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NATIVE AND INTRODUCED FORAGE PLANTS
OF SOUTH DAKOTA.

DEPARTMENTS OF CHEMISTRY AND BOTANY.

INTRODUCTION.

NATIVE GRASSES.

The true grasses are one of the most valuable families of
plants. Tothem belong the small grains (oats, wheat, barley,
ete.,), corn, the various sorts of cane, the great bamboo of Asia,
and a host of other plants of more or less importance to man or
beast. In the great prairie regions of the United States the
grasses form by far the greater part of the natural vegetation
and constitute one of the most valuable of the natural resources
as well.

In our own state of South Dakota stock-raising has been one
of the leading industries ever since its settlement, and will con-
tinue to be so for years to come. The state, as a whole, is pecul-
iarly well adapted to stock-raising and dairying. One of the
most important elements in this fitness is the great richness of
the grass flora and of the native species in particular.

About one hundred and sixty species of grasses are known to
grow within the limits of the state. - Of these, about one hun-
dred and five are native to the soil, the remainder being found
either under cultivation or introduced some other way. Some
of them are weeds, but the majority are more or less useful as
forage plants.

The introduced species are much more common in the eastern
and southern parts of the state, that is, in the older settled por-
tions. Of the native species, probably sixty per cent are found
quite generally distributed throughout the state. Many of
these, however,though occurring in nearly all parts of the state
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can only be raid to be plentiful over a limited area. For
example, the bushy blue stem grows in all parts of the state, but
occurs in large quantities only in the Sioux Valley and ina few
other localities less extended, principally along the lower Mis-
souri. Some grasses are quite local in their distribution,
usually owing to certain soil or climatic conditions, or to certain
physical features of the country. Though so many different
kinds of grasses help to make up the grass flora of the state, the
greater part of the forage obtained is furnished by a much less
number. Fully seventy per cent of the hay from grasses
native to the soil is obtained from less than a dozen species.
The same is true of the native pasturage. Probably ninety-five
per cent of the native forage comes from less than twenty differ-
ent kinds of grasses. In any one locality the number of kinds
rarely exceeds a half dozen.

The state may be divided roughly into five regions, more or
less well defined by the grass flora peculiar to each. (1) The
Sioux Valley Region includes the most of the eastern and south-
ern parts of the state. West of this lies the James River Valley
extending through the entire state north and south. The lower
part of this valley—near where it joins the Missouri—possesses
a grass flora much like that of the Sioux valley, and may be
considered as belonging more properly to that region. The
greater part of it, however, is quite differentin the main, so that
we have (2) a James River Valley Region with a flora which is
quite characteristic. West of this comes (3) the Missouri Val-
ley proper with a great variety of grasses. Joining the Mis-
souri Valley Region on the west is (4) the great Range Region of
the state with a grass flora quite different from that of any other
region. In the southwestern part of the state is found (5) the
Black Hills Region, with a peculiar combination of mountain,
woodland, and prairie forage plants.

THE S10Ux VALLEY REGION.—Probably the most character-
istic grasses of the Sioux Valley region are the blue stems,
particularly big blue stem and bushy blue stem. These grasses
though occurring all over the state, are seldom found in great
quantities outside of this region. There are, however, a few
localities in the James River Valley and in the upper Missouri
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Valley where they flourish. The blue stems thrive best in rich

moist soil. They become more plentiful as civilization ad--
vances. As the buffalo and grama grasses disappear through

excessive grazing and the changes incident to a more thorough
cultivation of a part of the country, the blue stems take their
places.

In eastern Nebraska, ten or fifteen years ago the blue stems
could only be found in the bottom lands and “draws” while
today they are plentiful everywhere on the high, dry soil of
the hills as well as in the valleys. This same thing is happen-
ing in our own state. These grasses should be encouraged by
every possible means.

Besides the blue stems there are several other grasses of
great value common in this region. Switch grass is next
in importance to the blue stems. In some of its many forms it
is found more or less plentifully on both dry and moist soils.
It constitutes a considerable part of the forage obtained from
the lowland meadows. Other grasses-somewhat common in this
region are reed canary grass, blue joint, fowl meadow grass, the
grama grasses, cord grass, the wheat grasses, and otbers of less
importance. About 90 per cent of the native hay and 80 per
cent of the pasturage is obtained from the first three grasses
mentioned—big blue stem, bushy blue stem, and switch grass.

THE JAMES RIvER VALLEY REGION.—Though most of the
grasses of this region occur also in the Sioux Valley, yet the
general features of the grass flora are considerably different.
The blue stems occur in this region but are seldom found in
large quantities. . Instead of furnishing most of the hay they
furnish but a relatively small part of it. Switch grass is plen-
tiful; and this grass, together with blue joint, sand grass, and
the wheat grasses furnish by far the greater part of the hay,
while these grasses and the grama grasses furnish most of the
pasturage.

The wheat grasses, particularly western wheat grass (Agropy-
rum glawcum occidentale), are the most important ‘“all round”
grasses of this region. Western wheat grass furnishes about
90 per cent of the native hay as well as most of the pasturage.
Land that has been allowed to “go back” soon comes up to this



6

~ grass and two and three tons to the acre have been cut from
such fields. Blue joint and the sand grasses are also very com-
mon and are characteristic of the region. In dry, sterile, saline
soils, salt grass occurs very plentifully. Porcupine grass and
needle grass (Stipa comata) also occur and do considerable
damage to sheep (particularly lambs) though they yield a con-
siderable amount of early feed, and, if cut after the needles
have fallen, are valuable for hay.

TrE Missourl VALLEY REGgioN.—The grass flora of this re-
gion is peculiar because of its varied character. Along the
lower part of the valley the blue stems are not uncommon, but
they seldom occur in any considerable quantities in the upper
part of the valley. Little blue stem is the commonest of these
grasses, but is of little value for hay. Blue joint, sand grass,
and cord grass are abundant along the sandy bottoms. Wheat
grass and switch grass are also plentiful. On the dry uplands,
back away from the river, grama, needle grass, wheat grass and
buffalo grass abound. In many places needle grass is the prin-
cipal hay grass. False buffalo grass is plentiful along the
sandy river bottoms and often occurs in the bare places about
ant hills, but it is of little value as forage.

THE R aNGE REGION.—The number of species occurring here
is much more limited than in any of the other regions. The
greater part of the hay is cut from western wheat grass. In
years of excessive drouth this grass seldom goes to seed, but
lives over fall and winter by means of its underground stems or
rootstocks. It is often so dry when cut that it can be raked and
stacked immediately. This is so rich in nutrient substances
that stock do well when fed upon it, even with little or no grain.
Fully ninety-five per cent of the pasturage is obtained from
wheat grass, blue grama and buffalo grass.

Among other grasses occurring in this region are cordgrass,
slender cordgrass, little blue stem, needle grass, sand grass and
salt grass.

THE BLack Hirrs REcioN.—The grass flora of this region is
rich in the number of its species. In the drier foot hills are
found the grasses that have been mentioned as characteristic of
the range region with a mixture of forms growing naturally on
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more moist soils. In the Hills proper, many other species
thrive because of the greater amount of moisture in the soil.
In many of the moister valleys along the edge of the Hills the
blue stems occur in greater or less abundance. Switch grass is
plentiful. Western wheat grass is abundant in the foot hills.

SoME GENERAL CONSIDERATIONS.—A study of the meteorolo-
gical records of the state shows that the climatic conditions are
not alike in any of these regions.

The average temperature for the Sioux Valley, especially the
upper part, is rather lower than that of any other region. That
of the James Valley is higher. The averages of the Missouri
Valley and the Black Hills are nearly the same—the latter
being perhaps a little the milder; but either is warmer than
the James Valley or the Sioux Valley.

The average annual precipitation is greatest in the Black
Hills. There is but little difference between the average an-
nual precipitation of the Sioux Valley and that of the James
Valley in South Dakota. The Missouri Valley hasless than either
the Sioux or James Valley. The range region gets the least
amount of rainfall. On the whole, however, these variations in
temperature and rainfall are not great enough to account for all
the differences between the floras of the various regions. There
are certain soil conditions in each that exert a considerable
influence upon the character of its flora. Then again, the lay
of the land in each region may have a great effect upon the
plants—especially upon their distribution.

The grass flora of the Sioux valley has been modified mater-
ially by cultivation of the soil, by pasturing and by a better
control of prairie fires. The change has been greatest in this
region partly because of certain modificationsin the climatic
and soil conditions, partly because of its being longest and
generally most thickly settled, and partly because it is closely
connected with the excellent blue stem region of Iowa, Nebraska
and Minnesota.

It is evident that the differences between the native grass
floras of the various regions, and the causes of these differences
will have considerable bearing upon the question of the grow-
ing of introduced forage plants. It will not be surprising to
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find that a forage plant that fails in one region will succeed in
another or vice versa. With the irrigation possible in the
James Valley many grasses can be grown that would not suc-
ceed in other parts of the state where no irrigation is possible.
On the other hand, the soil of the Sioux Valley, because of the
fact that it has been generally longer under cultivation, and
because of different climatic or other conditions will, for some
time at least, be better adapted to those forage plants that
thrive best on the older cuitivated soils. The fact that the blue
stems are becoming so plentiful shows that conditions are
becoming more and more favorable for such cultivated forage
plants as timothy, clover, redtop and the like.

Careful conservation of surplus water from snows and rain by
the building of dams at close intervals across runs and creeks
and tree planting will increase the possibilities of raising the
better class of forage plants.

One need not be discouraged then to find that a forage plant
that has done well in one region fails in another. Careful study
of the best native grasses will show what characters enable them
to thrive when their weaker neighbors succumb in the struggle
for existence. Then by selecting forage plants that have these
characters best developed, much useless labor and waste of
money may be ayoided.

Land is plentiful in all parts of the state, and every farmer
could, with profit, devote a small plot of one or two acres to ex-
periments with the various forage plants of promise. It is
better to work with only a few of the best kindsata time. One
can then be able to give them proper care and the results
obtained will be of much more value. A single season is not
long enough to decide properly, the value of any plant, espec-
ially those with perennial roots. Give a forage plant a fair
trial for a series of seasons before discarding it entirely.

INTRODUCED OR CULTIVATED GRASSES.

The introduced grasses may be divided into two classes—
those brought in for cultivation and those introduced accident-
ally, the seeds having been mixed with other grasses or grains,
or by the many ways that nature has provided for the distribu-
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tion of the various kinds of seeds. To the first class belong
timothy, smooth brome grass, millet, the more important fes-
cues, perennial or Italian rye grass, red top, orchard grass, and
many others. All are more or less useful, though they cannot
at present all be grown successfully in this state. To the
second class belong grasses of much less importance as forage
plants; but on the other hand many of them are pernicious
weeds. Grasses of this class are represented by the foxtails,
stink grass, chess and some of the panic grasses. They usually
do more harm as weeds than good as forage plants, and when
such is the case they should be exterminated in every possible
way.

For the last five years experiments have been in ,progress on
the grounds of the Experiment Station testing the hardiness’
and relative values of the various grasses in common cultivation
and of a number of native species that seemed worthy of culti-
vation.

The most satisfactory grass tried thus faris the smooth brome
grass (Bromus inermnis) or as it is sometimes called, Hungarian
brome grass. It catches readily and gives a good stand when
sown either in drills or broadcast. It soon forms a good sod
and makes a good growth the first year. It is one of the first
grasses toappear in spring. Itsproutsup immediately after cut-
ting, giving an abundance of fall pasturage, and is not killed
easily by the autumn frosts. Thus far it has endured almost
perfectly both the drouth of summer and the dryness and
severe freezings of winter. Timothy has done well on rich and
rather moist soil, particularly when mixed with alsike or other
clovers. It does well under irrigation. It will not thrive at
present in the drier parts of thestate and should never be used
alone as a pasture grass. It will not stand close grazing in our
climate and on our soil. To get the best resuits a timothy
meadow should be treated at least every other year with a light
coat of well rotted stable manure and then in early spring given
a light harrowing.

Red fescue, sheep-fescue and hard fescue are all hardy enough
to stand the climate in the eastern part of the state and probably
also that of most localities east of the Missouri river or in the
Black Hills. They furnish an abundance of pasturage but are
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of no value for hay. They are particularly valuable on sheep
ranches.

Tall fescue and meadow fescue give paying crops of hay on
moist meadows. Of the two varieties meadow fescue is to be
preferred. Both give best returns when mixed with other
grasses such as red-top, orchard grass and smooth brome.

Kentucky blue grass or June grass as it is often called, is
hardy in the Sioux Valley and will probably do well in many
other parts of the state. Creeping spear grass or June grass, a
near relative of Kentucky blue grass has also given good
results. A number of instances have occurred where these
grasses sowed directly upon the prairie sod have taken hold
and gradually spread over much larger areas. Kentucky blue
grass is the better grass of the two as it is a good hay grass as
well as a good pasture grass while the other is fit only for pas-
ture. The creeping spear grass is, if anything, hardier than
the other, standing drought rather better. Neither should be
cut or grazed too closely during July and August but should be
allowed to produce enough leaves to shade the ground, thus
protecting the roots, and root stocks from the hot sun.

No good trial has been made with orchard grass. In one
experiment the grass did well on low moist soil. In some later
experiments made on high dry soil seed purchased for orchard
grass turned out to be perennial rye grass, a species of little
value in this State. Orchard grass is a good grass, however,
and generally hardy, so it is worthy of trial where one is trying
to establish a good meadow.

The following grasses have proved of little or no value for
this region: Johnson grass, sweet vernal, perennial rye grass,
Rescue grass (also called Schrader’s brome grass), and hair
grass. The latter is fairly hardy but does not aﬁ"ord sufficient
forage to pay for its cultivation.

The native grasses that have shown themselves worthy of
cultivation are: Western wheat grass, slender wheat grass,
blue joint, and reed canary grass. All have, thus far, been per-
fectly hardy and the yield of hay has been much larger than
usually obtained from wild meadows.

Several attempts to get a good stand of switch grass have
failed. One small patch, however, has done well enough to
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show that much is to be expected from this grass. Up to the
present time the blue stems have not done well from the seed
but plats of sod taken from the prairies give something of
promise. Further attempts will be made with these and with
switch grass also.

Oregon blue grass though rather slow in catching and in
forming a good sod has given excellent results when once well
established.

Muhlenberg’s grass has also given hopeful results.

CLOVERS.

It has generally been thought impossible to grow clovers
in South Dakota, except perhaps in the extreme southeastern
corner of the State. The hot sun and dry weather of July and
August and the dryness and cold of the average winter have
been thought to be too severe for these plants.

It is probably true that for the drier portion of the State
there is little hope of the successful growing of many of the
clovers for some years to come. The results of the experiments
on the Station grounds, however, show that there are certain of
the clovers and clover like plants that can be grown, and with
a considerable amount of success too, in loculities where the
soil and climatic conditions are similar to those obtalnlng at
Brookings and in the Sioux Valley, generally.

Alsike and White clover have given excellent results, par-
ticularly when mixed with some of the grasses such as timothy,
meadow fescue, and the blue grasses. Up to the present time
Alsike has been the most satisfactory clover tried.

Scarlet clover and mammoth clover are too tender for our
region.

Red clover has sometimes succeeded but has also frequently
failed. It does better in the older portions of the state. In
many parts of the Sioux Valley some good clover and timothy
fields are growing at the present time. All clovers do best
when mixed with timothy or some other of the grasses.

The Melilots, both the yellow and the white, have shown
themselves able to make a good growth under the most adverse
circumstances. As they are biennials, but two crops can be cut
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from one sowing. The forage obtained, while not first class, is
much better than nothing and the yield is usually large. They
should be cut before the stem becomes woody. They are good
plants for soiling purposes and may be used to advantage when
one is desirous of cleaning out or resting up a field.

Alfalfa has proven hardy and makes a good growth but
has suffered so severely from a disease due to a furgus that it
has not been a success.. Future experiments will be made to
ascertain whether this trouble may not be overcome.

Other plants of the clover family have given promise of more
or less value as forage plants, but need more study before
an intelligent report can be made upon them. The most im-
portant of these are goat’s rue, sand clover, esparsette, and
Hedysarum.

MISCELLANEOUS FORAGE PLANTS.

Besides the true grasses and the clovers mentioned in the
preceding pages, there are a large number of other plants that
are eaten by stock either as green or dry forage. Much of the
early grazing along lake margins, streams, and in sloughs con-
sists of sedges and rushes. Hay cut in such places is often also
composed largely of these plants. [

Along the Missouri river and throughout the region extend-
ing to the James river, stock feed a great deal upon a plant
known among stockmen as wild vetch. It belongs to the clover
family and occurs, more or less plentifully, throughout the
prairie regions of the west. It is considered of great value by
the stockmen. It is the Hosackia purshiana of the botanies and
is closely related to the true vetches.

Knot-weed, or goose-grass is a common door yard or way side
weed that is much sought after by stock, particularly by cattle.
ExprLANATION OF TERMS USED IN DESCRIBING FORAGE PLANTS.

Acute.—Sharp pointed.

Achenes.—Small, dry, hard, one-seeded fruits, as in some of
the sedges.

Annual.—Living but one season.

Anther.—The organ containing the pollen or “dust” of the
flower.
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Apex.—The top or extreme end of a leaf or any other part
of the plant.

Appressed,—Pressed together.

Ascending.—Rising obliquely from the ground.

Auwl-shaped —Narrowed gradually to a fine point, like an awl.

Awn.—A Dbristle-like projection from a glume or “chaff”
often called a “beard.”

Biennial.—Living through two seosons.

DBlade.—The expanded portion of a leaf.

Bristles—Short, stiff hairs.

Bulbous.—Thickened like a bulb.

Chaff.—The dried glumes and palets that cover the seeds of
grasses.

Ciliate.—Having the edges fringed with hairs.

Compressed.—Flattened laterally.

Cuspidate—Ending in a sharp tooth-like point.

Decumbent.—Lying on the ground, but with the top raised.

Entire—Without notches or divisions.

Fertile—Producing fruit.

Flibrous.—With thread like branches or divisions.

(Hlabrows.—Smooth, without hairs or roughness.

Glaucous.— Whitish on the surface, giving the parts a grayish
or bluish green appearance.

@lumes—The “chaff;” the two lowermost glumes of a spikelet
are called the empty glumes, while the single glume just at the
base of each flower is the flowering glume.

Inflorescence.—The arrangement of the flowers.

Herbaceous.—Herb-like, not woody.

Hirsute.—With rather stiff and coarse hairs.

Imbricate.—Closely overlapping each other, like the shingles.
of a roof.

Indigenous.—Native to the soil, not introduced.

Tnvolute—Rolled inward.

Joints.—Thickenings in the stem from which the leaves arise.

Keel—A glume has a keel or is said to be keeled when its
back is sharp or ridged like the keel of a boat.

Lanceolate.—Tapering gradually to a point.

Linear.—Long and narrow, with parallel sides.

Midrib.—The central and principal nerve of a leaf or glume.
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Nerves.—The ribs or veins of a leaf, glume or other leaf-like
organ.

Oblong.—Longer than wide, with nearly parallel sides.

Obovate.—Egg-shaped with the wider end uppermost.

Obtuse.—Blunt or rounded at the apex,

Ovary.—That part of the pistil containing the seed.

Ovate.—Egg-shaped.

Palet.—The inner chaff or scale of a flower, standing oppo-
site to the flowering glume.

Panicle—A spreading, bushy head as in oats.

Perennial.—Living more than two years.

Perigynium.—The sac-like body surrounding the ovary in
certain sedges.

Petiole—The stem of a leaf.

Pistil.—The central or female organ of a fertile flower.

Pistillate—Having pistils but no stamens.

Pollen.—The powder contained in the anthers.

Ribs.—Prominent nerves of the ieaves or like organs.

Root Stock.—An underground stem running horizontally.

Serrate.-——Having teeth on the margin which are pointed
toward the apex.

Sessile.—Without a foot-stalk or pedicel.

Sheath—~That part of the leaf which surrounds the stem of
the plant.

Spike—Such an arrangement of the flowers as that in wheat
or rye.

Spikelet.—A cluster of flowers having a pair of outer glumes.

Stamen.—The male organ of a flower.

Staminate.—Having stamens but no pistils.

Sterile.—Imperfect flowers not producing seed.

Stoloniferous.—Sending out off-shoots or runners from the
base.

Succulent,—Fleshy and juicy.
Tufted.—Growing in bunches.
Woolly—Clothed with long, matted hairs.

THOMAS A. WILLIAMS, Botanist.
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SOME CHEMICAL CONSIDERATIONS.

The collection and analyses of the native and introduced for-
age plants of South Dakota has extended over several years.
The work was begun in 1889 and was completed in 1893. The
plants were carefully selected by hand so that each sample
should contain but one species. They were gathered just when
they were in bloom and best adapted for use as fodders. More-
over, in the case of the native grasses each sample was selected
from a locality in which it was growing well and in which it ap-
peared to be permanent.

As soon as a sample was gathered it was tied loosely and
allowed to dry in the open air. All samples were brought to
the requisite state of dryness suitable for grinding by exposure
to the steam heated atmosphere of one of the laboratory rooms
devoted to the preparation of samples. It will be readily
understood, consequently, that hay made from any of these
plants and cured in the open air would contain rather more
moisture than that given for the air dry substance. As soon as
a sample was ground it was placed in a tightly stoppered bottle
until required for analysis. The grinding was effected by an
ordinary Enterprise drug mill and was continued until the
whole sample passed through a one millimeter mesh seive.

Some of the reasons which induced this Station to undertake
the tedious and expensive investigation of these forage plants
ought to be enumerated. In the first place common report
among stock men declare that our forage plants are exception-
ally nutritious. Moreover, the well known belief that northern
grown grasses and grains are richer in nutrients than their
bulkier relatives grown farther south, seemed to indicate the
necessity of determining in just what respect, if in any, this in-
crease in nutritive value consisted.

Again, should our forage plants be found to possess nutritive
ratios differing from those previously determined the facts
would be found useful in a rational and scientific system of
stock feeding. And finally, some of the native plants have
not been exhaustively investigated while many of them have
not been analyzed at all or their analyses are not accessible to
the general reader.
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A comparison of the analyses here given with those in Ex-
periment Station Bulletin 11, U. S. Department of Agriculture,
will show that the crude fibre in South Dakota grown forage
plants averages high. This fact taken together with the
climatic conditions of much sunshine and dry weather during
the fall months, will explain why in the range regions our
grasses cure standing on the prairie and afford such valuable
winter grazing. Moreover, the plants ripen before the frosts
come. Indeed when snow does not interfere, and such inter-
ference is the exception rather than the rule, stock does well
on the uncut grasses remaining on the prairies. It is no un-
common occurrence to find farmers mowing every month in the
year. And in some cases two years’ growth of grass is harvested
at one mowing. While these practices are not to be recommended
nevertheless they have been found useful in times of emerg-
ency. Hay should be cut and cured at the proper time to
avoid deterioration.

By further comparison with the same tables it will appear
that the crude protein runs high which materially narrows the
nutritive ratio thus affording a more nearly balanced ration.
This would explain the remarkable thrift of grass fed stock in
the .range regions. Other variations become apparent upon
investigation.

EXPLANATION OF TERMS USED IN ANALYSIS.

WATER.—Although hay may be apparently dry to the touch,
nevertheless it always contains more or less moisture when
dried in the air. Moreover, it is very hygroscopic and the
amount of moisture it contains at any one time will depend
upon the state of the atmosphere and how it is stored. The
water given in the analyses was obtained by drying the sample
at the temperature of boiling water in a current of hydrogen.

AsH.—The ash is obtained by burning the fodder in open
crucibles at the lowest possible temperature. The ash consti-
tuents of plants are valuable to the animal economy since they
form an important part of many of the tissues and especially of
the bones. Since the ash constituents are usually plentiful but
little attention is paid to them in compounding rations.
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ETHER ExTRACT.—The ether extraet consists mainly of fats
and oils and many writers refer to it simply as “fat.” But it
contains other bodies such as gums and coloring matter and for
the sake of accuracy the longer term is used here. It is
obtained by treating the fodder with ether. These substances
are heat and force producers and give origin to the deposits of

fat in various parts of the animal.

CrUDE Fi1BRE.—The crude fibre is the woody portion of
plants found in the cell walls. It is determined by dissolving
out all other parts of the plant by means of dilute acids and
alkalies. When digested, the crude fibre performs the same
offices as the ether extract.

NiTROGEN-FREE ExTRrRACT.—This extract consists mainly of
sugars, starch, dextrin and gums. It is obtained by difference.
The sum of all the other constituents is substracted from 100.
The name is not a very good one since it is not distinctive.
This extract performs the same offices as the crude fibre in the
animal economy.

The last two terms comprise substances which are composed
of carbon, hydrogen and oxygen only. So they are often called
by one comprehensive name, Carbo-hydrates. The crude fibre
and the nitrogen-free gxtract are of about equal values for feed-
ing purpuses; but the ether extract is worth about 2.5 times
as much as either the crude fibre or the nitrogen-free extract.

CruDE PRrOTEIN.—Under this head is grouped a class of sub-
stances which contain in addition to carbon, hydrogen and
oxygen, nitrogen also. The crude protein builds up the lean
meat, the ligaments and connective tissues of animals. It also
supplies the blood with albumen and the milk with casein. It is
also an important constituent of the hair, skin, and other parts
of the animal. When the supply of carbohydrates is scant, the
crude protein may also supply heat for which purpose it is
about equal to the carbohydrates. It is worth still less as a fat
producer. But it is not economical to compel an animal to
convert crude protein into fat or to use it to supply heat and
energy. Crude protein is more expensive than the fats and
carbohydrates and does not do their work so satisfactorily.

The crude protein is determined by breaking down the sam-
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ple with powerful reagents whieh convert the nitrogen into
ammonia. The nitrogen in the ammonia is then determined
and the quantity found is multiplied by 6.25 to convert the
results into crude protein.

It is evident that any lengthy description of analytical
methods would be out of place here, so it must suffice to say
that the methods followed are those of the official agricultural
chemists. Every analysis has been repeated in duplicate.
And if any doubt then existed concerning the results obtained,
duplicate determinations have been repeated until no further
doubt remained. Moreover, the most scrupulous care has been
exercised in preparing all solutions and in testing all reagents
employed in the analyses.

DIGESTIBILITY OF PLANT CONSTITUENTS.

It has been found that only a portion of each of the several
constituents is digestible. The amount that is actually digested
by animals has been determined by analyzing a portion of the
fodder to be tried. A weighed quantity is then fed and the
excreta of the animal is again subjected to analysis. Such
digestion determinations have been mostly made by German
chemists, although a few (about fifty) have been made by
American chemists. It is to be regretted that the coeflicients
of digestibility can not be attached to each analysis.

The following table is a compilation taken from both German
and American sources. While much is left to be desired it is
safe to say that an intelligent use of this table will be more
economieal than any guess work that the most skillful feeder
can do. The numbers given indicate the per cent of each con-
stituent that is digestible: '
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Coefficients of Digestibility.

H
g5 ] 3
e Bt
= )
< ) &~
] 2 | 3
3 ! B EE
5 S 2 3
Name of feeding stuff. =% 2 g =
| = ) )
= < 3 T
2 = =
512|535 | &
= = a8 =
a ) 3 =]
g8 ]¢g|=2
= - = =
= = = =
&) B Z &)
Crimson clover hay 69 49 q 49
BEATGIOVETHRAN: . oo oo s 50 o oo wiste e s 5o sroos oo e 49 43 8 48
Alsike clover hay ... 56 53 64 46
Whole corn fodder. 5 | 7 64 | 69
Corn stover........ 51 52 63 67
15872 UG L ARGAR SR o T et o G Wy 43 37
fiimophyhay % k.. (0 5. 50 o 49 56 64 53
Red tophay ................ 5 3 g 60 44 59 61
Orchard grass hay.......... tod . 60 A7 57 66
Uoiy Sh0f g SRR oAt O RN ) (5 g 1 % 64 60 62 68
MR R ARV S Booofe . 7oy e et B N5 ee S B A 48 | 50 57 48
Oat straw............ .| 38(%| =8 53 58
Wild oat grass ..... . 49 62 65
AV T T T R Yolma) 3 Nels oo s [ 4 € 6 h() 66 54
AN, VT AR I NSRS ) O S T S e H1 64 49
IV eRTERt iAW (R arees): .o, oonodap. . Skt 19 sase] 18 27
e ¢ (Ruminantr) i, 17 36 3 56
@ el s (HGDIC ) I SESORS - 45 55 A5 65 A oo oA B A ie - 153 21 32 37 60
Barley straw b SR o PN e B et J 20 42 H4 Hb
(UF e L e T TRt S AR fl, S8 S T S TR S 3 79 70 74 20
IDEEley JMIOESCR):. X 5 . 5 N o b Jomaateite e S S B, 0 80 2 87 100
ARy, BedINGHTIE) Sob 1%, Uo e TR T . B A 78 68 90 12
(COTRE AN 3. 2 0% oo Bl JE e AT bl lo - B i 20 o o e T TS Vil 85 91 (i3
W1 (Fakeyd) TR S SRR S N2 AT R T I o B 4 68 44 89 38
TR TR, (PG RS e A PO e ¥ o o SR . T . RS s o0 88 49 96 0t
t:’hﬂut ........................................................... 78 82 6 6
Vheat bran..... ! 5 2% g
L e RS e e S e 78 Ve 66 18
InRcedici e 3.0 8 08, | 1L, o ATIE s 5 SN | e 86 90 80 414
Ut ROOEE (RTS8 & BOMREIR Bt .25 A BEw R O o s 08 4 A8y Ad o 3 ) (99 53
SilEARIbeetis CRINMDINBDEE) L. oo oo lles s oo o de oo t1a bels/srare o o Brlgets lopo srele 62 ol "595
MEh S RN (RO ants) ot B . o B L R foat e b A B e e 60 =gl 95
Turnips g 57 |iessea] 89
SRAIMMedymilky(IAg3) .5 8.0 L i s RTINS 9% 95 99

AMOUNT OF CONSTITUENTS REQUIRED BY
ANIMALS.

An animal requires different amounts of nutritive substances
depending upon what is required of the animal. Different
kinds of animals also require varying amounts. The following
table is of German origin and is the one now used in this
country. It shows how much of each constituent is required
for each 1,000 1bs weight of the animal. If the animal weighs
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more or less than 1,000 1bs the weight of each constituent must
be increased or diminished as the case may be.

FEEDING TABLE.—Pounds per Day Required for One Thous-
and Pounds Live Weight.

