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INTRODUCTION.

This bulletin is the result of work undertaken early
in 1889 by the Experiment Station, to study the grasses
of the arid region, and more particularly of Colorado, in
order to find, if possible, some varieties which would fur-
nish more and better forage than those now cultivated.
The chemical work was undertaken to show the compari-
son in composition of these species as grown in their
native habitat, and afterward under cultivation; first,
without irrigation, and second, under irrigation. The
botanical work has heen almost exclusively performed by
our late Professor James Cassidy, and the chemieal work
by Dr. David O’Brine, Chemist.

The results of the work, as herein published, ave of
atwo-fold character; first, scientific, and second, practical.
Because the Hatch law contemplates both lines of work,
e must necessarily have the descriptions of the several
species in technical language, while the observations in
the field are of a very practical nature, and are intended
for the direct benefit of the farmers and those interested
I agriculture in this region. The bulletin deals with

grasses  almost exclusively; however, a few rushes
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(Juncae) and sedges are mentioned, as well as two lupins,
all of which are eaten by stock while grazing, and are
sometimes cut for hay.

There are mentioned : 122 species of grasses; 3 species
of sedges and rushes; 2 species of lupins; 1 species of
clover.

Hoping that the subject matter of this bulletin will
be but the beginning of a valuable work, which may be
carried forward to completion, we submit the same for the
benefit of the public.

C. L. INGERSOLL,
Director.



SOME COLORADO GRASSES

AND THEIR CHEMICAL ANALYSIS.

By JAMES CASSIDY, Botanist and Horticulturist.
AND
Dr. DAVID O’BRINE, Chemist.

The grasses are, without doubt, the most important
order of plants in the vegetable kingdom. A technical
knowledge of them is, however, difficult of acquirement,
owing to the complexity of the details of their structure.
Stockmen in this region invariably confound the rushes
and sedges with grasses, but no plant can be called a grass
that is not » member of the order Gremina, no matter
what its common name may be.

The sedges resemble, more or less, the grasses, as do
some members of the rush family (Juncus), but it is not
very difficult to distinguish between them on close
Inspection,

The more obvious distinctions between grasses and
and sedges are as follows:

The stems of grasses and rushes are hollow and com-
monly round, while the sedges have, usually, angled and
solid stems. The sheaths of grasses are split down the
entire length, but in sedges the sheaths are united
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above the joint. The flowers of sedges are in a solid
spike, while in grasses they ave displayed in spike racemes
or panicles.

Grasses are classified as follows :

I The cereal grasses, comprising wheat, oats, barley
corn and rice.

II. Hay and pasture grasses, including the well-
known orchard grass and timothy.

III.  Cane grasses, as sorghum, sugar cane, ete.

IV.  Ornamental grasses, such as the pampas grass.

V. Weedy grasses, represented in burr grass,
(Cenchrus tribuloides), pigeon grass, chess, ete.

The number of known species is about thirty-five
hundred, widely distributed the world over, being
especially predominant in temperate regions, where they
carpet the surface of the earth with a sott green turf, but
in tropical countries, their habit disappears, the grasses
growing in isolated tufts, having broader leaves and more
showy flowers.

All the grasses contain, in a greater or less degree,
especially before Dblooming, a sugary mucilage. The
creeping root stocks, too, are generally demulcent and
mucilaginous, besides being invaluable in securing the
stability and permanancy of shifting sands.

And every tiller of the soil recognizes their import-
ance in the production of hay and pasturage. In the
United States, we have a great variety of conditions, of
both soil and climate, with which to contend, and the
nunber of species of grass in cultivation is less than a dozen.

The following characteristics of grasses are explained
here, that observing persons may he the better prepared
to recognize the leading species without great difficulty :

The root consists of many strong fibres branching
through the soil in various directions, often binding it
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into a matted turf. Its function is the appropriation of
food from the soil, to be conveyed to the stem and leaves.

The stem is technically called a culm, because hollow
between the joints. It is divided, at intervals, by thick-
ened portions called nodes, which give it additional
strength.  The stem is sometimes horizontal and subter-
ranean, when it is botanically known as a rhizoma. In a
few cases the stem exhibits a bulbous enlargement at its
base, 1 which is stored nutriment for the plant’s use
under adverse circumstances.

The leaves are in two vertical ranks, parallel veined,
the lower portion of the leaf sheathing the stem, but with
the edges free. The expanded portion above is the blade.
It s either filiform, linear or lanceolate.

At the junction of the sheath and blade is a short
membrane, called the ligule or tongue, answering to
stipules in the higher plants.

The inflorescence may be in the form of a spike,
more or less dense or more spreading, as in the receme, or
still more branching, as in the panicle. It is sometimes
of importance to note whether these branches are in 1s,
2s, 35 or As.

The flowers are collected in little clusters called
spikelets.  One of the latter, separated into all its parts,
would be found to consist of two scales at the base, stand-
ing opposite each otber, of equal or unequal length,
called the outer glumes, and one or more such is a
spikelet.

The flower consists of two scales standing opposite
each other. The largest is called the flowering glume,
and is of a coarser texture than the smaller, called the palet.

Between these two scales there are usually three
stamens, with delicate filaments and versatile anthers, and
the pistil, with its two feathery stigmas.
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Fertilization is effected in grasses by the wind wafting
the pollen to the feathery stigmas.

To secure this end, grasses occur in great areas, and
owing to the great superabundance of pollen, the pistils
are certain of fertilization, either from their own or from
foreign pollen.

On the treeless plains a set of conditions obtain not
paralleled elsewhere, to meet which, by clothing them with
plants showing some adaptation to these conditions, and at
the same time be more productive than such as naturally
exist there at present, has long been a leading factor in the
work of the Department of Agriculture.

In fact, the possible agricultural value of some of our
native species has been a subject of interest and inquiry
for some time, especially to the people of the West and
South.

Some of the native specics yield an excellent growth
of herbage when not over-fed or tramped out. Others,
however, are too meagre of top to admit of their success-
ful cultivation, as against more thrifty kinds.

The plains grasses are of a dwarf, spreading habit,
and present a magnificent sight in June, clothed in the
richest green. These grasses are cured during late sum-
mer, the result of a high temperature, and the absence of
rain dissipating the stems and leaves of their surplus
moisture. The absence of wet snows, the high day tem-
perature and the protection afforded by the hills, renders
the wintering of stock a safe problem.

In order to collect some information in regard to the
distribution of particular kinds, their behavior under irri-
gation in the native meadow, and to collect seeds in uan-
tity of such as were deemed of possible value in the
plains region, an expedition was undertakon by the writer,
at the instigation of the Department of Agriculture and
of the State Experiment Station, accompanied by Mr
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Holmes, agent of the department, and by Mr. Hoeag,
of Fort Collins, who has given considerable attention to
the native grasses.

The route traversed was a northerly one, through the
Virginia Dale country to the Laramie plains. The irri-
gated and non-irrigated meadows were carefully examined.
Thence by Fort Halleck to North Park by Pass plains
and Big Creek, to Middle and AEgeria Parks by the
Arapahoe, Muddy and Gore Passes.

Haying had begun when we started, and was con-
tinuous until we reached higher mountain meadows.

Whatever of open range there is is very much over-
done, and in many cases the native grasses have given
way to Chenopodium Fremontii and the varieties. ‘

Cattle ate so plentifully of these plants that, in the
“round-ups” many cases of hoven resulted, all of which
were fatal unless the animals received attention. On the
Laramie plains the native meadows consist of Agropyrum
glavcum, the type with glaucous leaves and one with dark
green leaves; Keleria eristata—the latter, when irrigated, is
fully three feet high; Poa andine and sparsely leaved
forms of fenuifolic. In very wet spots are found Aira
caespitosa. and  Poa laevis; in alkaline soils Sporobolus
awroides and Distichlis maritima are the prevailing species.
At high elevations Poa tenuifolia is at its best in two forms,
the glaucous-leaved form being especially desirable; also,
two forms of Agropyrum wviolacewm, a magnificent hay
grass.  Elymus Americana, four to seven feet high, occurs
m large patches in openings in the timber. The dry
plains and high parks abound in Artemesia tridentata,
Bigelovia albicaulis and “ greasewood.”

Willows of several species—the aspen, alder, birch,
Rlws aromatica, var. trilobata, mountain mahogany, service-
herry, dmelanchier and Heuchera, with some species of cur.
rant and gooseberry—abound in the bottoms along
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streams.  Cowania (the cliff rose) abounds on the banks
of the Poudre. Among the rocks, in good soils, growing
in tufts, are Flymus Sibericus, Agropyrum divergens in two
forms. “Bouteloua racemosa, on the 'east” face of the
mountains. At one place only was Festuca Kingii seen.

The several species of “loco” oceur at all eleva-
tions.  Ouytropis Lamberti occurs at all elévations in a
variety of forms. Sophord sericen most ‘abundant at
5,000 feet, and in heavy soils. It is affected with a fun-
gus in this locality.  Astragalus bisuleatus, with flowers of
various shades of red and white, abounds in ‘moist ground.
Astragalus  caespitosa was seen only in oné place. .
Haydenianus and Druminondii are abundant in the ioothllla
of the Medicine Bow range.

The best mountain meadows seén were, in all cases,
those but recently cleared of under-brush and irrigated
but one or two seasons, but owing to the very imprudent
use of water in all of the meadows seen, these desirable
species are drowned out and their places taken by foxtail
(Hordeum), Agrostis scabra, and by many species of rushes
and sedge. «

The method of irrigating seems to be to turn on the
water early in the season and allow it to run until within
a few days of haying. Applying water to plants should
be managed so as to occur while the plants are in active
growth. When a sufficient irrigation has been given the
water should be taken off, as all the finer grasses and use-
ful plants are impatient of standing water about their
roots. The number of irrigations and the quantity can
only be determined by the owner. His judgment will be
based upon the rainfall during the early part of the
season, when hay is made, and the character of the
soil and subsoil. ‘

All the sedges seem to be known to ranchmen as
wire grass. The species most highly valued is Cuarer
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rupestris.  Of the rushes (Juncus), the species most valued
are Balticus and  Mertensiana.  The last mentioned is
thought to be the most desirable. This rush is considered
by stockmen as being more valuable for hay than any of
the grasses. Stock certainly relish the heavy-seeded cap-
sules of this species. '

Seeds were collected of 120 species, but in quantity
only of kinds thought to be profitable.

The most promising grasses for pasture are Festuca
scabrella, Oryzopsis cuspidata, I8 lymus sibericus, Agropyrum
divergens, Stipa viridula, of some of the finer forms.

For hay: Agropyrum glaucum and violaceum, Poa
tenuifolic, Sporobolus depauperatus, Ilymus Americanus,
Deyevzia stricte, D. Canadensis, Hilaria Jomesiz.

While many of the native species are verv deficient
i top, still it must be acknowledged that they improve
wonderfully in vigor with irrigation. This is notably so
in the case of buffalo grass (Buchloc dactyloides), which
more than holds its own in meadows where alfalfa has
been thinly seeded and which are irrigated two or three
times a year.

Some of the grasses collected must prove valuable in
regions having a sufficient rainfall, or where irrigation can
be had. Nothing can be finer, in the way of a hay grass,
than the glaucous-leaved form of Poa tenuifolia, or the
two forms of Agiopyrim violaceum.

Of the species most likely to succeed on the dry
plains, the following are the most promising: Elymus
Nibericus, dgropyrum divergens in two forms, Hilaria Jamesii,
Festuca: scabrella, Oryzopsis cuspidata, Koeleria cristata, Spo-
robolus airoides, Mullenbergic. Wrightii, gracilis, Bouteloua
oligostachya and B. racemosa, and a few others.
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Faithful experiment is needed to determine the agri-
cultural value of all the species collected, both with irri-
gation and on the dry plains, where the kinds will be
sustained by the limited rainfall alone.

The following is a list of the kinds of grasses and
forage plants and the quantities of seeds secured. The
difficulties and labor attending the collecting of seeds in
(quantities of some of the native grasses can be appreciated
only by those who have made the attempt. The more
rare species are to be had only in the most limited quan-
tities, and even this is affected by the character of the
season, in regard to rainfall and the number of stock on
the ranges to be worked over. The past four seasons
have Dbeen disastrous to the ranges west of the Medicine
Bow, owing to lack of rain or sufficient snow. As
a result, grasses are scant, except in places difficult of
access, and the number of stock of all kinds etfectually
prevents their seeding :

POA LZAVIS (Vasey).

Stems wiry, geniculate at Dbase; leaves linear to
filiform, scabrous, striate above, pubescent below ; ligule
clongated, lacerate; panicle diffuse, 4 to 8 inches long,
branches capillary, in 3s or 5g, tinely scabrous; spikelets
small, appressed, threc to five-flowered ; outer glumes very
unequal, the upper three-nerved at base; flowering glame
rounded on the back, obscurely five-nerved, somewhat
webby below the middle, and with broadly scarious apex;
palet shorter than the glume, acute or truncate.

This grass grows in stout tufts in wet meadows, on
the plains and in thc mountains, and while stock eat 1t
with avidity, it must be cousidered as having but little
agricultural value.
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POA ALPINA (L.).
(AvpiNe Meapow GRASS.)

Stems very smooth and scaly, growing in short tufts
6 to 12 inches high; stem leaves smooth, flat; panicle
short and broad, branches solitary or in pairs, spreading ;
spikelets three to nine-flowered; glumes scarious and
bronzy purple at apex.

Occuring at high elevations and in exposed situations.
It is to small to have much agricultural value.

POA COMPRESSA (L.).
(Frar-SreMMED MEsDOW GRass; WIRE GRass.)

Stems much flattened, decumbent, pale, wiry, about
1 foot high; leaves finely pubescent, striate on the upper
surface ; ligule truncate, hairy ; panicle narrow, contracted ;
branches solitary or in pairs; spikelets nearly sessile, about
five-flowered, finely pubescent; glumes with purplish
apex; palet equal, obtuse.

This grass is too small to have much value.

POA CAESIA (Smith).

Stens slender, wiry, rigid, 6 to 20 inches high ; leaves
very small, involute, scabrous; ligule short-pointed;
panicle oblong or pyramidal, loose ; branches in 2s, 3s or
5s, very scabrous; spikelets bronzy, three-flowered ; outer
glumes unequal, very acute, three-nerved, finely scabrous,
rough on the keel; flowering glume obtuse, with broadly
scarious apex, sparsely hairy on the mid-rib and
margins; palet smaller than the glume; apex truncate,
finely ciliate.

This grass is well distributed in the mountains. It
occurs In the shade of rocks along water courses, and is a
constituent of native meadows in Middle Park.
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POA ANDINA (Nutt).

Culms tufted, wiry, smooth, 6 to 18 inches high;
radical leaves half as long as the steni; stem leaves about
2 and the blade about 1 inch long, or almost wanting;
panicle 2 or 3 inches long, one sided, very slender;
branches in pairs, scabrous, erect; spikelets three to
seven-flowered ; outer glumes acute, rough on the keel,
scarious margined, the lower one-nerved, the upper three-
nerved at base; flowering glume obtuse, five-nerved at
base, softly pubescent below the middle, and with a
broadly scaricus erose, sometimes purplish apex; palet as
long as the glumes, pubescent on the nerves.

Abundant at 6,000 feet in the mountains, where it
forms a chief constituent of the native meadows, when not
too wet. Its agricultural value has not been determined.

