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PREFACE

THE present work is primarily a text-book, but some
technical information is included that might more properly
be consigned to a reference book. To a considerable
extent this reference matter is appended to text para-
graphs in the form of notes in smaller type. Although
the chief emphasis is placed on Systematic Agrostology,
comprising Part II, a brief outline of Economic Agros-
tology is presented in Part I. In this part the elovers
and other forage plants not belonging to the grass family
are referred to in classifying the forage plants and their
uses. The reader will observe that by the plan adopted
the information on a given grass is not found scgregated
in a single paragraph or chapter but is scattered to meet
the necessities of the classification used.- The index
makes these scattered paragraphs readily accessible.

The botanical information concerning cach species
will be found in the appropriate paragraph in Part II,
but the economic information will be found classified in
Part I, a part under the chapter on meadow plants, for
example, and a part under the chapter on pasture plants.
It seems to the author that this method has didactic
advantages. In a reference book it might be more con-
venient to have all the information on one species placed
in sequence. Part I is too elementary to meet the demands
of a course in agronomy, but it is hoped that it may be
found useful as a bridge to connect the subjects of Sys-
tematic Agrostology and Agronomic Agrostology.

(v)
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The key to genera includes all the genera found grow-
ing wild or in common cultivation in the United States.
More complete descriptions of the more important genera
are added under cach tribe. For use as a reference work
it would have been desirable to give full descriptions of
each genus. But again the author’s course was modified
by didactic requirements. It is unnecessary for the
student to acquire information on the unimportant genera.

The nomenclature followed is that of the American
Code. Synonyms are introduced whenever a species or
genus has been commonly known under another name.

After carcful consideration, the English system is
used for all measurements except the small fractions of
an inch. But for the smaller measurements the milli-
meter is adopted as the unit. The English system is as
yet more familiar than the metrie for the larger measure-
ments. The small fractions of an inch however are incon-
venient. The line might be used but is unfamiliar and is
too large a unit. The millimeter meets the requirements
as to convenience and size of unit, and is sufficiently
familiar to botanical students.

The habit drawings have been made by Mrs. Mary
Wright Gill, the detailed drawings of the spikelet by Mrs.

Agnes Chase.
A. S. HITCHCOCK.
WasninagTon, D. C.
May 12, 1914.
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A TEXT-BOOK OF GRASSES

CHAPTER I
INTRODUCTION

KconoMic botany is that branch of the science of
botany which treats of the uses of plants. All animals, man
included, are dependent directly or indircctly upon plants
for their existence. With the exception of water and a
small amount of mineral matter such as salt, the food-
supply of all animal life finally may be traced back to
the constructive metabolism of plants, a process depend-
ent upon photosynthesis. Many animals derive a whole
or a part of their food from other animals, but sooner or
later in the chain of relations between animals and their
food-supply a point is reached where the ultimate deriva-
tion is from plants. The vegetable kingdom provides
directly a large part of the food for man and for his
domestic animals. It provides the fibers from which much
of his clothing is made; much of the material for construct-
ing his home and the articles with which it is furnished;
many of the drugs, medicines, dyes, condiments, bever-
ages, and a great variety of other useful articles or
substances.

Of the natural families of plants that contribute their
quota to supply the wants of man, the grass family exceeds
all others in the amount and value of its products. To

A 1)



2 A TEXT-BOOK OF GRASSES

this family belong the grains, such as wheat, corn, and
rice, that furnish the bulk of the vegetable food of the
world for man, and feed for stock; the greater part of the
pasture and meadow plants that furnish forage and hay;
and many large grasses such as the sugar-cane, the sor-
ghum, and the bamboos that are not usually classed with
this family by those who are not botanists.

1. Agrostology.—Agrostology is that branch of botany
which treats of grasses. The term is derived from two
Greck words, agrostis (dypostis from dypds, a field) a
kind of grass, and logos (Aeyos) spcech. The subject is
usually divided into two branches, cconomic agrostology
and systematic agrostology. Like any other branch of
botany, agrostology can be considered also from the
standpoint of anatomy, morphology, or physiology. Up
to the present time the study of grasses from these stand-
points has not received distinctive recognition but has
been merged with the anatomy, morphology, and physiol-
ogy of plants in general, or has been included in syste-
matic agrostology.

2. Economic agrostology.—This is that branch of
cconomic botany which treats of grasses, or it is that
branch of agrostology which treats of the uses of grasses.
The uses of the grasses and their products are so many and
various and touch so many industries that it is necessary
to define the limits of the subject as it will be considered
in this work. It is intended so far as practicable to
restrict the discussion of economic agrostology to its
botanical phases. The methods of growing grasses, that
is, cultural methods, belong more properly, in case of the
field crops, to agronomy; or, in case of the ornamental
species to horticulture. The methods of obtaining the
products of grasses and the course of the products after
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they leave the plant, such as the extraction of sugar from
sugar-cane, or the threshing of grain and its subsequent
conversion into flour and bread or into starch or alcohol,
may belong to chemical technology. In the present work
it is proposed to emphasize the botany connected with
the economie phases of agrostology, but information will
not be excluded from brief mention when necessary for a
proper understanding of the subject, even though this
information would fall naturally under some allied branch
such as agronomy.

3. Systematic agrostology.—Systematic agrostology
treats of grasses from the botanical as distinguished from
the practical or economic side. Strictly speaking system-
atic agrostology should be synonymous with taxonomie
agrostology; that is, it should concern itself with the
botanical classification or natural relationship of grasses.
In the present work it includes also such morphology as
is necessary for a proper understanding of classification
and also brief references to ecology and some general
information less easily classified.

4. The uses of grasses.—In a future chapter grasses
arc techmically defined and distinguished from other
plants. The term grass is generally understood to include
herbaceous plants with narrow leaves, such as timothy,
blue-grass, and redtop. The farmer often understands by
grass any small herbaceous plant, especially such as is
used for forage. In this sense he includes among the
grasses such leguminous plants as alfalfa and clover.
There are a number of plants with narrow, grass-like
leaves that also may be confused with the grasses. Among
such plants are the sedges, rushes, and certain lilies or
lily allies. On the other hand the layman may not recog-
nize as grasses the larger members of the family, such as
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corn, sugar-cane, the giant reed, and the bamboos. In
the popular mind even the grains may be excluded from
the idea of grasses. Without introducing at this point
the exact botanical definition of a grass, it may be said
that grasses include such representative plants as timo-
thy, wheat, corn, sugar-cane and bamboos, but exclude
the clovers, the sedges, and the rushes.

