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SEEDLING CHARACTERS OF RANGE AND PASTURE GRASSES.

alter S. Ball
INTRODUCTION

The seedling characters of our important range grasses
have been little used as a means of identification by tnose
engaged in grazing worke. The main interests have been
centered on the mature grass, the flowers and type of
inflorescence being used as the determining factors in the
identifications Carrier (1), LicAlpine (7), Percival (9)
aﬁd Ward (11) have worked out keys for the identification
of young grasses in other localitics wnile Stebler and
Schr:ter (LO0) have described and illustrated the vegetative
characters of the common hay and pasture grasses in Zurope.
At present, however, secdlings of most western species have
not been described at ull and there is no way to detsrmine
them at thls stage.

. The need for such information is very essential to the
reconnaissance man or student of grazing conditions since
so many of tue ranges are overgrazed and the grasses not
alloved to matures They are thus found only in tue seedling

The writer wishes to express his tunanks tod.D.Hanson
and L. We Durrell for helpful criticism and suggestions during
the progress of the manuscripts. Appreciation is also extended
to iiiss Anna M. Lute for identification of the seed of
certain species of these grassese
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or very short stage and are difficult to determine. The
identification of the seedlings is necessary in reseeding
experiments in order to know the seed that grow without
watering until the end of the season or until maturitye.
Further, such information would be especially helpful in
ecological :uadrat work and range managemente

It is the purpose of this thesis to describe and
figure the seedling cnaracters.of the more important range
grasses of Colorado and briefly give their palatability and
forage value. A key for identification of tnese grasses is
also presented, based on striking differences of seedling
characteristicse As these studies are on economic species
of range grasses coupled with the fact that more characters
have been considered than have heretofore been taken inta
congsideration by other workers, it is hoped that the
descriptions and key will be of material assistance in range

inmprovement studiese

METHODS AND MEANS OF CARRYING ON THE WORK.

In beginning studies of the seedling charaéteristics
those forage grasses most commonly found in Colorado and the
adjoining states were sclectede Only a few that are con=-
sidered weeds were stud ied, these being palatable when younge.

The seed were collected in different parts of the



-F

state from the plains at 4,500 feet to the foothills and
mountains 7,500 feet to 8,000 feet in elevatione Both the
short and tall grasses were included also those used for
irrigated pastures. +here there was any doubt as to the
species, the seeds were carefully identified by Miss Anna
. Lute, state seed analyste

The seeds were planted in pots in the greenhouse and
allowed to grow to seedling stage ( 3 to 4 inches) or until
3 to 4 leaves were oute Several seedlings were compared
with some of the same species which were growing outside of
the greenhouse, there were no differences found. Apparently
growing them in the greenmhouse did not change the character-
isticse The first leaf in most cases was selected to
determine the characters of each grass. The work differing
in this respect from that of others who did not state
precisely which leaves were used for their studiese The
gelection was made because the first leaf is most likely
to be the last blade of grass eaten by stocke

Bach grass was carefully studied with the aid of the
hand lens and in some cases the binoculars, thus determining
every visible character such as leaf rolled or folded in bud,

the color of first sheath, whether hairy or glabrous; the

blade, both upper and lower surface, margin, veins, width

and average length; texture of blade; the ligule, whether
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toothed, entire or hairy, length and textureg the collar,
whether broad or marrow, divided or continuous, prominent
or conspicuous and the color of roots, whether fine or
coarsees
The camera lucida was used in making the detailed

drawings of ligule, collar and leaf in bude
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KEY PCR IDENTIFICATIONOF RANGE AND PASTURE GRASSES
IN SEEDLING STAGE.

I. Leaves folded in tne bud
lae. Blades hairy on either upper or lower surface
2a. Hairs on upper and lower surface (1) Hordeum jubatum
2b. Hairs only on lower surface
3ae. Ligule deeply lobed in center, midrib prominent
(2)sitanion hystrix
3be Ligule not lobed in center, midrib not
so prominent (3) Koeleria cristata
lbe Blades not hairy on either surface
4ae Ligule entire or minutely toothed
5ae. 3tems strongly compressed (4) Poa compressa
5be Stems not compressed, if so, slightly
6aes Ligule truncate or rounded
7a. Blade constricted near tip,

margin toothed (5) Poa pratensis
7be Blade not constricted, margin
entire (6) Lolium perenne
6b. Ligule wedge-shaped or acute
8aes Midrib doubled (7; Poa trivialis
8be Midrib single (8) Poa nemoralis

4be Ligule coarsely toothed or lobed
9a. Ligule dividing in center forming
two halves
10ae Stems flattened (9; Dactylis glomerata
10b. 3tems not flattened (10) Andropogon Hallii
9be. Ligule not divided into two halves
-11.a Margin of leaf blade at collar hairy
l2a. Seven prominent veins, tuft of short
hairs at collar (11) Bulbilis dacty-
loides
12b. ¥ive veins, long hairs at
collar (12) Bouteloua hirsuta
11lb. Margin of leaf blade at collar not hairy
l13a. Blade rolled, collar divided
(13) Festuca rubra
13be Blade not rolled, collar continuous
(14) Festuca ovina

IT. Leaves rolled imr Sudee
l4a.Blades hairy .

15a. Surface on margin at collar long hairs
l6a. Blade 5-veined or less

17a. Ligule deeply divided in center
: (15) Bromus tectorum.
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17be Ligule not deeply divided in centere.
18a. Collar narrow, only midrid running thru
(16) Bromus pumpill-

ianus

18be Collar wide, all veins run thru
(17; Bromus inermis
16be. Blades more than 5-veined (18 ) Panicum capillare
15be Surface or margin at collar only short hairy
19a. Collar divided only by midribe .
(19) Elymus triticoides

19be Collar divided by all veins
(20) Agropyron Smithii

14b. Blade not hairy on either surface
20a. Long hairs on margin of blade at collar

2la. Ligule very hairy (21) Panicum virgatum
21lbe Ligule not hairy

22a. Narrow deeply toothed ligule
(22) stipa Nelsoni

22be Broad shallowly toothed ligule
(23) Stipa vaseyi
20be No hairs on blade margin or if any, short
23ae Margin of blade entire or only
a very few snort teeth at base
of blade.
24a. Blade constricted near tip
(24) Festuca elatior
24b. Blade not constricted near tip
25a+ Ligule very narrow
(25) Agropyron repens
25be Ligule broad
26a. Few very short hairs on
margin at base of blade
(26) Agrostis maritima
26be Margin at base of blade
entire, no hairs.
(27) Agrostis aldba
23be Margin of blade not entire
27a. Ligule broad, ghallowly
toothed
28ae All veins running thru
collar
(28) Phleum pratense
28be All veins not running
thru collar
29a. Collar divided into
wedge-shaped halves
by midribe
(29) Agrostis vulgaris
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29be Collar only narrowed at
midribe
(30) Lolium italicum
27b. Ligule deeply toothed, narrow
or broade.
30ze Collar continuous
3lae Collar conspicuous, only
mid vein running through
32a. Broad, long pointed
ligule
(31) Arrhenatherum
elatius
32be Moderately broad, not
long pointed
(32) Agropyron spicatum
31lbeCollar not conspicuous ,
all veins running taru
d3aesligule with many fine
teeth
(33) Calamavilfa
lingifolia
33beLigule with four
large teeth, these
with fine teeth
34ae.Double veing forming
midrib
(34) Agropyron tenerum
S34beMidrib not doubled
(35) Elymus canadensis
30be Collar not continuous
(36) Andropogon nutans
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Hordeum jubatum Le Sguirreltail grass

Beneral Degcription

This is a native of the Rocky Liountain regione. Can be
uged for forage only before seeding, is not considered a
forage of any great importancees This grass is a troublesome
weed in Colorado, Utah and other statese It has long, soft
bearded spikelets maturing early. Commonly found with alfalfa
and maturing betfore thne alfalfa. When squirreltail is very
abundant the first crop of alfalfa is rendered practically
worthless, the awned spikelets being very injurious to stocke

Palatability « 15 to 25 percent for cattle; 10 to 20 percent

for sneepe

Food value - has not been worked , it being & grass of minor

importances.