ANALYSIS.
Moisture_ - __ ________ ______ 3.22
Ash o __ 841
Fat____ ______ 1.80
Albuminoid nitrogen.__._____ 4.06
Crude fiber_ . _____._________ 22,78
Nitrogen-frec extract .________ 62.95

Total . ____ ____________ 100.00



Poa AXNDINA.
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POA CASIA, var. STRICTA (Gray).

This variety occurs with the species, and is about 12
inches high, with a slender, purplish-red panicle, 3 to 4
inches long; leaves small, especially on the culm; ligule
short, truncate or pointed ; outer glumes very acute, espe-
cially the lower; flowering glume hairy on the margins,
and mid-rib below the middle; apex bronzy, scarious;
palet about equalling its glume, ciliate on the nerves.

Too small to be of value.

POA ALSODES (Gray).
(TaLL, SpEAR GRAsS; WooD Grass; Woop Spear GRrass.)

Culms very slender, erect, 2 to 3 feet high, acutely
two-angled at base; sheaths loose, retrorsely scabrous;
leaves about three on the stem, broadly or narrowly linear,
3 to 4 inches long; panicle 1 foot long, branches chiefly
m 4s, whorled, widely spreading, capillary, pendent,
flowering toward the apex; outer glumes acute; flowering
glume keeled, apex scarious, acute, cob-webby below the

middle on the nerves; palet shorter than its glume, two-
toothed.

This epecies in rich soils in the shade of willows
along water courses, at 6,000 feet. Probably of no agri-
cultural value.

ANALYSIS.

Moisture_ - ___ ____ ________ 8.72
Ash _ __ ________ . ____ 973
Fat_ . 2.13
Albuminoid nitrogen_________ 3.32
Crude fiber____ __ e 23.30
Nitrogen-free extract _________ 61.52

Total ____ ______________ 100.00
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POA PRATENSIS (L.).
(Juxe Grass: Kenrucky Brve Grass, Erc)

Stems slender, smooth, 1 to 3 teet high, somewhat
geniculate below, from running rootstocks; sheaths loose,
very smooth; ligule truncate; panicle oblong or pyra-
midal, sometimes one-sided ; spikelets about three-tlowered,
nearly sessile; outer glumes very acute, obscarely three-
nerved at base, nearly equal, rough on the keel: flowering
glume acute, distinctly three-nerved, densely woody for
two-thirds its length, the apex especially ; the keel scabrous.

This is the mountain type of this well-known grass,
It occurs in North Park in quantity, at an altitude of
9,000 feet, in the shade of Pinus balfowriana, var. aristata.
It 1s always much inferior to Poa tenuifolia.

[See cut on opposite page.]

POA LAXA (Haenke).
(Wavy MeaDow GRass.)

Stems crect, slender, wiry, 10 inchies high, the lower
joints geniculate: leaves narrowly linear, about two on
the stem, smooth ; sheaths shorter than the nodes, smooth ;
ligule elongated, pointed; panicle oblong, 1 to 3 inches
long : branches smooth, ¥ to 1 inch long, crect: spikelets
purplish, three or four-fiowered; outer glumes glabrous,
very acute, unequal, onc-nerved ; flowering glume pubera-
fent all over, five-nerved, apex acute, scarious, bronzy ;
palet equal, purplish, two-toothed.

This species in the mountaing on dry hillsides.  Too
small to be of much value.






SOME COLORADO GRASSES. 21

POA FLEXUOSA (Muhl), var., OCCIDENTALIS (Vasey).

Stems erect, tufted, from running root-stocks, 1 to 2
feet high; leaves flat, 1 to 4 inches long, hairy above;
sheaths scabrous, the upper one enclosing the base of the
panicle; ligule short, with broad, rounded apex; panicle
slender, spreading with age; branches mostly in 5s, from
1 to 2 inches long, scabrous, flower-bearing about half
their length; spikelets two to three-flowered, purplish;
outer glumes nearly equal, acute, the lower one-nerved,
the upper three-nerved; flowering glume distinctly three
to five-nerved, webby at the base, villous on the keel and
margins below the middle, scabrous above; apex acute,
scarious, and somewhat bronzy ; palet narrow, shorter than
its ghume, distinctly two-toothed.

This species in the shade of rocks in the foothills,
flowering early in May.

ANALYSIS.
Moisture-__ __________ ______ 7.42
Ash 5.91
Fat 2.58
Albuminoid nitrogen_________ 7.05
Crude fiber_______.__._______ 17.45
Nitrogen-free extract ___.._____ 67.01

Total ____ ______________100.00
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POA SEROTINA (Ehrh).

(Fause Rep Torp: Fowr Meapow GRass.)

Culms slender, smooth, 2 to 3 feet high; leaves
narrowly linear, smooth, about six on the stem, 2 to 4 in-
ches long ; sheaths shorter than the nodes: ligule elong-
ated, pointed; panicle slender, nodding, 4 to 10 inches
long; branches in 3s, capillary, scabrous, 1 to 3 inches
long ; spikelets two to four-flowered ; outer glumes narrow,
very acute, rough on the keel; flowering glume obscurely
five-nerved, pubescent on the keel and margins, apex
bronzy, obtuse: palet equal, acute.

The species is abundant on the plains, especially near
nrigating ditches. It is considered valuable where culti-
vated.

[See cut on opposite page.]

POA (Species ?).

Stems tufted, smootly, erect, from fibrous roots, about
1 foot high; leaves flat, scabrous only on the marging, 3
to G inches long, the sheath of the upper leat enclosing
the base of the panicle; ligule conspicunous, pointed;
panicle slender, loose, 6 mches long; branches capillary,
smooth, in 25 or 3s, distant, widely spreading, Hower bear-
ing only at the apex: spikelets three to four-flowered;
outer glumes uncqual, lanceolate, acute, rough on the
keel, scarious margined, the lower one-nerved, the upper
and larger three-nerved: fowering glume three-nerved,
sparingly webby on the mid-rib and margins, apex obtuse,
scarious:  palet equalling the glume, obscurely two-
toothed.

This species occurs in the foothills in the shade of
rocks, blooming in May and June. It probably has no
-alue.
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POA SYLVESTRIS (Gray).

Culms erect, flexuous, flattish, leafy; leaves
smooth, 3 to 6 lines long ; ligule clongated ; panicle close;
hranches very scabrous; spikelets two or three-flowered;
¢lumes purple tipped, scabrous on the mid-rib, nearly
equal, acute; flower glumes obscurely nerved, hairy on
the lower half of mid-vein and margin, webby at base;
palet acute, two-nerved, margined, ciliate, but little shorter
than its glume; panicle pale green, slender, branches
mostly in 3s.

This is a pale green, slender grass, growing in
meadows. It is worthy of trial.

POA EATONI (Watson).

Stems tufted, purplish at base, 2° high, from fibrous
roots; ligule elongated; sheaths and upper surface of
leaves minutely scabrous; panicle close, narrow ; branches
solitary or scabrous, in 2s,rarely in 3s; outer glume acute,
rough on the keel; flower glumes with broad, scarious,
hronzy apex below, purple and very hairy on the nerves,
especially the mid-rib and at the margins.

POA ARCTICA (R. Br.).

Culms slender, wiry, purplish, glabrous, 1° high ;
ligule clongated, sheath almost smooth; leaves linear,
smooth, small, 2 or 3 on a stem; panicle of 3 or 4 long
branches, capillary, in 2s, scabrous: spikelet three-
flowered ; florets large; outer glumes ovate, keeled, scab-
rous, purplish apex, acuminate, scarious; flower glume
five-nerved, acute, scarious, brownish apex ; palet equals
glume, toothed, scarious.

This species would be worthy of trial. Found in
dense shade on Gore Pass, with a fungus on it. A tufted
Poa from running root-stock.
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POA TENUIFOLIA (Nutt).
(Bunce GiRASS.)

Stems slender, tufted, 2 to 4 feet high; leaves glau-
cous or green, narrowly linear, finely scabrous in the
glancous type, and glabrous in the green-leaved type;
ligule elongated, pointed: panicle narrow, loose, few to
many-flowered, nodding; branches slender, scabrous, in
2s or 3s, flower hearing for about half their length;
spikelets about five-flowered : outer glumes unequal, very
acute, rough on the keel ; Howering glume lanceolate, with
broadly erose or acute, bronzy apex; puberulent in one
type; silky, hairy on the margins and mid-rib, below the
apex, in another ; palet about cqualling its glume, biden-
tate at apex.

This valuable hay grass occurs in two well-marked
forms in the mountain meadows. It is the finest of the
Poas, and should prove valuable under cultivation.

ANALYSIS,
Moisture oo 8.3
Ash 9.45
Fat o 292
Albuminoid mitrogen- - . 8.76
Crude fiber____ _______. 19.40
Nitrogen-free extract . ._____ 59.47

Total ____________ __..__100.00



Poa TextvrroLia.
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PANICUM DICHOTOMUM (L.).
(Panic GRass.)

Stems robust, widely spreading, almost cewespitose;
leaves lanceolate, flat, somewhat hairy on the upper sur-
face; ligule a fringe of hairs; lateral panicles included
i the sheaths; terminal panicle usually free, equalled by
the upper leaf; spikelets oblong; outer glumes unequal,
the outer broadly ovate, scarious; upper equalling the
flowering glume, which is seven-nerved; palet shorter
than its glume.

This species on adobe soil near Pueblo. Not gener-
ally distributed in the State.

ANALYSIS.
Moisture _______ ____________ 8.06
Ash . ___________________ 9.55
Fat________ . 3.20
Albuminoid nitrogen_________ 9.45
Crude fiber_________________ 16.24
Nitrogen-free extract___._____ 61.56
Total ______ L __ 100.00

PANICUM VIRGATUM (L.), var. GLAUCEPHYLLA.

Not so plentiful as the species from which it differs
m the glaucous leaves and sheaths; hairy on the margins.
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PANICUM VIRGATUM, (L.).

(Tarn Paxic Grass; SwitcH Grass.)

Stem stout, smooth, unbranched, growing chiefly in
stout clumps in moist soils on the plains, 1 to 5 feet high;
leaves ample, flat, hairy at base above, sometimes rough
on the margins; ligule a fringe of hair; sheaths longer
than the nodes; spikelets distant, purplish; outer glumes
very unequal, pointed, the lower five-nerved, the upper
seven-nerved ; male flower seven-nerved ; palet smaller,
two-nerved ; perfect flower, small, smooth, obtuse.

This species is one of the most promising of the
native hay grasses. It yields heavily to the acre, but
should be cut voung, as the ripened stems become woody
and are then unpalatable to stock. Depauperate forms
are met with in the mountains up to 7,000 fect.

ANALYSIS.

Moisture - ______________ 8.75
Ash 9.63
Fato 3.58
Albuminoid nitrogen____ _____ 12.3

Crude fiber o ____________ 19.50
Nitrogen-free extract- . _ 5493

Total - . __ 100.00



Pantcvas VIRGATUM.
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PANICUM CAPILLARE (L.).
{OLp Wirce Grass.)

Culms erect or spreading, 6 inches to 2 feet; sheaths
and leaves hairy; the upper sheath enclosing the base of
the panicle; the latter very diffuse, compound, with long
capillary branches.

Abundant in cultivated ground late in summer. A
had weed.

ANALYSIS.
Moisture - ____ _____.________ 850
Ash 9.70
Fat_ o o ____.. 278
Albuminoeid nitrogen____ _____ 12.34
Crude fiber___ ___________. 18.71
Nitrogen-free extract.. -~ 56.47
571630 I—— L RV

PANICUM CAPILLARE (L.), var. MINIMUM (Engel).

Culms 3 to 4 inches high; leaves less than 1 inch
long, scarious and ciliate on the margins; sheaths smooth,
striate, twisted ; ligule truncate, erose; branches of the
Panicle very rough, spreading; spikelets.on long pedicels;
outer glumes linear, acute, whitish, about equal, rough on
the mid-vein: sterile flower, keeled, mucronate; fertile
fower, obtuse or bidentate.

Common on the plains on moist, alkaline meadows;
flowering late in June. Of no value.
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PANICUM GLABRUM (Gaudin).

Stems prostrate, ascending, branching from the base;
leaves glabrous, very short, flat; sheaths—the lower hairy
at the throat; spikes 2 to 4 in pairs, slender; spikelets in
2 rows, ovate; glume and palet pubescent, becoming
purplish with age; ligule purplish.

This species flowers in the latter part of August and
through September, and occurs chiefly in lawns, where it
quickly affects the stand of blue grass, with its spreading,
dense stems and leaves. This grass is persistent and
widely distributed in lawns in Northern and Southern
Colorado.

ANALYSIS.

Moisture - _________._____ 7.40
Ash ol _______ 1250
Tato . . 458
Albuminoid nitrogen_________ 10.80
Crude fiber________ __._____ 16.11
Nitrogen-free extract - _____ 56.01

Total .o .. 100.00

PANICUM CRUS-GALLI (L.), var. ECHINATUM (Torr).

(BARN-YARD GRass.)

This form has the glumes blackish, and beset,
especially on the margins, with stiff hairs; glumes black-
ish, the margins clothed with stiff hairs; one of the
outer glumes awned.

It is considered to be of value. There are two forms
here, those with green glumes and those with black. In
wet places it attains a height, late in summer, of 6°. It
is readily eaten by horses. In gardens, it proves a form-
idable weed among slender rooted plants.
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PANICUM SANGUINALE (L.).

(Crae GRrass; FINGER (GRASS.)

Culm 1 to 2 feet, smooth, geniculate and rooting at
the lower joints, bearing + to 12 slender, spreading, pur-
plish spikes.

An introduced annual grass, seen occasionally in
cultivated ground. Said to be valuable at the South.

FESTUCA MICROSTACHYS (Nutt).
(Sarany Fescue; WesTERN FEsCUE.)

Culms about 1° high, slender, growing in tufts,
smooth or pubescent; leaves short and narrow; ligule
very short and small; panicle 1 to 4/ long, spicate, pur-
plish; branches in pairs, one of them nearly sessile:
glumes pulverulent, the outer acute, keeled : flower glume
rounded on back, keeled at apex and terminated hy a
short, scabrous awn; palet equal to the glume, short
awned.

This grass is too small to be of any value.

FESTUCA TENELLA (Willd).

Culms filiform, about 1 foot high ; leaves filiform, 1
t 4 inches long, panicle contracted, somewhat one-sided ;
outer glumes subulate, unequal; flowering glume rough,
mvolute, awned.

This species occurs in company with Festuea scabrella
and Feshuea ovina. It is not abundant, so that but a small
amount of the seed was procured. It cannot have much
value, owing to its lack of size and leaves.
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FESTUCA OVINA (L.), var. BREVIFOLIA (Watson).
(Surer's FEscUE.)

Culms and  sheaths smooth, erect, tufted, from
numerous fibrous roots: leaves setaceous, the radical 2
inches long, those of the culm smaller; ligule two-lobed ;
panicle racemose: spikelets about four-flowered : outer
glumes unequal : Howering glume pubescent, purplish at
apex, tipped with a short, rough Dristle; palet cqual,
toothed at apex.

This dry land Alpine form from .Fgeria Park. Tt
liag no agricultural value.

[See cut on opposite page.]

FESTUCA KINGII.

Culms about 2 feet high, stout, leafy, from running
root-stocks, the bases of the culms clothed with the
sheaths of dead leaves; leaves ample, glaucous, striate
above, glabrate below, the upper leat usually enclosing
the base of the rigid, narrow, spicate panicle; ligule
truncate, lacerate; hranches of the panicle in 2s or 3,
appressed and Hower bearing for about half their length;
spikelets about three-flowered : outer glumes lanccolate,
acute, with broadly, scarious margins; flowering glume
prominently five-nerved, finely pubescent under the lens;
apex very acute, the keel scabrous; palet shorter than the
glume, acutely two-toothed.