5. The value of farm crops.—The total value of all
crops produced in the United States in 1909 was $5,487 -
161,000.* In this respect, Illinois leads among the states.
The following table gives the relative rank of the first

ten states:
TABLE 1

ToraL VALUE (DorLLARs) oF AL Farm Crops 1N 1909 FOor THE TEN
LEADING STATES

1. Illinois . . . . .$372,270,470 6. Missouri . . .$220,663,721
2. Towa . . . . . . 314,666,298 7. Kansas . . . . 214,859,597
3. Texas . . . . . . 298,133,466 8. New York . . . 209,168,236
4. Ohio . . . . . . 230,337,981 9. Indiana . . . . 204,209,812
6. Georgia . . . . . 226,595,436 10. Nebraska . . . 196,125,632

The total value of the leading crops indicates the
relative importance of those derived from the grass
family as compared with those from other families:

TABLE II

Torar VALUE (DorLLars) or THE LeapiNg Crops IN 1909

Cerecals . . . . . .. . $2,665,539,714
Hay and forage . . . . 824,001,877
Tobacco . . . Lo . . . 104,302,856
Cotton and cotton-seed ... ... ... . 821,696,287
Sugar crops . . . - 61,648,942
Vegetables . . N . .. . . . . . . 418,110,154
Fruits and nuts . oo 222024216
Forest products of farms . . . ... ... 195,306,283

The total valuation in Table I does not include forest
products except such as are produced on farms. The

*The statistics of this and other tables are taken from the Thirteenth Census
of the Umted States, Vol. V.
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value of cereals includes that of buckwheat ($9,330,592),
which is not a grass. To the value of hay and forage
might be added that of grass seed ($15,137,683) classed
under ‘“‘other grains and seeds.” Under “vegetables” is
included potatoes as the most important single crop.

It will be observed from Table II that the value of
cereals is about 48 per cent, of hay and forage 15 per cent,
and of cotton 15 per cent, of the total value of all farm
crops. By including grass seed, broom-corn, sorghum,
and sugar-cane, and excluding buckwheat, it is found that
about 6414 per cent of the value of farm crops is derived
from members of the grass family. The value of hay and
forage does not include that of pasture and range, which
if taken into consideration would swell enormously the
total value of the products of the grass family.



CHAPTER 1II

ECONOMIC CLASSIFICATION OF GRASSES

ACCORDING to their uses, grasses may be classified into
three main divisions,—grains, forage plants and lawn
grasses; and four minor divisions,—ornamentals, soil-
binders, sugar-producing grasses, and textile grasses,
leaving a few unclassified. Another category of grasses,
the weeds, being the antithesis of useful plants, might be
included under economic grasses. A special chapter is
devoted to them (Chapter IX).

GRAINS

6. The term grain is applied to those grasses whose
fruit is used for food or for stock-feed. The fruit or seed
is technically a caryopsis (Par. 162), or in popular lan-
guage, a grain. The common grains arc corn, sorghum,
wheat, rye, barley, oats, rice, millet.

7. Uses of the grains for food.—The seeds are rich in
starch and usually contain also a considerable quantity
of protein. For this reason they are eminently fitted for
use as food. In the United States, the grain of sorghum
and millet is not used for human food, although both are
extensively used for this purpose in some parts of the Old
World, especially among primitive peoples. Oats, rye
and barley, though used to a limited extent, are of secon-
dary importance as food plants in America. The other
three grains, wheat, corn, and rice, are of fundamental

(6
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importance as food plants for the white race both in
America and the Old World. Wheat, oats, barley, and
rye are usually designated by the American farmer as
small grains, to distinguish them from corn. Rice is
usually not included in this loose classification because
its culture is confined to the moist regions of the coast,
and it is not found in the grain-growing districts of the
country. Immer, spelt, and other species of wheat
allied to our common bread wheat, are grown in the OId
World, and the first mentioned is grown to a limited
extent as a forage crop in America. (See Farmers’ Bul-
letins Nos. 139, 466.) A classification of the grains with
their botanical names is given in a future chapter.

All the grains cultivated in the United States are
annuals. Certain plants that belong to other families are
cultivated in various parts of the world for the sced which
is ground into flour and used for food, and hence might be
classed as grains. The only one of these used in this
country is the buckwheat (Fagopyrum esculentum L.).
Certain others are cultivated among primitive peoples in
other parts of the world, as for example, the quinoa
(Chenopodium Quinoa Willd.) in the Andes. The seeds of
certain wild grasses, especially the Indian rice (Zizania
palustris), have been used by the North American
Indians for food.

8. Relative importance of the different grains.—The
grains are used primarily for human food. Scarcely less
important is their use as feed for domestic animals.
Wheat and rice are used almost exclusively as human food, .
but all the others are used in part or, in the United States,
almost wholly for stock feed. In Europe, to a much greater
extent than in America, barley and rye serve as bread-
stuffs, while millet (Chetochloa ttalica) and proso millet
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(Panicum miliaceum) are used for porridge or mush. In
America the latter grains are fed to stock only. Certain
varicties of sorghum furnish an important part of the
human food-supply in Africa and China, while in this
country other varieties, such as kafir, are used as stock
feed. The most important grain is wheat, which is nearly
all made into flour, forming the principal breadstuff.
Corn is next in importance, furnishing a large part of the
feed of domestic animals and serving also to a considerable
extent for human food. Oats are produced chiefly for
feeding horses, though some goes into oatmeal for human
food.

In this country barley is raised chiefly in the cooler
regions, and is of importance as a food for stock in those
regions where, because of the short growing season or
for other reasons, corn cannot be successfully grown, as in
much of the West and Northwest. ILarge quantities are
also used in the brewing industry. Rye as a grain is of
comparatively little importance in the United States.
Rice is of secondary importance in America because,
requiring for its cultivation a warm climate and land that
can be flooded, the arca adapted to its growth is limited
in extent, being confined to the low coastal region from
North Carolina to eastern Texas. A variety known as
upland rice is being grown in Louisiana and castern
Texas on drier land and is cultivated and harvested in
the same manner as wheat. In the warmer parts of the
Old World, especially in southeastern Asia, rice is the
most important food plant grown.

9. Value and production of the cereals.—The value
of the different cereals produced in the United States in
1909, excluding buckwheat, is shown in the following
table:
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TABLE III
Tre VALUE (DoLrars) oF CEREALS IN 1909
Corn . . . . . . .$1,438,553,919 Rye . . . . . . . .$20,421,812
Wheat . . . . . . .657,656,801 Rice . . . .. .. 16,019,607
Oats . . . . .. . .414,697,422 Kafir and Milo . . 10,816,940
Barley . . . . . . . 92458571 Emmerand Spelt . . .5,584,050

The production of cereals in the United States as
compared with the total world production is shown in
Table IV (sce Farmers’ Bulletin No. 581):

TABLE IV

PropoucTioN (BUSHELS) OF THE ('EREALS FOR THE UNITED STATES AND
FOR THE WORLD IN 1913

United States World
Corn . . . . . .2,446,998,000  Corn ... 3,607,359,000
Wheat . . . . . 763,380,000 Wheat . . . . . . 4,126,000,000
Oats . . . . . 1,121,768,000  Oats . . . . . . 4,672,168,000
Barley . . . . . . 175189,000 Barley . . . . . . 1,613,748,000
Rye . . . .. . 41,381,000 Rye . . . . . . 1,884,646,000

It is seen from this table that the United States pro-
duced about two-thirds of the corn, one-fifth of the wheat,
and one-fourth of the oats of the world, but only a small
part of the barley and rye.