Seedling characteristics

Ieaf - folded in bude

Sheath of first leaf - glabrous light brownish green,

covered with fine hairs, length of opening wedge 3 to
4 mme.

Bage of first leaf - upper surface, 5 veins all rather

prominent, 1 pair on each side of midrib, light lines

between veins seen with direct light, surface covered

with short hairse. Lower surface, shiny, only midrid

prominent, covered with dense short hairse

- - - -
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Yeing - 5, 1 pair on sach side of midrib

Width - 1/2 mme., 1 cme above collar

Length - 40 to 50 mme

Shape_aud.g9lor - short narrow linear leaves, tip folded
to form keeles Light or chromium greene

Textugg - soft

Ligule - translucent, irregularly tootned membrane about
1/2 mm. long, teeth prolonging into fine hairse

Collar - divided by midrib, very prominent broad and almost
white, margin straight, covered with dense short
hairse

Auricles - none

Roots -~ white, fine

Most distinguishing characteristicse

l. Linear light green leaf - midrib prominent, others
in pairs.

2+ Congpicuous light lines seen by direct lighte

S3e Both surfaces of blade densely covered with short,
rather stiff hairse.

4. Rather long irregularly toothed ligulee
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Fige (1). Detailed drawing of Hordeum jubatum . % 25

ae detail of ligule of first leaf
be detail of collar of first leaf

ce section tarough older leaf,



Sitanion hystrix (Nutt.) Jo G. Smithe. Bottle-bush,Sguirreltail

General Descriptione

It is found from the Great Plains to the Pacific coast
and is considered by J. Ge. Smith as worthless, but it has
been found that the leafage is palatable to cattle and sheep
while young or until the troublesome awns make their appear-
ance. It has sglender stems, erect or ascending 4 to 12
inches high, the base forming dense sprecading tufts. The
mature plant having rather long awns which‘are injurious to
stock if eatene.

Palatability - for cattle, 15 to 25 percent; 10 to 20 per-

cent for sheepe

Food value - has not been determined but it is ratner lowe

Seedling characteristics

Base of first sheath - glabrous, shiny, light purple,

almost pinke

Sheath of first leaf = dark greenish purple, covered with

very short, rine hairs, opening wedge 6 mm. longe

Blade of first leaf - upper surface glabrous, papillae all
veins prominent, light shiny green, light lines
seen by transmitted light; lower surface, midrid

prominent. Entire surface covered with short

stiff hairse.

Margin - finely toothed,. teeth stiff, pointing upward.

- e ewon e
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Color_and_shape - Chromerum green, flat linear leaves

acute slightly keeled tipe

Ligule - irregularly tuoothed membrane, teeth ret:othed
at apex, 3/4 mm. margin finely haired.
Collar - prominent, divided by midrib , hairy, margin
wavye
Auricles - none
Roots - white fine
Nothing found on seedling characters by otherse

Most distinguishing characteristicse

l. Stiff, rigid texture of leaves

2 Short Stiff hairs on lower surface

3. Ligule deeply lobed in middle, smaller lobes
finely toothede.

4. Irregularly shaped collar divided by midribe
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Fig. (2) Detailed drawing of Sitanion hystrix. X25

a. detail of ligule of first leaf
be detail of collar of first leaf

c. section through older leaf



Kgeleria cristata (L.) Perse. _Mountain June-grasse

General Description.

This is a native in North America and is a good forage
grass, is a congtituent of much of the native pastures taroughe-
out the 7Western states, has a very expanded range. Is a
perennial bunchgrass, variable in appearance which would be
expected from its enormous range. Stems are erect, 1 to 14
feet highe. Leaveg are mainly basal and usually numerouse.

Does well in dry to moist soils, on prairies and mountains
at elevations from 4,000 to 10,000 feete

Palatability - 80 to 90 percent for cattle; 55 to 65 per=

cent for sheepe.

Fcod value - 2.8 pounds crude protein per 100 pounds green

materiale 25.6 pounds digestible nutrients per 100 pounds.

Seedling characteristicse

Leaf-folded in bud

Bagse of first sheath - light green, almost white, with

very fine hairse

Sheath of first leaf « light green, fine hairs seen with

lens. Length of opening wedge 4 mm.

Blade of first leaf - upper surface, glabrous, a prominent

pair of veins on each side of prominent midrib,
light shiny greenj; lower surface, covered with
short fine hairs with only midrib ratner incon-

spicuouse
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Margin - narrow, scarious border with numerous short
fine hairse

Veing - 5 in all, midrib prominent, 1 pair on each
sidee

Width_~ less than 1 mm., 1 cm. above collar

Length - 40 to 50 mm.

Color_and_shape - parrot green; narrow and linear,

acuminate tip forming keele. Thick slightly

veshaped in cross sectione

_Texiure - soft and yielding, whitee

Ligule - glabrous irregularly toothed, white membrane less
than 1/2 mm. longe.

Collar - hairy , divided by mid-vein,margin straight

Auricles - none

Roots - tan colored, fine

No detail work on seedling characters founde

Most distinguishing characteristicse

le Leaves light green color, short and narrowe

2e¢ Hairs on lower surface of leaf and glabrous
on upper, veins only prominent on uppere

3e Ligule short, white and finely toothed.

4. Collar rather rather inconspicuous, all veins

running throughe
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Fig. (3). Detailed drawing of_Koeleria cristata. X25
ae detail of ligule of first leaf
b. detail of collar of first leaf

ce.section through older leaf.



Poa compressa Le Canada Blue-grasgse

Geneiral Description

This is a native of the 0ld World, is very widely
distributeds Is an important pasture grass, often cut for
hay but better adapted for pasture. It has tane ability to
grow on poor soils and produce small crops of hay and good
pasturage under conditions whnere other grass will scarcely
thrives It will withstand heavy grazing and its stem
remains green, which gives late fall foragee 1hisg grass is
a perennial and produces abundant root stalk, forming tough
sode The whole herbage is pale, glaucuous, stems very
compressede Is adapted to about the s:zme conditions as
Kentucky Blue-grass, only that it is more resistant to summer
neat and drought. More abundant in eastern Canada and
Northeastern United States, but it occurs as far south as
central Alabamae

Palatability - 85 to 95 percent for cattle; 70 to 80 percent

for sheep.'

Food value - crude protein 1.3 pounds per 100 pounds green
materialsy 19e.4 pounds per 100 of digestibple nutrients of
green materiale

Seedling characteristics

leaf - folded in bud



Base of first sheath - white with little tinge of purplish

browne.

Sheath of second leaf - pale green to white, glabrous,

length of opening wedge 4 to 7 mm., strongly com-
pressede

Blade of second leaf - upper surface smooth, glabrous, only

midvein prominent, light shiny green or bluish
green 3 lower surface, smooth, glabrous, midribd
and two outer veins prominent , midribd veing very
‘prominent, bluish-greene.

Yargip - No scarious border, smooth exce.t a few mme

from collar when there are fine retrorse teeth.

tip forming keele.

Texture - a little wirye

Ligule - not toothed, very minute hairs, membranous,
entire and acutee 5 to 1 mm. long, whitee

Collar - divided by midvein, a little lighter green than
blades Rather inconspicuous, Very narrow, slightly

wavy, and glabrouse



Auricles - none
Roots ~ whitish color, fine, and root stalks formed.

