

or kainit, and plowed in. In the fall or early 
winter a top-dressing with fine manure is good, if 
free from weed or grass seed. The latter point 
is important, as weeds will crowd out the alfalfa. 

The fertilizers should be applied just previous to 
seeding, and well worked into the surface. The 
manure should be applied late in the fall after 

cutting has ceased; it should be fine, and evenly 
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spread; it will prove serviceable both in protecting 

the plants and in furnishing plant-food that may 

be well distributed in the soil by fall and winter 

rains. 

Second and succeeding years, a top-dressing is 

recommended of eight to ten tons of manure, and 

an application of fertilizers supplying about twenty 

pounds of available phosphoric acid and twenty- 

five pounds of potash, which may preferably be 
obtained from 150 pounds of acid phosphate and 

fifty pounds of muriate of potash per acre. The 

fertilizers may be broadcasted, preferably after the 

first cutting in spring, or previous to the last cut- 

ting in fall, and the manure applied as recom- 

mended for the first year. 

In regions where alfalfa is new, the land should 

be inoculated. There is but one practical way to 
do this,—by the use of soil from an established 

alfalfa field, or from a patch of sweet clover 

(melilotus). The same bacteria inhabit each of 

these plants. It does not matter how much soil 

is used, so long as it is fine and is scattered over 

the field and harrowed in before sunlight destroys 

the germs. As little as 200 pounds will inoculate 

an acre, and a ton of earth has been used with 

good results. Even and thorough distribution of the 

inoculated soil is readily accomplished by sowing it 

on the land just after plowing, the tillage required 

in seeding ensuring the complete distribution. 
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Seed and seeding 

Pure seed is essential,—only that which is 
bright, plump and clean. Dodder is a parasitic 

plant, that twines about the alfalfa and thrives 

on its juices. Dodder seed may come with alfalfa 

seed. The alfalfa seed ought always*‘to be re- 

cleaned to free it from this parasite. There is no 
remedy for dodder when once established in a field 

except to plow up the infested patch. Alfalfa seed 

resembles that of red clover, but is larger and, 

when fresh, has a greenish yellow color. 

It is sometimes recommended to sow clover with 

alfalfa; this is a doubtful practice as, when the 

clover disappears, it will leave an uneven and too 

thin stand of alfalfa, although it is good practice 

to seed a little alfalfa with clover and timothy, on 

land intended for alfalfa later. 

Experience has demonstrated that, in order to 

secure a good stand, it is best to sow thirty to 

thirty-five pounds of seed per acre. The seed 

should be sown broadcast, and covered by a very 

hght harrow or weeder, and lightly rolled. If 

seeded in spring, the last of April or the first of 
May is preferable in the northern states, and with- 

out any protecting or nurse-crop. 
In the North, notably in Wisconsin, alfalfa is 

seeded in spring, using a nurse-crop of oats or 

barley. The best nurse-crop is beardless spring 
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barley. This is not the heaviest-yielding barley, 

but it is the best nurse-crop yet found for alfalfa, 

because it usually does not lodge, does not stool 

very much, nor shade the land too much, and it 

comes off early in the season. The purpose of 

using a nurse-crop is to discourage the growth 

of fox-tail and other annual grasses until the 

alfalfa can get a start. It is very unsafe to sow 

alfalfa alone early in spring, because of the dan- 

ger of its being choked with grasses. One can 

get a much more satisfactory stand with the 

barley than when sown alone. A bushel to the 

acre will be enough barley, although more may 

be used. It is best to sow with a drill, sowing 

the alfalfa seed at the rate of about fifteen to 

twenty pounds per acre in front of the drill. The 

land should have been first deeply plowed, and 

early enough in the season, if possible, to let it 

settle together, then worked to a good seed-bed 

just before sowing. ‘The time of sowing should 

be as early as the danger of hard -freezing is 

past, say the middle of April for the 40th par- 
allel, earlier to the south, and later to the north. 

Oats as a nurse-crop are not nearly so safe as 

barley, yet they may be used.' No more than a 

bushel of seed should be sown to the acre. The 

oats must be eut for hay just when coming in 

bloom. If cutting ‘is postponed until grain is 

formed, half or more of the alfalfa will be killed. 
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If the oats lodge, cut them for hay the next day. 

Oat hay is a good thing to have, if it is properly 

cured. When barley seed is not available, oats 

may be used with good results, if care is taken 

to mow on time. 

After the nurse-crop is cut away, let the alfalfa 

alone. It will start into growth promptly, and 

if the soil is fertile and well inoculated, the crop 

will make rapid growth for a time, usually for 
about fifty days. As long as it continues to grow 
thriftily, do not cut. If a rust appears, it should 

be clipped close, which will check or destroy the 
disease. 

Unless seeded, early alfalfa ordinarily will not 

make sufficient growth before midsummer to with- 

stand the weeds and drought. Where the winters 

are not too severe, the trouble with weeds may be 

avoided by seeding the last of August or alter 

danger of crab-grass is passed; when seeded at 
this season the weeds are not likely to take posses- 

sion during the fall and sufficient growth will be 

made to enable the plants to withstand the winter. 

The crop from late summer seeding should not be 

eut the first fall, even though a considerable stand 

is secured, but left as a protection in winter. 
There will be no danger of smothering, as the 

plants will usually stand erect rather than go down. 

Care should be taken that the seed is not put 

in too deep—this is very important and is often 
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the cause of failure. The depth may vary some- 

what with the kind of soil, but in general, if 

planted more than three inches deep, there is 

danger that the germinating plant will not be able 

to reach the surface. One-half to two inches are 

about the extremes. 

Another point of importance, as already stated, 

is that the soil should be packed around the seed. 

Many failures to secure a stand of alfalfa are trace- 

able to sowing the seed broadcast on new-plowed 

ground, and then to harrow, mixing the seed 
loosely with the surface soil, but not compacting 

it thereafter by means of a roller. Under favor- 

able conditions of soil and moisture the plant 

might survive, but it is safer to compact the soil 

and then go over it with a light harrow or weeder, 

loosening the immediate surface. 

Subsequent treatment 

The growth of weeds in spring seedings should 

be checked early by mowing, and as soon as the 

weeds are large enough to be clipped. By slightly 

raising the cutter-bar, the mowing machine can be 

used. If the crop of clippings is not too heavy, it 

may be left on the field and will serve as a mulch for 
the dry weather. This destruction of weeds in the 

early growth is very important, and frequent cutting 

is helpful, also, in establishing the young plants. 
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Before clipping, however, examine the little 

alfalfa plants to see whether buds have started 

near the ground. If these buds are just burst- 

ing into leaf, clip the alfalfa at once. Do not 

clip it before the buds start. Do not cut the 

alfalfa for hay or any other purpose before these 

buds have formed close to the earth. To cut it 

before the buds appear may very seriously set it 

back, and may possibly kill young alfalfa. To 

leave alfalfa uncut will also very seriously weaken 
it, and may result in its death. However, the 

first season it should be permitted to grow as 

long as it is vigorous. There should always be 
left a growth of at least a foot to protect the 

crowns in winter. 

Alfalfa should be cut when about one-quarter 

of the plants are in blossom, whether the growth 

is short or tall, unless a seed-crop is desired. If 

left until fully blossomed, the quality of the prod- 

uct is reduced; besides, the plants are injured and 

subsequent crops are smaller. On rich lands, two 

crops are sometimes secured the first summer 

from spring seeding, but on poor lands or in a 

dry season, no crop can be expected unti! the 

second year. 

Yield of alfalfa 

The yield on established fields will vary accord- 

ing to the eharacter of the land, thickness of 
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stand and method of treatment. It ranges from 

ten to twenty-six tons per acre green forage for all 

cuttings, or an equivalent in dry hay of two to six 

or more tons. The larger yield is readily obtained 

on good lands. 
Alfalfa is a gross feeder, particularly on the 

mineral elements, and a large producer, and is 

sometimes considered as an exhausting crop. This 

is a mistaken idea; it should rather be looked on 

as acrop fulfilling the proper aim of rational agri- 

culture, which is most perfectly to transform into 

products the raw materials at disposal in atmos- 

phere and soil. 

The chemical composition of alfalfa 

The following table shows the composition of 

five different cuttings from established fields at the 

New Jersey Experiment Station farm, as well as 

the composition of the hay when ready to put in 
the barn to be fed. These analyses, which are 

representative, show the variations in the compo- 

sition of the different cuttings in the green state, all 
samples representing the crop cut when first blos- 

soms appeared or just before blossoming, as well 

as the changes that were caused by handling, curing 
and storing. The composition of the different cuts 
will vary with the time of cutting and character of 
season. The crude fiber increases with maturity: 
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COMPOSITION OF THE CROPS OF THE DIFFERENT CUTTINGS 

oF ALFALFA 

———— Pounds per hundred Oars — 
i=] ’ y 35 FI s oy 

EF 288 Sa sa Of BSS <8 
First cut... .. 83.00 0.67 4.56 3.65 1.92 6.20 2.62 

Second cut. . . . 76.63 1.02 7.83 4.07 2.25 820 2.85 

Third eut ... -74.10 1.07 6.58 4.52 2.17 11.56 3.60 

Fourth eut . . . . 69.71 1.10 7.07 5.43 2.67 14.02 4.06 

Fifth eut. . . .. 81.77 1.13 38.20 4.50 2.07 7.33 3.27 

Hay, when stored . 18.66 3.19 24.11 13.87 7.44 32.73 11.45 

Hay, after storage. 956 3.36 31.07 13.24 8.64 34.13 10.78 

WATER-FREE Basis 

First cot... 2... 3.94 26.81 21.46 11.29 36.35 15.14 

Second eut ...... 4.36 33.51 17.42 963 35.10 12 20 

Thirdeut. ..... 4.13 25.40 17.45 8.38 44.62 13.90 

Fourtheut ...... 3.63 23.33 17.92 881 46.27 13.40 

Fiftheut ......., 6.19 17.54 24.66 11.34 40.17 17.92 

Hay ......... 3.92 29.63 17.05 9.14 40.23 14.07 

Hay ......... 938.71 34.33 14.63 9.55 37.71 11.91 

The chief point of difference between the com- 

position of the samples of the green forage is in 

percentage of moisture, the samples representing 

the first and last cuttings showing a much higher 
content of water than those of the cuttings made 

in midsummer. The composition of the dry 

matter, however, shows the true differences. The 

first and fifth cuttings show a much higher per- 
centage of protein and ash, indicating a higher 

feeding value and that they were not so fully ma- 

tured as the others, although the different cuttings 



2294. FORAGE CROPS 

were made when the crop had apparently reached 

the same stage of growth. 

The exact amount of nutrients contained in each 

cutting has been calculated in the accompany- 

ing table, together with the yields per acre: 

THe NUTRIENTS CONTAINED IN THE YIELDS OBTAINED IN THE 

DIFFERENT CUTTINGS ON ONE ACRE 
a 

H 2 a 2 2 
Oo nO ® on 2 Q 
ood Ss OS: oe ro ° Ss 

re 3g OEE Fe fg BEE 
A asd «a8 oe OA Og aas 

Tons Lbs Lbs Lbs. Lbs. Libs Lbs. 

First cut. 9.00 3,060 120.6 820.4 657.0 345.6 1,116.0 

Second cut 7.73 3,613 134.5 1,113.1 629.2 347.9 1,388.3 

Thirdecut. 4.89 2,533 104.6 642.5 442.1 212.2 1,130.6 

Fourth cut 2.75 1,666 60.5 388.9 298.7 146.9 T71.1 

Fifth cut. 2.23 913 50.4 142.7 300.7 92.3 326.9 

Total. . 26.60 11,785 470.6 3,107.6 2,327.7 1,144.9 4,732.9 

Hay from 

secondecut 2.21 3,595 141.0 1,065.7 613.1 328.8 1,446.7 

Hay after 

storage . 2.00 3,617 134.4° 1,242.8 529.6 345.6 1,365.2 

It will be observed that the largest quantity of 

dry matter was secured inthe second cutting, al- 

though the largest amount of protein was secured 

in the first cutting. There was a loss of moisture 

and a change in relative composition of the hay in 
curing, although the changes were not serious, 

and were rather evenly distributed throughout the 
various groups of nutrients; whereas the losses 

incurred in storing were considerable, aside from 

the moisture, and were particularly noticeable in 
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the loss of protein, which resulted in a considerable 

relative gain in the amount of fiber. This storage 

loss was to be expected, as the chief losses were 
probably mechanical, due to the shattering of the 

leaves, which are richer in protein and poorer in 

fiber than the stems. The chief point of interest is 

the very large quantity of dry matter obtained in 

the year’s growth, nearly six tons, and the large 

proportion of nitrogenous substance, or crude pro- 

tein, contained in it (2,327.7 pounds) equivalent 

to that in about 7.5 tons of wheat bran. 

Variations will occur in samples from different 

fields and in different years, but it is thought that 

the analyses given here fairly represent what may 

be expected as to variations in the composition of 

the different cuttings, and the losses that occur 

in handling when made and stored as hay. 

Alfalfa as a soiling crop 

Alfalfa is one of the most useful of the soiling 

crops, because it is ready for use early in the 

year, and because three to four cuttings may be 

had each year. In the East, the first cutting is 
ready about the latter part of May or first of June, 

the second, usually within a month or five weeks, 
and the third and fourth usually four to six weeks 

after cutting the preceding crop. It possesses 

more nearly than any other crop the very great 

oO 
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advantage of furnishing a practically continuous 

supply of forage during the growing season. That 

this may be accomplished, it is necessary that a 

large part of the crop shall be cut either too early 

or too late; therefore it is desirable to have other 

forage crops if the very best results are to be 

reached. Care should be exercised when using it 

for soiling, particularly in the early cuttings, as 

animals are very fond of it and are likely to eat 

so much as to cause bloating. Animals have been 

soiled, with success, at the New Jersey Experi- 

ment Station for the past eight years, and notrouble 

has been eneountered, probably due to the fact that 

the animals, previous to feeding on alfalfa, have 

been supplied with other succulent forage, and the 

quantities have been adjusted so that there should 

not be an excess for any one animal. In the early 

cuttings, from thirty-five to forty pounds per day 

usually are fed, gradually increasing to fifty 

pounds on the third day after beginning. After 

once started in this way, there is no danger, and 

only favorable results are likely to follow. 

Another peculiar advantage of the soiling for- 

age is its richness in digestible protein; fifty 

pounds of the green forage will furnish very nearly 

two pounds of digestible protein. Therefore, the 

feeds used with alfalfa should contain more car- 

bohydrates than are usually fed with forage. A 

mixture of feeds that would make a good ration 



New Jersey. 

Ready for soiling May 27. 

First cutting of alfalfa. 

g. 48. 
Fig 
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with fifty pounds of alfalfa per day may consist 

of about six pounds per day of a mixture of three 

pounds each of wheat bran, dried brewers’ grains 

and corn meal. When large quantities of alfalfa 

are available as forage, the quantity used per day 

may be increased, thus reducing the necessity for 
feeds; and such feeds as are used may be richer 

in carbohydrates, as, for example, corn meal. 

Alfalfa as a hay crop 

When desired for hay, alfalfa should be cut 

when budded, or just before full bloom, as it con- 

tains more nutriment at this time; besides, it is 

better for the subsequent crops to cut the plant 

before it is in full bloom. 

The value of the hay depends much on the 
method or care used in curing it. Alfalfa cannot 

be cured as hay is usually handled. After cut- 

ting, it should be allowed to lie in the swath only 
long enough to become well wilted, when it should 
be raked into windrows, where it may be left a 
few hours before putting into cocks. The hay 

should be allowed to remain in the cocks until 

practically cured, which usually requires two or 

three days. Then it may be thrown out, dried 

with three or four hours’ sun, and hauled to the 

barn without further handling. It is desirable to 

use hay caps in unfavorable weather, as water 
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penetrates alfalfa cocks very readily, which injures 

the feeding value and causes mechanical losses. In 

good weather, alfalfa that is cut in the morning 

may be raked in the afternoon of the same day. It 

should not be left long enough to become dry and 

brittle, or many of the leaves will shatter in raking, 

much reducing the value of the hay. 

In experiments at the New Jersey Experiment 

Station, it was shown that alfalfa hay may be 

substituted for the protein feeds generally used, 

without interfering with the health of the ani- 
mals, and at considerable saving in the cost of 

the ration, although the yield of milk was not 

quite so high. In other experiments, when cow- 
pea silage and alfalfa hay were used as the 

source of roughage as well as for the protein, 

and corn meal used to supply the carbohydrates, 
the yield of milk was greater and the cost per 

quart much lower than from the regular barn 

ration, in which the source of protein was such 

feed products as dried brewers’ grains and wheat 

bran. In other words, it has been demonstrated 

that it is quite possible, with the judicious use 

of such leguminous crops as alfalfa and cowpeas, 

to produce all the needed nutrients on the farm, 

thus saving expensive feed bills and at the same 

time enriching the soil in nitrogen. It is impor- 

tant that dairy farmers should grow, if possible, 

a few acres of alfalfa to supply part of the green 
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forage needed for summer feeding, and as much 

as possible of the protein needed to balance the 

silage or ‘other fodder rations of the winter. 

Alfalfa as pasture 

Alfalfa may also be safely used as pasture for 
horses and swine, and the careful farmer who 

gives the subject intelligent personal attention 
may also pasture cattle and sheep on alfalfa with 

suecess. There is always danger, however, of 

losing animals with bloat, and pasturing, especially 

with sheep, is injurious to the alfalfa because they 

eat away the young buds, which would soon 

develop into new branches. The younger plants 

are not strong enough to withstand long-continued 

pasturing the first year after sowing, and much 
tramping is injurious at any time. 

Alfalfa silage 

Alfalfa can be successfully made into silage, 

although, in common with other plants of a 

highly nitrogenous character, it is not so desir- 

able as corn. The losses are likely to be con- 

siderable, and the product seems to be less pala- 

table than corn silage. Nevertheless, there are 

many circumstances when its preservation and 

use as silage are to be recommended. 



CHAPTER XIII 

THE CLOVERS 

THE true clovers all belong to the genus or 

group Trifolium, of which there are many spe- 

cies and varieties in many parts of the world. 

The sweet or Bokhara clover is a Melilotus, not 

sufficiently grown to warrant discussion in a 

brief popular book like this. The bur clover is 

a Medicago, allied to alfalfa. Other related plants 

of the legume family are sometimes known as 

clover, but they need not be described here. 

There are four types of true clover that must 

be discussed in any American book on forage 

plants: (1) red clover (Trifolium pratense), and 
mammoth red clover (variety perenne, formerly 

but improperly called Trifolium medium); (2) 
alsike clover (JZ. hybridwm); (3) crimson clover 

(T. incarnatum); (4) white clover (7. repens). 

All these clovers are natives of the Old World. 

THE RED CLOVERS 

It has been well said that red clover is more 

valuable among fodder plants than wheat is 

among cereals. As a forage crop, it has no 

(231) 
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superior, all things considered. Like corn, it is 

adapted to a wide variety of soils, and, because 

of its habit of growth, is always beneficial when 

introduced into a rotation, aside from its par- 

ticular value as a forage crop. While its best 
use for most purposes is in connection with 

other clovers and grasses, it is excellent as a 

green forage plant, since it is very palatable 

and contains the nutrients in such proportions as 

to make it a well-balanced ration in itself, thus 

serving to supplement pastures, as well as to 

provide an excellent dry forage. 

While it may persist for three years, in prac- 
tice it must be regarded as a biennial, the length 

of life depending largely on its treatment and 
the nature of the soil. It thrives best on deep 

loamy lands, rich in humus, where, as a rule, it 

stands longer than on light lands, although it is 

well adapted to them and large crops are obtained 

when well fertilized. 

Soils and manures 

Stiff clays, when properly tilled, are suitable 

for red clover, although they should be well 

drained to avoid any standing water. Dry, sandy 

or hot lands are unfavorable, although they may 

be very materially improved by liming or by the 

use of marl. On loose lands and heavy clays, 
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clover is lable to be uprooted by the alternate 

freezing and thawing, and on sandy lands it suf- 

fers from drought. Like alfalfa, the soil must be 

either rich in lime, or this substance must be 

applied, for it is a heavy feeder on lime, as well 

as on the other mineral constituents. The very 

beneficial effects that were observed from the 

former use of gypsum, when it was thought that 

plaster or gypsum was a specific fertilizer for 

clover in the eastern states, is now considered 

to be due to the power that gypsum possesses 

of setting free the dormant potash of the soil. 

Therefore, on old soils from which the potash has 

been to some extent exhausted, the element potas- 

sium should be applied in considerable excess. The 

very beneficial effect of wood ashes, following 

the use of gypsum, also verifies this conclusion, 

as ashes is rich in both of the constituents, potash 

and lime. 

As clover is a legume, it is not usually bene- 

fited by the addition of nitrogenous manures, 

except in the early stages of growth. On soils 

not well supplied with vegetable matter, manures 

are very beneficial, primarily in correcting the 

deficiencies, and in providing a more favorable 

medium for the development of the specific bac- 

teria. The size of the crop will be measured to 

some extent, also, by the abundance of mineral 

elements, thus enabling the plant to employ to 
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full advantage its capability of gathering nitro- 

gen. In many cases, particularly on soils that 

are likely to heave, a mulch of manure is very 

advantageous as a protection. 

Methods of seeding red clover 

The method of seeding most generally prac- 

ticed is to sow in March or April, on wheat or 

rye (which was seeded the fall previous), when 

the ground is still moist, and danger of very 

heavy freezing is past. By this practice, the light 

freezing and subsequent drying of the soil causes 

the seed to be covered, and it will then germi- 

nate and make a light growth previous to har- 

vesting. It is also seeded in spring with oats or 

barley; this is a common practice in regions 

which are cool and moist, as in many of the 

western states. 

The quantity of seed ranges from eight to 
twelve pounds per acre. The plants grow rather 

feebly until the grain is removed, when they 

usually come forward rapidly, sometimes permit- 

ting a fall cutting, but in any case they make a 

erop the following year. 

Recently, however,—especially where the plant 

is grown primarily for forage purposes,—the seed- 

ing is made in the latter part of August or early 
September, without nurse-crop, usually following 
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potatoes or some other hoed crop. When seeded 

in this way, the land should be very carefully 

prepared, and the surface made as fine as pos- 

sible, in order that germination may be rapid 

and complete, as well as to provide abundant 
food near the surface. 

The quantity of seed in this case is about six- 

teen pounds per acre on the average. On poor 

lands, more seed must be used. If seeding is too 

thick, the plants are lable to lodge and thus be 

badly injured for either forage or hay. When 

seeded in this way, the seed should be lightly cov- 

ered, preferably with a weeder, and on light lands 

rolled with a light roller. In ordinary seasons, the 

plants will make considerable growth and become 

well rooted before winter, and the crop usually 

will be ready to harvest as early in the next 

season as in the second year if seeded in the old 

way with grain. 

In many sections, red clover is used as a 

catch-crop in corn, mainly to serve as a spring 

pasture and in preparation of the land for wheat. 
This practice is generally not suitable when the 
primary purpose is to make soiling crops or 

hay. In the eastern and central western states, 

the crop will be ready to harvest about the 

middle of June, although the time will vary, 

depending on the season; if dry and warm the 

crop will mature earlier than if cold and wet. 
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Harvest, yields and value 

If used primarily for soiling, harvest should 

begin when the plant is fully in head, and it 

may contimue until many of the heads become 
brown. This period will range from ten days to 

two weeks, depending on the soil and season. 

As a soiling crop, red clover should be fed 

with care at first, unless the animals have been 

accustomed to green forage of other kinds, as 
they are extremely fond of it, and there is 

danger that there will be a tendency to bloat. 

When they have been regularly fed on green for- 

age, and the quantity is regulated, no danger 

need be apprehended from this source, and the 

usual amount of fifty to sixty pounds per day 
may be used. 

With a good stand and sufficient moisture, the 

yields of red clover will range from six to ten tons 

per acre. It usually pays to allow it to stand for 

the second crop, which is also quite as serviceable 

for forage as the first, although the yield is smaller, 

—four to six tons per acre. The second cutting is 

usually ready in early August. 

Red clover varies in its composition according 

to the time of harvesting, although either when 

eut young, or allowed practically to mature, it is 

much richer in the nitrogenous compounds than 

are the grasses, but not so rich as alfalfa. The 
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average composition of red clover forage in full 

blossom is as follows: 

Clover, An average 
green One ton acre-yield Clover 
forage contains furnishes hay 

Per cent Lbs. Lbs. Per cent 

Water... « . 2 6 Hew we 70.80 ae # 28 20,80 

Dry matter 2.26 2 ss wee 29.20 584 4,672 79.20 

Ether extract ........ 1.10 22 176 4,50 

EVD Oise say age acs. Gees Rear es a Ne 8.10 162 1,296 21.90 

Protein” a) a 4 ee Se Blake 4 4.40 88 704 12 40 

ASH. ja Go eC aei o: ep ee 2.10 42 336 6.60 

Nitrogen-free extract .. .. 13.50 270 2,160 33.80 

Red clover hay 

The one very great advantage of clover as forage 

is that, if not needed as a supplementary green 

food, it makes good hay. Clover hay is one of the 

best kinds for dairy purposes. However, it is liable 

to considerable loss in harvesting, unless great 

care is used, owing to the rapidity with which the 
leaves dry and to their tendency to fall in curing 

and housing. If cut when about one-third of the 

bloom has disappeared, it will contain very much 

less moisture than when cut earlier, and _ still 

retain a large proportion of leaves if carefully 

handled. 

Clover should be cut when free from dew or 

other moisture, and allowed to wilt, then raked 

into windrows, and put up into cocks and cured 

in this way, rather than be allowed to lie in the 
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swath until dry. Light rains, or even heavy dews, 

will change the green leaves to dark brown, and 

make them crisp and readily removed by handling; 

they will also extract the aroma arising from the 
essential oils, which is so important in making 

the hay palatable and attractive. When properly 

cured, the hay will have about the composition 

noted above, and, as a roughage to use with silage 

in winter feeding, it cannot be surpassed except 

perhaps by alfalfa. 
The high content of protein makes clover one of 

the best plants for forage purposes. It is possible 

with clover alone to supply all the needed nutrients 

in good proportions for dairy animals. It is usually 

better, however, to feed from fifty to sixty pounds 

and to supply the remainder of the nutrients from 

other sources, to give variety to the ration. 

-Pasturing red clover 

When the purpose is to secure the best yield 

of forage, it is not desirable to pasture red clover, 

although it is an excellent pasture plant, and is 

well liked by all farm stock. The tramping of 

animals will soon kill many of the stools, injur- 

ing the stand, and causing a smaller yield in later 

cuttings. Red clover is an important constituent 
of permanent pastures, generally insuring a larger 

yield the first season than grass alone. 
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Mammoth red clover 

This resembles the common red clover, but is 
larger, later and more truly perennial. It is a 

great forager. The stems are stout and coarse, 

and, therefore, it is not so desirable for hay; but 

these characteristics do not impair it as a soiling 

crop. The preparation of soil and the seeding 

inay be similar to the practice recommended for 

common red clover. The quantity of seed should 

be twelve to fifteen pounds per acre, according to 

the character of soil. When seeded in the fall, 
the crops should be ready for the first cutting by 

June 15. Yields are usually heavier than those of 

the common red clover. A good average yield is 

ten tons of forage per acre. 

Mammoth clover may be fed as recommended 

for red clover, the composition not materially dif- 

fering, although, unless the plant has reached the 

full blossom stage, it is likely to carry less dry 

matter; therefore, a slightly larger proportion 

should be fed. All animals are fond of this for- 

age, and the results of feeding are exceedingly 
satisfactory. 

If the land is good, and well drained, the crop 

will make a rapid second growth, to serve for for- 

age, or for pasture, it being excellent for grazing. 

The great foraging powers of this plant make 

it exceedingly valuable as a soil-enricher. The 
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large amounts of mineral matter from the lower 

layers of soil, being stored in the roots and stems, 

will greatly improve the soil for subsequent crops. 

ALSIKE CLOVER 

Alsike clover is more perennial than red clover, 

and can be left frequently for three to five years. 

It is little affected by extreme seasons, and lands 

on which other varieties do not grow may produce 

an abundant harvest. It thrives on damp, moist 

loams and clays, on lands too wet for other clovers. 
It is very hardy, and not liable to be uprooted by 

late frosts, which frequently injure the red clover. 

Alsike clover has a rather superficial root 

system; therefore, the preparation of land should 

be very thorough, and the surface layers well 

enriched, particularly with the mineral elements. 

Owing to its somewhat creeping habit, it is not 

well adapted to seeding alone; as the stems lie 

along the ground, without rooting, the remainder 

of the stem ascending, in wet seasons it is liable 

to lodge badly, and the lower stems to rot. 

Seeding alsike clover 

Alsike may be seeded with wheat or rye, in 

the same way as red clover. When used for 

forage, the best time for seeding is in late 
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summer or early fall. The quantity of seed will 
be about one-half that recommended for red 
clover, as the seeds are about half as large. A 

pure sowing of alsike, however, is not usually 

advisable, because of the tendency to lodge, as 
already pointed out; although, where it grows well, 
it may be used in a soiling-crop rotation with 
great advantage. 

Value and yield 

Mixtures of red and alsike clovers and timothy 

make a most excellent forage, the timothy sup- 

porting the clover and preventing lodging. The 

alsike will mature about a week later than the 

red clover. It makes a very rapid and usually 

a large second growth. The best time for cut- 

ting is when the plant is in flower, as at this 
period it is richest in digestible nutritive matter. 

It contains more water, as a rule, than red clover, 

thus causing the same tonnage weight to carry 
less nutriment. The yield will range from eight 

to twelve tons per acre, depending on the charac- 

ter of the soil. The composition of this clover is 

similar to that of red clover. 

Alsike hay and pasture 

Alsike clover makes very palatable and useful 
hay, its fineness of stem and large proportion of 

P 
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leaf giving a larger percentage of digestible 

matter than the red clover at the same period of 

growth. However, it is more difficult to cure, 

and suffers great loss in handling if care is not 

exercised. 
It also makes excellent pasture, starting quickly 

after the first cutting, and being less readily 

destroyed by the tramping of animals than red 

clovers. 

CoMPOSITION OF ALSIKE CLOVER 
An average 

One ton acre-yield 
contains furnishes 

Per cent Lbs. Lbs. 