Other countries leading in the production of corn are
Argentina, Hungary and Mexico; of wheat, Russia, Brit-
ish India, France and Canada; of oats, Russia, Germany,
Canada and IFrance; of barley, Russia, Germany and
Japan; of rye, Russia, Germany and Austria.

The value of the cereals produced by the ten leading
states is shown in Table V:

TABLE V
THE VALUE (DoLLARS) OF THE CEREALS PRODUCED IN 1909 BY THE TEN
LEADING STATES

1. Illinois . . . . .$297,523,098 6. North Dakota .$149,133,451
2. Towa . . . . . . 230,205,315 7. Missouri . . . . 147,980,414
3. Kansas . . . . . 169,109,449 8. Minnesota . . . 140,864,148
4. Nebraska . . . . 153,666,652 9. Ohio . . . . . . 137,907,934

5. Indiana . , ., . . 151,898,146  10. South Dakota. . 98,953,050
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TABLE VI
ProbucrioNn (BusHeELs) oF CORN FOR THE FIVE LEADING STATES
N 1909
1. Illinois . . . . . 390,218,676 4. Missouri . . . . 191,427,087
2, Iowa . . . . . . 341,750,460 5. Nebraska . . . . 180,132,807

3. Indiana . . . . . 195,496,433

TABLE VII
Provuerion (Busaens) oF WHEAT rOR THE FIvE LEADING STATES

IN 1909
1. North Dakota . .116,781,886 4. Nebraska . . . . 47,685,745
2 Kansas . . . 77,577,115 5. South Dakota . . 47,059,590

3. Minnesota . . . . 57,094,412

TABLE VIII
Provpverion (Busuens) or OAaTs FOR THE FIVE LEADING STATES 1N 1909

1 Hhnows . 150,386,074 4. Wisconsin . .. 71,349,038
2 lowa . . . . . 128198055 5. North Dakota . . 65,856,702
3 Minnesota . . . 93,897,717

TABLE IX

PropvuerioNn (Busukns) or BARLEY ¥OrR THE FIvE LEADING STATES
IN 1909

1. Minnesota . . . 34,927,773 4. South Dakota . . 22,396,130
2. Cabformia . . . . 26,441,954 5. Wisconsin . . . . 22,156,041

3. North Dakota . . 26,365,758

TABLE X
Propverion (Busnens) ok Rye For THE FivE LEADING STATES IN 1909
1. Miclugan . . . 5,811,394 4. Pennsylvania . . . 3,496,603
2. Wisconsmn., . . . A4797,775 5. New York . . . . 2,010,601
3. Mmnesota . . . . 4,126,028

TABLE XI

PropvucemioNn (Busuens) or KMMER AND SPELT FOR THE Five LeapiNag
SraTes IN 1909

1. South Dakota . . . 6,098,982 4, Kansas. . . . . . . 785362
2. North Dukota . 2,564,732 5. Minnesota . . . . 757,339
3. Nebraska . . . . 1,221,975

The production of grain from kafir and milo is indicated
in Table XII. The statistics for these crops when grown
for forage are included under “coarse forage:”
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TABLE XII

PropucTioN (BusHELS) OF GRAIN OF KAFIR AND MiLO FOR THE Five
LeapiNg StaTes 1N 1909

1. Texas . . . . . . 5860444 4, California . . . . . 938,049
2. Kansas. . . . . . 5,115,415 5. New Mexico . . . . 543,350
3. Oklahoma . . . . 4,658,752

The production of rice has shifted in recent years
from the South Atlantic coast to Louisiana and Texas,
where upland rice is now grown. Over nine-tenths of
the acreage of this crop is now in the two last-
mentioned states:

TABLE XIII
PronuctioN (BusHELS) oF RouGH RicE ¥OR THE F1vE LEADING STATES

N 1909
1. Louisiana . . . . . 10,839,973 4. South Carolina . . . 541,570
2. Texas . . . . . . 8,991,745 5. Georgia . . . . . . 14%,698
3. Arkansas . . . . . 1,282,830

STARCH

10. All the grains mentioned may be used for the pro-
duction of starch and alcohol—From the commercial
standpoint, the chief starch-producing plants of the
world are corn, wheat, rice, potatoes and arrow-root
Wheat is usually too valuable a human food to be used
for any other purpose. Corn is the chief source of starch
in the United States, although the other grains may be
used when available. In the manufacture of starch from
corn, the grain is soaked but not allowed to ferment. The
softened kernels are then ground in water and the starch
purified. A bushel of corn will yield twenty-cight pounds
of starch and thirteen pounds of refuse available as
cattle food. In Europe the potato is the chief source of
starch.
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ALCOHOL

11. Another important product of the grains is alco-
hol.—For this purpose the starch is first converted by
means of diastase into maltose, a kind of sugar, and the
sugar is fermented by means of a yeast plant. The fer-
mented liquor is distilled, the product being alcohol. The
diastase is an unorganized ferment present in the germi-
nating grains. This converts the stored starch of the
seed into a soluble form, a sugar, which can be absorbed
by the young plant. The grain to be used as a source of
alcohol is allowed to germinate, is heated to kill the
embryos, and is then fermented with yeast. This con-
verts the sugar into alcohol and carbon dioxide. If beer is
the product desired, barley is the grain usually cmployed
and the process is stopped at this point. If a distilled
liquor is desired, the material is distilled. The details of
the manufacture of the various alcoholic products belong
to the study of industrial chemistry. Wine is produced by
fermentation from the juices of fruits containing sugar,
especially the juice of the grape. This liquid, when dis-
tilled, produces a brandy.