As determined by others - practically the same but not so

much detaile.

Most distinguishing characteristics

1. Compressed leaves
2. Bluish-green color
S5« Leaf veshaped, tip forming keel

4. Rather acute white ligules
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a b c

Fig. (4). Detail drawing of Poa compressa X 25.

a. detail of ligule of second leaf

be. detail of collar of second leaf

Ce cross section through older leaf
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Poa pratensis L. EKentucky blueegrasse

General Description

This grass is considered one of the most important
forage grasses, cultivated form pa stures and farming, also
a large part of the forage on mountain meadows of the west.
It is a perennial, native of surope, may be native of North
Americae. Grows from a few incnes to 2 feet or more in
neight, from slender creeping rhizomes forms tuftse Is
adapted primarily to temperate regions of relatively high
humidity, but succeeds well in arid regions under irriga-
tion. Is markedly resistant to cold, it laznguishes during
summer weather and even with abundant moisture, shows little
vigor during hot months of July and Auguste

Palatability - for cattle 85 to 95 percent; 70 to 80

percent for sheepe.

Food value - crude protein 2.3 pounds, total digestible

nutrients in 100 pounds is 18.5 pounds green materiale.

Seedling cheracteristics

leaf - folded in bud

Bage of first sheath - white with little tiny of purple.

Sheath of second leaf -~ purple at base extending up mid=-

rid 5 to 7 mm. length of opening 4 to 6 mme.

very pronouncede
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Blade of second leaf - upper surface, smooth, glabrous, 4

ridges, 2 prominent forming midrib, light shiny
green; lower surface, smooth glabrous, minute
papillae midrib veryprominent, two otner veins
less prominent, a darker greene

Margin_- very minute retrorse teeth on narrow, scarious

bordere.

Veins - 5 midvein very prominent

Width - about 1.5 mme, 1 cm. above collar

Leng}? - 45 to 70 mm.

Shagg - acuminate margin, slight constriction 4 to 15

mm. from tip, folded inward forming keels

Texture « gofte.

Ligule - margin hair-like, hairs more noticeable at each

end, entire concave truncate, white to pale green.
About 1 mm. longe
Collar - Narrow , divided by midrib a little lighter green
than blade, mot very pronounced, wavy and glabrouse.
Auricles = none

Roots - light tan and fine
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About the same characters found by other workerse

Mgost distinguishing characteristicse.

l. Two prominent veins forming midribe.

2. Minute retrorse teeth or scarious border
of blade

3. Slight constrictionof blade near tip and tip
of blade forming keel.

4. Truncate ligule, hairs at each endes
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Fige 5)s Detailed drawing of Poa pratensis X 25

a+. detail of ligule of second leaf
b. detail of collar of second leaf
Ce Ccross section through an older leaf

de constriction near tip of leafs
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Lolium perennes Le Perennial rye-grasse

General Description

Occurs naturally in all of temperate Asia and in North
Africa. IB the oldest cultivated grass for forage. It is of
much importance inZurope but in this country it nas not won
a placees Lthis is a short-lived, rapid growing perennial
living only two years on poor land, but will do better under
favorable conditions. Culms grow in tufts, erect, smooth,

1l to 2 feet talls It is primarily adapted to moist regiomns,
with mild winter climatees It thrives best omn rich, moist,
well drained soil, does not do well on sandy soile.

Palatability = 75 to 85 percent for cattle; 35 to 45 percent

for sheepe.
Food value - 1.7 pounds crude protein per 100 pounds and 15.8
pounds digestible nutrients per 100 poundse

Seedling characteristicse

Leaf-folded in bud

Rage of first sheath - coleoptile purple, slightly flatten=

ede.

Sheath of first leaf - very light green almost white,

glabrous and shiny, length of opening wedge 3 to
4 mm. longe

Blade of first leaf - upper surface glabrous, grass green

color, 3 to 4 light green lines on each side of
rather prominent midrib very shiny, midvein rather

prominente
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¥argin - thin scarious

Veins - & midvein prominent, others inconspicuocus

Width - 3/4 to 1 mm., lcm. above collar

Length = 70 to 90 mm.

Shape - narrow, linear, acute point slightly keeled.

Ligule - glabrous membrane, truncate, toothed necar center.
Less than 3/4 mm. long
Collar - prominently divided by midrib, straight glabrous
Auricles - none
Roots - brown, tine, no root stalks.
Described by L. Carrier as having auriclés and prominent
veinse

¥ost distinguishing characteristicse.

l. Very narrow leaves and stems

2+ Ligule truncate, often with rather prominent
teeth near centere.

3e Shininess and glabrous

4. Upper surface of first leaf shows 3 to 4 lines
in direct light ( not transmitted).

Se Minute white, narrow papillae on upper surface

of first bladee
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Fige (6)e Detailed drawing of Lolium perenne X 25.

ae+ detail of ligule of first leaf
be. detail of collar of first leaf

Ce Cross section tarough an older 1lcaf



Poa trivialis Le Rough-stalked meadow-grasse

General Descriptione.

This grass is a native to zurope and in northern
Zurope is an important pasture grass. Has been spreading
rapidly in the United States as a cultivated pasture grasse.
It has a rough stem and puts out numerous stolons, it also
possesges rootstockse Is adapted to moist soil of most
of the ¥Fentucky blue-grass regions, sSouthward it tends to
suffer from the heate Is the best of all grass for shady
lawns, making a dense carpet. In the northern states it is
utilized as pasturee.

Palatability - for cattle 85 to 95 percent; 70 to 80

percent for shecep, cattle eat it greedilye.

Food value - about the same as that of Poa pratensise

Seedling characteristics

Leaf - folded

Bage of first sheath - very light to pink at grounde.

Sheath of second leaf - pale green, glabrous, length of

opening wedge 2.5 to 3.5 mm. compressede

Blade of second leaf - upper surface, sm:oth, glabrous,

midrib very prominent, minute papillae, light
green color; lower surface, smooth, glabrous,
midrib very prominent, very shiny light green

C0loTe
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Margiy - minute teeth seen only with high power
lens along base of blade.
Veins - 5, midrib very prominent

Width_- about 1.5 mm., 1 cm. above collar.
E?BEEQ 50 to 80 mme
Shape - acuminate margin, tip slightly folded forming

keel.

Texturg - soft, yielding

Ligule - long, glabrous, entire, concave membrane, white
translucent.
Collar - divided by midrib but not prominent, wavy, glabrous
Buricles - none
Roots - light tan and fine
Differences found bf L. Carrier - ligule toothed at apex,
sheaths rough to touche.

Most distinguishing characteristicse

l. Very shiny, green color of lower surface of leaf.

2 Long ligule, point acute

3. Tip of blade acute just slightly folded forming keel.
4. Broad collar divided by midrib which is not very

pronouncede
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Fige (7). Detailed drawing of Poa trivialis X 25.

ae. detail of ligule of second leaf
be detail of collar of second leaf

Ce Ccross section through an older leaf
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Poa nemoralis Le Wood meadow=-grasse

General Desgcriptione

This grass is a native of <urasia and Lorth America.
Is not of very much importance in this country, the rough
stalk meadow-grass naving taken its placee. It is found grow-
ing wild in woodlands, being especially adapted to snade.
Is more adapted to northern parts of the United States and
up into Alaska over to Newfoundlande.

Palatability - about the same as the other Poase

Food value -« about the same as Poas mentioned

Seedling characteristicse.

Leaf « folded in bud

Base of first sheath - yellowish-green

Sheath of second leaf - pale green, glabrous, margin

scarious, length of opering wedge 6 to 10 mm.
slightly coumpressede.