This grass grows in broad patehes in broken ground
on hillsides, in company with E lymus Sibericus and .lgro-
pyrum divergens. It was seen in one place only, at about
8,000 feet, on the North Poudre, and was out of
bloom August 1st. It is a promising species.
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FESTUCA ELATIOR (L.).

(TavL Fescue GRrass.)

Stems smooth, erect, from a geniculate base, 3 feet
high; leaves narrow, rough on the margin, 3 to 10 inches
long ; ligule very short; panicle slender, narrow, branches
solitary ; outer glumes narrow, long pointed; upper five-
nerved, lower one-nerved; flowering glume faintly five-
nerved, obtuse; palet thinner, obtuse or acute.

An introduced grass occasionly seen in cultivated
fields. It often attains a height of 2} feet, with irrigation.

AGROSTIS ALBA (L.).
(WuiTe BeEnT GRass.)

Stems slender, smooth, about 3 feet high, geniculate,
at base; leaves linear, rough, those of the culm 2 or 3
inches long; ligule elongated, pointed; panicle slender,
spreading in bloom, purplish in all the mountain speci-
mens, greenish white at lower altitudes; outer glumes
lanceolate, acute; flowering glume shorter, thinner,
obscurely three to five-nerved.

Found abundantly all over the State, in cultivated
regicns.  A. wulgaris (ved top) differs from 4. alba, chiefly
in the former having a truncate ligule.

ANALYSIS.

. DURANGO. FORT COLLINS.
Moisture - __ __________ 8.31 812
Ash_________ __________ 10.80 10.80
¥Fat ______ .. 2.31 2.09
Albuminiod nitrogen -____  5.45 7.10
Cl:ude fiber______ ________ 19.74 20.29
Nitrogen-free extract-_.___ 61.70 59.72

Total ____ __________ 100.00 100.00
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AGROSTIS EXARATA (Trin).’
{(NortHERN RED Tor: MounTtaixy Rep Tor.)

Stems tufted, root fibrous, 1 to 2 feet high, clothed at
base with many broadish leaves; sheaths loase and
smooth ; ligule elongated, lacerate; leaves flat, scabrous,
especially on the upper surface; panicle slender, narrow,
loose, purplish; outer glumes of about equal length,
acuminate, rough on the keel; fowering glame one-
third shorter than the outer ones, scarious, five-nerved,
the apex about four-toothed; the palet, if present, very
minute.

This species in moist places In the mountains, and
exceedingly variable.  Not abundant in the region
traveled over.  Its value is not known, but it can hardly
prove superior to Agrostis vulyaris.

ANALYSIS.

Moisture . _____ 7.84
Ash .. 8.98
Fat oo . 2.85
Albuminoid nitrogen . . _ 8.25
Crude fiber_________________ 20,22
Nitrogen-free extract - 59.70

Total - _____ ___________ 100.00
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AGROSTIS SCABRA (Willd).
(Hatr GRrass.)

Stems tufted, slender, decumbent, pale green, 1 to 2
feet high; leaves narrow, scabrous, the lower becoming
involute ; sheaths shorter than the nodes; ligule short,
truncate; panicle loose, spreading, purplish; branches
scabrous, capillary, flower-bearing near the apex; outer
glumes equal, linear, acuminate, rough on the keel;
flowering glume hyaline, three to five-nerved at base;
palet absent or very small.

This worthless species is abundant in wet meadows,
at all elevations.

ANALYSIS.

Moisture - - o 9.50
Ash o 6.03
Pat . 241
Albuminoid nitrogen ... ___ 7.66
Crude fiber _________________ 19.78
Nitrogen-free extract . ____ ____ 64.12

Total oo oL 100.00

AGROSTIS CANINA (L.).
(Browny BeNT GRASS.)

Culms three-leaved, slender, very smooth, bearing a
spreading, slender panicle, not very scabrous, of small
flowers; leaves mainly clustering at the ground, short and
narrow, those of the culm about 1’ long; branches of the
panicle capillary, in pairs or even solitary; spikelets on
short, hair-like pedicels; outer glume very acute, mem-
branous or scarious, nearly eqaal; flowering glume three-
nerved, straight, awned from the apex or near it; palet
very minute.

This is abundant in the mountains, and exhibits a
great variety of forms where it makes a sod, but it is so
small as not to be considered of agricultural value.
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LOLIUM PERENNE (L.).
(RyE GRass.)

A native perennial grass of Europe. Stems are 2 to
3 feet high, leafv, carrving a spike-like panicle 6 to 8/
in length; spikelets 3/ long, seven to eleven-flowered,
placed edge-wise to the stem: outer glume half as long
as the spikelets, inner cne usually absent.

Worthy of trial here. "Considered a valuable grass
by those who have tried it at the East.

T ANALYSIS.

Moistureo . ________ ______ 8.50
Ash o 3.81
Fat . 3.44
Albuminoid nitrogen.._._____ 10.44
Crude fibero oo ______ 21.26
Nitrogen-free extract _________ 56.05

Total. _______________ 1600.00

DEYEUXIA SYLVATICA (Kth.).

Culms 1 to 2 feet high, rigid, leafy; radical leaves
as long as the panicle, stem leaves becoming eradually
shorter, scabrous, involute, acuminate, pointed; panicle
dense, spike like, 3 to 6 inches long; rays usually in s,
vough ; outer glumes nearly equal, lanceolate, pointed : the
upper three-nerved, the lotver one-nerved ; rough on the
keel, longer than the floret ; flowering glume three or four-
toothed, grooved on the back; the divergent rough, stout,
awn bent and twisted helow the middle; hairs copious
silky, uncqual, longest at the sides.

[See cut on opposite page.]
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DEYEUXIA LAPPONICA (Kth.).

Lower glume scarious, almost equal, alternate at
apex, scabrous on keel and purplish below; flowering
glume of similar texture, shorter than glume, two-toothed
at apex; furnished with a yellowish, twisted awn, bent
about the middle, and purplish; palet very narrow, two-
toothed, hyaline; anthers purplish; rhachis protruding
beyond the flower, into a villous bristle. In this plant
the outer glumes are very much shorter than the flower-
ing glume; sheaths and leaves finely sulcate, scabrous;
ligule lacerate, oblong, rounded and truncate; outer glume
lanceolate, very acute, scabrous on keel; flowering glume
two or three-toothed, perhaps lacerate, with awn; lower
outer glume three-nerved, upper onemerved ; fowering
glume with lacerate, two-cleft apex, shorter than glume,
furnished on back with a bent, diverging awn, a tuft of
silky hairs on each lower margin; a silky bristle standing
opposite the palet, which is narrow, thin and 2 to 4’ long;
panicle close, spicate, branches in 5s; plant 1 foot high.

Found near Little Muddy in unirrigated meadow.

DEYEUXIA STRICTA (Trin).

Culms 3 to 5 feet high, stout, leafy; sheaths loose
and smooth ; leaves nmarrow, involute, pale, finely scab-
rous; hﬂulo clongated, lacemte panicle loose, densely
ﬂo“ewl 3 to 6 inches lono branches erect, appressed in
hs or Ts, very scabrous ; outer glumes nearly equal, scab-
rous all over, very acute, the lower three-nerved, the
upper and Ionge1 one-nerved ; flowering glume promi-
nontly five-nerved, two to four-toothed at apex, shorter

han the glumes; a slender, straight awn—Ilittle, if at all,
e\ceedmo it, from near the mlddlp the ring of fuscous
hairs coplous and nearly the lenoth of the omme palet
small, narrow, two-nerved.

"This very robust species is found at high elevations
n the mountains, growing in moist, but not shady, situa-
tions. Tt is a promising hay grass, but it is difficult to
Procure seeds in quantity, because of its scarcity.
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DEYEUXIA CANADENSIS (Beauv.).
(Buve JoinT; SmarL REeDp Grass.)

Culms 3 to 6 feet high, and with the sheath finely
scabrous ; leaves very rough, 6 to 15 inches long ; sheaths
shorter than the nodes, hairy at the throat; ligule elong-
ated; panicle oblong or pyramidal, spreading, purplish,
6 inches to 1 foot long; branches in 3s, very scabrous:
outer glumes cqual, lanceolate, scabrous; flowering glume
hyaline, toothed at apex, bearing a slender awn, about the
length of the glume; hairs at hase copious, equaling the
glume; palet shorter than its glume.

This is one of the most robust and leafy of the native
grasses. It 1s confined chiefly to the mountain regions
where it grows in isolated clumps along streams or in
moist meadows. Its agricultural value is not known.

ANALYSIS.
Moisture - ______ _______ - 798
Ash 13.20
Fat o ____. 346
Albuminoid nitrogen_ ______ __ 7.80
Crude fiber— . ______ 18.85
Nitrogen-free extract - .__. .___ 56.69



NMARA-DEL .
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BROMUS CILIATUS (L.).

Stems 2 to 4 feet high; leaves pale green, somewhat
rough ; sheaths loose, shorter than the nodes, densely
wooly ; ligule truncate; panicle nodding, branches in 3s
or 5s, widely spreading ; lower outer glume narrow, one-
nerved, upper three-nerved, mucronate; flowering glume
silky, villous on the margins, the mid-rib terminating in
a short, rough awn; palet equal, obtuse or two-toothed.

This grass occurs in shade or among rocks, in stout
tufts, at nearly all elevations. [Varies to old variety
B. purgans, L.].

ANALYSIS.
Moisture - ____._______ . .. 8.07
Ash 719
Fat - . 3.10
Albuminoid nitrogen. 473
Crude fiber____ ____________ 28.66
Nitrogen-free extract .. _.__._ 56.32
Total . 100.00

BROMUS BREVIARISTATUS (Thurb).

Culm 2 to 3 feet high; leaves flat, scabrous above,
often 8 inches long on the stem ; sheaths shorter than the
nodes, the lower ones downy, the upper smooth; ligule
elongated ; panicle slender, loose, erect; branches solitary
orin pairs; spikelets scabrous, compressed, sharply two-
edged, six to eight flowered ; outer glumes narrow, acumi-
hate, five to seven-nerved; towering glume obscurely
nine-nerved, tipped with a bristle 1 line long.

Abundant along the east face of the Rocky
Mountains,
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BROMUS UNIOLOIDES (Willd).

(ScHRADER’s GGRass.  SyN.—B. ScHRaDERI; FEstvca Uxioroipes.)

Culms crect, smooth, 3 feet high ; sheaths loose and
glabrous; leaves flat, linear, scabrous on both sides: ligule
very short; panicle loose, rigid, compound ; branches in
2s or 3s, very scabrous: spikelets two-edged, very flat,
about ten-flowered: outer glumes uncqual, acute, the
lower four or five-nerved, the upper about seven-nerved,
canescent with silky, spreading hairs, hoth with scarious
margins; Howering glume similar, about nine-nerved, the
keel terminating in a rough, straight awn; palet equal,
acutely two-toothed.

This species in a natural meadow at Virginia Dale.

ANALYRIS,

Moisture.__ ________________ 800
Ash 7.58
Pat . 470
Albuminoid nitrogen____ _____ 8.26
Crude fibevo _ ____ ________ 26.00
Nitrogen-free extract .________ 53.46
« ——

Total ____ . _____________ 100.00

BROMUS MEXICANA (Beal).

Culms 2° high: nodes frequently geniculate; leaves
almost smooth ; sheaths and leaves silky, villous; panicle
nodding, loose and open; branches in 5s, rough; 1 to 2
spikelets on extremity of cach branch, 1’ long on longish,
flexuouns, slender pedicels: glumes all strongly nerved;
outer glume threc-nerved; upper glume seven to nine-
nerved ; flowering glume cleft at apex, rough and short.
The diverging awn is the most noticeable feature of the
forets.
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BROMUS KALMII (Gray), var. PORTERI.
(Brome GRrass.)
> Stems slender, smooth, 1 to 2 feet high; leaves and
sheaths scabrous; panicle compound, drooping ; spikelets
silky, hairy, seven to nine-flowered; outer glumes obtuse,
three-nerved ; flowering glume about seven-nerved, termi-
nating in a straight awn about 2 lines long.

This species was procured at Del Norte, where it is

sald to be abundant and valuable for winter feed.

ANALYSIS,
Moisture_ - - ____ ________ 7.91
Ash o _______ 108
Tat 2.30
Albuminoid nitrogen._____ ___ 9.40
Crude fiber._._ __ S 15.19
Nitrogen-frec extract -________ 6543
Total __ - . ____ 100.00

BROMUS SECALINUS (L.).
(Cugess or CHEAT.)

Culms erect, 2 to 4 feet high, rough below, hairy at
the nodes; leaves linear, hairy above; sheaths shorter
than the nodes, rough; ligule short, laciniate; panicle
spreading, with nodding spikelets : outer glumes unequal,
the lower five-nerved, the upper seven-nerved, finely scab-
rous all over; flowering glume five to seven-nerved;
apex two-toothed ; awn straight, rough or absent; palet
slightly exceeding its glume, two-toothed.

This ornamental, but worthless, grass is NOw common
on the plaing, in waste places.

ANALYSIS, ,

Moisture . ___ 7.00
Asho___ 10.86
Fat____ ___ 2.27
Albuminoid nitrogen____.____ 8.89
Crude fiber_________________ 19.20
Nitrogen-free extract_ . _____ 58.78

Total - _____ 100.00
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ELYMUS CONDENSATUS (Presl.).

(Giaxt RYE GRrass.)

Culms large, coarse, 6 to 12° high; sheaths rough;
also, leaves on both sides; flowers in a rigid spike less
than 10"; spikelets three to five, sessile at each jolnt,
three to five-lowered ; outer glumes scabrous, bristle like,
shorter than the glume; flowering glume five-nerved,
mucronate, having palet shorter than its glume.

A coarse grass; cut early for hay, otherwise of but
little value.

[See cut on opposite page.]

ELYMUS SIBERICUS (L.).

Stems tufted, very leafy, 2 to 3 feet high; leaves
large, glabrous or scabrous; spike erect, nodding with
age; spikelets in pairs or rarely solitary; ligule very
short; sheaths shorter than the nodes; outer glume subu-
late, setaceous, rough ; flowering glume five-nerved, scab-
.rous above and terminating in a rough, straight awn;
palet obtuse or two-toothed at apex, ciliate on the nerves.

This grass grows in stout tufts in rocky soils and
arid situations. It is considered to be valuable, by
dairymen, for winter feed.

ANALYSIS.
Moisture - ____________. 793
Ash . ______ . 10.25
Fat 2.62
Albuminoid nitrogen___-_____ 5.24
Crude fiber_________________ 20.85
Nitrogen-free extract _._______ 61.04
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ELYMUS AMERICANUS (V. & S.}.

Culms erect, leafy, smooth, 3 to 7 feet high; leaves.
ample, scabrous, glaucous; ligule short, truncate; spike-
dense, cylindrical, 3 to 5 inches long; spikelets twe at
each joint of the rhachis, each three-flowered, 2 of them
on short pedicils, the upper one imperfectly doveloped;
outer glumes nearly equal, scarious margined, three-nerved,.
scabrous, apex bristle tipped ; flowering glume rounded on
the back, obscurely five-nerved above, finely scabrous,
apex terminating in a rough, straight awn, much longer-
than the glume; palet equal, narrow, ciliate on the-
margins, apex obtuse.