Water ce ae a Se 74.80 3 Ge! 8 Sys 

Dry matter... ... 25.20 504 4,032 

Ether extract. .... 0.90 18 144 

Crude fiber. ..... 7.40 148 1,184 

Proteim. 26 = % @ » 3.90 78 624 

ASH 2.4 6 wou w He & 2.00 40 320 

Nitrogen-free extract . 11.00 220 1,760 

CRIMSON CLOVER 

' Crimson clover is an annual. Because of its 

adaptabilities, it has quickly made a place for 

itself in American agricultural practice. Its habits 

of growth are not so well known as those of the 

other kinds described, and for this reason, among 

others, is not so generally distributed, even in 

those sections in which it thrives. Its habits are 

such as to make it undesirable to substitute for 

rod clover, although it may well supplement it. 
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It is essentially a cool-weather plant, thriving 

well in late fall and early spring, and maturing 

seed in the middle states about June 1. These 

characteristics make it especially suitable for a 

Fig. 49. Field of crimson clover, grown as a catch-crop seeded in 

corn at last cultivation, 
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catch-crop or cover-crop, to be used without 

interference with regular rotations. It has proved 
to be hardy in the eastern and middle states, 

although many failures are reported, which are 

probably due in large part to failure to under- 

stand its peculiar habits. The impression that 
it will grow well on poor soils with other crops, 
under all conditions of season and climate and 

without particular care in seeding, is very erro- 

neous. It must have abundant food; it is affected 

by drought and cold and severe weather; it can 

not subsist with other crops which rob it of mois- 

ture and plant-food; it must be carefully seeded 

in order to insure against adverse conditions, 

although when conditions are favorable it will 
catch and grow from a mere scattering of the 
seed on raw ground. 

Method of seeding 

Crimson clover should preferably be seeded at: 

the rate of twelve to fifteen pounds per acre, on a 

well-prepared seed-bed, and covered lightly with 

harrow or weeder. It is not suited for spring seed- 
ing, as it ceases to grow as soon as hot weather 

comes. The best period for seeding ranges in the 
eastern and middle states from July 15 to Septem- 
ber 1. Therefore, it may be used as a catch-crop, 

seeded in corn, after the regular cultivation has 
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ceased, and also after early potatoes, tomatoes and 

other crops harvested early enough in the season 

to enable its roots to get hold of the soil and to 

make considerable top before cold weather. 

While it requires good land for its best develop- 

ment, it is well adapted to light sandy lands if well 
supplied with mineral food. It will grow later in 

the fall than red clover, because it is not injured 

by light freezing, and it also makes more rapid 

spring growth than any of the other clovers when 

seeded in the late summer. When land is light and 
poor, a dressing of acid phosphate, say at the 

rate of 150 pounds per acre, will aid in securing a 

catch and insuring a crop. 

Crimson clover as green forage 

Early maturity is one of the most valuable char- 

acteristics of crimson clover, from the standpoint 

of its use as green forage, making it particularly 
useful in rotations. In the middle states it will 
begin to head about May 15, thus following directly 

after wheat. Cutting should begin as soon as the 

heads begin to form, and may be continued until 
the plant is completely headed out. This period 

ranges from ten days to two weeks. The dry 
matter is richer in protein than red clover; and 
the plant has more moisture at the same stage of 

growth than the red. Therefore, larger quantities, 
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as usually cut, will be required to furnish the same 

amount of total nutritive matter. 
Crimson clover is an exceedingly palatable for- 

age, and serves good purpose for soiling, for hay, 

or for pasturage. The composition at different 

periods of growth is shown in the following tabu- 

lation: 

CoMPOSITION OF CRIMSON CLOVER 

May 12, May 24, May 31, 
Pounds per hundred of before blossoming in blossom mature 

Water ca. ea 6 ea x 89.17 84.23 83.26 

Dry matter. ...... 10.83 15.77 16.74 

Crude fat. ....... 0.43 0.53 0.53 

Crude fiber... .... 1.78 4.37 4.78 

Crude ash ....... 1.21 1.31 1.47 

Crude protein ..... 2.53 3.00 2.95 

Nitrogen-free extract .. 4,90 6.57 7.01 

Albuminoid protein . . . 1.80 2.09 2.13 

The samples taken on May 12, before bloom- 

ing, show a high content of water. The samples 
representing full bloom, on May 24, and the fully 

matured plant, on May 31, show a much higher 
content of dry matter, although still much less 

than is contained in other green forage crops. 

The samples at this time also show a much higher 

percentage of crude fiber than on the earlier dates. 

In the earlier stages of growth, crimson clover 

is too watery to give the best satisfaction as an 

exclusive feed, although in actual practice the for- 

age would be much drier than is indicated by the 
analyses. 
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“There has been much discussion at farmers’ 

institutes and in the columns of the agricultural 

press,” write Roberts and Clinton (Cornell Bulletin 

No. 135), “as to the value of crimson clover in this 

state [central New York] as a forage crop and as 

an improver of the soil. To answer these questions 

in part and to determine the relative value of the 

Ke 
Fig. 50. Crimson clover ready for soiling, May 20. New Jersey. 
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different clovers, there were planted side by side on 

August 1, 1896, three plats of clover, one of crim- 

son, one of common red and one of mammoth. 
The soil was gravelly and porous. All varieties of 
clover came up quickly and made good growth. 

The crimson clover, however, made far more rapid 

growth in the fall than did the others. One object 
of these experiments was to determine the amount 

of nitrogen stored up by the different varieties of 
clover. On November 2, samples were taken of 

each kind of clover, the roots and tops of each 

being taken as the sample. The chemical analysis 

shows the following amount of nitrogen stored up 

in each per acre: 
Nitrogen Nitrogen Total pounds 

Kind of clover in tops in roots of nitrogen 
(pounds) (pounds) per acre 

Crimson ...... 125.28 30.66 155.94 

Red 4: 2% ee w 63.11 40.25 103.36 

Mammoth ..... 67.57 78.39 145.96 

* All clovers wintered well, but in the spring the 
freezing and thawing killed nearly all of the crim- 

son clover. It had, however, served its purpose 

as a cover-crop and for late fall pasture would 
have been valuable, leaving in the ground enough 
fertilizing material to pay for the expense of the 
seeding.” 

Yield of crimson clover 

The yield varies widely, but from good seeding 
the average of green forage should be about eight 
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tons per acre. In experiments at the New Jersey 

Experiment Station, crimson clover was _ the 

cheapest forage crop grown. This was due both 
to the low cost of seed aud to the fact that it was 

grown without extra expense of manure or ferti- 

lizer; besides, it was generally grown as a catch- 

crop and did not interfere with regular rotations. 
Its advantages as a soil-improver are also 

worthy of careful consideration by the dairy farmer. 

If seeded in corn at the last cultivation, it may be 

harvested in time to permit of planting corn the 

next season, and besides forage, the humus-form- 
ing material remaining in stubble and roots 
improves the land. 

AVERAGE COMPOSITION OF CRIMSON CLOVER 

An average 

contains 4oreyeld 
Per cent Lbs. Lbs. 

Water .......4.4-. 84.00 ts ee cele 

Dry matter ....... 16.00 320 2,560 

Ether extract ...... 0.50 10 80 

Crude fiber ....... 4.10 82 656 

Protein. . ss ws 6 «© « 3.00 60 480 

Ashes yuck eS ee 1.40 28 224 

Nitrogen-free extract .. 7.00 140 1,120 - 

Crimson clover hay 

Crimson clover is in no sense a substitute for 

red clover, either as a green forage or hay, but 

it makes hay of excellent quality, ‘and is not so 
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much injured by light rains and dews, owing to 

the smaller proportion of leaf. The stems are 

finer and are readily eaten and digested. The diffi- 
culty in making hay arises from the fact that 
it is ready for hay-making at a period when the 

season is still cool, and bright sunshiny days are 
less frequent. Stock is said sometimes to suffer 

from eating crimson clover hay from the forma- 

tion of hair-balls in the stomach, due to the 

hairs on the plant. 

Crimson clover as pasture 

Crimson clover is very highly regarded as a 
pasture plant, particularly for late fall and early 

spring. When seeding has been made in July, 

on lands not otherwise occupied, it makes rapid 

growth and serves as late fall pasture, not being 

injured by frost in the same degree that red 
clover is. Fall pasturing frequently benefits the 

plant, as a thick, heavy crop is not so liable to 

be carried safely through winter. It makes earlier 

pastures than any other clover. It is very useful 

for sheep or cattle. As a pasture clover, it is a 
very desirable plant in the rotation, inasmuch as 

it is adaptable, easily grown, matures quickly in 

a cool season and possesses the characteristics of 

other clovers in contributing directly to the in- 
erease of nitrogen in the soil. 
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WHITE CLOVER 

White clover is not suitable for soiling forage or 

hay, but is very useful in the formation of pas- 

tures, especially on low-lying lands. On good land 

it lasts from four to five years. It is superior to 
red clover in thriving on lands of inferior quality, 
standing pasturing well, and possessing higher 
nutritive value. Sometimes the creeping stems 

and foliage become too luxuriant, when it may act 

injuriously in suppressing other rina: 

White clover is less sensitive to climate than 
red clover. It bears drought very well, although its 

roots confine themselves mainly to the superficial 

layer of the soil. In dry seasons the old branches 
do not lengthen, and growth is confined almost 

entirely to the principal stem. White clover suc- 

ceeds best in a moist soil, containing lime and an 

abundance of humus. It can also adapt itself to 

sandy soils, which are not too loose and dry, pro- 

viding the surface contains sufficient nutriment. 

The parent stem sends out creeping branches; 

‘these in turn branch and at intervals give off 

shoots. If conditions are favorable, the branches 

become long and extend in all directions; in this 

way a large surface is soon covered. 

If the plant has not been sown with a cereal 
crop, full development is made the first year, 

flowering early in spring, but rather later than red 
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clover. As pasture it is better than any other 

kind of clover, being readily eaten by all kinds 
of live-stock. Pasturing is begun in the spring, 
as soon as. animals can get a good bite, and it 

remains good until late autumn. 

Because of its higher content of water, white 

clover is more difficult to cure than red clover, but 

not so wasteful in curing, as the leaves do not fall 
away so readily. 

When seeded alone, ten pounds of seed per 

acre should be used. But a pure sowing of white 
clover is neither so good nor so healthful for stock 

as a mixture. It may be mixed with other clovers 

and with grasses, either for temporary or perma- 
nent meadows. It is much benefited by top-dress- 

ings of lime, marl, ashes or mixtures of bone and 
potash. 



CHAPTER XIV 

OTHER LEGUMINOUS FORAGE CROPS 

Muc# attention has been given to leguminous 
forage crops in recent years because of their soil- 
enriching propensities and their supply of pro- 

tein substances to animals. Many of these plants 

are now being experimented with in different 

parts of the country; some of the remaining kinds 
that have now thoroughly proved themselves may 
be discussed here. 

COWPEA 

The cowpea is an annual viny plant, more a 
bean than a pea. Its origin is authoritatively 
stated to be in the Orient, where it has been cul- 

tivated for thousands of years; it is thought to 
have been introduced into this country in the 

early part of the eighteenth century. Its best 
development occurs in warm climates; in this 

country it has found a congenial home in the 
southern states, where it reaches its maximum 

development. A number of varieties have been 
developed, however, that: are adapted to cooler 
conditions, so that now it is well distributed even 

in parts of the North, where its adaptation to 

(253) 
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various uses and the rapid and large development 

of plant make it one of the most useful of the 

annual summer legumes for forage purposes. 

Varieties of cowpea 

The natural tendency of the plant toward varia- 

tion has resulted in many varieties, although the 

permanent and distinct kinds are comparatively 
few. The same variety is likely to be given a 
new name in different parts of the country, as, 
for example, the one variety that goes under the 

name of Unknown, Wonderful and Quadroon. 
In addition to the confusion arising from this 
practice, the same name is frequently given to a 

number of varieties, as, for example, the name 
Crowder, which is applied to any variety in 
which the seeds are closely packed or crowded 
in the pod. The further fact that season and 

climate exert such an influence on the plant as to 
make a variety in one place very different from 
what it is in another place, renders it difficult to 

give positive advice as to the choice of kinds for 

specific purposes. The varieties range from a 

bush a foot or so high, without runners, to those 
having distinct vining or trailing habits, the vines 
sometimes reaching a length of ten to twenty 

feet. The pods range from four to eighteen 

inches in length, giving seed of every possible 



i MB 

Fig. 51. The cowpea, 
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shape and form. The period of mature growth 

also varies, the varieties ranging in time of 

maturity from two to six months, although the 

habit of plant bears some relation to the period, 

for the more nearly the plant approaches the bush 
form, the shorter the time required for maturity. 

In order to choose the proper variety, the object 

of its cultivation should be clearly established. 

When short, quick growth and maturity are re- 
quired, then the bush varieties should be chosen, 

particularly in the North; whereas, if the purpose 

is to produce much forage and the period of growth 

can be extended, the vining varieties are likely to 
be more useful. When grown primarily for green 

forage, the period in which they must grow should 
determine the variety. It is more difficult to choose 

varieties for the North than for the South, as the 
plant has not been so carefully studied in this sec- 

tion. In the more northern sections, the Early 

Black, Small Black, Black Eye, Mt. Olive, South- 
down, Red Ripper, Whippoorwill, Wonderful, Clay, 
New Era, and Iron have proved excellent for the 

various purposes for which cowpeas are grown. 

Early Black, Black Eye, New Era and Mt. Olive 
are superior when the seed crop is desired, as they 

mature quickly; the others are better adapted for 

forage and green manure. The cowpea varies so 
widely in its habits of growth that it is possible to 
select varieties suitable to all conditions. 
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Time and method of seeding 

The time for seeding the cowpea depends on 

the weather. The crop should not be sown until 

danger of frost is past, and the soil is thoroughly 

warm. In cold, backward springs many failures 

have been recorded because of too early seeding; 
the seed is then liable to rot, and if uniform and 
quick germination does take place, the crop is re- 

tarded and is likely to be unsatisfactory even if 

warm weather follows. This is particularly true 

when cowpeas are grown for green forage or hay. 

Neither should they be sown for forage later than 

two months before the average date of frost, as 

the first heavy frost will destroy the plants and no 

variety that is now known will reach a satisfactory 
stage of growth within this period except as green- 

manure. 
For forage and green manure, the crop may be 

sown broadcast at the rate of one to one and one- 

half bushels per acre, or it may be drilled in with 

an ordinary grain-drill. If the seeding is not 

made too early, broadcasting is very satisfactory. 

If early growth is retarded, weeds get a foothold, 

and the crop is likely to be choked out. When 

the crop is grown for seed, planting should prefer- 

ably be in drills, from two to three feet apart, or 

a little closer than corn, and the quantity of seed 

may be reduced to three pecks per acre. When 

Q 
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the seed is expensive, it pays even for forage to 

use the smaller quantity and cultivate, rather than 

to broadcast the larger quantity. 

Seed should be covered one to two inches deep, 
and on very light soils a little deeper. The season, 

to some extent, governs the depth; in a dry sea- 

son, the deeper the seed the better. The difficulty 

in too late summer broadcast seeding is that 

crab-grass or other growth is likely to choke out 

the plants. 

Value of the cowpea crop 

Perhaps there is no other annual leguminous for- 
age crop that is so generally useful as the cowpea. 

In the first place, it grows in hot weather, when it is 
desirable to have the ground covered; (2) its long 

tap-root penetrates the subsoil, loosening it and 

making it more porous; (3) the absorption and 

assimilation of the free nitrogen makes it of great 

service; (4) it provides good forage; (5) it may 

be used as a cover-crop; (6) the roots and stubble 

are left as additions to the soil, always causing 
considerable improvement. 

Manures and fertilizers 

While the cowpea is well adapted to light soils, 
nevertheless, if the best results are to be had, the 

soil must be well supplied with phosphoric acid 



Cowpeas planted in rows and cultivated. 

Fig. 52. 



Fig. 53, Crop of cowpeas for soiling. 
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and potash. On lands that are capable of produc- 

ing fair crops, the fertilizers may be limited to an 

application of these minerals, and a mixture of 

Acid phosphate ............ 300 pounds 

Muriate of potash... ........ 100 pounds 

applied at the rate of 200 pounds per acre is 

recommended. This should be broadcasted, and 

well cultivated into the soil previous to planting. 

Harvesting cowpeas 

For soiling purposes the crop may be harvested 

in its immature state, although a larger amount of 

dry matter will be secured if it is not cut until the 

pods are turning yellow. It is often necessary to 

have the crop ready in two to two and one-half 

months; when the early varieties are sown, and 

the season is favorable, profitable crops may be 
harvested as early as this after seeding. If the 

cowpea is not harvested promptly it does not suffer 

serious loss, as is the case with many other crops. 

The leaves remain green and the stems succulent 

until growth ceases. When the entire season can 

be used for the crop, the trailing varieties will give 

the larger yield, although they are more difficult 

to harvest, owing to the intertwining of the vines. 
If cut in a very immature stage, the forage shows 

a higher content of water, and the dry matter is 
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relatively richer in nitrogenous substance than 

when more nearly mature. 

Cowpea hay is more difficult to cure than clover, 

owing to the very succulent stems and large leaves. 
Therefore, it must be handled carefully, in order 

to prevent losses in the field, or molding in the 

mow. In the southern states, the practice of 
“ricking” is quite general. That is, the crop is 

mown, allowed to wilt in the swath, then raked 
into windrows and allowed to dry until it can be 
readily handled, then carted and placed in rather 
large stacks on ricks that are placed a foot or so 

from the ground, enabling the plants to cure 

thoroughly. There is no special need for this 

extra labor in the northern states, providing it 

is cut as early as September, as it will cure 

readily in the windrow if the weather is good. 

Yield and composition of cowpeas 

The yield of forage under the various condi- 
tions of soil, season and time of harvesting, will 
naturally vary widely, ranging from four to 

twelve tons per acre, with a probable average 

of eight tons on good soils. The yield of dry 
matter and actual nutrients increase as the plant 
approaches maturity. On the average, the green 

forage will contain about 16 per cent of dry 
matter. Following is an average analysis: 



THE COWPEA 263 

An average 

Forage hci acre yield Hay 
Per cent Lbs. Lbs. Per cent 

Water... ......2.-- 83.60 Bg si @ 10.70 

Dry matter... 2.2... 16.40 328 2,624 89.30 

Ether extract. ......, 0.40 8 64 2.20 

Crude fiber. ....... 4.80 96 768 20.10 

Crude protein. ...... 2.40 48 384 16.60 

EB Seca is xe Ue cap ce Gh Be 1.70 34 272 7,50 

Nitrogen-free extract... 7.10 142 1,136 42.90 

Cowpea pasture and hay 

When the crop is not needed for soiling, it 
may be used for pasture or hay. It makes excel- 

lent pasture, and, if the animals are not allowed 

to feed it too closely in the beginning, it will 
furnish good grazing for six to eight weeks, as 
the tendency of the plant is to throw out new 
runners when the main stems are removed. Pas- 

turing is wasteful, however, as the animals tramp 
much of the herbage into the earth, besides kill- 
ing some of the plants. It is better practice to 
make the crop into hay, as it makes a very pala- 
table and highly digestible product, and one 
which, because of its high content of protein, 
can be used to substitute for concentrated feeds. 

The cowpea is one of the most useful forms 

of winter forage, as it can be fed in considerable 

quantity, and because it possesses characteristics 

which make it a good substitute for purchased 

protein feeds. Experiments at the New Jersey, 
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Tennessee and Alabama Stations show that cow- 

pea hay can be very profitably substituted in 

part for concentrated feeds for dairy animals, 

although it was shown to be advisable to use a 

little feed in the ration. 

SOYBEANS 

The soybean is from Japan, where it is one of 

the staple crops. It is now generally grown in 

the southern coast and middle states. Soybeans 
are also grown successfully in Illinois, Michigan 

and Wisconsin, being better adapted to the climatic 
conditions of those states than cowpeas. The soy- 

bean has a strong central root, stiff stems, broad 

leaves, and somewhat resembles the ordinary bean, 

although it is larger and bushier in form. The 

plants may be dwarf and early maturing, or late 
and tall, but in no ease do they have the vining 
and trailing characteristics of cowpeas. They are 

strictly upright plants. There are a number of 

varieties. The Green seems to be the variety most 

gener lly used. 

Seeding, growth and use 

The plant resembles the cowpea in many of 
its characteristics; namely, that it should not 
be seeded until the soil is warm, and when grown 
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for forage it should preferably be planted in rows 
in order that it may be tilled, although it may be 
seeded broadcast. The quantity of seed per acre 

varies from one to one and one-quarter bushels 
broadcast, depending on how well the seeds are 

covered. When seeded in rows, the quantity may 
be reduced to one-half bushel or three pecks per 
acre. The land should be put in good condition, 
and fertilized as advised for cowpeas, that the 
germination may be prompt. 

For forage purposes it does not possess charac- 
teristics very different from those mentioned for 

cowpeas. Experience thus far shows that the soy- 

bean is slightly more difficult to handle, and that 

the yields are not so heavy, but the plant contains 

more nitrogen in the dry matter than the cowpea. 

It has been grown for forage when there has been 

a scarcity of cowpea seed, and many prefer it to 

the cowpea because it is easier to harvest. Its 

period of growth is about the same as for cowpeas, 

reaching its best condition in two and one-half to 

‘three months. The stems are stiff and hard, and 

the entire plant is not so palatable as the cow- 
pea, although, owing to the abundance of large 

leaves, the feeding value is quite as high as that 

of the cowpea; in fact, at the stage of growth 

best for forage, it is richer in dry matter and 
protein than the cowpea. Yields of forage on 

good soils average lower than the cowpea,—about 
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seven tons per acre. The average composition 

is as follows: One ton AN, average 
contains furnishes 

Per cent Lbs. Lbs. 

Water. . 2... eee es 75.10 a ys 

‘Dry matter ......- 24.90 498 3,486 

Ether extract ...... 1.00 20 140 

Crude fiber .....-..- 6.70 134 938 

Crude protein ...... 4.00 80 560 

AB w oe yee ew we 8 2.60 52 364 

Nitrogen-free extract .. 10.60. 212 1,484 

The soybean is not so well adapted to pasture 

as the cowpea, but it is quite as good for hay and 

less difficult to cure. The crop is well worthy of 

wider use. 

VELVET BEAN 

The velvet bean has attracted much attention 
lately in the southern states. In Florida it has 

been one of the most useful of the forage plants. 

It grows well on light, sandy land, and the yield 

is ordinarily larger than that of the cowpea. 

Under favorable conditions the vines reach a 

length of twenty to thirty feet. The season of 
growth is much longer, and for that reason the 

seed cannot be matured except in the most south- 

ern states. Experiments in the middle and east- 

ern states show that it is not well adapted to 

those sections, and does not make as satisfactory 
crop for any purpose as the cowpea. It is used as 
a green-manure and cover-crop in the South. 
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VETCHES 

There are two species of vetch that have re- 

cently come into considerable use. In the use of 
vetches for any of the purposes mentioned, care 

should be used to prevent the plant from ripening 

and re-seeding the land. In some states, notably 

Michigan, vetch has become a nuisance as a weed, 
and is said to have made profitable wheat-growing 

impossible in certain sections. Since it is not pos- 
sible to separate the vetch readily from wheat, the 

latter is ruined for milling purposes. When grown 

only for green forage purposes, the danger is not 

formidable. 

Spring vetch 

The spring vetch or tare (Vicia satwa) may 
be substituted for Canada field peas, in a mix- 

ture with oats; and in the northern states, 

where the pea-louse has been very destructive, 
it serves an excellent purpose. It is sown in 
spring or early summer, and does not survive the 

winter. The preparation of soil should be practi- 
cally the same as that recommended for oats and 
peas. Fertilizers should also be of the same char- 
acter. Experiments indicate that one bushel of 

seed, with one to one and one-half bushels of oats 

per acre makes a good mixture, although the smal- 

ler quantity of oats will be better on good land, as 
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too large seeding of oats prevents a large growth 

of the vetch. The plant is trailing in habit. If 
conditions are favorable, it will make a very much 
thicker growth than the Canada field pea, and pro- 

vide excellent forage, being very palatable and 

highly digestible when in the best stage for feed- 

ing. It requires a longer period for maturing, and 

this extends the time during which the forage 

may be used,—a very important advantage, par- 

ticularly in dry seasons. 

The composition of the oat-and-vetch forage 
does not differ greatly from that of the oats-and- 

peas. The crop may also be made into hay of an 

excellent quality, and it is readily cured. 

Hairy or winter vetch 

The sand, winter or hairy vetch (Vicia villosa) 

is another species that thrives on poor soils, and 

is useful as an early spring forage, withstanding 
the winter and growing in spring. Owing to its 

trailing habit, it should not be seeded alone 
(except as a green-manure or cover-crop), but 

with rye or wheat, preferably wheat for the cen- 
tral states, in August or September. It is desir- 

able to have the soil well prepared in order to 

encourage an early and rapid fall growth, as well 
as to ensure a large crop in spring. It should be 

seeded at the rate of about one-half to one bushel 
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per acre, with the wheat or rye, the former being 

sown at the rate of one bushel per acre and the 

latter at the rate of three-fourths of a bushel per 
acre. It will be one of the first crops ready for 

use in spring, as it matures with the cereal. 

The chief advantage of the use of hairy vetch 

with rye or wheat lies in the fact that a larger 
crop of forage may be secured than when the 
cereal is grown alone. The chief disadvantage of 

this crop is the expensiveness of the seed, but this 

difficulty will doubtless be overcome as soon as 

the value of the crop is known and larger areas 

are grown. Owing to its very early growth it may 

be pastured to advantage when not convenient, to 

use as a soiling crop, usually coming earlier than 
ordinary pastures are ready. Of course the quan- 

tity of forage will be less when used as pasture 

than when cut and carried to the barn. It is not 
so desirable for hay as the spring vetch, because 

good hay weather does not usually prevail. 

COMPOSITION OF HAIRY VETCH 

An average 

contains gereeld 
Per cent Lbs. Lbs. 

_ Water... 2. ae (eee ~=©6-88.10 eis ie ae 

Dry matter ....... 11.90 238 1,190 

Ether extract ...... 0.50 10 50 

Crude fiber... .... 2.60 52 260 
PHOUGIH: sc 6. cs eee ew ee 3.50 70 350 

Aghien ce fon. Teele ie ees ot a 0 1.50 30 150 

Nitrogen- free extract .. 3.80 76 380 
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BROAD OR HORSE BEAN 

This plant (Vicia Faba, or Faba vulgaris), 
probably native to northern Africa and south- 

west Asia, is often mentioned in American writ- 
ings, but it has never made much headway here. 
It is a stiff, erect-growing plant, wholly unlike 

the common bean in appearance. It grows two 

to four feet high. It produces large pods and 
big usually flat or flattish seeds. It is more like 

the pea than the bean in its relation to climate, 

as it withstands some frost. It has been cultivated 
from prehistoric times and its nativity is in 

doubt. It is much grown in Europe, primarily 
for forage purposes, although the seed may be 

used, both full grown and immature, for human 

food. It demands a cool climate and a long 

growing season and does not do well under the 
hot, dry summers of the United States. It is 
grown successfully in parts of Canada, where it 
has been used somewhat with corn and sunflower 

to make silage; this combination is known as the 
“Robertson mixture.” This mixture does not seem 

to have made much headway. Frequently the 
plants are grown to full maturity and a meal made 
from the bean. 

Planting may be made early in spring in 
clay loams. The seed is sown in rows, twenty to 
twenty-eight inches apart, so as to allow for 
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cultivation, which is especially important with 
this crop for conserving the moisture. Cultiva- 
tion is discontinued in the latter part of July. 
If the crop is in early enough, it will stand up 

well under the snow when used as a winter cover- 
crop, but will winter-kill. Seeding is done at 

the rate of six to eight pecks per acre. A good 

yield of beans is thirty bushels per acre. 

JAPAN CLOVER 

Japan clover (Lespedeza striata) is a native of 

Japan and China, introduced intq the southern 

part of the United States about 1840, since which 
time it has spread throughout the southern states, 

where it has proved of great value as pasture, 

although it is frequently used also for hay when 

grown on good land. Japan clover is also a valu- 

able cover-crop and green-manure crop, as it is 

well adapted to light aud poor lands and withstands 

drought well, growing and spreading when other 
plants die for lack of moisture. The plant thrives 

as far west as Kansas, and as far north as Mary- 

land, although it does best from Virginia south- 

ward, where it has spread naturally. Under 
ordinary conditions of growth, it does not reach 

a height of more than ten to twelve inches, and on 
very poor land it simply spreads over the ground. 

Until recently, it was allowed to seed naturally, or 

R 
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was seeded alone, especially on the poorer lands, 

the custom being simply to harrow the land and 

broadeast about twelve pounds of seed per acre, 

without covering. The seed should not be sown 

until all danger of freezing is past, as the young 

plants are tender and will be destroyed by a light 

frost. Where its advantages as a forage plant are 

appreciated, it is now often made a part of a mix- 

ture with grass, and four to five pounds of seed 

are used per acre. 
On good land and well cared for, Japan clover 

will reach a height of two feet or more, and can 

be readily used.for soiling or for hay. It is ready 

for use about the middle of June as far north as 

Virginia, and earlier in the more southern states, 

and makes good pasture as late as November. As 

with white clover, it should be kept pastured 

closely for best results, and when so managed is 

relished by all grazing stock. 

When grown for hay, the common practice is 

not to cut until some of the seeds on the lower 
part of the plant are ripe, which permits it to 

reseed. While more easily cured than the red 

clover, it should be handled in practically the same 
way in order to prevent losses of leaves, which are 

richer in protein than the stems. As a soil reno- 

vator alone, it is well worthy greater attention 
than is now given it, though valuable, also, as 
pasture, hay and seed crop. 



CHAPTER XV 

ROOT-CROPS 

ENGLISH agriculture is noted for its root-crops. 
These crops become a regular part of rotation 

systems. They thrive in the cool moist seasons 

of that country. In America they have not re- 

ceived the attention that they deserve, particu- 
larly in the northern states and Canada, although 

in the latter country they are better appreciated 

than in the United States. They afford good 

nutrient materials in most wholesome and diges- 

tible forms, and because of their succulence they 

become a good adjunct to dry and concentrated 
feeds. 

“The reason why the production of roots is of 
special interest in the north Atlantic states,” as 
expressed in a recent Cornell bulletin (Root-crops 
for Stock-feeding, Bulletin 243), is “that these 
states raise a comparatively large amount of 

roughage and a small amount of concentrates, 

while the north central states raise a large 

amount of cereals or concentrates in proportion to 

hay and forage, as shown in the following table of 
the ratio of concentrates to roughage in the north. 