MISCELLANEOUS USES OF THE GRAINS

12. In the manufacture of starch or alcohol, the grains
furnish many other substances, often as by-products.
Among these may be mentioned gluten meal and corn
oil, the one from the protein and the other from the fat
of the seed. Corn oil is expressed from the grain before
the starch is extracted, or it is obtained from the residue
in the fermentation vats in the manufacture of alcohol.
Much of the commercial vinegar is produced from malt
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liquor, the alcohol being converted into acetic acid by
means of ferments. Besides being used for the production
of seed, the grasses mentioned above are extensively used
for forage, a use which will be discussed in a future chap-
ter. Corn in one of its varieties or species, sweet corn, s
commonly used as a vegetable, the kernels being cooked
when in the milk stage. Other varicties are cultivated for
ornament and for pop-corn. The pith of the stalks of
field corn has been used for many purposes, especially
those involving the production of pure cellulose.



CHAPTER IIT
FORAGE PLANTS

SCARCELY less important than the use of grasses for the
production of human food is their use for forage. The
domestic animals, upon which man depends in part for
his food, in their turn depend upon wild or cultivated
forage plants.

T,

F1a. 1. Production of hay and forage in the United States. One large dot repre-
sents 500,000 tons; one small dot represents 100,000 tons.

13. The importance of forage plants is shown in part
by the statistics given in the census report under the
heading “hay and forage,” which includes plants cut and
used dry or green for forage, but does not include plants
used for pasturage. The figures also include an insig-

14
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FORAGE PLANTS

Fia. 2. Production of timothy in the United States. One dot represents

100,000 tons.

One dot

represents 100,000 tons.

F1a. 3. Production of timothy and clover mixed in the United States.
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F1G. 4. Production of clover alone in the Umted States. One dot represents
10,000 tons

F1a. 5. Production of alfalfa in the United States. One dot represents
20,000 tons.
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nificant amount of root forage. The total acreage in 1909
is given as 72,280,776, which produced 97,453,735 tons of
forage valued at $824,004,877. The value of hay and
forage as compared with other crops is shown in Table
II (Par. 5).

The statistics partially classify the hay and forage as
follows:

TABLE XIV

AcCREAGE, PropucTION, AND VALUE OF HAy anNp ForackE ror 1909
BY CLASSEs

b o e 0
Acres Production Value

(Tons) : (Dollars)

Timothy alone | 14,636,393 17,985,420 F188,082,895
Timothy and Clover | !

mixed | 19,542,352 24,718,555 |
Clover alone . b2,413,263 3,158,324 |
Alfalfa . . . . . 4,707,146 11,850,881 |
Millet or Hungarian J

grass . 1,117,769 1,546,533 11,115,226
Other  tame or culti- |

vated grasses 4,218,957 4,166,772 | 41,408,775
Wild, salt o1 praine . i

Lrasses . 17,186,522 [ 18,383,074 91,026,169
Girains cut green 4,324,878 | 9,367,292 61,686,131

Coarse foruge . . 4,034,432 | 9,082,305 46,753,262

The production of hay and forage of the ten leading
states is shown in Table XV. The production of all the
states is graphically shown in Fig. 1.

TABLE XV

PropuctioN (Tons) oF Hay anp ForaceE oF THE TeEN LEAaDING
STATES IN 1909

1. Towa . . ... . 7,823,181 6. Wisconsin . . . . 5,002,644
2. New York . . . 7,055,429 7. Ohio . . . . . . . 4,621,409
3. Minnesota . . . 6,036,747 8. Illinois . . . . . . 4,354,466
4. Kansas . . . . . . 5936,997 9. California . . . . . 4,327,130
5. Nebraska . . . . . 5,776,475 10. Missouri . . . . . 4,091,342

B
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Iha 6. Production of millet or Hungarian grass in the United States. One
dot represents 5,000 tons.

F1a. 7. Production of other tame or cultivated grasses in the Umted States.
One dot represents 10,000 tons.
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NATURAL CLASSIFICATION

14. In order to show the relative position of grasses
among forage plants, a classification is here given based
upon botanical relationships. Forage plants may be
divided into three groups. These arc: grasses, legumes,
miscellaneous plants. The first group includes nlants
belonging to the grass family (Par. 118).

Fia. 8. Production of wild, salt or prairie grasses in the United States. One
dot represents 10,000 tons.

15. Legumes.—The second group includes those
belonging to the natural family Leguminos® or Fabacew.
The plants of this family are characterized by the fruit,
which is a legume or pod. To this family belong the
clovers, alfalfa, vetches, beans, peas, and many similar
plants. The importance of legumes as forage plants
depends upon their high protein content, and hence their
greater nutritive value. Another important character
of leguminous plants is their ability to transfer nitrogen
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Fia. 9. Production of grmins cut green in the Umited States. One dot represents
10,000 tons

F1a. 10. Production of couarse forage in the United States, One dot represents
20,000 tons.
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from the air to the soil, thus increasing the soil fertility.
This transfer is accomplished by means of organisms con-
tained in nodules upon the roots of legumes, these organ-
isms, which are allied to bacteria, being able to extract
free nitrogen from the air. The accumulated nitrogen
is in part passed on to the host plant. After the removal
or death of the latter, the roots or such portions as remain
in the carth return to the soil in a form available for
absorption such nitrogen as was stored in them. For this
reason the fertility of soils is increased by the growing of
legumes, the following crops being correspondingly
improved. The various grasses cultivated for forage are
usually grown in combination with legumes either simulta-
neously or successively, in order to increase the nutritive
value of the product and at the same time to retain the
fertility of the soil.

16. Miscellaneous.—The third group of forage plants
includes all plants that do not belong to the grasses or
the legumes. Certain plants of the mustard family,
especially rape (sce Farmers’ Bulletin No. 164), are cul-
tivated for forage. Most of the plants of this group, with
the exception of rape, are native range plants, deriving
their importance from their presence in arid or semi-
arid regions. The most important of those found in
America arc the salt bushes (species of Atriplex) (see
Ifarmers’ Bulletin No. 108), winter fat (Hurotia lanata
(Pursh) Moq.) and the prickly pear cactuses (species of
Opuntia). The cultivation of the opuntias has recently
been undertaken in the southwestern states and gives
much promise (see Farmers’ Bulletin No. 483). Species of
Plantago, known to ranchmen as Indian wheat, are
important winter grazing plants for sheep in the desert
regions of Arizona and California.
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CLASSIFICATION OF FORAGE PLANTS
ACCORDING TO USE

17. According to the way in which they are useuq,
forage plants may be divided into three classes. These
are: pasture plants, meadow plants, soiling and silage
plants.

PASTURE PLANTS

18. Pasture plants in the widest sense are those which
furnish forage in situ, that is, those upon which stock
graze. A pasture is an area supporting or containing pas-
ture plants. In the restricted sense a pasture is a fenced
arca. In some localities the term is further restricted to
areas of cultivated plants. Small pastures or areas of
turf are sometimes known as paddocks. Pastures in the
gencral sense may be divided into two classes, native
pastures and cultivated pastures.