Digestible constituents | ~
of the fodder. £
g - |
@ v 1
a £ 3
| So =
5 E E
i ) o
Kind of animal. =] § & E
© =2 B
= G < .
=] . P = Q
[ o gl =] 5=
2= B e b s
- < o S =
© 58 ] ©
> 123 o=~ @ = >
(% =Y o
=] 5 [ a § =
! L3 258 | 1S I
Pl = RS = g =
2] >
& < &= = < Z
Oxen'atirest inetall. .0 ... oue ot nmmonnss G507 8.0 0.15 8.85] 1 1+:12.0
Sheep, wool producing, (coarse breed).. .. 0.0 1.2 10.3 0.20 | 11.70, 1: 9.0
i L3 €3 (finer breed)...... P 05 || B L) 11.4 0.25 | 13.15 1: 8.0
Oxen at medium work............... %o 24.0 1.6 1143 0.30 | 13.20] 1: 7.5
Ozxen at hard work....... 6.0 2.4 13.2 0.50 | 16.10( 1: 6.0
Horses at light work..... 20.00 1.5 9.5 0.40 | 11.40] 1: 7.0
Horses at medium work.. o 21.0f 1.7 10.7 0.60 | 13.00] 1: %.0
Horses at hard work............. 24.00 2.4 12.5 0.c0 | 15.70[ 1: 6,0
IMIICHREOIVEY . 85t e L Lo fo o 13 Mot 24.2| 2.5 12.5 0.40 | 15.40[ 1: 5.4
Fattening oxen, 18t period.... ... I | 15.0 0.50 | 18.00( 1. 6.5
Fattening oxen, 2nd period........ 26.0 3.0 14.8 0.70 | 18.20( 1: 5.5
Fattening exen, 3rd period..... ... 2501y, 2.5 14.8 0.60 | 18,10 1: 6.0
Fattening sheep, 1st period........ 26.0 3.0 15.2 0.50 | 18.70| 1: 5.3
Fattening sheep, 2nd period...... 250 8.5 14.4 0.60 | 18.50| 1: 4.5
(e U —]
Fattening swine, 18t period.. 36.0 5.0 21.5 82.50] 1: 5°'5
Fattening swine, 2nd period. o 81.0 4.0 24.0 28.00| 1; 6.0
Fattening swine, 3rd period............... 23.5| .7 17.5 20,20, 1: 6.5
GROWING CATTLE.—
Age Average live weight per
Mouths. head.
2— 3 150 s 22.0 4.0 13.8 2.0 19.8) 1: 4.7
3— 6 300 Ibs.. 23.4] 3.2 13.5 1.0 L W ) (1)
Ai—12 500 s.. 24.0l 2.5 13.5 0.6 16.6| 1: 6.0
12—18 700 s 24.0 2.0 13.0 0.4 15,541 [ L5 8780
18—24 850 Ths 24.00 1.6 12.0 0.3 13.9] 1: 8.0
GROWING SHEEP.—
5— 6 SPISoE Jocins oRt: B SRS 23.0] 3.2 15.6 0.8 19.6/ 1: 5.5
6— 3 68 Ms. 25 0 R 13.3 0.6 16.6/ 1: 5.5
8—11 76 Tos. 23.C 2.1 11.4 0.5 14.0 1: 6.0
11—15 82 Ms. 226 a7 4 | 1029 0.4 13.0{ 1: 7.0
15—20 86 1bs 22.0 1.4 10.4 0.3 121181550
GROWING SWINE.—Fattening.— ——— e ——
2— 3 BONDEEE LN Wl L 42.00 7.5 | 30.0 3725 il 2 0N
3—5 o 34.0 5.0 25.0 30.0) 1: 5.0
5— 6 31.5| 4.3 | 8.7 28.0/ 1: 5.5
6— 8 27.0 3.4 20.4 23.8] 1z 6.0
8—12 210 25 16.2 18.%]i; 134,6:5

*Substituted by Americane for the German wejghts 224, 270 +md 350 )bs,
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The following table gives the actual amounts required by
each animal of the average weight given. This table is useful
since it saves computations required by the preceding table in
making allowance for the actual weight of the animal.

Pounds per Day per Head.

Digestible constituents
of the fodder. @
E 1
& gy 4
, - A
:I- S0 >}
W il_) <
= ne 8
3 oK )
i i z £ =
Kind of animal. o = o =
Er=s T =
g s | 23 = S
[ WSS e A =
) = 2o D 2
> 2 5 x 5 o o
e = eyl - a 42
= @ = [od 3 =]
S < ] | ) =
s 2 | 85| 5 | 8 =
13 <1 3 = < 4
GROWING CATTLE.--
Age. Average live weight per
Months. head.
2— 3 51054050 000 08 ot o o0d 3.3 0.6 2.1 0.30 3.80] 1: 4.%
3-6 &L (9508 00 be 96640 0000 7.0 1.0 4-1 0.30 | 5.4u] 1: 5.0
6—12 SUORIDE I 1. el B i 12,0 1.3 6.8 0.30 | 8.40] 1: 6.0
12—18 TOOAMBES Bl ., L. 16.8| 1.4 9.1 0.28 | 10.98] 1 127 7.0
18—24 L0 180 BB o 60 abdbtobd 20.4 1.4 10.3 0.26 | 11.96] 13" 8.0
|
GROWING SHEEP.—
5— 6 56 Tbs 1.6 0.18 0.87 0.045 | 1.095| 1: 5.5
6— 8 68 s... 1.7 0.17] 0.8 0.040 | 1.060| 1: 5.5
8—1I11 76 s... 1.5 0.16 | 0.85 0.037 | 1.047] 1: 6.0
11—15 82 Ibs... 1.8/ 0.14 | 0.89 0.032 | 1.062| 1: 7.0
5—20 SHEIDE,. 1Y, B 1, ol 1.9 0.12 0.88 0.025 [ 1.025] 1: 8.0
T Iy
GRoOwWING SWINE.—Fattening.— |
2— 3 2.1 0.38 1.50 1.88 | 1: 4.0
83— 5 3.4 0.50 2.50 3.00 1: 5.0
5—~ 6 3.9 0.54 2.96 3.50 ] : 2ot
6— 8 4.6/ 0.58 3.47 4.05 JRGI (1)
8—12 5.2 " 0562 4.05 4.67 53 (300

NutriTIVE RATIO.—In the preceding two tables the term
nutritive ratio is used. This ratio expresses the relation be-
tween the digestible crude protein and the sum of the other
digestible constituents after the fat has been multiplied by 2.5.
This sum is some times called the “Carbodydrate Equivalence.”
The nutritive ratio is determined as follows: From the analy-
sis of any plant the per cent of crude protein is taken. This is
multiplied by the per cent that is digestible in that plant.
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This gives the first tertn of the ratio. In a similar manner
treat the crude fibre, the nitrogen free extract and the fat or
ether extract. This gives the per cent digestible of each of
these substances.: Now multiply the amount of digestible fat
by 2.5 to make it equal in feeding value to the other two and
then add in the per cent digestible of the crude fibre and nitro-
gen-free extract. The sum is the second term of the nutritive
ratio. Now the ratio is reduced to its lowest terms by dividing
both terms by the first. So the nutritive ratio really means
the ratio between the protein and the carbohydrate equivalence.
This may be illustrated by example. Take timothy hay. The
water and ash do not enter into the computation, so they are
neglected.

Crude SRrobeint e m b S na e k. T:028x 49 = 39T

This gives the first term of the nutritive ratio.
Ether Extract.................... SL2Ex 15 GEXEND75 =="13503
Erude iTilme L e H A 30.82 x .53 = 1636
Nitrogen-free Iixtract............ 40.04 x .64 = 26.27
406.55

Now the nutritive ratio is is 3.97:46.55. Dividing both
terms by the first the ratio assumes the form in which it is
usually expressed, viz: 1:11.7.

ComPouNDING RATIONS —It is now a universally accepted
fact that each animal ought to be fed a properly balanced
ration. It matters little what the source of food may be, pro-
vided it be wholesome and palatable. In order to facilitate the
calculation of a properly balanced ration a table comprising
nearly everything a farmer in this state is apt to have at hand
by way of grains, by-products, etc., has been compiled and
included in this article.

How a ration may be compounded from the tables given can
best be illustrated by an example. Suppose we wish to com-
pute a properly balanced ration for a milch cow weighing
1000 pounds. Also suppose a farmer has on hand western
wheat grass (Agropyrum glaucum) hay, wheat bran and wheat
middlings. The question is to determine how much of these
substances should be fed daily.
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We turn to the table of feeding standards and we find that a
milch cow weighing 1000 pounds should have each day nutri-
ents as follows:

Total dry original matter, 24 1bs; crude protein, 2.5 lbs; car-
bohydrates, 12.5 lbs; fat, .8 lbs. This has a nutritive ratio of
1:5.4. If the animal weighs more or less allowance must be
made for the different weight.

Let us take say 20 1bs of the hay, 5 1bs of the bran and 4 lbs
of the middlings and compute what quantities of the different
nutrients will be furnished. In the first place we are met by
the difficulty that no digestion coefficients have been deter-
mined for the wheat grass hay so we are compelled to take a
hay supposably similar in this respect. Let us take orchard
grass hay coefficients.

Now by turning to the analysis of wheat grass (Agro-
pyrum glaucum) hay we find the per cent of nutrients it con-
tains. Multiplying the different constituents by the proper
coefficients and then multiplying the results by 20, the proposed
number of pounds of hay, we find that the hay furnishes
digestible nutrients as follows:

Tot. Dry Crude Carbo- Nut.

Org. Mat. Protein. hydrates. Fats. Ratio.
20 Ibs hay....... 16.8 1.18 7.0 o8

SRsEbTan .t . 5. 4.4 .6 2 f5) 2 1:5.4
4 ‘“ middlings. 3.5 .5 1.6 b
24.7 243 11.1 58

The bran and middlings required the same computations as
the hay. We find that the ration comes pretty close to the
standard. In case it had varied very widely, from this ration
as a basis, the next trial would have brought it closer. It will
be noticed that we have obtained a little too much dry matter
and fats and not quite enough crude protein and carbohydrates.
But the excess of fat will go towards making up the deficiency
of the carbohydrates. We also notice that the nutritive ratio
is the same as the standard.

But it ought to be said right here that it is very difficult to
compound a proper ration without using some such substance
as cotton seed meal or linseed cake, substances which have a
very narrow ratio. And again it ought to be said that in a
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state which raises so much flax as does South Dakota, linseed
cake ought to be both cheap and plentiful everywhere. The
erection of oil mills is most desirable on this account. Again
it might be objected that too much hay entered into the com-
position of the ration. That is true and can be remedied by
raising corn fodder, mangels, peas, etc.

There is one thing further that may need explanation and
that is how the dry matter was obtained in the foregoing ration.
The sum of the per cents of the water and ash in the hay used
in the ration was substracted from 100 per cent and the number
of pounds of that hay was multiplied by the difference. The
same computations were made for the bran and middlings.

In order that the analyses of a large variety of food stuffs
may be at hand to cover all cases likely to arise in this state
the following analyses have been compiled:

Analysis of Feeding Stuffs.

Airdry substance.

43

o

=

—

7

Kind of Food. ¥

3

&

: :

5 A~ | (1612

B g | e | S
= < B = 4 B

@orn dodder®y. M &, $HAG . . B S R A S AT, 42.2| 2.7 4.5 14.3| 34.7| 1.6
Corn stover .. 40.1| 3.4 3.8] 19.7] 31.9)11.1
Oat straw.. 9.2| 5.1 4.0] 37V.0] 42.4] 2.3
Wheat strav W5 [ 1 0 3.4| 38.1| 43.4] 1.3
Rye straw.. | 9%y IESES 3.0/ 38.9| 46.6| 1.2
Barley straw 14.3| 4.4 3.4| 41.8] 34.7 1.4
OREB oo v 11.0}' (3.0|; "11.8] | 9.5t 59T
Barley 10.9] 2.4 12.4 2.7 69.8] 1.8
Dent corn 10.6( 1.5 10.3] 2.2| 70.4| 5.0
Flint corn.. .. | 11.3] 1.4 10.5| 1.7 %0.1] 5.0
TRCE DT R T A W e S BRY SR 0 o, 30 O X . 10.5( 2.6 20.2| 14.4/ 51.1| 1.2
Wheat.. ‘ 10.41 1.9 |F 12.50 1.8]} 712128
Wheat bran.. 1.5 54| 16.1| 8.0 515 45
Wheat middlings. . 12.1| 3.3 | 15.6| 4.6] 60.4] 4.0
Linseed cake, (O]d process)..... 92 5.7 32.9] 8.9 35.4 7.9
Cotton seed meal.. q s, 627 38.8| 6.3 30.2| 10.3
Potatoes . 78.9]' 1.0 21T .6] 17.3 |
Sugarheets...... 86.5 .9 1.8 .9 9.8 .1
Mnangels.......... 90.9] 1.1 1.4 9] L w5 R
lurmps 90.5( .8 1. 3|1 2] MG
Skimmed milk.. 5 | 90.4| o7 B8] Forge = 4.7 oY

In conclusion it may be said that a proper use of this Bulletin
will be of advantage to every farmer in this state. By its aid
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he will be able to identify the different species of forage plants,
to determine which ones are probably best adapted to his
locality, to determine what accompanying grains, etc., each one
requires for feeding purposes, and it is to be hoped that an in-
telligent use of the data furnished will lead to a more varied

and scientific system of farming.
JAS. H SHEPARD, Chemist.
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LITTLE BLUE STEM.
(Andropogon scoparius Michx.)

Stems in bunches, from coarse, strong roots; usually reddish
or purplish but sometimes pale; 1 to 4 feet high, with several
to many erect branches extending from the sheaths; leaves
many, smooth with rough edges, usually rather short, sharp
pointed, becoming rigid; flowers in slender, silky spikes which
are solitary at the ends of the branches of the stem, and which
often become purplish; spikelets sessile, from ! to nearly %
inch in length; empty glumes sharp pointed, the upper with
long white hairs along the margins; awn twisted about twice
the length of the glume bearing it. Plate 1. Easily recog-
nized by its reddish or purplish appearance and by its habit of
growing in bunches. It is called “broom sedge” in the south
and often goes by the name of “bunch grass” on the western
plains. It is found plentifully throughout the state and is one
of the commonest grasses in the basins of the Bad Lands.
Early in the season it no doubt furnishes a considerable
amount of feed, but in this dry climate it becomes woody so
_soon that it is unfit for late grazing or hay, while stock refuses
to eat it as long as any other grass can be had. It is hardly
worthy of cultivation. The specimens analyzed were collected
at Brookings.

ANALYSIS.
‘Air Dry Water Free

Substance. Substance.
W o 466 00 a on o SdonanIdios I 5.13 - —
ASHE S B T T - 5.08 DD
Ether Extract ............ . 2.26 D3R
(DIPTE ) T DTHE T3 o WS e & R R s - 32.63 34.39
CrRUAESPROTEININ. o7 i frnl o -k » 0 4.56 4.81
INFTRECRRIIXURACT . A . - & - - - bropere = 50.34 53.06
(Potal N INIUTOZENE S5 . i aae e ik i wa
Albuminoid Nitrogen........... 1L 5
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BIG BLUE STEM.
(Andropogon provinciulis Liam.)

Roots perennial, very coarse, from short thick root stocks.
Stems large, 3 to 6 feet high, more or less purplish, branched;
each branch bearing at its top a cluster of 2 to 5 somewhat
hairy, usually purplish spikes; leaves large, flat, roughish,
usually a large cluster of root leaves at the base of the stem;
spikelets of two sorts, one sessile and awned, the other stalked
and awnless. Plate 2.

This grass may be known by its large purple stems, not in
dense bunches, and clusters of purplish somewhat hairy spikes.
It and some of its near relatives are sometimes called “Turkey-
foot grass” because of the fancied resemblance of the clusters
of spikes to a turkey’s foot. It is found throughout the State
on rich prairie soil. It is much more common in the Sioux
Valley Region than elsewhere, but is gradually spreading to
the westward. Some places along the Missouri river are
already well covered by it. It is one of our most important
native grazing and hay producing grasses. Under ordinary
conditions it produces an abundance of root leaves. When the
grass is cut before the stems become woody stock eat them as
readily as the leaves. It is well worth fostering in every pos-
sible way. The specimens analyzed were collected in Brookings
county.

ANALYSIS.
Air Dry Water Free

Substance.| Substance.
Watery. et e e e e 7.44 —
JAVGTLY s AR =R i hge T R, 4.16 4.49
Ether Extract 1.86 2.01
Crude Fibre...... i, 33.88 36.60
Crude Protein 4.26 4.60
N.-free Extract ................ 48.40 52.29
Total Nitrogen ................. ' .68 e

Albuminoid Nitrogen........... .67 02




Stem.

PLATE 9—Big 1



BUSHY BLUE STEM.
(Andropogon nusans 1..)

Roots perennial from robust root-stocks; stems unbranched
2 to 5 feet high, green or purplish, hairy at the joints, leaves
large and broad, roughish, tapering to a sharp point; upper
sheaths smooth, lower often hairy; flowers in a bushy panicle,
yellowish, reddish or purplish brown; spikelets hairy, the fer-
tile ones with long, bent and twisted awns; panicle 6 inches to
a foot in length: Plate 3. May be distinguished from our
other blue stems by its bushy inflorescence and less purple
stems. It occurs throughout the state, but is most plentiful in
the Eastern and Southeastern parts. It yields an abundance
of excellent hay and is particularly valuable because of the
relatively large amount of long root-leaves which are produced.
All stock eat it greedily. It may well be given the first place
among our native grasses as a hay producing species. It
thrives best on rich prairie bottoms. During dry seasons it
produces but little seed though it usually makes a good growth
of root leaves. The specimens analyzed were collected at
Brookings.

ANALYSIS.
Air Dry Water Free

Substance.| Substance,
D T s B A e s 7.75
ASHN S 3 e S, e s, AP R, 6.40 6.94
Hther BRURACH. - .| et fke el 1.57 1.70
Cride " Fihrestit.. o5 Fee gty 34.73 37.64
Crude Protein  ............... 3.85 4.17
N.-free Extract ........ ....... 45.70 49.54
Total Nitrogren..... .......... .62 .67
Albuminoid Nitrogen ......... .58 .62
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JOHNSON GRASS.

(Andropogon sorghum Brot., var. halapensis Hack.)

Stems tall and coarse, 3 to 6 feet high, from stout, deep-
growing roots, green, some times branching; leaves very large
and broad, smooth, long pointed; flowers in large, green or
some times purplish, bushy panicles which are often as much
as 1} feet in length; spikelets more or less clustered on the
branches of the panicle, usually covered with short, appressed
hairs; fertile flowers with long twisted awns bent at the middle.
Plate 4.

This grass is a native of the Old World and is grown quite
extensively in the South,.where it is a very valuable forage
plant. It thrives well on a variety of soils and endures well
both drouth and floods. When once well established in a field
it is difficult to eradicate and hence may become a pernicious
weed under certain circumstances. Several attempts have been
made to grow it on the Station grounds but all have been un-
successful. Our springs are so cold that it is almost impossi-
ble to get a good stand and when once started it cannot with-
stand the severe cold of winter. It is therefore to be regarded
as of no value for this region. The specimens analyzed were
cut on the college farm on the 9th of August, 1892

ANALYSIS.

Air Dry Water Free
Substance. Substance.

\Waberg A% ... 0 . . g, 7% o 1 8K 9.86 —
ASTIEREE Do L s L e 5.71 6.33
BRhergoxtract til ..o .. W 2 3.01
CRIACURIBEE. i v sroo el o i . o 29.17 32.36
Crtider Protein. .[le .0l .. =000 119 ' 14.17
N.-Free Extract................ 39.78 44.13
Total Nitrogen .......... e YL s 2.4 R0
Albuminoid Nitrogen,.......... 1.55 1.72
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DWARF PANIC GRASS.
(Panicum depavperatum Muhl.)

Stem erect, from perennial roots, tufted, unbranched, from 4
to 16 inches high; leaves erect, 3 to 6 inches long, narrowly
linear, sharp pointed, more or less soft hairy, particularly on
the sheaths; flowers in small contracted panicles which are
from one to two inches.long and are borne on short flower
stalks when they are overtopped by the leaves, or, later in the
season, on elongated flowerstalks when they considerably ex-
ceed the leaves; spikelets one-eighth of an inch orless inlength,
obovate, hairy; lower glume about one-third the length of the
upper ones, which are 7 to 9 nerved,

Rather an insignificant grass occurring throughout the state
on upland meadows. It is perhaps most plentiful in the Sioux
Valley where it forms no small part of the native forage. This
is a very nutritious grass and is eaten readily by all kinds of
stock. In many parts of the country where fields have been

allowed to go back the panic grasses soon take possession.
After a time, however, they are crowed out by other and
stronger growing grasses, as the wheat grasses and blue stems.
Neither this nor the following species is worthy of cultivation.
The specimens analyzed were collected at Brookings, June
25th, 1892.

ANALYSIS.
AirDry Water Free

Substance.| Substance.
NEDLHETP o 0o I ot L Sl oo o= 4 5.06 —
NN s i 1T it o PR I JORR % A 12.42 13.08
A RRIXURAGT e 2. ST A e 4.68 | 4.93
CrudeRByilore Sl S, ST L AN 27.45 28.91
Ol | B o SOEAGE SRRt o 5 5 8.68 | 9.14
NeShneeMEtnac ™% M - b arree 41.71 | 43.93
A LB oy ol 11 o 8 5 Rt Lo, 4 £ 1.39 | 1.46
Albuminoid Nitrogen........... .99 | 1.04




SMALL PANIC GRASS.
(Panicum scoparium Lam.)

Stems tufted, at first erect but often becoming reclining and
branched, from a perennial root, somewhat roughened, from
eight inches to two feet high; leaves upright, about three
inches long and one-third of an inch wide, nerves more or less
apparent, smooth with rough margins; sheaths and often the
margins at the base of the leaves hairy; panicle two to three
inches long, spreading, with alternate, simple, smooth branches;
spikelets few, borne at the ends of the slender branches, about
one-eighth of an inch long, obtuse, hairy.

This grass is quite common in the Eastern part of the state,
particularly in the Sioux Valley. It is also common in the
Black Hills Region, but seems to be of mueh rarer occurrence
in the prairie regions of the central part of the state. In the
Sioux Valley a form is common which seems to be intermediate
between this species and Panicum clandestinum. In many
parts of this region small panic grass, and dwarf panic grass,
furnish a considerable part of our hay. The autumn form of
small panic grass is quite different from the earlier form,
having the leaves clustered together toward the top of the
stems and smaller panicles more or less included in the sheaths.
The specimens analyzed were collected at Brookings, J une 20th,
1891.

ANALYSIS.
Air Dry Water Free

Substance. Substance.
M RS Sl SR B O | o P e 8.83 —
G Sl s e o Ao A 8.88 9.74
Hhe R EXGTACH 3.1 . o L s 5 s .. o 1.71 1.88
@rideShilre: 1.0 D URRTENE 29.64 32.51
Crude Protein ................. 9 97 10.94
N.-free Extract................ 40.97 44.94
Total Nitrogen................. 1.59 1.75
Albuminoid Nitrogen........... 1.06 1.16
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SWITCH GRASS.
(Panicum virgatum L.)

Stem stout, erect, from strong, perennial, creeping, scaly
root-stocks, two to five feet high; leaves large, a foot or more
long and one-fourth to nearly one-half an inch wide, flat,
smooth except on the margin, sheaths often purplish; panicle
very large, branched and spreading, or often drooping, from
six inches long in the smaller forms to a foot and a half in the
larger ones, often purplish; spikelets pointed, smooth, about
one-seventh of an inch long, on rough pedicels; lower glume
one-half to two-thirds as long as the upper one; glumes all
sharp pointed. Plate 5.

One of the most valuable of our native grasses. It occurs
throughout the state on dry and sandy as well as on rich,
moist soils, though it much prefers the latter sort. In the
Sioux and James Valleys it forms a large part of the hay. It

promises to do well under cultivation giving a good yield of
excellent hay if cut in proper season. If allowed to stand too
long before cutting, it becomes harsh, woody and unpalatable.
It is a very variable species. On the uplands the common
form is usually smaller and quite glaucous (var. glaucum Vasey.)
In the western part of the state a form with a close, oblong
panicle (var. confertum Vasey) is not uncommon, while another
with long, narrow panicles, and spikelets an eighth of an inch
long (var. elongata Vasey) is of rarer occurrence. In many parts
of the country this grass is known as “false red top,” “tall panic
grass,” and “black bent.”” The ease with which the seed may
be obtained and the other excellent qualities of this grass make
it a species well worthy of cultivation. The specimens analyzed
were collected at Brookings July 15th, 1891.

ANALYSIS.

Air Dry Water Free
Substance. Substance.

WALER Y Al Gale gl A e L 7O02T)1 K . 1S
A ey A T s iy« A 6.50 7.01
IRthErIB XA RS S Lk L e 2.09 2.25
CrudepihEE  ERANSE R TL s ot 33.89 | 36.55
(@O IO 1 et g A P 6.24 | 6.73
N.-free Extract..... Boplk . TaidE 43.99 | 47.45
Total Nitrogen................. .99‘ 1.08
Albuminoid Nitrogen........... .88 .95
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BARN-YARD GRASS.
(Panicum crus-galli 1.)

Stems coarse, usually decumbent, branching, one and one-
half to four feet high; leaves large, six inches to a foot long
and one-fourth to nearly three-fourths of an inch wide, rough;
sheaths smooth or hairy; panicle dense with numerous spike-
like branches upon which are crowded the usually rough
spikelets; outer glumes either with or without a hispid awn of
varying length. Plate 6.

A common, weedy grass occurring throughout the state. It
is a native of the Old World. Though usually considered as a
weed, if properly handled it yields large quantities of a very
nutritious hay. It should be cut when it first begins to bloom.
As a weed it is easily kept in check. In some of the Southern
States it is much prized as a forage plant often yielding four or
five tons of hay to the acre. As it usually re-seeds itself from
year to year it is easily grown. It will probably never be so
valuable here in the north. Besides the common form two
other varieties occur in the state; one with the awns of the
glume entirely wanting (var. muticum Vasey), and another with
bristly spikelets, long-awned glumes and very hairy sheaths
(var. Zispidum (Muhl.) Torr.). The specimens analyzed were
collected at Brookings, August 8th, 1892.

ANALYSIS.
Air Dry Water Free

Substance. Substance.
Water..... SO 5, om el S 8ROl s aian
JAS IS E R Sy 1 e 9.30 10.09
Ether Extract.................. 2.67 2.90
Grudeiihners Pt 11 - o et SR 35.57
Crude Protein-.................. 9.40 10.22
N.-free Extract................. 37.90 41.20
Total Nitrogen................. 1.50 1.63
Albuminoid..................... 1.28 1.39
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OLD WITCH GRASS.
(Panicum capillare L.)

Stem rather robust, erect or ascending, from an annual root,
more or less branching, usually from one to one and a half, or
rarely two feet high; leaves four to eight inches long, broad,
flat, more or less covered with long hairs, particularly on the
sheaths; flowers in very large panicles with wide-spreading,
slender branches, often borne on the lateral branches of the
stem also; spikelets on long capillary pedicels, smooth, variable
in size, from less than one-twelfth to nearly one-sixth of an
inch long, pointed.

Common throughout the greater part of the state. It is of
little valne as a forage plant and often becomes a weed. In
many localities it is known as “tickle grass”” The large
panicles become free from the remainder of the plant and form
“tumble weeds” which are blown about by the wind, often
becoming so plentiful as to be quite troublesome. As the
plant is an annual it is easily kept down. It is perhaps most
useful as a fall forage since it is generally quite plentiful
in stubble fields after harvest. The specimens analyzed were
collected at Brookings August 12th, 1892.

ANALYSIS.
|Air Dry Water Free

Substance.| Substance.
WiATOr YA wrsy N . o 7.36 —_——
"ASITENE S S iy 0e 5 il L B L 11.43 12.34
BEthersBxtragtivans . o an el 2832 2.50
Grudelilh RIS SREE. = S5 5. ¥ 27.09 29.24
Crude Protein................... 10.58 11.42
N iR LA C R . K ok - e 41.22 44.50
(FotallEN itnogenkrss = man UL 1.69 1.83
Albuminoid Nitrogen.. . ........ 1.30 1.40
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BRISTLY FOX-TAIL.
(Setaria verticillate (L.) Beauv.)

Stems erect, from annual roots, one to three feet high,
branched below; leaves minutely roughened; spike cylindrical,
two to four inches long, dense, green; spikelets in dense,
irregularly whorled clusters; bristles short, barbed downward,
often causing the spikes to adhere to each other thus becoming
more or less entangled.

Rare either in cultivation or as an escape. It is a native of
Europe. Here in South Dakota it is probably of little import-
ance either as a forage plant or as a weed. Easily recognized
by its downwardly barbed bristles ard the arrangement of the
clustering spikelets. The specimens analyzed were grown on
the college grounds and were cut August 6th, 1892.

ANALYSIS.
Air Dry Water Free

Substance.| Substance.
\Wna S IS hF SRR A | O S S 8.25 _—
SASTTISR, ¥ vi8 By ad ) O e rasT 15 12832 13.43
IR EeRSEXBLaC 5 v & 2 e vyl 2.13 2.32
CrudelEibrel. 7 sk S oLl il Wk 32.25 35.15
Crude IBroteinie 00 08 L 15.71 17.19
INE=TREE TEXGEAC H AN opefe e £ fk o herett 29.28 31.91
Total INGEROgERS. . . Songfi .t e bl L 2.52 2.5
Albuminoid Nitrogen........... 1.55 1.69
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GREEN IFOXTAIL.
(Setaria viridis (1..) Beauv.)

Stem erect, from an annual root, usually unbranched, one
and one-half to three feet high; leaves flat, pointed, rough;
flowers in spikes which are two to five inches long, green, more
or less pointed both above and below; bristles longer than the
spikelets, about four to eight in a cluster; flowering glume
longitudinally striate and dotted. Plate 7.

An introduced weedy grass found in fields and waste places.
When properly cut and cured it furnishes a nutritious hay but
the yield is much lighter than millet and the plant is difficult
to destroy when once well established in a field. On the whole
it is not worthy of cultivation and should be regarded as a bad
weed. It can usually be distinguished from other species of
the genus by its green, soft-bristly, nodding spikes or heads.
Besides the common name given above this grass is known as
“bottle grass,” “pigeon grass” and “puss grass.” The speci-
mens analyzed were cut on the college farm, September 19th,
1891, and were in fruit.

ANALYSIS.
Air Dry Water Free

Substance. Substance.
VORI T b i, nI AB AT 4 P ! 7.49
VA Sy S b LA ey = FL A el T gl 12.01
Bihen SBXOrac ] . £ J1L ol g 2.49 2.69
(Grulde JHThGE: WAV SSEw ki ag S 30.26 32.71
Criid efRroLeint SRl et L8k 9.17 9.91
N.-free’ EXGIACH R | . o i g 39.48 42.68
Total Nitrogen. . ... .. ooenen- 1.46 1.59
Albuminoid Nitrogen........... 1.28 1.39
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YELLOW FOXTAIL.
(Setarma glawca (L.) Beauv.)

Stems erect, from an annual root, simple or branched at the
base, one and one-half to two and one-half feet high; leaves
flat, long, roughish or nearly smooth; spike erect, rigid, cylin-
drical, two to four inches long, tawny yellow; bristles six to
ten in a cluster, longer than the spikelets; flowering glume
transversely wrinkled. Plate 8.