(275) 
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Atlantic and north central states, according to the 

census of 1900: 

North North 
Atlantic Central 

All cereals except wheat, million tons .. 4.4 69.2 

All hay and forage, million tons. .... 15.6 49.0 

Per cent of cereals, except wheat ... . 22.0 58.5 
Tons cereals except wheat, per animal unit 55 1.55 

Tons hay and forage, per animal unit .. 1.95 1,10 

Total tons of food per animal unit (of 

about 1,000 lbs. live weight)... 2.50 2.65 

“The significance of this table is further em- 
phasized when the superior feeding value of 

concentrates is fully understood. For example, 

experiments made by Zuntz, of Germany, show 

that when clover hay was fed to horses, forty-one 

pounds were digested out of each hundred pounds 

of hay fed, while, when oats were fed, sixty-two 
pounds were digested, or 50 per cent more. It 

was found, however, that it required the energy of 

twenty-four pounds of the forty-one pounds of 

hay digested to chew and digest the hay, leaving 
the net nutritive value at seventeen pounds. On 

the other hand, it required only twelve pounds 
of the sixty-two pounds of oats to masticate 

and digest the oats, leaving fifty pounds of oats 

available for producing energy or work. In other 

words, the oats had three times the value of the 

clover hay for the production of work in horses. 
The energy used up in chewing and digesting 
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food is manifested in heat and helps to keep the 

animal warm, and is therefore not entirely lost 

when the ration is merely for maintenance. But 
since, in any liberal feeding for the production 
of work, the production of meat, or of milk, 

the amount of heat thus produced is sufficient 

to keep the animal warm, the figures given above 

may be taken as representing their true food 

value. 

“One of the objections to roots as a food prod- 

uct lies in the fact of their high water content. 

This limits the amount which may be fed and be- 

comes of special importance where they are fed in 

connection with silage. On account of this high 

water content it will not be practicable to feed a 

sufficient amount entirely to take the place of the 

cereals, even should this be desirable for other 

reasons. The trend of experimental evidence is 

that the feeding value of the different types and 

varieties of root-crops depends more largely on the 

percentage of dry matter than on any other factor; 

for example, the percentage of dry matter appar- 

ently modifies their feeding value more largely than 

the percentage of sugar. 

“The problem in New York state is whether we 
ean afford to raise roots, and, if so, what kind. 

The following table shows the minimum average 
and maximum number of pounds of dry matter 

per acre which was obtained at the Cornell Experi- 
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ment Station in 1904, 1905 and 1906 from sowings 

made during May: 
Minimum Average Maximum 

Mangels ...... 2,168 5,155 8,453 

Half-sugar mangels . 5,480 5,880 6,440 

Sugar-beets .... 6,014 7,090 8,090 

Rutabagas ..... 3,537 4,331 5,079 

Hybrid turnips . . . 2,584 3,694 5,111 

Common turnips .. 1,710 2,680 8,500 

Kohlrabi ...... 8,570 4,070 4,540 

Cabbages. ..... 4,076 4,662 5,588 

Carrots... 1... 1,878 3,134 4,379 

Parsnips ...... 2,080 3,130 3,680 

“The estimated yield of grain from flint corn, 

the same seasons, at this station, was approxi- 

mately 2,000 pounds; while the yield of dry mat- 

ter in silage from dent corn was about 4,000 

pounds. It is probable that the season of 1904 was 

relatively favorable to the production of roots as 

compared to Indian corn, but this was not true of 

1905 and 1906. During the latter years the aver- 

age yields from roots were better than in 1904, 

although the Jand used was conceded by all inter- 

ested to be less favorable than that used in 1904. 

“The present high price of cereals is a factor in 

favor of the production of root-crops. If corn 
meal continues to be worth twenty dollars a ton, 

or more, in New York state, economy in the pro- 

duction of roots would be indicated, while, if the 

price should fall to ten dollars a ton, corn meal 

would probably be the cheaper source of concen- 
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trates. The serious handicap to the raising of root- 
crops is the fact that, with present cultural meth- 

ods, a large amount of hand-labor is required. 
The point of view that it is desired here to empha- 

size is that, while roots may not be economically 

raised as a substitute for silage or other coarse 

fodders, it may be economical to raise them in 

New York state as a partial substitute for concen- 

trates, particularly the cereal grains.” 

MANGELS 

Perhaps there is no other one crop that has 

had so wide use as succulent winter forage as 

mangels, although they have had less popularity 

since the general introduction of the silo. It is 

a crop that can be grown to advantage, however, 

and it possesses many characteristics that make 

it an extremely valuable product, even when 

silage is also used. 

Varieties of mangels 

There are many varieties differing but slightly, 

as, for example, the Golden Tankard, Mammoth 

Long Red, Red Globe and Yellow Globe, any 
of which will answer for forage purposes. 

Cornell experiments! give the following indica- 

1Culture and Varieties of Roots for Stock-feeding, Bulletin 244. 
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tions of varieties: ‘Among the mangels, all of the 

long varieties seem to be able to produce good 

yields but have various defects. The Globe and 

Tankard varieties usually contain a higher per- 

centage of water and are low in dry matter 

content. Two half-sugar mangels, Vilmorin Half- 

sugar Rosy and Carter Half-sugar, are recom- 

mended as suitable stock to use for breeding 

American strains. Sugar-beets, although rich in 

dry matter, are generally so much more expensive 

to harvest that the writers are not prepared to 

advocate their extensive use for stock-feeding.” 

Land, manures and fertilizers 

In the culture of this crop, particular pains 

should be taken to provide a deep surface soil, 

as the deeper the soil the greater will be the 
proportion of root grown under the ground. Be- 

sides, the crop requires a large area of soil, in 

order to supply the rather exorbitant demands 

for plant-food. When the best yields are ob- 

tained, it is frequently recommended to subsoil 

at least eighteen inches, in order that the fine 

rootlets may penetrate to lower depths. In order 

to ensure a large yield, the crop should be well 

supplied with all the constituents of plant-food 

in available forms. When the land is heavy, it 

should preferably be plowed deep in the fall, and 
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covered with manure at the rate of eight to ten 

tons per acre. This should be worked into the 

soil early in the spring, and the whole surface 
thoroughly cultivated, and fertilizers applied con- 
taining a high content of nitrogen. A good 

formula should earry nitrogen, 4 per cent; phos- 

phorie acid (available), 10 per cent; potash, 6 per 
cent. If manure is used as recommended, a dress- 

ing of 400 pounds per acre of this fertilizer at time 
of seeding may be made with advantage, even on 

good soils. 

Seeding and handling 

The quantity of seed is five to eight pounds per 
acre. The seed does not germinate quickly, and 

early growth is slow and, as a consequence, early 

cultivation is not possible, because the rows cannot 

be readily followed; therefore weeds take posses- 

sion and make hand-labor necessary. It has been 

suggested that a little buckwheat be added to 

the seed; this plant germinates quickly, and the 

broad leaves clearly mark the row, making earlier 

cultivation possible. 

Mangels should be sown in rows two to two 

and one-half feet apart in May or early June, and, 

after well started, the plants should be thinned to 

eight to ten inches apart in the row. The cultiva- 

tion should be frequent, and, early in the season, 
relatively deep, in order that the soil may be in 
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the very best condition for absorbing and retaining 

moisture, as well as to remove all weeds. 

The beets should be harvested as soon as frost 

occurs. In order to preserve them for winter, 

they may be stored in the field by placing in cov- 

ered heaps from five to seven feet high, although 

the better plan is to remove after thoroughly dry 

to a root-cellar in which they are not liable to 

freeze and the temperature is not too high. 

Composition and use of mangels 

As with all root-crops, the content of dry matter 

is relatively low, usually not more than 8 to 10 per 

eent. The nutrients are highly digestible, how- 

ever, and when associated with so large an amount 

of water they possess a very high value, particu- 

larly in furnishing food in a wholesome form. 

They are extremely palatable, and when otherwise 

only dry feeds would be used, they answer a good 

purpose in keeping animals in condition, as well 

as stimulating the milk flow and the laying on of 

fat. They are very useful for cows, hogs, chickens 

and practically for all other kinds of farm stock. 
Because of their adaptability, the use of mangels 

is increasing in many parts of the country, espe- 

cially on small farms where but few animals are 

kept and where the labor is performed by members 
of the family. 
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AVERAGE COMPOSITION OF MANGELS 
Oxe-ton An average 

contains 4ezeytel 
Per cent Lbs. Lbs. 

Water... ....... 90.90 kee ad 

Dry matter ..... ae 9.10 182 3,640 

Ether extract ...... 0.20 4 80 

Crude fiber... 2... a -90 18 360 

Protein ........ i 1.40 28 560 

USD eens: Heine es ae teas ces Xe. el 2 1.10 22 440 

Nitrogen-free extract .. 5.50 110 2,200 

A recent Cornell bulletin (No. 243) quotes the 
following experiments on the value of mangels for 

milk: “Rather extensive Danish experiments indi- 

eate that a pound of dry matter in roots is about 

equal to one pound of the cereal grains, or to 

three-fourths of a pound of cotton-seed meal, when 

fed to milch cows. In these trials no silage was 

fed, the basal ration in each case consisting of six 

and one-half pounds of hay and ten pounds of 

straw per cow. The experiment was so conducted 

as to eliminate, apparently, the factor of succu- 

lence, as shown by the following table of average 

of six experiments including about 150 cows dur- 

ing several months. Basal ration six and one-half 

pounds hay, ten pounds straw: 

Cotton- Dry matter sae Daily 

as cs Se 
Lbs. Lbs. Lbs. Lbs, 

Lot A. . 7 1.5 4.5 1:8-9 22,4 

LotB... 4 4.5 4.5 1:5-5.5 23.7 

LotC ... 4 1.5 7.5 1:8-9 22.5 

Lot D 1 4.5 7.5 1:5-5.5 24.2 
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“Tt will be noted that all the cows were fed 

roots, but two lots were fed roots containing seven 

and one-half pounds of dry matter, equal to about 

sixty-five pounds of fresh roots, instead of four 

and one-half pounds of dry matter, equal to about 

forty pounds of fresh roots. The additional three 

pounds of dry matter in the first-mentioned cases 

gave as good results as an equal amount of cereal 

grains, the cereals consisting either of Indian corn 

or of a mixture of barley, oats and rye. Roots, like 

the cereals, are highly digestible, perhaps even 

more digestible than the cereal grains, and herein 

probably lies their high value. From the stand- 

point of the results which they produce, the roots 

may be looked on as watered concentrates. They 
have, apparently, a high net available energy.” 

Yield of mangels per acre 

When conditions are favorable, the tonnage 

yield is very much greater than can be secured 

from corn or other forage crops, frequently reach- 

ing as high as twenty-five to thirty tons per aere, 

although the total dry matter is much less than for 

a smaller tonnage of corn, cowpeas, or other suc- 

culent forage, and the labor involved is relatively 

greater per unit of dry matter. The greater ex- 

pense of the mangel crop is due in large part to 
the extra cost of cultivation. 
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Mangels versus corn 

The relative production of dry matter in a crop 

of fodder corn and in mangels is well shown by an 

experiment made by the New Jersey Station in 

1894. The soil was good, and the plots on which 
the crops were grown similar in character. The 

tonnage yield and yield of nutrients per acre were 

as follows: 

Containing pounds of Mangels cee Petes Hoe tetas 

Weight of green crop. . 56,600 20,000 36,600 Seah 

Dry matter . .... 4,684 6,130 os. 1,446 

Crude fat ....... 33.9 152.2 eae 118.3 

Crude fiber ...... 379.2 1,484.7 ae 1,105.5 

Crude protein ..... 684.9 468.9 216.0 eee 

Crudeash ....... 503.7 243.8 259.9 fw 
Carbohydrates ..... 3,112.6 3,780.2 a8 667.6 

The first point of importance shown by this 

comparison is that the total dry matter contained 

in the crop of mangels was nearly 25 per cent less 

than in the fodder corn; and for every pound of 

dry matter contained in the crop it was necessary 

to handle twelve pounds of water, while in the 

corn fodder the proportion of dry matter to water 

was as 1 to 3.2. It is shown, also, that in feed 

constituents the corn fodder furnished nearly five 

times as much crude fat, and four times as much 

crude fiber as the mangels and 20 per cent more 

carbohydrates. The feed constituent furnished 

in greatest amount by the mangels is crude pro- 
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tein, of which more than 50 per cent was shown 

by analysis to exist in the form of amides, com- 

pounds less valuable than true albuminoids. 

It must be remembered, however, that man- 
gels possess a value in addition to the actual 

food constituents contained in them, due to suc- 

culence and physical character, which it is im- 

possible to measure in definite terms, particularly 

for winter feeding in connection with dry fod- 

ders. Under certain circumstances their produc- 

tion is desirable, even though the cost of dry 
matter exceeds that in corn or clover, mainly be- 

cause of their dietetic effect and of the greater 
digestibility of the dry matter. 

SUGAR - BEET 

Sugar-beets are often recommended in place 

of mangels, largely because they contain a 

much higher percentage of dry matter, consist- 

ing largely of sugar. Varieties highly recom- 
mended by seedsmen are Queen of Denmark, 

White Rose Top and White Green Top, although 
those ordinarily grown for sugar are quite as 

useful. The preparation of land and fertilization 
should be practically the same as for the man- 

gels. The seeding should be somewhat different, 

as at least twenty pounds of seed is required per 
acre. Cultivation and harvesting and _ storing 
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may be practically the same as recommended for 

manegels. 

Yields range from ten to twenty-five tons per 
acre. They contain on the average 18 per cent of 

dry matter, thus getting in one ton nearly twice as 

much nutriment as is contained in two tons of 

mangels. They may be fed with dry foods at the 

rate of fifty to sixty pounds per cow. They are 
a good source of carbohydrates, aside from the 

dietetic value that they possess in quite as great 

degree as mangels. When only a few animals 

are kept, or when conditions of growth are most 

favorable and labor abundant, the growing of 

either sugar-beets or mangels is recommended as 

a source of succulent winter forage. 

COMPOSITION OF SUGAR-BEETS 
One ton An average 

contains pereyvieid 
Per cent Lbs. Lbs. 

Water! eis) 64 he er Se 82.00 ee fee istenra 

Dry matter ......4.. 18.00 360 4,320 

Ether extract ....... 0.10 2 24 

Crude fiber ........ 1.10 22 264 

PROtOI S) ele ere Some RE a 1.60 32 384 

INSTT tee Suess ek Bia AS! Bi Se 1.20 24 288 

Nitrogen-free extract 14.00 280 3,360 

CARROT 

The carrot is frequently grown for succulent 

winter food, particularly for horses, for which 
purpose it is excellent. As for other root-crops, 
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the soil should be deep and well fertilized, as it 
is impossible to grow a good crop on poor soil. 

The main varieties for stock-feeding are Long 

Orange, Long White and Short White. These 

may be planted from the middle of May to the 
middle of June, at the rate of about one and 
one-half pounds of seed per acre, in rows eighteen 
inches to two feet apart. The early culture re- 

quires considerable care, as the growth is slow, 

which usually makes it necessary to hoe between 

the rows. They should be thinned to about six 

to eight inches in the row. 
Carrots are useful chiefly as an appetizer, and 

are not fed in large quantities. They should be 

harvested before freezing weather, and stored in 
a dry, cool place. 

TURNIP AND RUTABAGA 

Turnips may be used as a ecatch-crop late in 

the season, and they are useful both for late fall 
and for winter feeding. They are particularly 
useful for sheep, and also, if carefully used, for 

dairy cows. They are very watery, and do not 
contribute a large amount of actual nutriment. 
They stimulate milk flow, and their action in 
this respect is responsible in large degree for the 
belief that they possess superior nutrient qualities. 

The varieties mainly grown for feeding are the 
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Purple-top and Yellow Globe. The Cow Horn is 
highly recommended as a catch-crop, because it 

roots more deeply, thus bringing to the surface 

plant-food from lower layers. 
As a catch-crop, turnips may be sown after 

potatoes, tomatoes or other early crop, or seeded 

in corn at the last cultivation, serving both to con- 
serve plant-food and provide a succulent feed. 

The yield varies widely. When grown primarily 

for forage and the soil liberally fertilized, as high 

as thirty tons per acre are recorded. The turnip 
does not seem to be able to obtain the necessary 
phosphates so readily as some other crops; there- 
fore it is especially benefited by applications of 
superphosphates. Lands in good condition in 

other respects may grow a maximum crop of 

turnips with additions of phosphate alone, applied 

at the rate of 250 pounds per acre of acid phos- 
phate. Under average conditions, however, an 

application of nitrogen and potash should accom- 
pany the phosphate. 

Turnips may be sown either broadcast or in 

drills; when seeded as catch-crops the broadcast 

method is practiced and seed used at the rate of 

two to three pounds per acre. Where grown for 

forage, they should be in drills, seeded at the rate 
of one pound per acre, and thinned to six inches 

in the row, and cultivated as other crops. 

The feeding of turnips to dairy cows, should be 

S 
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made after the milking, as they are likely to add 

distasteful flavors if fed at other times. 

COMPOSITION OF TURNIPS 
One ton An average 

contains sere wield 

Per cent Lbs. Lbs. 

Water «166 eee ee 90.50 ay Bk ae 

Dry matter ........ 9.50 190 2,850 

Ether extract ....... 0.20 4 60 

Crude fiber ........ 1.20 24 360 

Protein... .....2.. 1.10 22 330 

ASR sige oe Gace el wai 0.80 16 240 

Nitrogen-free extract ... 6.20 124 1,860 

POTATO 

It is not frequent that it pays to grow potatoes 

for stock-feeding; still it often happens that a large 

proportion of the crop is not marketable because 

of the small size of the tubers, when they can then 

be utilized for cattle or pig feeding. 

Potatoes contain about 28 per cent of dry mat- 
ter, are very succulent and palatable, and exercise 

a very marked effect on milk production. They 

may be fed raw or steamed; if raw, they should 

be cut, to avoid danger from choking. They 
should be fed, at first, in small quantities, although 

the amount may be gradually increased to forty to 
sixty pounds per day. They should be washed 

and thoroughly cleansed before feeding. Potatoes 
should always be mixed with dry feed, the amount 
added being in proportion to the needs of the 
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animal, and the potatoes not in such excess as to 

cause the animals to scour, which frequently 

occurs if too large quantities are used. 

SWEET POTATO 

Sweet potatoes are also an excellent food for 
cattle and hogs. In wet seasons, and on heavy 

soils, the crop is liable to be “rooty,” that is, the 

potatoes are not merchantable, although of good 
size. These imperfect roots may be fed in the 

same way as the white potato, although they usu- 
ally contain a little more dry matter and need not 
be fed in such large quantities. In the absence of 

other succulent feed they contribute very materi- 
ally to the improvement of the ration. 



CHAPTER XVI 

THE CABBAGE TRIBE 

SEVERAL members of the mustard family (Cru- 
cifere) of the cabbage kind are useful forage 

plants, and their cultivation seems to be increas- 

ing. In general feeding practice they may be 
compared with root-crops. In fact, kohlrabi is 

often classed with root- crops, and well it may be, 

since it is very closely allied to the turnips and 

rutabagas, differing chiefly in having the thickened 

part above ground rather than below ground. The 

leading cabbage-like forage plants are rape, cab- 

bage and kohlrabi. The kales are not much grown 

for forage in North America. Their culture does 

not differ greatly from that of rape. Thousand- 

headed kale is the kind mostly reeommended, but 

it does not appear to have any advantage over 

rape for forage. 

RAPE 

As a forage plant rape is a recent introduction 
into the United States. Several varieties have 
long been grown in Europe and other countries 

for forage purposes. Of the various kinds, but 

two are generally grown,—Dwarf (Dwarf Essex) 

(292) 
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and Giant. The former is more generally useful, 

especially on the light, chalky lands of England, 

and it is the only one that has given satisfaction 

in this country. The other is grown on strong 

lands, and occupies a full place in the rotation. 

Rape has taken the place of turnips to some 
extent, and is very similar in its management. 

All varieties are annual, but in England they 
sometimes do not mature seeds the first season. 

The advantages of rape are: (1) it is well adapted 

to most soils; (2) it can be seeded either in spring 

or summer, serving an excellent purpose as a 

eatch-crop and for green-forage; (3) the expense 

of seed and seeding is low; (4) it is especially 

useful for sheep and swine, although with care it 

may be profitably fed to dairy cattle. 

Preparation of land, and seeding 

The seed of rape is small, and the preparation 

of land is therefore very important. The land 

should be deeply plowed, covering all vegetable 

matter, thoroughly pulverized, and the surface soil 
made extremely fine previous to seeding. 

Although rape does well on soils of medium 

fertility, the best results are secured when they 
are naturally rich, or have been well fertilized. 
When grown for forage, an application of barn- 
yard manure at the rate of eight tons per acre, 



294. FORAGE CROPS 

well worked into the surface soil, is desirable, as 

the plant is a voracious feeder. For its best 

growth it must have abundance of available nitro- 

gen. Hence, if manures are not readily obtainable, 

an application of fertilizers rich in nitrogen should 

be applied. Experience has shown that a fertilizer 
containing 

Nitrogen. j..é6 6s ee we ww ee 5 per cent 

Phosphorie acid (available) ....... 8 per cent 

Potash se #4 2) Se ae we He Se ws 9 per cent 

applied at the rate of 600 pounds per acre, will 

supply the food in good proportions. Should the 

season be unfavorable for rapid growth, an addi- 

tional application of 100 pounds per acre of nitrate 

of soda when plants have well started will stimu- 

late growth and help to ensure a large crop. This 

top-dressing of nitrate should be made when the 

plants are dry. 
The rape may be seeded either in drills or 

broadeast any time from early in May for pastur- 

ing in July or August, or as late as July or 

August for late summer and fall pasture and also 
for cover-crops. When used for a cover-crop, the 

broadcast method is probably the better. When a 

large yield of succulent forage is desired, it is 

better to plant in drills two to two and one-half 

feet apart, as this permits early and thorough cul- 

tivation. The quantity of seed to be used is to be 

determined by the condition of soil and weather. 
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The quantity should be increased in dry weather 

and on poor lands. When sown broadeast, three 

to five pounds per acre will be sufficient, and when 
sown in drills from one to two pounds is recom- 

mended. For soiling purposes, it should prefera- 

bly be seeded in drills and about the time that 

corn is seeded, or when time of severe freezing is 

past. Machinery adapted for planting small seeds 

ean be successfully used for this purpose. 

Tillage should begin as soon as the plants are 

well started, and repeated as frequently as possible 

until the plants have arrived at such stage of 

growth as will not permit of further cultivation 
without injury. Ordinary cultivators will answer 
for the work, but one that will cut close to the line 

of the row, without covering the plants, is the 

best, especially in the earlier stages of growth. 

As with corn, the first cultivation should be deep 

and gradually become shallow as the roots take 

possession of the soil. 

Feeding value of rape crop 

The value of rape as forage is chiefly as a 

soiling crop or for pasture; that is, it cannot be 
harvested and preserved with advantage. When 
used as a soiling crop, it may be cut with a mower 
and placed in heaps, which will remain good for 

two or three days. The following description of 
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rape as a pasture for sheep is in Farmers’ Bulletin 

No. 11, of the United States Department of 
Agriculture: 

“Rape is unrivaled as a pasture for sheep in 

autumn in those parts of this continent where it 

can be successfully grown. As a fattening food in 

the field it is without a rival in point of cheapness 

or effectiveness. The sheep that pasture upon it 

do the harvesting in a most effective manner, and 

with but little cost to the owner; and the manure 

made from it is distributed over the field which 
produced the crop, and in a form which is readily 

available for the plants of the succeeding crops. 

While rape thus grown and fed does not add fer- 
tility to the soil, unless in the plant-food it brings 

up from the subsoil, it does not detract from the 

fertility when the sheep which eat it off are in- 

closed upon it. When rape can be successfully 

grown as a pasture, the necessity for sending 

sheep and lambs to the market in a lean condition 

will be removed, and the numbers that may yet be 

fattened upon it in this country will only be limited 

probably by the inclination of the farmers and the 

demands of the market. Four to five millions of 

acres of arable land would suffice to grow rape 

enough to fatten all the sheep at present in the 
United States. 

“The manner of feeding off the rape when pas- 

tured by sheep and lambs is in outline as follows: 
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"They should be tagged before being turned in 

upon the rape, or soon after, as they are liable to 

become purged to some extent at the first. They 
should not be turned in upon the rape when hungry 

at any time, as they: may so gorge themselves that 

bloating, followed by death, may ensue. When 

they have access to an old grass pasture at the 

same time, the grass eaten by them is usually very 

effective in preventing scours and other disorders 

arising from impaired digestion. When the ani- 

mals are once turned in upon the rape it is not 

necessary to remove them, unless in time of severe 

and prolonged storms of rain or sleet. At such 

times they may be given the protection of sheds 

when these are available, otherwise the shelter of 

a grove may prove of some service. After they 

have fed upon rape from two to two and a half 

months they will be ready for market. When it is 

desired to carry on the lambs into the winter 

months after the season for pasturing is over, they 

will go on improving in fine form where the man- 

agement is judicious. In other words, pasturing 

on rape is an excellent preparation for winter 

feeding. 

“The sheep or lambs should be visited two or 

three times a day by the shepherd. This may be 

done on foot when the flocks are small, but when 

feeding over large areas the aid of a saddle horse 

should be called in. When sheep get fat and 
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heavy they are somewhat liable to roll over on the 

back and so perish. They do not require any 

water when feeding upon rape, but should have 

access to salt at will. 
“There is no limit to the numbers that may be 

put upon one field except its capacity to sustain 

them. The labor of hurdling does not seem neces- 

sary, as the sheep waste very little of the rape. 

When it has grown strong and rank, they feed 

around the borders. Like an invading army of 

crawling insects, they make clean work as_ they 

go, but when the crop is light and thin tney feed 

in any portion of it.” 

Rape is also good forage for cattle, although, 

when fed to dairy cows, it is liable to contribute 

undesirable flavors to milk and its products, even 

though fed after milking, as recommended for 

turnips or other members of this family of plants. 
In experiments at the Wisconsin Agricultural 

Experiment Station (Bulletin No. 115) to deter- 

mine the quality of cheese as affected by the feed- 

ing of rape and other forage plants, it was found 

that whenever the rape was fed before milking, 

there was, in most cases, a very pronounced rape 

flavor; when fed just after milking, there was also 

a very noticeable flavor. In no case was the 

amount fed larger than ten pounds per day, al- 

though it was all consumed between the morning 

and night milking. In fairness to the rape, it is 
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stated that other green crops, as cabbage, corn and 

clover, also unfavorably influenced the flavor of 

cheese. 

To avoid danger of over-eating when pastured, 

cattle should be allowed to feed in the rape for a 

short time at first, gradually extending the period 

until they may be left with reasonable safety. 

When fed as asoiling crop, this danger is avoided, 

as the quantity given is entirely under the control 

of the feeder. In feeding sheep or lambs on rape, 

they should preferably receive in addition a small 

ration of oats in the morning, although in many 

cases they may be fed exclusively on this plant. 

As a cover-crop 

Rape also possesses great advantages as a 

cover-crop, as it may be sown thickly as late as 

August for late fall pasture, and that which has 

not been used as forage will serve as cover in 

winter, preventing blowing and washing of the 

soil, and maintaining much better condition of soil 

in spring than if the land is left bare. It is de- 

stroyed by the cold in the northern and central 
states, and for this reason is not so advantageous 
as winter leguminous crops for this purpose. 

Nevertheless, because it can be seeded later and 

makes a large fall growth, it possesses very 

superior advantages as a cover-crop. 
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Yield and composition of rape 

Owing to the fact that rape is usually fed from 
the field, data in reference to yields are somewhat 

limited. At the Wisconsin and New Jersey Sta- 

tions, the yields have ranged, in round numbers, 

from twenty-three to twenty-seven tons per acre. 

When mature, rape contains more dry matter than 

most root-crops, as, for example, mangels and 

turnips and the total yield of nutrients is much 

greater. The average composition and yield of 

nutrients per acre are as follows: 
Oneton Average acre- 
contains yield furnishes 

Per cent Lbs. Lbs. 

Wiebe er el Gi douse ee ee 86.2 Boag er 

Dry matter... ..... 13.8 276 6,900 

Ether extract. ...... 0.5 10 250 

Crude fiber... ..... 1.9 38 950 

Protein... 0. 2 se 6 8 @ 2.4 48 1,200 

ARID. a. calor. oe Ae he a aS 1.8 36 900 

Nitrogen-free extract ... 7.2 144 3,600 

At the New Jersey Experiment Station, rape 

when at the best stage for soiling showed the 
following composition: 

CoMPOSITION OF DWaRF Essex RAPE One ton 
contains 

Per cent Lbs. 

Wate! go Se we es a eee te Ge 84.50 ies 

Dry matter ..... ea Bcc at) Sa 15.50 310 

Ether extract ...... Steady ar hse 0.50 10 

Crude fiber ....... eps falrsay Uae “ae 2.60 52 

Protein: 3. <4, @ % ae a ww ws Re ees 2.30 46 

Ash cies So eS we See A ewe SS 2.00 40 

Nitrogen-free extract ........ 8.20 164 
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CABBAGE 

Cabbage has not been largely used in this coun- 
try for feeding live-stock, although knowledge as 

to its value for this purpose is undoubtedly ex- 

tending. That cabbage possesses a very distinct 

value as a succulent forage crop is well understood 

by those who grow the crop for the markets and 

use the refuse for feeding. The extra cost of grow- 

ing cabbage beyond that of growing turnips, rape 
or other similar plants has probably been the cause 

of a lack of attention to it. The disadvantages of 

cabbage as compared with the other better-known 

crops mentioned, are (1) the expense of planting; 

(2) the large plant-food requirements; (3) the 

difficulty of storing for winter use; (4) the low 

percentage of dry matter contained in the crop. 

Farmers with small areas for growing forage will 

find cabbage a useful green crop, as it is excellent 
feed for all farm animals, and it is a fairly well 

balanced ration for milch cows. 

The crop is adapted to a wide range of condi- 

tions, although its best growth may be obtained in 

cool, moist climates, as are found in the more 
northern states and in Canada, or in certain re- 
gions along the shore, as on Long Island, where 

the atmospheric conditions seem to be- peculiarly 

favorable. The crop may be planted in a rotation, 
taking the place of oats in a rotation of corn, oats, 
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wheat and grass, as it is a good preparatory crop 

for wheat. 

Preparation of land for cabbage, and seeding 

As with rape, the land should be deeply plowed 
and thoroughly cultivated, the surface well com- 

pacted and made fine, in order that the plants may 

not suffer for lack of food as soon as set. If seed 
is used in the field, the germination should be 

prompt and the early growth rapid. Farmyard 

manures are excellent, and, as the cabbage is a 
gross feeder, applications of ten tons or more per 

acre should be made even on good soils, and this 

dressing supplemented with nitrate of soda. The 

fertilizers recommended for rape, both in kind and 
quantity, will answer for cabbage. Attempts should 

not be made to grow cabbage unless there is an 

abundance of available food. 

As a rule, cabbage is not grown from seed 

planted directly in the field, and it is doubtful 

whether its successful and profitable use as a 

forage crop will warrant the extra labor required 

in transplanting. Of course, more seed should 

be used when the seed is planted directly in the 

rows, thus permitting the removal of extra plants 

when they have reached such size as to determine 

their vitality. The seed, in this case, may be 

sown with the ordinary grain drill. The rows 

should be about two and one-half to three feet 
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apart, and the plants thinned to about two feet 

apart in the row. The wider rows are preferable, 
because of the greater ease of using machinery. 