This promising species is abundant on the Arapahce
Pass, in rich soils where it is partially shaded by pines.
and quaking asp. ,

ANALYSIS.
Moisture . .___ ______________ 8.87
Ash_______ . 8.06
Fat . 2.32
Albuminoid nitrogen_________ 12.86
Crude fiber_________________ 19.79
Nitrogen-free extract- ______ __ 56.97
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ELYMUS CANADENSIS (L.).

(WiLp Rye; LyME Grass; TERRELL GRrass.)

Culms 1 to 4 feet high, leafy; leaves lanceolate, very
rough ; ligule very short; spike loose, cylindrical, nodding
above; outer glumes subulate, two to four-nerved, termi-
nating in a short, rough awn ; flowering glume five-nerved,
two-toothed, rough, hairy, terminating in a scabrous,
spreading awn, longer than itself; palet shorter than its

glume, two-toothed, ciliate on the margins.

The variety glaucifolius, G, is less common than

the species in this locality.

altitudes.

This grass is common in this region, except at high
It should be cut young, as the whole plant

becomes very harsh and rough when mature.

ANALYSIS.
Moisture - ____ __________ 8.03
Ash ______ . 10.75
Yat L __ 2.03
Albuminoid nitrogen____ _____ 7.09
Crude fiber— . ____________ 19.88
Nitrogen-free extract . 60.25



Ervmus CANADENSTS.



SOME COLORADO GRASSES. 61

ELYMUS (Species ?).
(LyME GRASS.)

Culms smooth, 2 to 3 feet high; geniculate at base
and at some of the upper nodes; leaves flat, finely scab-
wous, especially above; sheaths smooth, shorter than the
nodes; ligule nearly obsolete; spike slender, densely
flowered, nodding or very rigid; spikelets in pairs, about
three-flowered ; outer glumes three, subulate, finely scab-
rous, terminating in an awn the length of the spike;
lowering glume glistening, rounded on the back, obscurely
nerved, tipped with a rough, straight awn ; palet minutely
toothed.

Along streams, east face of Rocky Mountains and at
Lanon City.

ANALYSIS.
Moisture .. ______ R 7.39
Ash oo . 5.34
Fat o ____ 254
Albuninoid nitrogen_ ___.. .___ 10.33
Crude fiber____ ______ _______ 21.99
Nitrogen-free extract_ ________ 59.80

Total - - ______.______.100.00
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ELYMUS SITANION (Schult).

Stems in tufts, very smooth, growing in moist
meadows or in the shade of woods, where it attains a
height of 3 feet; leaves ample, sharp pointed, glaucous or
hairy, the upper leaf often enclosing the base of the
panicle; spike rigid, purplish when young; glumes long
awned, much reflexed with age.

This grass resembles Hordeum jubatwm in a general
way, and with it is a worthless weed. It is found in all
of the mountain meadows, but is not abundant anywhere.

ANALYSIS.

Moisture - 8.00
Ash ____ ______ ____________ 6.95
Fat____ 2.29
Albuminoid nitrogen________._ 4,98
Crude fiber .. _____________ 19.10
Nitrogen-free extract. . 66.68

Total - .. 100.00

CATABROSA AQUATICA (Beauv.).

Culms 6’ to 2° high, very smooth and leafy to the
panicle; leaves flat and glabrous, except on margin;
ligules large, membranous; panicle close, thin, of five or
more, distant, divided branchlets; outer glumes unequal,
scarious; flowering glume four-nerved; apex searious,
truncate, erose.

This is an aquatic, creeping grass; flowers jointed at
hase; soon deciduous.
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AGROPYRUM VIOLACEUM (Beauv.).

Culms 2 to 5 feet high, densely tufted, geniculate
helow, fibrous rooted ; leaves flat, glaucous or green, scab-
rous, especially on the upper surface; spike 2 to 6 inches
long, rigid; spikelets three to five-flowered, purplish;
outer glumes strongly five-nerved, equal, both short,
pointed and rough; flowering glume short awned,
obscurely five-nerved, two of the latter extending into
short teeth ; palet equal, truncate or two-toothed.

There are two forms of this species, differing chiefly
in the color of the leaves and stems. Both are valuable
hay grasses, enduring more moisture than _Agropyrum
lauenm.

ANALYSIS.

Moisture .. ____ _______ 8.30
Ash o ________ 5.74
Fat ___ .. 2.24
Albuminoid nitrogen_________ 7.10
Crude fiber_ ________________ 21.14
Nitrogen-free extract-________ 63.78

Total _____ ____________ 100.00

AGROPYRUM UNILATERALE.

Culms erect, smooth, 3 to 4 feet high; leaves ample,
very scabrous; ligule truncate, very short; panicie slen-
der. spicate, secund, nodding; spikelets three to four-
flowered ; rhachis hairy; outer glumes linear, four to six-
nerved, tipped with a rough awn } inch long; nerves
scabrous ; flowering glume finely scabrous, flattened and
obscurely nerved below; apex rougher, acutely two-
toothed, the mid-nerve terminating in a rough, straight
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awn 2 inches long ; palet shorter than the glume, obtuse
-or retuse, ciliate on the nerves.

This species grows in stout tufts along the banks of
streams, at from 7,000 to 8,000 feet. The culms are very
Teafy and robust; hence, perhaps of some value.

ANALYSIS, .
Moisture - ________ 841
Ash . 121
Fat ______._ __ I 3.13
Albuminoid nitrogen_ .__ Do~ 569
Crude fibero . _________ < 17.90

“Nitrogen-frec extract.__ ______ 69.07

Total - . 100.00

AGROPYRUM TENERUM (Vasey).
(WHEAT Grass; Coump WHEAT (GRaSS.)

Stems from fibrous roots, smooth, slender, geniculate
-at the lower joint, often 4 feet high; leaves flat, scabrous
3 1o 6 inches long, about four on a stem ; sheaths smooth,
shorter than the nodes; ligule nearly obsolete; spike
slender, nodding, 4 to 8 inches long; spikelets about five-
fowered, appressed to the rhachis; outer glumes equal,
prominently five to seven-nerved, obtuse ; flowering glume
obscurely five-nerved above, rounded below, very scahrous
all over; palet shorter than its glume, truncate.

A hay grass maturing carly.  Common in this
Tegion in moist meadows and in waste places.

ANALYSIS.

Moisture - - __ __________ 7.86
Ash_ o ____ 5,28
Fat . . 2.04
Albuminoeid nitrogen- .- 6.15
Crude fiber- ________ 20.20
Nitrogen-free extract .- ____ 65.33
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AGROPYRUM DIVERGENS (Nees).

Stems wiry, slender, crect or sometimes geniculate, 2
to 3 feet high, from running root-stocks; sheaths loose,
striate, shorter than the nodes; ligule very short, truncate;
leaves narrowly linear, glaucous or green, numerous;
panicle slender, nodding; spikelets about five-flowered ;
outer glumes nearly equal, scabrous, three-nerved, short,
rough awned; flowering glume scabrous, rounded on the
back, obscurely five-nerved, the apex terminating in a
rough, divergent awn; palet shorter than its glume,
truncate.

This species grows in stout clumps in the clefts of
rocks in exposed situations, in company with FElymaus
Nibericus and Festuca Kingiid.

ANALYSIS.

Moisture - o _________ 8.40
Ash . ____ 8.70
Fat o . 2.31
Albumineid nitrogen_ ____ ____ 6.87
Crude fiber_ ... __________ 23.52
Nitrogen-freec extract-__ ______ 58.60

Total _____ 100.00

AGROPYRUM STRIGOSUM (Beauv.).

About 1 foot high, growing in tufts; sheaths smooth ;
stem leaves narrow, strigose, pulverulent on the upper
surface, smooth below, glaucous; spike 6’ long, slender;
outer glumes acute; flowering glume five-nerved, with
rough, divergent awn.

This species at high elevations, usually, and in dry
soil.  Worthy of trial, perhaps, as a dry land grass Said
hot to have a running root-stock.
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STIPA VIRIDULA (Trin).

Culms 2 to 4 feet higly, leafy, clothed at base with
the sheaths of dead leaves; sheaths loose, hairy on the
margins, striate, the uppermost enclosing the base of the
panicle: leaves linear, soon involute, glabrous, except on
the margins; ligule small, truncate; panicle 4 to 12
inches long, loose and very narrow ; hranches usually in
pairs, hairy at base, ercct, appressed; spikelets one-
flowered, short pediceled; outer glumes about equal,
bristle pointed, membranous, three-nerved; Howering
glume clothed with short hairs, which are somewhat
longer at the toothed apex, terminating in a slender, twice
bent, pubescent awn, which is also twisted below the
middle: palet shorter than its glume, by which it is
involved.

This grass grows in tufts, in dry soils, with Festuce
scabrelle and Festuea orving, or, it may occupy large areas
almost alone. It is cagerly sought for by stock.

ANALYSIS.
Moisture - ______ ___.________ 830
Ash o .75
Fat . _____ 228
Albuminoid nitrogen. ______ __ 9.47
Crude fibero o _____________ 19.38
Nitrogen-free extract - ._______ (1.12

Total o o ____ 100.00
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STIPA SPARTEA (Trin).
(PorcUPINE GRASS.)

Stems tufted, smooth, 2 to 3 feet high ; leaves 6 to 10
inches long, involute, long pointed, smooth; sheaths
shorter than the nodes, loose, hairy on the margins; ligule
very short, truncate erose; panicle slender, spicate, about
1 foot long; branches in 5s, erect, appressed 1 to 3 inches
long: outer glumes lanceolate, bristle pointed, the lower
three-nerved, the upper five-nerved, rough on the keel:
flowering glume villous bearded, especially at the acute
callus and apex; awn 1 to 2 inches long, hent near the
middle, short appressed, hairy below, scabrous above.

This species occurs in the foothills and on the plains,
along irvigating ditches. Stock seem to eat it only in
winter.

ANALYSIS.
Moisture- . ________ ______ 9.00
Ash oL - 178
R 2.46
Albuminoid nitrogen..._.._.__ 8.34
Crude fiber_ . ____._________ 23.81
Nitrogen-free extract ____ _____ 60.61
Total .- o . 100.00

STIPA MONGOLICA (Turez).

Stems smooth, leafy to the panicle, purplish, wiry;
leaves filiform, those of the culm 1 to 2’ long, radical 3 to
¥ long ; panicle purplish, 1 to 3/ long ; outer glume lan-
ceolate, purplish, shining, glabrous, equaling the florets
flowering glume silky, hairy, especially at apex, terminat-
ng in a twisted, (1 or 2) bent awn over 1/ long.

This appears to be a tufted, dry land grass, with the
remains of many dead sheaths at base.
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STIPA COMATA (Trin).

Stems stout, smooth, 2 to 3 feet high, some of the
lower joints geniculate; sheaths loose, finely scabrous;
panicle included at base by the upper sheath; outer
glumes whitish, three-nerved, about equal, long poiuted ;
flowering glume villous at the pointed callus, appressed,
silky, hairy above: awn 4 to 6 inches long, stout, twisted
below, twice bent at the middle, rough.

This grass is commnion in dry soils and exposed situa-
tions, up to 8,000 feet. It is readily recognized in early
summer by its bleached appearance.

ANALYSIS.
Motsture - ___________._._____ 776
Ash o 8.80
Fat_____ . 3.37
Albuminoid nitrogen____ _____ 4.72
Crude fiber____ ______ _______ 24.92
Nitrogen-free extract_________ 58.19

Total . ____ 100.00

STIPA (Species ?).

Culms tufted from fibrous roots, wiry, purplish,
smooth, about 2 feet in height; leaves narrow, involute,
6 to 10 inches long, scabrous above; sheaths shorter than
the nodes, smooth ; ligule almost none; panicle slender,
erect, 2 to 3 Inches long: branches solitary or in pais,
appressed to the axis; outer glumes lanceolate, very
acuminate, membranous, purplish, the lower somewhat
the longest; flowering glume silky, villous, callus obtuse,
apex terminating in a twisted, usually twice bent, scahrous
awn 1 inch long.

This Stipa was seen but once, near the Lulu Pass,
growing among rocks in an exposed situation.
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DESCHAMPSIA FLEXUOSA (Beauv.).

Stems smooth, slender, tufted, nearly naked, 1 to 2
feet high; leaves bristle like, chiefly in radical tufts, 1 to
4 inches long; liguie elongated, pointed ; panicle slender,
spreading; branches in 4s or 35s, very smooth;
spikelets two-flowered; outer glumes ovate-lanceolate,
shorter than the florets, apex scarious, bronzy, the lower
glune three-nerved at base, the upper and shorter one-
nerved; Howering glume four-nerved, purplish, silky,
hairy below, apex scarious, four-toothed; awn attached
below the middle, finely ciliate, somewhat divergent, but
not bent; palet shorter than its glume, two-toothed.

This species on the east face of the Rocky Mountains,
at high elevations.

DESCHAMPSIA DANTHONIOIDES (Munro).

Calms from 6 inches to 2 feet high; leaves narrow,
very rough; sheaths also very rough, shorter than the
nodes, twisted ; ligule elongated ; panicle densely flowered,
spicate: branches in 3s, 1 inch long, flowered to the base;
outer glumes equal, membranous, lanceolate, acuminate,
much longer than the florets, the lower one-nerved, the
upper three-nerved, both scabrous on the keel; flowering
glume with a few short hairs at base, conspicuously five-
nerved, apex two-toothed; awn exserted, attached and
hent below the middle; palet hyaline, two-toothed.

This grass was seen on the Arapahoe Pass, partly
in the shade of pines, hut not in any quantity.
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DESCHAMPSIA CZAESPITOSA (Beauv.).
(Hair Grass.)

Culms smooth, crect, tufted, from fibrous roots; leaves
chiefly in radical tufts, linear, involute, 3 to 12 inches
long, scabrous on the margins ; ligule elongated, pointed;
panicle slender, virgate, nodding, 6 to 12 inches long;
branches capillary, scabrous, spreading, distant, 3 to 4
inches long; spikelets oblong, purplish, two-flowered ;
outer glumes about equal, lanceolate, acute, the lower one-
nerved, the upper three-nerved at base, slightly exceeding
the flovets; flowering glume with truncate, four or five-
toothed, scarious apex, and a few, short, silky hairs at
base; awn straight or slightly geniculate at the middle,
scabrous, inserted at the base of the glume and slightly
exceeding the outer ones.

This species is confined to moist meadows and shady
situations in the mountains, where it forms a large portion
of the native hay. The culms arc too light to
make the hest hay, but it affords a large amount
of good pasturage, as its radical leaves are numerous and
ample in the more robust forms.

ANALYSIS.
Moisture - . 7 8.15
Ash o~ 13.86
Fat o 1.77
Albuminoid nitrogen__..._ 8.05
Crade fiber - ___ ______ 27.40
Nitrogen-free extract - . _.__ 48.92

Total o . 100.00
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SPOROBOLUS DEPAUPERATUS (Vasey).

Culms slender, tufted, branching from the ground,
geniculate below, 6 to 18 inches high; leaves setaceous,
glabrate, 1 to 3 inches long; sheaths longer than the
nodes; panicle linear, very narrow, 1 to 4 inches long,
the terminal one sometimes included at base; branches
in 2s or 3s, interrupted below ; outer glumes nearly equal,
scarious; flowering glume somewhat scabrous, blackish
above, and tipped with a short mucro; palet of same
texture, nearly equal.