Blade of first leaf - upper surface smooth, glabrous, only

midrib prominent, rather dark green; lower surface
slightly scarious, midrib very prominent, light

line on both surfacese.

Width_- 2 to 3 mme, 1 cme above collar

- wp -
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Length -~ 50 to 60 mm.

shaped or keeled

Texture - slightly ridged.

Ligule - not toothed but margin finely haired, membrane acute
about 1/4 mm. long, white almost transparente.

Collar - narrow divided by midrib, pale green to almost white,
slightly wavy, glabrouse.

Auricles - none

Roots - ligant tan, fine, no root stalks.

Very few characters have been worked out by others, none

different than mentionede.

Mogt distinguishing characteristicse.

l. Culms and sheaths compressed

2. Tip keeled or boat-shaped

3. Yellowish-green in coldr

4. Rather acute white ligule

5. Teeth on margin of blade porinting upward

6+ No Rhizomes
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Fig. (8) Detailed drawing of_Poa nemoralis X 25.

a. detail of ligule of first leaf
be detail of collar of first leaf

ces section through older leaf
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Dactylis glomerata L. Orchard-grass.

General Description

Tnis grass is native taroughout Zurope excepting in the
northern most portions. It is about fourth or fifth in
importance among cultivated perennial hay grasses in America.
It is most important in thne south-central states, both for
hay and pasturese This grass succeeds very well in shade,
it is strictly a temperate plant; will witastand longer
seasons of heat than timothy, and is also more easily in-
jured by winter colde. Therefore being better adapted south-
ward than northe

Palatability - highly palatable before flowering, but greatly

reduced when olde It is a perennial in large tufts, with-
out creeping root stocks, culms erect and smooth, grows
from 2 to 4 fect highe

Food value - 1.7 pounds crude protein, 1l6.1 pounds of

digestible nutrients per hundred pounds green material.

Seedling characterigtics.

Leaf -« folded in bud

Base of firgt sheath - pale brown, almost white, strongly

compressede

Sheath of first leaf - light green, margin scarious,

glabrous , opening wedge 9 to 10 mm. long.



Blade of first Ieaf -~ upper surtace dull green, midrib

prominent, glabrous; lower surface glabrous,
midvein prominent, lower part of blade usually
more or less foldede.

Margin - very minutely toothed
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Ligule - glabrous, finely tothed, divided in middle forme

ing two lobe-like membranes, about 3/4 mm.

Collar-divided by midrib but not very prominent, straight
glabrous
“uricles - none
Roots - tan, fine, no rootstalkse.
Described by L. Carrier - ligule very long, often lacerate
(not divided).

Mogt distinguishing characteristics

l. Base of sheath, culm strongly compressed almost
whitee.

2e Broad leaf, boat-shaped tip, midrib forming keel,
finely toothed.
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3. Ligule divided in middle forming two lobes
4. ILeaves glabrous, no hairs

5. Very vigorous and robuste
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Fige (9)e Detailed drawing of Dactylis glomerata X 25

a., detail of ligule of first leaf

be detail of collar of first leaf

Ce cross section tnrough an older leaf
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Andropogon Hallii Hacke <Yurkey foote

Geéneral Description .

Its-range is iﬁ the sandhill district of Nebraska,
Kansas and Oklahoma and into eastern Colorado. It is not an
exceptionally good forage plant but is eaten to a slight
extent by cattle and horses. It makes g.od hay, however,
and is often cut for that purposees It is a very coarse
grass, yellowish-green, growing 3 to 6 feet tall. Often from
creeping root stocks. Leaves smooth, 1 foot long or less,
blades wide belowe. Found usually on dry sandy soils of
plains and foothillse. ¥Frequently being the most conspicuous
feature of the vegetatione

Palatability - rather low, about same the year round

Food value - has not been worked out

Seedling characteristics

Leaf - folded in bud

Base of first sheath - glabrous, deep red almost purple

Sheath of first leaf - glabrous, dark red, color extending

thru collar into leaf following midvein,length of
opening wedge 1 cme. having scarious margine

Blade of firgt leaf - upper surface glabrous, all veins

equally prominent, a dull green; lower suriace
glabrous and shiny, midrib most prominent and
red-purplish-green surfacee

Margin - finely toothed along narrow scarious border
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Veing - 5, prominent in lst leaf, many in older ones.
Widip_~- more than 2 mm., 1 cm. above collar
Lepgth - 15 to 20 mm.
2hape.and_color - acumipate tip forming keel, very

broad, short lecafi elm green color.
Jegture_- slightly rigid

Ligule of secpnnd leaf - glabrous translucent membrane

divided into two lobes, each lobe being 1 mm. or
more in length, teeth of lobes long, prolonging
into long hairs. Ligule of first leaf inmany cases
found to be very much reduced and truncate or
absente

Collar - very inconspicuous , only slight indication of
color on cach edge of blade, glabrouse.

Auricles - none

Roots - tan, rather coarse with root stalkse

Not found described in seedling stagee.

Most distinguishing characteristics

l. Leaves short and broad, with purplish-green color
extending up lower surface.

2. Older leaves numerously veined

3e Ligule of first leaf reduced and truncate or absent

4+ Ligule of second leaf 2-lobed, teeth prolonging
into long hairse

5. Collar inconspicuouse
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Fige. (10). Detailed drawing of_Andropogon Hallii X 25

a. detail of ligule of second leaf
b. detail of collar of second leaf

ce. section through older leaf.
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Bulbilis dactyloides ( Nutt.) Rafe. Buffalo-grass

General Description

This grass is found on the great plains from Hpnntana
to Mexico and is dominant over the greater parts of this
"short-grass" country and is one of the most important
grazing grasses of tals regione It is a low stoloniferous
perennial that forms a firm sode In this grass the staminate
and pistillate flowers are formede. The staminate inflores-
cence consists of 2 or 3 short l-sided spikes on a culm, a
few inches high; the pistillate spikes are hidden among the
lcaves near the grounde

Palatability « 85 to 95 percent for cattle; 65 to 75 per-

cent for sheepe

¥ood value - contains 3.8 pounds crude protein per 100 pounds

of fresh material and 49.5 pounds digestible nutrients
per 100 poundse.

Seedling characteristics

Leaf - folded in bud

Bagse of first sheath - glabrous, greenish-white, slightly

compressede

Sheath of first leaf - glabrous, wnite at base but getting

green near collar, length of opening wedge 5 mme

Blade of first leaf - upper surface glabrous, light lines

between seen by direct light; lower surface

glabrous, fine papillae, all veins prominente.
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Margin_- finely toothed rough to touch

Veins - 7, all prominent

Width - less than lmm., 1 cm. above collar

Leng}@ - 15 to 20 mm.

Shape and color - short narrow leaf, slightly folded

to form V, in cross sectione Tip keeled, Cedar

green colore
Texture - soft

Ligule - white, glabrous, regularly toothed membrane, fine
teeth forming hairs 1/2 mm. longe.
Collar ~ divided by midrib, very prominent, a tuft of hairs
at eacn side, glabrouse.
Auricles - none
Rootgs - light tan and fine
No seedling characteristics found as worked by others.

Most distinguishing characterisgticse.

1. Short, narrow leavese 7 prominent veins, light
lines seen by direct lighte Tip keeled.

2+ Regularly toothed ligule , margin finely haired

3« Prominent collar with tuft of hair on each side

4. Stoloniferous habite
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Fig. (11). Detailed drawing of Bulbilis dactyloides X 25

a o detail of ligule of first leaf
" b. detail of collar of first leaf

ce section through older leaf.



Bouteloua hirsuta Lage Black grama .