Native pastures

19. Native pastures include all areas of native vegeta-
tion upon which stock is grazed. Fenced pastures are
common throughout the United States in connection with
all farming operations that include the care of live-stock.
Such pastures may include native prairie grass land, as is
frequently the case in the region between the Mississippi
River and the Rocky Mountains, or they may include areas
that are wooded, that are rocky or sterile, that are too
wet, or that are otherwise not well suited to field crops.

20. Ranges.—Unfenced native pasture land is usually
referred to, especially in the western half of the United
States, as range, and animals feeding or grazing upon such
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areas are said to be upon the range. During the last half
of the last century vast arcas in the West were utilized
as range for stock, chiefly cattle and sheep. The usual
practice in raising stock under range conditions is the
ranch system. The ranch is the headquarters for the owner
or manager of the farm and the stock. Here are the
necessary buildings and other equipment. This central
area is located near a stream or other water-supply, and
more or less of the land in the vicinity is owned by the
ranchman. The land lying beyond the limits of the ranch
is open range, that is, unoccupied land, owned usually
by the federal government, by the state, or by the bond-
aided railroads. Such land at that time was of little
value unless there was access to water. The result of
these conditions was that the valley land along the
streams was purchased for the use of the ranches, this
ownership giving the use and virtual control of an indefi-
nite area on the upland beyond. The cattle or sheep were
herded on this range, the distance traveled being limited
by the necessity of returning from time to time for
water. Sheep are able to obtain water by eating snow,
hence they can be herded during the winter upon desert
regions lacking the ordinary water-supply, provided there
is sufficient snowfall. It is therefore customary in the
mountainous regions of the West to herd sheep in the
mountains in the summer and take them out on the
desert in the winter.

Within recent years the demand for farm land has
increased and the amount of open range has correspond-
ingly decreased. Ranchmen in many cases have been
obliged to buy and fence pasture land for their stock.
Another modification of the original ranch system results
from the policy adopted by the federal government ir
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connection with the national forests. These reserves were
formerly available as open range, but now stock is excluded
except as permission is obtained for grazing by leasing.
The terms of the lease provide for a maximum number of
stock at a definite price a head to graze over a limited
arca for a limited season. In the open range system it was
customary for the ranchmen to arrange among them-
selves the use of the range. As they did not own or lease
the open range they could not keep out rival ranchmen
except by force. This not infrequently gave rise to strife,
sometimes accompanied by bloodshed, between the
opposing ranchmen or their herders, especially between
the cattlemen and the sheepmen. The especial seriousness
of the contests between the cattlemen and the sheepmen
arose from the fact that cattle will not willingly graze after
sheep probably because of some odor, whereas sheep will
graze after cattle. Furthermore, sheep graze the forage
much more closely than do cattle, so that after a band of
sheep has passed over an area there is little or nothing
left for the cattle.

In former yecars ranchmen of the more southern
regions carried their stock through the winter upon the
range, depending upon the dry but nutritious grass
remaining from the preceding season. Not infrequently
there was loss of stock during stormy weather. In the
northerly regions, and now, in accordance with the best
practice also in the South, supplementary feed is supplied
to stock during the winter months.

21. Overgrazing.—Wild pasture land will permit of a
certain amount of grazing without deterioration. Beyond
this amount the grazing capacity becomes progressively
reduced. This condition is caused partly by actual injury
to the vegetation, partly by the reduction of its recupera-
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tive power, and partly by the fact that grazing animals
select the best plants, thus exterminating the valuable
species, whose place is taken by the unpalatable or worth-
less weeds. Range that has been grazed beyond its ability
to recuperate is said to be overgrazed, and when the num-
ber of stock on a given area is too great, the range is said
to be overstocked. The amount of stock which the range
will carry depends upon the kind and amount of vegeta-
tion, the fertility of the soil, the rainfall, and various
other conditions. The carrying capacity can be told
only by experience. A range must be exceptionally good
to average for a season one cow to every 5 acres, and such
ranges would be found only in the less arid portion of the
Great Plains where the grass is abundant.

Overgrazing may be the result of necessity. The
ranchman having in his possession a certain amount of
stock may be confronted with an unfavorable season or a
diminished range. As the free range decreases owing to
the use of the land for general farming, or is bought up
and fenced in by the ranchmen for sclf-protection, the
tendency to overstock becomes greater. Too often under
these conditions, the stockman is confronted with the
necessity of providing feed for the stock he has, without
regard to the ultimate welfare of the range.

22. Rejuvenating worn-out ranges.—As vast regions
have been made temporarily unfit for grazing by the
attempt to carry on the range for successive seasons more
stock than it would bear, there has been an increasing
pressure for methods that would quickly rejuvenate these
areas. It has been thought that the seeds of grasses or
other plants that are as well or better adapted to the
conditions than was the preceding vegetation might be
sown on the range to advantage. Many experiments have
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been tried along this line but with little success. The area
involved is too large and the expense is too great. There is
the further difficulty of finding plants better adapted to
the conditions than those that primarily occupied the soil.

The plants that tend to come in to replace those sub-
dued by grazing are usually weedy annuals that have
little forage value. Such are the numerous species of Old
World brome-grasses that are now so common on the
Pacific slope and in some portions of the region to the
east of this. There is one exception to this, the annual
herbaceous plant known as alfilaria or “filaree” (Erodium
clcutartum (L.) 1) Herit.) a member of the geranium
family. This is an excellent forage plant and is gradually
spreading on the ranges of the Southwest.

The only practicable method to rejuvenate worn-out
ranges is to give them rest. If stock is kept from them they
will in time return to a condition of productiveness. The
length of time necessary for an overgrazed range to recu-
perate depends upon many conditions. If the overgrazing
has been for a short period a single season of rest may be
sufficient. If a considerable portion of the original vege-
tation has been destroyed two or three seasons may be
necessary. In the latter case the resulting vegetation will
probably be different from the original and may be less
valuable. Thoughtful ranchmen are learning to conserve
their ranges by regulation and rotation and by limiting
the stock to the carrying capacity of the range. (See
Bur. Pl Ind. Bulletin No. 117 and Yearbook for 1906.)

Range grasses

23. The wild plants upon the range, unless they are
positively distasteful because of bitter or acrid substances
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or are protected by spines, are all more or less grazed by
stock, especially sheep. If there is an abundance of forage
the animals select the more palatable and nutritious spe-
cies. In overstocked areas the animals are forced more
and more to cat unpalatable or even poisonous species.

On the prairies and plains of the western states, the
grasses form the chief element of the forage. The most
important single species probably is buffalo-grass (Par.
245). This is the dominant species on the Great Plains
from the Dakotas to Texas and from the Rocky Mountains
to the 100th meridian and beyond. This region is collo-
quially known as the “short-grass country,” to distinguish
it from the prairie regions to the cast, where tall grasses
prevail. On the plains of Texas and northern Mexico,
the buffalo-grass is gradually replaced by a species of
similar habit, the curly mesquite (Par. 212).