The depth at which the seed should be planted is 
preferably from one to two inches, according to 

the nature of the soil. Light lands should be rolled 

Number of thousands...... Q 50 100 150 

Surehead 92 per cent ...... 

Autumn King 71 per cent.. 

Volg. 72 per cent. ..cacsnse 
eo 

Volga 73 per cent.......se0 

Ballhead 87 per cent ...... 

Carter Model kohlrabi 96 per 
CODE sions ereavaisiivenae sca siereiers 

Purple Vienna kohlrabi 48 
per Cent ...--.e cece eeeece 

White Vienna kohlrabi 91 
PET CONE ssrswawens wage ee . 

I | | 

Fig. 56. Germination of commercial cabbage and kohlrabi seed and 

number of seeds in a pound (Cornell Experiment Station). The black 

bars show the number of thousand seeds in a pound; the light bars 

show the number of thousand that germinated. 
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immediately afterward, in order to draw the mois- 

ture to the surface and cause quick germination. 

From one to two pounds of seed per acre will be 

sufficient. 
The time of seeding will depend on the place it 

is given in the rotation. The young plants are 

tender, and should not in any case be planted in 

spring until all danger of freezing is past, although 

light frosts will do no injury. It is better to sow 

either early or late, since, if the cabbage is not 

seeded until late in the spring, the heads will not 

form so well, but, if sown very late, the plants 
will be hindered from making heads before cold 
weather sets in. 

In recent experiments at the Cornell University 
Experiment Station (Bulletin No. 242), the fol- 

lowing statements in reference to soil and seeding 

are made: 

“The soil considered best adapted is one rich 

in organie matter. Good crops can be raised on 

almost all types of soil, provided they contain the 

above requisite, are in good physical condition and 

contain an adequate although not excessive supply 

of water. Cabbages differ from almost any otber 

farm crop in that their successful production is 
little influenced by the type of soil on which they 
are grown, or, in other words, they show a wide 
range of adaptability, so far as this factor is con- 
cerned. Undoubtedly, this power of adaptability 
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to varying soils was an important factor in leading 

the primitive people of northern and_ central 

Europe to cultivate the cabbage, and, having been 

grown by the common people of these regions 

under all sorts of conditions of soil and climate, 

with more or less success, from prehistoric times 

until the present, this power of adaptability has 

been preserved. 

“The soil should be loose, friable and well pre- 

pared, deep fall-plowing being advised. An ap- 

Fig. 57. Solid (at the left) and loose heads of cabbage. 

plication of ten to twenty tons of manure per acre 

may be made before plowing. In spring, after 

harrowing, an application of well-slaked lime, at 

the rate of 1,000 pounds of quick-lime per acre, 

may be made, and harrowed in. The harrowing 
should be done before rain falls, otherwise the 

lime cannot be so readily incorporated with the soil. 

The advantages of lime for cabbage are recognized 

by many growers, and one of its benefits is its action 

TE 
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in destroying the fungus that causes clubroot. 

After the lime is harrowed in or before liming, it 

may be advisable to apply part of the fertilizers. 

Amounts frequently used are 400 to 800 pounds 

of acid phosphate, 15 to 16 per cent available, or 

its equivalent, i. e., 60 to 120 pounds of phos- 
phorie acid; 100 to 150 pounds of muriate of 

potash, and fifty pounds of nitrate of soda per 

acre. Manure, lime and fertilizers should be uni- 

formly applied. This important matter should not 

be neglected. If the seed is sown where the plants 
are to grow, the last harrowing should be done 

with the Meeker harrow or some tool which will 

fit the surface equally well.” 

The bulletin also gives the yields of varieties 
for 1904, 1905 and 1906, and states that the fol- 

lowing are essentials of a high yield: 

“First, rotation. It matters little what crops 
be grown, provided they are in accordance with 
rational practice, the main point being that when 

cabbage crops follow each other in succession the 

soil is likely to become infested with the elubroot 

fungus, which will render it unfit for growing cab- 

bage for a number of years. Second, early plant- 

ing. This gives time for full growth and develop- 
ment of the heads. Third, uniform stand. The 

number of plants per acre may vary between seven 

and ten thousand. As with many other tilled 

crops, however, it is more essential to have the 
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largest number of plants possible in the rows, and 

the rows wide enough apart to permit free use of 
horse implements in tillage. This may cut down 

the number of plants per acre, but it will be 

economical in the end.” 
The points clearly brought out by these experi- 

ments are: (1) that the tonnage per acre of all 

varieties is large; (2) that the percentage of dry 

matter in all varieties is low; (3) that, as a rule, 

the larger the yield the lower the percentage of dry 

matter; (4) of the varieties usually grown, the 

OOOQIO 
Fig. 58. Forms of cabbage heads. In order: flat, spherical, 

obovate, oblong, conical. 

Surehead gave the largest yields in all the years, 
whether seeded in May and afterwards thinned, or 

whether grown as plants and transplanted in June; 

(5) the early planting produces the best yield of 

both fresh substance and dry matter. The most 

important points shown by these data is that cab- 
bage does not compare favorably in yield of dry 

matter with many forage crops that require but 

two or three months for maturity, and which per- 

mits of two or three crops per year. With cabbage, 
one crop is practically all that can be grown, as it 

requires a long season. 
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The average composition and yield of nutrients 
per acre of cabbage are as follows: 

Onetou Average acre- 
eontains yield furnishes 

Per cent Lbs. Lhs. 

Water e266 6 es ee 90.5 ee wicngiga 

Dry matter ....... 9.5 195 4,800 

Ether extract ...... 0.4 8 200 

Crude fiber ....... 1.5 30 750 

Protein... .. 2... 2.4 48 1,200 

1 a re a ee 1.4 28 700 

Nitrogen-free extract .. 3.8 76 1,900 

The average analysis of cabbage, which is here 

given, shows a much higher content of dry matter 

than is recorded in the Cornell bulletin; and the 

average yield per acre, with this analysis, would 

doubtless be much lower than is recorded in the 

bulletin, probably nearer twenty-five tons per 

acre, the average here assumed. 

KOHLRABI 

Kohlrabi is another valuable member of the 

cabbage family, and one that may be fed withont 

risk at any period of growth. It requires a rich 

soil in order to attain its best development. If the 

land has been well prepared, it produces very 

heavy crops. There are a number of varieties, 

both bronze and green, but the green is almost 

exclusively grown. There are hardy, or big-topped 
varieties, and small-topped kinds, which come to 
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quick maturity, but are not able to withstand the 

severity of winter, and are, therefore, useful only 

for autumn food. Kohlrabi is particularly suited 

for fillmg in gaps between other forage crops. 
A recent Cornell publication (Bulletin No. 244) 

speaks as follows of kohlrabi as a forage crop: “It 

and leaves. Background of six-inch squares. (Cornell Station. ) 
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can be grown wherever rutabagas are grown, and 

will thrive if treated as described for the latter 

crop. In the middle West where rutabagas have a 

tendency to run to necks and form little root, 

this crop is a very good substitute. So far as now 
known, in New York the yields of the two crops 

are about the same, but both yielded less than 
mangels on the experiment station grounds. In 

addition to being quite a free-growing crop, it has 

the following advantages over rutabagas: 

“1. It is not so subject to clubroot or finger- 

and-toe (Plasmodiophora brassice) , and some other 
diseases. 

“2. It withstands drought better. 

"3. It can be grown on heavier soil, as clays, 

and does admirably on muck land. 

“4, It stands well out of the ground and can be 
readily pastured by sheep if desired. 

"5. It has not been known to cause taint of 

milk when fed to dairy cows. 

“6. Itis rather better than the rutabaga in with- 

standing frost. 

"7, It may be grown where the climate is too 

warm for the best development of the rutabaga. 

"8, The leaves are as valuable as the stem. 

“Among well-known varieties are the White 

Vienna (Fig. 59), Purple Vienna, Short-top White, 
Goliath, Carter Model.” 



CHAPTER XVII 

PERMANENT MEADOWS AND PASTURES 

THE raising of hay forms a very important part 

of the farming interests of the eastern and central 

western states. The aggregate area in hay is 

greater than in any other crop. While in parts of 

the eastern states the hay crop is deemed worthy 

of the best attention of the farmer, this is the ex- 

ception rather than the rule; therefore, while there 

may be profit from its growth, the yield and value 

are much less than should be secured were the 

crop given the same attention as the other crops 
in the rotation. In most instances, the hay is 

seeded rather as a catch-crop with wheat, rye or 

oats, and, while good catches are frequently se- 

cured, more often the stand is thin, thus reducing 

the yield, besides permitting the growth of natural 

grasses and weeds, and very materially reducing 

the quality of the product. Modern conditions 
would seem to warrant greater attention being 

given to this crop, and experiments show clearly 

that the hay crop will respond quite as profitably 
to good care, and the use of manures and fertili- 

zers, as any other field crop. 

(311) 
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MEADOWS 

The main market hay is timothy, and market 
quality is reduced in proportion to the quantity of 

other kinds of grass mixed with it. Other grasses 

are of value, however, and these will undoubtedly 

be a feature in the hay markets, and exercise an 

influence in grading for market, when their value 

is generally known. From the standpoint of the 

grower, it is desirable to have more than one 

variety of grass, as it permits of thicker seeding 

and larger yield, for, when conditions are unfavor- 

able for one grass, they may be favorable for 

another. Besides, the conditions that are unfavor- 

able for the permanency of one grass may be 

favorable for the permanency of another, thus 

lengthening the period during which meadows may 
be profitably mown. Therefore, mixtures con- 

taining timothy, blue-grass, red-top, and other 

grasses of known value, in addition to the ordi- 

nary mixture of timothy and clover, are to be 
recommended. It is desirable that the varieties of 

grasses used in a mixture should mature practi- 

cally at the same time; otherwise, the mixture 
would contain over-ripe and under-ripe grasses, 
which would unfavorably affect the quality of hay. 

To insure permanency of meadows, it is not good 

practice to pasture them, as the tramping of the 

animals, especially should the land be wet, will 
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destroy many plants, and the vacant places will be 

occupied by weeds. It is much better to utilize the 
second crop as hay or green forage. If pasturing 

is practiced, care must be exercised to see that it 
is not carried too far. 

Lands and their preparation 

Lands suitable for hay-growing range from 

sandy loams to heavy clays, although, on the 

lighter soils, more difficulty is experienced in get- 

ting a stand and in securing its permanence. On 

heavier lands, the grasses are more likely to 

secure their needed food, and to grow without 
deterioration for a longer period. 

The main point, particularly on the heavier 

lands, is to have the soil suitably prepared, if a 

good crop is to be guaranteed. The preparation 

usually given for the seeding of wheat or rye is 

generally very good for timothy and red-top, sown 

at the time of seeding the grain. As already 

pointed out, such seedings are not to be regarded 

as the best, as the purpose in the seeding is to 
secure the grain crop rather than the grass, and 

the grass crop is assured only when the conditions 

are all favorable for germination and subsequent 

growth. It has been demonstrated that, in order 

to secure the best results, the land intended for 

permanent meadows should be specially prepared, 
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not only plowed deep, but frequently and thor- 

oughly cultivated, both to destroy weed seeds and 

to put the soil in an exceedingly fine tilth, which 
promotes the solubility of plant-food and permits 
the easy penetration of the roots of the young 
plants. It has been shown, also, that grass thus 
seeded does not usually require a nurse-crop, and 

that such seedings will give a larger yield of hay, 

the following season, than can be expected when 

seeded with grain in the customary way. 

Seed and seeding 

When seeded for permanent timothy meadow 
and for market, hay is the object sought; hence, 

if land is well prepared and clean, twenty to thirty 
pounds of seed should be used, although it follows 
that with this thick seeding abundance of avail- 
able food should be present. The common practice 

of mixing timothy and clover is a good one, as gen- 

erally a larger crop is obtained the first season—a 

sufficient increase to pay, although the selling price 

is lower for mixed hay. In this case, the follow- 
ing mixture of seed has been found to be good 
(using twenty to twenty-four pounds of seed per 
acre) : 

Timothy ss. a eee, wee wes es eae wo 12 pounds 

Red clover .....-. 2.2. ee eee 4 pounds 

AVBIRO 2 e. ) el coche oe es es eC 2 pounds 



Fig. 60. Meadow of mixed grasses: timothy, red-top and Kentucky blue-grass. 
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This mixture makes an excellent hay for home 

feeding, especially for cattle. The following mix- 

ture of seed has been found to be most excellent 

for lands well adapted to grass, the finer grasses 

making a thick sward, and insuring a larger yield: 

Timothy ..........+.+.- +... 8 pounds 

Red clover... 1. et ee ee we ws 4 pounds 

AISIKG, | secs tes ap apd ay RL es Se SS 2 pounds 

Kentucky blue-grass ......- eee 2 pounds 

Redstop: ic ee eee Se we 2 pounds 

On clay loam lands that are naturally moist, the 

red-top and blue-grass are likely to crowd out the 

timothy, leaving a practically pure seeding of 

the red-top and the blue-grass. These make hay 

that is not readily salable, although, if cut when in 

full head and before the seeds have ripened, it is 

readily eaten by cattle. If allowed to ripen, the 

quality is much reduced, as it is not only unpala- 

table but is less digestible. Timothy for market 

should be cut as soon as the blossoms have 

dropped and the seeds formed, but not hardened; 
the leaves are still bright, while the yield has 

practically reached its maximum. 

Whatever the mixture, the seeding may be made 
in the early fall, during a period ranging in 

southern sections from the latter part of August 

to early in October. The main point is to have 
the seeding made early enough to ensure a good 

growth before winter, and late enough to avoid 
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such summer weeds as vrab-yrass. Unless too 

large growth is made the first fall, it should not be 
removed nor pastured, but allowed to remain on 
the land. If heavy growth is made, it is better to 

mow, rather than to pasture it off before winter. 

Manures and fertilizers 

In seeding down meadows for permanent mow- 

ing, it is very important that the land, even 

though naturally fertile, be well supplied with 

available plant-food. This may be either barnyard 

manure or commercial fertilizer; in the absence 

of barnyard manure, commercial fertilizers can be 

depended on exclusively. In the use of barnyard 

manure, the quantity applied should range from 

six to eight tons per acre, preferably in fine 

condition, distributed evenly, and thoroughly 

cultivated into the surface soil. This should be 
supplemented at time of seeding by a fertilizer 
mixture made up largely of phosphates and potash 

salts, as the manure will supply an abundance of 

nitrogen to give the plant a start and insure its 
growth the first season. A good formula or 

mixture for application at time of seeding is the 
following: 

Nitrate of soda... 1... 2 ee eee 50 pounds 

Ground tankage or bone ....... 200 pounds 

Acid phosphate ..........-. 600 pounds 

Muriate of potash .......... 150 pounds 
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This application, when used without manure, 

may be 300 to 609 pounds per acre; with manure, 

about 200 to 350 pounds per acre. This should be 

applied previous to seeding and well harrowed in. 

If the stand on young meadows is good, no top- 

dressing is needed the first year, on good lands. 
In spring, after the first year, the meadow should 

be top-dressed with a commercial fertilizer, or 

with finely divided manure early in the season, in 

order to supply the food needed for the rapid 

growth, as well as to encourage the deep rooting of. 

the grasses, and a thickening of the sward. The 

mixtures for spring top-dressing should contain a 

large proportion of nitrate of soda, as this is the 

one form of nitrogen that is soluble and readily 
diffusible in the soil; this will penetrate deeply 

and encourage a deeper rooting of the plant. A 

formula made‘up as follows is one of the best: 

Nitrate of soda... ......-206 500 pounds 

Ground bone. ............ 200 pounds 

Acid phosphate... .......6.. 200 pounds 

Muriate of potash .......... 100 pounds 

The summer or fall applications may contain a 
larger proportion of the minerals, and a formula 

made up of 

Nitrate of soda. . 2. 2... 2.2.2.2 ee 200 pounds 

Ground bone... .. 2.6.20 0% 200 pounds 
Acid phosphate... ......... 500 pounds 

Muriate of potash .........2.. 100 pounds 
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may be used in order to encourage the growth of 

the second crop, or aftermath. For this purpose, 

an application of 150 to 300 pounds of the mixture 

per acre may be made. Experiments to determine 

the most useful quantity show that, for the spring 
top-dressing, as high as 450 pounds of a mixture 

rich in nitrate, as the one above, will pay better 

than smaller applications, although in many in- 
stances, where the areas are large, farmers are 

not prepared to provide so large an allowance. 

These top-dressings, as already pointed out, may 

be either manure or fertilizer, but they should be 

applied every year, if permanence and good crops 

are expected; and, while the proportions of the 

different grasses may change somewhat, experi- 
ence shows that the yields will be more profitable 

and will gradually increase, owing to the improved 

fertility of the land. 

Experiments at the West Virginia Experiment 

Station show that the use of manure alone, when 

applied to a soil not highly fertile, caused an 

increase in yield from less than two tons per 

acre in the first year to over five tons per acre 

in the sixth year, and with nitrate of soda alone 
to about four tons. The average for the six 

years was four tons and over, for the manure, 

and three tons and over for the nitrate. “The 
entire meadow produced hay during the six years 
of the test to the value of more than thirty-six 
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dollars per acre per year, in addition to paying 

for all the fertilizer applied, while the land at 

the close of the five years was more valuable 

than at the beginning of the test. This plan of 

growing hay would not only result in increasing 

the value per acre to the farmer, but largely 

improved his soil for other crops.” 

Recent experiments at Cornell (Bulletins 232, 

241) did not give very encouraging results on tim- 

othy with fertilizers alone (muriate potash, acid 

phosphate, nitrate of soda, and combinations) as 

compared with good stable manure: “It is per- 

fectly obvious from these experiments that, on 

the Dunkirk clay loam on which this experiment 

was conducted and in this climate and under the 

conditions of this experiment, stable manure, 

at fifty cents a load,! brought much better finan- 

cial results than any application of commercial 

fertilizer at current prices for the same. It also 

demonstrates that on this soil, which has been 

under cultivation for two or three generations, 

when stable manure is available, excellent crops 

of timothy hay may be produced. Where stable 

manure can be procured in sufficient quantity, 

the use of commercial fertilizers is not necessary. 

1In making such comparisons as this, everything depends on the 

value placed on the manure. It is possible that fifty cents a loa for 

manure is a comparable price on some farms, but farmers cannot buy 

manure and haul it at this figure. One dollar a load is probably a fairer 

price; and for city manures even this figure must be at least doubled. 
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On the other hand, these experiments give rea- 

son to believe that, when stable manure is lack- 

ing or not sufficiently abundant, commercial 
fertilizers may be used, if used judiciously, with 
good results. 

“For the New York farmer, especially those 

who wish to raise the maximum amount of hay, 
a judicious blending of stable manure, legumi- 

nous crops and commercial fertilizers will prob- 

ably bring both the maximum yield and the 

most economic returns. For the farmer who 

wishes to raise a larger proportion of hay on 

Dunkirk clay loam, an eight-year rotation may 

be suggested: hay, five years; an intertilled 

crop, such as corn, potatoes, beans, mangels, 

rutabagas or cabbages, one year; oats, one year; 

winter wheat or rye, one year. Timothy would 

be seeded in the fall with the wheat or rye and 

a mixture of red and alsike clover the following 

spring. In this rotation stable manure should 

be applied to the grass land before plowing for 

the cultivated crop. No fertilizer of any sort 

need be applied for oats. To the wheat apply 
commercial fertilizer relatively high in phosphoric 

acid and potash and low in nitrogen. Apply in 

the spring to each grass crop, just as soon as 

the grass starts, commercial fertilizers relatively 
high in nitrogen and low in phosphoric acid and 

potash. Mixed fertilizers usually contain too 

U 
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high a proportion of phosphoric acid and too 

low a proportion of nitrogen for the production 

of timothy hay upon the soil and in the climate 

under consideration. It would probably be best 

for the farmer to buy the separate ingredients 

and mix them himself. The following mixture 
or its equivalent is recommended, nitrate of 
soda, 200 pounds; 16 per cent acid phosphate, 

100 pounds, and muriate of potash, 80 per cent 

purity, 50 pounds. Whether this quantity should 
be applied per acre, or a greater or less quantity, 

can best be determined from the history of the 

land and the appearance of the meadow from 

year to year. In the experiments under consid- 

eration, only acid phosphate has been used as a 

source of phosphoric acid, although experiments 
at the Pennsylvania and Illinois Stations indi- 
cate that finely ground phosphate rock may, in 
the course of a rotation, be equally useful.” 

PERMANENT PASTURES 

The treatment of permanent pastures follows 
the same general procedure as for permanent 

meadows. In many parts of the country, past- 

ures occupy the rougher areas of the farm. In 

some instances they are too wet, in others too 
rough, and in practically all cases no attention 

is given to their improvement, either in the way 
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of added fertility, or of drainage, or in cleaning 

the land of foreign growths. Experience has 

shown that pastures may be very materially im- 

proved, and at slight expense, if careful plans 

are made and a definite system of treatment is 

laid out and practiced. In the preparation of the 

land, and seeding, the suggestions already made 

for meadows may follow, except that many 

grasses will serve as pasture that are not so well 

adapted for hay; besides, the objections made to 

mixtures for hay do not hold good for pastures, 

as the, farmer uses them for his own stock rather 

than offers them for sale. 

Seed mixture 

The following mixture of grasses and clovers 

will probably answer quite as well as any other, 

in the seeding down of pastures, as the variety 

of grasses is such as to insure a thick sward, 

as well as to provide for both early and late 

grazing: 

TIMOthy soc. Sly Be te we a ee & We 3 pounds 

Orchard grass: s 354% «i we we ws 2 pounds 

Red-tOp ss eae 4 ee ee ewe ewe 6 2 pounds 

Kentucky blue-grass. .........4. 2 pounds 

Italian rye-grass. 2. 2... 1... we eae 1 pound 

Meadow fescue ........ . «. . 2 pounds 

R6GGlOVER | oa ke Be ww 4 pounds 

Whiteclover .........502 806 2 pounds 
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Preparation of land and top-dressing 

In the preparation of the land and in seeding, 

great care should be exercised: to remove all 

weeds, by allowing the land to lie bare for a 

time previous to seeding, and frequently to cul- 
tivate it. Since the pasture is to remain for a 

long period, it is usually important that the land 

be well limed, using from forty to fifty bushels 

per acre, and thoroughly harrowing it into the soil 

in the summer before the seeding. This will not 

only sweeten the soil, but will encourage the 

growth of clovers and other valuable legumes, 

which are always desirable. 

Top-dressings should then be made at least 

once each year, preferably early in spring before 

the animals are turned on. The mixture may be 

similar to that recommended for meadows, applied 

at the rate of 200 to 300 pounds per acre. If ap- 

plied in the fall, after the pasturage has ceased for 

the season, one not containing nitrates is prefer- 

able. An equal mixture of kainit, ground bone and 
acid phosphate has been found to be very useful, 

at the rate of about three hundred pounds per 

acre. This top-dressing not only causes a thicker 

growth of the nutritious grasses, but encourages a 

tendency to deep rooting, and thus a greater 

resistance to drought, besides improving the soil 

from year to year and preventing running out of 
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the grasses, which is so common on neglected 

pasture. 

Weeds and brambles which are not consumed 

by stock should ‘be removed each year, preferably 

in August, at which season the destruction of the 

plant is likely to result. Systematic management 

and treatment of pastures will result in many in- 

stances in increasing the yield more than two-fold; 

this should be a part of the practice of every far- 

mer. On rough lands, where it is not possible to 

plow and prepare the soil and where grasses come 

in naturally, the permanency of the pastures may 

be increased, and the quality improved, simply by 

dressing with commercial fertilizers, using mainly 

ground bone, acid phosphate and muriate of pot- 

ash, and liming once in about four years. Many 

hill pastures, that furnish scanty herbage, may be 

very quickly improved by this method, and the 
yield of forage very largely increased. In these 

cases, the soil is frequently dry and poor, and it 

requires only that the minerals should be applied, 

in order that the plants may develop more rapidly, 

and continue for a longer time. 

Renewing old pastures 

Old pastures that have become sod-bound and 

mossy may be greatly improved by scarifying with 
‘ any suitable tool; a spike-tooth harrow will answer 
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the purpose, as it will do greater service among 

stones and stumps than most others. Lime the 

land at the rate of twenty-five bushels per acre, 

and fertilize with the mixture of ground bone, acid 
phosphate and kainit at the rate of 200 to 500 
pounds per acre. The stirring of the soil will let in 

the air, the lime will sweeten it, and the fertilizer 
will provide additional food. Seed should then be 

sown and lightly covered. The expense is not 

great, while the value of the pasture is manifestly 

improved, and its greater permanence assured. 



CHAPTER XVIII 

BERMUDA-GRASS AND RUSSIAN BROME GRASS 

Timotuy, red-top and June-grass are the staple 

meadow and pasture grasses of the older parts of 

‘the United States. The remarks in the preceding 
chapter apply specially to them and to combi- 

nations with clovers. There remain very many 
grasses of recent introduction, or which have 

lately come into notice, but a discussion of them 

is searcely called for in a brief popular work of 

this kind. Two other grasses, however, need to 

be specially considered, and a discussion of them 

now follows. 

BERMUDA -GRASS 

Bermuda-grass is now regarded as one of the 

most valuable grasses for the southern states, par- 

ticularly for pasture. It is perennial, the creeping 

stems of which produce nodes at short intervals; 

each joint is capable of producing a new plant, 

even though it is cut off and completely separated 

from the main stem. It is because of this charac- 

teristic, although valuable from the standpoint of 
securing a thick stand, that many farmers object 

to its introduction, as, after it is once seeded, the 

(328) 
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cleaning of the land is very difficult. Many growers 
now think that, when rotations are desired, it is 

not necessary completely to clean the land of 

Bermuda-grass, since, if a few joints are left, 
these serve to bind the land and to hold moisture; 

then, when the grass crop is wanted again, enough 

joints remain alive quickly to form a complete 

cover. The plant makes a thick, leafy growth 

with branches of five to ten inches in height. It is 

the common lawn grass of the South. 
Bermuda-grass is a hot-weather plant, and- 

thrives only in those regions in which the winters 
are short, and the frost does not penetrate deep or 

persist for a long time. It grows through the 

entire summer. While it will make a much better 

yield on good lands, it is also well adapted for 
pasture on poor lands, and on those liable to wash 

and gulley; and its power of withstanding heat 

and drought, and to revive quickly when moisture 

comes, are among its valuable characteristics. It 
grows best on light soils, river-bottoms and at the 

foot of hills, where the soil has been washed from 

the higher levels. Its habit of throwing out under- 

ground stems, makes it better adapted to sandy 
lands than to stiff heavy clays; nevertheless, when 

once well established on the heavier soils, it is 

serviceable. It has rendered great service in the 

South in preventing the washing of lands, a 

danger that is common in the southern states. 
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Preparation of the land 

As with other grass plants, the better the prep- 

aration of land, and the cleaner, the quicker will 

the stand of grass be secured. The conditions 

which result from the planting and care of corn, 

cotton and tobacco, provide a suitable preparation 

for Bermuda-grass. Owing to the high price of 
seed and its low vitality, the method now generally 

used to secure a stand, is to plant pieces of root- 

stocks rather than to seed in the ordinary way, 

although it is necessary to have a small area 

seeded to use as a cutting nursery for enlarging 

the area. For this purpose, the seed should be 

sown broadcast, on clean, moist land, and covered 

with a rake or light harrow. Five pounds of seed 
is sufficient for an acre. 

This plant responds well to fertilizers, and top- 

dressings with nitrate of soda, where the soils 

have been suitably fertilized with minerals at time 

of seeding, are very profitable. 

Bermuda-grass for pasture or meadow 

The following methods of securing a pasture 

or meadow of Bermuda-grass are described by 

Prof. F. Lamson-Scribner!:— 

“On account of the high price of seed, and the 

Circular 31, Div. of Agrostology, Dept. of Agr., Washington, D. C. 
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necessity of a thorough preparation of the soil, 
pastures and meadows are more often started 

from cuttings. To prepare cuttings, the sod is 
gathered and cut into small pieces with a feed 
cutter or other similar machine, or a wooden 

block and hatchet can be used if only a small 

quantity is needed. Since most of the propa- 
gating stems are near the surface, it is necessary 

to shave off a layer of sod only an inch or two 

thick. If cuttings are wanted in large quantities, 

the sod can be plowed and the roots harrowed 

into windrows or piles. In all cases care should 

be taken not to allow the roots to get dry. The 

cuttings may be planted at any time of the year 

in the South, except the coldest winter months, 

but the work is usually done in March. If a 

meadow is desired, more care should be taken 

in the planting of the cuttings to insure a level 
surface for the mowing machine. The cuttings 
are planted by dropping them at intervals of a 

foot or two in shallow furrows, and covering with 

the next round of the plow. This can be done 

when the field is plowed, the cuttings being 
dropped every other round or every third round. 

Or the field can be prepared first and the cut- 
tings dropped upon the surface and pressed in 
with the foot as they are planted. For meadows 

it is best to go over the land with a roller after 
planting. For pastures, when a smooth surface 
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is not necessary, it is sufficient to plow shallow 
furrows every two to four feet and drop the cut- 

tings therein, covering them with the foot or by 

turning the soil back over them with the plow. 

“Professor Tracy remarks:—‘So easily may 

Bermuda-grass be propagated that good stands 

ean be secured by scattering a dozen or more 

sods to the acre and cultivating the land in corn 

or cotton two or three years, when the grass 

becomes distributed in the field.’ ” 

Yield and value of crop 

Bermuda-grass is relished by all kinds of live- 

stock, and in all stages of growth, making a 

palatable snd nutritious pasture and hay. Owing 
to its drought - resisting qualities, it provides 

pasture throughout the entire summer season, 

which ranges from seven months, in North Caro- 

lina, to nearly the entire year in the far South. 
It is not desirable, however, to graze throughout 

the entire year, as grazing naturally reduces the 

vitality of the plant. Neither should it be grazed 

too closely soon after planting, as this has a 

tendeney to destroy the runners, thus prevent- 

ing the formation of new plants. On established 
pastures, however, close grazing is desirable, 

because the pasture is more palatable,—the stems 

not becoming hard and wiry and less digestible. 
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For use as hay, the crop should be harvested 

when a large proportion of the stems are in 

bloom. The number of cuttings in a season must 

depend on soil and season, ranging from one to 

four per year, with a total yield of one to three 
tons per acre. 