General Desgcription

It is a native of america and found especially avundant
in the southwestern United States and on the zexican plateau.
This is a very important grazing grass, is a perennial,
tufted grass growing erect from 6 to 18 inches highe Grows
on dry slopes of nigh mesas, but reaches its best develop=
ment upon stable sandj loam soil, in Colorado up to 7,000
feet.

Palatability - 85 to 95 percent for cattle; 65 to 75 percent

for sheepe.

¥ood valune - crude protein 2.1 pounds per 100 pounds green

material. 18.7 pounds per hundred digestible nutrientse

Seedling characteristics

Leaf - folded in bud

Base of first sheath - glabrous, light pink to tane.

Sheath of first leaf - dark red to purple, glabrous and

prominently veined. Length of opening wedge 28mm.

Blade of firgt leaf - upper surface glabrous, fine papi-

llae, all veins prominent with white lines
between as seen by direct light; lower surface
dull , not shiny, orominent papillae, slightly
rough y veins all prominent with light lines

between as seen by direct light.
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wgrgin - finely toothed, seen by aid of lens

Veins - 5, veins all prominent

Ligule - a very finely toothed membrane, teeth prolonging
into hairs, lessthan 1/4 mm., long hairs on each
side of ligulee

Collar - divided by midrib, prominent, glabrous, about 1/4
mn. wides

Auricles - none

Roots ~ white, rather coarse

Seedling characteristics not worked out by otherse

Most digtinguishing characteristicse.

l. Narrow, short, prominently veined leaf, with
finely toothed margin

2. Conspicuous white lines between veins as seen
by direct light.

3+ Finely toothed ligule prolonging into hairs

4. Rather wide, conspicuous collar, divided only

by midribe
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Fig. (12)s Detailed drawing of Bouteloua hirsuta X 25.

a. detail of iigule of first leaf
be detail of collar of first leaf

ce. section thr ugh older leaf,



Fegtuca rubra Le Hed fescue.

Géneral Degscriptione

This grass occurs naturally in Europe, Asia and North
America. In North smerica it ranges fromGreenland southe
ward near the coast to Virginia, from Alaska to California
and dew Mexico. Under favorable conditions it is considered

a good pasture and hay grasse. It requires cool temperate
weather and moist sandy soile It is a long-lived perennial,
forms dense growth on moist sandy soil and will grow to
height of two feet or more.

Palatability - 75 to 85 percent for cattleg 65 to 75 percent

for sheepe.

Food value - contains 1.8 pounds of crude protein per 100

oounds and a total >f 20.9 pounds of digestible nutrients
per 100 pounds green materiale.

Seedling characteristics

Leaf - folded in bud

Bage of first sheath - light purple

Sheath of first leaf - pale purple up from base 4 mm.

length of opening wedge 1.5 to 2 mme., glabrous, midribd
finely toothede.

Blade of first leaf - upper surface, fine papillae, 3

prominent ridges, dark green; lower surface smooth,

glabrous, midrib very prominent, dark shiny greene.



Lenggg - 35 to 65 mme.

acuminate, constriction 3 to 5 mm. from tips

tip keeled .

Texturg - rataer softe

Ligule - irregular , tinely haired membrane about 1/5 mm.

longe.

Collar - continuous pale green, margin straight, glzbrous

Auricles - none
Roots - tan color, rather coarsee

Difference seen by others

Ligule acute - L. Carrier

ost distinguishing characteristics

1. Pecularly shaped ligule
2. Pecularly shaped collar
5. Barly and abundant tillering

4. Very narrow and rather thick blade somewhat

foldede.
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Fig. (13). Detailed drawing of Festuca rubra X 25.

ae. detail of ligule of first leaf
b. detail of collar of first leaf

ce section through older leafe.



Fegstuca ovina L. Sheep fescuee.

General Descriotion

This is a tame grass, cultivated for lawns and pasturese.
A native of North America. Common from British Columbia to
Colorado and Californiae. Is a snhort, rather fine leafed
perennial, too short to cultivate for hay but will withstand
early grazing and a great deal of trampling, as it has abundant
deep, strong roots and is never injured by uprooting. rorms
dense tufts 6 to 2 feet high. Its climatic requirements are
rather wide, will do well wherever it is possible for
agriculture, North of latitude 40 degrees o It does very
well on poor stony or sandy lande

Palatability - 75 to 8% percent for cattle; 65 to 75 percent

for sheepe

Food value - crude protein 1.8 pounds; total digestible

nutrients in 100 pounds green material, 20.9 poundse.

Seedlins characteristics

Leaf - folded in bud

Base of first sheath - pink to light reddish-purple

Sheath of second leaf -« border on margin pink from base

up, 5 to 8 mm., length of opening wedge 4 to 5 mm.
long, very fine scattered hairs on veins,
especially near base. Sheath of each tiller with

short somewhat retrorse hairs on the 3 veinse.
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Blade of second leaf - upper surface smooth, glzbrous,

S5 ridges, green minute papillae, light greens
lower suriace smooth, glabrous, only midrib pro-
minent, surface slightly sainy, dark or bluish-
greene.

yggggg - minute ?eeth or narrow scarious border,
teeth growing toward tip are prominent can be
seen with hand lense.
rib on lower surface minutely tootned upwarde.

Width - about 1 mm., at 1 cm. above collar

Length -~ 45 to 72 mm.

§g§gg - linear and thick, prominently folded to for,
v-shape in cross section, minute bvoat-shaped
(keel shaped) tip, with minute projections on

upper suriace acutee

Texture - membraneous

Ligule - membraneous, lacinate with narrow hair-like
lobes, truncate. Very pale green, almost white,
very shorte.

Collar - continuous, very narrow and not very prominent.
margin irregular, glabrous except along midrib.

suricles - none

Roots - tan to light brown, rather fine

Difference determined by L. Carrier




Auricles short, obtuses

Most distinguishing characteristics

1. Zarly tillering into 3 to 6 tillers

2. Tnick leaf blade partly folded fo form V in
cross sgectione

3e Veins on lower surface of blade and sheath with
short retrorse hairs.

4, Ligule broken into hairs at tipe

5 Tip of blades boat-shaped, acutee
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Fige (14). Detailed drawing of Festuca ovina X 25

a. detail of ligule of second leaf
be detail of collar of second leaf

ce. cross section through an older leaf.
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Bromus tectorum L. VYowny brome-gragse

Gencral Description

Most of the brome grasses have been introduced Irom
Burope and in many places considered weeds. This species
being an annual. It is considered a good grazing plant wihile
young but after it gres to seed is often considered injurious
to stocke. This grass thrives on all open ground at lower
altitudes, in spring and early summer, and on the approach
of summer's dry season, they ripen their seed and turn browne.
They often cover vast areas and have become a great peste

Palatability - 25 to 35 percent for cattle; 15 to 25 percent

for sheepe.

Food value - 2.9 pounds o: crude protein per 100 pounds and

18.3 pounds of digestible nutrients per 100 pounds of fresh
meteriale.

Seedling cnaracteristics

Leaf-®0lled in bud

Base of first sheath - light purple, glabrous not hairy

Sheatn of first leaf - light green color, very hairy
nairs about 1 mm. long,length of opening wedge 4 mme

Blade of first leaf - upper surface glabrous, fine

papillae 5 veins all rather prominent, light
lines as seen by direct lighte Lower surface
very hairy, hairs 1 mm. long, midvein more

prominente
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boatshaped tipe Spinach green coloTe

Ligule - toothed, glabrous, teeth prolonging into hairs,
white membraneous, acute about 3/4 mm. longe.
Collar - divided by midribe. iargin wavy but rather incone
spicuous , hairye.
Auricles - none
Roots - fine, tan to light brown in colore
No characters found by others different than mentioned.