This, like the preceding, is a native of the Old World which
has become introduced throughout the greater part of the state.
Its rigid, cylindrical, tawny-yellow spikes serve to distinguish
it from the other species of the genus. Like the green fox-tail
it is a troublesome weed though it may be made to render some
service as a forage plant. Though an annual it produces so
1nany seeds and is such a vigorous grower that it is difficult to
rid a field of it when once well started. It is perhaps most
troublesome as a weed in small grains and grasses raised for
seed. Care should be taken in buying grass seed, particularly
timothy, as fox-tail is often present in greater or less quantities.

The specimens analyzed were cut on the college farm August
8th, 1892.

ANALYSIS.
Air Dry Water Free

Substance.| Substance.
WAl S dup B W oonmi | e 8.17
AShIPSEE. el ol 0L 8 13.40 14.59
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Crude Protein. o ... .. o . AL 10.53 11.47
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Total Nitrogen................. 1.69 1.83
Albuminoid Nitrogen........... 1.11 1.21
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MI1LLET.
(Setaria italica (L.) Kunth.)

Stems erect, from annual roots, unbranched, one and one-
half to four feet high; leaves very long and broad, rough; spike
usually large, from two inches long in the smaller forms to
eight or ten inches long and more or less compound in the
larger and more highly cultivated ones, oblong or cylindrical,
usually yellowish or purplish and nodding; bristles either
longer or shorter than the spikelets. Plate 9.

This is one of the most useful of our cultivated annuals.
There are many different varieties in cultivation such as Ger-
man millet, Hungarian grass, Golden millet, etc. As it is
usually ready for cutting (if for hay) in from two to two and
one half months after sowing it is an excellent catch crop when
others fail, and can be sown after most other crops are in and
will then have plenty of time to mature. The yield of hay is
usually a heavy one. When used for hay it should be cut as
soon as possible after heading. If allowed to stand until the
seeds are well formed it is thought to have a bad effect upon
the kidneys of animals to which it is fed. On the other hand
ground millet seed has been used for fattening hogs with good
results. Because of its early maturity and the possibility of its
being sown late and harvested early millet is an excellent crop
to use in fighting certain pernicious weeds as, for example, the
Russian thistle. Cut worms seldom damage it or even the
crop following it the next season. The specimens analyzed
were cut on the college farm on the Sth of August, 1892.

ANALYSIS.

|Air Dry |Water Free

| Substance Substance.
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INDIAN RICE.
(Zizania aquatica L.)

Stems large, three to nine feet high, from coarse, fibrous,
annual roots; leaves large, one and one-half to three feet long
and half an inch or more wide, taper-pointed, smoothish or
roughened on the margins and mid-rib; panicle large, a foot or
more long, pyramidal, the lower, spreading branches bearing
staminate flowers and the upper, erect branches bearing pis-
tillate ones; flowerstalks club-shaped; flowering glume of
pistillate flowers with a long awn or beard; grain slender, about
half an inch long. Plate 10.

This grass is very common in most localities east of the Mis-
souri river. It may occur west of the river but has not yet
been reported from there. It grows best in shallow water
along margins of streams. The grain is very nutritious and is
said to be sometimes used as food by the Indians. It is a
favorite food for water fowl of all kinds and is used in game
preserves for this purpose. Cattle and horses eat the grass
readily but as it grows in such marshy places itis usually so diffi-
cult of access that a relatively small amount of it is eaten by
them. It will probably never enter very largely into the for-
age of the state but will always be one of the best grasses for
use in lakes and streams of game preserves. The specimens
analyzed were collected in the Sioux river, near Brookings,
August 10th, 1892.

ANALYSIS.
Air Dry Water Free

Substance.| Substance.
WViauienr 50 11 pglale, o i i 7.01]
JAIShTL . % U LA 12.26 13.18
Fther Extract.. 2.26 2.43
Crude Fibre. .. . 34.88|  37.51
Crude Protein. . 7.24 | 7.79
N.-free BxtRact: 4- -« - ow. con. - 36.35 39.09

Total Nitrogen................. i 1.25
Albuminoid Nitrogen........... 899 1.06
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VIRGINIA CUT-GRASS.
(Homalocenchrus virginica (Willd.) Britt. )

Stems slender, decumbent, branching below, two to four feet
high, from stout root-stocks and fine, fibrous roots; leaves
softish, flat, short-pointed, margins only slightly roughened, of
a brighter green than those of the preceding species; panicle
simple, about five or six inches long; spikelets only about one-
eighth of an inch long, greenish, closely appressed to the slen-
der branches of the panicle, the glumes only slightly ciliate on
the keel. Plate 11.

Like the preceding species this grass occurs only in wet
places and has only been found in the eastern part of the state.
1t may be distinguished from that species by its shorter,
greener, softer leaves, smaller panicles and spikelets and more
robust root-stocks. It makes a better quality of forage. It is,
however, of comparatively little importance as a forage plant.
The specimens analyzed were collected in Brookings county.

ANALYSIS.
Air Dry Water Free

Subetance.| Substance.
Watier Tt et LS AR BT T 4.68 AN B
ASIF e ol L e P A 15.88 16.66
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Total Nitrogen................. 91| .99
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RICE CUT-GRASS.
(Homalocenchrus oryzoides (1.) Poll.)

Stems rather stout, erect or decumbent, more or less branch-
ing below, two and one-half to four feet high; with slender,
creeping root-stalks; leaves often a foot or more long, from
one-fourth to one-half of an inch wide, pale green, with very
rough margins; panicle from six inches to over a foot long,
diffusely branched; spikelets flat, about one-sixth of an inch
long, whitish, the obtuse glumes bristly ciliate on the keel.

Not uncommon in wet places in the eastern part of the state.
It may be easily recognized by its peculiar rice-like spikelets
and broad, rough-margined leaves which cut into the flesh readily
if drawn through the hand or over an exposed part of the
body. It is not a good forage plant as it is rather too rough
and harsh. Cattle and horses are not very fond of it even
when green. Mixed with other grasses it is of some value
when cut for hay. As it only occurs in yery moist soils it will
probably never be of any great value in our state. The
analyzed specimens were collected along the Sioux river, near
Brookings, the last of August.

ANALYSIS.
Air Dry Water Free

Substance.| Subetance.
Y AN s Nt S, NP I 1 - = 4.93 ——
JA'ShYEC RS aSonan Wy L nd LT 18.41 19.36
Ether Extraet.................. 2.51 2.64
Crude Fibre.................. .. 26.29 27.65
Crude Protein................... 7.50 7.89
N freeTEXGPACH. . et S e - oo 40.36 42.45
(Robal INGRQZent s Sh. & . oA JAL s 1.20 1.26
Albuminoid Nitrogen........... el 504 1.09



SWEET VERNAL GRASS.
(Anthoxanthum odoratum L.)

Stems slender, from six to eighteen inches high, from peren-
nial roots, smooth; leaves scanty, short (one to three inches
long), smooth; infloresence, spike-like, one to three inches
long, greenish brown; spikelets three flowered—only one of the
flowers (the central one) fertile, spreading at flowering-time;
glumes thin acute, keeled, those of the perfect flower awnless,
those of the neutral flowers awned.

A small grass introduced from the Old World and cultivated
mainly as a lawn grass, usually in connection with other
species. In some parts of the Eastern United States it is
sometimes found in meadows. It is very fragrant when drying
and gives a pleasant odor to hay. It yields too lightly to pay
for cultivation. It is not a suceess in this state. The speci-
mens analyzed were grown on the Station grounds and were cut
on the 8th of August, 1892.

ANALYSIS.
Air Dry Water Free

Substance. | Substance.
P Y WA I o S 7.82 i
VAR S 1 s S I S 10.41 11.29
Ether Extract.................. 6.19 6.72
Criude Fibrell o . & Pl e e d 19.97 21.66
OruderRrotein: » . .\ mhe Tk .« olete 16.62 18.03
N.-free Extract................. 38.99 42.30
Total Nitrogen................. 2.66 2.88
Albuminoid Nitrogen........... 2.24 2.43
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REED CANARY GRASS.
(Phalaris arundinacea 1..)

Stems, stout, erect, two to five feet high, smooth, {rom strong,
creeping root stalks, leafy; leaves large (six to ten inches long
by about half an inch in width), flat, roughish or smooth,
sheaths smooth; panicle narrow, its branches short and ap-
pressed or somewhat spreading at flowering time, three to five
inches long; spikelets numerous, crowded, about one-sixth of
an inch long, more or less tinged with purple; empty glumes
equal, spreading at flowering, much longer than the flowering
glume, rough on the back but not wing-keeled; flowering
glume smooth and shining, with two minute, hairy scales at its
base, in fruit closely enclosing the smooth grain. Plate 12.

‘Widely distributed over the state, growing naturally in wet
ground. It is one of the most important of our native species
as it promises to do well under cultivation. 1n low meadows it
often constitutes a large part of the hay. Stock eat it readily.
On the Station grounds it has done well for three years, with-
standing severe drouth even on high ground. It produces a
coarse quality of hay and seeds plentifully. The leaves remain
green until after the seeds are ripe so that after cutting with a
header a good yield of hay of a fair quality may be obtained.
The specimens analyzed were cut on the college farm June

20th, 1891.

ANALYSIS.
Air Dry Water Free

Substance.| Substance.
Wiater!. ) REA N R 8.37 —
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N .-free Extraet................. 42.65 46.55
Total Nitrogen................. 1221 1532
Albuminoid Nitrogen........... 86 .94
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PURPLE BEARD GRASS.
(Aristida purpurea Nutt.)

Stems slender, tufted, erect, tough and wiry, about one foot
high, from perennial, fibrous roots; leaves involute, with rough-
ened sheaths, which are hairy at the throats and are longer
than the internodes of the stem; spikelets panicled, purplish,
one-flowered; lower empty glume about half as long as the
upper one which is usually aninch in length, both short awned;
fiowering glume rolled around the flower, sharp-pointed below,
the three rough awns at its apex nearly equal and from one to
two inches long. Plate 13.

Very common throughout the drier portions of the state. It
may be recognized by its triple-awned flowering glume, tufted
habit of growth and tough, wiry stems. It often goes by the
name of “bunch grass” or “wire grass.” It is nearly worthless
as a forage plant for it becomes tough and woody too early in
the season. In most localities it is regarded as a weed. When
in large tufts the tough woody stems are very difficult to cut
with the mower and if much of this grass occurs in a hay field
it is practically impossible to keep an edge on the sickle for
any length of time. In some instances it has been of some
value for early pasturage. The specimens analyzed were col-
lected along the high lands near the Missouri river in the latter
part of August. A more robust form (var. iookeri Trin.) occurs
in the western part of the state.

ANALYSIS.
Air Dry Water Free

Subgtance.| Substance.
Water: .t 54 . . Latiie o s 5.97
NI o B oo 10. 34 11.00
Ether Extract. . 17 1.84
Crude FKibre..... 34.66 36.86
Crude Protein. .. +.11 AN
N.-free Extract 13.19 45.93

Total Nitrogen......... e : .66 10
Albuminoid Nitrogen........... .60 .64
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FEATHER BUNCH GRASS.
(Stipa viridwla Trin.)

Stems clustered together in rather large bunches, erect, or
ascending, one and one-half to four feet high, with numerous
dead sheaths at the base, from tough perennial, fibrous roots;
leaves flattish or becoming involute, from one to two feet in
length, smoothish with roughened margins; panicle rather
narrow and loose, from six inches to a foot or more long, green-
ish or sometimes with a purplish tinge; spikelets a quarter of
an inch or more long; empty glumes rather thin and papery,
bristle-pointed; flowering glume rolled around the flower, with
a short, hard point below and a roughish, flexuous awn an inch
to an inch and a half long above, hairy, especially at the ends.
Plate 14.

This grass is more or less common in all parts of the state.
It is quite variable, several varieties being found within our
limits. Itis a good pasture grass when kept closely grazed
and is not as liable to injure stock as either of the other species
found in the state. As a rule it does not give as great a yield
of hay as those species because of its generally lighter growth
of root leaves. It prefers rather dry soils. The specimen
analyzed were cut July 2, 1891, at Brookings.

ANALYSIS.
Air Dry Water Free

Substance.| Substance.
Wit e i gl s o B e 9.10 _—
AR R e e e e eacs - o] 6.43 7.07
BihierdExtnaett X .. bt S ) 210 DR
CrudepEibRe el s 301 e i b S, 35.34
CrudefRrotein:tE .. .5 7% 12 S5 s 6.87 7.56
Nisfinee Bxdract 5. . . Lk HI IR 47.66
Total Nitrogen........... A 1.10 1.21
Albuminoid Nitrogen .......... .90 .99
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PORCUPINE GRASS.
(Stipa spartea Trin.)

Stems stout, erect, smooth, more or less bunched, one and
one-half to three feet high, from tough perennial roots; leaves
more or less involute, thick and hard, rough on the margins,
usually a foot or two long, root-leaves numerous and long;
panicle about six inches long, contracted; spikelets an inch
or more long, borne at the ends of the slender branches of the
panicle; empty glumes lanceolate, with long awn-like points,
greenish, one to one and one-half inches in length, the upper
one longest; flowering glume, very hard and sharp-pointed at
maturity, thickly hairy above the point; awn rough, stiff, four
to six inches long, twisted and bent. Plate 15.

This grass is found throughout the state but is most common
in the eastern part. It is largely replaced in the western part
of the state by needle grass (Stéipa comate) which may be dis-
tinguished from either porcupine grass or feather bunch grass
by its shorter leaves and loose, open panicle, the lower part of
which is more or less included in the uppermost sheath. Both
porcupine grass and needle grass give good yields of hay of a
fair quality. As the spear like fruits of these grasses some

times injure stock, they should not be cut until after the fruits
have fallen, which usually occurs in time for haying. When
these grasses occur in pastures or ranges in sufficient quantities
to be dangerous, they should be kept from going to seed by
close grazing or by mowing. Late burning will be found use-
ful in keeping them down and also in keeping many early
growing weeds in check. The specimens analyzed were cut at
Brookings on the 30th of June, 1891.

ANALYSIS.

iAir Dry Water Free

| Substance.| Substance.
MRS F oo 0 986 A 061 0 o 0 0 0 47 4 04 \ 9.93 —_—
ASh L. T T e s Eike R O oL LT 5.43 6.03
Biher IBXURACH oo, s i il 2.34 2.60
(CEe R AP 86 o Wakivo go "Adoodad e 31.92 35.44
CIGD Bl b 08503506 dc 06 o dod i 5 8.40
INt=fite e X UTACTIE Lt R oy 42.81 47.53

Total Nitrogen................. 1.21 1.34
Albuminoid Nitrogen........... 1O 1.13
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SPIKED MUHLENBERG’S GRASS.
(Muhlenbergia racemosa (Michx.) B. S. P.)

Stems upright, two to three feet high, stiff, more or less
branched, from perennial roots and hard, knotty, creeping root-
stocks, very leafy; leaves narrow, rough, one to six inches long;
panicle two to four inches long, narrow, composed of
numerous, close sessile clusters of flowers, looser below,
forming an interrupted false spike; spikelets sessile, numerous
small; empty glumes awn-pointed, nearly equal, much longer
than the very acute flowering glume. Plate 16.

This is a very common grass throughout the greater part of
the state. It is quite valuable as a forage plant. It gives a
good yield of hay of a fair quality. To obtain the best results
it should not be allowed to stand too long as the stems become
hard and woody. In Nebraska and Colorado as well as in
many parts of the East this grass is very highly spoken of.
Small plats of it cultivated on the Station grounds are doing
well. It seems worthy of more attention. The specimens

analyzed were cut on the college grounds on the 27th of July,
1891.

ANALYSIS.
Air Dry Water Free

Substance. Substance,
MWrahiens SN S o B R ks 4.85
JASIE 1% DL TR LY. F o bk BB 062 8.01
BiherEXURACIE -k - 5. - b F0 . 1.99; 2.09
Crugle BibTe Fpdrt. AL o o Sh IS 3D BTk 159
Grude ' Proveing =it . At i el 5.04 5.30
N.-free Extract ........ ....... 45.15 47.45
Total ﬁt;ogren ............... .§1 §§
Albuminoid Njtrogen: . "Lk .78 5101
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MEXICAN WOOD GRASS.
(Muhlenbergia mexicana (L.) Trin.)

Stems erect, or spreading and ascending, much branched,
two to three and one-half feet high, from rather short, scaly,
creeping, root-stocks; perennial; leaves rather short and nar-
row, rough; panicles both terminal and lateral, narrow, two to
six inches long, greenish or purplish; spikelets numerous,
thickly clustered on the branches of the panicle, about one-
tenth of an inch long; empty glumes sharp-pointed but awnless,
unequal, the upper one about the length of the very acute
flowering glume. Plate 17.

Not uncommon in the eastern part of the state where it
grows chiefly in moist, shaded places. It is of no very great
importance as a forage plant and is not worthy of cultivation.
It does not thrive in dry soils. The specimens analyzed were
collected at Sioux Falls on the 1st of September, 1892.

ANALYSIS.
Air Dry Water Free

Substance.| Substance.

WaBEer W BT T o e 7.31 _—
AShiR AT 10eRe = v | L e 9.67 10.43
Ether Extract.................. 2.49 2.69
Crude HIDReFS - Es Nl L cnt pe e 7 27.96 30.17
Ginude Pyoteimel -8 it 8 et e 13.05 14.08
N.-free HXxtCrach. .. - 0. oz oo ot 39.52 42.64
Total Nitrogen................. ! 2.09 2.25
1%35 1.45

Albuminoid Nitrogen...........




PLATE 17—Mexican Wood Grass.
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WOOD GRASS.
(Muhlenbergia sylvatica Torr. & Gray.)

Stems rather slender, ascending, branched, diffusely spread-
ing, two to four feet high, leafy, from scaly, creeping root-
stocks; perennial; leaves two to six inches long, flat, rather
broader than in either of the other species, roughish; panicle
narrow, spike-like, looser and not so densely flowered as in the
preceding species; empty glumes nearly equal, bristle-pointed;
flowering glume longer than the empty glumes, with an awn
two or three times its own length. Plate 18.

This, like the preceding species, occurs only in the eastern
part of the state. It prefers dry, open wood-lands. It affords
a limited amount of forage but is of little value agriculturally.

The specimens analyzed were collected at Big Stone on the
26th of August, 1892.

ANALYSIS.
Air Dry Water Free

Substance.| Substance.
Watierl Bl « s hpl, el S K S 6.86 —
A SR ol . 8.71 9.35
Ether Extract 2.28 2.45
Crude Fibre..... BS 33.41 35.87
CrudefRroteint® s, . L .t e 8.63 O 32
N.-free Extract................. 46.11 43.06
iRatal ENIITOZENE - Seed s . 5 s 82e 1613 1.48
Albuminoid Nitrogen........... 1.16 1!
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TIMOTHY.
(Phleum pratense 1..)

Stems erect, simple, tufted, one and one-half to four feet
high, often bulbous at the base, rough; roots fibrous, perennial;
leaves four or five on each stem, short above and longer below,
flat, rough; spike cylindrical, usually from two to six inches
long; empty glumes with a fringe of hair on the back, tipped
with a short bristle. Plate 19. _

This is one of the best known hay grasses in the United States.
Itis a native of Europe and probably also of America and has
been cultivated in the United States nearly one hundred and
fifty years. Throughout the northern and western states it is
considered the best grass that can be raised for hay. Tt does
best on moist, loamy soil. Throughout the Sioux Valley
region timothy is a paying crop if properly handled. In some
parts of the Black Hills region it does well. Wherever
irrigation is possible there will be nc difficulty in making this
grass pay well unless the soil is too light and sandy. Timothy
does not root deeply enough to obtain much nourishment from
the sub-soil and hence exhausts the soil. To overcome this
difficulty the timothy field should be given a good top-dressing
of well rotted manure in the fall or early winter. If the soil
becomes “baked” a light harrowing should follow the applica-
tion of the manure. The harrowing should be done in early
spring. On the grounds of the Experiment Station timothy
and alsike are doing well sown together. Good crops of
timothy and of timothy and clover have been grown in various
parts of the Sioux Valley for several years past. The speci-
i%%rés analyzed were cut on the college farm the middle of July,

ANALYSIS.
‘Air Dry Water Free

b‘ubstauce.l Substance.
Watcrltne sepsiife | T al. Y. st 10.39 |
A A R 15 s o 6.62 | 7.39
QP10 0 5 FEL s o S a5 0 S 3.58
Crud eI Iar N Sr Bt . vy o 30.82 34.39
@pud edRPRoGeTnE b e tar o e a ke 7.92 8.84
N T B XUTAG e b Al - % o st 41.04 ] 45.80
TNothlsNLroZEn® e .4 10508 v IR 1.42
Albuminoid Nitrogen........... 1.02 1.14
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MEADOW FOX-TAIL.
(Alopecurus pratensis 1..)

Stems erect, smooth, tufted, unbranched, one and one-half to
two and one-half feet high, from tough, perennial fibrous roots;
leaves four or five on a stem, two to four inches long, rather
broad and flat, tapering gradually to a sharp point, roughish,
smooth on the sheaths, which are often swollen; spike cylin-
drical, densely flowered, soft, the awns of the flowers conspicu-
ously projecting, one and one-half to three inches long; spike-
lets one-flowered, about one-fifth of an inch long; empty glumes
nearly equal, strongly compressed, boat-shaped, very hairy on
the keels; flowering glume folded upon itself, enclosing the
flower, with the slender awn proceeding from its back near the
base. Plate 20.

This is native of the Old World and bears some resemblance
to timothy. It is thought to be a very valuable grass in the
East. Like timothy it prefers a rich, moist loam. It comes
up much earlier in the spring than that grass, however, and
will endure close grazing without being killed out. It is not
so good for a hay crop, but produces a much more luxuriant

aftermath. Stock eat it very greedily either in pasture or as
dry forage. The hay is not so heavy in proportion to the bulk
as is that of timothy. On the Station grounds it has proven a
valuable grass. It is an excellent plant to raise under irriga-
tion. It is not easily affected by the hot sun and will stand fre-
quent or close mowings much better than timothy. On this
account it is often used as a lawn grazs. The specimens
analyzed were cut the 1st of June, 1892, on the grounds of the
Experiment Station.

ANALYSIS.
Air Dry Water Free

Substance.| Substance.
Watendz ;M d. [ o5 ga 2t SENE el 6.62
/2 GO i s SR Oy 3 5 9.84 10.54
BEther Extract.b ... ... b | 3.09 ol
(O R T DTFEE 2 o B e a6 = o & 5o ) 32.27 34.56
CrudeProteins. K5 ... o 08 9.25 9.91
INEETREE X UTACHR % o o rors o e ! 38.93 41.69
‘Notale Niutrogen,. th  dv. ... S v e 1.48 1.58
Albuminoid Nitrogen........... 1.36 1.45
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WILD WATER FOX-TAIL.
(Alopecurus geniculatus aristulatus (Michx.) Torr.)

Stems usually bent at the lower joints and ascending, but some
times nearly upright, tufted, smooth, often branching, usually
from eight to eighteen inches high, from perennial, fibrous
roots; leaves glaucous, about three or four on a stem, two to
four inches long, flat, taper-pointed, smoothish or roughened,
the sheaths smooth and usually somewhat swollen; spike
cylindrical, from one and one-half to two inches long, or rarely
longer, densely flowered, slenderer than in the preceding
species; empty glumes obtuse, rather shorter than the flower-
ing glume, the latter usually with a short awn.

A native grass more or less common throughout the state in
low, wet places or in shallow water. It is of no value for culti-
vation. Along low, wet margins of ditches, ponds and sloughs
it sometimes furnishes a small amount of pasturage. The
specimens analyzed were collected at Brookings in the college
pastures on tbe 10th of July, 1891.

ANALYSIS.
Air Dry Water Free

Substance.| Substance.
Waters! 5oy B Bt e B 1. . 7.80
ASh By o R e P R 11.11 12.05
Hthen A0 XbhaCh N . S W s A28 3.50
Crudesitilone: JEes -, Sewiis T 25.18 27.31
Crude Protein$s. . L iaiiey Sely 8.36 9.07
N.-free Extract.......... e 44.32 48.07
Total Nitrogen...., . ........... 1.34 1.45
Albuminoid Nitrogen........... 1.33 1.44
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BLACK MOUNTAIN RICE.
(Oryzopsis melanocarpa Muhl.)

Stems upright, rough, two to three feet high, leafy; roots
perennial; leaves broad and flat, eight to twelve inches long,
with a long tapering point, rough, the sheaths hairy at the
throat; panicle narrow, simple or sparingly branched, usually
about six to eight inches long; spikelets about three-eighths of
an inch long; empty glumes green, equal, longer than the
flowering glumes, lower one 7-9 nerved, the upper one 5-nerved;
flowering glume enclosing the seed at maturity, blackish, with
an awn about an inch long.

This grass has been found in but two places in the state—at
Big Stone and in the northeastern part of Brookings county.
It grows in dry woods and is probably of little value as a
forage plant. The specimens analyzed were collected Septem-
ber 1st, 1892, in Brookings county.

ANALYSIS.
Air Dry Water Free

Substance. Substance.
Wialtersoas T SARVE el L I|IE Sl S 8y 6.19
ASRE. e s e e 10.33 11.01
Hhe R BXURACH A5 = e L ot o 1.95 2.08
Crude, Fibhe. s ..« it o Al 31.61 33.70
Crude Protein i | - 5 2t = i JIE 8.53 9.09
N.-Free Extract................ 41.39 44.12
Total Nitrogen................. 1.36 1.45
Albuminoid Nitrogen...... Tk 1.18 1.25
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INDIAN MILLET.
(Oryzopsis micranthae (Trin. & Rupr.) Thurb.)

Stems slender, erect, tufted, one and one-half to two feet
high, from tough perennial roots; leaves numerous, rough,
hard, slender, involute, with very long, sharp points; panicle
two to six inches long, the slender spreading branches naked
below and many-flowered at the upper ends; spikelets shining,
about one-eighth of an inch long; flowering glume smooth,
shorter than the empty glumes, enclosing the grain in fruit,
with a slender, deciduous awn about three times its own length.

This grass is quite common in central and western South
Dakota. Wherever it is found in any quantity it is considered
to be of great value. There is another kind of “Indian millet,”
or “bunch grass” (Oryzopsis cuspidata) which has a distribution
similar to that of this species. In the Bad Lands and along
the Cheyenne river it is thought to be quite valuable. This is
the grass illustrated in Plate 21.

It may be distinguished from the first named species by its
very large wide-spreading panicle, large hairy fruit, and gener-
ally coarser habit of growth. Both seem to be worthy of trial
under cultivation. The specimens analyzed were collected in
Potter county the 1st of September, 1892.

ANALYSIS.
Air Dry, Water Free

Substance.| Substance.
WAGER e ol 0. o s R 6.06 m—
AT, b S AR L R e 15.94 16.97
Ether Extract ............. - 25211 2535
Crude Fibre.... 135 ) 29.10 30.98
Crude Protein.............. .7 8.06 8.58
N.-free Extract il 38.63 41.12
Potal Nitrageni: . 2. Lakale. 0 1.29 1.37

Albuminoid Nitrogen........... .97 1.03
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SOUTHERN POVERTY GRASS.
(Sporobolus vaginaeflorus (Torr.) Vasey.)

Stems slender, ascending, more or less bent below, branch-
ing, six to eighteen inches high, smooth, usually purplish above
the sheaths, from annual, fibrous roots; leaves short (one to
four inches long) involute, long-pointed; panicles simple and
spike-like, lateral and terminal, often brownish or purplish,
usually more or less included in the sheaths, especially those
produced later in the season; spikelets one-flowered, small;
empty glumes nearly equal, about as long as the flowering
glume, all acute; grain brownish, oval, almost as long as the
flowering glume and palet.

Widely distributed over the eastern half of the state but
seldom plentiful in any one locality. It is most common in the
Sioux Valley. It thrives best on rather dry soils and is found
chiefly along roadsides and in waste places. The specimens
analyzed were collected at Dell Rapids the 1st of September,
1892, and were then in fruit. The grass has very little agricul-
tural value.

ANALYSIS.
Air Dry Water Free

Substance.| Substance.
NN B Bt f et T TR0 o o 5.64 _—
NS ok v ) iy . 3 A, Tt T 5.50 5.83
Bther Bxtract: ! .. . e 2.00 2.12
CrindeiDReni: . iss o 1% 8Tty 31.14 33.00
GrudelProteiny. & . %L ok . e 9.20 9.75
NE=free Bxtinacte 7. . il £4l L s 46.52 49.30
Total Nitrogen................. 1.47 1.56
Albuminoid Nitrogen........... 1.18 1.25
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PRAIRIE GRASS.
(Sporobolus cuspidatus (Torr.) Scribn.)

Stems slender and wiry, erect, branehing, more or less tufted,
a foot or more in height, from stout, perennial roots;
leaves numerous, short, narrow and pointed, appressed to the
stem; smooth; panicle exerted, simple, narrow, two to four or
five inches long; spikelets smaller than in the preceding
species; empty glumes very acute, shorter than the flowering
glume which has a sharp, stiff point.

Widely distributed over the entire state. It thrives on a
variety of soils but prefers that of the drier draws or swales.
Though often occurring in pasturage or hay it possesses little
value as a forage, except perhaps in parts of the state where
better grasses do not thrive. The specimens analyzed were
collected at Brookings on the 10th of August.

ANALYSIS.
Air Dry Water Free

Substance.| Substance.
W ke L WAL - D LR SR 8.55 _
L W LT s & 0 e F o 4.78 5.23
Ether Extract......... L s (EhE 24411 2.32
€rude Fibrel. . ... . i g g 29.02 31.73
GIRudeFRRaLe R L R 6.38 6.98
INE-LTEIE XU AC . 1. oy -y |0y 7 49.15 53.75
Total Nitrogen... . ............. 1.02 1.12
Albuminoid Nitrogen........... .95 1.04
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WIRE GRASS.
(Sporobolus heterolepis Gray.)

Stems erect, tufted, wiry, one and one-half to three feet high,
smooth, from a mass of strong, fibrous, perennial roots; leaves
involute, long and slender (particularly the root leaves which
often reach two feet in length), rough on the edges; panicle
long stalked, spreading, three to six inches long, with yellowish,
sticky, glandular spots in the axils of, or at intervals along the
branches, purplish brown; spikelets about one-fifth of an inch
long on slender pedicels; empty glumes sharp pointed, very un-
equal, the upper one longer and broader; flowering glume and
palet obtuse, nearly equal, shorter than the upper empty
glume.

This is one of the most valuable grasses belonging to this genus.
It is found in nearly all portions of the state but is most com-
men in the eastern and southern parts. Throughout the Sioux
Valley it is an important element in the prairie meadows and
pastures. Owing to its tendency to grow in bunches it is often
called “bunch grass.” It yields a good quality of hay. The
seeds are peculiar for giving off a strong, rather disagreeable
odor when bruised. The specimens analyzed were cut near
‘White, August 17th, 1892. There are two other grasses be-
longing to this genus that are valuable forage plants in the
drier portions of the state. These are “prairie grass’ (Sporobo-
lus cryptandrus) and “bunch grass” or “alkali grass” (Sporobolus
airvides.) The latter is one of the characteristic grasses of the
Bad Lands. The first species is illustrated in Plate 22.