The following reports! from the states indicated 
show that Bermuda-grass is highly regarded and 
likely to prove one of the most valuable forage 
crops: 
*Alabama.— This grass will grow under the 

most flagrant neglect; while care and cultivation 

will bring out its characteristics to a marked de- 

gree, and will repay the cultivator for all his ex- 

pense and trouble. It is an excellent grass to 

prevent the washing of the land, for filling up 
gullies and preserving terraces. It makes one of 

the best lawns on account of its smooth and regu- 

lar growth, and its power to withstand the heat of 

the sun. The Bermuda-grass is not so difficult to 

eradicate from the field as most farmers seem to 

think. Close cultivation in cotton for two or three 

years, and thorough pulverization of the soil will 

destroy this plant. 

* Arkansas.—Bermuda-grass is the best summer 
pasture grass we have for the sandy soils of south 

Arkansas, and is one of the best hay grasses for 

all parts of the state, except the northwestern 

' Bulletin No. 55, Oklahoma Experiment Station, 
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part. It is not generally regarded with much 
favor, but, where it has established itself and is 

being utilized, it is regarded with great favor. On 

the barren soils it does not succeed, but it suc- 

ceeds on all other soils whether wet or dry. It 

makes hay of superior quality that is highly rel- 

ished by live-stock. When the value of Bermuda- 
grass for hay, pasture and a soil-renovator is 

appreciated, and the proper methods for cultivat- 

ing and controlling it are understood, it will be a 

highly appreciated grass. Shade is fatal to the 

grass, and by using the harrow, then oats, then 

cowpeas and cotton, the grass can be subdued and 

eradicated. To start the grass by seed is uncer- 
tain. The cheapest and best way is to start to 

turn up a Bermuda sod and harrow the roots into 

piles, then chop them into short pieces with a 

hatchet and sow them on freshly broken soil and 

plow them in. The roots must not get dry while 

out of the ground. 

* California.—This grass has introduced itself 
in a bold and uninvited manner. Its perfect adap- 
tability to the conditions is evidenced by the thrifty 

growth on all kinds of soil, including strong alkali, 

very dry and very wet, producing more than any 

other grass (without care or planting), abundant 

feed during nine months of the year. The objec- 

tions to this useful grass are mostly founded on 
the prejudice of the people, which renders them 
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blind to their own interests. Many men are wear- 

ing out their lives in poverty, trying to grow fruit 

on land poorly adapted to fruit-growing, but emi- 

nently adapted to Bermuda- grass. 

* Louistana.—For winter and early spring, Texas 
blue-grass and the clovers seem to fulfil all the 

requirements, followed in summer by Bermuda- 

and crab-grass, the two best grasses we have. It 

was impossible during the wet summer to restrict 

the last two to the plots allotted to them, but to- 
gether, they covered the whole area of the (grass) 
garden, yielding several cuttings of hay for our 
work animals. 

* Mississippt.—This grass is the most valuable 
species we have in the South, and is too well 
known to need any description. It succeeds best 
on rich bottom lands and on the black prairie soil, 

where it will yield two cuttings in a season, mak- 

ing two to four tons of hay per acre. This hay is 

of the very best quality, being especially valuable 

for horses and mules.” 

J. S. Newman, in Bulletin No. 76, of the South 
Carolina Station, says of the plant: “This most 
valuable acquisition to our list of pasture grasses 
seems to have come from India, where it is called 

‘Dhab.’ 
"Until its great value as a pasture grass and, 

on moist, fertile soils, as a hay producer, became 

known, it was regarded as a pest by the cotton 
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planters all over the southern United States. 
Many plantations, in the south Atlantic states, 

were abandoned on account of its prevalence upon 

them, which are now yielding more profitable 

returns from Bermuda pastures and Bermuda hay 
than were ever realized from the same fields while 
cultivated in cotton. There is a well authenticated 

record of 13,000 pounds of Bermuda hay, per acre, 

from three mowings during one season, on the 

Oconee river-bottoms in Georgia. 

“Farmers who, a few years since, dreaded its 

appearance upon their farms as they did Canada 

thistle or the famous coco or nut grass, are 

now industriously planting Bermuda pastures and 

meadows.” 

Meadows of Bermuda-grass should be renewed 

once in three or four years, as the tendency is to 

become sod-bound. The meadows may be re- 

newed by deep plowing, and seeding in the late 

fall with any of the crops usually grown for spring 

pasture or soiling; vetch and winter oats have 

been used for this purpose with great success. 

An abundance of seed should be used and the 

land well fertilized in order to insure a vigorous 

growth that will help to choke the grass. The 

sods and roots left will spread rapidly after the 

forage crops have been grazed or cut, provided 

the land is naturally fertile, or has been even 

manured or fertilized, 
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Methods of eradication 

“The very qualities which render Bermuda so 

valuable as a pasture grass serve to make it an 

aggressive and pestiferous weed. On account of 

its tendency to spread and insinuate itself into 

land where itis not wanted, and to persist in 
fields which are to be used for other purposes, 

it has, in many cases, not been utilized to the 
extent that its good qualities would indicate. 

However, it can be eradicated from a field with 

comparative ease by proper cultivation. Since it 

will not thrive in the shade, it is only necessary 

to smother it out by some. quick-growing crop. 

A method recommended by southern agricul- 
turists, and which may be modified to suit con- 

ditions, is to .plow the land after the last crop 

of hay is cut, if the field is a meadow, or about 

this season if it is a pasture. Sow the field to 

oats, wheat or other thick-growing crops. When 

this crop is harvested, plow the land immediately 

and plant to cowpeas. It is probably best to 

plant these in drills and cultivate them until the 

vines meet, after which they will shade the ground 
and prevent the growth of Bermuda. Usually 
this treatment is sufficient to completely destroy 

the Bermuda; but if not, the process can be 

repeated.” (Circular No. 31, Division of Agros- 
tology, Department of Agriculture.) 

v 
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RUSSIAN BROME GRASS (Bromus inermis) (Figs. 62, 63) 

This perennial grass was introduced into the 

United States in 1882, and is now widely grown 

in Canada and in North and South Dakota, and in 
the western parts of Minnesota, also in Kansas 

and Nebraska, and in parts of many other of the 

western states, both because it is itself a good 

grass crop and because it resists cold and drought. 

The habits of growth of this plant are similar 
to those of quack-grass; it has creeping root- 

stocks, branching out in every direction, and these 

produce at each joint a bud, which is capable 

of producing another plant. It grows to an average 

height of about two feet, although under good con- 

ditions it will reach a much greater height. The 

leaves are broad, thick and abundant, when the 

soil is good. This grass makes a large yield, 
because of the thickness, even though the height 
is somewhat reduced. It is well adapted to light, 

dry soils. It starts in spring earlier than any of 

the other valuable grasses. It matures usually in 
the month of June. It is a very palatable grass, 

all animals being fond of it. Because of its habit 
of growth, it makes a valuable pasture throughout 
the entire season, and is also useful as hay. The 
yields from an average crop are one and one-half 

to three tons per acre. 

Bromus inermis is adapted to a wide variety 



Fig. 62 Bromus inermis. 

Photographed by H. L. Bolley, North Dakota. 
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of lands, although it seems to do very much better 

on light sandy soils, deficient in moisture. This 
makes it a useful plant where others would not 

grow well; but it does not follow that it will not 

grow much better on soils of higher fertility. This 

brome grass is not well adapted to a rotation of 

crops, because of the difficulty of cleaning the land, 

although this is less difficult than in the case of 

Bermuda-grass. It should not be allowed to grow 

for a long period without breaking up, if used in 

rotations. 

Fertilizing Bromus inermis 

In renewing either pastures or meadows of 

Bromus inermis that are too thin, seed may be 
added in the fall and lightly covered with a har- 
row, although a’ thin stand will ordinarily thicken 
up sufficiently, if the plant-food is ample. As 
with other grasses, fertilizers or manures are 
beneficial, and top-dressings of manure, either 

in the late winter or early spring (four to six 

loads per acre), or top-dressings of nitrate of 

soda when the plants are well started, will usu- 

ally pay well. ‘When lands are rich and moist, 

there is sometimes difficulty in destroying the 

grass, when land is broken for other crops; but 
if plowed deep and followed by one or more 
cultivated crops, there need be little anxiety on 
this score. . 

at 
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The preparation of land, and seeding 

Russian brome grass does not grow rapidly 

the first season. Therefore the land should be 

well prepared and free from weed seeds before 

planting. It is more desirable to sow after a 

cultivated crop, or on land that has been sum- 

mer-fallowed part of the season. The good 

preparation necessary for the seeding of any 

grass will answer. It may be sown in fall or 

spring, although, under average conditions, the 

most favorable time is the early spring, especially 

if sown with a nurse crop. If seeded in August 

or September, on land that has been well pre- 

pared, it should make a good crop the following 

season. In the South, it is preferable to sow in 

the fall, owing to the fear of destruction by the 

hot, dry weather of the following summer. 
When seeded without other grasses, twelve to 

fifteen pounds per acre is sufficient, when in- 

tended for hay; sixteen to twenty pounds should 
be used when intended for pasture. When it is 

a part of a combination of other grasses, the 

proportions may be two to five pounds, according 
to the object of the seeding, although little expe- 

rience has accumulated in this country as to its 
permanent character in pasture and meadows. 

Its natural tendency is to crowd out other less 

vigorous grasses 
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Pasturing and harvesting 

For pasture, the brome grass will stand close 
grazing, particularly on good lands, but if pastured 

very late and close in the fall, the yield of the 

next season’s crop is likely to be reduced. 

In cutting for hay, it should be harvested wher 
fully in head, although for horses it may be cut- 

when the blooms have disappeared. Probably 

the best time for cutting, as for other grasses, 

is when the plants are in full bloom. The cut- 

ting and curing does not differ from the methods 
recommended for timothy, or the other better 
known grasses. 



CHAPTER XIX 

COMPOSITION, FERTILIZER AND COEFFICIENT 

TABLES 

Tus chapter contains tables showing the aver- 

age composition of American forage crops and 

feed stuffs, together with the fertilizer constitu- 

ents contained in them, and the average coeffi- 

cients of digestibility. 

The analyses represent the average as near as 

may be, although it should be understood that 

average compositions of products of varying qual- 

ity are a guide only when accompanied with 

knowledge of the possible variations that may 

occur; they are chiefly useful in showing differ- 

ences in the composition of groups, rather than 

giving exact information as to what may be ex- 
pected under different conditions. This is particu- 

larly true in the case of crops used for green 

forage, as the range in content of dry matter is 

very wide, owing to the necessity of beginning to 

harvest when the plants are immature and con- 

tinuing it so long as they remain palatable. The 

composition of fine feeds also varies widely, 

although it is possible now to so classify as to 

eliminate the variations that formerly existed. 
(344) 
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The tables showing the average fertilizer ingre- 
dients of fodders and feeds are also subject to the 
same criticism, although not to the same degree. 

These data are of special service, in the case 

of farm crops, in showing the relations between 
the different classes, and, in the case of fine feeds 

(which are not forage-crop products), in indicat- 

ing the gains or losses that may be incurred in 

the exchange of home-grown herbage feeds for 

the more concentrated refuse or by-products. 
The average coefficients of digestibility are also 

subject to variations, as must be apparent to 

those who give the matter consideration. They 
are to be used as guides only, and not as absolute 

facts. 

The data contained in these various tables 
have been derived from a number of sources, but 

mainly from tabulations of analyses made by the 

various experiment’ stations of this country. The 
coefficients of digestibility are the averages of 

American digestion experiments contained in the 
report of the Hatch Experiment Station of Massa- 

chusetts, for 1906. 

PLAN OF TABLES I AND IL 

1. Green fodder, pp. 347, 358. 
A, Cereals and grasses. 

B. Legumes. 

C, Combination crops. 

D. Miscellaneous. 
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2. Silage, pp. 349, 359. 

3. Hay and dried coarse fodder, pp. 349, 359. 

A. Cereals. 
B. Grasses—hay. 

C. Legumes—hay. 

D. Miscellaneous. 

E. Straw. 

. Roots, pp. 351, 361. 

. Grains and other seeds, pp. 351, 361. 

. Oil cake meals, pp. 352, 362. 

. Corn products, pp. 352, 362. 

. Oat products, pp. 353, 363. 

. Wheat products, pp. 354, 363. 

10. Rye, buckwheat, rice, etc., pp. 354, 363. . 

11. Brewery and distillery products, pp. 355, 364. 

12. Feed mixtures, pp. 355, 364. 

13. Stock, calf and poultry mixtures, pp. 356, 365. 

SONaanr 

PLAN OF TABLE III 

I. EXPERIMENTS WITH RUMINANTS 

1. Green fodders, p. 366. 

A. Cereals and grasses. 

B. Legumes. 

2. Silage, p. 367. 

3. Hay and dried coarse fodders, p. 368. 

A. Cereal fodders. 

B. Grasses and millets. 

C. Legumes. 

D. Miscellaneous. 

. Roots and tubers, p. 370. 

5. Concentrated feed stuffs, p. 370. 

A. Protein. 

B, Starehy materials. 

Il. EXPERIMENTS WITH SWINE. 

i» 

Ill. EXPERIMENTS witH Horsss. 

IV, EXPERIMENTS WITH POULTRY. 

\ 
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TABLE I 

AVERAGE COMPOSITION OF FODDERS AND FEEDS 

oF Pounds per hundred 
S PA = 

aa 1 

3 a w a ey a g 

g2/ 8} ¢| 3] 8 | SE] 2 
Bog = < ° = e¢ & 
4a B & i z 2 

a 

1. GREEN FODDER. 

ua, Cereals and Grasses. 

Corn (Maize)........ 71 77.4 | 1.3 1.6 5.2 | 14.0 0.5 
White Thoroughbred : 

Flint corn.......... 1 80.3 | 0.9 LL? | 28 | 12,7 0.6 
Southern White corn 1 73.5 | 1.0 1.5 5.3 17.7 1.0 
Sweet corn ....,..... 2 7.1) 13 1.9 4.4 | 12.8 0.5 
Sweet corn, Stowell’ s 
Evergreen ........- 1 77.9 | 1.2 1.8 4.5 14.0 0.6 

Teosinte .........-44- 1 90.1 | 1.4 1.4 2.7 4.1 0.3 
Rural Branching 
OUP co way a een as 1 85.9 | 1.3 17 | 4.7 6.0 0.4 

Yellow milo maize 1 83.2 | 1.5 1.7 5.5 7.5 0.6 
Sorghunt. cee escvees 10 76.3 | 1.1 1.2 5.8 | 15.2 0.4 
Sorghum, Early Am- 

Ger escnnws ves ececna 2 85.2 | 1.2 14 | 4.0 7.7 0.5 
Sorghum, Early 
Orange .........4-. 2 83.2 | 1.5 1.7 5.5 7.5 0.6 

Sugar-cane........... 2 84.2 | Lt 1.2 4.0 9.0 0.5 
Japan millet ......... 14 79.9 | 1.5 1.8 5.9 10.4 0.5 
Japan broom-corn 
PANE cy wenden cen a 78.7) 1.8 | 2.4 6.2 | 10.3 0.6 

Barnyard millet 13 84.8 | 1.6 1.5 4.5 71 0.5 
Pearl millet,..... 2 81.5 | 1.5 1.2 6.2 9.3 0.3 
Common millet 16 80.0 | 1.0 1.5 6.5 10.5 0.3 
Canary Bird Seed 

MIM Cb asic ore civic cicvtiae i 80.0 | 1.6 1.0 71 | 16.0 0.3 
Early Harvest millet. 1 80.0 | 1.4 1.1 74 9.7 0.4 
Golden millet ........ 1 80.0 | 1.2 0.8 7.0 | 10.7 0.3 
Hungarian grass..... 1d | Fi) LF | Bat 9.2 | 14.2 0.7 
Millet.............56. 1 80.0 | 1.1 11 5.3 11.7 0.8 
Hog millet........... 1 80.0 | 1.4 1.5 6.5 | 10.2 0.4 
Broom-corn millet. ... 2 78.6 | 1.4 1.6 7.5 | 10.4 0.5 
Red kafir corn.... 1 81.6 | 1.3 1.8 4.8 9.9 0.6 
White kafir corn 1 83.4] 1.4 1.9 4.6 8.0 0.7 
FR YO 8 s:ctsssaaare}ssosjavsrs bisratars 12 81.9] 1.4 2.1 4.3 9.6 0.7 
Barley visas ow saa aeee a 3 76.6 | 1.5 2.8 7.0 11.4 0.7 
Wheat ccesecscas canes 1 77.3 | 1.8 2.4 5.9 | 11.9 0.7 
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TABLE I. AVERAGE COMPOSITION OF FODDERS AND FEEDS—Continued 

Pounds per hundred 

Number of 
analyses 

Water 
Ash 

Protein Fiber 
Nitrogen- free extract 

Fat 

GREEN FoppeERs — Cereals 
and Grasses, continued. 

Oats cnzdsncesteseass: 
Pasture grass........ 
Mixed grasses and 

CLOVER sss siostare atere.sa's 
Johnson grass........ 
Orchard-grass........ 
Tall oat-grass........ 
Italian rye-grass ..... 

b. Legumes. 

Mammoth Red clover. 
Alsike clover......... 
Sweet clover ......... 
Alfalfa. .... winters elastin 
Cowpea wiascieseveces xs 
Canada field pea...... 
BOPWEAB cs0aus enous 
Velvet bean. 
Sand vetch........... 
Spring vetch 
Kidney veteh ........ 
RAPOs ccissss sameie acess 

Serradella.. 
Sulla 

. Combination Crops. iv 

Oats and peas........ 
Barley and peas.. 
Corn and peas........ 
Sweet corn and peas.. 
Millet and peas....... 
Sorghum and peas ... 
Corn and soybean .... 
Barley and vetch..... 
Oats and vetch (1-1).. 

ne 
Sain fois cesseeearens 

Ax 

PPoOrRD v4 ass 9—9 BSI eH nNnoocoe a NES bbe Cer AAacrka wn ine} 

AIAAASHRANSRSES 

SOOCSSONSOUNHNARMOCHDOOD 
sor bt 

= 

AWAD WMDHOOHOHAIDHIDIDHOA DWH NW HON NE NEW HHH Deep WOH WHOUNSRHEOAWOOKCOCORMH NW Reo o 

OS UD et et et et ee wmmaonmnmmaonmnwn-i Sesssssse o2a2coocoeoceo" eee ee anmuArwmumanacqn 

genet ns 199 mow Ono Oo 

WP RO J BO BD £0 1 09 G0 HB NO G0 9 29 8 Bo GO Wk RIN OUR NOWOADOSOR 

store neni PSPDBDADPEOHOPy 

= 

Sh es SEE pe Ea ee SS & og : 

naowse Ro 

WRON WHE WOORNEODWWRDeE 

9 SRG 8 A ECS, te tn & bn in Oo ty Go 

a 

wuwiey ton | ell venll aedllaeeliened pe ee eee Ee Se 

_ 

HOT AOIISPASSOSN ANG 

ran 

MAARSOOREAARWHERDOON 

_ 

— oe 

te 

wESewmsws PDRODAAND 

oS 

Seo SS wriotet wy 

er ossooossusssssosy NTVEOOHLOTEPEAOTFH ADO Oe 

opseroses CU Or Go Ole Oo 
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TaBLE I. AVERAGE CoMPOSIIION OF FopDERS AND FrErps—Continued 

ee Pounds per hundred 

td 3 i en 

22| 3 a}. | &2 Eel oO o as 2 
En o oI P<) 2 ow e 
5, 3 E < & Fs £3 i] 

Eat 

GREEN Fopprrs—Combina- 
tion Crops, continued. 

Oats and vetch (4-1)..| 1 | 80.0] 1.8 | 2.7 6.0 | 8.8] 0.7 
Wheat and vetch...... 4 80.0 | 1.6 3.4 6.4 8.1 0.5 
Tall oat-grass and 

alsike ......-.+.++05 2 80.0 | 1.5 | 2.7 5.8 | 9.5 0.5 
Orchard-grass and 

alsike ..... tabi Bail 1 80.0 | 1.5 | 2.4 6.5 9.0 0 
d, Miscellaneous. 

Apple pomace........ 6 | 83.0) 0.6 | 1.0 2.9] 11.6] 0.9 
Sugar-beet pulp...... 1 | 90.0] 0.1 | 14 2.5] 59] O12 
Cabbage waste........ 1 82.0 | 4.9 3.6 26 6.6 0.3 
Carrot tops..... on 1 80.0 | 2.8 4.2 PEC 9.9 0.4 
Prickly comfrey......| 1 | 87.0] 2.8 | 2.3 | 15] 61] 0.3 
Purslane ,.........+- 1 91.0) 15 2.3 1.6 3.4 0.2 

Spurry......ee cece ees 1 | 72.0] 26] 29 | 7.0] 154} 0.2 
2, SrLaGE. 

Corn ......eeceeeeeee| 70 79.8 | 1.2 1.6 5.6 | 11.1 0.7 
Sorghutl ca save «nae wax 6 73.8 | 1.0 0.8 b.3 | 15.8 0,3 

1 72.6 | 2.7 38 8.6 | 11.4 0.9 
4 70.3 | 1.2 6.3 4.5 | 15.6 2.1 
1 80.8 | 1.6 2.4 5.8 9.1 0.3 
1 83.3 | 2.0 2.8 3.9 6.7 1.3 
1 74.9 | 4.1 4.5 6.1 89 15 

Soybean and corn . 6 76.0 | 2.3 2h 7.3 | 10.8 0.8 
Soybean and millet... 9 79.0 | 2.8 2.8 7.2 7.2 1.0 
Millet :stesccaraje arate cteeina s 3 74.0 | 2.4 1.7 7.5 | 13.6 0.8 
Apple pomace..... 1 85.0 | 0.6 1.2 3.3 8.8 11 

3. Hay AND Driep CoaRsE } 
FoppER. 

a. Cereals. 

Corn fodder.......... 118 | 27.5) 4.6 5.0 | 22.9 | 38.8 12 
Corn stover.iacsccens 60 40.5 | 3.4 3.8 | 19.7 | 31.5 Lal 
Oat fodder .......... 6 15.0 | 6.9 | 11.7 25.5 | 38.3 2.6 

6. Grasses. Hay. 

Mixed grasses and 
ClOVERs asaies 2 neways 12 15.0 | 5.4 7.5 28.0 | 41.6 2.5 

Orchard-grass ....... 10 10.4 | 5.5 7.0 | 31.1 | 43.8 2.2 
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Taste I. AVERAGE COMPOSITION OF FoDDERS AND FrEps—Continued 

Pounds per hundred 

Be = 
o 2 4 3 
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ae 

Hay AND DRIED CoARSE 
FoppEr— Grasses, Hay, con. 

TIMODY 2: vserwesease 25 13.3 | 4.1 6.3 | 29.3 | 45.1 1.9 
ROWED se can anenann ane 29 14.0 | 6.4 | 11.4 | 23.9] 41.3 3.0 
Hungarian grass..... 11 10.7 | 6.2 7.8 | 26.3 | 47.3 L7 
Short sedge 1 8.5 | 10.6 7.3 | 21.3 | 49.9 2.4 
Creek sedge . 2 | 41.8] 6.6 2.0 | 16.2 | 32.3 1d 
Herd-grass......0.0.. 1 7.5 | 4.8 6.3 | 26.6 | 53.3 1.5 
Salt marsh hay ...... 13 15.0 | 6.6 6.1 | 234] 46.8 2.1 
Black Svag$ sassaensiex 7 12.6 | 7.1 6.8 | 25.0 | 46.2 22 
Marsh rosemary...... 1 7.8 | 5.8 5.3 | 25.1 | 54.0 2.0 
BSE WAG cevcacecewone 4 11.0 | 7.0 7.4 | 25.9 | 46.7 2.0 
Canada blue-grass.... 1 14.0 | 4.8 5.9 | 31.3) 42.1 0.9 
Kentucky blue-grass..| 3 14.0 | 6.4 7.7 | 30,5 ) 39.7 i.e 
English Way iiss vsosss 102 14.0} 5.3 7.9 | 27.7 | 42.8 ed, 
Meadow fescue....... 7 14.0 | 7.1 5.8 | 32.2 | 39.3 1.6 
Barnyard millet...... 9 14.0 | 7.9 | 10.6 | 28.7 | 37.1 1.7 
Tall oat-grass........ 4 14.0] 4.6 6.4 | 30.9 | 42.1 1:9: 
Italian rye-grass..... 4 14.0 | 6.4 7.1 | 28.6 | 42.2 1.6 
Perennial rye-grass .. 4 14.0 | 7.9 | 10.1 | 25.4 | 40.5 2.1 
Hed -tOp ciara sad nw eene 8 .| 14.0] 4.3 6.1 | 30.1 | 43.9 1.6 
Whilet0ps ves ae cave vs 1 14.0 | 6.0 | 11.2 | 24.4 | 41.5 29 

c. Legumes. Hay, 

BOd ClOVEP con sxavesa 25 11.6 | 7.1 | 12.7 | 26.2 | 40.0 2.4 
Mammoth red clover.. 4 15.0 | 8.2 13.1 | 24.4 | 37.6 1.7 
BISEG snare nnieuaawn 9 11.2] 8.0 | 12.7 | 26.3 | 40.0 1.8 
White clover......... 1 7.1) 9.0 | 14.1 | 27.3 | 40.4 Zoek 
Crimson clover. 3 9.0 | 8.1 15.5 | 29.8 | 35.7 1.9 
Alfalfa...... 7 8.7 | 7.8 | 16.5 | 27.1 | 37.2 2.7 
Cowpea .......5 or 4 11.2 | 9.1 | 15.5 | 22.0] 400 22 
Oats and peas........ 6 10.5 | 7.1 10.3 | 28.3 | 41.2 2.6 
Oat-grass and alsike.. 2 15.0 | 6.5 11.6 | 24.5 | 40.1 2.3 
Orchard-grass and 

alsike...... 0.0005. 1 15.0 | 6.6 | 10.1 | 27.6 | 38.3 2.4 
Oats and.vetch (1-1)..] 3 15.0 | 7.4 | 12.8 | 26.7 | 35.8 a8 
Wheat and vetch..... 4 15.0 | 6.8 | 14.5 | 27.2 ) 34.4 2.1 

d, Miscellaneous. Hay. 

Bairy lotus........... 2 15.0 | 7.0 | 12.6 | 16.8 | 46.1 2.5 
White daisy .......... i 15.0 | 6.0 6.6 | 30. 39.7 2.0 
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TasBLe I. AVERAGE COMPOSITION OF FODDERS AND FEEDS—Continued 

ae Pounds per hundred 
On 

ue .: 
a8 u a a gs 

ee, 2/4/22) 2 | 881 2 
oe ee oe ee 

ag 
Hay AND DRIED COARSE 

FopDERS, continued 

ce. Straw, 

16] 11.2] 3.9 4.4 +! 34.2 | 44.8 1.5 
6 6.6 | 3.3 3.1) 38.2 | 47.5 1.3 
7 8.1] 4.8 4.0 | 36.3 | 44.7 2.1 

Oats and peas........ 2 7.4 | 7.2 4.6 | 35.2 | 43.4 2.2 
Buckwheat ........... 1 9.0 | 6.5 7.8 | 37.2 | 38.8 0.7 
Batley: isosscas-aesires 2 15.0 | 4.8 6.5 | 32.2 | 39.0 2.5 
Horse bean 1 15.0 | 8.1 8.3 | 35.2 | 32.1 1.3 
Soybean .... 3 15.0 | 6.1 4.7 ; 36.1 | 36.3 1.8 
Millet sia:6 sess 's caites 4 15.0 | 5.2 4.1 | 34.2 | 39.7 1.8 

4. Roots. 

Sugar-beets .......... 4 82.0 | 1.2 1.6 1.1 | 14.0 0.1 
Mangel-wurzel........ 2 90.9 | 1.1 1.4] 0.9 5.5 0.2 
Artichokes « xsses asa 1 78.0 | 1.1 29 6.9 | 169 0.2 
Beets, red............ 7 88.0 | 1.1 15) @7/| 8.6 0.1 
Yellow fodder beets .. 4 89.0 | 1.0 1.3 1.0 7.5 0.2 
Uabbages.. voces eve ens 2 90.5 | 1.4 2.4 15 | 3.8 0.4 
Carrots: ssiss saesiiews oe 5 | 89.0] 0.9 1.0 11 7.8 0.2 
Mangolds . 5 88.0 | 1.2 1.4 0.8 | 8.5 0.1 
Parsnips.. Er 1 80.0 | 1.5 1.3 1.5 | 15.0 0.7 
Potatoes ........-... 22 80.0 | 0.9 2.1 0.5 | 16.4 0.1 
Sweet potatoes....... 6 71.1 | 1.0 1.5 1.3 | 24.7 0.4 
Rutabagas « vcvas vaee ve 3 89.0; 1.1 1.2 1.3 7.2 0.2 
Japanese radish...... 1 93.0 | 0.7 0.5 0.7 5.0 0.1 
TUPREDS ssccoscc rete +4 6 90.5 | 0.8 11 12 6.2 0.2 

5. GRAIN AND OTHER 
SEEDs. 

CGP soi vsduassapeses 15 15.4 | 1.3 9.1 1.5 | 68.6 4.1 
Sweet corn.... 3 11.0 | 1.9 | 12.5 2.4 | 64.9 La 
Sorghum seed ens 6 12.3) 1.8 8.6 1.8 | 71.9 3.6 
Milletiscssaa aves eae xa 5 11.56 | 2.9 | 11.6 7.6 | 61.8 4.6 

20 14 | B.1.| 11.3 9.9 | 59.5 4.8 
6 12.0 | 1.8 | 10.2 1.7 | 72.6 1.7 

21 12.7 | 1.9 | 10.8 1.9 | 71.0 1.7 
1 10.8) 2.3 | 10.1 8.7 | 65.6 2.5 
1 9.6 | 4.8 | 35.4 5.0 | 26.2 | 19.0 
2 1°10.9 | 3.3 | 19.5 3.4] 61.4 1.5 
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TaBLE J. AVERAGE COMPOSITION OF FopDERS AND FEEDS— Continued 

a Pounds per hundred 

° ae 

Be ae 
ef] 2] 4] 2/2] #8] z 
A | ee |) S| ee ee 

e mB a2 
Sal 

GRAIN AND OTHER SEEDS, 
continued 

Black-eyed pea....... 1 122) 3.3 21.6 4.1 | 57.2 1.6 
Hungarian grass seed 1 9.4 | 5.0 9.9 7.7 | 63.2 4.7 
Broom-corn seed...... 1 8.9 | 4.5 10.7 «. [*73.3 2.6 
Rice .......2 «. 1 12.0 | 0.2 TA 0.1 | 80.0 03 
Oats and peas........ 1 9.9} 4.7 16.7 | 10.9 | 54.0 3.8 
Horse beans.......... 1 14.0 | 3.8 25.8 7.0 | 48.6 0.8 
Red Adzinki beans... 2 14.0 | 3.6 21.0 4.0 | 56.7 0.7 
Saddle-beans ......... 1 14.0 | 5.3 13.0 4.1 | 49.4 | 14.2 
Barley. oc cies fs viet vines 6 12.0 | 2.4 11.2 5.7 | 66.8 1.9 

6. Orn Cake Mzats. 

Cottonseed meal...... 144 7.6 | 6.6 | 44.6 4.9 | 25.8 | 10.5 
Cottonseed meal (un- 

decorticated) ....... 9 8.8 | 4.9 | 25.3 | 18.5 | 35.1 7.4 
Cottonseed feed ...... 4 10.4 | 3.3 9.3 | 35.6 | 38.7 2.7 
Linseed meal (old 

PTOCEGR asa dx soawes 191 9.8 | 5.5 | 33.9 2S | 38.7 7.8 
‘Linseed meal (new 

7 92 3.7 | 34.8 8.1 | 38.1 32 
9 8.3 | 4.2 23.9 5.1 | 23.8 | 34.7 
2 8.5 | 13.6 14.8 | 22.8 | 37.7 | 12.6 
3 9.0 | 2.4 24.8 6.7 | 43.6 | 13.5 
1 8.7 | 2.0 | 19.6 5.7 | 41.6 | 22.4 

Blood meal (Armour’s 
. BUWIG) tes eeasiaaae 3 11.0; 3.1 84.3 ee 1.2 0.4 

Cocoanut meal ....... 3 9.0 | 4.7 | 20.4 | 11.0] 40.6 4.3 

7 Co-n Propucts. 

Chicago gluten meal..| 19 9.8) 0.9 | 35.9 1.9 | 47.0 4.5 
Cream gluten meal...} 1 7.4 | 1.6 | 41.8] 15] 32.1] 15.6 Hammond gluten meal) 3 | 82) 1.0 | 284) 0.9| 5041 411 King gluten meal .... 2 8.3 |] 1.4 | 37.2 14 | 23.2 | 18.6 Buffalo gluten meal ..| 63 8.5 | 2.8 | 26.0 6.8 | 52.5 3.4 Davenport gluten meal 7 40) 12 | 24.5 7.4 | 54.6 4.6 Globe gluten meal....| 18 8.2) 1.5 | 25.9 TO | 5205 3.0 
Iowa Golden gluten 

MOA] isscscoesescsmeres 2 8.3} 1.0 | 29.4 3.1 | 46.6 | 11.6 

*Ineludes fiber. 
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TaBLE I. AVERAGE COMPOSITION OF FoDDERS aND FEeseps—Continued 

Pounds per hundred 

Sy : RQ 

22) . a|. | gE ga| 2) 2 |2| 2] #3] 2 
Zi e | +) 8 | 2) Be | & 

mt ze 
Set 

Corn Propvcts, continued. 