This species grows in tufts, from numerous under-
ground stems. It spreads vapidly in newly irrigated sols,
forming a fine bottom for the taller dgropyrums. 1t is a
desirable grass for meadows.  On dry hill-sides it attains
a height of about 6 inches.

SPOROBOLUS ASPERIFOLIUS (Thurb).

Culms 2° high, smooth, purplish, robust ; leaves long,
alternate, minutely scabrous on the margins; panicle
spicate, purplish, included at base, 3 to 6 long; branches
I 2s or solitary ; outer glumes unequal, somewhat scab-
tous on the strong nerve.
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SPOROBOLUS AIROIDES (Torr).

Culm stout, smooth, thickened at the base, from
stout, creeping root-stocks; leaves linear, soon involute,
long pointed, rough on the margins; sheaths smooth,
shorter than the nodes; ligule a fringe of hairs; panicle
pyramidal, soon exserted, diffuse, 1 foot long; rays mostly
solitary, smooth, much branched and few flowered above
the middle, naked below ; spikelets purplish, one-flowered ;
outer glumes unecual, acute, the upper and larger obs-
curely threc-merved; flowering. glume oblong, keeled,
acute; palet nearly equal, obscurely two-toothed.

This grass occurs in alkaline soils on the plains and
in the mountain parks. It is abundant in North Park,
Pass plains, and near Laramie City. Its is a pasture
grass, the culms being too light and naked to make it
valuable for hay. It grows in densely sodded, leafy
patches, from underground stems. Stock of all kinds
Iike it.

ANALYSIS.
Moisture —__ .o ____ ___.___.._ 7.92
Ash . 8.98
Fato__ ______. S 2.25
Albuminoid nitrogen______ ___ 7.32
Crude fiber . __. . _____ 14.80
Nitrogen-free extract —.__ _____ 66.65

Total .. __ . __ 100.00
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SPOROBOLUS CUSPIDATUS (Torr).

Culms geniculate, erect, from running root-stocks, 2
to 3 feet high; leaves narrowly linear, flat, becoming
involute, scabrous, especially on the margins; sheaths
bearded at the throat and on the margins, mostly shorter
than the nodes; ligule a short, ciliate fringe; panicle often
1 foot long, narrow, pyramidal, its base enclosed by the
long sheath of the upper leaf, finally exserted; spikelets
lead colored, small; outer glumes unequal, acute, finely
scabrous; flowering glume ovate, acuminate, rough on the
greenish keel; palet shorter than its glume, acute.

This grass is abundant at 5,000 feet, in Northern
Colorado. It occurs in the mountain parks, but in less
quantity.

ANALYSIS.
Moisture - ______ 8.16
Ash 9.43
Fat . 2.66
Albuminoid nitrogen._________ 10.88
Crude fiber_________________ 17.32
Nitrogen-free extract - ________ 59.71
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SPOROBOLUS CRYPTANDRUS (Gr.).

Culms 2 to 3 feet high, less purplish than Cuspidatus ;
leaves scabrous, especially on the margins, linear to fili-
form at apex, 1 foot or more long above, shorter at basc,
hairy at base; sheaths shorter than the nodes, the lower
with membranous margin: ligule an extremely short,
ciliate fringe; panicle lead color, enclosed in the sheath
of the upper leaf; rays mostly in pairs; outer glume
unecual, acute.

This in tufts, from root-stocks.

[Sec cut on opposite page.]

ERAGROSTIS PURSHII (Schrad.).

Stems geniculate at base, branching, about 2 fect
high ; leaves linear, smooth ; sheaths villous at the throat:
panicle slender, spreading, elongated: lower branches
hairy in the axils; pedicels capillary; spikelets five fo
eighteen-flowered ; outer glumes ovate, acute; flowering
glume three-nerved.

This species is abundant in garden soils, in company
with Eragrostis poaoides, var. Megastachya, at Canon City.

ERAGROSTIS POAOIDES (Beauv.).

Growing in tufts in rich garden soils; culms ‘genicu-
late, decumbent, 1 to 2° long; sheaths pilous at throat:
ligule short, bearded ; panicle spreading; branches capil-
lary, solitary or mostly in pairs: spikelets about twenty-
flewered ; pilous in the exils.

This specics has a peculiar odor. A weed in rich
garden soil.  Of no agricultural value.
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ERAGROSTIS POEOIDES (Beauv.), var. MEGAS-
TACHYA (Link).

(PuncrnT Meapow (GRASS.)

Culms decumbent at base, 1 to 2 feet high; sheaths
pilous at throat; ligule short, bearded ; panicle spreading,
ablong or pyramidal; branches capillary, solitary or in
pairs, flowering nearly to the base; spikelets about twenty-
flowered, pilous in the exils; outer glumes about equal,
very acute, rough on the keel; flowering glume acute,
smooth, strongly three-nerved; palet much shorter than
its glume, hyaline, with rounded or obtuse apex and
ciliate margin.

Abundaut in garden soils in Northern and Southern
Colorado. It has a disagreeable odor and comes to
maturity late in the season. It has, probably, no agricul-
tural value.

ANALYSIS.

Moisture - o __ ______ ____ 7.44
Ash o _______ 1453
Fat . o ____. 2.60
Albuminoid nitrogen ______. 893
Crade Obero o __________ 17.70
Nitrogen-free extract - __ ______ 56.24

Total ___ _ .. _________100.00

MUHLENBERGIA GLOMERATA (Trin.).

Cubus lealy, erect, wiry, much branched, 2 to 3 feet
high, from underground stems, the bases clothed with the
sheaths of dead leaves; leaves flat, small, 2 to 3 inches
long, rough ; sheaths longer than the nodes, loose; ligule
& short, truncate fringe; panicle narrow, slender, lobed,
splcate; spikelets sessile in the clusters; outer glumes
linear, tapering to a long, rough awn, margins scarious to
the rough keel ; flowering glumes one-third shorter than
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the outer, conspicuously three-nerved, acute; palet acute,
nearly equaling the glume.

This grass is common on the plains and in the
mountains, up to 7,000 feet. On the plains it favors
shaded, rather moist localities, but in the mountains it
occurs in exposed sitnations in the clefts of rocks. It is a
desirable species.

ANALYSIS,

Moisture - . ___ . ______ .24
Ash o ____ 9.31
Yat o ____ N 2.37
Albuminoid nitrogen_.___ ____ 6.80
Crude fiber___ . __ ________ 19.50
Nitrogen-free extract - ________ 62.02

Total - o ___ 100.00

MUHLENBERGIA WRIGHTII (Vasey).

Stems crect, branching, pale, finely scabrous; sheaths
much shorter than the nodes; ligule short, truncate;
leaves involute, rigid, pungently pointed, rough ; panicle
spicate, 2 to 6 inches long; branches solitary, appressed,
fowering their whole length, the lower two somewhat
distant ; outer glumes scabrous on the keel, bristle pointed,
nearly equal ; flowering glume finely scabrous, blackish,
pungently pointed: palet acute, shorter than the glume.

This grass occurs in dry, rocky, exposed situations,
at about 7,000 fect. Tt is a desirable species for trial.

ANALYSIS.
Moisture - . 7.81
Ash o ________ 7.58
R 3.29
Albuminoid nitrogen____.____  7.31
Crude fibero_. .. ____._____ 19.00
Nitrogen-free extract .- - 62.82

Total - . 100.00
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MUHLENBERGIA GRACILIS (Trin.).

Stems rigid, 1 to 2 feet high; leaves filiform, pale,
very scabrous ; sheaths also finely scabrous, longer thae
the inter-nodes; ligule elongated, long pointed; panicle
slender; 3 to 6 inches long, bronzed or blackish; raye
solitary, erect; lower outer glume acute, upper three-
toothed, both scarious and rough on the nerves: flowering
glume scabrous above, villous at the small callus, apex
terminating in a slender, rough awn; palet hairv, equal-
ing the glume and of similar texture.

A dry land grass, of possible value, growing in the
clefts of rocks in the mountains.

ANALYSIS.

Moisture - - ____ _________ 8.12
Ash . 5.12
Fat o ___ 2.59
Albuminoid nitrogen. -~ 6.85
Crude fiber_ . ____________ 23.72
Nitrogen-free extract_ ____ ____ 59.72

Total _________________.100.00

MUHLENBERGIA GRACILIS,var. BREVIARISTATA (Vasey).

Stems tufted, growing in circular patches, which decay
in the centre, the bases clothed with the sheaths of dead
leaves; leaves 1 to 3 inches long, erect, narrow, involute,
scabrous; sheaths loose, with broadly scarious margins:
ligule large, pointed or lacerate; panicle 1 to 4 inches
long ; Lranches selitary or in pairs, each with one to three
spikelets ; outer glumes scarious, the lower keeled, acute,
the upper three-nerved and three-toothed, hoth scabrous
on the nerves; flowering glume three-nerved, scabrous.
bairy on the nerves below the middle, apex mucronate;
palet similar, acute, shorter than the glume.

This ferm is abundant on dry, gravelly hillsides, at
8,000 feet.  ts value has not been determined.
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MUHLENBERGIA GRACILLIMA (Torr.).

Stems about 6 inches high, forming ring-like patches,
which kill out in the centre; leaves very fine, involute,
curled at maturity, growing in tufts; panicle slender,
purplish, spreading, few-flowered; branches capillary,
solitary or in 3s; outer glumes unequal, very acute, rough
on the keel; flowering glume glabrate, three-nerved, bifid,
with a straight, slender awn: palet of similar texture, the
acute apex toothed.

This grass abundant on light, dry soils on the plains.
It is too small to have much economic value.

ANALYSIS.
Moisture - _._______________ 6.62
Ash o . 22.93
Fat o o ___ 2,28
Albuminoid nitrogen_ ____ ____ 7.93
Crude fiber.________________ 17.60
Nitrogen-frec extract.________ 49.26
Total - ______ 100.00

TRISETUM SUBSPICATUM (Beauv.).

Stems tufted, slender, smooth, 6 inches to 2 feet in
height, varying with the altitude; leaves flat and smooth,
or with the sheaths very scabrous; ligule rounded,
laciniate; panical slender, cylindrical, purplish, inter-
vupted below, 6 inches long; spikelets two to three-
flowered ; outer glumes unequal, acuminate, rough on the
keel; flowering glume acutely two-toothed at apex, bear-
ing a stout, divergent awn, longer than its glume; palet
equal, finely toothed, the nerves ciliate.

This grass grows in stout tufts in the shade of pines
on gravelly soils, at high elevations. It furnishes a large
amount of pasturage in some localities. ‘

Nore—There are 3 species in the Rocky Mountains,
viz: subspicatwm, var. molle ; also, Montanim.
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DANTHONIA INTERMEDIA (Vasey).
(WiLp Oar Grass.)

Stems smooth, not tufted, 6 to 24 inches long; leaves
smooth ; sheaths loose, hairy at the throat; panicle
parrow, nodding; rays solitary, two to three-flowered,
hairy at the points of the axis; outer glumes much
exceeding the florets, acuminate; flowering glume con-
spicuously  two-toothed and very villous below the
middle, especially on the margins; the awn coarse, diver-
cent, flat and twisted below the middle; palet scarious,
acuminate, two-toothed and two-nerved.

This grass occurs at from 8,000 to 9,000 feet. At the
latter elevation it is much reduced in size. Its value.has
not been determined.

ANALYSIS.

Moisture - ..o o ______ 8.38
Ash . +4.68
Fat L 2.56
Albuminoid nitrogen___ ______ 9.48
Crude fiber.. . ___________. 18.71
Nitrogen-free extract ___ . _____ 64.57

Total ___ ________ ______ £00.00

DANTHONIA CALIFORNICA (Boland).

Culms 1 to 2 feet high, with narrow, pointed, scarious
leaves; sheaths hairy, especially at the throat; panicle 2
to 3’ long, of three to five, nearly sessile, erect spikelets;
outer glumes unequal, three-nerved, purplish, somewhat
scarious, acute, keeled above, nearly equal and exceeding
the florets of the spikelet; flowering glume smooth on the
base, margins below fringed with long, white hairs (silky),
acutely cleft at the apex ; a divergent awn, with broadish,
twisted, ciliate base, from the base of the cleft.

This grass is indigenous to California, Oregon and

Rocky Mountains. Probably of not much agricultural
value.
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PHALARIS ARUNDINACEA (L.).
(Canary GRrASS.)

Stems and sheaths finely scabrous, 2 to 5 feet high,
branched or simple; leaves flat, lanceolate, finely scabrous,
the margins rougher, 6 to 12 inches long; ligule short,
rounded above; panicle oblong, dense, somewhat one-
sided, 3 to 6 inches long, interrupted bhelow; rays much
branched, spreading in bloom, contracted, spicate with
age; outer glumes whitish, equal, lanceolate, three-nerved,
very acute; flowering glumes ovate, shorter than the
outer glumes, obscurely nerved, hairy on the back;
rudiments pilous.

This species was secn at all elevations, except the
high mountain passes, growing in partial shade in moist
ground. On the plains it is more abundant, occurring
in quantity along irrigating ditches, regardless of shade,
It is considered a desirable grass for trial.

ANALYSIS.

Moisture - o __________ 844
Ash________ 7.16
Wat 3.40
Albuminoid nitrogen____ _____ 712
Crude fiber- . ______________ 19.15
Nitrogen-free extract .. 63.17

Total - . 100.00

PHALARIS CANARIENSIS (L.).
(CanarY (GRaSS.)

Culms geniculate at base, striate, leafy, 1 to 2 feet
high, from fibrous roots; leaves flat, lanceolate, very
rough ; ligule conspicuous, lacerate ; sheaths loose, rough;
panicle spicate, ovoid, 1 to 2 inches long; glumes whitish,
greenish veined, very scabrous, strongly keeled.

Occasionally seen in cultivated ground, but not com-
mon. The seeds are the chief food of canary birds.
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PASPALUM GLABRUM.

Stems prostrate, ascending, glabrous, 8 to 12 inches
long ; leaves glabrous, lanceolate, linear, shorter than the
sheaths; the upper sheath enclosing the base of the
panicle, the lower ones hairy at the throat; ligule trun-
cate, lacerate, enfolding the stem; spikes two to four,
slender, about 2 inches long; glumes equaling the pur-
plish flower, both hairy.

This grass is a persistent weed, and is widely distrib-
uted in Northen and Southern Colorado. In lawns it
quickly takes possession, subduing all competitors for the
occupancy of the soil.

ANALYSIS.

Moisture____ .. .. _______ 9.10
Ash . 16.98
Fat___________.. 2.17
Albuminoid nitrogen_________ 6.68
Crude fiber____ __ B 16.23
Nitrogen-free extract —________ 57.94

Total ____ ___________. 100.00

ALOPECURUS ARISTULATUS (Michx.).

Culms genicalate, smooth, ascending from a decum-
bent bhase, often rooting at the lower joints; sheaths
nflated, loose; ligule prominent; leaves linear, acute,
somewhat glaucous, rough on upper surface; spike cylin-
drical, very slender, pale green; glumes hairy outside,
obtuse ; flowering glume truncate, glabrous; anthers
vellow ; awn straight.

This species grows along ditch banks and is very leafy.
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ORYZOPSIS CUSPIDATA (Benth.).

Stems about 2 feet high, smooth, growing in stout,
rigid clumps, some of the lower joints geniculate; leaves
linear, involute, 6 to 8 inches long, scabrous on the upper
surface, the upper leaf enclosing the base of the panicle;
panicle 6 to 12 inches long, loosely spreading ; branches
in 2s, divergent; spikelets one-flowered, on capillary pedi-
cels; outer glumes pubescent, inflated, conspicuously five-
nerved, the apex attenuate into a beak; flowering glume
ovate, covered with a profusion of long, silky hairs, and
tipped with a stout awn ; palet smaller, of similar texture.