ANALYSIS.
Air Dry Water Free

Substance.| Substance.
DR Dot A For AA0T ol o0 o B o 7.90 _—
TN AEC e T o RO 5 R o 4.82 5.23
Bther ExtGracht. . «. . 2. g Selfs 1.65 1.79
Crudediiibre T a8, = o 1L b A 35.11 38.12
Crnde Protein/fi 8. O 51 I 3SsNENk 5.65 6.13
Ne-freeExtnaein e, . 1. ... Ly i 44.87 48.72
Tofal  Nitrogens i ue . | ek lats .90 .98
Albuminoid Nitrogen........... .19 .86
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ROUGH-LEAFED PRAIRIE GRASS.
(Sporobolus asperifolius (N. & M.) Thurb.)

Stems slender, six to sixteen inches high, profusely branch-
ing, weak and spreading, often rooting at the lower joints and
forming broad, matted tufts, from perennial roots and creeping
rootstocks; leaves numerous, short, (one to three inches), nar-
row, flat, pointed, rough, especially on the margins and upper
surface; panicle usually more or less included at the base by
the upper sheath, open and spreading, with fine capillary
branches, three to seven inches long, and two to four inches
wide, ovoid in outline; spikelets very small on long capillary
pedicels; empty glumes rough, acute, nearly equal. and about
as long as ihe flowering glume.

This is one of the characteristic grasses of the drier portions
of the state. It is quite common in the Bad Lands and along
the Cheyenne River. It also occurs sparingly along the divide
east of the Missouri River. Although a harsh, wiry plant it
furnishes a considerable amount of pasturage and when once
well established it is very persistent, standing close grazing
and tramping well It may be recognized by its spreading,
capillary panicles, rough leaves, and matted habit of growth.

The specimens analyzed were collected in the Bad Lands on
Indian Creek, August 19th, 1891.

ANALYSIS.
Air Dry Water Free

Suhstance. Subrtance.
YRR B el N G Gor e Jilrar 7.75
AShe SrEEEe syl o S e g 7.62 8.26
Rther-Rxtnagti g5y e £08.8 2.49 26T 11
Crud eihEe Rac X, Wl =00 iy, 30 85 33.44
CrudelPropein® ey it o=y il 4.42 4.79
N Sfire el Xt ra@ o s e 0L e 46.87 50.81
'Rotalll NitRogeny S S5l & Ja 58 5 Tl S 1l

Albuminoid Nitrogen........... .61 .66
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TICKLE GRASS.
(Agrostis hiemalis (Walt.) B. S. P.)

Stems very slender, erect, tufted, one to two feet high, from
fibrous roots; leaves short and narrow, involute or flat; panicle
purplish, six to ten inches long, at length very loose and
spreading, with long, clustered, capillary divisions which are
branched above the middle; spikelets small, borne at the ends
of the branches; empty glumes unequal, very acute, rough on
the keel; flowering glume very thin, often with a minute awn.

This is a well-known grass, more or less plentiful throughout
the state and growing mostly in rather dry places. It is of
very little agricultural value being generally regarded as a
weed though not a bad one. Itslarge, finely branched panicles
break away soon after the seeds mature and are blown about by
the wind, sometimes becoming so plentiful as to be quite dis-
agreeable. The specimens analyzed were collected at Brook-
ings on the 1st of July, 1892.

ANALYSIS.
Air Dry Water Free

Substance.| Substance.
MWraten . . LN St nr s iantin ke 9.24 ——
AT ..o 8. A S N Le TRt ] s 8N 10.28 11.33
Beher Extract. . ... 2x . i 1% 2.81 3.10
GmudeBibee). .\ & L LLARE AL | 29.28 32.26
Ghude/Proteins s . 8. LALCar ik 8.02 8.84
N.-free Extract............... ! 40.37 44.48
Total Nitrogen................. 1.28 1.41
Albuminoid Nitrogen........... 1.16 1.28
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RED TOP.
(Agrostis alba vulgaris (With.) Thurb.)

Stems rather slender, erect, smooth, one to two feet high,
from creeping root-stocks; perennial; leaves flat, narrow,
slightly roughened, two to six inches long; panicle with spread-
ing branches, red-purple, three to six inches long; spikelets
small, numerous; flowering glume thin, three nerved, awnless
or rarely with a minute awn. Plate 23.

This is an introduced grass which has considerable value as
a forage plant. In the east it is thought to be one of the best
‘grasses that can be raised for dairyingpurposes. While it pre-
fers low, moist soil it is nevertheless a valuable grass on dry
soils that are not too gravelly. It usually does best when sown
with other grasses or with clovers. Red top, timothy and
clover form an excellent combination. The species (Agrostis
alba 1..) also occurs in the state, apparently as a native. On
the college farm red top has been grown for several years with
fairly good success. On low, moist soil the yield is good but
on high gravelly land the grass does not do so well. It is quite
hardy and endures close pasturing perfectly. Its vigorous
underground stems or root-stocks enable it to thrive when
many other grasses would be killed by drouth. The specimens
analyzed were cut on the college farm on the 30th of June,

1891.

ANALYSIS.
.Air Dry Water Frce

Substance.| Substance.
WA er s RIiniy o, % B FEses e | 7.85 —
AShLL,. AR L 5T L e 9.03 9.80
Erher Exiracy. . .. 4 5 L ks 2.39 2959
@rudeFEIRE PRI, 1 70 RSt & 29.19 31.68
CruderRroteints e et 11.93 12.95
N-=fre€ BExtpact .p. . ... .. .bg d ok 39.61 42.98
Mot Al INtrOTENE ek CEe e o 1.91 2.07
Albuminoid Nitrogen........... 1.28 1.38
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INDIAN REED GRASS.
(Cinna arundinacea 1..)

Stems stout, erect, smooth, three to six feet high, from
perennial roots and creeping root-stocks, green, the joints
brown; leaves large (about a foot long and one-fourth to one-
half of an inch wide), flat, rough, the sheath smooth, ligule
elongated and conspicuous; panicle large, loose and open in
flower, afterwards becoming more close, six inches to a foot in
length; spikelets about one-fifth of an inch long, numerous;
empty glumes unequal, keeled, roughish, narrowly lanceolate,
acute, green with narrow hyaline borders; flowering glume
slightly exceeding the lower (shorter) empty glume, usually
with a minute awn. Plate 24.

This grass has occurred, as yet, only in moist woods along
the Sioux Valley. It is readily eaten by stock and gives a good
quality of hay but it is too rare to be of any special agricul-
tural value. The specimens analyzed were collected near
Brookings.

ANALYSIS.
Air Dry l\\'nter Free
’Suhﬁt:mce.| Substance.
AWWater . R, e ke BN .40 ‘ o —
TASIEC s, aimiey. .79 9.60

Ether Extract
Crude Fibre.....

8

8

3.63 3.96
26.09 28.48

5

1

]l

CrudeProtein.....::.. .61 8.31
N.-free Extract................. 45.48 49.65
Total Nitrogen................. 522 1.33
Albuminoid..................... 162 1.22
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BLUE JOINT.
(Calamegrostis canadensis (Michx.) Beauv.)

Stems usually simple, erect, from perennial roots, three to
five feet high, smooth; leaves large, flat, about a foot in length
and from one-fourth to one-half an inch broad, roughish and
glaucous; flowers arranged in loose, open panicles which are
from four to eight inches long, usually purplish in color;
spikelets one-tenth to one-eighth of an inch long; outer glumes
lanceolate and acute; the silky white hairs at the base of the
flowering glume as long as the glume itself; flowering glume
thin and delicate, two-toothed at the apex, with the straight
slender awn projecting from the back near the middle; palet
about two thirds as long as the flowering glume. Plate 25.

A native grass growing in low, wet meadows. It may be
recognized by its large size, purplish panicles, and green stems
with purplish joints as contrasted with the puiplish stems of the
blue stem grasses. 1t occurs throughout the state generally but
is most common in the James River Valley. A great many
root leaves are produced by this grass and in favorable soils it
yields large quantities of a coarse but otherwise excellent hay.
In certain parts of the Northern United States and British
America it is an imporfant native grass and will bear further
study as to its value under cultivation. The specimens
analyzed were collected at Brookings on June 20th, 1891."

ANALYSIS.
Air Dry |Waler Free

Substance. Substance.
AWVATCTRN s S T T Ao e —
DGR Bl G e (e L | 6.86 7.26
PR ITERBERXtRACT o 8 o ol b St S8 11855 1.41
Crudeniibnes ef ek oL R 36.46 38.59
CGrtideBRPROFEIN: 5k 5.4 o5 - o - o 8.74 9.25
‘Ne-firee gABXURAC. 5. . L ef L 008 41.10 43.50
TotalgNitrogeny: . .. .. . .. METUE 1.40 1.48
Albuminoid Nitrogen........... Wil 1.23

»n
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BIG SAND GRASS.
(Calamovilfa longifolia (Hook.) Scribner.)

Stems stout, erect, from very large, strong, scaly, creeping
root-stocks, smooth, two to six feet high, all but the uppermost
internode completely covered by the sheaths; leaves numerous,
smooth, one to two feet in length. flattish or becoming involute,
rigid, tapering into a long, slender point; ligule a narrow,
woolly ring—the hairs more plentiful at the angles on either
side; panicle from close (while young) becoming spreading and
open, six inches to two feet long; spikelets whitish or often
tinged with purple, one-fourth to one-third of an inch long;
flowering glume nearly or quite equalling the upper or larger
empty glume; the copious tuft of hair one-half to two-thirds as
as long as the flowering glume. Plate 26.

This is a native grass easily recognized by its large, pale
panicles, numerous large, rigid leaves, and large creeping root-
stocks. It occurs over the entire state but is most plentiful in
the James River Valley and the region to the west of it. It
thrives best in moist sandy or saline soils. It is too coarse to
be recommended as a hay grass when other and finer growing
species are available. The yield is always heavy and if cut in
proper season the hay is of fair quality. In certain parts of
the state it furnishes a considerable percentage of the winter
forage and hence is of considerable value to the stock raisers in
those localities. The specimens analyzed were collected at
Forest City the 1st of September, 1892.

ANALYSIS.
Air Dry lWater Free
Substance.| Substance.
Waters. . Whe. oy conA Sl e BEA | 8.26 —_—
Ashy. o, F o f 8T e | 4.65 5.07
Ether Extract..................] 1.63 1.78
Crudebre: ] 1 s S S S 37.92 41.33
Grude " Protein. .1\, . 0Ll | 3.34 3.84

NS5 1 TCa00 oot St o B 5o 6 i 44.20 48.18

Total Nitrogen 3 58
Albuminoid Nitrogen......... ; .43 .47

-1
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SAND GRASS.
(Calamagrostis confinis Nutt.)

Stems rather robust, erect, from stout perennial roots, often
somewhat branching below, smooth except near the panicle
where it is roughish, green with joints purplish brown, leaves
‘large, flattish, but becoming more or less involute, eight inches
to a foot or more in length (the root leaves often over afoot and
a half long), rough, particularly on the margins; sheaths usually
roughish; ligule narrow and obtuse, about one-eighth of an
inch in length; flowers in a close, short-branched panicle which
is from four to seven inches long; spikelets about one-sixth of
an inch long; empty glumes thickish, roughened, three-nerved;
flowering glume nearly as long as the empty glumes, acute,
thinnish, bearing a twisted awn from below the middle; palet
nearly as long as the glume; hairs plentiful, shorter than the
glumes.

This grass is not nearly so plentiful as blue joint from
which it may be distinguished by its paler, closer panicles,
larger flowers, involute leaves and generally smaller size of the
whole plant. Thus far it has not been reported from outside of
the Sioux Valley. It occurs generally in rather drier soil than
does the common blue joint, and prefers sandy places—hence
the common name—sand grass. If it were more plentiful it
would be of considerable value as a forage grass—the abund-
ance of root leaves fumishing a good yield of excellent hay.
It is, however, of too rare occurrence to take any important
place among native forage plants. The specimens analyzed
were collected at Brookings, July 3rd, 1891.

ANALYSIS.
Air Dry .Water Free

Subsmnce.i Substance.
WaterlareSu S w g S8 Bea' (A TR0
AEH Ly a0 5 YSUNS! Bl x 58 7.24 ()
BEther Bxtract s aibn. 2ol e 2.01 2.16
Crude, Rilbrets . ST 900 SV WS 35.29 37.95
Crude Proteinis s an: Maa-1: o1 5.47 5.88
N.-free Extract ................ 42.97 46.21

LotalsNitrogen PR W=nsncm .88 .94
Albuminoid Nitrogen........... .78 .83

-
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BIG CROW’S FOOT.
(Eleusine coracana Gaertn.)

Stems erect, very robust, smooth, branching, one to three
feet high, from coarse, fibrous annual roots; leaves numerous,
large, a foot or more in length, usually longer than the stem,
flat, smooth or roughish on the margins; flowers arranged in
spikes which are one-sided, digitately clustered (three to seven
in a cluster) one and one-half to two inches long, densely
flowered.

This is a coarse grass native to India and Africa which has
been introduced into various parts of the United States. It
makes a very rank growth and hence yields a heavy crop of hay
which is not well relished by stock. It is rather tender for our
climate and does much better in the South. On the grounds
of the Experiment Station this grass gave a paying crop in
1891, but the next year the yield was very light, showing that
it would not be a sure crop for a short season. It is, therefore,
not as satisfactory an annual as either common millet or broom
corn millet. The specimens analyzed were cut from the ex-
perimental plats on the Station grounds on the 9th of August.
1892.

ANALYSIS.
Air Dry Water Free

Subetance.| Substance.
Waterk. &£ EERT Y | o bl S Sy 6.81 T
AShl I oA ke IR T 10.25 11.00
iIBtiher BxtTael: ok .. b b e 2.49 2.67
CRTd e SIDEC - ot [ (4 2P T - 27.31 29.31
OLUdE Proteing ... cor. bhp . o s wer < 11.50 12.34
N RS DDAR B HC1PA8 St e Bio b ot 41.64 44 .68
ilotal BNiitregen. - % bt ae o 1.84 1.98
Albuminoid Nitrogen........... 1.09 1.17
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TALL OAT GRASS.
(Arrhenatherum elatius (L) M. K.)

Stems stout, erect, two to four feet high, from a mass of
perennial, fibrous roots, leafy; leaves broad and flat, six to ten
inches long, rough (the sheaths smooth), pointed; panicle nar-
row, loose, five to ten inches long; spikelets on rather short
stalks, two-flowered (the lower one staminate only, the upper
one perfect), about three-eighths of an ineh long; empty glumes
very unequal, the lower one smaller and one-nerved, the upper
three-nerved, both thin and transparent, without awns; flower-
ing glume seven nerved, hairy at the base, roughish; the flower-
ing glume of the lower flower has a long, twisted, bent awn pro-
ceeding from its back just below the middle; that of the upper
flower has only a small bristle-like awn near its apex. Plate 27.

Tall oat grass is a native of the Old World world where it is
one of the most valued grasses both for hay and for pasturage.
It makes a strong root-growth and lasts well in pastures. It
does well in most localities in the Southern and Eastern United
States. On the grounds of the Experiment Station it has
promised well. It is an excellent grass for use in mixtures
with such species as tall fescue, smooth brome, orchard grass
and meadow fescue. It gives an abundant yield of hay and, up
to the present, has proved hardy. It is deserving of trial on
all but the very driest of soils. Its hardiness is shown from
the fact that it has often escaped from cultivation and con-
tinues to thrive. The specimens analyzed were cut from the
experimental plats on the Station grounds on the 30th of June,
1891.

ANALYSIS.
Air Dry Water Free

Substance. Substance,
Wateriyes=. 2 (g § 1 Byt e gt 6.84
ASh T gy A e v B L et 7.90 8.48
Ether SExtrachSs Wty 1ot " IS, 2.85 3.06
CrudefRibrefaRBes e ) s i 28.72 30.83
CrudefBroteimgs gL gy st by 7.11 7.63
Nietree Dxtrachs. = L s 46.58 50.00
Total Nitrogren..... .......... 1.14 1%29
Albuminoid Nitrogen ......... .95 1.02

n
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CORD GRASS.
(Spartina cynosuroides (L.) Willd.)

Stems upright, stout, becoming hard and woody, three to
seven feet high, from very large, scaly, perennial root-stocks;
leaves two or three feet long, involute, pointed, tough and
rigid, rough on the margins; spikes five to twenty, usually from
one and one-half to three inches long, upright at first but be-
coming somewhat spreading at maturity; spikelets nearly half
an inch long, one-flowered, flattened, sessile and crowded closely
together in two rows; glumes awn-pointed with minute bristles
along the back. Plate 28.

Common in low places throughout the entire West. It is
particularly plentiful in draws in the Eastern part of the State
and among the “Coteaus.” It is the most common of the
“slough grasses” and is of considerable value asa hay grass. 1f
allowed to stand too long it becomes woody and yields a poor
quality of hay but when cut in proper season is readily eaten
by stock. The stems contain a considerable amount of sugars
and hence are quite palatable even though hard and tough. In
the drier regions in the central and western parts of the state
it is largely replaced by the “Little Cord Grass” (Spartina
gracilis) The specimens analyzed were collected at Brookings
on the 10th of July, 1891.

ANALYSIS.
Air Dry Water Free

Substance.| Substance.
Wiaterk . a8, et v s e 6.45
P\ GHI o s Sl 1 ¢ E B, je 1 3.81 4.07
B e MBXETACT: - . gk S e T 1.13 TN
Crade/Fibren. &L 805, £ 36.03 38.51
Crude Protein.t . L sd8 5 A3 a8 4.95 5.29
INERTRECTIXETAGE . 1+ < porxeriyorsr- okt o 47.63| *  50.91
Total Nitrogen................. .79 .85
Albuminoid Nitrogen ......... .58 .62
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WILD CRAB GRASS.
(Schedonnardus paniculatus (Nutt.) Coville.)

Stems low, weak and spreading, branching, six to eighteen
inches high, leafy below, naked and more or less curved above,
rough, from annual fibrous roots; leaves short narrow, roughish;
panicle consisting of from three to ten distant, slender, straight
or curved, widely spreading spikes, which are one to four inches
long; spikelets small, sessile, appressed to the axis of the spike,
one flowered; empty glumes unequal, rough on the keel, with
sharp, awn-like points, shorter than the flowering glume.

Found plentifully throughout the state on dry soils. .Readily
distinguished from common crab grass by its curved, spreading
panicles, its general habit of growth and the structure of its
flowers. It furnishes a small amount of pasturage but is, on
the whole, rather to be regarded as a weed than as a forage
plant. The specimens analyzed were collected the latter part
of August.

ANALYSIS.
Air Dry Water Free

Subertance.| Substance,
A B R o ™S TR ™ i e i) L X 6.60 _—
ASHRIAT . Ao Am ] 9.14 9.79
Ether Extract . 2.43 2.60
CruderKibrefrn HAT S an 5 32.01 34.27
Crude Protein 3 7.50 8.02
N.=free - Fxtract: (St Wa0 3 2 s 42.32 45.31
AN AN FIA T RS b Sna s aachd cdn 1.20 1.28

AN VS SIS ¢ TR Sl .91 .98
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BLACK GRAMA.
(-Bouteloua hirsuta Lag.)

Steins slender, erect, tufted, smooth, six to fifteen inches
high, from a mass of long and slender, but tough, fibrous roots;
perennial; leaves most plentiful on the lower part of the stem,
narrow, flat, usually covered with long, white hairs, one to
three inches long; spikes one to three, or rarely four, densely
flowered, about one inch in length; empty glumes usually dark
purple, hairy on the back, each hair arising from a blackish
wart; rudimentary flower with a smooth stalk.

Black grama occurs throughout the state but is less common
than blue grama. It prefers dry soils and in the Eastern part
of the state is most often found on dry and rocky places where
very few other grasses will grow. It is quite variable both as to
size and hairiness. In the western part of the state it often
grows mixed with blue grama and adds considerably to the
amount of native forage. Like blue grama it is often called
buffalo grass. The specimens analyzed were collected at Dell
Rapids on the first of September, 1892.

ANALYSIS. 2

Air Dry Water Free

Substance.| Substance.
WVEABETSIE 3w < b bt ERA T . o e At 7.28 e
JENE T S o oot s iy b S At . . 9.40 10.14
Ether Extract ................. 2.36 2.55 °
EruuesEihres. a1 olirst o U mans 30.45 32.84
Crude Protein................... 5.45 5.88
N.-free Extract............ Tl 45.06 48.60
Total Nitrogen................. .87 .94
Albuminoid Nitrogen........... .67 .13
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BLUE GRAMA.
(Bouteloua oligostachya (Nutt.) Torr.)

Stems slender, erect, tufted, smooth, eight to sixteen inches
high, from very tough, perennial, fibrous roots and slender root-
stocks, very leafy below; the upper stem leaves short, narrow
and pointed, involute, lower stem leaves and root leaves larger
(three to five inches long), flattish or involute, long-pointed,
leaves and sheaths all smooth; spikes one to three (rarely four
or five), usually from one to two inches long, one-sided and
more or less curved, densely flowered; spikelets about one-fifth
of an inch long, containing one fertile flower and one or more
sterile or rudimentary ones; empty glumes unequal, sparingly
hairy on the back, dark purple; glumes of fertilc flower soft-
hairy, the lower (flowering glume) three lobed, the lobes awl-
pointed, the upper (palet) two-lobed; sterile flower copiously

white hairy at the top of its pedicel, its glume with three awns.
Plate 29.

This is one of the commonest grasses in the state. In the
eastern part it grows ehiefly on the dry gravelly knolls but in
western part, particularly on the “Range,” it covers all the
drier pralrles It is often, but improperly, called “buffalo
grass.” Over the larger portion of the western half of the
state 1t furnishes by far the greater part of the pasturage. It
cures well in autumn and hence furnishes excellent winter
forage. Stock will usually keep in good condition upon it as
long as it remains uncovered by the snow. It is of little or no
value for hay as its leaves are too short and are closely matted
to the ground. 1n open winters stockmen often winter large
herds upon it with little or no other feed. The specimens
analyzed were coilected at Brookings on the 10th of July, 1891.

ANALYSIS.
Air Dry Water Free

Substance.| Substance.
WVaITe s LN 8 it L1 . 1 0. Judll W 6.69 B
A SHEM e T e £ e« < s v 8.11 8.69
BEiher tBXtRacHs 5. » ok o« - oo ren- - 2.03 2.18
Crade Fibrefy Sa it o al o 29.30 31.40
Grude iRroteTIseT. 5. . o5 A o 8.50 9.11
N.-freeExtnact: . 2% . .. o th. 45.37 48.62
'Total NITTOZEN " Tefi ol b fe o g srote 1.36 1.46
Albuminoid Nitrogen........... 1.08 1.16

!
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TALL GRAMA OR MESQUITE GRASS.
(Bouteloua curtipendula (Michx.) Gray.)

Stems rather stout, erect, tufted, one to three feet high, from
very tough, perennial, fibrous roots, with short, scaly off-shoots,
leafy below; leaves flattish, narrow and long pointed, smooth
or hairy; root leaves very long and plentiful; spikes about one-
half of an inch long, numerous (twenty to sixty), generally pur-
plish, arranged on one side of the stem some distance apart,
reflexed; spikelets usually four to ten in each spike, about one-
fifth of an inch long. Plate 30.

Tall Grama is found throughout the entire state and grows
chiefly on upland prairies. It may be easily recognized by the
one-sided arrangement of the numerous spikes, It is a very
valuable forage grass, particularly when used for hay. In the
eastern part of the state it is often found growing with the
blue stems. Stock eat it readily as hay but are not as fond of
it in pasturage as of the blue stems or of the blue grama. It is
not so shy of civilization as are the other gramas and hence
becomes of much value in the interim of the going out of these
and the buffalo grass and the coming in of the blue stems. It
has not yet been successfully cultivated. The specimens
analyzed were cut on a prairie meadow, near Brookings, the
last of August, 1892.

ANALYSIS.
Air Dry Water Free

Substance.| Substance.
Wiaten?. . AR R RN gty o % 7.05 ——
Agh[ Al 3= HIERg el i 8 5 9.07 9.76
EtherNEXinactier st s C ol e 172 1.85
Crude Fbrey N Sas W i - - e 35 10 37.76
ride Prolei N e -t oo o S el 5.19 5.58
Ni-free. B XURACH T Tate i ot Se.ls ¥ 41.87 45.05
Total. Nitrogen: 2 AL s i h .83 .89
Albuminoid Nitrogen........... .63 .67
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BUFFALO GRASS.
(Bulbilis dactyloides (Nutt.) Raf.)

Stems smooth, running along on the ground, rooting at the
joints, forming close, broad mats which are often several yards
in extent; leaves two to five inches long, smooth or with scat-
tered, white hairs on the edges, more or less curled and twisted;
flowers of two sorts, borne on the same or on different plants;
staminate spikes one to three, whitish, about one-half an inch
long, clustered at the end of slender, upright stems which are
four to six inches long; pistillate spikelets one-flowered, in a
loose head, at the end of a short (one to three inches) stem.

Plate 31 showing staminate plant on the left and pistillate
plant on the right, both natural size.

Buffalo grass was formerly very common in all parts of the
state. At present, it is exceedirgly rare in the Sioux Valley;
but as one goes further west it becomes more plentiful. In
many parts of the James Valley it is still quite common. It is
most abundant in the region west of the Missouri river, but
furnishes a small amount of pasturage as compared with the
blue grama. It is very nutritious and hence is much sought

after by stock of all kinds. As a winter forage it is without an
equal. As long as stock can get plenty of this grass they will
keep in excellent condition without any other food. It is
rapidly giving way to other stronger growing grasses and the
probabilities are that within a compartively short period of
time, it will be very scarce throughout the entire Missouri
Valley. In Nebraska it is already very rare except in the
western counties. The specimens analyzed were collected at
Iroquois the first of August, 1891.

ANALYSIS.
Air Dry Water Free

Substance.| Substance.
Watiorsr 2k i e i e 7.24 —
A Jrye a0 St ey A e e 10.38 11.19
HtherfErxtnaciiiss S et . & 2.28 2.46
Crude Fibre..... 26.66 28.74
CrudeiRrohennUiis A Sish ESe i 5.19 5.60
N.-free Extract 18.25 52.02
Total Nitrogen . s« bl 5. .83 -89

Albuminoid Nitrogen........... .67 12
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SLOUGH GRASS.
( Beckmannia erucaeformis uniflora Scribn.)

Stems stout, erect or bent at the lower joints, usually tufted,
one to four feet high, from perennial, fibrous roots; leaves
broad and flat, four to eight inches long, with rough blades and
smooth sheaths; panicle narrow, upright, one-sided, the short,
crowded, spike-like branches densely flowered throughout;
spikelets whitish, compressed, nearly circular in outline,
abruptly pointed, one flowered; empty glumes boat-shaped, in-
flated; flowering glume acute.

This grass occurs throughout the state in sloughs and other wet
marshy places. Itismostplentifulin the Sioux and James Val-
leys. Though harsh and woody when old it is quite palatable
when young and is readily eaten by stock. Itoften occursinsuch
quantities as to constitute an important part of the forage of
low pasture lands. It may be easily reeognized by the peculiar
spike-like branches of the panicle, which remind one of the
rattles of a rattle-snake. TFor this reason it is sometimes called
“rattle-snake grass.” It often becomes very plentiful about
artesian wells after they have been running for sometime and
may yet prove to be of value under cultivation. The specimens
analyzed were cut on the College farm, June 30th, 1891.

ANALYSIS.
Air Dry Water Free

Substance. Substance.
Baler 1 Lo AT LT A T PN 7.58 ’
JASh A AT e L T BTN o 7.82 8.46
Hithie s BXtBaCtN ol Taeet el Sk 1.94 2.10
Crude Fibre.............. L 35.61 38.53
(e BT NS S50 mb A6 6050 o6 ol 5.71 6.18
N.-free Extract.......... ...... 41.34 44.73
Total Nitrogen................. .91 .99
Albuminoid Nitrogen........... .81 .87
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FALSE BUFFALO GRASS.
(Munroa squarrosa Torrey.)

Stems wiry, rough, prostrate and creeping, very much
branched, (the branches coming out in clusters) rooting at the
joints; roots annual, fibrous; leaves numerous, clustered, short,
rigid, with very sharp, spine-like points, rough, strongly nerved,
margins often whitish; spikelets three-flowered, in clusters at
the ends of the branches and surrounded by a whorl of leaves;
whole plant pale green and glaucous.

A weedy grass of little or no value agriculturally. 1t is
found in sandy soil along the Missouri, Cheyeune and other
streams in the western part of the state. It often occurs in the
bare places about ant hills and the seeds are thought to be
used by the ants for food. The grass may be readily recog-
nized by its clustered, sharp-pointed leaves and matted habit of
growth. The mats are often several feetin extent. The speci-
mens analyzed were collected at Forest City the 1st of Septem-
ber, 1892.

ANALYSIS.
Air Dry Water Free

Substance.] Substance.
WATETE . S bl anr: G o 5.20 e —
A - e PN L RS ke 16.90 17.83
Rthery EXtract.fy. .\ < 2% iyttt o 1.74 1.84
CruderFibre. . miv. s 5ok S o0 8 29.34 30.95
CrhdeiProteing. & ey ot iy 6.58 6.94
N.-free. Extract...... .occo..... 40.24 42.45
Total Nitrogen................. 1.05 1.11
Albuminoid Nitrogen........... .83 .88
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REED GRASS.
(Phragmites vulgaris (Lam.) B. S. P.)

Stems very tall and stout, five to ten or more feet high and
sometimes almost an inch in diameter, from very coarse fibrous
roots and large, scaly creeping stems which are at or near the
surface of the ground; leaves broad (one to two inches) and
flat, smooth; panicle very large, loose, more or less nodding,
about one foot long, reddish, becoming woolly at maturity.
Plate 32.

This is the taliest and coarsest grass found in the state. It
has a_very wide distribution and grows in shallow water in
ponds and sloughs and along the margins of lakes and larger
streams. Stock seldom eat it except when it is young or when
the better grasses are scarce. It is sometimes cut for early
hay. Insandy soil along the Missouri River the creeping
stems often grow to a great length. Each joint of the stem
strikes root and gives rise to an upright stem bearing leaves
and flowers. The large panicles are often used for decorative
purposes. The specimens analyzed were obtained on the Col-
lege farm the first of August, 1892.

ANALYSIS.
Air Dry Water Free

Substance.| Substance.
WAt s h Bhamd o sl anat s hs g 7.54 R
ABOL B o EEEE e ka5 A 6.60 7.14
Ether Extract.... . 2.65 2.87
Crude Fibre....... 36.08 39.02
Crude Protein....... 8.42 9.11
N.-free Extract.... 38.71 41.87
T obal NI T O I e o - stlotoserits AR 1.35 1.46

Albuminoid Nitrogen........... 1.08 1.16
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SPIKE GRASS.
( Diplachne fascicularis (Lam.) Beauv.)

Stems weak, branching, spreading, ascending from a decum-
bent base, smooth and soft, twelve to eighteen inches long,
from annual fibrous roots; leaves smooth, long (often exceeding
the stems in length), with long, tapering points, the uppermost
at first sheathing the base of the paniculate spikes; spikes one
to four inches long, loosely arranged on one side of the central
axis, spikelets about one-half of an inch long, short-stalked,
seven to eleven flowered, greenish or purplish; flowering glume
hairy margined near the base, roughish on the back, toothed at
the apex, with a short awn.

