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Fig. 1. BENCH LAND WHEAT GRASS.
Showing its tolerance of alkali, the ground being somewhat incrusted with salt.

Fig. 2. SLENDER WHEAT GRASS.
The second year from seed ; Experiment Farm, Laramie, 1903.
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WESTERN WHEAT GRASS.

Fig. 2.
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which is usually pronounced superior to Timothy. Again,
these are the grasses that “cure” the most readily on the
ground, and which supply, therefore, a large share of the win-
ter pasture. They are sufficiently rigid, $o that they are not
matted down by the first snows that come, hence may often be
secured by stock when other grasses cannot be found. Being
perennial, the pasture or meadow should improve with age, if
given a fair chance. Experiment has shown that they are
readily grown and that they respond to every cultural ad-
vantage given them.

THE SOURCES OF INFORMATION.

. The facts upon which the statements in the bulletin rest
have been obtained from four sources: (1) Close study, ex-
- tending over many years, of the various species as they occur
native throughout the state. (2) Careful and complete field
trials upon the Experiment Farm of this Station. (3) Actual
field results obtained by ranchmen in the State who have given
them trial. (4) Experience and experiment as reported from
other States. The information from all of the sources coin-
cides so closely and seems to indicate so conclusively the high
value of the Wheat-grasses that we feel justified in recom-
mending them to the ranchmen as not only worthy of trial,
but worthy of introduction at once into many of the meadows
of the State.

TWO TYPES OF WHEAT-GRASSES.

If we consider the habit of growth of these grasses we
shall soon see that they separate readily into two types, which
we may designate, (1) the Sod-forming Wheat-grasses, and
(2) the Bunch Wheat-grasses. The first of these are perpet-
uated from year to year by the underground stems (root-
stocks) which spread horizontally through the soil. From
these rootstocks spring at short intervals both stems and roots,
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so that there is a constant widening of the area occupied by the
original plant, and at the same time a rapid increase in the
number of plants. In this way the plants of a stand, that may
at first have been very thin, occupy new ground and increase
in number till a close sod has been formed. The second class
do not produce the rootstocks, but produce instead a dense tuft
of fibrous roots and an increasing number of stems from the
base. In fact the process is just the same as that by which a
grain of wheat gives rise not to a single stalk, but to a stool
bearing several or many stems. Since the Bunch Wheat-
grasses live from year to year, this stool often becomes a tuft
of great size, from six inches to a foot in diameter. The
grasses considered in the bulletin may be classified as follows:

SOD-FORMING W HEAT-GRASSES. BUNCH WHEAT-GRASSES.
1. Western Wheat-grass. 1. Slender Wheat-grass.
2. Northern Wheat-grass. . 2. Mountain Wheat-grass.
3. Bench-land Wheat-grass. 3. Bearded Wheat-grass.
4. Western Couch-grass. 4. Bunch Wheat-grass.

If we study the conditions under which the grasses of these
two groups occur in nature—the character of the soil, the
amount of water, the exposure and lay of the land—it should
suggest to us the conditions and the treatment that they need
as forage plants upon the ranch. If it is found that some never
occur upon alkili ground, and that others often occur in such
situations, it should teach us to select for a given soil accord-
ingly. If some are found in dry situations and others in
moist, that again suggests the choice that should be made for
the particular condition we wish to meet. If the Wheat-
grasses as a whole are dry-land grasses and never occur in
bogs, that fact should tell something to the thoughtful in re-
gard to methods of irrigation. Now, it is just because we have
not learned to distinguish even the most important of our
grasses, and because we do not discriminate in our treatment
of them, that we often secure such meager results. The grass
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that loves flood conditions is irrigated once during the season
and the one that thrives best in rather dry ground is inundated
from spring till harvest. That such practices may become less
frequent is one reason at least for publishing the known facts
in regard to important crop plants, such as the Wheat-grasses
herein treated.