This grass seems to succeed best at an altitude of
5,000 feet. It occurs in the high mountain parks, but
only in isolated, dwarfed s¢pecimens, and not in stout
tufts. It is one of the most valuable of the dry land
grasses.

ANALYSIS.

Moisture - - _____________ 8.60
Ash . 7.83
Fat ___ L ___ 2.72
Albuminoid nitrogen_____ __.__ 7.36
Crude fiber___._____________ 15.05
Nitrogen-free extract_ _____.__ 67.04
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ALOPECURUS ALPINUS (Sm.).

Culm erect, smooth, over 1 foot high; nodes brown;
Jeaves lanceolate, smooth; the upper sheath inflated;
ligule elongated; flowers in a dense, cylindrical, soft
spike ; outer glumes strongly three-nerved, acute, densely
silky, villous; flowering glume equals the outer one; awn
nearly straight, exserted.

In moist soils only, and at high elevations.

MELICA SPECTABILE (Scribner).

Stems slender, bulbous at base, about 2 feet high, few
leaved; leaves linear, smooth ; panicle slender, nodding,
few-flowered ; branches distant, spreading, flexuous, rough ;
outer glumes unequal, scarious, the lower three-nerved,
the upper five-brownish-nerved ; flowering glume about
ninc-nerved, thin, with a broadly scarious, acuminate
apex; palet shorter than its glume, two-toothed and pur-
plish tipped.

This grass was scen only on the Gore Pass, at
11,000 feet, in the shade of pines. It has, probably, no
agricultural value.

GRAPHEPHORUM WOLFII (Vasey).

A tufted perennial grass with culms densely pubes-
cent, 1° or more high ; leaves somewhat scabrous; panicle
spicate, purplish when voung; spikelets two-flowered,
\\'.ith a rudiment of a third; glumes with scabrous mar-
gins, the outer ones unequal, acuminate, keeled, obscurely
onie to three-nerved at base; flowering glume being at the
hase, obscurely nerved, two-toothed at apex.

m : g . .
[his grass from a high altitude.
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ANDROPOGON FURCATUS (Muhl.).

(AvproroGoN ProvivcEaLts (Lam.).

Stems 1 to 6 feet high, terminating by two to five,
usually threc digitate spikes: leaves long and ample,
scabrous on the margins, those of the culm 4 inches long,
hairy at base; ligule ciliate ; spikelets appressed, approxi-
mate; outer glumes 4 lines long, the upper ones term.i-
nating in a short awn; awn of the fertile Hower long
and bent.

This grass, in two forms, is abundant on the plains
and in the mountains, on rocky hillsides, up to 7,000 feet.
In some places it is cut extensively for winter feed. It
gives promise of value.

ANALYSIS.

Moisture - oo ______ 8.71
Ash oo 451
Fat_ ___ . __ 2.06
Albuminoid nitrogen______ 3.80
Crude fiber ____________ ___ 21.66
Nitrogen-free extract___. _____ 67.97

Total . 100 00

[See cut on opposite page.]

ANDROPOGON SCOPARIUS (Michx.).
(LirtLE Brue STEM.)
Culms 2 to 4° high; spikes in clusters, on slender
pedicels; flowers in August. ’
A large constituent of native meadows, yielding a
fair amount of hay. '
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AMMOPHILA LONGIFOLIA (Vasey).

Culm smooth, reed-like, 3 to 6 feet high, from run-
ning root-stocks; leaves smooth, rigid, involute, long
pointed ; sheaths loose, longer than the nodes, hairy on
the margins; panicle slender, whitish, 6 to 10 inches long ;
branches erect, smooth, solitary or in 2s or 3s, about 2
inches long, flower-bearing for half their length; outer
glumes about ecqual, obscurely nerved; flowering glume
lanceolate, very acute, scabrous on the strong keel, hairs
at the base coplous, spreading; palet obtuse or acute,
shorter than its glume.

This species oceurs in isolated specimens in moist,
alkaline soils on the plains and in the mountains, up to
7,000 or 8,000 feet. It is thought to be too coarse to have
much value.

POLYPOGON MONSPELIENSIS (Desf.).

(BEarD Grass.)

Culms simple, decumbent at the branching base, 1 to
2 feet high ; leaves flat, acutely pointed, downy; panicle
spicate, densely flowered, the long awns of the flowers
being very conspicuous; spikelets one-flowered; outer
glames nearly equal, pubescent, long awned ; flowering
glumes shorter, with a slender awn from the toothed
apex; palet small, not awned.

Very common on the plains in wet soils.  An orna-
mental grass of but little agricultural value.

ANALYSIS.

Moisture - . ____________ 8.40
Ash o _______ 11.88
Fat . 2.95
Albuminoid nitrogen_________ 12.33
Crude fiber____ _____________ 21.89
Nitrogen-free extract .________ 50.95
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GLYCERIA NERVATA (Trin.).

Culms leafy, 2 to 4 feet high; leaves Hat, finely scab-
rous, the longest 1 foot or more long; ligule truncate,
short; sheaths not closed ; panicle somewhat one-sided, 6
to 8 inches long, slender and pendulous from the weight
of the seeds; branches flexuous, solitary or in 2s or 3s,
scabrous; spikelets five to seven-flowered, brown or pur-
plish; outer glumes small, unequal; flowering glume
seven-nerved, finely scabrous, apex convex; palet equal,
elliptical in outline, finely ciliate on the nerves.

Abundant in moist, shady locations, at high eleva-
tions. The panicles are relished by stock.

ANALYSIS.

Moisture - ____ ____ __________ 8.10
Ash . ____________ L _____ 8.65
Fat . L ______ 2.59
Albuminoid nitrogen.___..____ (.44
Crude fiber_________________ 19.15
Nitrogen-free extract_ ________ 63.17

Total - . _____._______100.00

[See cut on opposite page.]

GLYCERIA PALJCIFLORA (Presl.).

Culms leafy, 2 to 4 feet high, from running root-
stocks ; sheaths smooth, split; leaves somewhat scabrous;
ligules prominent; panicle 3 to 6’ long; branches in 2s
or 3s, erect, flowering for more than half their length;
spikelet two-flowered [book says four to six]; flowering
glume seven or eight-nerved, convex near apex, finely
scabrous, tip scarious and toothed; panicle sparsely
flowered ; sheaths split.
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SOME COLORADO GRASSES. 103

GLYCERIA AQUATICA {Smith).
(ReEn MEADOW (GRASS.)

Culms leafy, 3 to 6 feet high, two-angled, very stout,
clabrous; leaves 1 to 2 feet long, rough on the edges;
ligule truncate; panicle purplish, much branched, spread-
ing; branches in half whorls, naked below ; spikelets on
capillary pedicels, five to nine-flowered; outer glumes
ovate, unequal, one-nerved, whitish; fowering glumes
entire at rounded apex, seven-nerved ; palet equaling its
glume, two-nerved, two-toothed.

This grass is found in wet places at all elevations.
In the mountains it furnishes a considerable amount of
rough feed during winter.

ANALYSIS.

Moisture_ - _ . .. o __ 8.00
Ash 19.06
Fat 2.98
Albuminoid nitrogen_________ 9.45
Crude fiber_ . o_____ _______ 22.21
Nitrogen-free extract ... _____ 46.30

Total - ____ __________ 100.00

GLYCERIA DISTANS (Wahl).
(Warte SPEsR GRASS.)

A stout, tufted, perennial grass, from running root-
stocks, 1 to 2 feet high; branches in 5s below and 3s
above, unusually pubescent; leaves smooth, broad; lower
glumes very unequal, membranous, the smaller acute, the
larger erose, rounded ; flowering glume prominently four
or five-nerved, scarious tipped; upper palet emarginate,
lower one truncate.

This grass has but little value.
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SETARIA VIRIDIS (Beauv.).

Culms smooth, leafy ; sheaths loose, twisted, hairy on
the margins; leaves broad and rough, margins serrulate;
spike 1 to 3 inches long, cylindrical, nodding, green;
outer glumes conspicuously greenish-nerved; flowering
glume longitudinally striate and finely corrugated under
a lens. '

In cultivated and waste places everywhere on the

plains, where it is & well-known weed.

ANALYSIS.
Moisture . __________ 8.00
Ash 12.15
Fat o _______._ _______.. 287
Albuminoid nitrogen___.___ ___ 8.67
Crude fiber _______.___ ______ 16.40
Nitrogen-free extract - ____ ____ 59.91
Total . . ____ 100.00

SETARIA GLAUCA (Beauv.).

Stems leafy, flattened, geniculate at base; leaves
carinate, broad, finely scabrous above, villous at base;
ligule ciliate; spike cylindrical, tawny; fertile flower,
transversly rugous.

Not common in this region.

ANALYSIS.
Moisture - ______ __________ 8.10
Ash o ________ 13.32
Fat o . 4.3
Albuminoid nitrogen_ ____.___ 9.46
Crude fiber— _..__________ 16.97
Nitrogen-free extract . ______ 55.91
Total - ___ 100.00
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SETARIA ITALICA (Kunth.).
(MrrLET; BENGAL GRASS.)

Culms compressed, bent at the lower nodes ; spikes 2
to 6" long, compound, interrupted at base, purplish, nod-
ding : bristles two or three in a cluster.

This escaped from cultivation. Somewhat common
in this region.

LEERSIA ORYZOIDES (Swartz).

This species grows in very wet soils only; it has
retroversely scabrous stems; leaves lanceolate, very rough
on the margins: panicle branching, very diffuse, sheathed
at base.

Not of much value, although sometimes cut for hay.

DISTICHLIS MARITIMA (Raf.).
(SALT GrAsSs: ALKALINE GGRASS.)

Culms smooth, slender, leafy, {rom running root-
stocks; 6 to 12 inches high; leaves flat, narrow, villous
on the upper surface; ligule a fringe of hairs; panicle
oblong, spicate; spikelets ditecious, compressed, about ten-
flowered ; outer glumes narrow, keeled, smooth ; flowering
glumes larger, obscurely nerved, smooth.

This grass forms & dense, close sod, on alkaline soils
on the plains. It never attains a height sufficient to
Justify cutting it for hay, and stock never pasture it from
choice.

ANALYSIS.
Moisture ___________________ 7.95
Ash o _______ 7.98
Fat ______ 2.72
Albuminoid nitrogen.________ 7.56
Crude fiber_________________ 22.80
Nitrogen-free extract . ________ 58.94
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HIEROCHLOA BOREALIS (R. & 8.).
(HoLy Grass; VaninLLa Grass.)

Stem about 2 feet high, smooth, from ereeping roct-
stock; leaves lanceolate, flat: panicle one-sided, pyra-
midal; spikelets three-flowered, chestnut colored; stawni-
nate flowers pubescent on the margins; fertile fower
hairy at the tip.

This species occurs in the mountains only, and in
moist meadows. It is found in some quantity in Estes
Park, but has not been seen elsewhere by the writer.

[See cut on opposite page.]

EATONIA OBTUSATA (Gray).

Stems 1 to 3 feet high, some of the lowest joints
geniculate, blackish; leaves flat, 4 to 8 inches long, 3 inch
wide, scabrous; sheaths shorter than the nodes, rough;
ligule truncate, laciniate; panicle 6 inches long, con-
tracted, spicate, much lobed; spikelets crowded on the
very short branches; outer glumes unequal, the lower one
linear, scabrous all over, especially on the keel, upper
glume obovate, rounded at apex, with broadly scarious
margins ; flowering glume similar; palet small, hyaline,
minutely two-toothed.

This species was seen at nearly all elevations, but not
in any considerable quantity. It is worthy of trial.

ANALYSTS,
Moisture - .. __.________ 814
Ash 12.94
Fat 3.98
Albuminoid nitrogen_ ________ 6.38
Crude fibero ________________ 24.19
Nitrogen-free extract _ .___ ____ 52.51

Total ______ _____ ______ 100.00
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LOLIUM PERENNE (L.), var. ITALICUM (Braun).
(ItaLiaNn Rye GRrass).

Culms often 3 feet high, leafy, terminating in a rigid
spike-like panicle, nearly a foot long; spikelets seven to
eleven-flowered, placed edgewise in a groove of the
rhachis; inner and lower empty glume ovate, reduced in
size or absent; upper empty glume linear, equaling the
spikelet; flowering glumes five-nerved, roughish, tipped
with a straight awn.

This introduced grass is occasionally seen in irrigated
meadows on the plains. It is in flower about the middle
of July. It is considered the most valuable of the rye
grasses, standing drought remarkably well.

ANALYSIS. v
Moistare. ____ ________ ______ 8.98
Ash . 7.27
Fat o ___ 2.09
Albuminoid nitrogen. .. _____ 8.68
Crude fiber. . __._________ 20.00
Nitrogen-free extract -___ _____ 61.96

Total _________________ 100.00

DIPLACHNE FASCICULARIS (Benth).

Cualms tufted, geniculate, branching, 1 foot high;
leaves 3 to 6 inches long, rough, the uppermost enclosing
the base of the panicle; sheaths loose, smoothish ; panicle
6 to 10 inches long, crowded, consisting of numerous
appressed, spike-like branches; spikelets five to ten-
flowered ; outer glumes linear, unequal, scabrous on the
green mid-rib; flowering glume lanceolate, one-nerved,
silky, hairy on the margins, apex rough awned, two-
toothed ; palet thin, two-nerved.

In alkaline soils near the foothills, but not common.
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K@ELERIA CRISTATA (Pers.).

Culms erect, from a somewhat geniculate base, about
three-leaved; leaves flat, 2 to 4 inches long, scabrous
above; ligule lacerate, obtuse; sheaths loose, striate,
exceeding the nodes, glabrous or downy ; panicle narrow,
spicate, interrupted below, downy at the joints of the
rhachis; outer glumes unequal, scabrous on the keel,
acute ; flowering glume similar, apex usually muecronate ;
palet equaling the glume, hyaline, acutely two-toothed.

This grass is abundantly distributed in the mountains
on dry hillsides; also, in the partial shade of timber and
in the native meadows, when not wet. The more robust
forms attain a height of 24 feet. Itisa promising species.

ANALYSIS.
Moisture - ________________ 8.15
Ash_______________________ 796
Fat L ____ 3.93
Albuminoid nitrogen_________ 6.85
Crude fiber_ . ________._____ 22.58
Nitrogen-free extract- ________ 58.68
Total . ____ 100.00

[See cut on opposite page.]

SPARTINA CYNOSUROIDES (Willd.).
(Corp (iRaSS.)

Culms 3 to 6 feet high; leaves 2 to 3 feet long,
pointed ; panicle 1 foot or more long, occupied by from five
to twenty spreading flower-spikes, hispid on the angles;
outer glumes unequal, the lower linear, the upper broader,
rough on the keel and tapering to a stout point; flower-
ing glume rough on the keel above; palet thin, two-
nerved, longer than its glume.

Abundant in wet soils or on the banks of irrigating
ditches. It is rejected by stock, unless cut when young.
It has, probably, but little value.
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PHLEUM PRATENSE (L.).
{(Timoray; Cat's Tain Grass.)

This well-known grass is cultivated to a small extent
in the mountains and on the plains. Tt is found along
roads or trails over the highest passes, sometimes in con-
siderable quantity. It is readily recognized by its
superior vigor, the upper leaf often subtending the green-
ish, eylindrical spike.