This grass occurs sparingly in the eastern and central part of
the state. It grows only in wet places and in shallow water.
It makes a soft and very palatable forage but is too scarce to
be of much importance. The specimens analyzed were col-
lected in Potter county in the early part of September, 1892.

ANALYSIS.
Air Dry Water Free

Substance.| Substance.
8160 ETR 0 R S o S R 6.55 —_
VLU TR TR I o T e i | 9.08 9.73
Ether Extract.................. 1.96 2.10
CrudeBibrel s, (R, N, Rk 33.95 36. 37
Crude SRroteiny &5 .\ .. L 5L et 8.89 9.52
INE=fnee X UL ACT - - - brore - et 39.47 42.28
Total Nitrogen................. 1.42 1.52
Albuminoid Nitrogen........... 1.01 1.08
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SLENDER MEADOW GRASS.
(Eragrostis pilosa (L.) Beauv.)

Stems slender, upright or more often bent at the lower joints,
branching, smooth, six to fourteen inches high, from f_mnual
fibrous roots; leaves narrow, flat, soft, pointed; panicle oblong,
becoming more or less elongated, rather thickly flowered, the
branches at first erect but spreading at flowering time; spike-
lets lead-colored, one-third of an inch or less in length, equall-
ing or somewhat shorter than the pedicels, five to twelve
flowered; glumes obtuse; the flowering glume broadly ovate
with a single nerve.

Slender meadow grass is a weedy annual, introduced from
the Old World and found but sparingly in the Sioux Valley.
It grows chiefly in waste places and along roadsides and is of
no agricultural importance. The specimens analyzed were col-
lected at Brookings in the early part of August, 1892.

ANALYSIS.
Air Dry Water Free

Substance.| Substance.
NV o Rt S o SRR R I8 L 6.59 —_
AShES Ry . . 9.43 10.10
Ether Extract. 2:28 2.44
Crude Fibre...... 26.89 28.79
@rudepRrotein;: =tk . S w0 S 14.23 15.23
N.-free Extract.:............... 40.58 43.44
Total, Nitrogen. ... .....c:..00n. . 2.28 2.44
Albuminoid Nitrogen........... 1N 1.86




110

STINK GRASS.
(Eragrostis multiflora (Forsk,) Asch.)

Stems bent at the lower joints, diffusely spreading and ascend-
ing, smooth, internodes exceeding the sheaths of the leaves,
eight to eighteen inches long, from annual, fibrous roots; leaves
broad, flat, smooth, two to six inches long; panicle large, oblong
or pyramidal, three to six inches long, loosely or compactly flow-
ered; spikelets ten to fifty flowered, one-fourth to three-fourths
of an inch long, lead-colored, whitish when old; flowering
glume with a rough keel and conspicuous lateral nerves.
Plate 33.

Stink grass or, as it is sometimes called, candy grass, is a
native of the Old World that has become naturalized in many
parts of the United States. Itis quite common in South Da-
kota, particularly in the older settled portions. The grass is
coarse and weedy and has such a disagreeable odor while fresh
that animals do not relish it. This odor disappears upon dry-
ing the grass hence the hay is more palatable. Stink grass
thrives on a variety of soils and under favorable circumstances
often becomes a weed. As it is an annual, it is not difficult to
keep in check with proper cultivation. It is scarcely to be
regarded as of much importance either as a forage plant or as a
..weed. The specimens from which the analysis was made were
collected at Brookings on the Sth of August, 1892.

ANALYSIS.
Air Dry Water Free

Snbstance., Substance.
Water 4. »icm ¥ rn myos mul 6.76 —_—
Yo o\ v ST S Ay S 5w 10.09 10.82
it he i Xtract R8s e =l L5 S 2.60 2.15
Criudegiloresiy =4% 35.83 38.43
Crude Protein.... 13.41 14.38
NG fr e CHERLrACH AN LS 31.91 34.22
Total Nitrogen................. 2.15 2.30
Albuminoid Nitrogen........... 18855 1.66
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SOUTHERN SPEAR GRASS.
(Eragrostis purshii Schrad.)

Stems slender, sparingly branched from near the base, bent
at the lower joints, then upright, six inches to two feet high,
smooth; roots fibrous; leaves narrow, pointed, flat, softish,
smooth; panicle large, elongated, open, with widely spreading
capillary branches; spikelets lead-colored, five to eighteen
flowered, usually much shorter than the roughish pedicels;
glumes ncute; the flowering glume with three nerves.

This grass is not uneommon in the eastern and southern
parts of the state. It is very close to the preceding species but
is generally larger with larger and more spreading panicles,
larger spikelets and three-nerved flowering glumes. Stock eat
it readily as a forage but it is too scarce to be of much value.
It usually grows in waste places and along roadsides. The
specimens analyzed were collected at Brookings in August,
1892.

- ANALYSIS.
Air Dry Water Free

Substance. Substance.
WeelteRme: b, 05 5 Lok, (a6, iy Sl 5.48 —
AShLCERN T S8 Pt L1 il =T 12.11 12.81
Ether Extract.................. 1.73 1.83
Crudefifibres= 1. . 7 Lane e o Ly e 25.61 27.10
Crude Protein................... 10.94 11.57
Nfnee X Tract -2 S nmeig T tin 44.13 46.69
Total Nitrogen................. 1.75 1.85
Albuminoid................. ... 1.37 1.45
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EARLY OR PRAIRIE BUNCH GRASS.
( Eatonia obtusata (Michx.) Gray.)

Stems erect, rather slender, unbranched, tufted, roughish,
from fonrteen inches to two and one-half feet high; roots
perennial, fibrous; leaves numerous, flat, rough, two to six
inches long; panicle dense, spike-like, interrupted, three to five
or six inches long; spikelets small, crowded; upper empty
glume, obovate, with a rounded obtuse apex.

Early bunch grass is quite widely distributed throughout the
state but is most plentiful in the eastern and southeastern parts.
It grows well on nearly all dry soils but does best on the
moister prairies. It is one of the earliest of our native species,
ripening its seeds in June or July. Wherever it occurs in any
considerable quantity it is a valuable grass for both hay and
pasture. This grass and wild June grass furnish a large
amount of early pasturage in many localities in the eastern half
of the state and are important elements in most of the up-
land pastures. The specimens analyzed were cut on the College
farm on the 15th of July, 1891, and were just going out of
bloom.

ANALYSIS.
Air Dry - |Water Free

Substance.| Substance.
Wiaera. v, 110 Lk ey A % Lk 7.64 —
NS | A8 00 T L) AR 12.72 13.77
Ether Extract.................. 2.38 2.58
Crude Bibre. .. .20, .. el 30.22 3282
CrndefRropeint L o . . o RLEREREE <& 7.01 7.59
N.-free Extract............... 5 40.03 43.34
Total Nitrogen................. 1.12 1.21
Albuminoid Nitrogen........... | .97 1.05
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EATON’S GRASS.
(Eatonia pennsylvanica (Spreng.) Gray.)

Stems erect, slender, simple, tufted, smooth and shining, one
and one-half to three and one-half feet in height, from peren-
nial, fibrous roots; leaves flat, rough, three to six inches long;
panicle slender, elongated (four to eight inches long), loose,
branched, often nodding; spikelets small, loosely arranged on
the slender branches of the panicle; upper empty glume
narrower than in the preceding species, often with a blunt
point.

This grass is found throughout the state but is less common
than the preceding species. It prefers low meadows and moist
woodlands and is too rare to be of much importance as a forage
plant. Whenever it does occur, stock eat it readily. The
specimens analyzed were collected along the Sioux River, near
Brookings, on the 16th of July, 1892.

ANALYSIS.
Air Dry Water Free

Substance.| Substance.
Water v e A et e 6.02 -_—
ASITSE b At TR L e 12.93 13.76
Ether Extract.................. 2.18 2.96
Cnudelihnel SR, & L an e i B2 34.38
Grude Proteimisie .. . . T 7.96 8.47
N.-free Extract................. 38.00 40.41
Total Nitrogen................. 1 525! .58
NG T YOG 2 S o e S e iy | 1N 1.26
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REED FESCUE.
(Scolochloa arundinacea (Lilj.) Macm.)

Stems robust, erect, smooth or roughish, three or four feet
high, from perennial, creeping root-stocks; leaves narrow*
about one-foot long, long-pointed, rough on the margins; pani-
cle narrow, six to ten inches long, branches erect; spikelets
about one-third of an inch long, usually three-flowered; empty
glumes thin and papery, unequal, the lower three-verved, the
upper one five-nerved, ragged toothed at the apex; flowering
glume rather rigid, seven-nerved, the obtuse apex as if gnawed;
flowers with a tuft of hairs at the base of each.

This grass seems to be very rare in South Dakota, having
been found in but one locality. It grows in shallow water and
probably occurs throughout the Sioux Valley. It has little, if
any, agricultural value. The specimens analyzed were collected
at Brookings on the 20th of June, 1891.

ANALYSIS.
Air Dry Water Free

Subatance.| Substance,
IWiater L | 511 i LV AR 0 7.34
NG XL il o L e A 7.42 8.01
vherSExtract. &, . . ot Ot 1.19 1.28
ELUdeEEibre /% 5.5 0 oo el SRRk 35.30 38.10
@rude Brotein'y . . . L hen s REL 5.71 6.16
N.-free Extract ........ ....... 43.04 46.45
Total Nitrogren..... .......... .91 .99
Albuminoid Nitrogen ......... .69 .15
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PRAIRIE JUNE GRASS.
(Koeleria cristata Pers)

Stems erect, tufted, one to two and one-half feet high, from
perennial, fibrous roots; leaves flat (or in very dry localities
more or less rolled), the root leaves sometimes a foot or more
long; whole plant often becoming glaucous and covered with
short hairs; panicle narrow and spike-like, more or less inter-
rupted at the base, densely flowered, two to six inches long
(usually about three inches); spikelets small, two to four-
flowered; glumes keeled, obscurely three-nerved; flowering
glume acute or bristle-pointed. Plate 34.

Prairie June grass, wild June grass or prairie bunch grass is
one of the commonest and one of the earliest grasses of our
high prairies. The seeds are usually ripened early in July.
The grass is a very valuable one in upland pastures as it
thrives on dry hills and sandy prairies and is readily eaten by
all kinds of stock. It produces a fine growth of root-leaves
which are often a foot to eighteen inches long in favorable
localities. Under such circumstances the grass is valuable for
early hay. It promises to be of value for cultivation, the
quality and yield of the forage being very much improved.
The specimens analyzed were collected at Brookings on the 6th
of July, 1892. '

ANALYSIS.
Air Dry |Water Free

Substance.| Substance.
Walter s .« ¥ Ealie o 0, i =ae 7.89|
Aghbs, .o WoBhe mom 00 BN 9.95 10.80
Hher (EXtTaguss. LI b S ! 4.33 | 4.70
CrudegRibre el - it S erl . 4 27.59 29.95
Crude  PTOLEUMSE - - - - - o roporapetsp and 723l 7.84
N.free EXtract.. . «...:.. o0 .. 43.01 | 46.69
Total Nitrogen... ............. 1.16 1.26
Albuminoid Nitrogen......... J 1.16 1.26
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SALT GRASS.
(Dristichlis spicata stricta Thurber.)

Stems erect, tufted, branched, six to eighteen inches high,
with wide spreading, perennial, scaly root-stocks, leafy, covered
nearly to the top with the numerous, more or less overlapping
sheaths; leaves two ranked, rigid, narrow and rolled, smooth,
sharp-pointed, usually from three to six inches long; panicle
short and spike-like or rather loose (especially on staminate
plants); spikelets seldom numerous, straw-colored, ten to
twenty flowered, flat, about one-half an inch long; flowering
glumes sharply keeled, acute. Plate 35.

Salt grass as its name indicates, grows in saline or alkaline
soils, and is plentiful throughout the greater portion of the
state. It is usually the chief element of the vegetation about
the so-called “burn-outs” or “poison spots” found in various
parts of the state. The grass is often cut for hay in the drier
regions. It is quite tough and woody and hence the forage is
of an inferior quality. When it is fresh animals eat it but are
not so fond of it as of most other grasses. The flowers are
unisexual and the panicles of the staminate plants are usually
somewhat loose and spreading while those of the pistil-
late plants are close and spike-like. The specimens analyzed
were collected at Iroquois on the 1st of August, 1892.

ANALYSIS.

Air Dry Water Free
Substance.[ Substance.
8.03 —_—
9.61 10.45
I 2.47 2.69
Crude HibRes: o - Rt rrr it - 27.57 29.98
GruderBrotein. .. 1Rt S 6.99 7.60
IN:~free IBXURACH-. - - - =it r . - 45.33 49.29
Totals Nittogentt. Lt L R hee: . - 51 {5522
Albuminoid Nitrogen........... .89 .97




PraTeE 35—Salt Grass.
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ORCHARD GRASS.
(Dactylis glomerata L.)

Stems erect, tufted, rough, two to three and one-half feet
high, from tough, perennial, fibrous roots, leafy; leaves flat and
broad, often eighteen inches long, rough on both sides, light
green, often glaucous; panicle composed of compact clusters of
flowers, the lower branches spreading, the upper ones short and
crowded; spikelets three to four flowered, pale green, about
one-fourth of an inch long, on short, rough stalks. Plate 36.

Orchard grassis a native of the Old World where it is a
great favorite as a forage plant. Itis also very highly prized
in the eastern states. It makes a strong, rank growth, starts
early in the spring, stands drouth better than timothy, gives
rather a heavier yield, and is not so hard on the soil. As it
ripens about the same time as clover, the two make an excellent
mixture for hay. Orchard grass is readily eaten by all kinds of
stock, sheep being particularly fond of it. The seed grows
readily and should be sown thickly as the grass has a tendency
to grow in clumps if thin on the ground. For this reason it is
best to sow it in connection with clover or with other grasses.
Under proper condition this grass has a long season of growth
yielding a larger amount of forage throughout the year than
most other common grasses. It should be cut while in bloom
and when in pasture should be grazed closely and not allowed
to seed very much. The specimens analyzed were cut on the
College grounds on the 30th of June, 1891.

ANALYSIS.
Air Dry Water Free

Substance.| Substance.
Water: . ! i plesmt. L. S0 5.51 —_—
AShA AR T e L 10.00 10.58
Ether Extract.................. 4.91 5.20
Crude ihrer sttt S 0wy 25.84 27.34
Crude Protein.............. .... 13.78 14.58
N.-free Extract................. 39.96 42.29
Total Nitrogen................. 2.21 2.33
Albuminoid Nitrogen........... 1.56 1.67







FALSE RED TOP OR FOWL MEADOW GRASS.
(Poa palustris L.

Stems erect, tufted, one and one-half to three feet high, from
perennial, fibrous roots, leafy; leaves narrow, three to six inches
long, smooth, soft; ligule elongated; panicle large, oblong, five
inches to one foot long, often nodding, the branches rather
short and rough; spikelets small, green or purplish, two to four
flowered; empty glumes narrow; flowering glume faintly nervec.
Plate 37.

Fowl meadow grass is quite plentiful in low native meadows
in the eastern part of the state. It also occurs in the Black
Hills, but is found but rarely in the central regions. It affords
an abundance of forage of a superior quality. In the eastern
states this grass is valued very highly. It does not make a
dense sod like that of Kentucky blue grass, hence is most satis-
factory when used in mixtures. Seed is produced in abund-
ance and catches readily making the grass an easy one to propa-
gate. It is an excellent grass for meadows that are occasion-
ally overflowed. Unlike many of our grasses it does not be-
come harsh and woody as soon as the seeds are ripened, but
remains so soft, pliable and nutritious that stock will eat it
without waste. It does well under cultivation on suitable soil
and is worthy of trial by all who are trying to establish good
meadows. The specimens analyzed were cut on the College
farm, July 15th, 1891.

ANALYSIS.
Air Dry Water Free

Substance.| Substance.
“Water........ S R 7.55 E—
AShIEL S s R A S S LS T 7.39 7.99
Ether Extract .......... ok 2.50 2.70
Crude Fibre........... 39 30.20 32.67
Crude Proteinied = -t e : o ol - bP Pl 8.69 9.40
N.-free Extract ................ 43.67 47.24
Total Nitrogen................. 1.39 1.50

Albuminoid Nitrogen........... 1.17 1.26
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KENTUCKY BLUE GRASS.
(Poa pratensis L.)

Stems erect, smooth, tufted at first, but spreading rapidly by
means of the strong, creeping, root-stocks and at length form-
ing a firm even sod, usually from one to three feet high; per-
ennial; root-leaves long, narrow, flattish, channeled, smooth,
rough on the margins, rather abruptly pointed; stem-leaves
short, otherwise like the root-leaves; ligule short and blunt;
panicle pyramidal, usually three or four inches long, open;
spikelets rather small, three to five flowered; flowering glumes
distinctly five-nerved, hairy below. Plate 38.

This is one of the best pasture grasses grown in the United
States. It usually thrives on almost any soil. It is not so
good for hay as the heavier, ranker growing grasses. It is the
basis of all lawn mixtures because of its hardiness and because
of its ability to crowd out weeds and form a dense sod. All
kinds of stock eat it greedily. It is very nutritious and in time
of drouth it dries retaining its nourishing properties, hence is
still readily eaten by stock. It has done weill on the College
grounds as well as in many other parts of the state. It does
not do so well on very dry, sandy, soils. Old, worn out
pastures may often be reclaimed by being sown to blue grass.
It makes an excellent sheep pasture, particularly when mixed
with smaller fescues. The specimens analyzed were cut from
the experimental plats on the College farm on the 7th of July,
1891.

ANALYSIS.
Air Dry Water Free

Substance.| Substance.

7.70 _—

7.17 7.7

Ether Extract : 2.93 3.17
Crude Fibre ........... q 31.74 34.39
Crude Protein 2 7.65 8.29
N.-free Extract................ 42.81 46.38
Total Nitrogen................. 1.23 1.33
Albuminoid Nitrogen........... 1.23 1.33

X4
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CREEPING SPEAR-GRASS, ENGLISH BLUE GRASS
OR WIRE GRASS.
(Poa compressa L.)

Stems flattened, bent below, then upright, usually a foot to
eighteen inches high, rigid and wiry, from tough, perennial,
running root-stocks; leaves short and narrow, rigid, bluish
green; panicle short and narrow, one to three inches long,
rather dense; spikelets very short stalked, flat, three to ten
flowered; flowering glumes only slightly hairy on the margins
and keel. Plate 39.

This is of ten found in cultivation as an introduced grass but
is also found in many parts of the state growing naturally. It
may be readily recognized by its flat stems and creeping habit.
It is very hardy and makes a good pasture but does not yield
as well as Kentucky blue grass. It thrives well on soil so poor
that few other grasses would live upon it at all. Stcck eats it
readily and does well upon 1t. It is not so good for the lawn
as Kentucky blue grass because it does not make a good growth
of root leaves. Tt is perfectly hardy and is very persistent.
The specimens analyzed were cut from the experimental plats
on the Station grounds on the 13th of July, 1892.

ANALYSIS.
Air Dry Water Free

Substance.| NSubstance.
Waterih Naed Joha. v g Ll n) 2 e 6.47 —_—
AT Be Ema L e X e . A . 5.37 5.74
HEither Bxtract.. sk . sl 2.78 2.97
Crudeshliloreiis. Listrisall | SaSsi 31.55 35835 (1%
GrndeiProteint.” S48, . . 5. 450 6.78 7.25
N.-free Extract................. 47.05 50.31
Total  Nitrogenir ... o0, . osdns 1.09 1.16
Albuminoid Nitrogen .......... .95 1.01




Prate 39—Creeping Spear-Grass.
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BUNCH SPEAR GRASS.
(Poa arida Vasey in litt.)

Stems slender, erect, densely tufted, rather rigid, usually
eight inches to two feet high, smooth; perennial; root-leaves
rather numerous, pointed, flattish, about half as long as the
stem; stem leaves seldom more than two, short, rigid and
pointed, the blade of the upper one often less than one-half of
aninch long; panicle narrow, rather dense, usmally one to
three inches long; spikelets rather large, three to seven
flowered, usually tinged witle purple; empty glumes acute;
flowering glume obscurely nerved, hairy on the back and on
the margins, with a broad, dry, thin, obtuse apex. Plate 40.
(Our specimens have more root-leaves than are shown in the
illustration.)

This grass seems to be quite generally distributed through-
out the state, though it is apparently most plentiful in the
eastern part. It oceurs in dry meadows and in the Sioux Val-
ley it is often plentiful enough to afford considerable forage.
It has something of the appearance of Kentucky blue grass but
is generally smaller, with smaller panicle, shorter leaves, and
without the strong, creeping root-stocks of that species. It
seems to be worthy of more trial under cultivation. The speci-
mens analyzed were cut on a native meadow, near Brookings,
July 6th, 1892. This is the Poa andina of Nuttall and Ameri-
can authors generally but not that of Trinius which is a Chilian
species.

ANALYSIS.
Air Dry Water Free

Substance., Substance.
PR s A5 Seiie Dl Bt A 0 5 0 5 7.10 _
AR . ST e S L e e 8.80 9.47
Ether Extract.................. 2.17 2.34
Crugde Rilorel v ive. 2ot s i .. /il 34.63 | 37.28
CruderRraoteim-iife e SV, o8 4.88 5.25
NLfrec EXGRACTT,. o & L . 5 e 42.42 45.66
Total Nitrogen................. N8 .8I
Albuminoid Nitrogen........... .78 .84

L

F



Prare 40—Bunch Spear Grass.
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WOOD MEADOW GRASS.
(Poa nemoralis 1..)

Stems slender, erect, tufted, rigid, roughish, twelve to twenty
inches high, from perennial, fibrous roots; leaves rather short,
narrow, flattish or soon becoming rolled, rough; ligule short;
panicle contracted, about three inches long, the branches very
rough; spikelets very small, two to five flowered, usually pur-
plish; empty glumes sharp-pointed; flowering glume hairy on
the margins and keel, and rather obtusely pointed.

This grass is more or less common in rather moist wood-
lands throughout the state. It is quite abundant in the Sioux
Valley, in the Black Hills, and in some localities along the
James Valley. It sometimes yields considerable forage, par-
ticularly in wood-land pastures. The specimens analyzed were
collected at Lake Hendricks the 1st of August, 1892.

ANALYSIS.

|Air Dry Water Free

!\ Substance.| Subetance.
b7 D O Sy R e 5.92
Ja\2) Ty LIEON i ter Pl I SRR Rl 9.63 10.24
Ether Extract.................. 2Nl 2.41
Crude Fibre.................. .. 27.715 29.50
OrndelProtein . . LN i 7.40 7.87
N.-free Extract...... .......... 47.03 49.99
AL RN MO EiTs o - o' Blo oo 2 B 8 1.26

Albuminoid Nitrogen........... .87 .93
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FLOATING MEADOW GRASS.
(Paniculara fluitans (L.) O. K.)

Stem smooth, upright, from a creeping, rooting base, two to
four feet long; roots perennial; leaves six inches to a foot or
more in length, roughish; panicle narrow, about one foot long,
with simple, appressed branches; spikelets not numerous,
seven to thirteen flowered, linear, one-half to one inch long,
greenish; flowering glume oblong, obtuse or somewhat pointed,
entire or sometimes toothed.

This grass occurs quite frequently in the Sioux Valley but
has not, as yet, been found elsewhere in the state. It grows
only in very wet and muddy places or in shallow water. It is
readily eaten by stock but is not plentiful enough to be of
much importance as a forage. It could be profitably grown in
wet, boggy pastures and is a valuable grass in game preserves
being a favorite food of all kinds of water-fowl. The speci-

mens analyzed were cut from sloughs in pastures on the College
farm on the 10th of July, 1891. :

ANALYSIS.
Air Dry Water Free

Substance.| Substance.
VWRNEEIP ey U S B R L | Y 5.05 —_—
IACIRRT e - - o ehess  JURCTERAY Y 8.39 8.84
Btherdixtract: 5. . | ¢ e Lk 1.72 ik &l
@rurderhlibrel 5. .1 L LR 29.36 30.92
Crude Protein.......... .00 .. 8.60 9.06
N.-free Extract................. 46.88 49.37
flotal Nitrogen. . ..., .. d.n L 1.38 1.45
Albuminoid Nitrogen........... 1.28 1.34
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FOWL MEADOW GRASS OR NERVED MANNA GRASS.
(Panicularia nervata (Willd.) O. K.)

Stems erect, smooth, eight inches to three feet high, from
perennial, fibrous roots, often sending out a number of off-
shoots near the base, leafy; leaves roughish, usually flat, three
inches to one foot in length; sheaths closed, rough; panicle
four to eight inches long, loose, the branches slender and capil-
lary and at length spreading and drooping; spikelets three to
seven flowered, small, either green or purplish; flowering
glume strongly seven nerved, more or less pointed- Plate 41.

This is a common grass in low, wet meadows, found generally
throughout the state. In the more favored localities it
often becomes plentiful enough to yield a large amount of
forage. The quality of both hay and pasturage is excellent.
In many parts of the United States this grass is thought to be
of great value for use in moist pastures and meadows. It has
been cultivated in England with good success. It would be a
good grass to use in reclaiming some of our lake beds. The

specimens analyzed were collected in the College pastures the
1st of July, 1891.

ANALYSIS.
Air Dry Water Free

Substance.| Substance.

6.64
8.69 9.31
Pl 1% 2.217
CrugdefRBibrett . . | LR anr 31.25 33.47
(O UTe ) PN s a o d e tlo d e a0 B G 4.32 4.63
N.-free Extract................. 46.98 50. 31
Total Nitrogen................. .69 .74

Albuminoid Nitrogen........... .61 .65




MARX!DEL,

PLATE 41—Fowl Meadow Grass,
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REED MEADOW GRASS.
(Panicularia americana (Torr.) MacM.)

Stems robust, erect, smooth, three to five feet high, from
perennial roots; leaves large (often as much as two feet long
and one-half of an inch wide), smooth beneath and rough on
the upper side and on the margins; panicle very large, about
one foot long, usually purplish, much branched, the branches
more or less spreading; spikelets numerous, three to six
flowered; flowering glume seven nerved, not toothed at the tip.
Plate 42.

Rather a coarse grass oceurring throughout the state in
shallow water or in very wet soil. It often furnishes a consid-

erable amount of forage in low, boggy meadows It is readily -

eaten by stock and is useful in reclaiming sloughs and old lake
beds. It is quite abundant in the Sioux Valley. The speci-
mens analyzed were cut on the College farm June 30th, 1891.

ANALYSIS.
Air Dry Water Free

Substance.| Substance.
WiALerREL L. ol v S RERNT y n Yol _—
AN AN T 0 Bie s o ok 570 Tl 8.74| °  9.47
Fther Extract.................. 1.71 1.85
CrudetRBilone® a0 o | on St a1 31.54 34.18
CrudeiBroteins: .« . ... % onmef o o 7.92 8.58
N.-free Extract.......... ...... 42.38 45.92
Total Nitrogen................. 1.27 1.37
_Albuminoid Nitrogen........... .98 1.07
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SHEEP'S FESCUE.
(Festuca ovina 1..)

Stems slender, densely tufted, erect, six to eighteen inches
high, from tough, perennial, fibrous roots; leaves short, narrow,
usually rolled, sharp-pointed, very thickly clustered at the base
of the stem; whole plant more or less glaucous; panicle short
(one to three inches), narrow, rather one sided; spikelets three
to eight flowered (usually about five flowered), one-fourth to
one-half an inch long; flowering glume roughish, usually with
a short awn. Plate 43.

Some forms of this grass are native to the state as well as to
other parts of the United States but the common cultivated
forms are introduced. It is one of the most valuable pasture
grasses that has been tried on the Station grounds. It is per-
fectly hardy and is particulariy well adapted to dry upland pas-
tures, thriving on rocky and sandy soils. It is most useful as a
sheep forage. The flowers open in June and July and the
seeds soon ripen but the leaves remain green and fresh until
late in autumn. The specimens analyzed were cut on the Col-
lege grounds on the 2nd of June, 1891, and were then in bloom.

ANALYSIS.
Air Dry Water Free

Substance.| Substance.
Waﬁer .......................... 7.41 e
ASKL s, b mt el B i 6.74 7.28
Ether Extract.................. 2.83 3.06
Crude Ribres: L. L Iyt e o SN Samli3 35.78
Crude'Protein. .. .... .. 0w 000k 5.96 6.44
N.-free Extract................. 43.93 47 45
Total Nitrogen................. .95 1.03
Albuminoid Nitrogen........... .84 .91

~§
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TALL FESCUE.
(Lestuca elutior 1..)

Stems stout, erect, smooth, two to four feet high; roots
perennial, fibrous or sometimes creeping; leaves large .(six
inches to a foot or more long) flat, pointed; panicle six to ten
inches long, rather narrow, contracted, except during flowering,
erect, somewhat one sided, with short branches; spikelets five
to ten flowered, crowded, lanceolate, about half an inch long;
flowering glume five nerved, either with or without short
awn. Plate 44.

Tall fescue is an extremely variable grass, a native of the Old
World which has been widely introduced into the United
States. Throughout the Eastern and Southern States it is
regarded as a very valuable grass. Besides the common form
there are two others ordinarily found under cultivation. One
of these is smaller than the type and is known as “Meadow
fescue” (Festuca pratensis); the other is larger than the type
and may be known as “Tall meadow fescue” (Festuca elatior
arundinacea). On the Station grounds both meadow fescue and
tall meadow fescue have proven of more value than tall fescue,

and of the two the first is perhaps to be preferred. These
fescues do best with us on low moist soil though in the East
and South they thrive on all kinds of soil. They are very
largely used in the South for winter grazing and are often
called “Evergreen grass.” They may be used in our state in
meadow and pasture mixtures for the richer, moister soils.
The specimens analyzed belong to tall fescue and were cut
from the experimental plats on the Station grounds on the 30th
of June, 1891, while in bloom.

ANALYSIS.
Air Dry Water Free

Substance.| Substance.
WATRL.. | il et . A 8.22
ASHR. . o8 St JE S TG e b el 7.48 8.15
Rther BXtracts 5t o S n & 1.66 1.81
CrudedEibres St s SR 29.95 32.63
Crude Rrotieink -5 o505 it N Etist 6.82 7.43
N.-free Extract..... oo T AR NS 45.87 49.98
Total Nitrogen................. 1.09 1.19
Albuminoid Nitrogen........... 1.00 1.10
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HARD FESCUE.
(Festuca duriuscula 1.)

Similar to sheep’s fescue but with larger, taller stems (one
to two feet high); larger, more open panicles, flat leaves,
usually hairy sheaths, larger spikelets and more numerous
flowers. The plants are also less densely tufted and generally
have a harsher feeling. Usually regarded as a variety of the
preceding.