Nebraska gluten meal 1 8.0 | 1.3 19.6 6.3 | 61.8 3.0 
Pekin gluten meal.... 1 ee 26.1 || gscce | tee 3.1 
Queen gluten meal...| 15 8.5 | 1.7 | 24.2] 66 | 56.2 2.8 
Rockford Diamond 

gluten meal. oo... 6 deve. || eas 27.0 ange 3.6 
Star gluten meal...... 2 7.6 | 0.9 | 23.2 6.5 | 59.4 2.4 
Warner’s gluten meal 2 9.1] 1.1 | 17.8 6.5 | 62.8 2.7 
Waukegan gluten 

Meal sacc ss ccc wows 4 dccaue?.\| aaegjac |) OLB!) a sea! Shee 3.9 
Hominy meal......... 86 90] 2.8 | 11.0 3.6 | 650 86 
Cerealine feed........ 24 96] 2.6 10.5 5.4 | 64.1 7.8 
Maizeline feed........ 8 6.8 | 3.6 9.9 6.7 | 65.2 7.8 
Corn bran, fancy..... 18 9.2 | 2.6 12.6 | 12.2 | 60.0 3.4 
Corn bran, or sugar 
LOO stesso Sie gees ie 28 8.4} 1.2 10.0 | 11.8 | 62.9 5.7 

Starch feed, wet...... 4 68.8 | 0.4 5.0 2.9 | 19.9 3.0 
Starch feed, dried.... 2 9.1}; 0.9 | 14.6 6.7 | 64.0 8.3 
Corn meal........... 110 12.7 | 1.5 9.0 1.7 | 71.0 4.1 
Cob meal............. 18 12.6 | 1.4 7.6 5.6 | 69.6 3.2 
Corn cob........ 000 es 4 31.5 | 1.0 1.5 | 24.0 | 41.7 03 
Corn germ meal....... 2 7.2) 1.6 | 11.4 7.8 | 61.2 | 10.8 
Corn sprouts......... 1 8.3 | 5.6 | 26.0 5.8 | 52.0 2.3 
Corn and oats (prov- 

Onder) cas ceo a canis 88 12.0 | 2.2 9.8 3.3 | 68.5 4.2 
Corn, oats, barley .... 8 10.0] 3.1 | 114) 83) 62.4 4.8 
Corn screenings...... 1 11.0] 2.1 7.4 2.9 | 72.6 4.0 

8. Oat Propucts. 

Ground oats.......... 5 10.0 | 3.8 11.1 9.8 | 60.3 5.0 
Oat middlings........ 2 Ta | 28 | 163 8.2 | 56.2 cer 
Oat chop...... seletaes 4 6.8 | 5.9 8.3 | 22.1 | 53.8 3.1 
Oat hulls,..... a ayptale a 11 7.4 | 6.7 3.4 | 30.7 | 50.5 1.3 
Hulled oats........... 1 ease || wees | 16:2) cess | eens 7.6 
Canada oat feed...... 3 7.3 | 5.9 4.4 | 28.4 | 51.9 2.1 
Cream oat feed....... 1 7.4 | 8.8 7.1 | 21.7 | 51.8 3.2 
Chester stock food ...| 10 rita: || ashenate 7.4] 111) .... 3.4 
Iowa oat feed......... 1 8.7 | 4.8 | 10.6 |) 18.8 | 54.2 2.9 
Friends oat feed...... 12 5.9 | 5.9 8.6 | 21.0 | 55.2 3.4 
Royal oat feed........ 13 7.2 | 7.3 70} 24.9 | 50.8 2.8 
Monarch oat chop .... 4 10.1] 3.4 8.9 9.0 | 64.6 4.0 
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TaBLe I]. AVERAGE COMPOSITION OF FODDERS AND FrEDS—Continued 

Pounds per hundred 
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Oat PRODUCTS, continued 

Vine oat feed 17 7.2 | 5.7 7.0 | 25.6 | 51.7 2.8 
“X” oat feed a: 6.9 | 6.1 734 225 | 539 Sol 

9. WHEAT PRODUCTS. 

Wheat flour.......... 6 12.4 | 0.4 12.0] .... | 74.0 1.2 
Ground wheat........ 4 120] .... | 10.2 ES | same 2.0 
Wheat bran .......... 190 11.2 | 6.0 | 16.0 8.1 | 54.1 4.6 
Wheat middlings, 

Witewes wanes vasees 91 11.3] 2.7 | 15.8 3.5 | 62.5 4.2 
Wheat middlings, 

BLOWN. wei stirs a: 57 10.6 | 3.8 17.8 5.5 | 57.0 5.3 
Feeding flour. --| 49 J0.1.| see. | 19.4 2.6 | secs 5.3 
Wheat feed........... 35 10.8 | 4.3 | 17.0 5.1 | 58.1 4.7 
Wheat chaff .......... 2 11h) 6:5 4.3 | 29.2 | 47.5 1.4 
Wheat bran and oil... 3 wince aie | Be cases |) covered 7.9 
Gluten flour wheat.... 1 55] 0.4 | 84.8 0.2 8.1 1.0 
G:uten meal wheat.... 2 8.0] 0.9 | 39.8 0.8 | 48.9 1.6 

10. Rvs, BUCKWHEAT, 

Rice, ete. 

Ground rye . 1 12.0 | .... QT) ecorehy | ca viet 2.1 
Rye bran......... aa) IO], 11.7] 3.3 | 13.9 3.5 | 54.7 2.9 
Rye middlings ....... 5 IL® | 1.7 | 14.8 2.4 | 66.9 2.9 
Rye feed............. 18 120°) La 9.6 15 | 2a 1.8 
Buckwheat bran...... 13 12.5 | 4.2 20.0 4.3 | 53.6 5.4 
Buckwheat middlings | 30 136 | 5.6 30.5 3.1} 39.2 8.0 
Buckwheat feed...... 12 12.3 | 4.0 | 18.9 | 18.3 | 41.4 5.1 
Buckwheat flour...... 5 14.1] 0.7 4.8] .... | 79.6 0.8 
Rice bran, or feed.... 3 9.0] 92 11.5 | 13.0 | 48.0 9.3 
Rice polish..... 1 9.5 | 6.3 14.3 3.3 | 55.4 | 11.2 
Rice hulls. ies 4 wae || See's 2.9 | 33.5] .. 1.2 
Rice meal............ i 8.5 | 7.4 | 14.4 8.0 | 47.6 | 14.1 
Barley feed .......... z 9.5] 4.5 | 144 8.7 | 58.6 4.3 
Peg Mesleces «cones sxe 2 10.8 | 2.5 | 274 | acne [O71 2.2 
Pea DEST. necsesnues . 2 11.0 | 2.7 | 10.0 | 39.7 | 35.6 1.0 
Bean Mealin. sss ccaves 1 10.9 | 5.7 | 23.2 3.8 | 54.9 1.5 
Peanut bran.......... 2 afeiie> ||) Assets 8.5 |) WZ | sss. 4.4 
Peanut middlings 1 wae oe 9.7 | 39.3] ... 6.5 
Peanut meal and hulls 1 10.9 | 2.1 7.0 | 62.9 | 14.7 2.4 

*Iueludes fiber. 
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TaBLE I. AVERAGE COMPOSITION Or FoDDERS AND FEEDS— Continued 

a Pounds per hundred 
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Rye, BuckwHeEatT, RICE, 
ete., continued. 

Peanut meal ........- 1 8.0] 4.0 | 49.0] 3.5 | 24.7] 10.8 
Cocoa shells,......... 1 2.7 | 10.7 15.5 9.9 | 44.7] 16.5 
Cocoa disti. cc accneaue 1 7.0 | 6.3 | 14.4 5.5 | 42.7 | 24.1 
Cocoanut meal .....-. 1 1.0] 0.8 9.9 | 7.5 | 15.3} 65.5 
Clover meal.......... Lo] sees. [bee 5.8 | 29.2 | .... 3.3 
Sugar-beet feed, wet.. 1 89.9 Dil | ease | ade 0.1 
Sugar-beet feed, dried 4 9.4] 4.4 8.1 | 17.9 | 59.5 0.7 
Molasses-beet feed, 

ALTO. wien seated oot 1 7.6) 6.9 9.6 | 15.7 | 59.8 0.4 
Marsden feed, No. 2..) 1 |....].- 4.0] 28.4] .... 1.3 
Cornaline (coffee 

Hull8): ¢cxese asses eve a cap vau 2.7 | GB)2-) wee 0.6 
Cotton bulls.. 5 11.0 | 2.6 5.3 | 39.7 | 39.0 2.4 
Cotton hull bran. - 1 11.0] 1.9 2.3 | 35.0 | 48.7 11 
Plax seed screenings. 1 7.0 | 5.4 | 15.7 | 16.5] 44.5 | 10.9 

11. Brewery anv Dis- 
TILLERY PRODUCTS. 

Malt sprouts stutaa\avor tes 107 9.6 | 6.9 | 25.8 | 10.6 | 44.9 2.2 
Brewers’ grains, wet.} 13 74.1 | 1.0 6.4 3.7 | 12.7 2.1 
Brewers’ grains, 
tie, » canes dakenses 119 8.5 | 3.8 | 25.7 | 13.6 | 41.4 7.0 

Brewers’ swill........ 1 94.3 | 0.3 1.9 0.7 2.0 0.8 
Distillery grains, 

Orlete. brine xacdewan 9 7.0 | 1.6 | 23.7] 12.8 | 44.0} 10.9 
Molasses grains ...... 6 11.4 | 7.7 19.3 | 10.6 | 48.2 2.8 
Molasses feed...... 2 10.8 | 6.6 18.6 8.3 | 52.9 2.8 
Molasses, Porto Rico.. 2 24.0 | 6.8 Bel | eds: | G01. ee 
Atlas gluten meal . a wie cr Il eateee PCBOO [ans we sawn ||) JAE 
Ajax flakes.......-... 4 6.5} 2.3 | 32.4] 13.0] 33.8) 12.0 
Corn protegran....... 1 7.6) 1.7 | 31.3] 12.2 | 364} 10.8 
Sucrene dairy feed... 4 10.2 | .... | 19.6 9:0: }) axe 7.0 
Sucrene oil meal...... 3 9.0 | 5.7 | 23.2 | 10.7 | 48.6 2.8 
Grano-gluten feed.... 6 6.0 | 2.6 | 26.9} 11.6 | 41.4 | 11.5 

12, Freep MIXTURES. 

Blomo feed .......+.. a 13.3 |11.6 | 16.3 | 10.9 | 46.9 1.0 
Bibby’s dairy cake... 4 10.0) 7.4 | 19.7 8.6 | 44.9 9.1 
Boss corn and oats 

POEM wieiesis siereiere sesersieis 8 9.2 | 4.1 8.8 | 12.3 | 61.1 4.5 



396 FORAGE CROPS 

TABLE I. AVERAGE COMPOSITION OF FODDERS AND FrEps—Continued 

Pounds per hundred 
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FEED MIXTURES, continued. 

Buffalo dairy feed.... A 7.8) 38 | 15.6 | 11.8] 56.7 4.3 
Buffalo horse feed.... 1 82 | 38 | 128 9.0 | 60.2 55 
Buffalo stock feed.... 1 anh a BO 9.1] 176] .... 4.6 
Cornelia dairy feed... 1 9.0 | 3.6 22.7 5.2 | 54.1 5.4 
Crackerjack dairy 

TOGO cece oy dues ae 2 ted | FAL | 20,7 761255) 121 
De Fi corn and oats 

1604, cs yen caneug vans 2 a ‘ 8.7 | 14.3 xis ad 
Diamond corn and 

oats feed........... 1 ae 9.7 8.9 5.8 
Durham corn and oats 

POCd «veces sv vade ves, 1 2 oe G5} Wd | 202 2.8 
Empire feed.......... 1 TE1L| 2.6 7.8 7.3 | 67.2 4.0 
Excelsior corn and 

oats Teed. 2.266 esse» 2 8.9 | 6.7 5.0 9.4 | 59.7 5.8 
H. O. dairy feed......; 15 8.3 | 3.8 | 18.6 | 12.0 | 53.2 4.3 
H. O. horse feed 18 OS || 22 4 Tae 9.2 | 61.0 4.4 
Holstein sugar feed... 1 8.0 | 6.7 | 12.6 | 10.0 | 60.0 260 
Imperial dairy feed... 1 7.6 | 4.7 8.3 | 20.0 | 56.3 3.1 
Marsden feed, No. 1.. 1 sice | asee | TRF | T2000) coc. 5.1 
Macon sugar feed . 2 6.0 | 6.6 | 14.0] 10.2 | 61.6 1.6 
Nutrocgleti cy sicna vsess 1 8.9) 4.7 | 20.2 7.4 | 53.9 4.9 
ct) re 4 8.0 | 2.5 | 21.8 | 10.0 | 51.1 6.6 
Parson’s Six-Dollar 

OOM vays cieseue ca hater airanees 1 M0} 79 | WO | TH | SE.1 ook 
Puritan ground feed.. 1 lll | 39 7.5 | 13.7 | 61.2 26 
Quaker dairy feed....| 26 7.3) 5.5 | 14.4 | 15.3) 53.7 3.8 
Schumacher’s stock 

10 B91 48 7 12.7 9.0 | 59.0 £6 
1 804 3.9 | 115] Thi} 62.9 2.2 

Star chop............. 1 aeaava. |Ih-aterss BEB | DB esas, Sur 
Victor corn and oats..| 33 9.0 | 4.7 9.1) 10.5 | 62.3 4.4 

13. Stock, CALF AND 
Pouuttry FEEDs. 

American calf meal... 3 avaace |p etacieh I TOS 23) | sais 8.0 
Blatechford’s calf meal 8 9.0 | 5.5 25.2 4.6 | 50.6 5.1 
Cab DONG: ceeeenwrses 1 96.0 | 215 | 2007 | sess 0.2 | 31.6 
American poultry feed 5 10.2 |} 3.7 | 128 43°) 61.5 6.5 
H. O. poultry feed 15 9.0 | 2.9 | 17.5 4.7 | 604 5.5 
H. O. scratching feed 3 10.7 | 2.1 12.5 2.2 | 68.4 4.1 
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TaBLE I. AVERAGE COMPOSITION OF FODDERS AND FrEDS— Continued 

as Pounds per hundred 
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Stock, CaLF AND POULTRY 
FEEDS, continued. 

Paine’s stock food.... 1 11.3 | 10.1 | 11.3 | 10.1 | 469 | 10.3 
Nutrium milk powder. 1 wae | sees. | BBB | cases} ogee 0.7 
Animal meal..... aieae 7 48 | aves |) BB.0 | sees -» | 10.4 
Beef scrap ........... 16 7.9 | .... | 55.5 ee .. | 15.0 
Raw ground bone..... 1 8.0 | 64.4 | 23.9 ame 3.4 0.3 
Cubelovet nic. cscs a4 oy 2 10.0 6.8 | 17.9 | 20.5 | 41.8 3.0 
Meat and bone meal..| 37 6.0 | 37.4 | 39.5 Byes 6.3 | 10.8 
Meat S¢rap is saass aan 11 9.0 | 17.6 | 50.8 Be 4.5 | 18.1 
Mutton scrap... i 7.0 | 33.1 | 39.9 a 53] 14.7 
Granulated milk 1 10.0 | 26.5 | 35.9 18.1 9.6 

Bakery refuse........ 1 13.0 | 10.1 8.0 0.3 | 63.0 5.6 
Cassava starch refuse 1 12.0 1.6 0.8 6.1 | 78.8 0.7 
Mellin’s food refuse.. 1 7.0 3.9 | 11.4 7.1 | 67.2 3.4 
Btareh refuse ssccseve 2 12.0 1.8 4.8 38 | 76.3 1,3 
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TABLE II 

FERTILIZER INGREDIENTS OF FODDERS AND FEEDS 

Number of 
analyses 

Pounds per hundred 

Nitrogen Phosphoric 

acid 
Potash 

1. Green FopDER......... siehniee Cerenca 
u. Cereals and Grasses. 

White Thoroughbred Flint corn.... 
Southern White corn............... 
Sweet corn............. 
TOOSINGC ins ie asiew vase tire-avied. oc 
Rural Branching doura........ 
Yellow milo maize 
Red kafir corn ....... 

Japan broom-corn millet. 
Japan millet ........ on 
Barnyard millet.........0.esceeeeee 
Pearl millet ee ee ee ee 

Sorghum ... 
Sugar-cane 
Orchard-grass ...........ececee eens 
Pasture +27 ass 05. .acesisecsie wees vee 
sea jan grass....... 

b. Legumes. 

Red clover...... a scoreivinie 
Mammoth red clover... 
Crimson clover......... 
Alsike clover... 
Sweet clover .. 

Canada field pea 
Soybean ........ 2... “ 
Velvet-bean..... 0... ccs cesececeneee 

»~ ou 

» 

Da ph et ad DD tt 0 et ee 

° ey cy =. iu oo i te _ 

ecoosssossssssssossssoss SVP WWOR MH NDE NWOWWNNNWWNNNW NRAONWDSDSOWSOOOCODAIN EN SCHON DNDE DW Seospsossssssoosssesssesess [plied adil eet andl 5 Bel ee nell el ol all eel ode oo ad OAS INAWODHE ARE WANNWRE OOF ON eos osssosssssssssssssess VAaMIAaPriaqPrnw PPAR OP OW DN Ww AOPON RAP RWEDWWOOCOUTANAROH 

0.54 0.12 0.67 
0.50 0.12 0.27* 
0.47 0.12 0 39 
0.53 0.15 0.50 
0.43 0.12 0.40 
0.58 0.12 0.50 
0.47 0.13 0.46 
0.44 0.14 0.42 
0.63 0.14 0.56 
0.55 0.14 0.57 

* Below normul evidently. 
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TasceE Il, FERTILIZER INGREDIENTS OF FODDERS AND erps—Continued 

Pounds per hundred 

ee 3 
be 4 

£5 3 § 4 
as 2 a5 a 
za*| g¢ | 8 

a a 

GREEN FovDER—Legumes, continued. 

Band Pete ix ievsioeraxcerencnna sna 6 0.55 0.14 0.52 
RaPGvesaxe sve ee eee 3 0.35 0.12 0.62 
Horse hean ...........ceeeeeee ao 1 0.41 0.05 0.21 
White loping. ..6:22.. cs eesidace ciecicc ce 1 0.45 0.05 0.26 
Yellow lupine.............eceee eee 1 0.40 0.09 0.44 
Flat pea ..... 1 0.75 0.10 0.32 
Small pea... se 1 040 0.09 0.31 
Sain LOUD: jicicvs arses avsaracietexe jeseratois 1 0.68 0.20 0.57 
Serradella .. 2 0.36 0.12 0.37 
Sulla; cices écicmesiocans sere i NE Re 2 0.68 0.12 0.58 
Spring vetch......... Liane aaa Dns 1 0.36 0,10 0.45 
Hidviey Verew. cies ceux cesses paxccnees 1 0.44 0.08 0.28 
Oats and: Peas) eicssicaisie osc secieicwreieiniecevce 3 0.33 0.15 0.50 
Oats and vetch........... cece cece ee 4 0.30 0.14 0.30 

c. Miscellaneous. 
Apple pomace.......ceceeeeseescces 2 0.21 0.02 0.12 
Carrot tops: sciciscs ssccvcine se wseecacceme 1 0.69 0.13 1.08 
Prickley comfrey..........0222+ e008 1 0.37 0.12 0.76 
Common buckwheat..............6- l 0.44 0.09 0.54 
Japanese buckwheat. és i 0.26 014 0.53 
Silver-hull buckwheat.............. 1 0.29 0.14 0.39 

2. SILAGE. 
COP x cecais koan aia Raed wee es? 30 0.23 0.12 0.36 
Corn and soybean ..........- 1 0.65 0,15 0.36 
Millet and soybean. 5 0.42 0.11 0.44 
Millet..... soewaes - 3 0.26 0.14 0.62 
Sorghum. .......ccee cece ceccenceees 6 0.13 0.15 0.19 
Red clover .....scececescuvccesscses 1 0.61 
Brewers’ 27al0S .o<0ecsse vers anne’ 4 1.01 
BRYG v<cad covenes ee 1 0.38 
COW POR oc ce eaves vrcnie pasaceus env 1 0.44 0.15 0.46 
Soybean ...... cece ccecececceeeeeees 1 0.71 0.16 0.75 

8. Hay anp Driep Coarse FoppER. 
CORN erdinie sent wees araceasnaiusinana tio une sie 64 0.78 0.28 1.00 
Oss) ccc seme asanes eaewe ema ee Hs 1.87 0.65 1.90 

a. Grasses. Hay. 
Orchard-grass ......06 as Stajerevsietsieiviaiats T 1.07 0.33 1.62 
TiMOthY ceca iawere ease ena e es 18 1.08 0.35 1.34 
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Tasie II. FERTILIZER INGREDIENTS OF FoDDERS AND Feeps— Continued 

Pounds per hundred 

24 
ae | < 
g2| 8 | gs 4 
ee z Ge 3 
A r= g a 

a Au 

Hay anD DRIED CoaRsE FoDDER—Grasses, 
Hay, continued. 

Hungarian grass ...... se. eeeeeeees 9 1,22 0.43 1.54 
Short sedge... 1 0.16 0.14 1.13 
Creek sedge. ae 2) 1.33 0.03 0.53 
Fler STAG sc c-seesvea ehe veanecs aun) 1 1.00 0.35 1.57 
Salt marsh hay.........--..0e0-.0-- 3 0.73 0.09 0.82 
Sell HAY «caves cate seas eee nee 1 1.05 0.23 0.64 
Black grass .......... 4 1.07 imei arch 
Marsh rosemary...... 1 0.84 0.06 0.27 
Bog hay ........e.005 2 1.23 0.18 0.73 
Barnyard millet..... 3 1.29 0.43 2.88 
Italian rye-grass ... 4 1.12 0.53 1.19 
Kentucky blue-grass . 2 1.20 0.39 1.54 
Meadow fescue....... 6 6.93 0.37 1.98 
Perennial rye-grass .. . 2 1.16 0.53 1.47 
RRO-1OD csv ce asenee sot nein ead toe 4 1.07 0.33 0.95 
English hay (mixed)............... 13 1.34 0.32 1.61 
ROW 5 x sosrateia re sieisia: 'ewieinia ticles 13 1.72 0.48 1.58 
Branch evass s2seceewsciec sowesececie 1 1.06 0.19 0.87 
POX (BYASS sie oc ors s Sxisiapeiess oie 8 Se sini ewes 1 1.18 0.18 0.95 

b. Legumes. Hay. 
R6G (CLOVER... oie vissec ecieie cies shone ties 22 2.09 0.43 2.08 
Mammoth red clover eee 3 2.14 0.52 1.16 
AINGING ce sg ekncie 22 5 tae eee 7 2.04 6.51 1.12 
White clover........ cece cece ee cee 1 2.25 0.25 1.06 
Crimson, ClOVOr o, cv sevexcncoweni nes a 2.48 0.62 2.11 
Altaltssa esas ve 7 2.66 0.54 2.46 
Cowpea...... wi 4 2.48 0.66 2.36 
(Jais OM POR sacaccscceigesenwegese 2 1.65 0.61 1.81 
Oats and vetch ............. ase 4 2.00 0.60 1.27 

c. Straw. 
Oats: And Pea. ocicicietssisisie sess Swivels 2 0.74 0.39 3.20 
Wheat .. 15 0.43 0.13 0.74 
RVG: cesar cere niwes Oeriemnaamecmenss 6 0 50 0.29 0.79 
OSES ccc sa deed te edK ds See eee eee RES 7 0.65 0.22 1.22 
BUCK WHGAGisiei.)2. i2ie 6 accctosis cfs daisies aren 1 1.24 0.13 1.14 
Batley nccse sere creas oxsnan eam eeees 2 0.95 0.19 2.03 
ROYDCUE 5.00 eckrn scans eeu dane ane eles 1 0.69 0.25 1.04 
MUNLGH taevaxnss ce aces noma wees e xed 1 0.68 0.18 1.73 
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TABLE II. FERTILIZER INGREDIENTS OF FoDDERS AND FEEDS—Continued 

Pounds per hundred 

® 3 2 
5 £ =] 7 ai 
qs & 23 a 
5a ° aS s 
a* | £ g@ 2 

a a 

Hay anpD Drigp Coarse FODDER, con- 
tinued 

d, Miscellaneous. 

Broom-corn waste (stalks) ......... 1 0.87 0.47 1.87 
Palmetto: TOOG.c66 sede siewenseies eews 1 0.54 0.16 1.37 
Spanish moss ......-....0 eee eee ee 1 0.61 0.07 0.56 
WICC GIS Y ves sera sot sisauewiareinaeieas 1 0.26 0.4 1.18 

4. Roots, ETC. 

Sugar-beets .......0 cece eeee caren 4 0.26 0.12 0.48 
Mangle-wurzel ..........0.e sees eee 1 0.19 0.06 0.46 
ATODOKG cswsaeae oder ceee o Hed 4508 J 0.46 0.17 0.48 
Deets, 260. wrcnsicnwsean pac ceere tek 8 0.24 0.09 0.44 
Beets, yellow fodder .............-- 1 0.23 0.11 0.56 
Man golds is .scateisea sis vical suaisaiereiaea ad <a 3 0.15 0.14 0.34 

a 0.16 0.09 0.46 
1 0.22 0.19 0.62 
5 0.29 0.08 0.51 

Japanese radish.. 1 0.08 0.05 0.40 
STALE AP Sia isie versa ieracspers'sie.t6eis 4 017 0.12 0.38 
Rutabagas .......cecece cw ecee cece 3 0.19 0.12 0.49 

5. GRAIN AND OTHER SEEDS. 

15 1.48 0.61 0.36 
20 1.81 0.77 0.57 
6 1.62 0.81 0.52 

21 1.73 0.96 0.35 
1 1.62 0.78 0.59 

Soybean 1 5.30 1.87 1.99 
Red Adzuki bean........-e.eeee00s 1 3.27 0.95 1.55 
White Adzuki bean..... Fe Se wie wae 1 3.45 1.00 1,53 
Ball e-Deais. cs eaaa ve kes sad onvRaoea 1 2.08 1.49 2.09 
COWPEA 02. eee cece eeeeen ees 2 | 3.12 1.01 1.20 
Horse beatt s2nasc ance nance 4.10 1,20 1,29 
Hungarian grass seed 1 1.59 0.47 0.38 
Broom-corn seed ........ 1 1.71 0.72 0.52 
Common millet seed .... sonar 2 200 0 95 0.45 
Japanese Millet seed .............--- 1 1.58 0.63 0.35 
RCO tece oven casawcns san cease taeda 1 1.98 0.18 0.09 
Oats Bid YORS ..ccrswas iecoeana cess " 2.68 1.02 0.92 
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TABLE II. FERTILIZER INGREDIENTS OF FODDERS AND FrEDsS—Continued 

Pounds per hundred 

3 m 

no 2 
2m g 8 a 
g "4 be ax ee 
aq g ao pz} 

a* FS oun gy a: 
6. Om Cake MEALs, 

Cottonseed Mal... .0 2 ea ewan vena wees 144 7.14 3.09 1.82 
Cottonseed meal, Undecorticated ... 9 4.04 1.85 1.48 
Cottonseed feed.............. 00000 4 1.49 0.45 1.10 
Linseed meal, old process .......... 191 5.43 1.88 1.31 
Linseed meal, new process......... 7 5.70 2.16 1.49 
Ploxsded. wieal soci e600 es seen veen 9 3.82 1.30 0.93 
Palm-nut meal .. 2 2.69 1.10 0.50 
Cocoanut cake .. 1 3.88 1.60 2.40 
Corn-oil meal ... 3 3.97 1.40 0.18 
Germ-oil meal ........ ieee Pee ceee 1 3.18 0.91 0.08 

7. Corn Propucts. 
Chicago gluten meal ......... wane 19 5.74 0.34 0.06 
Cream gluten meal.............0008 1 6.68 0.31 0.06 
Hammond gluten meal............. 3 4.54 0.50 0.08 
King gluten meal ...... 2 5.95 0.66 0.06 
Buffalo gluten meal .... «s-| 63 4.16 1.15 0.57 
Davenport gluten meal............. 7 3.92 Siete hae 
Globe gluten meal..............206- 18 4,14 0.62 0.12 
Iowa gluten meal........ceee eee eees 2 4.70 0.43 0.08 
Nebraska gluten meal .............. 1 3.14 0.44 0.08 
Pekin gluten feed................25 1 4.18 aise aroha 
Queen gluten feed...............6.. 15 3.87 0.37 0.04 
Rockford Diamond gluten feed ..... 6 4.32 ee ea oe 
Star gluten feed.................0.. 2 ned 0.33 ce 
Warner’s gluten feed .. 2 2.80 0.32 0.05 
Waukegan gluten feed . ike 4 4.29 bra neil 
Hominy meal .........c0eecee scenes 86 1.75 1.40 0.75 
Cerealine feed ....... eT eee 24 1.68 1.27 0.67 
Maizeline feed .... 8 1.58 1.41 0.78 
Corn bran, fancy.........seecceeeee 18 2.02 1.01 0.62 
Corn bran, or sugar feed ........... 28 1.60 0,22 0.09 
Starch feed, wet ...........c0cceees 4 0.80 0.05 0.02 
Starch feed, dried...2............0, 2 2.34 esa eid 
Corn meal ........ +} 110 1.44 0.63 0.37 
Cob meal . «| 18 1.22 0.55 0.46 
CORN COD is 5705305. ais aieavivs vnrdlotinecisiaies 4 0.24 0.07 0.29 
Corn germ meal..............0eeeee 2 1.82 0.39 0.21 
Corn sprouts......... cece eee eee 1 4.16 1.54 1.84 
Corn and oats (provender)......... 88 1.57 0.71 0.44 
Corn and cob meal .............04. 29 1.38 0.56 0.46 
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TasiLe II FERTILIZER INGREDIENTS OF FoDDERS AND FEEps—Continued 

Pounds per hundred 

ay 5 
g ol | #7 
ge/ & | 2s | 3 
ae) 2 | ee | 3 

a: 
8. OaT Propucts. 