Stockmen unite in saying that the spike becomes
much reduced in size from mountain-grown seed.

PHLEUM ALPINUM (L.).

Culms 1 to 2 feet high, smooth, leafy, geniculate at
the lower joints; leaves linear, smooth; ligule short, trun-
cate; sheaths shorter than the nodes, inflated, loose;
spike oblong, 1 to 2 inches long, dark purple at high
elevations, greenish when growing in partial shade, in
good soll, at lower altitudes; outer glumes compressed,
coarsely iringed on the mid-rib, scabrous all over; apex
bristle  pointed; flowering glume thinner, obscurely
nervedy apex truncate and toothed; palet small, hyaline.

At high clevations only, and in partial shade. It
Is less vigorous than the cultivated species, but is said,
by an observer in Iowa, not to rust in that State

ANALYSIS,

Moisture - ____ . . ____ 7.87
Ash o 6.30
Fat 2.60
Albuminoid nitrogen. ._______ 10.67
Crude fibero o _____________ 16.91
Nitrogen-free extract_________ 63.52
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HILARIA JAMESII (Benth.).

Stems branching from the ground; nodes hairy ;
ligule |short, laciniate; leaves glaucescent, scabrous,
striate, hairy above: flowers in o strict spike; the spike-
lets in 3s, sessile, from a tuft of silky, spreading hairs,
the lateral ones staminate, the central one perfect; outer
glumes of the sterile flowers scabrous, especially on the
keel, the outer half of cach glume prominently three to
four-nerved, sometines with a divergent awn {rom near
the middle; outer glume of the perfect flower narrow,
cuneate, ciliate on the margins, deeply two-cleft, lobes
about six-bristled, the one below the cleft the longest;
Howering glume threc-nerved, membranous, cuspidate
from near the apex; palet nearly equaling the glume,
two-toothed.

This grass grows in stout clamps from underground
stems, attaining a height of {rom 2 to 3 fect. It occurs
near Pueblo, on adobe soils, flowering as late as the first
week in October.  Nothing 1s kinown of its cconomic value.

o

CINNA ARUNDINACEA (L.), var. PENDULA (Gray).

Stems reed-like, 3 to 7 feet high, with prominent,
brownish nodes; leaves broad and very rough y sheaths
finely scabrous; ligule very prominent; panicle 1 foot
long, slender, drooping at apex; rays distant, capillary,
unequal, in 4s or s, the longest flower-bearing above the
middle; spikelets one-flowered, much flattened; outer
glumes narrow, rough, especially on the keel, scarious
margined, acute, the upper glume longer than the floret:
flowering glume usually two-toothed, terminating in a
short, straight awn, from near the apex; palet one-nerved,
much shorter than the glume.

This robust species was seen near Rock Creck, Wyo,
at an elevation of 9,000 feet, growing in deep shade In
moist ground. Its agricultural value is unknown.
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ARISTIDA BASIRAMEA (Engelm).

Culius leaty, erect, slender, over 1 foot high; leaves
nearly 1 foot long, sparingly hairy on the margins;
sheaths softly pubescent; ligule almost obsolete; panicle
loosely Hlowered, 3 to 4 inches long, its base enclosed by
the upper sheath; outer glumes linear, onc-nerved, long
awned ; flowering glume tercte, blackisli, sparingly hairy
at the obtuse or acute callus, apex threc-awned, the
middle one 1 inch long.

Abundant near the foothills, in dry soil.

ANALYSIS.
Moisture . _____ 9.16
Ash o _______.__ L 10.09
Fat o L ___ 2.29
Albuminoid nitrogen._____ ___ 4.06
Crude fiber—___ ____ _________ 16.98
Nitrogen-free extract . _____ 67.28
Total __ . ___ 100.00

CENCHRUS TRIBULOIDES (L.).
(SAND Brrr: Burr (3rass.)

This weedy, troublesome grass occurs only in loose,
open soils. It s particularly abundant near Canon City.
The culms are spreading, 1 to 2 feet long, yielding quan-
fitiecs of prickly burrs, which adhere to the bodies of
animals, especially sheep. .

ANALYSIS,
No. L. No. 2.
Moisture_ - ________ 0.45 .50
Asho ___ ________ __ 924 10.96
Fat o ____ . _. 3.60 2.15
Albuminoeid nitrogen - 10.53 6.58
Crude fiber_ - ________ 1414 16:69

Nitrogen-free extract-_ 6049 63.62

Total . ________ 100.00  100.00
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PHRAGMITES COMMUNIS (Trin.).
(REED GRass.)

Resembles broom corn at a distance. Stems reed-
like, very leafy, 5 to 12 feet high; leaves ample, smooth,
1 or 2 inches wide; panicle loose, nodding, 1 foot or more
long; spikelets three to five-lowered; outer glumes
unequal, strongly keeled, acate : Howering glumes narrow,
membranaceous.

This very coarse grass is comparatively rarc in
Northern Colorado and Central Wyoming, but is very
common along the banks of the Arkansas, between
Pueblo and Canon City. It has no value for agricultural

.

purposes.

HORDEUM JUBATUM (L.).
(SQUIRREL TAIL Grass.)

Stems 6 inches to 2 feet high: leaves flat, 2 to 4
inches long, margins often scabrous; flowers in a dense
spike, pale green at 5,000 feet, purplish at higher alti-
tudes; lateral Howers abortive, short awned; perfect
floret, bearing a spreading, capillary awn, 2 inches long;
awns very bad for stock, in feeding, causing throat diffi-
culties.

This grass has become a serious pest in wet, alkaline
meadows in the Rocky Mountain country. Its spread is
entirely the result of over irrigation.

ANALYSIS.
Moisture - ... ______ 7.29
Ash . . 13.05
Fat . 2.71
Albuminoid nitrogen- ..~ 7.51
Crude fibero . . ______ 1572

Nitrogen-free extract - __ - .___. 61.01
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BOUTELOUA RACEMOSA (Lag.).

(Grama GRrass.)

Stems tufted, smooth, from underground stems, 1 to
2 fect high'; leaves 6 to 10 inches long, narrow, involute,
rough on the upper surtace; sheaths shorter than the
nodes; ligule truncate, very short; flowers in a one-sided
raceme ; spikelets numerous, reflexed ; outer glumes lan-
ceolale, acuminate, the upper and larger scabrous all over,
the lower very narrow, rough on the keel; flowering
elume rounded below, apex two-toothed, the mid-rib ter-
minating in a mucro; sterile flower of one or two scales,
three-awned, the middle one conspicuous.

Abundant in localities in the foothills.  Less
eommon on the plains near the mountains.

BOUTELOUA HIRSUTA (Lag.).
(GraMma GRrass.)

Stems slender, smooth, geniculate at base, 1 to 2 feet
high: leaves narrowly linear, flat; ligule a hairy fringe;
spikes one to four; outer glumes linear, acuminate, the
lower narrower, membranous, ciliate on the acute keel,
upper glume scabrous all over, doited with dark, warty
glands below the middle on the flattened keel, from each
of which, occasionally, arises a short hair; flowering
glame very villous below the middle, apex two-toothed
and  bristle-pointed ; palet equal, acutely two-toothed,
lerves prominent; sterile flower on a short, glabrous
bedicel, exceeding the glumes and equaling the fertile
Hower,

This species has much greater vigor than the preced-

g, hut is not so widely distributed. Tt ought to be a
valuable grass.
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BECKMANNIA ERUCAEFORMIS (Kost.).
(WaTer GRrass.)

Stems usually very stout, smooth, 2 to 4 feet high
leaves rough, flat and broad, G inches to 1 foot long:
sheaths loose, inflated, the upper enclosing the base of the
panicle ; ligule long; panicle in stout specimens, 1 foot
long, rigid, secund ; branches flower-bearing to the hase:
outer glumes hoat-shaped, scarious margined; apex
mucronate ; flowering glume strongly keeled, apex cuspi-
date; palet equaling its glume, acutely two-toothed;
sterile floret very minute, stipitate under a good lens.

There is no grass in the Rocky Mountain region that
stock like any better than this perennial aquatic. On the
plains, along ditch banks, it is always present in quantity.

It occurs, sparingly, in the mountains up to high
elevations.

ANALYSIS.
Moisture - . . __________ 8.36
Ash 6.21
Fat o ______ 305
Albuminoid nitrogen__.__ _____ 8.53
Crude fiber____ ______ ___.___. 22.65
Nitrogen-free extract_________ 59.56

Total . __ ____ . __ 100.00

SCHEDONNARDUS TEXANUS (Steud.).
(TExas SPIKE GRASS.)

Stems branching, procumbent, curved above, 6 to 20
inches high, very rough ; panicle of three to ten, recurved,
distant, three-angled, naked spikes; spikelets one-flowered,
partly immersed in an excavation of the rhachis; outer
glumes acuminate; flowering glume linear, acuminate,
keeled ; palet shorter and narrower than its glume. .

Abundant in dry soil on the plains, flowering late 11
June. Of no agricultural value.
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TRIFOLIUM ERIOCEPHALUM (Nutt).

(CLOVER.)

125

Stems 12 to 20 inches high, villous, with spreading
hairs or glabrate; leaflets oblong, acumindte, glabrate,
serrulate; flowers whitish, in densely-flowered heads;
calyx teeth spreading, very narrow, villous; ovary hairy.

This plant is a chief constituent of the native irri-
adows, in North Park. Stockmen consider it

gated me

valuable.
ANALYSIS.
Moisture . ____ ______._ 9.96
Ash 7.29
Fat______ . 3.96
Albuminoid nitrogen_.._______ 19.25
Crude fiber . __________ 14.15
Nitrogen-free extratt _________ 55.35

Total _o_ . 100.00

JUNCUS BALTICUS (Dethard).
(WIire GRasS.)

Scapes from creeping root-stocks, naked, the basal
sheath leafless and with broad, scarious margins; sepals
almost equaling the triangular, mucronate capsule, the
mner shorter than the outer, and with more pronounced,
scarlous margins; seeds ovate, three-angled.

Abundant in wet meadows and valued highly by

stockmen.
ANALYSIS.
Moisture -« .o ______ 8.68
Ash . 6.38
Fat o . 3.15
Albuminoid nitrogen-__.______ 855
Crude fiber_ . ____ __________ 34.35
Nitrogen-free extract - .___ ____ 47.57

Total _ . _______. 100.00
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JUNCUS MERTENSIANUS (Meyer).
. (Boc Ruswu.)

Stems compressed, leafy, erect, about 2 feet high, from
matted root-stocks; leaves compressed and equitant, erose
form; sheaths loose, scarious, margined with ligules:
heads solitary, densely flowered, shining, dark brown:
sepals pungently pointed with broad, scarious margins,
exceeding the capsule; stamens six; capsule obovate,
three-lobed. )

This 1s highly valued in common with & other
species of the same genus.  All arc known, by stockmen,
as wire grass.

ANALYSIS.
Moistare - ._____ . ______ 3.30
Ash ______ e 6.15
Fat o e L _____ 1.95
Albuminoid nitrogen_ ____ ____ 9.00
Crude fiber-_ - ___.__________ 38.66
Nitrogen-free extract - ________ 44.24

Total oL 100.00

JUNCUS BUFONIUS (L.).

Stems tufted, slender, branching from the base, 3 to
6/ high, mostly with one-sided, dichotomous branches:
outer sepals greenish, nerved, acute, longer than the three
inner and entirely scarious sepals; seeds somewhat
angled, very small, obtuse; pods oblong, obtuse.

In North Park. Too small to be of any value.

MUNROA SQUARROSA (Torr.).
(Favse Burraro (Grass.)

Annual, with fasciculute branches; Jeaves 17 or less
in length, veiny, scarious and scabrous margined tp;
spikelets mostly three-capitate; outer glume one-nerved,
small; flower three-merved, the central prolonged into
an awn. _

This is a weed, and widely distributed in thin
pastures and native meadows.
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CAREX RUPESTRIS (All).

Culms obtusely angled, from a spreading base, 1 foot
high ; leaves channeled, long pointed, shorter than the
«ulm ; spike terminal, single, light brown, clavate; peri-
gynium, upright, plano-convex, contracted above into a
stout, truncate, two-toothed beak, covered by the pale
brown, strongly keeled, acuminate scale; akene ovate,
somewhat flattened. ‘

A chief constituent of wet meadows in the mountains,
growing in broad, conspicuous patches, and furnishing
considerable winter feed.

ANALYSIS.
Moisture ___________________ 8.59
Ash . __ 9.12
Fat____ . 1.96
Albuminoid nitrogen-_____ __ 8.08
Crude fiber______ ___________ 32.33
Nitrogen-free extract___. _____ 148.51

Total _________________ 10000

LUZULA SPADICEA (D. C.), var. SUBCONGESTA (Watson).
(Woop RrusH.)

Stems 1 to 2 feet high, smooth ; leaves broad, hairy
at the base; inflorescence nodding, exceeding the tracts;
perianth dark brown, the segments all pointed, except the
two lower; capsule very acute.

Abundant in localities in the mountains, where it.
furnishes some of the native summer grazing.



128 SOME COLORADO GRASSES.

EUROTIA LANATA (Mogq.).

(WaITE SAGE orR WintER Far)

An under-shrub (stellatelty tomentose) growing on dry,
deep soils, from a stout tap-root; stems virgate, densely
flowered at the apex; leaves linear to lanceolate, white
tomentose, with revolute margins; flowers in spicate
clusters; fruiting tracts nearly covered with four dense
tufts of whitish, spreading hairs, and beaked above with
two short horns.

This well-known plant grows only on the best soils
and in dry situations, retaining its foliage and fruit
through the winter, which are considered valuable for
fattening stock.

ANALYSIS.

Moisture - .. ______________ 6.80
Ash . 9.00
Fat L 4.52
Albuminoid nitrogen___.______ 12.27
Crude fiber_____________.____ 17.30
Nitrogen-free extract- ______.__ 56.89

Total - _______________ 100.00

LUPINUS ARGENTENS (Pursh).

Stems tall, hoary, yellow-green; leaflets six to six,
linear, lanceolate, smooth above; flowers pale or dark
blue, standered with darker spots in two irregular rows;.
inner margin of keel villous with spreading hairs; seeds
two to six.

This is a tall species; nearly out of bloom July 12th.

LUPINUS ARGENTENS (Pursh), var. ARGOPHYL-
LUS (Watson).

This differs from the species in the leaves being hairy
on both sides, spurred calyx, and somewhat larger flowers,
and by its blooming somewhat earlier.



CHEMICAL SECTION.

The following list of analyses was made, consisting
mostly of selected forage plants, not elsewhere reported in
this bulletin. The exceptions are the “wheat weed,”
the “poverty weed” and the “lemon plant” or weed.
These were analyzed with a view to note the constituents
and their proportions, in order, if possible, to see if this
would account in part, at least, for the action of these
in apparently robbing other plants of the food in the soil.
These analyses seem to indicate that this is true to some
extent, at least:

ANALYSES.
o | l ’ A L
| ! € ] :
! P 2
i T 3 £
NAME. ; | £ 2 | &
g ; g = -
2 Es | = 3]
k7 ' . ‘ . =4 = ]
SR ¢ [ 28! 5 . BB
= < = < < =z
Lupiaus plattensis.............. 9.27 | 927 ¢ 1.9 |13.68 1743 |57.21
Lupinus Jeucophyllas .......... 1 9.10 Los ) oael s T15.76 1 61.64
Lopinus leucophyllus .......... 8.42 I 5.32 3.61 | 13.42 1 15.86 | 61.39
. . t i
Lupinus ———— ... 8.93 | 7.86 ¢ 3.04 | 11.20 | 21.6¢ | 56.46
Millet ; ‘
Retacta Italim% 7.98 |l 1066 | 236 | 10.61 i 17.48 | 57.89
| |
Setaria Ttalica............... ... | 8.00 i} 10.80 | 226 | 6.14 ! 21.89 | 58.61
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ANALYSES—CONTINUED.