This fescue is occasionally cultivated and is probably also in-
digenous to some parts of the state. It forms a better sod than
the sheep’s fescue and is perhaps to be preferred as a general
forage plant. Red fescue (Festuca rudbre L.) is very similar to
this grass and like it forms an evener sod than sheep’'s fescue.
It grows about the same size as hard fescue and may be dis-
tinguished from both that and sheep's fescue by its habit of
spreading by slender creeping root-stocks, and by its generally
more grayish color (often tinged with red). Both of these
grasses have been grown along with sheep’s fescue and are per-
fectly hardy. They will be useful in dry pastures. The speci-
mens of hard fescue analyzed were cut from the experimental
plats on the Station grounds the 1st of June, 1892.

ANALYSIS.
Air Dry Water Free

Substance. Substance.
Water Ny o, o CAN S I S 5.95 —
JASh TER bl e na s R B e 8.36 8.89
Ether Extract.................. 1.85 1.97
CrudedBibres s s S ENE S . L ARt 32.58 34.64
Crude Protein:. e 2 - - ol skl tr 8.12 8.63
INEEERE VX UT A/C ARSI 5 S 43.14 45.87
Total Nitrogen................. 1.30 1.38
VON T ViV e 6108 5180 o 5o gcpn & asdobad 3 .97 1.03
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SOFT CHESS.
{ Bromus mollis 1.)

Stems erect or bent at the lower joints, tufted, smooth or
hairy where not covered by the sheath, one to two feet high,
from biennial, fibrous roots; leaves numerous, both blades and
sheaths more or less densely soft-hairy; panicle rather erect,
contracted in fruit, three or four inches long, the branches
short causing the spikelets to be more or less clustered; spike-
lets five to ten flowered, ovate, flattish, downy, one-half to three-
fourths of an inch long; flowers closely imbricated; lower
empty glume three nerved, the upper five nerved; flowering
glume acute, seven to nine nerved, equalling its spreading awn.

Soft chess is a native of the Old World which is occasionally
introduced, usually in the seeds of small grain or other

_grasses. It may be recognized by the soft, downy char-

acter of the whole plant and by 1its contracted panicle. It
seems perfectly hardy and may prove to be of considerable
value as a forage. In many parts of the East it is regarded as
a troublesome weed and hence should be handled with care.
The sample intended for analysis was lost. The analysis,
probably, would not vary widely from that of an undetermined
species of brome grass which follows:

ANALYSIS.
Air Dry Water Free

Substance. Substance.
WYiAter... 4370, saes SRR, 0. 00 8.86 ——
JASIE . . 18 e e A G 7.62 8.36
Ether Extraet ................. 2.03 2.23
Crude Fibre. .2 amWn s . oL 28.34 31.10
@rude Progteinl 2l SESERESEE. ol 6.82 7.48
N .-free Extract.......... #os D X 46.33| 56.83
Total Nitrogen................. , 1.09| 1.20
Albuminoid Nitrogen........... 1.03 1.13
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ROUGH BROME GRASS.
(Bromus asper L?)

Stems erect, slender, rough or smooth, from one to two or
more feet high, from perennial fibrous roots; leaves linear-
lanceolate, rather long, pointed, rough, often with long spread-
ing hairs; sheaths nerved, more or less hairy; panicle small;
spikelets five to nine flowered, about an inch long; lower empty
glume one nerved, upper three nerved; flowering glume rather
indistinctly five nerved, acute with an awn shorter than itself;
flowers not crowded.

This grass was introduced in other grass seed. It does not
agree in all respects with the published descriptions of the.
European species but seems to come nearer to it than to any-
thing else. It is very hardy and yields a large amount of
forage. The growth of root-leaves is abundant, affording ex-
cellent pasturage. The ‘grass will bear further experimenta-
tion. The specimens analyzed were cut May 20th, 1891, on the
experimental plats on the College farm where it formed an ex-
cellent mixture with tall oat grass.

ANALYSIS.
Air Dry Water Free

Substance.| Substance.
Waliehs. s B o e 1o 5 R 8.33
IASH . s w8 - A6, TR 8.90 Q¥
B theriBXtTact s 23 - 150 S 3.26 3.56
Crudep Bilore sty b Wik s kv = 2 SEES 29.01 31.65
CmildeBrotein) Seis ih s, v Tt s 8.98 9.80
N.-free MExtracts: . 1 ST i 41.52 45.29
IRotal INIGregens s o 2545 TS 1.44 1.57
Albuminoid Nitrogen........... 1.20 19l
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SWAMP CHESS.
(Bromus ciliatus L.)

Stem stout, erect, smooth or somewhat hairy, three to five
feet high, from perennial fibrous roots; leaves large (six to
ten inches long and one-fourth to one-half of an inch wide), flat,
smooth or some what hairy (especially on the sheaths); panicle
large and compound, loose, the branches spreading and droop-
ing; spikelets loosely seven to twelve flowered, one-half to three-
fourths of an inch long; lower empty glume one nerved, the
upper three-nerved; flowering glume seven nerved, silky hairy
near the margins, longer than its awn.

This grass is quite common along river banks and in moist
woods, occurring throughout the state but perhaps more plenti-
ful in the Sioux Valley and Big Stone region. It is quite var-
iable, being nearly smooth in the common form or quite uni-
formly hairy in variety purgans. Though so widely distributed
it is of very little agricultural value. The specimens analyzed
were collected near White on the 17th of August, 1892.

ANALYSIS.
Air Dry Water Free

Substance. Substance.
WALET. .. 7. S8 e At e A 8.73
PARSTA I s . oL L A g | 8.00 8.7
Ether Extract ......c........... 3.00 3.29
Oride TiBTe ;. - oo i ns i 30.75 33.69
Crude IProtein’. = ... St 35 Tho (D) 8.49
INBSTEE € NIXOTACES . e R LT 41.77 45.76
Total Nitrogen................. 1.24 1.36
Albuminoid Nitrogen........... .92 1.01
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SMOOTH BROME GRASS.

(Bromus inermis 1..)

Stems erect, robust, smooth, one and one-half to four feet
high, from slender, perennial, creeping root-stocks and fibrous
roots, leafy; leaves large, six inches to a foot or more long and
one-fourth of an inch or often more in width, long-pointed, rough;
panicle erect or nodding, usually about eight inches long, rays
simple or somewhat branched; spikelets five to ten flowered
(usually about seven flowered), linear, usually an inch or more

long; flowers loosely imbricated; flowering glume abtuse, seven
nerved, awnless or rarely with a very minute awn. Plate 45.

This grass is a native of Europe and Asia. From the fact
that it is said to have been introduced into this country from
Austria and Hungary it is often called Austrian or Hungarian
brome grass. It is easily distinguished from all other common
brome grasses by its smooth, usually beardless glumes or
“chaff.” This is the best grass that has yet been tried at the
Station. When properly sown it catches well, giving a good
sod the first year; in favorable seasons a fair yield of hay may
also be obtained. Up to the present, the best results have
been obtained by sowing plenty of seed on well prepared ground
as early as possible in the spring. From two to two and one-
half bushels should be sown to the acre, depending somewhat
upon the season and upon the condition of the soil. The
forage, though coarse, is of excellent quality and under ordi-
nary circumstances a large amount of early spring and fall feed
may be obtained in addition to a good yield of hay. Thus far
the grass has endured drouth perfectly and has never winter
killed in the least. The specimens analyzed were cut from the
experimental plats on the College farm, July 7th, 1892, and
were then just going out of bloom.

ANALYSIS.
Air Dry |Water Free
Substance.] Substance.
Waterd.o. . 2 i .~ o Syl i 6.21 _——
ASITTEE PNy Wy, St e 7.58 8.08
IRt er IXRUEACT: . o . b " 1.93 2.06
Grude iRl - L. L L a5 o 38.71 | 41.21
Crude Protein............. 4 10.12 10.79

N .-free Extract 35.45 37.80

Total Nitrogen. .. «..oo........ 1.62 1.73
Albuminoid Nitrogen......... : 1.15 1823

iy



PraTE 45—Smooth Brome Grass.
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SCHRADER’S BROME GRASS.
(Bromus unioloides Willd )

Stems erect, smooth, six inchess to three feet high, from an-
nual fibrous roots, very leafy; leaves rather long and narrow,
rough on the margins and more or less hairy on the sheaths;
panicle open, the branches at length drooping; spikelets large
(an inch or more long), broad and flat, six to ten flowered;
flowering glumes large, many nerved, tapering into a very fine
sharp point or short awn.

This is one of the so-called winter grasses of the South where
it is considered to be very valuable. The name Rescue grass
is sometimes applied to it. It produces a very nutritious, much
relished forage. On the Station grounds it has not been a suc-
cess, some years giving a fair yield, others producing scarcely
any forage at all. The specimens analyzed were cut from the
experimental plats on the College farm, July 9th, 1892,

ANALYSIS.
Air Dry Water Free

Substance.| Substance.
AWalterer.2 =" 7. L N e, oot eIt — —
ASRE ods S0 T R A AN 9.03 QN2
J DR ) DPANRTELI8 o o o LEB D oo abb oob 2.09 2.25
Crudeyiiibre) SEseiS el USRS Rl & 32.39 [ 34.88
CrudeiBrotein a1 g RS 9.97 10.74
INL.ofreeSExtRACH. SEAN . AT L 39.39 42.41
Lot AlNibIogenEE . 2. L SN 1.59 il 1%
Albuminoid Nitrogen........... 1.35 1.45
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SLENDER WHEAT GRASS.
(Agropyrum tenerum Vasey.)

Stems rather slender, erect or bent at the lower joints, tufted,
smooth, one and one-half to four feet high, from perennial,
fibrous roots, leafy; leaves flat, sharp-pointed, rough, three
inches to one foot long; spike very slender, three to ten inches
long, nodding; spikelets three to five flowered, a half inch or
more long, closely appressed to the stem; empty glumes equal,
conspicuously five to seven nerved, about as long as the entire
spikelet, sharp-pointed; flowering glume rough, obscurely five
nerved, with sharp point or awn.

Slender wheat grass is found more or less abundantly over
the entire state. It prefers the moister lands of the bottoms
along streams but also occurs on dry soils. It is one of the
most promising native grasses grown on the Station grounds,
improving rapidly under cultivation. On good, well tilled soil
the yield is very heavy. The hay is of excellent quality.
There is no danger of this grass ever becoming troublesome as
a weed. It is not so valuable for pasturage as western wheat
grass. It comes readily from the seed and may be sown either
alone or in mixtures with other grasses. The seeds ripen in
July. The specimens analyzed were cut on the College farm
on the 1st of July, 1891, and were in bloom.

ANALYSIS.
Air Dry Water Free

Substance.| Substance.
EWEEHET |- ... A e T s e 7.78
ARSIy, gt AT AL T DR 5.29 5.74
I ETNR XGRAGHE -5 - 5. 1. SRR RS 2.55 2.77
Cnide Bibrese™. .- . ANES 29.92 32.44
Crude Protein........ 8.21 8.90
N.-free Extract................. 46.25 50.15
INOFAISNILEOZEDL. - » .0 k- B R 1.31 1.42
Albuminoid Nitrogen........... 1.15 1.24
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QUACK GRASS, COUCH GRASS.
(Agropyrum repens (L.) Beauv.)

Stems usually robust, erect, green, two to three or even four
feet high, from stout, strong growing, creeping root-stocks;
leaves numerous, green, rather thin, flat, long and pointed;
spike narrow, three to six inches long; spikelets about half
an inch long, four to eight flowered, green, smooth, rather
closely appressed to the stem; empty glumes five to seven
nerved, tapering into a sharp-point or sometimes short-awned;
flowering glume usually with an awn of variable length pro-
ceeding from its apex. Plate 46.

This is a perennial, weedy grass which possibly occurs
throughout the state though it has, as yet, been found in the
eastern part only. It is one of the worst pests that can be had
in an orchard or in a tree claim. Its greener color, strongly
nerved glumes, appressed spikelets, and stronger, creeping
root-stocks will serve to distinguish it from the other closely
related species. When eut in proper season it affords a very
nutritious hay. It is readily eaten by all kinds of stock unless
allowed to stand until it has become too dry and woody. The
specimens analyzed were cut on the College farm on the 29th
of June, 1891 and were then just coming into bloom.

ANALYSIS.
Air Dry Water Free

Subatance.| Substance.
Wateh | 15 0l e S 5 IR T 7.00 _
ABHE S, L B R TIER A 4 | 6.93 7.45
Ether Extract .................. 1.93 2.07
Gritde FibTeE Rr. ok o e rrd s o 33.02 35.51
CrudePLofein: = o - . 5o 2o dolde - 9.22 9.91
N.-free Extract................ 41.90 45.05
Mot NG L OGO et T i . 1.48 1.59
Albuminoid Nitrogen........... 1.21 1.30
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WESTERN WHEAT GRASS.

(Agropyrum glaucum occidentale Scribn.)

Stem slender or robust, erect, smooth, one to three feet high,
from slender creeping root-stocks; whole plant glaucous, green;
leaves rather thick, rolled, four to eight inches long, not so
numerous as in the preceding species; spike seldom more than
four inches long, often with more than one spikelet at each
joint, densely flowered; spikelets five to ten flowered, half an
inch or more long; flowering glumes rather obscurely five
nerved, narrowed into a sharp, short-awncd point. Plate 47.

This is one of the commonest grasses in the state. It is par-
ticularly plentiful on the “range” and is the most important
native forage plant throughout the greater portion of the state
west of the Sioux Valley. It is very valuable both for pastur-
age and for hay. In many parts of the west it goes by the
name of Colorado blue stem on account of its bluish or glau-
cous appearance. This character, together with its more rigid
stem and leaves, shorter, more densely flowered spike and more
slender root-stocks will serve to distinguish it from quack grass.
If this grass is cut too closely for several years in succession
the yield becomes lighter each year, particularly if very dry
weather prevails. This trouble can be obviated in a large
degree by allowing the meadow an occasional year of rest and

by occasionally going over it with a short-toothed harrow. The
dragging breaks up the creeping root-stocks and then each
piece produces a new plant. The specimens analyzed were cut
on the College farm on the 12th of August, 1892, and were just
past blooming.

ANALYSIS.
Air Dry Water Free

Subsetance.| Substance.
Wiater -l .15, TN R TRt 8.22 —
Ashl L Ty et S ey TR 7.82 8.52
Ether Extract.................. 2.67 2.91
CrudeFibrer see® ANl eR e s 32.03 34.90
Crude Proteins: i ou s L8 S s & 8.99 9.80
N.-free Extract................. 40.27 43.88
Total Nitrogen................. 1.44 1.57
Albuminoid Nitrogen........... 1.18 1.29




PrAaTE 47— Western Wheat Grass.



BEARDED WHEAT GRASS.
Aprogyrum caninum (L.);R. &3S.)

Stems rather robust, upright or bent at the lower joints,
smooth, from one and one-half to three feet high, from peren-
nial, fibrous roots, leaves narrow, pointed, flat or somewhat
rolled, rough and somewhat hairy above, smooth beneath;
sheaths smooth; spike closely flowered, about five or six inches
long, more or less nodding; spikelets three to five flowered;
empty glumes five to seven nerved, sharp-pointed or with awns
of variable length; flowering glume five nerved near the tip,
awned.

This grass is quite common in the eastern part of the state.
It does not agree in all respects with the species as found in
the eastern United States, but approaches the next in many
respects as also the western agropyrum divergens Nees. It
often occurs in the meadows and hence is not infrequently
found in hay but is probably the least valuable of all the wheat
grasses found in the state. The specimens analyzed were col-
lected on the College farm, July 18th, 1892.

ANALYSIS.
Air Dry Water Free

Substance.| Substance.
AT S SRS 5 oo o o 6.09 —_—
N ) B e R B A ok o b .6 0 8.00 8.52
Ether FXUract.): .. o5t S Er s 1.80 1.92
Crude/Fibre:fs-= .t ot s 41.23 43.90
Crude Protein................... 4.67 4.97
N =free EXUraChs. . .« Lu iy s 38.21 40.69
Total Nitrogen................. .75 .80
Albuminoid Nitrogen ......... 2 i
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BEARDED WHEAT GRASS.
(Agropyrum unilaterale Vasey and Scribner.)

Stems erect, sometimes bent at the lower joints, two to four
feet high, from perennial fibrous root, leafy; leaves rather long,
pointed, rough; spike somewhat one-sided, about six inches
long, nodding; spikelets three to four flowered; empty glumes
linear, very rough on the back, strongly four to six nerved,
equalling or longer than their awns; flowering glume about six
nerved above, two-toothed at the apex; awn from one to two
inches long, rough and straight.

This is the commonest of the bearded wheat grasses and
occurs throughout the state, usually on rather low, moist
ground. It produces a good quality of Lay and in some locali-
ties enters quite largely into the native forage. It may prove
to be of value under cultivation. The specimens analyzed were
cut near Brookings the last of July, 1892.

ANALYSIS.
Air Dry Water Free

Substance. Substance.
Water.................. - 5.30 —
ASh. 2. . cenl 2 7.34 7.5
Ether Extract e 1.71 1.81
Crude Fibre............ o 39.43 41.64
Crude Protein................... 5.75 6.07
N.-free Extract ................ 40.47 42.74
Total Nitrogen................. .92 .97

Albuminoid Nitrogen........... .14 .18
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PERENNIAL RYE GRASS.
(Lolium perenne 1..)

Stems rather robust, erect or more or less bent at the lower
joints, tufted, smooth, one and one-half to three or four feet
high, from perennial, fibrous roots, very leafy; leaves narrow,
flat, two to six inches long; sheaths smooth, nerved; spike
erect, rigid, three to eight inches long; spikelets flat, about half
an inch long, placed edgewise upon the zigzag axis of the spike,
usually from ome-fourth to one-half an inch apart, eight to
fifteen flowered; flowering glume rather thick, obscurely nerved,
sharp-pointed. Plate 48.

This grass is a native of the Old World which is extensively
cultivated in many parts of the United States. In England it
is regarded as one of the best hay grasses that can be grown.
The variety known as Italian rye grass (Lolium perenne italicum)
is the most valuable. It may be recognized by its greater
growth of stem and leaves and by its bearded glumes. On the
Station grounds Italian rye grass has done much better than
perennial rye grass. It withstands the drouth of summer and
gives a good yield of excellent hay, but it winter kills badly
and hence can hardly be regarded as a success. Where irriga-
tion can be had this grass would be well worth an extended
trial. The specimens analyzed belong to this variety and were
cut from the experimental plats on the College farm, August
Sth, 1892.

ANALYSIS.
Air Dry Water Free

Substance.| Substance.
WaER. o o, LA ARt wr S T A Wi 8.56 —_—
ASh' K ke RN R E 10.91 11.93
Fthier EXtraCu g 5. o A 3.06 3.34
CrudeMRihre L XN 5 1 Lo 26.80 29.31
Cride, RroteinVEssass. Foimt sl 13.36 14.61
DN T OB e Yo iy B B oyt 5 o0 Bt & ¥ 37.32 40.81
Total Nitrogen... ............. 2.14 2.34
AUDUIRINOT AN AT EE R 1.59 1.74




PLATE 48—Perennial Rye Grass.




SQUIRREL-TAIL GRASS.
(Hordeum jubatum L.)

Stems erect, smooth, tufted, {eight ftof eighteen inches high,
from annual, fibrous roots, leaves flat with more or less rough-
ened blades] and smooth [sheaths; spikes erect or nodding,
shining, pale green, straw-colored or sometimes purplish, two
to four inches long, awns or “beards” one to two or more inches
long, spreading, giving the spike a bushy appearance—hence
the common name—squirrel-tail grass.

This grass is found more or less plentifully throughout the
state. It grows on all kinds of soil. Although eaten by stock
while it is young squirrel-tail is regarded as a most obnoxious
weed. The rough beards get into mouths, throats and eyes of
animals, and into the wool of sheep often causing very bad
sores. When ripe the spikes or heads break up into small sec-
tions or joints each piece bearing one or more of the spikelets
with their cluster of awns or beards. These attach themselves
to the clothing, work in deeper and deeper causing the wearer
considerable discomfort. Moreover, this grass is often badly
affected by the same rusts that trouble the small grains and
hence may become a source of infection unless carefully burned
in autumn. It is usually found in waste places and along road-
gides. As it is only an annual it can be readily destroyed by
thorough cultivation. The specimens analyzed were collected
at Brookings the 1st of July, 1891.

ANALYSIS.
Air Dry Water Free

Substance.| Substance,
VBT i o e o b Toi B oe e vl 9.73
L, TR O . s B R J 8.22 9.11
Ether Extract : 2.59 2.87
Crude Fibre .......... i 28.66 31.75
Crude Protein Iyt 9.84 10.90
N.-free Extract ........ ....... 40.96 45.38
Total Nitrogren..... ...... P 1.58 1.74

Albuminoid Nitrogen ......... 1.23 1.36
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WILD RYE OR LYME GRASS.
(Elymus virginicus L.)

Stems robust, tufted, erect, or sometimes ascending, smooth,
one and one-half to three feet high, from perennial, fibrous
roots; leaves six inches to a foot or more long, broad, flat,
rough; the upper sheath often enclosing the base of the spike;
spike erect, rigid, dense, two to five inches long and usually
about one-half an inch thick; spikelets in twos or threes, two to
three flowered, smooth; empty glumes thick and coarse,
strongly nerved, bristle-pointed; flowering glume with a stiff
straight awn usually one-half to three-fourths of an inch long.

This grass is about as common as the preceding species,
having about the same distribution and similar to it in value
though perhaps more useful as a pasture grass. In many parts
of the United States, particularly in the South, this grass is a
very important forage plant. The specimens analyzed were
collected at Brookings the 1st of July, 1891. What has been
said regarding early cutting of the last species is equally appli-
cable to this grass.

ANALYSIS.
Air Dry Water Free

Substance.| Substance.
WIRLET. . 471, S B8 Lo SR 8.29
ASTIE . AR b, | e (R [0 A 7.60 8.31
Lther Extract. . . L. .as . o, 3.04 3.31
GRUAde-RibnRe. fon B Al o4 27.20 29.66
CEdesRrotein’ .. & .. ... Lo 6.63 7.23
N.-free Extract................ 47.24 51.51
Total Nitrogen................. 1.06 1.16
Albuminoid Nitrogen........... .92 .99
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WILD RYE.
(Elymus canadensis 1..)

Stem robust, erect, tufted, smooth, two to four or five feet
high, from perennial, creeping roots; leaves large, broad and
flat, sometimes smoothish but usually roughened; sheaths
smooth; spike large, four to nine inches long, nodding; spike-
lets mostly in twos, three to five flowered; empty glumes very
narrow, tapering into a rough awn; flowering glumes five
nerved, rough, hairy, with long, spreading, rough awn. Plate 49.

‘Wild rye is more or less plentiful in all parts of the state,
growing mostly in the moister soil of tbe valleys. In many
localities it constitutes a considerable part of the native forage.
It is frequently cut for hay, furnishing a good yield of fair
quality. Cutting should be done early to get the best quality
of hay and also to avoid ergot which often occurs on this and
related grasses. In wood-land and bottom pasturages wild rye
is often one of the most important grasses, particularly for
early grazing. A larger, glaucous form (var. glawucifolius) is
found in many parts of the state. The specimens analyzed
were collected at Brookings on the 2nd of July and were then
in proper condition for hay.

ANALYSIS.
Air Dry Water Free

Suhstance. Substance.
wabter G RS e R 7.54 —_
LATSTIE B2 £ i, e S T NS RN 8.61 9.31
191 50E1E 1 DNQIA Bl b A a0 Sob 6ok 36 0 5.0 - 1.64 1.77
(CIGL 0 N (5t i b 3 S olS GG o, 0b 55 31.16 36.95
(CIgNeI@ 1A ET0l8b 6 ol o BIo B85 6 8 A o L5 5 ‘ 5.28 5.71
INE-Tree SBhXGEa Ot s T8 B0 o0 S IR ‘ 42.77 46.26
oLl SNIUIGOENE Skl Lhas v g ‘ .85 .91
Albuminoid Nitrogen........... .59 .64




PraTe 49—Wild Rye.
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DENNETT GRASS.
(Elymus striatus Willd.)

Stems slender, tufted, upright, two to three feet high, from
creeping, perennial roots; leaves rather thin, long, flat and
roughish; spike rather slender but dense, more or less nodding,
two to four inches long; spikelets usually in twos, one to two
(rarely three) flowered; empty glumes very narrow, one to three
nerved, with a long, bristle-like awn; flowering glume with a
long capillary awn; whole plant more or less hairy.

This grass occurs throughout the eastern part of the state in
rather dry or rocky woods. It is of little value for forage as it
is too rare. It is very nutritious and is readily eaten by stock.
It is difficult to save any seed as the spikelets drop off so easily.
A form (var. villosus) with very hairy flowers and sheaths is
occasionally found. The specimens analyzed were collected at
Flandreau on the 12th of August, 1892.

ANALYSIS.
Air Dry Water Free

Substance. Substance.
W atenr 3R - Mo 1 L el A 8.25 i n—
AShis ags e Coply .\ w5 TR 7.91 8.62
Ether Extract ................. 2.55 2.78
Crude Fibre..................... 27.83 30.33
Crude Protein................... 8.37 9.12
N.-free Extract................. 45.09 49.14
Total Nitrogen.... .. .......... 1.34 1.46
Albuminoid Nitrogen........... 1.15 1.25
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FLAT STEMMED TUFTED SPIKE-RUSH.
(Eleocharis acuminata (Muhl.) Nees.)

Stems flat, striate, tufted, erect, from perennial roots
and root-stocks, one to two feet high, leafless; spikelets
ovute, oblong to lanceolate, pointe:l, about half an inch long or
less; scales acute, dark purple with broad pellucid white mar-
gins; aclhenc obvate, pen-shaped, obtusely triangular, yellowish,
wrinkled, crowned with a small, conical, pointed, tubercle
equalling or longer than the usual one to four very slender,
fragile bristles.

Apparently rarer than either of the two succeeding species;
known thus far only from the Sioux Valley and the Black Hills
regiors. 1t probably occurs elsewhere in the state. It may
be distinguished from the other species given by its flat stems
and tufted habit of growth. Probably of little importance as a
forage plant. The specimens analyzed were collected at Brook-
ings, July, 1892.

ANALYSIS.

|
|Air Dry ’Water Free
Substance Substance.

SVRUUET . & A mr. Tl AR pl e n e h by Ak 6.27

AT b o s e 9.89 10.55
ithert Bxtract. e e y.is [ 2.24 2.39
Crudesiibre s - - i L ST Vil 30.60 32.65
@ruide SRropeiinsl. i SN [ 6.47 6.90
INF=firee Hxtraict.. .. M. & WLRi L II 44.53 47 51
iUl MNitrogens 1. 4 - LeEtis i | ' 1.04 il
Albuminoid Nitrogen......... | .85 .90




TUFTED SPIKE-RUSH.
(Eleocharis obtusa R. Br.)

Stems tufted, erect, eight inches to a foot and a halt high,
from annual, fibrous roots, nearly round, leafless; spikelets
ovoid to ovate oblong, usually from one-fourth to one-half an
inch long, obtuse, dull brown; scales very obtuse, densely
crowded in many ranks, with a greenish keel and pale margins;
achene much narrowed below, pale-brown, shining, with an
acute flattened tubercle; bristles six to eight, longer than the
achene.

Found quite commonly throughout the eastern half of the
state in wet, muddy places and shallow water. Distinguished
from the other spike-rushes by its large obtuse spikelets and its
habit of growing in large tufts. Of little value for a forage
plant except in places too wet for most other sedges or grasses.
The specimens analyzed were collected near Bangor, Walworth
county, September 1st, 1892.

ANALYSIS.
Air Dry Water Free

Substance.] Substance.
Water....... . L FL o 6.38 —
A ST g AR by USSR | S 12.45 13.30
Ether Extract.................. 2.56 2
OrideHihre. PSSt Puime. | s DS 29.41
CrudeVProbein MRpepinss ) 9.45 16.09
INES eI A FRR R P L 41.63 44 .47
Lotial INWGROZENE: . thageh L. 1.51 1.62
ANbumineiAEEIL. STy PRE ) 1.26 1.34
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COMMON SPIKE-RUSH.
(£leocharis palustris R. Br.)

Stems upright, terete, striate, usually slender, one to four
feet high, more or less tufted, from perennial roots and running
root-stocks; leaves none but represented by more or less well
developed sheaths at the base of the stem; spikelet oblong,
lanceolate, pointed; scales ovate, oblong, obtuse or the upper
ones pointed, loosely imbricated, reddish brown with a greenish
keel and broad, translucent, whitish margin; achene or “seed”
flattish, somewhat shining, smooth, crowned with a short ovate
or ovate-triangular tubercle, shorter than the bristles which are
usually four in number.

The commonest of the smaller rushes, found in some of its
many forms, throughout the entire state. In the drier regions
it seldom becomes more than a foot or two high, but in the
moist, boggy localities it frequently reaches four feet. Though
a common plant it does not furnish much forage as the stems
are leafless. In wet meadows it sometimes yields a considera-
ble amount of early feed. The specimens analyzed were col-
lected at Brookings the last of July, 1892.

ANALYSIS.
Air Dry Water Free

Substance.| Substance.
N O S RO Y T 6.95 —_—
PAVCUNSR A il | S L T 138 18.62
ih e xtracty . 4L . . o e A s 1.99 | 2.14
SniiderBibre’:. .. L. Lt .. SEESCE 25.07 26.94
Crude Protein....!.......... okne 8.84 | 9.50
N.-free Extract................. 39.82 42.79
Total Nitrogen................. 1.41 —TSZ

Albuminoid Nitrogen..... Qg s 1.17 1.25
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MEADOW RUSH.
(Seripus atrovirens Muhl.)

Stem rather stout, one and one-half to three feet high, erect,
from perennial roots and root-stocks, triangular, smooth, very
leafy; leaves broadly linear, bright green, smooth, softish but
becoming more rigid with age; spikelets dull greenish-brown,
darkening with age, thickly crowded into close, head-like clus-
ters which are usually arranged in crowded, compound panicles;
scales sharp-pointed; achene obovate-oblong, triangular, dis-
tinctly pointed, equalling the slender, straightish bristles
which are downwardly barbed above and naked below.

Not rare in wet, boggy meadows throughout the state. It is
readily eaten by stock but is not common enough to form any
considerable portion of the forage except in a few of the mois-
ter localities in the state. The specimens analyzed were col-
lected at Brookings the middle of August, 1892.

ANALYSIS.
Air Dry Water Free
Substance.! Substance.
Watien.«. AL aW My o5 o, F sy | 6.54 —
PV L I, ST Y e | 6.78 | 7.25
BEther BXEraCtglo 21" - - ok b eLEEr '| 1.45 1.55
(OIS IR IIDREL 5ok 88 400000800 #doa d g 31.96 34.20
CrudedRLoteim ey otz r Lk CErPE 3.54 3.79
N2 LR EXURACHE - o - aivi- -8 AL F B 49.73 B2l

[RotalENITEOCENE S Sos SRR - |' - .61
Albuminoid Nitrogen...........| .53 .56
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RIVER CLUBRUSH.
(Scirpus fluviatilis Gray.)