The grama-grasses in numerous species in the West
and Southwest and on the table-land of Mexico form an
important and nutritive constituent of the ranges. The
most important of these is the blue grama, called in the
Southwest merely grama, and on the plains grama-grass,
extending from Manitoba to South America. Like buf-
falo-grass it is a “short grass” and is frequently confused
with that species. The three grasses, buffalo-grass, curly
mesquite and grama-grass, form a nutritious forage after
they have been cured in the autumn by the dry climatc
of this region. Hence the range will support stock through-
out the winter if the conditions are favorable. Fall or
winter rains, or an early frost, decrease the value of the
forage.

Other especially important western grasses are the
various species of Agropyron, Andropogon and Muhlen-
bergia. Pine-grass is important in Oregon and Washing-
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ton. The term “bunch-grass” is applied to diverse spe-
cies in different regions. The name refers to any species
that forms conspicuous tufts. In western Kansas it refers
to Sporobolus airoides; in Oregon to Agropyron spicatum;
in other localities to various other species. (See Yearbook
for 1900.)



CHAPTER IV
CULTIVATED PASTURES

ExPERIENCE has shown that, conditions being equal, a
greater amount of forage can be grown from a given area
if the plants used are cultivated. In the broad sense, the
term cultivation is here used to include the sowing of seed
or the setting out of plants. But cultivation in the usual
sense means also that the soil has been prepared forfthe
reception of the seeds or plants and may include still
further the subsequent use of tillage implements. Culti-
vated pastures, besides producing a greater amount of
forage, have the further advantage of the choice of plants
to be grown. Forage plants are cultivated for several
purposes, as previously indicated, but in the present
chapter only their cultivation for pasture is discussed.
Cultivated pastures are usually known as tame pastures,
to distinguish them from wild or native pastures. In
regions where native pastures arc rare, the term pasture
may imply that the area has been seeded. Tame pastures
are conveniently divided into two kinds, permanent and
temporary.

PERMANENT PASTURES

24. As permanent pastures are here included all pas-
tures that are seeded down with the intention of using
them for grazing for more than one season. The plants
used for permanent pasture are primarily grasses.
Legumes and other plants may be mixed with the grasses

(29)
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or may be used temporarily or incidentally for grazing
but (except sometimes alfalfa) are never used alone for
permanent pasture.

26. The two most important pasture-grasses are blue-
grass and Bermuda-grass. Other pasture-grasses of some
importance are redtop, brome-grass, orchard-grass, mea-
dow fescue. Still others are occasionally sown in mixtures
but in the aggregate are almost negligible from the com-
mercial standpoint. Some of these are the various fescue
grasses, such as sheep’s fescue and red fescue, ryc-grass,
velvet-grass, and a few others. The most important
legume used in permanent pasture mixtures is white
clover.

Blue-grass

26. Blue-grass is the standard pasture-grass in the
region lying cast of the Great Plains and north of Arkansas
and North Carolina and extending southward in the
mountains. It is used occasionally in other parts of the
country, but it does not succeed in the southern states.
It thrives best on limestone soils and is not adapted to
acid soils. The famous “blue-grass region” of Kentucky
lies in the limestone country in the central and northern
part of the state. The species is commonly called Ken-
tucky blue-grass and in some localities, especially north-
ward, it is called June-grass.

Blue-grass is an aggressive species and, in soil adapted
to its growth, tends to spread. It thrives in partial shade,
and, in regions where the summers are hot and dry, it
invades the open woods, where it furnishes valuable
pasture. An excellent way to utilize brush-land or open
timber-land is to clear out the underbrush and weeds and
sow the land to blue-grass. At first it is necessary to keep
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down the brush and weeds, but later the blue-grass
dominates the undergrowth. In the alfalfa regions of the
West, blue-grass is often looked upon as a weed, because
of its tendency to invade alfalfa fields.

The chief objections to blue-grass are the tendency
to lie dormant during the hot dry midsummer, the diffi-
culty in establishing a stand, and the low forage yield.
In spite of these objections, it leads all other pasture-
grasses in the region where it thrives.

27. Establishing a blue-grass pasture.—Bluc-grass is
rather difficult to start, as the growth is slow the first
year. About sixty pounds of seed an acre are sown. It
is important to have good seed. Many of the failures to
establish a good stand are due to sowing seed of low vital-
ity. If the sced is good, thirty pounds to the acre should
be sufficient. The seed is sown on prepared land, or with
other crops such as clover, wheat or timothy, or with
meadow grasses or in early spring upon the snow or upon
frozen ground. The object of sowing with other crops is
to utilize the land while the blue-grass is becoming estab-
lished. In regions adapted to its growth, bluc-grass will
form a permanent pasture, since few plants can drive it
out unless it is overgrazed.

Bermuda-grass

28. Bermuda is the standard pasture-grass for the
South, occupying there the position of relative importance
among grasses that blue-grass does in the North. Its dis-
tribution is from the blue-grass area to the Gulf of Mexico
and west to east Texas. Bermuda-grass is common in
the warmer parts of both hemispheres and in the United
States extends into the arid regions of the West. In the
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latter regions it is of little importance from a commercial
standpoint, since the climate is too dry for its develop-
ment without irrigation. Under irrigation, other forage
crops give better results. Although Bermuda-grass is
found under a variety of conditions, it is not a shade-
loving plant and thrives best in open ground. On the
uplands of the South it leads all other pasture grasses but
in the moist lowland along streams and along the coast
it has a few competitors, especially carpet-grass (Par.
215) and St. Augustine-grass (Par. 223). It withstands
heat and drought, is aggressive, forming a permanent,
pasture, and s nutritious.  Sometimes  legumes  (espe-
cially bur clover (Medicago arabica) and Japan clover
(Lespedeza striata) are combined with Bermuda.

29. Establishing a Bermuda pasture.—There are two
methods of starting Bermuda: by sowing the seed and by
planting cuttings. The seed is sown at the rate of six to
cight pounds to the acre and pressed in with a roller.
The more usual method is to plant cuttings of the stem or
piceees of the sod. These are dropped at intervals in shallow
furrows and covered with a plow or dropped upon a pre-
pared surface and pressed in with the foot.