Weed in Southern Colorado

|
'
! i o | s
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i ! : 5 g g
NAME. c : | B 2 K
= | g | Pad (-1
-8 | g,
3 ! (= [
k] .o, 1ogg b 2 o2
3 i 2 2wl g . E5
= < B | 5] Z
R oo B
Lactuca ludoviciana............ l 10.80 12,56 | 7.12 \ 18.67 | 14.00 © 47.65
Lactuca — .} 840 ! 1586 . 6.65 | 6.16 ? 17.02 | 5651
! ! : | i
Sainfoin i : : ! i
Onobrychis sativa } : } 9.08 1 .45 156 11170 18.16 I 5413
Melilotus alba..... ............ U873 865 RN RTR TR (X,
Medicago sativa................. 10.62 | 17.21 I 76 . 8.00 | 16.16 D sg.a
i ! |
Trifolinum Imcarnatam M [ . | s
Trifolium Tnc b OB 11T 3% 1098 15,36 | SN
: . !
Japan clover.................... | 10.10 9.38 480 i 9.15 !1420 | 62.67
Yellow trefoil clover........ .. 13.17  11.00 442 : 14.85 12,23 5750
Bokhara elover ............... 9o 756 20 9ss 1500 |60
; : ! ]
Alsike clover.................. TILTL G O12.05 . 455 13.68 1482 | 5490
| H |
Agropyram ................... 842 1 500 | 230 ; 3.3 32320 5.1
Agropyrum glancum............, 7.91 7.09 2.57 7.32 ¢ 19.65 © 63.37
Hordeum nodosum. .......... 7.34 .35 2.10 5.16 2.2 ! 63.97
giig‘r’}; glomerata seeds% . TS L w64 i 183 5.3 1876 6534
Qactwlisglomerata { ... 121 | T2 205 540 (2075 6L
: i : |
Bouteloua oligastachya ......... 7.33 | 7.31 1.73 | 7.51 T 14.62 6883
Bouteloua dactyloides .......... 7.80 | 10.33 | 225 | T.54 1459 6528
Sorghum nutans................ T7.80 | 6.33 1.13 3.06  24.38  65.10
Egﬁgﬁﬁmnne; ............ 050 | 1148 , 5.5 - 0.82 - 18.60 ;A3
i .
(leome integrifolia........... 841 (11012 | 9.00 1684 | 17.00 47.04
Foteriam Sunguisorbal . 1340 | 9.33 | B2 16.8 | 13.60 9.0
Euphorbia ......................0 920 11020 596 10,00 | 2060 5245
Franseria discolor% ©9.00 f 20.55 102 20.08 |11.10 ¢ 4335
Wheat weed  §rtroreee | Y. y 20.55 .02 ¢ . 3.
Iva axillaris T T
Poverty weed oo e ). e YA
1 | I ‘ ! :
Lemon plant l 1260 17.84 © 450 | 8.86 | 11.60 ' 56.90

=
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The methods of analyses and terms wused are
described in Bulletin No. 8, pages 9 and 10. For this
bulletin, ninety-nine samples of grasses and forage plants
were analyzed. When anything unusual in the analysis
occurred, the analysis was duplicated. Eighteen samples,
‘in part or in whole, were thus duplicated. Some of the
samples were very ripe, others were at their best. Two
samples were treated with petroleum ether, as a compari-
son with absolute ether, for fat. The petroleum ether
gave, in one case, .2 per cent. too small; in the other
case, .7 per cent. too small. The high ash of some
samples, rivaling that of tobacco, must be due to the same
caunse, viz., fine sand mechanically blown upon the
gummy plant. In determining crude fiber we have
found that it filters «uicker if it is treated, first, with
caustic potash, and then with sulphuric acid. There is
no difference in the results. It is reasonable to expect
some unusual results from such grasses. The following
table contains some of the extremes of the analyses:

RICH IN CRUDE PROTEIN AND (CRUDE FAT,
POOR IN CRUDE TFIBER.

!

NAME. Protern, Crade . Fiber
Franseria discolor.......... 20.48 1.02 11.16
Trifoliom ericephalum.........................1 199 3.9  1L15
Lactuca ludoviciana............................| 1867 7.12 14.00
Melilotus adba. .. .. ............coo 17.85 3.65 14.04
Poterium Sanguisorba (Barnett)............... 16.86 6.25 13.60
Cleome integrifolia. .........ovveeeer e 16.84 9.00 17.60
Yellow trefoil clover............................ 1485 1.42 12.23
Tva azillaris (poverty weed).................... 14.35 6.36  11.60
Lapinus leucophyllus...... ....................| 13.8 3.64 | 1576
Lupinus, species.... ...\ 13.82 3.61 ! 15.86
Alsike clover......................... .. 13.68 i 1.55 | 14,82
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In the analyses the moisture had the least variation,
ranging from a little over 3 per cent. to a little over
13 per cent., the majority ranging from 7 per cent. to
9 per cent.

The lowest ash is 451 per cent. There are forty-
eight samples 9 per cent. and over, and seven samples
over 15 per cent. of ash.

The fat ranges from 1.13 per cent. to 9 per cent.
The 9 per cent. fat was duplicated and contained a
large quantity of gum, etc. Thirty-eight samples con-
tained over 3 per cent. of fat.

The albuminoid nitrogen ranged from 3.8 per cent.
to 20.98 per cent. But seventeen specimens had over
12 per cent.

The lowest crude fiber was 11.10 per cent.; the
highest 38.66 per cent. Fiftv-seven samples were over
18 per cent.

The lowest nitrogen-free extract was 44.24 per cent.;
the highest was 68.83 per cent.; the average from 50
per cent. to 60 per cent.

The average of «ll the analyses was as follows:
Moisture 9.53; ash 943 ; fat 3.15; albuminoid nitrogen
9 crude fiber 19.60. In the analyses it was a singular
fact that those that gave good results were plants of
small size.
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The following table gives the average analyses of
each genus and the number in each genus analyzed:

i
i

1 1
4 %
! = =
| ©
| i i 8 &
] NAME. | E 2 5
z ! - = o,
z o 5¢ | 2 cg
z < | = 25 £ =k
k4 o — -
; = 4 = 4 S &
: —
! !
| Papicum ..................i 810 10.61 3.30 c11.11 ‘\17‘61 5137
| {
!
iI Setaria ... ... RO 1204 | 360 0 9.07 C16.68 5701
‘( . i
. Andropogon .............. &.77 3.08 1 210 119 23538 63.03
Stipa ... o B35S 711, 2.70 ¢ 7.5l a7

T CH e ‘ Number Analyzed.
o T
o
A O
il
.

Mublenbergia............. 745 11.23 262 \ 7.23 | 20.47 43
Agrostis. ... SOT 0 TA0 263 T.96 2000 |61l
Sporobolus...... ......... ®.04 4.20 246 9,10 15.06 : 63,18
Lragrostis................. 7.0 12.04 2.3 | 7.16 : 19.24 59.23
Dot booe bosar o2 o 5702074 627
i Bromus ............ ...... 7.1 5.33 3.08 7.82 2226 , 850
Agrvopyrom... ........ §.22 . 6.16 2.43 : 6.07 ; 2245 ‘ 62,84
Hovdeumy..................0 7.32 9.70 2.40 6.34 0 19.07 . 6240
i Elymus..........oo oo o 8.09 7.82 2.50 7.15 20,34 62.19
S0 Lolimm.. ..o 000 | 8919 376 | 061 10.6 | 57.43
2 Sorghum ............... 7.40 1 856 1.0 1.60 ) 2314 ) 62.00
% Dactylis ... 762 | s; L 52 109 | 6es
9 Clovers................. 1003 . 9.9F  £17  13.54 1617 | 58.08
¢ Lupinus............ 940 . 6520 3.07 133 1980 | 5918
20 VieA e S0 7.2 | 218 112.27 | 1845 | 505
B0 Sedges. ... SE2 T2 0 235 K55 13501 | 48.77
2 Weeds. oo 920 zo\\ 590 17.66 | 1L.35 | 45.21
2 { Lactuca ................... a.6) 1411 ] 6.8% 1 12,42 | 15.51 | 51.08
L |

There are three factors in the raising of grass for hay
or pasture: The case with which it can be cultivated,
the yield per acre and the valie, as determined by chemi-
cal snalysis. A grass may show a very good chemical
analysis, but it may be difficult to raise, or the yield may
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be very small, either of which would make it worthless
from an economic standpoint. It must be, then, that all
these factors must be taken into consideration in deter-
mining the feeding value of any sample. We have deter-
mined but one factor in the chemical analysis, the other
factors will be determined in this and the following years
by the grass station.

It is eminently proper that some tribute should be
made to the last work of the lamented Prof. Cassidy. The
memory of many other treasured things in this life will
grow old, fade away and be lost, long, long, ere I shall
forget his kindness. His benign influence, his Christian
virtues, his gentlemanly deportment and his scholarly
attainments, will always find a green spot in my memory.

DAVID O'BRINE,
C hemast.



"APPENDIX.

BOUTELOUA OLIGOSTACHYA (Torr).

(GraMa Grass.)

Stems slender, 5 to 15 inches high, smooth ; cauline
leaves three or four; sheaths smooth, shorter than the
internodes, very hairy at the throat below, naked above;
blades 1 to 23 inches long, narrow, involute, edges scab-
rous; radical and sterile stem leaves 11 to 3 inches long,
1 line wide, involute; spikes one to four, usually two;
thachis flat, with the spikelets sessile in two crowded rows
on one side, hairy at base, glabrous above; spikelets with one
perfect flower, and one pediceled, abortive flower, consist-
g of two small, hyaline, empty glumes and three stiff
awns, which nearly equal the glume of the perfect flower
m length; the pedicel villous, tufted at the summit;
empty glumes very unequal, both sparingly hairy on the
back, one-nerved, the lower hyaline, the upper purple,
awn-pointed ; flowering glume lanceolate, trifid, the divi-
sions subulate, copiously hairy on the back; palet two-
nerved and two-pointed, hyaline, enclosed by the glume.

This grass is quite abundant in this locality, both on
the plains and in the mountains. On the mountain
ranges visited, it is so closely fed that I failed to find
plants in bloom, but, in places on the plains, the bloom
1s abundant.

* Prepared by Prof. C. S. Crandall, Botanist and Hortticulturist since
January 1, 1860,
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BUCHLOE DACTYLOIDES (Engelm.)
(BUuFrALO GRaAsS.)

Growing in broad mats and spreading by stolons
dicecious; stems of the male plant very slender, 2 to 5
inches high, smooth: sheaths, except the uppermost,
nearly as long as the internodes, glabrous, striate; blades
1 to 1% inches long, 1-20 to 1-10 inch wide, sparingly
covered, both sides, with long hairs; spikes two or three,
short, one-sided ; spikelets alternate in two rows, sessile,
usually three-flowered; cmpty glumes membrancous,
obtuse, the lower oblong, one-nerved, the upper twice as
long as the lower, broadly lanceolate, one-nerved, equal-
mg the flowering glume; flowering glume ovate, three-
nerved, convex, nearly surrounding the two-nerved,
hyaline palet, which nearly equals the glume in length;
anthers three, large, on long, slender filaments.

In the female plant the fertile stems are very short,
usually about 1 inch, occasionally 1% inches long; leaves
as in the male plant, except that the throat of the sheath
is strongly bearded, and the blades are rather more hairy;
spikes capitate, surrounded and exceeded by the leaves;
branches of the rhachis two to five each, bearing twe
spikelets; spikelets one-flowered; empty glumes large,
united below, the lower bifid or sometimes trifid, the
upper trifid, both becoming indurated ; flowering glume
ovate, lanceolate, three-nerved, nearly entire, terminating
in a short, stiff awn; palet two-nerved, hyaline, enclosed
by the flowering glume, the distinct styles plumose, long
exserted.

This, the true buffalo grass, which once formed so
large a portion of the prairie tuft, is now found in this
region only in isolated patches. The largest area I have
seen of it is some five miles north of Fort Collins, 11 &
hollow on the prairie; it may cover a half acre. Small
mats, of from 5 to 15 square yards, are quite cominon.
At this season, these mats may be readily distinguished,
from a distance, by their yellowish green color.
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MUHLENBERGIA GLOMERATA (Trin.}.
(SPIKED MUHLENBERGIA.)

Stems rather slender, 1 to 31 feet high, leafy; cauline
leaves seven to eleven; sheaths smooth ; blades linear,
2 to +inches long, 1 to 3 lines wide, scabrous; sterile stems
1 to 8 inches long, leafy to the top; panicle 2 to 4 inches
long; branches sessile, contracted into an interrupted
spike; spikelets crowded, one-flowered; empty glumes
equal, membranous, one-nerved, tipped with awns equal-
ing the glumes in length, and with awns one-third longer
than the flowering glume: flowering glume ovate, lance-
olate, acute, entire, not awned, membranous, thrce-
nerved, hairy near the margins, enclosing the nearly
eqnal, hyaline, two-nerved palet.

On ditch banks and in native meadows in the vallev
of the Poudre. Valued as a forage grass.

FESTUCA SCABRELLA (Torr.).
(Bu~nce GRrass.)

This grass forms the largest bunches of any of the
so-called bunch grasses. The specimen bunch, which I
have before me, measures 12 inches across at the base.
It is very compact; the stems are numerous, 34 to 38
mches long, slender, smooth, two to three-leaved; the
blades of the stem leaves have all fallen, leaving the
naked, scabrous sheaths; radical leaves very numerous,
12 to 24 inches long, very narrow, involute, scabrous;
panicle 4 to 7 inches long; branches 1 to 1% inches
long, single or in pairs, rhachis scabrous; spikelets
three to five-flowered; empty glumes membranous,
the lower onemerved, one-third shorter than the
three-nerved, upper one; flowering * glume acute,
tlppgd with a very short awn, five-nerved, scabrous,
Scl'arlous margined ; palet two-nerved, bifid, equaling the
glume.

In the mountains, at 6,000 to 8,000 feet. Much
valued as a range grass.
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AGROPYRUM GLAUCUM (R. & 8.).
(Cororapo BLUE SteEM.).

Stems 10 to 30 inches high, erect, rigid, smooth;
cauline leaves about four; sheaths as long as the inter-
nodes below, shorter than the internodes above, smooth ;
Iigule short, truncate; blades 4 to 6 inches long, smooth
below, scabrous above, flat or involute for half the length :
the whole plant has a characteristie bluish-green color;
spikes 2 to 5 inches long; spikelets compressed, arranged
in two rows; flat side to the rhachis, five to eight-
flowered ; empty glumes nearly equal, lower three-nerved,
upper, three or obscurely five-nerved, lanceolate, acumi-
nate; flowering glume five-nerved, oblong, tipped with a
short awn, scarious margined; palet two-nerved, hyaline,
bifid, nearly equaling the glume.

This grass abundant on the prairies and in the
mountains. In the higher mountain meadows it makes
but small growth. On lower land and along streams it
grows vigorously, and in many places is cut for hay.
Stockmen speak highly of it.
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