Ground oats ..........ccccececeeces 5 1.78 0.76 0.50 
Oat middlings ..................005 2 2.61 1.27 0.72 
Oat chop ....... 4 | 1.34 | 0.66 0.69 
Oat hulls ..... 11 | 0.54 | 0.24 | 0.52 
Hulled oats ......... 0.2. cece ueee nes na | 2.59 ae Ents 
Canada oat feed ....... 3 0.71 0.31 0.62 
Cream out feed ........ 1 1.14 0.56 0.66 
Chester stock food 10 1.18 ts, Ades 

Friend’s oat feed..... ec ibaa eres pasealeren 12 1.38 0.62 0.65 
Towa oat feed 1.2... .....cceee ee eece 1 1.70 0.48 0.53 
Monarch oat chop 4 1.42 0.63 0.46 
Royal oat feed .. 13 1.12 0.48 0.70 
Vim oat feed 2... ccccesecsecceceecs 17 1.12 0.56 0.69 
SS OMb LOOM sicisie saied visiecatgisie'e sieisiene’ stay 1 1,20 0.61 0.73 

9. WHEAT PRODUCTS. 

Wheat flour.cssscacs ecelos exer, 6 1,92 2.20 1.50 
Wheal OVNI. cinee knee penwserawer iad 190 2.56 2.92 1,57 
Wheat middlings, white............ 91 2.53 1.34 0.70 
Wheat middlings, brown........... 57 2.85 1.87 0.94 
Feeding flour, dark .... wi 49 3.18 2.14 1.09 
Wheat feed ...... «| 85 2.72 2.04 0.54 
Whe atidh aff sciais x: siaisvees. a1 so sta sieicratstefe ces 2 0.69 0.95 0.56 
Damaged wheat..........26++ sicoomin 1 2.26 0.83 0.51 

10. Ryz, BuckwHeat, Ricz, ETC. 

Ry@: DAD esscie salary: dinieiwinisiaersie sretne 2.25 1.54 0.95 
Ry@ MIGGUNES oo. sccseeneereseeraws 2.29 0.56 0.49 
Rye £600 oes winis s cesewe sarees semee velex 1.54 0.77 0.47 
Buckwheat bran....-....ceeseee ene 3.20 1.77 0.93 
Buckwheat middlings .. 4.88 2.60 1.33 
Buckwheat feed........ 3.02 1.58 1.05 
Buckwheat flour............. 0.77 0.52 0.16 
Buckwheat hulls.........eeeeeeeees 0.49 0.07 0.52 
Piece: DRAW s a52 secs: ssaispe'g wieictaie o's evan views 0.71 0.29 0.24 
eg Oe en ener eee 2,29 3.29 1.19 
Rice HUNG is oases. secre oie oye. ares sis 6 ae 0.58 0.17 0.14 
Barley feed .......c00ccccserenceres 2.30 1.29 0.90 
TOU DERIEY sxecwsans ca wane ae ees 1.56 0.66 0.34 
POG Bl wie cares cies eesie Sra ane ae Giana aes 4.39 0.91 0.99 
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TaBLE II, FERTILIZER INGREDIENTS OF FODDERS AND FEEDS—Continued 

Pounds per hundred 

Sg - 
Ze; ¢ | 3 z 
6 ot 23 g 
33 4 ne Ss A Ft 8 < 

a a 

Rye, BuckwHeat, RICE, ETC., continued 

Pea feed ........ Mahanevayaue ead v avelats’ steaacaye 1 2.29 0.72 0.72 
Bean meal.......... 1 3.72 0.94 1.45 
Peanut meal and hulls . 1 1.13 0.15 0.62 
Peanut feed....... 2 1.46 0.23 0.79 
Peanut husks ........... 1 0.80 0.13 0.48 
Cocoa shells . I 2.48 1.4 2.39 
Cocoa dust... 1 2.30 1.34 0.63 
Clover meal......... 1 0.93 pu a sas 
Sugar-beet feed, dry ....... 4 1.29 0.24 0.57 
Molasses beet feed, dried .. 1 1.54 0.15 1.81 
Cotton hulls..... LE Raich Seue Gkgtwk wad 3 0.75 0.18 1.08 

11. BREWERY AND DISTILLERY Pro- 
pucTS. 

Malt sprouts ..... Swot. ees S:t68 107 4.13 1.61 1.78 
Brewers’ grains, wet...... Sciences 13 1.02 0.26 0.03 
Brewers’ grains, dried ..... eeisieiaieie 119 4.11 1.01 0.08 
Distillery grains, dried... 9 3.79 0.60 0.17 
Molasses grains.......... : 6 3.09 0.85 2.11 
Molasses feed ..........ccceaecsnees 2 2.98 0.82 1.96 
Molasses, Porto Rico..cccee sees acne 1 0.51 0.12 3.68 
Ajax flakes.............. Pek manne, Hx 4 5.19 0.68 0.18 
Corn: protegran’ cccivecis sesies eaegaies 1 5.01 0.58 0.11 
Sucrene dairy feed...............5. 4 3.14 0.60 0.24 
Grano gluten feed..... Stats aeAlmeen 6 4.30 0.65 0.19 

12. FEED MIXTURES. 

Bibby’s dairy cake .............000- 1 2.94 2.07 1.67 
Blomo feed ..... mations 5 2.61 0.45 2.54 
Blood meal, Armour’s........... 1 13.55 0.26 0.18 
Boss cory and Oats ccs scacus we 8 1.40 0.88 0.63 
Buffalo dairy feed............. 1 2.49 0.89 0.56 
Buffalo horse feed............. 1 2.13 1.01 0.70 
Cornelia dairy feed....... 1 3.63 1.45 0.85 
Crackerjack dairy feed. 2 4.92 2.24 1.70 
Empire feed ......... 4 1 1.25 0.83 0.54 
Excelsior corn and oats feed ....... 2 1,58 0.99 0.73 
Hi, Oy Gary FEO. asiciseccaicisoaceme yo 15 2.98 0 86 0.61 
H. O. horse feed.. 18 211 0.99 0 60 
Imperial dairy feed ..... asiacauintoce 1 1.32) 0.47 0.51 
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TABLE IT. FERTILIZER INGREDIENTS OF FoDDERS AND Frrps—Continued 

.Pounds per hundred 
te 

nS zi 
a2 Fl q 
gz| 8 | 2s | @ 
ae ° as 3 
ze] & ge 2 

a cy 

Freep MIXTURES, continued 

Marsden feed, Nou 1 aniswestavesces 1 2.19 — re 
Nitro -letis vs camas eens xa vex Behave Se 1 3.23 2.05 1.20 
Protein sie oseine sicarcien sie oie 1 3.04 1 02 0.58 
Puritan ground feed. 1 1.20 0.55 0.58 
Quaker dairy feed......... 26 2.30 0.98 0.89 
Schumacher’s stock feed... 10 2.03 1.15 0.75 
Star’ Chop <sticasins vesiceusiee vaextess 1 1.36 es 
Victor corn and oats feed 33 1.46 0.77 0.60 

13. Stock, CALF ANN POULTRY FEEDS. 

American calf meal ..............-- 3 2.77 oe 5 eh 
Blatchford’s calf meal ............. 8 4.03 1.45 1.13 
American poultry feed. 5 2.21 1.21 0.91 
H. O. poultry feed ..... 15 2.80 1.32 0.73 
H. O. seratching feed......... 3 1.99 0 95 0.48 
Paine’s stock food ..........-- 1 1.80 1.98 0.82 
Nutrium milk powder......... 1 5.41 ale ait 
Animal meal 7 6.08 ave eeAte 
Beef scraps 16 8.88 anaes : 
Meat and bone meal..... aitenostasis --| 10 5.92 14.68 
Meat scraps..... Re Mest a E- Kino BEES 4 7.63 8.11 



CoEFFICIENTS OF DIGESTIBILITY OF FEED 

FORAGE CROPS 

TABLE III 

1. Experiments with Ruminants 

STUFFS 

Per cent 

H a 4 at 1% wey laz| 7/2.) 2] 8] 3 
#1 Ge] 8 )8s/ 8) e8] 8 
BSA) EB |e | ee ee) 2 
A a | 6 o | 48} 2 

1. GREEN FODDERS 

w. Cereals and Grasses. 

Corn, dent, immature.| 68 diate 42 66 65 71 68 
Corn, dent, mature...| 68 92 34 53 57 73 74 
Corn, dent, mature, 
Band W., coarse ...| 52 24 46 59 78 

Corn, Eureka, silage, 
just forming ears..| 67 | .... | 42 | 67 | 60 | 72 | 66 

Corn, Sanford,mature| 69 71 34 52 75 71 66 
Corn,sweet,milk stage| 77 | .... | .... | 77 75 81 74 
Corn, sweet, roasting | .... 72 48 62 60 77 74 
Millet, barnyard, 

, DIOSSONiecay va veece 70 axa 56 65 3 71 58 
Millet, Japanese ..... or 64 55 50 62 67 68 

Hungarian grass..... 66 68 steve if) 633 70 67 | 62 
Sorghum............- 6% | eana | een] 66 59 74 74 
Barley, bloom parte G7 | eee 72 61 7 60 
Barley, seedsforming| .... | 68 | 42 | 69 | 56 | 74 | 49 

Eb ais java a apie shatn a erste: vei sve ery 62 60 73 55 62 69 

Ry@.. cece ese ee eee eee HAM seosedig: Vetere 79 80 71 74 
Grass,meadow, young] 69 ee = 65 74 72 55 
Grass, meadow, young 

dtiedsxass 4 ea kiewS KA at duaytee 7 77 73 60 
TiMOthy iiviccice cise cose 64 Be 32 48 56 66 52 
‘Timothy rowen....... wesié 66 wee 72 64 68 52 

‘, Legumes. 

Alfalfa..ccccceeseees 61 40 74 43 72 39 
Soybeans, medium 

green, blossom.... 63 25 7 47 71 50 
Soybeans, medium 

green, seeding ..... 65 67 28 78 45 77 55 
Crimson clover, blos- 

SOM s.. swans Yao edten eons 69 77 56 74 66 
Red clover, blossom..| 66 earare 67 53 78 65 
Clover rowen,blossom | .... 61 62 52 65 61 
Cowpeas, ready for 

SOLUTE scan ooednk 68 74 23 76 60 81 59 
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TABLE III. Corrricients or DIGESTIBILITY oF FEED Sturrs—Continued 

1, Experiments with Ruminants 

Per cent 

5 pal } 8 13 +” 

e|es| 2] 8a] a | ge) 4 
eee eS fae) @ bee e 
u fo) | B eS o tgs, a] 
a o 15 o } 48] 9 

GREEN FODDERS, continued 

Canada field peas, 
before bloom....... 68 71 sued 82 62 71 52 

Canada field peas, 
bloom to seeding ..| 64 coin | BE 81 45 76 55 

Spring vetch.........| 62 aes 17 71 44 76 59 
Winter vetch......... 71 aa be 42 83 63 77 7A 
Dwarf Essex rape....| 85 | .... | 63 89 87 92 48 
Barleyandpeas,bloom| .... 65 54 75 52 68 59 
Oats and peas, bloom | 70 68 49 74 64 72 64 
Oats and peas, seed..} .... 62 47 74 55 63 64 
Oats and spring vetch, 
DOO oa vases eee 67 | .... | 53 5 68 68 47 

Winter wheat and 
hairy vetch..... ---| 69 | 2... | 44 75 68 73 57 

2. SILAGE. 

Corn, dent........... 64 70 37 49 65 69 77 
Corn, flint, mature, 

small varieties..... 75 77 |... | 65 7 79 82 
Corn, flint, earing, , 

JATEO exacenvaixesss 70 72 34 56 72 76 73 
Corn, fine crushed, 

SteCKS......eeceeees 64 atari [aie |) 38: 75 65 76 
Corn, fine crushed, 

SHEEP ..-..e scenes 54 cnpisian ( ceieis 21 64 55 68 
Corn, mature, fedraw | .... | .... | ...- 45 59 71 86 
Corn, mature, cooked | .... | .... | .--- 39 70 75 87 
Corn, steamed... ... 72 76 48 55 76 76 90 
Corn, sweet, mature .| 68 70 acai 54 71 72 83 
Kafir corn, mature...| 55 57 eee 28 57 62 50 
Sorghum, ‘mature . 57 59 eee 9 58 64 56 
Soybean and barnyard 

Willlet ca veus cewavaes 59 eon ee 57 69 59 72 
Soybean and corn : 

(9-14) ckwesswewca vs 69 72 42 63 62 78 83 
ClO Ver accicisieisisie cae ix 44 45 36 35 48 45 45 
Soybean ..axcs seananx 56 67 sata 66 53 65 57 
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TaBLE III. Cormrricients of DIGESTIBILITY OF FEED SturFs—Continued 

1. Experiments with Ruminants 

Per cent 

e H fs) ov a ° oO 42 2 
a Qu a a 2 6s & 
ct a8 s aa a oe 
q arcy © on aw ow g 

tog ss os ui oi 5 by | 3 5 3 = @ 5 
s) oO i mR au Pag oO 
eB o Oo io} cs 

SILAGE continued 

Oats and pea......... 65 67 62 75 61 67 75 
Corn: 1A Sunflower 

heads 144A. Horse- 
Deans WA. once sees 66 68 41 63 60 72 7 

Corn: 1A Sunflower 
plant 4A. Horse- 
Dats HA. cas ee vee 65 69 26 58 65 74 74 

3. Hay anp DRIED 
COARSE FODDERS. 

. Cereal Fodders 

Corn, dent, immature | 62 63 43 50 67 62 65 
Corn, dent, mature...| 66 Seer 23 45 68 73 70 
Corn, flint, ears form- 

a 

WE peenes cxmiew eas 70 71 mide 70 72 a 67 
Corn, flint, mature...| 70 sae. |) «as ve 64 76 71 ra 
Corn, sweet, mature .| 67 vi si aie 64 7. 68 74 
Corn, stover ......... 57 55 41 36 64 59 67 
Barley hay 59 62 i, St 65 62 63 41 
Oat-hay... ail BA 54 39 53 51 55 60 
Oat-straw.........6-- 50 62 erg eee 58 53 38 

eo . Grasses and Millets. 

Mixed grasses (8-10 
per cent protein)...| 60 62 47 57 60 61 50 

Mixed grasses, tim- 
othy predominating | 55 58 30 47 65 59 45 

Meadow, swale or 
swamp hay......... 39 aia Vea we 34 33 46 44 

Tall oat grass........ 55 ska 41 51 55 58 56 
Wild oat grass....... 64 65 ciiee 58 68 65 50 
Orchard-grass ....... 56 56 seins 60 61 55 55 
Pasture grasses sseass 73 73 52 73 76 74 67 
Prairie grass. . 56 is ave 25 18 61 61 57 
Red-top... -| 60 61 sas 61 61 62 51 
Rowen .......ceeee ees sae 65 tray 69 66 G+ 47 
Black grass.......... 56 Soe 69 58 59 52 44 
Branch grass ........ 52 ais ihe 58 56 54 49 35 
Flat sage ............ 57 cake 62 52 60 55 36 
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TaBue III. Corrricients or DIGESTIBILITY of FEED Sturrs—Continued 

1. Experiments with Ruminants 

Per cent 

3 4 ; g a) 2 
aca | = 5 a] & ge| & 
a] ge) oe ee) Se ea) os 
p|68] & |e 2/23) & 
A o o oS as s) 

Hay ann Driep COARSE 
Foppers — Grasses and 
Millets, continued 

POX CTUSS sc; cave nao n0 54 Sehlaee 58 60 53 53 36 
Salt hay, mixture ....| 54 ene 69 42 58 52 28 
TRACY .u00 venue vay 55 56 39 48 50 62 50 
Timothy, cottonseed 

DORN pao 14 oes He 50 nee 16 20 41 62 59 
Timothy and clover, 

poorly cured ....... 55 eted | cate 38 53 60 58 
Timothy and red-top.| 54 | .-... 19 39 55 60 42 
Witch grass.........- 61 62 iearese 58 62 66 57 
Golden millet........ 54 awe 31 23 56 58 49 
Hungarian grass..... 65 66 sala 60 68 67 64 

Millet csc scecsnenn vow 56 ee 24 BL 63 56 50 

Kafir corn, fodder....| 61 ae es 8 38 60 66 61 

Kafir corn, stover....| 57 eae 24 34 67 60 75 

Sorghum fodder, Min- 
nesota Early Amber | 58 54 44 43 49 61 65 

Sorghum — fodder 
leaves ....... .....| 63 sie aw. |) Soe 61 70 65 47 

Sorghum fodder ba- 
BASSO vo eceececeeeee 61 iadter farsa 14 64 65 46 

vc. Legumes. 

Alfalfa. xcceesiastens 62 aay 53 72 47 72 43 
Soybean ...... eae 62 crane | ceybeee 7 6L 69 29 
Clover, alsike 59 60 42 66 50 66 38 
Clover, crimson...... 62 56 Bae 69 45 62 44 
Clover, red .......+.- 57 54 30 58 54 64 5d 

Clover, white ........ 66 GT. | we xe 73 61 70 fl 

Clover rowen ........ iterate 59 46 65 47 63 60 

COWPCR sa venescenenes 59 eee || ae he 65 43 71 50 
Peanut vine.......... 60 ee ee 63 52 70 66 

Spring veteh......4+« 66 67 53 70 58 72 7 

Winter vetch ........| 69 waee 42 82 61 73 70 

Oats and vetch....... 58 58 56 65 A5 59 55 
Wheat and sand vetch | 66 aon 47 74 65 68 64 

Oats and peas ....... 61 60 58 73 58 61 59 
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TABLE III. COEFFICIENTS OF DIGESTIBILITY OF FEED Sturrs—Continued 

1. Experiments with Ruminants 

Per cent 

3 4 } & i) « 

£)88| 3 | 8al a | ge] < 
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Hay AND DRIED COARSE 
FoDDERS, continued 

d. Miscellaneous. 
Buttercups .......... 56 57 at rate 56 41 67 70 
Cottonseed feed.. saawiak 52 chai 30 51 46 55 8&6 
Cottonseed hulls.....] 41 sae o. || seca 6 47 34 79 
Saltbush ............ 46 31 72 66 8 49 52 
White weed.......... 58 58 Has 58 46 67 62 

4, Roots anp TUBERS. 
Sugar beets.......... 95 99 wig cit 91 190 =| 100 50 
Man 01d is cca eescene 79 85 ee 78 43 ol insta 
Potatoes ............. 77 78 Bakers 44 ete 91 13 
Rutabagas .. 87 91 Peet 80 74 95 84 
English flat ‘turnips... -| 98 96 wnat 90 100 97 88 

5. CONCENTRATED FEED 
STUFFS. 

u. Protein 
Soybean meal, dead 
WHRNOWN eves evens 78 aba digo’ Ht Say Sasi 90 33 71 89 

Soybean meal, me- 
dium green, coarse.) 90 ate 57 91 ssaved 81 93 

Bibby’s dairy cake...| 70 | .... 33 66 46 81 92 
Blood meal, Armour’s | .... | .... | .... Bt escxte: ||) Sides. || laa oe 
Brewers’ dried grains | 62 aise. ates 81 49 57 89 
Buckwheat middlings | 75 so 36 85 Ve 83 89 
Cottonseed, raw...... 66 see'Siar| | caewees 68 76 50 87 
Cottonseed, roasted ..| 56 weca | cea 47 66 fl 72 
Cottonseed meal ..... 79 88 84 84 35 78 94 
H. O. dairy feed..... 65 Shs Hl ates 76 35 72 84 
Distillers’ dried 

grains, abla from 
DOG isk acd wav cg wld Sh wi 58 seaa | eves 59 aoa 67 84 

Distillers’ “dried 
grains,largely from 
COUN 51a sie, c0 sere vel 229) eaten | Sateen 73 95 81 95 

Germ oil meal . - {| 76 15) manse 73 fesse 76 06 
Gluten feed.. £6 93 F 85 76 a9 R 
Gluten meal.... 
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1. Experiments with Ruminants 

COEFFICIENTS 71 

COEFFICIENTS OF DiGESTIBILITY or Ferp Sturrs—Continued 

Per cent 

Q a } & 8 2 

a |s2| ¢/e2/ 8 )28%| ¢ 
p | Sa] & |B 2/23] & 
a oO 15 eo lee | 2 

CONCENTRATED FEED STUFF, 
continued 

Linseed meal, old 
PRGCESS conde eeess oe 89 By) 78 8y 

Linseed meal, new 
PLOCESS .....e eee ees 82 79 84.) 74 80 89 

Malt sprouts......... 67 68 gale 80 bt 69 100 
Malt sprouts (Mass.) | &2 eases | 19) 76 99 85 87 
Maize feed (Chicago) | 84 | .... | --- 84 72 85 90 
Oat middlings, fine ..| 99 | .... 36 81 49 96 94 
Pea meal...... : 87 88 diarera 83 26 94 55 
Cowpea meal......... 87 atte 33 82 64 93 74 
Rye feed, braun and |’ 
middlings.......... 82 ses: 35 80 obeg 88 90 

Wheat bran...... ..- 66 igen || Sesess's 77 39 71 63 
Wheat feed, flour ....| 67 70 79 eee 76 ies 
Wheat middlings,flour| 82 83 88 36 88 86 

Wheat middlings, 
standard .......-... 73 25 17 30 78 88 

Wheat, mixed feed, 
bran and middlings | 73 76 a7 78 62 7 87 

Wheat, mixed feed. 
adulterated, and 
COrn-CObs .......4-+ 62 64 31 63 28 71 92 

b. Starchy Materials, 
Cerealine feed ....... 90 80 82 95 81 
Chop feed, corn, bran 

and germs ......... 80 67 62 84 82 
Corn bran.... 70 54 59 77 77 
Corn-cobs.. 59 Saad 17 65 60 a 
Corn meal ........... 88 90 66 eee 92 91 
Corn and cob meal...| 79 Sareea 52 45 88 84 
Corn and oat feed, 

WiChor . cs nes eel TD 71 48 83 87 
Kafir corn kernels. ~-.| 43 41 eiaieis 45 acaed 
Kafir corn meal ..... 66 Rrra Mas ee 53 wage 77 46 
White Kafir heads .. 24 ate 54 12 27 BL 31 
Dairy feed, Quaker ..| 62 52 iisee 70 55 59 74 
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Taste IIT. CoErricients or DIGESTIBILITY OF FEED Sturrs—Continued 

1. Experiments with Ruminants 

Per cent 

5 ra } g Le * 
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CONCENTRATED FEED 
STUFFS, continued 

Mominy meal........ 82 aes 37 65 67 89 92 
Horse feed, H. O..... 74 78 aah 70 56 83 80 
Alma dried molasses 

beet pulp .......... 85 sisi 62 64 84 91 sha 
Blomo feed .......... 67 aera 32 63 61 76 1G 
Macon sugar feed....] 71 ihe. cits 20 59 44 &2 eo 
Holstein sugar feed..} 71 oes 33 66 44 81 &R 
Snerene dairy feed.../ 69 Bea 38 GI 72 73 A 
Oats, unground..... 70 71 25 WZ 31 V7 &9 
Oat feed, Koyal..... 47 48 37 69 33 51 &8 
Oat feed, excessive 

HUWNS: eee ae cece a4 fs 13 62 32 33 92 
Parson’s Six Dollar 

LOOM, siicecsroisyeicianseauee.: AG dois 12 59 47 64 81 
Peanut feed, largely 
BUSRS cccees ene svar as 6 33 racer ll anacoie 71 =} «(12 49 on 

Rice meal............ 74 : 62 buat 92 91 
Rise bratiosnss« acc ac 62 ae 18 64 21 7 72 
Rye meal ........... ST ie 84 ihexe 92 64 
Tied pOlight cacen ewig 83 ead ol) 66 22 93 74 
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TABLE ILI. COEFFICIENTS OF DIGESTIBILITY OF FEED SturFs—Continued 

2. Experiments with Swine 

Per cent 

3 qa } a 13 2 

#12] $ /e3|/ 3¢ |e] 3 
a Bg 3 ae B oo B 
he oO H ue a D - 
Q oO ce) 3 ~z i Y 

Barley meal.............- 80 80 salts 81 49 87 57 
Linseed meal, old process T7 Alene 10 86 12 85 80 
Maize kernels ...........- 83 83 sia 69 38 89 46 
Maize meal.............. 90 9g said 88 39 94 80 
Maize meal, with cobs.. .| 76 Tit shes Wii) 29 84 82 
Hog millet seed .......... 73 aii 19 68 33 92 59 
Pen meal........ ‘ 90 92 aided 89 78 95 50 
Potatoes...... 97 : 84 sara 98 
Wheat, whole.. aadseeel) 72) iets || cabo 70 30 74 60 
Wheat, cracked.......... 82 Gate eae 80 0 83 
Wheat, shorts (middlings)| 77 seuvtiye | [IS eeseee 73 37 8&7 okies 
Wheat bran .............. 66 epetraey | setter 75 34 66 72 

3. Experiments with Horses 

Per cent 

£ |\en| 212 8 | a8] 3 
© | a2| 2} s2| =| ee) 
# |] &e| 39 |3e] @¢ | es) 8g 
p | 64 eo a B =e E 
A G18) |e ea] 2 

Corn kernels.............1 74 roe 26 58 epee 88 48 
Corn Meals os. seses eee se 88 sao | <aee 76 eaveia 96 73 
Corn stover, minus pith, 

Marsden’s .........+.- 5O Seip 22 68 55 47 60 
Oat kernels ....... seal 772 ded 33 86 31 79 82 
Oat, ground.........560.. 76 hae 29 82 14 86 80 
Timothy hay ............. 44 5 tee 34 21 43 47 47 
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TaBLe III. CoErricients oF DIGESTIBILITY oF FEED Sturrs—Continued 

4. Experiments with Poultry 

Per cent 

u Ai hu 
2 2 a 2 s Es 2 

#122) 3 |S) @ | 881 ¢ 
S| ee) |e} 3 | e2) 4 
Ale | o/s | & |e] ¢ 

Corn kernels........ womens sheitet 86 oe 50 i 02 92 
aSuant 87 nous 84 15 89 85 

Corn meal....... awimateleita, ats ee $5 abe 48 ea ee 91 93 
Kafir corn kernels . te 88 vas 53 20 96 74 
Kafir corn meal .. é 87 43 35 96 83 
Meat..... a. Blaise Shaws 87 91 Shes 87 
Ati cox a 64 74 8 71 81 
Cowpeas...... xfs 7 40 18 87 89 
Cowpea meal..... RAN sees fe Cee 44 10 88 89 
WN LG@AY os02e enrea wa anaann’ sighing 84 ier mm seins 89 59 



INDEX 

Adaptation of crop to soil (see Soil), 24. 

Afriean millet, 103. 

Alabama; 

Bermuda-grass, 333. 

Experiment Station, 23. 

Rotation for South, 22. 

Alfalfa, 17, 209-228. 

Rotation, 38. 

Alsike clover, 240-242. 

Andropogon Sorghum, 95. 

Arkansas: 

Bermuda-grass, 333. 

Balanced ration, 28. 

Barley, 64, 65. 

Beardless spring, 216. 

Nurse crop for alfalfa, 216. 

Barley-and-pens, 189. 

Barnyard millet, 74-80. 

— and cowpeas, 190-193. 

Bermuda-grass, 328-337. 

— pasture from cuttings, 330. 

— South, 10, 328. 

Black-eyed marrowfat pea, 176. 

Black-hulled White millet or kafir corn, 

108. 

Bokhara clover, 231. 

Broad or horse-bean 272. 

Bromus inermis, 11, 338. 

Brome grass, 338. 

Broom-legume, 173. 

Broom-corn, 95. 

— millet, 73. 

Cabbage, 301-308. 

California : 

Bermuda grass, 334, 

Continuous cropping, 23. 

Canada pea, 176. 

— and oats, 176. 

Canadian Beauty pea, 176. 

Carbohydrates, 28. 

Carrot, 288. 

Carter Half-sugar mangel, 280. 

Carter Model kohlrabi, 310. 

Catech-erops, 18. 

— clover, red, 235. 

— clover, crimson, 244. 

— millet, 80. 

— oats, 63. 

— Pear] millet, 88, 

— rye, 49. 

— turnip, 288. 

— wheat, 59. 

Cereals, 17. 

Barley, 64, 65. 

Corn, 3, 132-152, 154-166. 

— sweet, 143-146, 148. 

Kafir corn, 9, 95-121. 

Millets, 73. 

Oats, 60-64. 

Rye, 4, 46-34, 

Sorghum, 9, 95-132. 

Wheat, 4, 56-60. 

Chetochloa Italica, 80. 

— var. Germanica. 81. 

Viridis, 81. 

Clark, Geo. E., on mixed grasses, 203. 

Classes of forage crops, 6. 

Alfalfa, 17, 209-228. 

Alsike, 16, 240-242. 

Clinton, on millet, 83. 

Clover, 167. 

Class, 6. 

Crimson, 242-250. 

In rotation, 17. 