Bermuda-grass is very aggressive, for which reason
it becomes a bad weed when it invades cultivated fields.
In cultivated soil it produces hard, vigorous rootstocks
that give it the name of wire-grass. It can be eradicated
by plowing in the hot weather of midsummer, or by
smothering out by means of rank-growing shade crops,
such as cowpeas. Bermuda-grass does not usually pro-
duce seed in the United States except in Florida, Arizona
and California; hence it invades fields slowly and with
care can be kept out without much difficulty. The com-
mereial seed is imported.
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Other pasture-grasses

30. Besides the two important and well-known pasture-
grasses mentioned for the North and the South, there are
several others that are used to a considerable extent.
Kach has its special merits and its peculiar drawbacks.
The acreage of some of these grasses is large but in all
cases falls far below that of blue-grass and Bermuda-
grass.

31. Brome-grass.—This is variously known as awnless
brome, Hungarian-brome, and Bromus inermis, the last
being its botanical name. It is one of the few grasses that
has been successfully introduced into cultivation in
recent times. The United States Department of Agricul-
ture and the state experiment stations have demonstrated
its adaptability to the conditions prevailing in the north-
western states. It has been shown to be an excellent
pasturc-grass for the region from Kansas to Manitoba
and west to Washington, which is too dry for the eastern
grasses. It gives good results east of this region, but must
there compete with timothy, clover and blue-grass.
Brome-grass is a native of Kurope. (See Bur. Pl Ind.
Bulletin No. 111.)

32. Redtop.—This is a well-known widely distributed
meadow-grass which will be further discussed under
meadow-grasses. (Par. 48.) Its chief importance as a
pasturc-grass is due to the fact that it thrives on acid
soil where blue-grass fails. It is a good pasture-grass for
moist localities in the timothy region and especially in the
coastal region from Virginia to New England. Redtop is
called “herd’s-grass” in Pennsylvania and in some
other localities.

33. Orchard-grass.—This is an excellent species for

c
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the blue-grass region, especially when combined with
other grasses. Its chief faults are that it grows in tus-
socks and that the seed is expensive. The former draw-
back militates chiefly against its use as a meadow-grass
as the hummocks interfere with mowing. It withstands
drought somewhat better than does timothy or blue-grass,
hence is useful along the western edge of the timothy
region. In eastern Kansas, it is used as a pasture-grass in
combination with meadow fescues. (See Bur. PlL. Ind.
Bulletin No. 100.)

34. Meadow fescue.—This is a common European
forage-grass which has many excellent qualities but has
not been extensively grown in the United States. It does
not compete with timothy and blue-grass chiefly because
the sced is more expensive and less reliable, faults it shares
with several other good grasses. It is adapted to the same
region as timothy and blue-grass. A taller form or
agricultural variety with more open panicle is grown
under the name of tall fescue. The seed of meadow fescue
produced in the United States is nearly all grown in east-
ern Kansas. Meadow fescue is sometimes incorrectly
called English blue-grass. (See Farmers’ Bulletin No.
361.)

3b. Rye-grasses.—Of thesc there are two kinds, the
English ryc-grass and Italian rye-grass. These are both
standard forage-grasses of Europe but are infrequent in
cultivation in this country. They are exccllent grasses
and deserve a wider use. The poor quality and high cost
of the seed, together with the traditional importance
attached to timothy and blue-grass, probably account
for their restricted use.

Canada blue-grass—This grass will not compete with
Kentucky blue-grass on limestone soils, but in portions
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of the humid region where the latter does not thrive it
serves a useful purpose. Nearly all the American seed is
grown in the province of Ontario, Canada. (See Farmers’
Bulletin No. 402.)

Tall meadow oat-grass—This is a good grass with poor
seed habits, the sced shattering out badly in harvesting
and handling. The species is adapted to the timothy
region but is only sparingly grown.

Velvet-grass—This species is of little value except on
sterile soil where other grasses will not grow. It is well
established on the Pacific coast, especially from northern
California to British Columbia, where it is common in
swamps, grass-land, waste places and open ground gen-
erally. It is not much utilized for forage except on the
sandy land around the Columbia River. Animals do not
relish the hay unless they have acquired a taste for it.

36. Southern pasture-grasses.—In the moist regions
along the Gulf coast, carpet-grass is a valuable and
nutritious grass. This is a native of the tropics extending
into the southern United States. It thrives in open, moist
land where it forms a green carpet. It is not cultivated,
but comes into natural pastures voluntarily and persists
because it withstands grazing and trampling. Another
species found especially in mucky soil along the Atlantic
coast from South Carolina to southern Florida is St.
Augustine-grass. This is similar in its habits to carpet-
grass. (See Farmers’ Bulletin No. 509.)

37. Two common tropical grasses, Pard-grass and
Guinea-grass, should be mentioned although except in
the extreme southern portion they are not hardy in the
United States. Pard-grass, a native of Brazil and cul-
tivated in the lowlands throughout tropical America,
is occasionally used for pasture in southern Florida and
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southern Texas. It is useful in wet or almost swampy
land, where it will furnish a large quantity of forage.
Pard-grass does not well withstand grazing because its
extensive stolons, being above ground, are killed or
injured by trampling. Guinea-grass grows on drier land
than that best suited to Pard-grass. It is extensively
used for pasture, hay and green fodder at low altitudes
in the tropics. It withstands grazing well and its numer-
ous basal shoots furnish a large amount of palatable
forage.

TEMPORARY PASTURE

38. Temporary pasture, as here understood, refers
to pasture obtained incidentally from plants grown for
other purposes, or to that obtained from annual plants.
The usual kind of temporary pasture is that from plants
grown primarily for hay. It is a common practice to
graze meadows after the hay has been cut. Care must
be taken that the meadow is not grazed too closely and
the plants are not injured by the trampling of animals in
wet weather. Alfalfa is commonly grazed in the West,
where this may be the chief forage crop grown. There is
objection to allowing cattle and sheep to graze on alfalfa
and clover since these legumes are likely to cause bloat-
ing. Fall-sown grain is often used for pasture, and stand-
ing corn-stalks furnish considerable fodder after the corn
has been removed by husking in the field.

Amnnual plants for pasture

39. Grains, especially rye, are sometimes grown
primarily for pasture, being sown usually in the summer or
fall. Sorghum in some of its varieties is grown for pasture
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in the South and Middle West. Rescue-grass is used in
some parts of the South for winter pasture. Rye-grass
can also be used to advantage for winter pasture in the
South as it grows rapidly and produces feed sooner than
perennial pasture-grasses. Rape and sometimes other
cruciferous plants such as turnips and kale are sown for
pastures. Various legumes may be used for this purpose,
often in connection with their use as green manure or as a
cover-crop.



CHAPTER V
MEADOW PLANTS

MEADOW PLANTS are those used for hay. A meadow is
an area upon which are growing plants that are to be cut
for hay. Meadows may be conveniently divided into two
classes, wild or native meadows, and tame or cultivated
meadows.