Mgst distinguishing characteristics

l. Ligule divided in middle forming two acute teeth
with reduced ane on each sidee.

2. Very hairy from base to tip of blade on lower
surface hairs about 1 mm. long

3¢ Leaf flat and longe 5 veins allprominente.

4. Prominent light lines between veins as seen with

-direct lighte



(15). Detailed drawing of Bromus tectorum X 25

Figo
a. detail of ligule of first leaf

be detail of collar :>f first leaf

Ce cross section through an older leaf
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Bromus pumpillianus Scribne. Pumpilly brome-grass

General Descriptione.

This grass is found from bew mexico and Central Arizona
to South Dakota and Alaska. It is much relished by all classes
of stock and is among the most valuable of brome grassese.

Is a stout erect perennial with creeping root stocks, stems
are smooth sometimes finely haired. #ill thrive on variety
of s0il types of average moisture conditions, being common

throughout the Rocky Mountainse

Palatability - 75 to 85 percent for cattle; 45 to 55 percent

for sheep.

Food value - 2.9 pounds crude protein -zer 100 pounds green

materialy 18.3 pounds digestible nutrients per 100 poundse

Seedling characteristicse.

Leaf - rolled in bud

Base of first sheath - glabrous, light pink to purple

Sheath of first leaf - light to dark green, brownish toward

base, fine hairs less than 1/2 mm. , length of
opening wedge 2 1/2 mm.,

Blade of first leaf - smcoth, glabrous, veins all rather

prominent3 lower surface, fine hairs 1/2 mm. or
less , midrib more prominent.

Margin - hairy and retrorsely toothed
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Veins - 5 in all, midrib more prominent, white line

acuminate, not keelede.
gexture - soft.

Ligule - truncate membrane about 1 mm. long, translucent

finely toothed, teeth forming hairs at tipe

Collar - divided by midrib, light green all tne way across,
wavy,less than 1/2 mm. wide, and hairye

Auricles - none |

Roots - light tan and fine, creeping root stalkse

Nothing found on seedling characters of this grasse

Most distinguishing characteristicse

1. Rather long, truncate finely toothed ligule ( 1 mm.)
2« Long hairs on lower surface glabrous on upper
3. White line dividing midrib on upper surface

4, Tip of blade acuminate, not keelede.
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Pige ( 16). Detailed drawing of Bromus pumpilliamugs X 25
ae. detail of ligule of first leaf
be detail of collar of first leaf

ce section through older leaf
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Bromus inermis Leysse Hungarian or awnless brome-grasse.

General Descriptione

Is a native of <~ur.pe and extends through Siberia to
China. This grass is better adapted for pasture purposes
than for haye. In semi-arid conditions it is the best pasture
grass for cultivated lands yet discoverede. It will withstand
drought as well as ali'alfa, the root habits prohibits up-
rooting and will withstand trampling. 7This is a long-lived
perenrial grass, enduring, according to W“Werner, twelve to
thirteen months. =2ach plant produces many under-ground
root stalkse It grows to the height of about 4 feet under
favorable conditions. <fach plant may possess from 100 to
200 culms , basal leaves numerouse. adapted to rcgions of
rather low rainfall and moderate summer tewmperature. Prefers
rich loam and clay loam but does well in sandy soile.

Palatability - 65 to 75 percent for cattle; 35 to 45 percent

for sheepe.

Food value - 2.9 pounds crude protein per 100 pounds and

118.3 pounds digestible nutrients per 100 pounds green material.

Seedling characteristicse.

Leaf - rolled in bud

Base of first sheath - short, purplish-brown, especially

at base and the veinse
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8neath of first leaf - purplish-brown, hairs just below

collar, decreasing near base, hairy outside,
glabrous inside, length of opening 3 to 4 mme.

Blade of first leaf - upper surface glabrous, 4 veins, 3

rather prominent, spinach green color; lower
surface, hairs very prominent from base to tip.
1 to 1.5 mm. longe

Margin - minute teeth, upward

!}g}g_- 1.5 to 2 mm«.y 1 cm. above collar

Ligule - toothed, hairy , about 1/2 mm. long, membrane;

teeth slightly longer at center than on sidese.

Collar -slightly divided by midrib, not prominent, glabrous
Auricles - none
Roots - nearly white, fine also rootstalks

It is not described by Carrier and Hitchcock, describes it

as mature plant, not seedling

Most distinguishing characteristicse

l. Hairs very prominent on lower surface of leaf
from base to tip , upper surface glabrous or just
slightly hairye. Second lesf may be glabrous on

both surfacese
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2. Very fine teeth on margin pointed upwarde.
3. Leaves flat, acuminate tip, boat-shaped or keeled.
4. Ligule hairy truncate and irregular

5. Much variation in harinesse



Fig. (17). Detailed drawing of Bromus inermis X 25

ae detail of ligule of first leaf
be detail of coller of first leaf

Ce cross section through an older leaf
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Panicum capillaria L. 0ld Witch-grass

General Description

Found rather widely distributed over tae United States
more common east o1 the uississippi «iver. Is not of much
im,ortance as a forage crop as it is considered a weed. It is
an erect growing plant from 9 to 18 inches tall. Panicles
widely spreading. round usually on dry soils and in cultiva-
ted fields-coming in as a weed.

Palatability - 40 to 50 percent for cattle; 10 to 20 percent

for sheepe.

Food value - 4.7 pounds crude protein; 5345 poundg digestible

nutrients per 100 pounds green materiale.

Seedling characteristics -

Leaf - rolled in bud

Base of first sheath - light green, glabrous and shinye.

Sheath of first leaf - light green, covered with short

hairs 1 mm. long, length of opening wedge 7 mm.

Blade of first leaf - upper surface glabrous, shiny, veins

equally prominent, light lines between as seen
by transmitted lights lower surface covered with

fine hair,all veins prominente.

- e
- =t amon

Width - 4 mm., 1 cm. above collar
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“hape and color - short flat acuminately pointed leafe.

spinach green colore

Texture « softe

Ligule - glabrous, finely toothed membrane, margin finely
haired.
Collar - very inconspicuous, éll veins running through,
hairye.
Buricles - none
Roots - wnite fine
No seedling characters found by otherse.

Most distinguishing characteristicse

1. Short broad leaf, upper surface smooth, lower
hairye

2« 11 veins all equally prominent, with light lines
between as seen by transmitted lighte.

3« Very inconspicuous ligule, short and finely toothed
margin of teeth hairye.

4. Inconspicuous collar, all veins running throughe
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Fige (18)e Detailed drawing of_Panicum capillaria X 25.

a. detail of ligule of First leaf
be detail of collar of first leaf

ce section through older leaf
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Elumus triticoides Buckl. Wheat lyme-grass

General Description

This grass is a native, perennial, of tnis country
and is an important grass from the hay standpoing and is also
used a great deal for foragee It is a grass having root
stocks, grows to the heignt of 20 to 25 inches. Due to its
habit of growth and having root stocks it is not so easily
killed oute

Palatability - 75 to 85 percent for cattle; 35 to 45 percent

for sheepe.

Food value - 2.1 pounds crude protein per 100 pounds green

material; 13.6 pounds digestible nutrients per 100 poundse

Seedling characteristicse

Leaf -« rolled in bud

Base of first sheath - glabrous, a dark brownish purple

Sheath of first leaf - brownish-pur.le, prominent hairs

narrow scarious border. Length of opening wedge

6 to 7 mme.

Blade of first leaf - upper surface yellowish green, 5 veins

only three prominent. Glabrous, light lines seed
by transmitted light; lower surface covered with
prominent hairs, all veins rather prominente.

Veins - 5, all rather prominente.