Stems stout, erect, three to five feet high, from perennial
roots, with well developed root-stocks, sharply three angled;
leaves large, broad, flat, gradually  tapering to a sharp point,
smooth except on the midrib¥and margins which are more or
less roughened, upper leaves much exceeding the clusters of
spikelets; spikelets in either sessile jor stalked clusters of one
to five each, ovate or oblong-cylindrical, more or less pointed,
rusty brown; scales with edges more or less torn and with
somewhat recurving awns; achene or “seed” obovate, pointed,
sharply triangular, duli, almost as long as the usually six rigid
bristles.

This rush, often called “slough grass” and “three cornered
grass,” is found generally over the state Lut is perhaps most
plentiful in the eastern part along fresh water streams, lakes
and ponds and in sloughs. Its very large, flat leaves, stout
triangular stems, rusty brown spikelets and dull, sharply
triangular achenes will serve to distinguish it. It is one of the
most important of our rushes, furnishing a large amount of
early forage which though coarse is readily eaten by all kinds
of stock. It is often an important element in lowland hay, par-
ticularly that cut from dried up lake beds the first two or three
years. The specimens analyzed were cut in wet meadows on
the College farm the 1st of July, 1891, and were then just
coming into bloom.

ANALYSIS.
Air Dry Watcr Free

Substance. Substance.
AWIRAIGET RS ey, T A R R o1
PAGTIRA g 2 e A DT, 55 9.51 10.24
sEheriixtract. . we cREEEL R A 1.48 1.59
Erudcylibre % . 1001 e  fmrn) 27.00 29.07
GIuAdeRRIOHEN . o 2 e PR RS k. (008 10.91
INFEiRee IR Xt raet:. LI, b LLReE L 44.76 48.18
SlobalENEragens. . | Rt e L o 1562 15705
Albuminoid Nitrogen........... 1.44_ 1.55
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SEA CLUB-RUSH.
*( Seripus maritimus L.)

Stem rather stout,’erect, one to three feet high, from peren-
nial roots and root-stocks, sharply three-angled; leaves flat,
linear, about as long as the stem, smooth; spikelets one to seven
in sessile or more rarely stalked clusters, ovate or oblong-
cylindrical, rusty brown; scales with torn edges and soon
strongly recurved awns; achene compressed, flat on one side
and convex or obtusely angled on the other, minutely pointed,
shining, shorter than the one to six bristles. Plate 56.

Not uncommon in most saline soils throughout the state. It
may be recognized by its triangular stems, large leaves, rusty
brown spikelets and compressed, shining achenes or “seeds.” It
furnishes a considerable amount of forage chiefly in the form
of a coarse hay which is of value mostly because it can be ob-
tained early in the season before the best grasses are fit to cut.
It with several other coarse rushes, sedges and grasses are
often known indiscriminately as “slough grass.”

ANALYSIS.
Air Dry Water Free

Substance.| Substance.
Wiatersoym s 1. p. " SHd om0 o 8.20
VAN 1 S, L S . 0 S 9.22 10.04
Ether Extract 2572 2.96
CrudepRilonesit LAt O Rt 24.10 26.25
CrudeNRRoue it S5 S S 9.04 9.85
N.-free Extract................. 46.72 50.89
Total Nitrogen................. 1.47 1.61
Albuminoid Nitrogen........... 1.14 1.24
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HALL’S RUSH.
(Seirpus hallii Gray.)

Stems slender, erect, tufted, six inches to one foot high, from
aunual, fibrous roots; leafless or the upper sheath rarely bear-
ing a small leaf; spikelets one to seven (usually five) in a clus-
ter, ovate-oblong to cylindrical, greenish; involucral leaf
much exceeding the cluster of spikelets; scales ovate, con-
spicuously keeled, with a tooth-like point; stamens two or
three; style two-cleft; bristles wanting; achene obovate-
orbicular, mucronate, obtusely angled, with very sharp, tran-
verse wrinkles, brownish.

This rush has been found in but one locality in the state. It
grows along the wet boggy shores and in the shallow water of
lakes and streams. Though eaten readily by stock it is of but
little importance as a forage plant because of its rare occur-
rence. The specimens analyzed were collected near Bangor,
Walworth county, September, 1892.

ANALYSIS.

lAir Dry Water Free

| Substance.| Substance.
WVate .. . Hou i I T e B e 6.36
PARHY P %, AT o S e e B 9.87 10.54
ih ET I XU RACT : o Fee T L - b ot s 3.27 3.49
CRUASINDTLE! - . b Pl ove v 2 6 B 20.84 22.26
EridelRrotein.s S ERernre T e 5 i 9.81 10.48
INE-firee BIXtTacls ¢ eimy ¢ 'ur AR 49.85 53.24
IRl N TROZENE Ly 1ok b b L L 1.57 1.68
Albuminoid Nitrogen........... 1.24 1.33
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SHARP POINTEDJRUSH. 4
(Scirpus pungensIVahl.)

Stems rather stout, upright, one to three feet high, from long,
stout, running root-stocks, smooth, rigid, sharply three angled;
leaves one to three at the base of the stem, four to ten inches
long, keeled and channelled; spikelets rusty brown, one to six
in sessile clusters, ovoid, over-topped by the long involucral
leaf which is a prolongation of the stem; scales ovate, more or
less ciliate, with a small awn between the lobes of the two-cleft
apex; achene or ‘“seed” obovate, smooth, compressed, longer
than the two to six bristles.

Common throughout the entire state along the borders of
streams, lakes or ponds. The leaves are so few and the stems
so tough and wiry that it is of no value for forage. Stock sel-
dom eat it unless forced to do so. In some parts of the United
States this rush is much used in making the seats of ‘“rush-
bottom chairs,” and often goes by the name of ‘‘chair-makers
rush.” The tough wiry stems render it well adapted to this
use. The specimens analyzed were collected near Brookings,
July, 1892. :

ANALYSIS.
Air Dry II“'ater Free

Substance.| Substance.
Wiater s LERN 2 TS s 7.75
TAwsha gF BACUTHI T K0 b S PR 12.38 13.42
BheT S XtUraGI I £ .t e 1.56 1.69
Crude=Fibng 5 . -1 - - PRt 28.42 30.81
Crude Brotein il o - th. L aete s 8.78 9.52
N SEeedEXURACH e i e = . . = g opand 41.11 44.56
"Rtei] - N LTOZEN S5 f e e e o e e e 8 1.41 1452

Albuminoid Nitrogen........... .96 1.04
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CHESTNUT-COLORED SEDGE.
(Cyperus erythrorhizos Muhl.)

Stems upright, from annual, fibrous roots which are usually
reddish in color, obtusely triangular, from six inches to two
and one-half feet high, leafy at the base aund with four or five
leaves clustered about the inflorescence at the top; leayes
smooth except the margins which are roughened with very
minute spiny teeth, rather large, flat and long pointed; spike-
lets many, spreading horizontally and arranged in crowded,
spike-like clusters at the ends of stalks of varying lengths—the
clusters forming an umbel—usually bright chestnut-colored;
scales rather closely imbricated in two opposite rows causing
the spikelets to be flattish, lanceolate, minutely pointed.

Thig sedge occurs throughout the Sioux Valley region and
possibay elsewhere though as yet not reported. It prefers the
low, rich, moist banks of streams and lakes. Not plentiful
enough to be of much importance. The specimens analyzed
were collected in Brookings county the 1st of August, 1892.

ANALYSIS.
Air Dry Water Free

Substance.| Substance.
AWVialEenmry: oo [y o o L P 5.95 —_—
AShA LS e L e W SR d 10.05 10.69
Ether Extract........ 4 1.89 2.01
Crude Fibre........... o 28.48 30.28
Crude Protein......... e . 9.61 10.22
N.-free Extract 44.02 46.80
Total Nitrogen ................. T 1.63
Albuminoid Nitrogen........... . 1go 1.17
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GIANT SEDGE.
(Carex aristata R. Br.)

Stein stout, erect, two to three and one-half feet high, sharply
triangular, rough, from perennial roots and stout running root-
stocks, leafy; leaves very long, about one-fourth of an inch
broad, roughish, at least on the margins; staminate spikes two
to four, usually an inch or more long; pistillate spikes two to
six, cylindrical, one and one-half to three inches long, more or
less stalked and drooping, the upper one often staminate at the
top, usually compactly flowered, but sometimes fewer flowered
at the base; fruit (perigynium) many ribbed, elliptic-lanceolate,
narrowed above into a long beak bearing two long, spreading
teeth; scales with a very rough awn-like point, shorter than the
perigynium. .

Very common, particularly in the Sioux Valley region. It is
the most important of all the sedges as it makes a very large
part of the growth in the moist, boggy places in the regions
where it occurs. It thus furnishes a large part of the early
pasturage and hay. In the spring it grows well in the shallow
water of the more moist draws and is in good condition to eut
when the water dries up in July and August. The specimens
analyzed were cut on the College farm on the 10th of July, 1891.

ANALYSIS.
Air Dry Water Free

Subetance.| Substance,
WALET 2. A e erote S re Do B . Tl 7.79
IS S JE B A G TIRAGA & & hbo 5 b0k 8.83 9.58
HherERGEaCt. S 0K & o o ol 2.02 2.19
CrudefBilloreis. £ 5. el e 0t 26.85 29.12
CrudeiBRovein:. i v« .o o ity L 10.57 11.46
N.-free Extract ........ coo.o.n 43.94 47.65
Total Nitr(;gren ............... 1.69 1.83
Albuminoid Nitrogen ......... 1.54| . 1.67
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LATEFRUITED SEDGE.
(Carex retrorsa Schw.)

Stems stout, erect, tufted, one and one-half to three feet high,
from a mass of coarse, fibrous roots, obtusely angled, smooth or
slightly roughened above, leafy; leaves broad and soft, roughish
—particularly on the margins, much longer than the stems;
staminate spikes two, one large, an inch or more long, the other
small, about half an inch long, and placed just below the first,
their scales pointed, brownish with darker midrib and whitish
margins; pistillate spikes three to five, clustered together near
the top of the stem and below the staminate spikes, sessile, or
the lowest with a short stalk, one to two inches long, very com-
pactly flowered, erect or spreading; fruit (perigynium) yel-
lowish or brownish, very thin and papery, inflated, distinctly
nerved, becoming strongly reflexed at maturity, tapering into a
long, slender, two-toothed Dbeak; scales very short and small,
seldom equalling the body of the perigynium in length.

This sedge is not uncommon in wet, boggy places along
streams and lakes in the Sioux Valley. It has not yet been re-
ported elsewhere in the state. It is very tender and juicy and
is readily eaten by stock. It seldom appears in hay as it only
grows in places usually too wet to be mowed. It is often an
important factor in the forage furnished by many of our low-
land pastures. The specimens analyzed were collected along
the Sioux River near Brookings.

ANALYSIS.
Air Dry EWater Free

Substance., Substance.
VATET AN L3 . ol A S R g S8 6.11 —_——
AShe o Lort. | oy 4. ST 20.61 21.95
RBiher Extracte Lo ... T2 o) 2.84 3.02
Crude Fibre..................... 19.81 21.10
CrudesRrotein . SaNSas i 8 e 14.74 15.70
NI e e R X BRACTRN S M e S 35.89 38.23
IR rAlNIGrogensg IS, o 8. (5 2.36 2.51
Albuminoid Nitrogen........... 1.51 1.60
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SILVERY TOPPED SEDGE.
(Carex siccate Dewey.)

Stems erect, clustered, sharply three-angled, one to two feet
high (usually taller than the leaves); spreading extensively by
means ol creeping root-stocks; perennial; leaves erect, narrow,
taper-pointed, smooth, or roughish on the margins; spikes sil-
very brown, longer than the scale-like bracts, three to ten,
loosely arranged in an oblong head which is seldom over an
inch in length; the middle spikes (or sometimes the entire
head ) staminate.

This sedge is quite common in the eastern part of the state
where it grows on rather dry bottoms and in swales. It may
be known by its silvery brown heads and by its habit of forming
extensive mats. In some instances it yields a considerable
amount of forage. The specimens analyzed were collected in
Brookings county, the last of June, 1892.

ANALYSIS.
Air Dry Water Free
Substance.| Substance.
IWAter RErk E R e B . 5L 8.03 —_—
ASl LE NEC- Sl TN s 41 s AN 9.47 10.30
Hther TXERACTS- - o & 4. . o e O | 2.40
CrudeiilyRe TRt an s, 24.64 26.79
LA RLOtEIM: % o e = e 3 : i 13.66 14.85
N.-free Extract................. 41.99 45.66

Total Nitrogen ¥ 2.19 2.38
Albuminoid Nitrogen ......... 1453 1.66
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STRAW-COLORED SEDGE.
(Carex straminea Willd.)

Stems erect, rather slender, clustered, one to three feet high,
three angled, smoothish or rough above on the angles, some-
times nodding in fruit, from perennial, fibrous roots; leaves
narrow, long-pointed, stiff, usually shorter than the stems but
equalling them in some of the forms; spikes three to eight,
usually distinct, globular or ovoid, tawny or straw-colored,
clustered at the end of the stem; “seed” (périgynium) from
narrowly to broadly ovate, wing-margined, nerved on both
faces; about as long as the acute scales. Plate 57 is from a
photograph of var. brevior Dewey-

This is one of the commonest sedges and is found in some of
its many forms in all parts of the state. It thrives on a variety
of soils, being found in dry places, swales or bogs. It furnishes
a considerable amount of forage in many localities. The speci-
mens analyzed were collected at Brookings on the 7th of July,
1892, and belong to the variety aperta of Boott.

ANALYSIS.
Air Dry Water Free

Substance.| Substance.
WVATEL.. . . . L rwe SF b s L IRE T 7.9
PACKER A5 . 0] oy, 1 A SRR, 8.04 SN2
IBthensxtract'. L amn. 2 TS 1 2.14 2882
@CrudediRibre pi. 8 L SRS 31.50 34.16
CEdesEpotein: sl b K A RSRSEAN | ; 7.60 8.24
INL-freeWBExtRact . X ... 42.93 46.56
SRotAIINNGEQEEN b SR = INa ¥ 4 s 1-..22 s
Albuminoid Nitrogen........... 1.00 1.09
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NARROW-FRUITED SEDCGE.

(Carex sychnocephala Carey.)

Stems erect, slender, in large tufts, six to sixteen inches high,
smooth, leafy, from a mass of tough, fibrous, perennial roots;
leaves narrow, long-pointed, longer than the stems, rough on
the margins; spikes green, oblong, densely crowded into an
oblong head which is about three-fourths of an inch long and
from which proceed several long leaf-like bracts; “seed”
(perigynium) slender, faintly nerved, scarcely margined,
usually somewhat longer than the sharp-pointed scale.

This sedge is found in boggy places along streams and lakes
and is not uncommon in the Sioux Valley. It is quite palata-
ble and produces an abundance of leaves but is too rare to be
of much importance except in a few localities. It may be
easily distinguished from all other sedges by its peculiar leafy
heads. The specimens analyzed were collected near Brookings
the last of June, 1892.

ANALYSIS.
Air Dry Water Free

Substance., Substance.
AWIQILET v s L TR s | Y s S
Al P RN S el 11.25 12.20
Ether EXtract............ ..... 3.70) 4.01
CrudefibTeY . BRpr 1 e o ol fe - oA 24.41 26.47
Cride BroTein; sl e s Te i i1 8.48 9.20
N.-free Extract................ 44 .38 48.12
Total Nitrogen..............—i 11036 1.47
Albuminoid Nitrogen........... 11527, 1.38
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UPRIGHT SEDGE.
(Carex stricta Lam.)

Stems erect, slender, tufted, or often in large clumps, sharply
three-angled, rough above on the angles, one and one-half to
three feet or more high; perennial; leaves long and narrow,
pointed, roughened on the margins; spikes three to five,
scattered, erect or rarely spreading, all sessile except the lowest
one which is more or less stalked, dense flowered, varying from
one-half to two inches in length, the upper one or two (rarely
three) staminate, the remainder pistillate (or sometimes the
upper ones staminate at the top); fruit (perigynium) small,
flattened, ovate, rather faintly few-nerved, with a very short,
mostly entire beak; scales narrow, usually bordered with pur-
plish, acutish, about as long as the fruit.

This is one of the commonest sedges in the state and is found
throughout in low wet meadows and along swales and margins
of ponds, lakes and streams. It enters largely into most of the
lowland forage. The specimens analyzed were collected at
Brookings the 1st of June, 1892.

ANALYSIS.

Air Dry Water Free
Substance. Sl_ﬂzs%&nfggz

Viater.. Bow. e S AT L e B0 % s
PRI s S L e TR . 10.23 11.13
IEtlher IR iract Mel .. o S 280 [ om0 52
@rndeTibne. . . .1 " b . L 27.69| —1 30.13
Crude Protein................... Rl0583 «$11.24
INFEfTE eMEXGEAC: . W AR B NSNS 41.33 vd4.97
FROCATONGGIOZen .. r ) 0 5 v o e - b 1.65 1.80
Albuminoid Nitrogen........... A =511
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FOX SEDGE.
(Carex vulpinoidew Michx.)

Stem mostly upright, stiff, sharply three angled, rough,
especially above, one to two and one-half feet high; perennial;
leaves usually longer than the stem, flattish, long-pointed,
roughish on the margins; spikes numerous, densely flowered,
arranged in an interrupted, more or less compound head which
is from one to three or even four inches long, dull greenish
brown, at least the lower spikes provided with slender, setaceous
bracts; fruit (perigynium) small, rather narrowly ovate, nerved
on both faces; scales with very sharp, rough points.

TFox sedge is exceedingly abundant throughout the entire
west. It prefers low prairies and rather dry swales It usually
grows in rather large bunches and may be recognized by its
large heads which have a more or less bushy appearance owing
to the numerous bracts. It is readily eaten by stock aud adds
materially to the native forage. The specimens analyzed were
collected at Brookings early in August, 1893.

ANALYSIS.

Air Dry anter Free
Subsmnce.l Substance.

Water.. £ “SONS T s 0 s (s A 5.89

ASh 5. e RN 08 S R 8.87 | 9.43
HtheniExmacitsiue M . L SATgUs 2.05 | 2918
CrudesRibre NG i, - S SHs Sen | 29.11 10.93
CrudefRroteint et rrse - 2o b8 9.61 10.21
N-.-finee BXLEAGH LI - . -4 SAR) 44 .47 47.25
Total Nitrogen................. ‘ l.54| 163
Albuminoid Nitrogen........... 1412 1.19
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BUR-REED.
(Sparganium ewurycarpum Engelm.)

Stems stout, erect, smooth, two to four feet high, from peren-
nial, creeping root-stocks and fibrous roots, leafy; leaves
thickish, egualling or exceeding the stem, linear, flat and
keeled; flowers in separate, dense heads; the upper staminate,
the lower pistillate; staminate flowers consisting only of
stamens and minute irregularly placed scales; the pistillate
ones eonsisting each of a sessile pistil surrounded by three
to six scales; fruit, broad, sessile, often two-seeded, many
angled, about one-third of an inch long; fruit heads a half a
dozen or less on each plant, about an inch in diameter.

This plant is not uncommon in shallow water or in recently
dried up ponds and sloughs. It often makes up a large part of
the vegetation in lake beds and boggy pastures. It is not
eaten a great deal by stock as long as other and better forage
plants are plentiful but when pasturage is low it 1s often’
rescrted to. The specimens analyzed were collected at Brook--
ings in the College pastures on the 10th of July, 1891.

ANALYSIS.
Air Dry Water Free

Substance. Substance.
BYAERY. . .kl L e e 6.78
A T T R LS o o Tt o s Aogate 6.73 Lod
Ether Extract.................. 1.23 18132
Orude Fibrey....: .0 20000 L 25.94 27.83
CrndeiRrotein: . .. ..o oSS L 6.15 6.60
N.-free Extract.........c....... 53.17 57.04
Total Nitrogen........... e BT .98 1.06
Albuminoid Nitrogen........... .88 .95
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BIG HEADED BOG-RUSH.
(Juncus nodosus L.)

Stems erect, slender or somewhat robust, smooth, rather
rigid, leafy, one to two feet high, from very slender, creeping
tuber-bearing root-stocks; leaves slender, long-pointed; flowers
arranged in one or more dense, many flowered, brown heads;
calyx of six glume-like, awl-pointed sepals; stamens six, with
the oblong anthers shorter than the filaments; capsule slender,
triangular, pointed, longer than the sepals. The commoner
form (var. megacephalus Torr.) has stout stems, often three feet
high, thicker leaves and larger (thirty to eighty flowered) heads.

This bog rush is more or less common throughout the state,
occurring in low, boggy places and along wet, gravelly banks.
When young it is often eaten by stock of all kinds. It is of
little importance as a forage plant except perhaps in pastures
consisting largely of old lake beds or bogs. The specimens
analyzed were collected at Brookings about the middle of July,
1893, and belong to the variety megacephalus.

ANALYSIS.
lAir Dry Water Free

Substance.| Substance.
Water .2 imd A Sl L Rl 6.32 _—
Ash vl L BTl v pion e SR 7.66 8.18
Ether Extract.................. 1.78 1.90
CruderFibre 855w 15 s8R FE] 36.57 39.04
Crude Protein................... 6.88 7.34
N.-free Extract................. 40.79 43.54
Total Nitrogen................. 1.10 1.18
Albuminoid Nitrogen........... -92 .98
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SLENDER BOG-RUSH.
(Juncus tenwis Willd.)

Stems erect, simple, tufted, wiry, leafy below; roots peren-
nial; leaves flattish or rolled, pointed, about six inches long;
flowers solitary, in loose panicles which are shorter than the
involucral leaves; sepals greenish, very sharp-pointed, spread-
ing in fruit; stamens six, with anthers nearly equal to the fila-
ments; capsule greenish, ovoid, shorter than the sepals; seeds
small, not conspicuously pointed.

This is a common plant found throughout the state, often on
high prairies as well as on low ground. Though rather tough
and wiry it is readily eaten by stock. The amount of forage
yielded is so small, however, that the plant is of little value.
The specimens analyzed were collected at Brookings, July, 1893.

ANALYSIS.
Air Dry Water Free

Substance.| Substance.
PWALERY & ) b0 s T e 8.10 _
JANTTTL S SO SN, [ A b % S 5.32 5.79
Ether Extract.................. 1.67 1.82
OrudepHlibre’ 4. 5.8 % U At s 34.07 37.07
Crude Protein................... 6.37 6.93
ENPETRECAXERACT .. o s ool o alel b ore o 8 44.47 48.39
Total Nitrogen................. 1.02 1.11
Albuminoid Nitrogen........... Al .80
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BECKWITH’S CLOVER.
(Zrifolium beckwithii Brewer.)

Stems ascending, four to nine inches high, from strong,
perennial, creeping root-stocks; leaves trifoliate; leaflets oblong
to oblanceolate, conspicuously veined, obtuse or the upper ones
acute, irregularly toothed, usually one to one and onehalf
inches long; stipules ovate to lanceolate, acute, entire; flowers
about half an inch long, reddish, purple, in terminal heads
which are an inch or more in diameter; calyx teeth: linear-
subulate, straight, equalling the tube in length; pod smooth,
several seeded. Plate 58. (See plates at the end of Bulletin.)

This is the only species of the true clovers known to be a
native of the state. Itis common in low meadows along the
upper Sioux Valley but has not been reported from the other
regions. . It is very persistent and endures excessive grazing
very well. It is most too small to ‘afford anything but pas-
turage. The flower-heads are very similar to those of common
red clover but the plants are much smaller and the leaflets are
much narrower. Efforts are being made to grow this clover on
the Station grounds and there is a possibility that it may prove
of value as a cultivated forage plant. The specimens analyzed
were cut on the College pastures the middle of June, 1892.

ANALYSIS.
Air Dry Water Free

Substance.| Substance.
Watens. o bt s o0 L e 8.64 _
AR S o el Lol o M S Y 7.59 8.31
Ether Extract.................. DLl 200018
OrudedBibre S ihy e 30 JUT0 25.11 27.48
Crude Protein ................. 12.59 13.78
N.-free Extract................. 43.36 47.46
Total Nitrogen................. 2.01 2.20
Albuminoid! £ 8. o5, o5 s 1.51 1.65
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RED CLOVER.
(Trifolium pratense L..)

Stems ascending, more or less hairy, one to two feet high,
from rather short-lived perennial roots; leaves trifoliate, with
usually rather long leaf-stalks; leaflets from half an inch to an
inch and a half long, oyal or obovate, often notched at the apex,
sessile, usually with a large pale spot on the upper side;
flowers in large ovoid, sessile heads; pod small, one-seeded, in-
cluded in the calyx; seed kidney-shaped, from greenish-yellow
to pale reddish brown.

Red clover is a native of the Old World and is now exten-
sively cultivated on both hemispheres. It is the best of the
clovers, being an excellent hay grass as well as affording, under
proper conditions, a large amount of pasturage. It makes an
excellent pasturage for hogs. There is great difference of
opinion as to its value in the Dakotas. On the Station grounds
it has done fairly well one year with another. It seems to en-
dure the drouth of summer better than the dry freezing of the
winter. It does best when sown with timothy. In the Sioux
Valley region there are a great many fields of these forage
plants that are yielding excellent returns. Red clover has
given the best results when sown in early spring on well pre-
pared soil. Orchard grass may be sown with it instead of
timothy. Clover is an excellent soiling plant and may be used
to advantage on fields that have been worn out by wheat raising.
The specimens analyzed were cut from the experimental plats
on the Station grounds, July 16th, 1892.

ANALYSIS.
Air Dry Water Free

Substance.| Substance.
\AYE R AT ASUL At I CU P e S 8.15
UARETIN Mo O 0 b L o T N o 7502 7.64
Ether Extract .................. 2.15 2.34
Grude;, Hibre. ! . ... ..o flagioal 34.11 37.14
Crude Protein.................. 10.79 11.75
N.-free Extract................. 37.78 41.13
Total Nitrogen................. 1.73 1.88
Albuminoid Nitrogen........... 1.32 1.44
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CRIMSON CLOVER.
(Z'rifolivm incarnatum L.)

Stems erect, tufted, soft, hairy, one to two feet high; annual;
leaves trifoliate, soft hairy; stipules broad, with short, leafy
tips, more or less toothed; leaflets broadly obovate or almost
round; flowers about half an inch long, in oblong or cylindrical
heads which are usually one or two inches long; calyx with
narrow, subequal teeth, with copious long white hairs; corolla
with bright scarlet or crimson, or rarely pinkish petals.
Plate 50.

Crimson clover is a native of the southern part of Europe
from whence it has been introduced into various parts of the
United States. It is an annual and hence is of no value in
permanent pastures. In Delaware and Virginia it has been
grown with profit and is highly prized as a soiling plant. It is
too tender for our climate. - Plats of this clover grown on
Station grounds were not a success. It suffered severely from
late frost and dry weather and yielded very poorly. Similar
results nave been obtained in Michigan, Nebraska and other
states of the North and West. The specimens analyzed were
cut from the experimental plats on the Station grounds on the
13th of July, 1892.

ANALYSIS.
Air Dry Water Free

Substance.| Substance.
Watert e x5 & L syl 8.03 E—
ASh* . ooy e A s TE 8 11.86 12.90
Ether Extract .................. 20815 2.34
Grudesibret i -y ey - 5. 29.96 32.58
Crude Protein................... 12.59 13.69
N Sfitee X UIACHR 1. - SR 35.41 38.50
Total Nitrogen................. ‘ 2.61 2.19

Albuminoid Nitrogen........... 1.34 1.46
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ALSIKE.
(Zrifolivm lybridum L.)
S‘qemg smooth, aseending, branched, one to two feet high,
from perennial roots; stipules with long, sharp points and

5 green veins; leaf-stalks long; leaflets ovate or oblong, toothed;

heads globuldr, about three-fourths of an inch in diameter, on
long stalks; flowers pinkish, on short pedicels, recurved after
blooming; calyx whitish, smooth, with a few scattered hairs be-
tween the subequal, greenish teeth; pod about four-seeded.
Plate 51.

Alsike is a native of the Old World. It was first cultivated
in Sweden and derived its common name from a village of that
country. It is often called hybrid clover because of the fact
that it was originally supposed to be a hybrid between red
clover and white clover. It is much prized by bee-keepers as
the flowers contain an abundant supply of nectar which is
easily reached by honey bees. It is an excellent plant for
permanent pastures or meadows, yielding an abundance of seed
and being much more persistent than red clover. As a rule it
does not reach full development the first year but keeps im-

proving with age. Tall fescue, timothy, smooth brome and
- other strong growing grasies are usually sown with this clover
in meadows as its stems are rather weak and it does not stand
up well when alone. On the Station grounds it has done better
than any other clover being hardy and yielding well. Plats of
- it and timothy are doing well in every way. It promises to be
of great value in this state particularly where irrigation is pos-
_sible. The specimens analyzed were cut from the experimental
+ plats, July 13th, 1892.

ANALYSIS.
Air Dry Water Free

Substance.| Substance,
Waters o« .. 0 omh ol 8 7.29
ASH TN, A0 A e S Ly 7.92 8.54
Ether Extract 1.87 2.02
Crude Fibre ........ I Y 29.17 31.46
Crude Brote e = Rans. S5 T 12.64 13.63
N .-free Extract ........ ....... 41.11 44 .34
Total Nitrogren..... .......... 2.02 2.18

Albuminoid Nitrogen ......... 1.32 1.42
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WHITE CLOVER.
(Z'rifolivm repens L)

Stems low, creeping, often rooting at the joints; smooth;
perennial; leaves trifoliate, usually with rather long (two to
four inch) leaf-stalks; stipules narrow and scale-like, long-
pointed; leaflets obovate with notched apex or inversely heart-
shaped, rather obscurely toothed on the margin; heads loosely
flowered, an inch or less in diameter, on very long (three to
eight inch) stalks; flowers white: or tinged with rose, becoming
reflexed with age; calyx smooth, pale, with greenish teeth; pod
four to six seeded.

This clover has been introduced over the greater part of the
state and is particularly common along the grades of the older
railroads. It thrives on a great variety of soils and does better
than red clover on very poor land. It is too low growing to be
of much value as a hay producing plant, but it is excellent for
pastures and lawns. It is very persistent enduring excessive
grazing and tramping well. On the College grounds it has
proven perfectly hardy and has done well even on the poorest
of soils. It comes readily from the seed and soon makes a good
sod which persists through seasons of extreme drouth or of
severe freezing. For lawns or permanent pastures it should be
sown in mixtures with the blue grasses, fescues, or other lawn
or pasture grasses. Like all the rest of the clovers it should be
sown in early spring. The specimens analyzed were cut from

the experimental plats on the Station grounds the middle of
August, 1892.

ANALYSIS.
Air Dry Water Free

Substance.| Substance.
Watenpl. - ey . v, Josted 7.50 _—
AShES . Ay B s, v L 10.89 11.77
BtherExtraet: .. ..~ . oo okl 2.03 2.19
CrudeBilyremei = i 55 R 211833 23.06
CnndelProteint Rty . o SRS 13.20 14.27
N.-free Extract...... .......... 45.06 48.70
Total Nitrogen................. 2m1a 2.28
Albuminoid Nitrogen........... 1.54 1.66
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FENUGREEK.
(T'rigonella foenum-graecum.)