For every plant there is an optimum condition of soil,
moisture and’ temperature. To the extent that it finds itself
under conditions less favorable than the best, in any one of
these respects, to that extent it fails to reach perfection. Very
rarely do plants find themselves under optimum conditions in
nature. - The crop plants have reached their present condition
and value because man has sought for them the nearest ap-
proach possible to optimum conditions in the points mentioned,
besides protecting them against overcrowding and possible
enemies. What has proven worth doing in the case of the
recognized crop plants may prove worth while if applied to
promising native sorts, not yet recognized and domesticated.
The grasses, for instance, that supply forage of appreciable
value under the hard conditions that nature often imposes
would yield vastly more under the improved conditions that
man may provide. Good treatment pays immensely, whether
given to plants or animals. But good treatment does not con-
sist in providing new conditions, but in improving those to
which the plant has already become accustomed. You would
not transfer plants from the cold temperate to the tropical
zone, nor from the mountain heights to coastal plains. So in
choosing among the Wheat-grasses, one or more for field trial,
in order to choose intelligently, it is well that we should know
just the conditions under which they occur in nature. These
facts this bulletin endeavors to give.

THE PLAINS GRASSES.

The Wheat-grasses of the open plains are in a large
measure the sod-forming species. These are, of course, the
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most suitable for meadow grasses. Sparse they frequently
seem upon the arid open plains, yet under the influence of a
moderate amount of additional water, the often extensive un-
derground system of rootstocks gives rise to so many new
plants that a relatively dense crop is the result. Thousands of
acres of such meadows have been formed in Wyoming and
thousands more may be if water for irrigating the bench and
plains lands, not yet utilized, can be secured. As an example
of such native meadows, see Plate IV, representing most satis-
factory results even with but slight irrigation. Many such
meadows occur in basin-like depressions and in open valleys
which, in favorable seasons, yield crops without irrigation that
often are profitably harvested.

THE HILL SPECIES.

In the hills and mountains and in broken ground generally
it is the Bunch Wheat-grasses that prevail. Naturally these
are less suitable for meadow purposes, but for pasturage they
serve quit¢ as well. The fact that they naturally form in time
large dense tufts or bunches does not altogether preclude their
use as meadow grasses. If grown closely, as when sown for
hay, the tendency to form tufts is less marked. This is pe-
culiarly true of the most valuable of them all, viz., the Slender
Wheat-grass. When found in swales and moist depressions
this often grows so closely as to form a continuous uniform
sod. Especially fine results have been secured from this
species when sown on properly prepared ground for meadow
purposes. This has proven true not only in the field tests at
the Experiment Farm (See Plate I and Plate II, Fig. 2), but
equally good results have been secured upon ranches in this and
other States where it has been tried.

(For a full discussion of the natural habitat, relative
abundance and merit of the several species, and characters by
which they may be recognized, see the illustrated list in the
pages following. See Plate V.)
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TOLERANCE OF ALKALL

The characteristic that most notably makes the Wheat-
grasses of great importance in Western America is their tol-
erance of alkali. The great saline plains and alkaline basins
would lose much of their value were it not for the vegetation
that throughout the centuries has been adapting itself to the
high salt-content of the semi-arid soils. In the Wheat-grass
we find this tolerance more or less developed in most of them,
but the following show this quality to such an extent that a
stand and a crop may often be secured where other forage
plants would be a total failure. Fortunately the species that
endure the most alkali are the very ones that would be chosen
for meadow grasses, because of their other characteristics as -
well. While it is difficult to say definitely which species is the
most resistant, three of the more important ones may probably
be named in the following order: (1) Western Wheat-grass,
(2) Bench-land- Wheat-grass, (3) Slender Wheat-grass. Now,
it is not to be understood that these require alkali soil, but
simply that they will attain excellent development in spite of it.

MANAGEMENT OF MEADOWS.

1. NATURE'S MEapows.—For many years to come the
native meadows must be the basis for our forage. I think it
would be a conservative estimate to say that 75 per cent. of the
hay in this State comes from that source. Probably that pro-
portion might be maintained even if the tonnage be greatly
increased. In many of the meadows not even half the possible
results are obtained. Sometimes from lack of water, some-
times from too much, often from overpasturing or from pastur-
ing too late in the spring, and most frequently from continued
cropping with no adequate return to the soil. Many of the
crop failures or partial failures are to be attributed much less
to a lack of water than to a lack of other plant food. We see
this in the Wheat-grasses especially, for often a vigorous
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growth of leaves takes place and then growth ceases, as if the
soil strength was exhausted for the time. The failure to head-
out would not be conclusive but for the fact that with the same
amount of water the grass on the more fertile spots reaches
complete maturity.

The Wheat-grasses are very susceptible to cultural ad-
vantages. Rarely do plants respond more promptly to water in
«proper season, to increase in soil fertility or to the cultivation of
the same. While they grow in almost all soils, yet a loose soil,
even the wagon-track ridges along the roadside, tends to a
fuller development. This suggests some ways in which our
native meadows may be improved. The harrow, or even the
disc, if used freely in early spring, will tend to loosen the soil,
break up the tufts and the rootstocks. By this process we shall
secure a denser and more uniform stand and a more vigorous
growth.