Mzammoth red, 17, 239. 

Red, 3, 16, 24, 231-237. 

With mixed grasses, 194. 

With oats, 20. 
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Clover with eorn, 21, 
~ with corn silage, 45. 

— with corn, 4. 

White, 251, 252. 

Clubroot, cabbage, 306. 

Kohlrabi, 310. 

Coleman sorghum, 127. 

Combination crops with legumes, 175. 

—, warm season, 190. 

Continuous cropping, 23. 

Composition of forage crops (see 

tables), 347-365. 

Concentrates, 275. 

Condition of land, 18. 

Corn, forage, 3, 132-152. 

Adaptability of varieties, 133. 

Class, 6. 

Dried corn fodder, 146-148. 

In rotation, 17, 22. 

Main crop, 22. 

Silage, 154-166, 

Stalks, 149-152. 

Stover, 149. 

With clover, 4. 

Cornell Experiment Station: 

Cabbage, 304. 

Kohlrabi, 309. 

Root-erops, 275. 

Timothy, 320. 

Cost of nutrients in soiling crops, 

32. 

Cover-crops (see Catch-erops), 18, 42. 

Cow Horn turnip, 289. 

Cowpea, 4, 17, 21, 22, 254-263. 

Adaptability of varieties, 256. 

Combinations, 190-193. 

— for green manure, 257. 

— for silage, 193. 

Varioties, 254. 

Crop combinations with legumes, 175. 

Crowder cowpea, 254, 

Crneciferas, 292. 

Cultures of nitrogen-gathering bacteria, 

171. 

Curing and harvesting (see Harvest- 

ing), 25. 

Cuttings, Bermuda-grass, 330. 

INDEX 

Dhoura, 95, 

Digestible matter, 25, 27. 

— blossom stage, 25. 

— nitrogenous, 28. 

— non-nitrogenous, 28. 

— relation of kinds of nutrients, 28. 

Dodder— on alfalfa, 216. 

Doura, dhoura, durra, 95. 

- Dried ration, 27. 

Dry matter — measure of forage crops, 

2, 5. 

Dry matter (see tables), 347-365. 
Dry-weather plants, 9. 

— — West, 9. 

Dunkirk clay lonam—for hay, 321. 

Durra, 95. 

Dwarf Essex rape, 292. 

Early Amber sorghum, 122. 

Early Grange sorghum, 122. 

Efficiency of areas, 33. 

Egyptian corn, 95. 

Euchlena luxurians, 94. 

Evergreen broom-corn, 97. 

Excelsior rye, 48. 

Extensive system, 14, 17. 

Faba vulgaris, 272. 

Feeding, Principles, 27. 

Alfalfa, 227. 

Barnyard millet, 79. 

Barley, 65. 

Barley-and-peas, 190. 

Bermuda-grass, 332. 

Brome grass (pasture), 343. 

Broom-corn, 73. 

Broom-corn millet, 91. 

Cabbage, 301. 

Clover, alsike, 241. 

— crimson, 250. 

— mammoth red, 239. 

— red, 236. 

Corn, maize, 142. 

— sweet, 145. 

— dried, 147. 

— dried sweet, 149. 

— silage, 165. / 
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Feeding corn-stalks or stover, 149, 152. 

oxtail millet, 85. 

Japan clover, 274. 

Kafir corn, 97. 

Kohlrabi, 308. 

Mangels, 282. 

Oats-and-peas, 183, 187. 

Potato, 290. 

Rape, 296-298. 

Rye, 55. 

Sorghum, 125. 

Sugar-beet, 287. 

Vetch, 271. 

Fertilizers: 

Alfalfa, 212. 

Barnyard-millet, 75. 

Barley, 64. 

Bermuda grass, 330. 

Brome grass, 340. 

Cabbage, 302. 

Clover, alfalfa, 212. 

— erimson, 244. 

— red, 232. 

— white, 252. 

Corn, 136. 

— sweet, 144. 

— silage, 154. 

Cowpea, 258. 

Kafir corn, 102. 

Mangels, 281. 

Meadows, 317. 

Mixed grasses and clovers, 201. 

Oats, 61. 

Oats-and-peas, 177. 

Orchard-grass, 67. 

Pear! millet, 86. 

Rape, 293. 

Rye, 49. 

Rye-grass, 72. 

Silage, 154. 

Sorghum, 123. 

Soybean, 264. 

Sugar-beet, 286. 

Teosinte, 91. 

Turnip, 289. 

Wheat, 57. 

Finger-and-toe of kohlrabi, 310. 

377 

Flint corn, 132, 143. 

Fodder, definition of, 2. 

Food content in green stage, 4. 

Value measure of forage crops, 2. 

Folger on sorghum, 127. 

Forage crops, definition of, 1. 

— classes, 6. 

— groups, 6. 

—for hay and for improving the 

land, 13. 

— for soiling, 27. 

— rations, 43. 

Foxtail millet, 80-85. 

Furze, 173, 

Germination table—cabbage, kohlrabi, 

303. 

German millet, 81. 

Giant rape, 293. 

Giant rye, 48. 

Golden Tankard mangel, 279. 

Golden Vine pea, 176. 

Golden Wonder millet, 81. 

Goliath kohlrabi, 310. 

Grain farming, 15. 

Growing rotation, 17, 18. 

Grasses: 

Green forage, 46. 

Groups, 6. 

In the South, 10, 

Bermuda-grass, 330-336. 

Brome grass, Russian, 338-343. 

Italian rye-grass, 70-72. 

Meadows, 11, 311. 

Mixtures, 16, 24. 

Mixed grasses and clovers, 194. 

Orchard-grass, 66-69. 

Pasture, 8, 11, 311. 

Timothy, 10, 15, 17, 320. 

Green forage grasses, 46. 

Green field pea, 176. 

Green Scotch pea, 176. 

Groups of forage crops, 6. 

Handling forage crops (see Harvest- 

ing), 26. 
Clover, 26. 
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Haney, Prof. J. G., 103. 

Harvesting and euring, 25. 

Alfalfa, 221. 

Barnyard millet, 76. 

Bermuda-grass, 333. 

Brome grass, Russian, 343. 

Clover, alsike, 241. 

— erimson, 245. 

— red, 236. 

Corn (maize), 141. 

— dried, 147, 

— silage, 157, 163. 

— stover, 149. 

Cowpea, 261. 

Foxtail millet, 82. 

Grain, 115. 

Japan clover, 274. 

Kafir corn, 99. 

Mangels, 282. 

Meadows, 316. 

Mixed grasses and elovers, 208. 

Oats, 62. 

Oats-and-peas, 180-184. 

Orchard-grass, 68. 

Pear] millet, 88. 

Rape, 295. 

Rye, 52. 

Rye-grass, Italian, 72. 

Sorghum, 136. 

Sugar-beet 286. 

Vetch, 271. 

Wheat, 56. 

Hay standards, 15. 

Admixtures, 16. 

Timothy, 15. 

— with other grasses, 16. 

Hay, meadow, 12. 

In rotation, 17. 

INDEX 

Hay, Japan clover, 274. 

Mixed grasses and clovers, 208. 

Oats, 63. 

— oats-and-peas, 184. 

— oats-and-vetch, 189. 

Orchard-grass, 69. 

Rye-grass, 72. 

Horse-tooth corn, 154. 

THot-weather plants, 74. 

Humus, 13. 

Hungarian grass, 81. 

Illinois, corn, wheat, 22. 

Improvement of rotation, 17. 

Improving the land, 13. 

Indian corn, 3, 132. 

Indiana, corn, wheat, 22. 

Inoculation of soil, 168. 

— — for alfalfa, 215, 

— — inethods, 170. 

Towa, corn, wheat, 22. 

Italian rye-grass, 70-72. 

Japan clover, 273, 274. 

Japanese millet, 73- 

Jerusalem corn, 97. 

Kafir corn, 9, 95-121. 

— elasses, 95. 

— with cowpeas, 190. 

— — soybeans, 190. 

— for grain, 115. 

Kale, 292. 

Kansas Experiment Station: 

Brome grass, 338. 

Kafir corn, 103. 

Sorghum, 127. 

Kentucky blue-grass, 16. 

Yield, 14. Kohlrabi, 292, 308-310. 

Alfalfa, 228. Lamson-Seribner, on Bermuda-grass, 

Barnyard millet, 79. 330, 

Land and seeding (for special crops, 

Brome grass, 343. see Preparation), 23. 

Clover, crimson, 249, Improving the, by forage crops, 13. 

— red, 337. Preparation of the, 41. 

Cowpea, 262. Leaching, 18. 

Foxtail millet, 85. Leaming corn, 99, 100. 

Bermuda-grass, 333. 
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Legumes: Maize with cowpeas and soybeans, 193. 

Alfalfa, 209-230, — Long Red mangel, 279. 

Canada pea, 176. Mammoth red clover, 239, 

Clover, alfalfa, 209-230. Mand’s Wonder millets, 85. 

— alsike, 240-242. Mangels, 279-281, 

— mammoth red, 17, 239. Marl on clover, 252. 

— red, 3, 16, 24, 231-237. Mastodon corn, 154. 

— white, 251, 252. Meadows and pastures, 11-311. 

— with grasses, 194. Bermuda-grass, 330, 

Cowpea, 4, 17, 21, 22, 254, 263. Group, 6. 

— and barley, 189, 190. Mixtures, 312-314. 

— and oats, 176-186. Melilotus, 231. 

— and veteh, 187-189. Millets, 73. 

Horse-bean, 272. H Barnyard, 74-80. 

Rape, 293-300. Foxtiil, 80-85. 

Soybean, 264-266. Hungarian grass, 82. 

Velvet bean, 266. Japanese, 73. 

Vetch, 269-271. Japanese broom-corn, 90-92. 

Leguminosa, 173. Kafir corn, 95-121. 

Leguminous forage crops Milo inaize, 95. 

Combination crops with, £75. Pearl, 86-90. 

Group, 6. Sorghum, 122-131. 

Kinds, 173. Teosinte, 94. 

Nitrogen-gathering bacteria, 168, 169. Milo maize, 93. 

— amount gathered, 172. Minnesota, Brome grass, 338. 

— soil inoculation, 168. Mississippi, Bermuda-grass, 335. 

— — methods, 170. Corn, wheat, 22. 

— nodules, 168. Rotations, 22 

Nitrogenous food, 29. Mixed grasses and clovers, 194. 

Lespedeza striata, 273. Mixtures: 

Lime: Grasses and clover, 198. 

Alfalfa, 212. For meadow, 312, 314. 

Cabbage, 305. Permanent pasture, 324. 

Clover, red, 232, Timothy and other grasses, 16, 24. 

— white, 252, 

Meadows, 201. Nebraska, brome grass, 338. 

Pastures, 201, 325, Newman, J. S., on Bermuda-grass, 335. 

Listing 107, 109. Nitrate of soda. (See list under ferti- 

Locust, 173. lizers.) 

Long Orange carrot, 288, Nitrogen in food, 6. 

Long White earrot, 288. Cultures, 171. 

Louisiana, Bermuda-grass, 335. Nitrogen-gathering bacteria, 168. 

Louse, plant-, on peas, 183. Legumes, 168, 

Soil inoculation, 168. 

Maize, 3, 17, 132-152. Nitrogenous digestible matter, 28. 

Succession, 21, Legumes, 29. 

Milo maize, 95. Nodules, 169. 
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Non-nitrogenous substances, food, 28. 

Non-saeccharine sorghum, 9, 93, 103. 

North Dakota, brome grass, 338. 

Nurse crops for clover and grasses, 

195. 

— for alfalfa, 216. 

Nutrients, 28. 

Cost in soiling erops, 32. 

Definition, 5. 

For nitrogen-gathering organisms, 

171. 

Yield of, in various crops: 

Alfalfu, 224. 

Barnyard millet, 80. 

Barley, 65. 

Barley-and-peas, 190. 

Broom-corn millet, 92. 

Cabbage, 308. 

Clover alfalfa, 224. 

— alsike, 242. 

— mammoth red, 239. 

—red, 237. 

—crimson, 245, 249. 

Corn, 141. 

— sweet, 145. 

— dried corn fodder, 147. 

— — sweet corn fodder, 148. 

— silage, 166. 

— stalks or stover, 152. 

Cowpea, 262. 

Hungarian millet, 83. 

Kafir corn, 100. 

Mange's, 282. 

Mixed grasses and clover, 207. 

Oats, 63, 

Orchard-grass, 69. 

Oats-and-peas, 186. 

Pear! millet, 90. 

Rape, 296, 300. 

Root-crops, 278, 

Rye, 54. 

Rye-grass, 72. 

Sorghum, 126. 

Soybean, 265. 

Sugar-beet, 287. 

Teosinte, 94. 

Turnip, 299. 

Nutrients, yield of, in various ecrupa: 

Vetch, 271. 

Wheat, 60. 

Oats, 60-64. 

In rotation, 17. 

Asa nurse crop for alfalfa, 217. 

West, 17. 

Oats-and-peas, 176-187. 

— vetch, 187-189. 

Ohio, corn, 22. 

Orchard-grass, 65-69. 

Northwest, 10. ~ 

With timothy, 16. 

Panicum Crus-galli, 73. 

miliaceum, 73. 

Pasturage, 8, 

Pastures and meadows, 11, 311. 

— — group, 6. 

— — mixtures for, 324. 

— — renewing. 327. 

Pasturing —alfalfa, 230. 

Barley, 65. 

Bermuda-grass, 330. 

Brome grass, 343. 

Clover, alfalfa, 230. 

— alsike, 241. 

— erimson, 250. 

— red, 238. 

— white, 251. 

Cowpea, 263. 

Japan clover, 274. 

Oats, 62. 

Orchard-grass, 69. 

Permanent pastures, 311. 

Rape, 296. 

Rye, 48. 

Soiling versus, 30. 

Vetch, 271. 

Wheat, 56. 

Pearl millet, 5, 86-90. 

Penicillaria, 85. 

Pennisetum spicatum, 73, 85. 

Pests: 

Clubroot on eabbage and kohlrabi, 

306, 210, 
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Pests, Dodder, 216. 

Finger-and-toe, 310. 

Plant-louse, 183. 

Phosphouie acid (see Fertilizers). 

— in hay, Peunsylvania and Illinois, 

321, 322, 

Plant-food: 

Demand, 40. 

For summer crops, 101. 

Plans for rotation, 38. 

Plant-louse, 183. e 

Piwsmodiophora brassice, 310. 

Potato, 290. 

Sweet, 290. 

Preparation of soil, 24, 41. 

— — Alfalfa, 211. 

— — Barnyard millet, 76. 

— — Barley, 64. 

— — Bermuda-grass, 330. 

— — Brome grass, 372. 

— — Broon-corn millet, 90. 

— — Cabbage, 302. 

— — Carrot, 288. 

-~ — Clover, alfalfa, 211. 

— — — alsike, 210. 

— —— crimson, 244. 

— — Corn, 131. 

——-— silage, 154. 

— — Foxtail millet, 84. 

-— Kafir corn, 107. 

— Mangels, 280. 

~ — Meadows, 313. 

— — Mixed grasses and clovers, 195. 

— — Oats-and-peas, 177. 

— — Orchard-grass, 66. 

— — Pasture, 325. 

—— Rape, 293. 

—— Rye, 50. 

— — Rye-grass, 70. 

— — Sorghum, 123. 

— — Soybean, 264. 

— — Sugar-beet, 286. 

— — Vetch, 269. 

— — Wheat, 56. 

VPrinciples underlying forage crops, 15. 

Proso millet, 90. 

Protein (see Nutrients), 6. 

\ 

Prussian blue pea, 176. 

Pulse family, 173. 

Purple Vienna kohlrabi, 308. 

Quadroon cowpea, 254. 

Queen of Denmark sugar-beet, 286. 

Rape, 20, 292-300. 

Rations : 

Balanced, 28. 

y Dry, 27. 

Forage crop, 43. 

Succulent, 27. 

Reana luxurians, 94. 

Red-bud, 173. 

Red clover, 3, 232-238. 

— for forage, 6. 

— with corn, 4. 

Red Globe mangel, 279. 

Red-top, 10. 

— with timothy, 16, 

Regional questions, 9. 

Renewing pastures, 327. 

~ Bermuda-grass, 336. 

Brome grass, 342. 

Renovator, soil, 15. 

Rhode Island Experiment Station grass 

mixture, 203, 

Roberts, on Foxtail millet, 83. 

Robertson mixture, 272. 

Root crops ; 

Comparison with other fodders, 275. 

Group, 6. 

Rotatiou: 

Cabbage, 301. 

Eust and West, 17. 

EHight-year, for hay, 321. 

Four-year, 22. 

Improvement of, 17. 

Legume, 16, 17. 

Purpose, 14. 

Roughage crops, definition, 1. 

— dry, for winter, 8. 

Rural Branching doura, 97. 

Rural Thoroughbred White Flint corn, 

133, 

Russian Brome grass, 338-343, 
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Rutabuga (see Turnip), 289. 

Rye, 4,46, 54. 

With corn, 18. 

Silage, 45, 

Rye-grass, Italian, 70-72. 

With timothy, 16. 

Saccharine sorghum, 9, 122. 

Sanitary milk, 31. 

Seeding, Land and, 23. 

Alfalfa, 216. 

Barnyard millet, 76. 

Barley, 65. 

Barley-and-peas, 189. 

Bermuda-grass, 330. 

Broad-bean, 272, 

Brome grass, 342. 

Cabbage, 302. 

Carrot, 288. 

Clover, alfalfa, 216. 

— alsike, 240, 

— crimson, 244. 

— mammoth red, 239. 

— red, 234. 

— white, 252. 

Corn, 139. 

— dried fodder, 146. 

— silage, 157. 

Cowpea, 257. 

Foxtail millet, 82. 

Japan clover, 274. 

Kafir corn, 110-113. 

Mangels, 281. 

Meadows, 311. 

Mixed grasses and eclovers, 194. 

Oats, 61. 

Oats-and-peas and veteh, 179-187. 

Orchard-grass, 66. 

Pastures, 324. 

Pearl millet, 86. 

Rape, 291. 

Rye, 52. 

Rye-grass, 70, 

Sorghum, 123. 

Soybean, 264. 

Sugar-beet, 286, 

Teosinte, 94. 

INDEX 

Seeding, turnip, 289. 
Vetch, 269. 

Wheat, 58. 

Setaria Italica. 81. 

Short-top White kohlrabi, 308. 

Short White carrot, 288. 

Silage, corn, 153-166. 

Cowpea, 193. 

Millet, 89. 

Crimson clover, 45. 

Rye, 45. 

Sorghum, 126. 

Compared to stover and grain, 166. 

Summer, 44. 

Silo: 

Capacity, 162. 

Construction, 159. 

Filling, 161. 

Size, 164, 

Silt, 24. 

Soil, favorable for Alfalfa, 211. 

— — Barnyard millet, 76. 

—— Barley, 64. 

— — Bermuda-grass, 329. 

— — Broad bean, 270. 

— — Brome grass, 338. 

— — Broom-corn millet, 90. 

— — Cabbage, 301. 

— — Clover alfalfa, 211. 

— — — alsike, 240. 

— — — crimson, 246. 

— ——red, 232. 

— — Corn, 134, 

— — — silage, 154. 

— — Cowpea, 253. 

— — Japan clover, 273. 

—— Kafir corn, 102, 

— — Kohlrabi, 309. 

— — Mangels, 280. 

— — Meadows, 320. 

—— Rape, 293. 

— — Rye, 50. 

— — Sorghum, 122, 

— — Vetch, 270. 

Soil, Improving, 13. 

Tnoewlation, 168-172, 

Protecting, 10, 
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Soil, Renovating, 15. 

Soiling, Advantages of, 30, 

Definition of, 2. 

Disadvantages, 31. 

Forage crops for, 27. 

Summer, 190. 

Versus pasturing, 30. 

Sorghum, 9. 

Non-saccharine, 95. 

Saecharine, 122. 

Vulgare, 95. 

South, forage conditions in, 10, 22. 

Bermuda-grass, 328. 

Southern White corn, 154. 

South Carolina, Bermuda-grass, 335. 

South Dakota, Brome grass, 338. 

Soybean, 21, 261-266. 

In combination, 190. 

With kafir corn, 190. 

With maize, 193. 

With sorghum, 194, 

Straw, 46. 

Sueculence, importance of, 4. 

Succulent ration, 27. 

Sugar: beet, 286, 287. 

Summer soiling, 190. 

Sweet corn, 115, 148. 

System, extensive, 14. 

Intensive, 17. 

Pasturage, 7. 

Rotation, 34. 

— examples, 35-37. 

Tare, 269, 

Teosinte, 73, 94. 

Thousand-fold rye, 48. 

Timothy, 15, 24, 

Cornell, 320. 

East, 17. 

West, 17. 

Top-dreasing: 

Bermuda-grass, 330. 

Lime (see Lime), 12. 

Meadows, 12, 318. 

Pastures, 12, 325. 

Tracy, Professur, on Bermuda-grass, 

332. 

Trifolium hybridum, 231. 

incarnatum, 231. 

medium, 231. 

pratense, 231. 

pratense perenne, 231, 

repens, 231. 

Turnip, 289, 290. 

Unknown cowpea, 254. 

Value of forage crop, 2, 5. 

Alfalfa, 225, 

Barnyard millet, 74. 

Barley, 65. 

Bermuda-grass, 332. 

Cabbage, 301. 

Clover, alfalfa, 225. 

— alsike, 241. 

— erimson, 247. 

— red, 231. 

Corn, 132, 142. 

— sweet, 144. 

— dried corn fodder, 148. 

—— sweet, 148, 

— silage, 165. 

— stover, 149. 

Cowpea, 258. 

Japan clover, 273, 

Kafir corn, 97. 

Kohlrabi, 308. 

Mangels, 282, 285. 

Oats, 62. 

Oats-and-peas, 184. 

Pastures, 30. 

Pearl millet, 88. 

Potato, 290. 

Rape, 293, 296. 

Rye, 48. 

Rye-grass, 71. 

Sorghum, 125. 

Soybean, 265. 

Sugar-beet, 287. 

Turnip, 288. 

Vetch, 271. 

Wheat, 58, 5 

Vegetable matter in soil, 13. 

Velvet bean, 265. 
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Vetch, 17, 269-271. 

With oats, 187-189. 

Vicia Faba, 272. 

sativa, 187. 

Vilmorin’s Half-sugar Rosy mangel, 

280. 

Warm-season combinations, 190. 

Weeds of value, 18. 

In pasture, 326, 

West, forage conditions in, 9. 

West Virginia Experiment Station, 

meadows, 319. 

Wheat, 4, 56-Gu. 

East, 17. 

Illinois, Indiana, Iowa, 22. 

Rotation, 22. 

West, 17. 

White Flint corn, Rural Thorough. 

bred, 133, 143. 

Green-top sugar-beet, 286. 

Rose-top sugar-beet, 286. 

Vienna kohlrabi, 308. 

Winter cover, 38. 

Wistaria, 173. 

Wonderful cowpea, 254. 

Year—Four-year rotation, 22. 

Five-year rotation, 22. 

Yellow Branching doura, 97. 

Globe mangels, 280. 

Milo maize, 97. 

Yellow wood, 173. 

YVield—Alfalfa, 222. 

Barnyard millet, 79. 

Barley, 65. 

Bermuda-grass, 332. 

Broad or horse-bean, 273. 

Broom-corn millet, 92. 

Cabbage, 308. 
Clover, alfalfa, 222. 

— alsike, 211. 

— erimson, 238. 

— mammoth red, 239, 

— red, 236 

Cowpea, 262. 

Kafir corn, 100, 120. 

Mangels, 281. 

Mixed grasses and clover, 207. 

Oats, 62, G4. 

Oats-and-peas, 184. 

Peari millet, 88. 

Rape, 300. 

Rye, 53. 

Rye-grass, 71. 

Sorghum, 125. 

Soybean, 265. 

Sugar-beet, 287. 

Teosinte, 94. 

Turnip, 289. 

Veteh, 271. 

Wheat, 58. 

Zuntz, 276. 



NEW BOOKS FOR THE FARM LIBRARY 

MR. BOLTON HALL’S 

Three Acres and Liberty interests 
The man with a small farm which is not paying as well as it should. 
The man whose health is a little less than equal to the strain of 

industrial or commercial life. 
The man who wants both the opportunities of the city, and the 

healthfulness of the country for his growing boys and girls. 
The man who is working to relieve the congestion of the cities. 

Cloth, illustrated. $1.75 net 

MR. ALLEN FRENCH'S 

Book of Vegetables and Garden Herbs 
A Practical Handbook and Planting 
Table for the Vegetable Gardener 

Every plant appears in its due alphabetical order. 
With each a summary is given of its uses, the method of its 

culture, and, in case it is little known, its virtues. Sowing direc- 
‘tions are also supplied with each. 

“This book is intended to help not only the man with plenty 
of room, but also the man who by means of intensive cultivation 
must get all he can from a small patch.”—Author’s Preface. 

Cloth, illustrated. 312 pages; $1.75 net 

MRS. KATE V. ST. MAUR’S 

The Earth’s Bounty 
The many readers of Mrs. Saint Maur’s earlier book, ‘‘A Self- 

Supporting Home,” will be pleased to learn that the present vol- 
ume, though in no sense dependent on the one just mentioned, 
is, in a sense, a sequel to it. The feminine owner of the self-sup- 
porting home is still the heroine, and the new book chronicles the 
events after success permitted her to acquire more land and put to 
practical test the ideas gleaned from observation and reading. 

Cloth, fully illustrated. In press 

THE MACMILLAN COMPANY 
64-66 FIFTH AVENUE NEW YORK 



For a Clear, Practical Discussion 
of Special Subjects Consult 

ON SELECTION, ETC. 
Thomas F. Hunt’s How to Choose a Farm . $1.75 net 

E. W. Hilgard’s Soils: Their Formation, Prop- 
erties, Compositions and Relations to Climate 
and Plant Growth in the Humid and Arid 
Regions ; - 4,00 net 

Isaac P. Roberts’ The Farmstead , . New ed. in press 

ON TILLAGE, ETC. 
F. H. King’s The Soil : . $1.25 net 
Isaac P. Roberts’ The Fertility of the Land . 1.25 
Elwood Mead’s Irrigation Institutions . 1.25 net 
F. H. King’s Irrigation and Drainage . 1.50 net 
Wm. E. Smythe’s The Sonam of Arid 

America é . 1.50 net 
Edward B. Voorhees’ " Fertilizers : : 1.25 net 
Harry Snyder’s Chemistry of Plant and Animal 

Life . 1.25 net 
L. H. Bailey’s Principles of Agriculture . Ree ed. in press 

ON PLANT DISEASES, ETC. 
George Massee’s Plant Diseases . . $1.60 

E. C. Lodeman’s The Spraying of Plants ‘ 1.00 
H. M. Ward’s Disease in Plants (English) . 1.60 
A. S. Packard’s A Text-Book on Entomology 4.50 

ON PRODUCTION OF NEW PLANTS 
L. H. Bailey’s Plant Breeding . : ; . $1.25 net 

ce The Survival of the Unlike . 2.00 

ss The Evolution of our Native Fruits 2.00 

W. S. Harwood’s New Creations in Plant Life 1.75 net 

ON GARDEN MAKING 
L. H. Bailey’ s Practical Garden Book . - $1.00 

Garden Making . ‘ . 1.00 
se Vegetable Gardening : - 1.25 net 
oS Horticulturist’s Rule Book . 675 
a Forcing Book . é 6 - 1.60 



ON FRUIT-GROWING, ETC. 
L. H. Bailey’s Nursery Book . ‘ : New ed. in press 

se Fruit-Growing - , . $1.25 net 

os The Pruning Book . New ed. in press 

F, W. Card’s Bush Fruits. , , : $1.50 

ON THE CARE OF LIVE STOCK 
Nelson S. Mayo’s The Diseases of Animals Newed. in press 
W.H. Jordan’s The Feeding of Animals. $1.25 net. 
I. P. Roberts’ The Horse : A 1.25 net 
George C. Watson’s Farm Poultry ‘ : 1.25 net 

ON DAIRY WORK 
Henry H. Wing’s Milk and Its Products New ed. in press 
C. M. Aikman’s Milk ; : ; . $1.25 net 
Harry Snyder’s Dairy Chemistry & $ i 1.25 net 

W. D. Frost’s Laboratory Guide in Bely 
Bacteriology . : ‘ 1.60 net 

ON ECONOMICS AND ORGANIZATION 
Henry C. Taylor’s Agricultural Economics . $1.25 net 
Isaac P. Roberts’ The Farmer’s Business Hand- 

book . é ‘ 1.00 net 

George T. Fairchild’ s Ruri Wealth end Welfare 1.25 
S. E. Sparling’s Business Organization ‘ 1.25 net 

In the Citizen’s Library. Includes a chapter on Farming 

ON EVERYTHING AGRICULTURAL 
L. H. Bailey’s Cyclopedia of American Agriculture Vol. I. 

Farms, Climates and Soils. Just ready. 
To be complete in four royal 8vo volumes, with over 3,000 illus- 

trations. 

Price of sets: Cloth, $20; half-morocco, $32. 

For further information as to any of the above, 
address the publishers 

THE MACMILLAN COMPANY 
64-66 FIFTH AVENUE NEW YORK 



BOOKS OF GENERAL INTEREST TO THE 
MAN WITH A COUNTRY HOME 

By KATE V. ST. MAUR 

A Self-Supporting Home 
Each chapter is the detailed account of all the work necessary 

for one month—in the vegetable-garden, among the small fruits, 
with the fowls, guineas, rabbits, cavies, and in every branch of 
husbandry to be met with on the small farm. The book is espe- 
cially valuable and simple for the beginner, who has no chance to 
worry or grow confused about what he should do in each season. 

‘One of the most sensible, practical books of the kind ever 
published.” —Louisville Courier-Journal. 

Cloth, 12mo, fully illustrated from photographs. $1.75 net 

By JOHN WILLIAMS STREETER 

The Fat of the Land 
This “‘Story of an American Farm” is the sort of book that 

ought to be epoch-making in its character, for it tells what can be 
accomplished through the application of business methods to the 
farming business. Never was the freshness, the beauty, the joy, 
the freedom of country life put in a more engaging fashion. From 
cover to cover it is a fascinating book, practical withal, and full of 
common sense. 

Cloth, 12mo. $1.50 net 

By W. S. HARWOOD 

The New Earth 
A Recital of the Triumphs of Modern Agriculture in America. 

Mr. Harwood shows in a very entertaining way the remarkabie 
progress which has been made during the past two generations 
along all the lines which have their focal point in the earth. Few 
general readers have any just idea of the scope of agricultural in- 
terests, or the striking events which have recently been connected 
with them. 

Cloth, 12mo, illustrated. $1.75 net 

THE MACMILLAN COMPANY 
64-66 FIFTH AVENUE NEW YORK 