Stems erect, more or less branched, smoothish or somewhat
hairy, a foot or more high; root annual; leaves trifoliolate;
leaflets smoothish, wedge-oblong, obtuse, coarsely toothed
above, one-half to one inch or more long; flowers one or two in
the axils of the leaves, sessile or nearly so, yellowish; pod
linear, more or less curved, veiny, long pointed.

A forage and medicinal plant introduced from Europe. It is
an annual and is scarcely wortll cultivating here as a forage.
The yield is not very heavy and the forage is not relished by
stock. The plant has a very strong scent which remains for a
long time. The specimens analyzed were cut from the experi-
mental plats July 9th, 1892.

ANALYSIS.
Air Dry Water Free

Substance.| Substance.
AN L) P iriey W S L R0 ERR 8.45 ——
PAVSh®: . 28 7 o v 4. 3 B2 10.66 11.64
Ether Extract.. 1.97 2.15
Crude Fibre.... 24.01 26.23
Crude Protein.... 18.24 19.92
N.-free Extract.... 36.67 40.05
Total Nitrogen 2.92 3.19

Abumin IR E=eniual, .. o 1.66 1.81
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YELLOW MELILOT, YELLOW SWEET CLOVER.
(Melilotus officinalis (L.) Lam.)

Stems upright, branched, smooth, two to six feet high; root
biennial; leaves pinnately trifoliolate; stipules small, very nar-
row, sharp-pointed; leaflets obovate-oblong, smooth, obtuse,
sharply toothed on the margins; flowers yellow, in spike-like
racemes, becoming reflexed in fruit; pod small, ovoid, wrinkled,
rather longer than the calyx, one to two seeded.

This is a very hardy plant, a native of the Old World, which
occurs either under eultivation, or as an escape, throughout the
greater part of the United States. The forage afforded is
rather coarse and when fed alone is not relished by stock,
owing, it is thought, to a bitter principle which is present in
the plant. Mixed with other plants it may be used when better
forage is scarce. It may, perhaps, be of value when used as
silage since it is very hardy and yields heavily. It is an ex-
cellent bee-plant. In many parts of the East 1t is regarded as
a weed but is also said to be valuable as a green manure. It is
occasionally used in medicine. The specimens analyzed were
cut from the experimental plats on the Station grounds, July
12th, 1892.

ANALYSIS.
Air Dry Water Free

Substance. Substance.
Water: s = oLl 8.68 —_
ASTRASS = A e, 6.00 6.57
Ether Extract .. 1.57 153
Crude IR ibRes et et e Ll 38.78 42.47
Crude, Rrofieim. tras ol 11 ln vy 13.41 14.68
N.-free Extract................. 31.56 34.56
Total Nitrogen.... .. .......... 2.15 2.35
Albuminoid Nitrogen........... 1.34 1.47
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WHITE MELILOT, SWEET CLOVER.
(Melilotus alba 1..)

Similar to yellow melilot but with the leaflets as if cut off
square at the tips, the flowers white, and the standard of the
corolla longer than the other petals.

This has about the same distribution as yellow melilot but is
more common in South Dakota and is much more valuable as a
forage plant. Though stock do not like it very well while
green they eat it readily when cured with other forage plants.
Both of the sweet clovers are fragrant while drying. White
melilot is a valuable bee plant, producing an abundance of
nectar. As it is only a biennial at most and grows so rank it
may often be used as a nurse plant to shade the ground and
protect certain of the slower growing forage plants. Like yellow
melilot it is very hardy and may prove of value in silage mix-
tures. White melilot is often advertised in seed catalogues as
“Bokara Clover.” The specimens analyzed were cut from. the
experimental plats on the Station grounds, July 12th, 1892.

ANALYSIS.
Air Dry Water Free

Substance., Substance.
WVRERA >, L. 3 28 BN 6.59
AT ol I 10 SR R | (et .55 -
Ether Extract.......... e 1.52 1.63
Crndeniibre, Fx fe s L SR LY T g e -+ 42,55 45.55
OrudesProteins. «. . w0 S r bas -2 8.48 9.08
N.-free Extract............... ) 35.68 38.20
Total Nitrogen................. 1.36 1.45
Albuminoid Nitrogen........... .97 1.04




190

GOAT'S RUE.
(Galega officinalis.)

Stems erect, branching, smooth, one and one-half to two feet
high, leafy; root perennial; leaves pinnate, with usually seven
to thirteen leaflets which are smooth, oblong-elliptical to lan-
ceolate, entire, the apex rounded abruptly into a slender spine-
like point; stipules arrow shaped, sharp-pointed; flowers violet-
purple, in loose, spike-like racemes which are borne on stalks
equalling or exceeding the leaves; pods about an inch long,
several-seeded. Plate 52.

This is a recent introduction and gives promise of value as a
forage for this state. In Kansas it is said to be an excellent
forage plant, resisting drouth well. On the Station grounds it
makes a good growth, yields well and seems to be hardy.
Some difficulty was experienced in getting a stand. It deserves
a more extended trial. The specimens analyzed were cut from
the experimental plats August 9th, 1892.

ANALYSIS.
Air Dry Water Free

Substance.| Substance.
Wiaber o™ on R e s nes Tl 9.63 ——
A Shi Sl s L saiel o Y B e e 6.39 7.07
B th e RO XU L ACT i -+ ore -le e et 25 2.84
Crude Ribrer . skl oo ol ofvesiotofere 30.38 33.62
Crude Protein..........ccouv.... 15.42 17.06
N.-free Extract................. 35.61 39.40
Total Nitrogen................. 2.47 2473
Albuminoid Nitrogen........... 1.93 _2.14
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WILD VETCH.
(Hosackia purshiana Benth.)

Stems erect, branching, from smooth to silky-hairy, six to
eighteen inches high, from an annual root; leaves nearly sessile,
usually three-foliolate; leaflets rather narrowly ovate to lanceo-
late, one-fourth to nearly an inch long, the two lateral leaflets
very short-stalked or sessile, the terminal one distinctly stalked;
flowers small, solitary in the axils of the upper leaves, reddish;
flowerstalks half an inch or more long, bearing a single small
leaflet at the base of the flower; pod linear, compressed, about
six seeded; seeds flattish, ellipsoid, smooth and shining, about
one-sixteenth of an inch long. Plate 53.

This plant belongs to the same family as the cultivated
vetches and clovers as may be seen by the flowers and seed-
pods. Itis very common throughout the entire state but is
most plentiful in the Missouri Valley. The period of bloom-
ing is a long one and towards the end of the season flowers,
young pods and mature or bursting pods may be found on the
same plant. It is readily eaten by all kinds of stock and is re-
garded by stockmen as very important native forage. Even
when grazed closely it will usually mature seeds enough to in-
sure a sufficient stand the next season. It seems to be worthy
of cultivation and should receive an extended trial in the drier
parts of the state. The specimens analyzed were collected at
Sand Lake, Brown county, July 23rd, 1892.

ANALYSIS.
Air Dry Water Free

Substance.| Substance.
WterE £y nt mt < M hild I gy 1573 —_
Ashi: o p e T : 8.35 9.05
Fther Extract... 283 2.96
OrudeplibRer EEYe Bkt Ly . 21.48 23.28
CrudelProiieinE e k5 L) 17.57 19.04
N.-free Eastnact.i. .. o o Sl 42.14 45.67
Total Nitrogen.......... P 2.81 3.05
Albuminoid Nitrogen........... '2.28 2.47
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ALFALFA, LUCERNE.
(Medicago satwa 1..)

Stems erect, branched, smoothish, one to two and one-half
feet high; root perennial, deep growing; leaves pinnately tri-
foliolate; leaflets obovate-oblong, toothed, notched at the tip,
the lateral ones nearly sessile, the terminal one stalked; sti-
pules rather narrow, pointed, adhering to the base of the leaf-
stalk; flowers blue or purple, in short, dense racemes which are
on stalks exceeding the leaves; pod spirally twisted in about
two turns, finely reticulated, several seeded. Plate 54.

Alfalfa is an introduced plant from the Old World and is
very widely cultivated throughout the United Statss. It is a
very deep rooting plant and thrives best in a rich sandy loam
with a deep porous subsoil. On the dry soil of the College
campus the roots have been traced down ten feet or more. It
is not a vigorous grower while young and hence a good sod is
not always easy to get. After once well established, however,
it endures drouth well and does not winter-kill easily. The
yield of forage is good and of excellent (uality if properly cut
and cured. It should be cut as soon as it begins to flower.

Alfalfa should be sown in the spring as soon as warm weather
is assured, on clean, well preparedsoil. On the Station grounds
it has done best when put in with a drill. About eighteen or
twenty pounds of seed should be sown to the acre. In regions
where irrigation is practiced this is a favorite forage plant,
giving four or five or even more cuttings in a year. 1t should
be given an extended trial in South Dakota particularly in the
artesian basin. The specimens analyzed were cut on the Col-
lege farm, July 9th, 1892.

ANALYSIS.
‘Air Dry Water Free

Substance.| Substance.
g ‘ —i

TEREETY, 1677 Lot 4 4 - £t PO [ Waarh
AShE . clropeen Rl L o B ek ] 6.55 7.10
RBither xtractihd . - Do et 1.30 1.41
ORI K5 56% 56 a8 698 00040 J06 42,61 | 46.17
GnudesBRoteimesan S50 W 8.63 9.41
N.-free Extract................. 33.15 | 35.92
Total Nitrogen. ................ ‘ 1.39 1.51
Albuminoid Nitrogen........... 1.08 I Ll
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SAINFOIN, ESPARSETTE.
(Onobrychis sativa.)

Stems upright, more or less straggling, branched, smooth,
one to two feet high; root perennial; leaves pinnate; leaflets
small, numerous, oblong, somewhat hairy on the under surface,
entire; flowers pink, in rather loose, long-stalked spikes; pods
short, flat, reticulately roughened and prickly, toothed on the
back, one seeded. Plate 55.

This plant belongs to the clover family and is a native of
Europe and Asia. In some parts of the Old World it is very
highly prized as a forage, especially in regions where chalky
or gravelly soils prevail. In Iowa and Kansas Sainfoin has
given some promise of value but the experiments at our own
Station give rather negative results thus far. It will be given
further trial. The specimens analyzed were cut.from the ex-
perimental plats on the Station grounds July 25th, 1892.

ANALYSIS.
Air Dry Water Free

Substance.[ Substance.
Watery. . stoes. =k b ST IFe B | | 10.09 _—
Ashe e, 08 Ry a0 1 8 is o0 SO 6.58 (3D
Ether Extract .................. 1.74 1.94 °
Crude BIbEe ek - - 5 o e 33.38 37.13
Crude Protein .................. 10.68 11.88
N.-free Extract................ 37.53 41.74
Total Nitrogen................. 1.71 1.90

Albuminoid Nitrogen........... 1.22 1.35
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198

BURNET CLOVER.
(Poterium sanguisorba L.)

Stems upright, tufted, smoothish, angular, one to two feet
high; root perennial; leaves pinnately compound, with seven
to eleven ovate or roundish, deeply and coarsely serrate leaflets;
flowers in heads, greenish or purplish, those in the lower part
of the head staminate, with numerous, drooping stamens, those
in the upper part of the head pistillate; “seeds” (achenes) dry,
included in the calyx.

Burnet clover does not belong to the true clovers but is a
member of the Rose family. The forage is of good quality but
thus far we have been unable to get a satisfactory stand. After
once started it seems perfectly hardy, neither winter-killing or
suffering much from drought. The specimens analyzed were
cut from the experimental plats on the Station grounds, August
5th, 1892.

ANALYSIS.
Air Dry ,Water Free

Substance.| Substance.
Wiarterh ¥ Ao g,y . | 8.94
Ash® 5t AN AR NE - s | 9.26 10.15
1 00 T34l DL TR NBS 5 0 b 60 6.8 06 b« pld ol - , 4.5 4.99
Crude/ Fibne. . Ao & e . oS | 18.07 19.80
CrudePEROGETN SR A5 PR 14.23 | 15.59
N .-free BXtract. ... . hu. . Jore. { 45.15 | 49.47
Total Nitrogen... ............. 2.28 2.50
Albuminoid Nitrogen......... d 2.07 28]
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GIANT SPURREY.
(Spergula ma:cima.j

Stems weak and reclining, smoothish or glandular, hairy
above, usually a foot or more high; annual; leaves numerous,
whorled, linear and thread-like; flowers white, very numerous,
arranged in a panicled cyme; petals rather shorter than the
sepals; pod exceeding the calyx, smooth and shining, at matur-
ity splitting into five valves which are opposite the sepals;
seeds orbicular, blackish, rough, with a narrow, pale margin;
flower stalks becoming more or less reflexed in fruit.

Giant spurrey is a native of the Old World which has become
widely introduced throughout the United States. In Europe it
is often used as a forage plant. Cattle and sheep are said to be
very fond of it. On the Station grounds it makes a fair growth
and is perfectly hardy but the yield is light and the crop is not
an easy one to save owing to the habit of growth of the plant.
The crop may be harvested in from eight to twelve weeks after
sowing hence spurrey is a very good thing to use for a
catch crop. On the whole it is not as profitable as millet and
many other forage plants but it will be useful during short
seasons or in case of failure of crops requiring a longer season
to come to maturity. The specimens analyzed were cut from
the experimental plats on the Station grounds, July 9th, 1892.

ANALYSIS.
Air Dry Water Free

Substance.| Substance.
WHATersS el b : 25 o A PER e ey Pl B 7.39 —_
A\ G T e L SIS R BN Y T s T Sy 12.12 13.09
Hther IBxtract. .. 1. ek ...l 2 il 2.93
GrudeyHibrer . . = . Lo . 27.50 29.69
@rude Protein.. . . o fe. Lotk .. 13.30 14.36
N.-free Extract................. 36.98 39.93
Total Nitrogen................. 2.13 2.30
Albuminoid Nitrogen ......... 1.50 1.62




KNOT-WEED.
(Polygonum aviculare L.)

Stems slender, prostrate or ascending, branching, smooth,
six to fourteen inches high, from annual, fibrous roots, leafy;
leaves oblong to lanceolate, one-fourth to nearly an inch long,
pointed at each end, bluish-green; flowers small, two or three
together in the axils of the leaves; corolla wanting; calyx with
five pinkish margined sepals; stamens usually eight; ‘“seed”
(achene) triangular, dull, minutely granular, usually included
in the calyx. _

This weed is common everywhere in door-yards, waste places
and fields. As it is an annual it is not difficult to keep in sub-
jection. It is very hardy and grows readily on the poorest of
ordinary soils, even in times of severe and prolonged drouth.
A tea made from this plant is sometimes used in cases of
“summer complaint” among children. All kinds. of stock eat
knotweed greedily. It is a near relative of the buckwheat of
cultivation and is thought to be of considerable value as a
forage plant by many stockmen in the Northwest. The speci-
mens analyzed were collected on the College farm, July 14th,
1892.

ANALYSIS.
Air Dry Water Free

Substance.| Substance.
Watier . L.be SR S et 6.90 —
ASR: . 2. e ATl T S N 5.46 5.86
Ether Extract .................. 2. 61 2.87
Crude Fibre.. .. .....i0cieenia. 18.94 20.34
Crude Protein................... 17.57 18.817
N.-free Extract ................ 48.46 52.05
Total Nitrogen ................. 2.81 3.02
Albuminoid Nitrogen........... 2.40 2.568




UPRIGHT KNOTWEED.
(Polygonum erectum L.)

Similar to the preceding but with stouter, more erect, taller
(one to two feet) stems, yellowish-green color, larger, oblong
or oval, obtusish leaves, and larger, flowers which are borne on
more or less exserted pedicels; stamens five or six.

This is perhaps more common than the foregoing, especially
in the eastern part of the state. It prefers rather moister,
richer soils than that species and is a better plant for forage
purposes. It may be known by its larger size, yellowish-green
eolor and more upright habit of growth. Both of the knot-
weeds are often called “goose grass” and “door-yard grass,” but
as neither of them are at all like the true grasses these names
are not appropriate. Several prominent dairymen in this and
neighboring states speak very highly of this knot-weed as a
milk-producing forage plant. Considering the fact that it is
so hardy and yet is not likely to become a bad weed it certainly
seems worthy a little more attention. The specimens analyzed
were collected on the College farm on the 27th of August, 1892.

ANALYSIS.
Air Dry Water Free

Substance.| Substance.
aler ! | i X i R e e 6.82 E——
ARS8 1. el gt AT Y 5.94 5.59
Ether Extract.................. 1.62 1.80
OrndesHIbRe ..l 5. .. 2o el e e 28.96 32.11
Crude Protein.................. 10.27 11.39
N.-free Extract................. 43.39 48.11
Total Nitrogen............... L 1.64 1.82
Albuminoid Nitrogen........... 1.39 1.54
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Since many inquiries have been received at the Station for

the analyses of millet seed and wheat bran, the following are

given:

ROLLER PROCESS WHEAT BRAN

GOLDEN WONDER MILLET SEED.
ANALYSIS.
Air Dry Water Free

Substance.| Substance,
Watierhs. 5.0 Mimet i s Y, 1, |, .2 9.29 —_—
ASI ke B SRR ARG o S | 2.99 3.30
Ether Extract 4.51 4.97
CridelBibreg st he o ol . 9.14 10.08
Crude Protein  ............... 13.56 14.95
N -freePEIxtracties s . s, L oA, 60.51 66.71
Total Nitrogren..... .......... Lo 2.39
Albuminoid Nitrogen ......... 2.10 2532

BROOM CORN MILLET SEED.

ANALYSIS.
Air Dry Water Free

Substance., Substance.
ANEIEIPAS ddoiath doad S STt SR 10.18 ——
P INTTI8 0 go d oo tbert & SN DR38 2.59
Ether Extract ................. 4.44 4.94
CrudesRibre M o L. . 6.59 7.34
CrudefProtein. corle oo cee e vnns 13.50 15.03
Ni.-finee " EXTRaACT. . . Sfk fasate e b o5 -1e 62.96 70.10
Total Nitrogen.... . ........... 2.16 2.40
Albuminoid Nitrogen........... 2.16 2.40

FROM SOUTH

DAKOTA WHEAT.

ANALYSIS.
Air Dry |Water Free

Substance.| Substance.
Wyraizers, o FufSiea s b ont AR eh 8.85
VAT I & - . I T 6.55 7.19
Ether Extract .................. 5.58 6.12
Crude THIDRE . 1 . L et S 9.74 10.69
Crude Protein.................. 18.38 20.16
N.-free Extract................. 50.90 55.84
Totg] Nitrogen................. 2.94 DS
Albuminoid Nitrogen........... 2.517, 2.82
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DWARF SEDGE.
(Carex stenophylla Wahl.)

ANALYSIS.
AirDry Water Free

Substance. Substance.
Waters s o S8 | el Bh il 4.85 —
FAVST R T | A e Y el 8.31 8.73
Ether Extract.................. 3.24 pahdy
Crude IFibTel s .« e « s ba bt prte 22.84 24.00
Crude Protein................... 13.56 14.25
N.-free Extract................. 47.20 49.61
Total Nitrogen................. 2.17 2.28
Albuminoid Nitrogen........... 1.83 1.92
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INDEX TO FORAGE PLANTS AND ANALYSES.

Agropyrum caninum........ 152
glaucum occidentale... 150
T DEIEAC 0000 abaaoadh bo 148
tenerum............... 147
unilaterale ............. 1563
Agrostis alba................ 82
alba vulgaris........... 82
hiiemalish S i sl
EATDEAT Gy T ey L e 194
Alkali Grass................. 78
Alopecurus geniculatus aris-
Barn Yard Grass............. 38

Bearded Wheat Grass......152, 153

A

Beckmannia erucaeformis un-
Iflonasd5s. bl . vt 104
Beckwith’s Clover............ 180
Big Blue Stem............... 28
Big Crow’s Fout ............. 91
Big Sand Grass.............. 88
Black Grama................ 97
Black Mountain Rice........ 73
BlueGrama.................. 98
Blue Grass (Kentucky)....... 124
Blue Grass (English)......... 126
BIRE T OIN brrge s rop ool o S oo 86
Blue Stem (Big) ............. 28
Blue Stem (Bushy)........... 3
Blue Stem (Little)........... 26
Bog-rush (Big Headed)...... 178
Bog-rush (Slender)........... 179
Bouteloua curtipendula..... T 100
| TR A IO T B 97

C

Calamovilfa longifolia........ 88
Calamagrostis canadensis.... 86
CONMMIS: . - o% . ol 90
Carex aristata............... 170
PETTOISA . . - .5 oo e ot il 171
SICCATA 2. .1 5 400,k S8 12
stenophylla ............ 203
straminea ............. 173
SRR s ke oo 5 - 55 <ok 175
sychnecephala ......... 174

vulpinoided............ 176

GALNSENRY. T PR Y 17
pratensis............... 70
AlSileer s clls . T 28 TR 184
Andropogon nutans.......... 30
provincialis............ 28
ECOPATIUSH s S he 26
sorphum halapensis... 32
Anthoxanthum odoratum... 53
Aristida purpurea........... 56
Arrhenatherum elatius...... 92
oligostachya............ 98
Bristly Fox-tail.............. 41
Brome Grass (Rough)........ 142
Brome Grass (Schrader’s).... 146
Brome Grass (Smooth)....... 144
Brome Grass (Hungarian).... 144
Bromus asper................ 142
CUITEH TR R SaL ARG v, & 143
T Ol 816 65 oo o oo 144
100Le4 I DITARS SR SRS B E ok 141
unioloides ............. 146
Buffalo Grass................ 102
Buffalo Grass (False)......... 105
Bulbilis dactyloides.......... 102
Bunch Grass......... 26, 56, 74, 78
junch Grass (Early)......... 113
Bunch Grass (Feather)...... 58
Bunch Spear Grass........... 128
BuriiReed. . L FRIEEE N 177
Burnet Clover................ 198
Bushy Blue Stem............ 30
Clover (Burnet).............. 198
Clover(Crimson)............. 182
Clover (Red). ............... 181.
Clover (Sweet)............. 188, 189
Clover (White)............... 186
Club-rush (River)............ 165
Club-Rush (Sea)............. 166
Cord) Grrass A e . U 5 94
COnCh A GLaSS el e e 148
Creeping Spear Grass........ 126
Crimson Clover......... .... 182
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Chess (Soft)......covviinnnnn. 141 Cut Grass (Rice)............. 52
Chess (Swamp)............... 143 Cut Grass (Virginia)......... 50
Cinna .arundinacea........... 84 Cyperus erythrorhizos....... 169
Clover (Beckwith’s).......... 180
D
Dactylis glomerata.......... 120 Distichlis spicata stricta..... 118
Dennett Grass............... 160 Dwarf Panic Grass.......... 34
Diplachne fascicularis. ...... 108 Dwarf Sedge................. 203
. E
Early Bunch Grass.......... 113 Elymus canadensis........... 158
Eatonia obtusata............ 113 striatus................ 160
pennsylvanica ......... 114 \AIE T PR oy 40 & oo ot 30 157
EatonisFGrass i e 114 Eragrostis multiflora........ 110
Eleocharis acuminata........ 161 DINOSAL - us 1 Iorelr e Y [k 109
ORISR Lt 162 TOt ) DN ITTERRISE o, 0 orc T A 112
palustris.......... 480 8 I L BN RS 60 5 oot oidla o 6 oo Jag 196
Eleusine coracana........... 91
F
False Buffalo Grass.......... 105 elatior ................. 138
False Red Top............. 36, 122 (N (P S S Y 136
Feather Bunch Grass........ 58 Floating Meadow Grass...... 131
) DT o R s e 187 Fowl Meadow Grass.... . el a2 32
Fescue (Hard)............... 140 Foxtail (Bristly)............. 41
Fescue (Meadow)............. 138 Foxtail (Green).............. 42
iHescuciiRiecd)M =i oS e Lt 115 Foxtail (Meadow) .. ........ 70
HEREUE ()6 s0d 84880604 db0 138 Foxtail (Wild Water) ....... 72
Fescue (Sheep’s) .... ....... 136 Foxtail (Yellow)............. 44
Festuca duriuscula... ...... 140
G
Galega officinalis ............ 190 Grama (Bloe)................ 98
Goatis: 'Ruel et i St 190 Grama (Tall)................ 100
Grama (Black)............... QTG E ENMIOXBAT el 1 5o otee 1 Xe - 42
H
ITosackia purshiana.......... 192 Hordeum jubatum........... 156
Homalocenchrus oryzoides... 52 Ilungarian Brome Grass..... 144
VTSI Cal. . SR Ea e 50 Hungarian grass............. 46
|
Indian Millet................. 4" lndiamiRices: ¥ L SRS T 48
Indian Reed Grass............ 84 Italian Rye Grass............ 154
J
Johnson GrassS............... 32 June Grass (Prairie)......... 116
K
Kentucky Blue Grass........ 124 Knot-weed (Upright). ....... 201

Knot-weed ............. «vovs 200 Koeleria cristata............ 116



s i e e

207

Little Blue Stem............. 26 Lyme Grass. ........ccouuu.. 157
Lolium perenne.............. 154
M
Meadow Foxtail............. 70 officinalis .............. 188
Meadow Grass (Floating).... 131 Mesquite Grass.............. 100
Meadow Grass (Fowl)......122, 132 Millet ................ ...... 46
Meadow Grass (Reed)........ IRheslih eti(CIin'diam)s. . eI e 74
Meadow Grass (Slender) .... 109 Millet Seed (Golden Wonder). 202
Meadow Grass (Wood)....... 130 Millet Seed (Broom Corn).... 202
Medicago sativa.............. 194 Muhlenbergia Mexicana..... 64
Melilot (White).............. 189 TACCINOSA .. & 1o b o oo ihore 62
Melilotr (Y.ellow).: . = . . ult: g 188 Sylivaticars «. ¢ ar ¥ 0T aN66
Melilotus alba............... 189 Munroa squarrosa............ 105
= N
Needle Grass..........co...... 60 Nerved Manna Grass. ....... 132
(o]
Oat Grass (Tall)..... ....... 92 Oryzopsis cuspidata.. ooy o 1]
Old Witeh Grass............. 40 melanocarpa........... 73
Onobrychis sativa........ .. 196 micrantha............. 74
Orchard Grass...... ...... . 120
P
Panicularia americana....... 134 " Poa‘arida,. -t f i e 128
V0 & & 0B B0.0 608 a0 do ¢ 131 COmMpressa ........even. 126
NERVATANEEEETI I L et 132 nemoralis .. ...... .... 130
Panicum capillare........... 40 JRINED IS 36 o'd e do s 56 o 66 122
CrUSzgalllie . s 38 pratensis............... 124
depauperatum ......... 34 Polygonum aviculare.... ... 200
SGOP AR PRI RS e 35 EIREGIIN 000 obBao ol oo 201
I snlEs G 58 ) 5o A s 36 Porcupine Grass............. 60
Perennial Rye Grass......... 154 Poterium sanguisorba........ 198
Phalaris arundinacea........ 54 Prairie Grass. ..........- 77, 18, 80
Phleum pratense............. 68 DPurple Beard Grass.......... 56
Phragmites vulgaris......... 106
Q
QUACKHGITASS: . % -« fove o« e lers 148
R
IRedRlop: el re 0 L f L 5 N8 1Le 82 Rice (Black Mountain)...... 73
Red Top (Kalse)............. 22 B RICeN(nchemn)). i Se: oo L0 48
Reed Canary Grass......... 54 Rice Cut-Grass............... 52
Reed Fescue..... ........... 115 Rough-Leaved Prairie Grass. 80
IR e AT ASS: S e oo oo 106 DRATS I U(EERNSY P Ao e L 167
Reed Grass (Indian)......... 84 Rush (Meadow).............. 164
Reed Meadow GrasS......... 134 Rush (Sharp-pointed)........ 168
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S
Sainfeimi g & i A s 196 Smooth Brome Grass........ 144
Sallifr (Grass T Rl TR L 18 SoftEChess i e s = WINHTESCITE = 141
Sand \GrassyETe Sl Sl . e 90 Southern Poverty Grass..... 76
Sand G rassItBIT) a1 e 88 Southern Spear Grass........ 112
Schedonnardus paniculatus.. 96 Sparganium eurycarpum..... 177
Scirpus atrovirens........... 164 Spartina cynosuroides....... 94
fluviatilis.............. 165 Spergula maxima............ 199
hallidled ks bhrr st 167"~ (ISpike*Grasses Al T FRREs 108
maritimea . : .ol 166 Spiked Muhlenberg’s Grass.. 62
PURBETSHEN M Slbte Bl 168 Spike-Rush (Common)....... 163
Scolochloa festucacea........ 115 Spike-Rush (Flat-stemmed
Sedge (Chestnut-colored)..... 169 Tufted). . e NS (6]
Sedge (Fox). 0wl 176 Spike- -Rush (Tufted) ......... 162
Sedge' (Giant). - xrefn oo 020 170 Sporobolus asperifolius...... 80
Sedge (Late-fruited)......... 171 cryptandrus............ 78
Sedge (Narrow-fruited)...... 174 cuspidatug............. 7
Sedge (Silvery Topped)...... 172 e EROL )i SkFEr iy e 78
Sedge (Straw-colored)........ 173 vaginaeflorus.......... 76
Sedge (Upright).............. 175 Spurrey (Giant).............. 199
Setaria glauca.............. 44 Squirrel-Tail Grass.... ..... 156
italiea LA KL 0. o oS00 46 STINEGrass L . L RS Y 110
verticillata ............ 4] L StipaTsparteas o L. G L s 60
VABIElISE - Sl 0 LU Lonat0s 42 viridulal ... 0000 58
Sheep’s Fescue...... ..ot 136 Swamp Chess. ........ ...... 143
Slender Meadow Grass....... 109 Sweet Clover................. 189
Slender Wheat Grass ....... 147 Sweet Vernal Grass.......... 53
SloighGiRaSSTE SEEE M R 94, 104 Switch Grass.. ............. 36
Small Panic Grass........... 35
T
Talll Bescue. iL.. .. o8l oo 138 hybridum .............. 184
LBl NI 0 S S 855 6 S0 50 b6t 100 incarnatum ... ... 182
Tall Oat Grass 92 pratense............. .. 181
Three-Cornered Grass....... 165 TEPETIS. L P e (/T sotons 186
AN G iR LY, blal 5B o SR B b 40, 81 Trigonella foenum-graecum. 187
oo QI o o1 %o 5 ol S0 dtak 38 27 68 Turkey Foot Grass........... 28
Trifolium beckwithii........ 180
\")
Virginia Cut Grass.......... 50
W
Western Wheat Grass ....... 150 Wild Veteh.©................ 192
Wheat 'Brangs 5.5 w5 202 Wild Water Foxtail.......... 2
White, CloXert . .- 5a e ooz - 186 Wire Grass.............. 56, 78, 126
‘White Melilot............... 189 Wood Grass.................. 66
Wild Crab Grass............. 96 Wood Grass (Mexican)....... 64
Wild Ryes:«f SsSlsteias 5. Tn 157, 158 Wood Meadow Grass......... 130
Y
Yellow Foxtail.............. 44 Yellow Melilot..... ........ 188
zZ
Zizania aquatica............. . 48
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