2. FErriLizers.—So far in the history of agriculture in
Wyoming only the question of water has influenced our prac-
tice, since the temperature is outside our sphere of control, and
the soil, as soil, has apparently met every claim made upon it.
It is rich in all the elements of plant food, and we have gone
on in our treatment of it as if it were inexhaustible. Meadow
lands, of course, hold their own much better than lands planted
to other crops, but it does not require much acumen to see that
it is no more possible to go on taking something out of the soil,
and putting nothing in, year after year, without reducing and
finally exhausting its power of production, than it would be
to manage your bank account in the same manner. There are
two methods of managing vour bank account, each successful
in its day. One is to make your drafts upon it as small as pos-
sible and thus extend its life. The other is the business method
of withdrawng liberally for such investments as give promise
-of ability to return the same with interest. We may apply this
to our lands, growing upon them crops that make but slight
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demand upon them or those that withdraw much, but enable
us to return more.

So far in this State the question of commercial fertilizers
has not concerned us, and in that we are fortunate, but in the
farming districts the day is not far distant when it will be of
vital importance. At the present time, however, an appeal to
do more than husband the resources that we have would fall
upon deaf ears. But there are two things that will appeal to
every one as reasonable. First, secure the maximum results
from the native crops, or the crops introduced, but on cultivated
soils renovate and restore by returning at intervals the whole
or part of a crop. It is well known that the Legumes, such as
the clovers, vetches and alfalfa, not only draw but slightly upon
the soil, but as a means of aerating, loosening up and restoring
soil fertility, they are marvelously efficient. Second, and here
is where it seems to me we have been and are most foolishly
negligent, we ought to utilize the corral and barn yard manures.
In most portions of the State one sees no appreciation of the
value that manures possess. Ranchmen act as if it' were merely
an encumbrance to be rid of as best we may-—at most of no value
except to fill up ditches, cover culverts and corduroy bridges
or fill up undesirable lake beds. In too many places one sea-
son’s layers accumulate upon its predecessor’s, to leach out and
%leach out in summer’s storm and sun. There are acres and
acres where train loads of the finest fertilizers in the world
could be taken up with scrapers from the natural corrals among
the sheltering groves on our stream banks. Here it is left,
where it can do no possible good, to be washed down our
streams into either ocean. No more profitable methods for im-
proving our meadows occurs to me now than the spreading out
upon them, just before the irrigation season opens, all the avail-
able manures. That is an operation that would yield more than
ordinary profits.

While on this phase of the subject, it may be permissible
to call attention to the value of feeding the crops upon the
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meadow-lands themselves and not upon the roadways, in cor-
rals and wood-lots, where the waste and the droppings are not
utilized.

3. IrricarioNn.—None of the Wheat-grasses are naturally
bog grasses. Most of them do well with a relatively small
amount of water. None of them will endure flooding. Mead-
ows in which the water is turned on shoe-top deep in early
spring and left on till harvest will in a season or two be devoid
of Wheat-grasses. Sedges and rushes and often “Fox-tail”
will replace them all. To many ranchmen, it seems to be a
matter of indifference what is produced so long as something
grows. No criterion except bulk is applied in estimating the
value—not even weight, to say nothing of nutritive values.
The Wheat-grasses will endure great drought, but they yield
the best results when irrigated, much as you would the standard
grains. ' Give the soil one to four thorough wettings during the
season, according to the amount of the rainfall. Betwen times
no water should be applied at all, except as nature supplies it,
because by doing so low soil temperatures are maintained and
a condition is established to which these grasses are not accus-
tomed and to which they would not adapt themselves for gen-
erations.

4. Mape MEapows.—The Wheat-grasses are not difficult,
to grow. The seeds are large and, in properly matured seeds,
the per cent. of germination high. In soils prepared as you
would prepare them for wheat or oats a good stand may usually
be secured. The first season, of course, the yield is light, since
in these perennial species it requires one season for the root
systems to become established and for the stools to thicken up.
From the second year profitable crops should follow, on fair
soils, with moderate amounts of water. (See Plate I and Plate
IT, Fig. 2) :

SeEDs.—With the exception of the Slender Wheat-grass,
the seeds of the several species are not on the market. The fact
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