The hay product of the United States is one of the most
valuable of the agricultural crops, the total yield of hay
and forage according to the thirteenth census being
97,453,735 tons, valued at $824,004,877.

NATIVE MEADOWS

40. There are three kinds of native meadows, accord-
ing to the grass that grows upon them. These are prairie,
fresh marsh, and salt marsh. In all cases the chief portion
of the forage is made up of various species of grasses, the
other plants being incidental or even harmful. Prairie
hay is cut from native prairie that is sufficiently dry to
be used for field crops. Because available for cultiva-
tion, the area of prairie meadow is decreasing as the land
is gradually broken by the plow. Open grass-land, such
as swales, or the low areas along streams or ponds that are
intermediate between arable land and swamps, is often
reserved permanently for meadow.

In the prairie region and in the eastern portion of the
Great Plains, the chief constituents of prairie hay are

(38)
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bluestem (Andropogon furcatus), little bluestem (Andro-
pogon  scopartus), switch-grass (Panicum virgatum),
Indian reed (Sorghastrum nutans), purple-top (Tridens
flavus), tall grama (Bouteloua curtipendula), and wild rye
(Elymus virginicus, and E. canadensis). In the swales
or “sloughs,” as they are called in that region, the chief
grass is cord-grass or slough-grass (Spartina Michauxiana).
An important hay-grass in depressions or valleys on
the plains is Colorado bluestem (Agropyron Smithii).
Throughout the mountain regions of the West the native
hay may consist of a great variety of indigenous grasses,
the species of Poa, Calamagrostis, Agropyron, and Ely-
mus glaucus usually predominating.

On the western ranches where irrigation water is
available, it is customary to flood the meadow land in the
valleys. If too much water is applied, or if it is allowed to
stand on the meadow for too long a time, the valuable
grasses are gradually replaced by less nutritious plants,
especially by wire-grass, which is a kind of rush (Juncus
balticus Willd.).

41. The commercial production of wild hay is chiefly
in the area from Oklahoma to Manitoba, including the
eastern portion of the Great Plains and extending east-
ward through Minnesota into Wisconsin. In the northern
portion of this area, a large proportion of the wild hay is
cut from marsh land, the most important constituents
being bluejoint (Calamagrostis canadensis) and reed canary-
grass (Phalaris arundinacea). Much of this hay land is
too wet for cultivation. At the time of harvest the soil is
sufficiently dry to support the mower and horses. In the
marshes of Wisconsin and Minnesota the soil is so moist
that broad shoes are sometimes attached to the horses’
feet to prevent them from sinking into the soft ground.
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42. Salt marsh-grass is utilized for hay in many locali-
ties along the scacoast. Large areas of marsh land sub-
ject to the diurnal tides or to occasional high tides are
useful for no other purpose than the grass crop that they
produce. When utilized for hay these marshes are drained
by open ditches. In some cases the sea is kept out by
dikes, in which case the land becomes productive and
valuable. The hay from salt marshes is of considerable
value for fodder, the value depending on the kind of grass
and the degree of salinity of the soil. Much of this hay
is used for litter for stock and for packing-material. The
chief constitutents of salt marsh-hay are switch-grass
(Panicum virgatum), little bluestem (Andropogon scopa-
rius), black-grass, a kind of rush (Juncus Gerardii Loisel.),
all of value for forage, and several species of Spartina, or
cord-grass (Spartina glabra and 8. juncea being the
most important), these latter being used chiefly for
packing,.

TAME MEADOWS

43. Tame meadows may be divided into two classes,
permanent and temporary. It is only to the former class
that the term meadow is popularly applied.

Permanent meadows

44. Permanent meadows are those that have been
seeded down with forage plants with the intention of
maintaining them for a series of years to produce hay.
The chief meadow plants used in the United States are:
of the legumes, alfalfa, red clover and to a limited
extent alsike clover; among the grasses, timothy and
redtop.
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45. Alfalfa (Medicago sativa 1..) is the most important
forage crop in the United States. In the irrigated regions
of the West it is almost the only forage plant grown and
is there used for both hay and pasture. Alfalfa was intro-
duced from KEurope by the Spaniards and attained
importance in our western states simultaneously with
irrigation. Its use spread castward in the arid and semi-
arid regions until it reached the borders of the timothy
region. Within recent years this erop has been success-
fully introduced in many parts of the East and South. It
does not thrive on an acid soil, henee the necessity of using
lime in many parts of the Ilast in preparing the land for
alfalfa. Where a good stand is obtained, a permanent
meadow is formed, yielding cuttings every four to six
weeks during the growing season, two or three cuttings
in the more northern regions, as many as ten in the hot
southern valleys of California. The meadow lasts indefi-
nitely, but sooner or later suffers from the incursions of
various weeds and must be broken up and reseeded.  As
alfalfa is not a grass, it will not be further discussed here.
hit the student is referred for detailed information to
Farmers’ Bulletin No. 339 from the United States Depart-
ment of Agriculture.

46. The clovers arc legumes belonging to the genus
Trifolium. Certain allied plants are also known as clover
but with a modifying term, such as bur clover (Medicago
arabica Huds.), sweet clover (Melilotus alba Desv.), Japan
clover (Lespedeza striata (Thunb.) Hook. & Arn.), all
belonging to the family Leguminosze. The true clovers
include the common red clover (Trifolium pratense 1.),
which is usually referred to merely as clover, alsike (7.
hybridum 1.), white clover (T. repens L.), and crimson
clover (T. incarnatum L.). The first two arc used for
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meadow, the third for pastures and lawns, the fourth as a
cover, soiling and green manure crop as well as for hay.
The most important of the clovers and one of our most
important forage plants is red clover. This thrives in the
humid region (Par. 110) and is often sown with timothy.
Its chief use is for hay but it is also used as a cover-crop
and for green manure. In common with alfalfa and other
legumes, or even with rape, there is danger of causing
bloating in cattle and sheep pastured upon clover.

Alsike is better adapted than is red clover to wet soil
and hence is utilized in meadows too wet for the latter
and is usually sown with redtop. Alsike is of some impor-
tance as a forage plant but the amount used in comparison
with red clover is insignificant. (See Farmers’ Bulletins
No. 455 on red clover, No. 550 on crimson clover, No.
485 on sweet clover, No. 441 on Japan clover.)

47. Timothy is the great meadow-grass of the north-
eastern states which produces the standard hay of the
market. Timothy is not so nutritious as some other
grasses, yet it is the leading meadow-grass because it
combines as does no other grass the requisite qualitics.
[t is palatable, fairly nutritious, casily grown, and the
the seed is cheap and of good quality. The cheapness of
the seed is much influenced by the good sced habits of
the plant. It produces seed abundantly and the heads
grow to about the same height,