- on o0 o o
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Wldth - 1 mm., 1 cm. above collar

Ligule - regularly toothed membrane usually 5 prominent
teeth, these retoothed prolonging into 5 hairs
membrane less than 1 mm. long.

Collar - divided by midrib, is wide and rather pronounced
Color from sheath extending into collar,
prominent hairse

Auricles - none

Roots - white fine, gives rise to rootstalk.

Has not been worked out in detail by any worker found.

Most distinguisning characteristicse

1. Yellowish-green leaf, veins all rather prominente.
Light lines between as seen by transmitted light.
Acute tip and margin toothed pointing upward.

2+ Ligule less than 1 mm. long, with regular prominent

teethe.

3+ Lower surface covered with short hairse.

4, Collar wide and conspicuouse
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Fig. (19). Detailed drawing of Elymus tridicoidese. X 25

a. detail of ligule of first leaf
b. detail of collar of first leaf

ce. section through older leaf
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Agropyron Smithii Rydbe. _7estern wheat-grass.

General Descriptione.

Is a native of practically all of the region west of
the 98th meridian, from Saskatchewan to wexico. Has proper-
ties to be a valuable hay crop especially for horses. ~lmost
equalling timotay. This grass is often called blue stem due
to the blue-green color of the nerbage. Is resistant to
both drought and alkali, but is scldom abundant except wnere
the ground is naturally or artifically irrigated. Tne grass
has rather stiff leaves similar to¢ slender wneat, possesses
creeping-root stalks but nas never been reported trouble-
some as a weede

Palatability - 85 to 95 percent Tor cattle; 65 to 75 percent

for sheepe

Food value - 2.2 pounds crude protein to 100 pounds green

material =nd 27.4 pounds of digestible nutrients per 100 pounds
green materiale.

Secdling characteristicse

Leaf - rolled in bude

Base of first sheath - brownish-purple , glabrouse

Sheath of first leaf - glabrous, brownish-green, narrow

scarious margin, length of opening wedge 7 umm.
rather pronouncedes

Blade of first leaf - upper surface bluish-green, papillae

5 veins only midvein prominent. Lower surface
finely haired , very short but can be seen without

lense
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Only midrib prominente.

Liargin - finely toothed or haired

WidEh_~ lmm., 1 cm. from collar

folded forming acute pointj;light bluisn-green.

Texture - somewinat stiff and rigide.

Ligule - prominently toothed membrane, teeth prolonging

into hairs, 1 mm. longe.

Collar - divided by midrib very inconspicucus. Does not
extend across black, margin straight, covefed with
short prominent hairse

Auricles - none

Roots - white, fine, rootstalk presente.

Similar characters found by otherse

Most distinguishing characteristicse

l. Linear, thick, bluish-green leavese

2. Prominent ligule, 1 mm. long, conspicuous teeth

d. Midrib veryprominent on both upper and lower
surface.

4. Lower surface with prominent short stiff hairs

9« Collar very inconspicuouse
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Fig. (20).
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Detailed drawing of Agropyron Smithii. X 25.

detail of ligule of first leaf
detail of collar of first leaf

section through older leaf




Penicum virgatum L. _Switch-grasse

General Degcription

Found generally all over North america, South into
Central America and as far as Costa Rica. When young this grass
afford good grazing, but when old or matured the stems become
hard and practically wortnless for fodder. On good land it is
very productive. Is a perennieal wnich grows from 2 to 7 feet
high, producing numerous scaly creeping root stalks, commonly
purple tinge; stems in large to small clumps or even solitary
unbranched, robust, tough and harde Grows in moist or dry
gsoils, mostly common in meadows, along banks of streams in
marshes and on moist prairie landse

Palatability - 40 to 50 percent for cattle; 10 to 20 percent

for sheepe.

¥ood value - 4.7 pounds crude protein per 100 fresh materieal

and 55.5 pounds of digestible nutrients per 1CO0 pounds of
fresh materiale

S8eedling characteristicse

Leaf « rolled in bud

Base of first sheath - glabrous, light pink

Sheath of ftirst leaf -« glabrous, reddish-purple, length of

opening wedge 9 mme., hairs from second sheath

extend through openinge

Blade of first leaf - upper surface shiny, glabrous, all

veins equally prominent, light lines between as

seen by direct light; lower surface glabrous, fine

papillae, veins equally prominent with light
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lines as seen by direct lighte.
hairs long, at and below collare.

¥Yeins - 7, all prominent.

Shape and color - troad flat leaf, acuminate, tip

keeled. Light cress green in coloTe

Ligule - finely haired, less than 1/2 mm. longe

Collar - very inconspicuous, divided by all the veins,

glabrouse

Auricles -« none

Roots - tan, coarse, root stocks.

Apout same characters as found by otherse

¥ost distinguishing characteristicse

1.

2.
Se

4.

Short flat leaf, 7 veins on first leaf, more on

older oneg.all equally orominente.

Sheath red, with long hairs from collar to basee.
Ligule a fringe of fine hairs

Collar broad but inconspicuouse
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Fig. (21)s Detailed drawing of Panicum virgatum. X 25.

a . detail of ligule of first leaf
be detail of collar of first leaf

ce. section through older leaf.



Stipa nelsonii Scribne. helson's porcupine-grasse

General Descriptione

This grass is found from Washington and Oregon through
Idaho and Utah to Colorado and Wyoming. It is only considered
to be good for forage winile young or tne rirst part of the
geasgson, due to its twice bent awn formed at maturitye. It
grows usually in small tufts smooth and stoute, 2 to 4 feet
high. It thrives very well in dry, subalpine situations and
also on wooded mountains on summer ranges, but may occur
scatteringly in the desert rangese.

Palatability - 50 t. 60 percent for cattley 40 to b0 percent

for sheepe.

Food value - 2.0 pounds per 100 crude protein; 26.5 pounds

per 100 of digestible nutrientse

seedling characteristicse

Leaf-rolled in bud

Base of first sheath - glabrous, dark purple

Sheath of first leaf - glabrous, dark green same color as

leaf, length of opening wedge 7 nmme.

Blade of first leaf - upper surface dull dark green, papillae,

5 veins more prominent than others, light lines as seen
by transmitted lights lower surface shiny green, midrib

prominently border with fine teethe



Margin - prominently toothed upward

Veing - 5 in first leaf but many in older oneése

Width - 1 mm., 1 cm. above collar.

leaves have slight constriction near tipe Tip
acute not definitely keeled.

Texture - slightly rigide

Ligule - glabrous, short irregular membrane léss tnan
1/4 loné, a tuft or hairs at each side.
Collar - very inconspicuous, all veins running tarough.
Zuricles - none
Roots - 1light tan, finee.
No detail work done by othners on this grasse

Most distinguisaing characteristicse

1. Sheath of first leaf same color as leafe.
2e Older leaves many veined, all prominent on upper

surface.

3. Teeth along midrib on under surface. Also margin

of leaf toothed.
4. Very short many toothed ligule with tuft of hairs

on each side.

5. Collar inconspicuous, does not extend to midveine
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a b C

Figse (22). Detailed drawing of Stipa nelsoni. X 25.

ae. detail of ligule of first leaf
be detail of collar of first leaf

c. section through older leaf




=70

Stipa vaseyi Scribne. _Sleepy-grasse

General Descriptione.

This grass is found more abundant ih Colorado and New
Mexico, is typically a southweatern grass. Is not considered a
grass of any importance since it has a narcotic effect on
horsese. although in years wiaen forage was scarce it has been
reported as being closely grazed. It has stout erect stems, 3
to 6% f.et nigh, powdery haired below the nodes and bright
green in coloTre

Palatability - if plants are very low and only caten when

starved to ite

Food value - has not been worked out due to unimportance.

Seedling characteristicse.

Leaf - rolled in bude.

Base of first sheath - pale green, glabrous

Sheath of first leaf - brownish-green at base to a green

color near collear, glabrous,length of opening
wedge 3 to 4 mme.

Blade of first leaf - upper surface glabrous, with prominent

papillae, veins all prominent with light lines
between as seen by direct lignhts; lower surface
glabrous, all veins prominent, mid#ib slightly more

pronounced , light lines as seen by direct lighte



Veins_- 5, all prominent

.

-

Width -~ less than 2 mm., 1 cm. above collar

=

i

ength - 65 to 70 nmm.
Shape_and_golor, acute tip, long fold not keeled, narrow

and linearg cedar green in colore

Texture_- softe

Ligule -« glabrous, finely ﬁ;othed acuminate membrane, trans-
lucent , less than 1/2 mm. long. iembranous
hairs on each side of ligule 1 cm. in length .
€ollar - glabrous very inconspicuous , only shown a little
at edge of blade, veins 211 running thrue.
Auricles - none
Roots - dark tan, finee.
Mot considered by other workers citede

Most distinguishing characteristicse.

l. Leaves with acute tip, veins prominent on both upper
and lower surfaceses
2. Short inconspicuous ligule with longhairs on
each side.

3. Collar almost absent, veins all running thrue.
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Fig. (23). Detailed drawing of Stipa vaseyi. X 25,

ae detail of ligule of first leaf
be. detail of collar of first leaf

ce section thr . ugh older leaf.
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Festuca elatior L. Meadow fescuees

General Descriptione.

This grass occurs naturally all over Surope and in much
of the temperate Agiae. It is a tame type of grass, good for
pasture and very often cultivated for hay. Is perennicl, grows
from 1 to 3 feet high. Is better adapted to humid regions
especially in Tennessee, iissouri and eastern Kansas, prefers
rich m ist or even wet moils but d es not do so wellin sandy
lande. It is considered especially valuable for rattening
cattle. The texture is soi't, hay is somewhat stemmye.

Palatability - 75 to 85 per ent for cattle; 65 to 75 percent

for sheepe.

Food value = 1.6 pounds crude protein and 17.7 pounds of

digestible nutrients per 100 pounds green materiale.

Seedling characteristicse

Leaf - rolled in bude

_Base of first sheath - purplish-brown to reddisn-purplee.

Sheath of second leaf - narrow scarious border on margin,

length of opening wedge 3 to 4 mm. glabrous,
minute papillae.

Blade of second leaf - upper surface smooth and glabrous,

7 prominent ridges or nerves, white spaces between,

not shiny, minute papillae; lower surface smooth



and glabrous, only midvein prominent entire
surface shiny, very minute papillaes
touche.

Veins - 7, very prominent on upper surface but not on

lower, except midribe

Jidth - Zmm. , at 1 cm. above collar, leng

20 mm from tip, base narrowed slightly at upper
limit of collare
Texture - soft and yieldinge

Ligule - minute irregular teeth, often 1 at each end and

one in the middle, glabrous, truncate membranous,
white, less than 1/4 mm. wide, margin slightly wavye.
Auricles -~ none
Roots - pale tan, fine.
Differences as descrived by L. Carrier, collar broad,
continuous, veins seen in pairse.

Mpst distinguishing charactsristicsSe

1. Constriction near tip of blade.

2+ Shiny under leaf surface and dull upper.
3« Veins prominent above but not below

4. No hairs.

5. Short, truncate, minutely toothed ligulee.
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a d b c

Pigs. (24). Detailed drawing of Festuca elatior X5

a. detail of ligule of second leaf
be detail of collar of second leaf
c. cross section through an older 1leaf

de. constriction near tip of leafe
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Lgropyron repens (L.) Beauxe Quack -grasse.

General Description

Also called couch, vetch, quitch or quack grass. Is a
native of =surope, introduced in mixed grass seeds. ..xtends
from Maine to Washington, most abundant east of lOth meridiane.
Is a much better hay than pasture plant. If plowed under it
produces an abundant yield and can be pastured if care is taken
not to over-graze. This grass is considered a weed due to its
long creeping sharp pointed root stalks which extend in the
upper foot of soil, to a distance of as much as 50 feet. The
leafy stems are usually 2 to 4 feet high when fully matured.
It is best adapted to a temperate, humid climatee.

Palatability - 85 to 95 percent for cattle; 65 to 75 percent

for sheep.

Food value - 2.2 pounds of crude protein per 100 pounds and

15.1 pounds digestible nutrients per 100 pounds green grass.

Seedling characteristicse.

Leaf - rolled in bud.

Base of firgst sheath - light surple to brownish, short,

not compressed.

Shezth of first leaf - pale pink to rownish color, fine

seen with aid of lens, mn be seen sometimes without,

length of opening 5 to 7 mm.
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Blade of first leaf - upper surface finely haired near ligule,

getting less halry toward tip, a parrot-green
colory veins inconspicuous, hairs shorter and on
upper surface ; lower surface hairs dense near
collar, midrib rataer prominent,hairs very short
and in lines parallel with length of leaf, hairs
less than .3 mm. longe.

Margin - minute teeth turned upward very inconspicuouse

100 mme

Texture - gsoft.

, Ligule - margin finely haired, irregularly toothed, membrane,
truncate very short, less than 1/2 mm. longe
Collar - divided by midvein, more conspicuous border on
sides than in middle, margin straighte.
Roots - light tan, fine also root stalkse.

Auricles - none

Ag determined by otherse.
- Aucircles slender and claw-like. L. Carrier

Hitchcock's description is of mature grasse



Most distinguishing cnaracterse

1. Sheath of first le f short, hairy and colored pink
to brownishe

2. Upper surface of blade finely‘haired near ligule
lower surface of blade with longer hairs and in
lineses Hairs seen only with iens, not snown in
drawinge

3. Margin finely toothed upward, inconspicuouse.

4. Ligule irregular, truncate and short

5. Leavesgs long narrow and acutee
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a b C
Fige. (25). Detailed drawing of Agropyfon repemns X 25.

a. detaill of ligule of first leaf
be. detail of collar of first leaf

Ce cross section through an older leaf,
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Agrostis maritima ( var. alba)e (Lam.) G- F. Mey.Creeping bent

General Description

inig grass is native along the FKorth Atlantic coust of
America and surope, and the Pacific coast from central
Califosrnia to British Columbiae. Is the coarsest form of the
Agrostis but is used a great deal for forage. Is commonly
found along the coasts and is a marsh grass, for tnis reason
being coarser than the red tops or other Agrostise.

Palatability - 70 to 80 percent for cattle; 50 to 60 percent

for sheep.

Food value - l.5 pounds of crude protein per 100 pounds iresh

material. 20.2 pounds of digestible nutrients per 100 poundse.

Seedling characteristicse

Leaf - rolled in bud

Base of first sheath - brownish-purple, glabrous, coleople

absente.

Sheath of first leaf - brownisgh-purple, glabrous,

opening wedge 5 to 6 mm. longe.

Blade of first leaf - glabrous, fine papillac, midrib most

prominent, light lines on each side as seen by
transmitted light; lower surface smooth, glabrous,
midrib pronounced, light lines prominent.

Margin - narrow scarious broader, fine teeth ncar collar

seen with aid of lense
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Veing - 5, only midrib prominent.

bhape and color - grass greenj narrow, short leaves,
tip acuminate, compressed to form keel.
Texture - softe

Ligule - toothed, glabrous, translucent membranous 3
prominent teeth, one slightly longer, 3/4 mm.
Collar - divided, almost wanite all the way across,
straight, less than 1/2 mm. wide, glabrouse
Roots - almost white, fine, rootstalk presente.

Did not find described by others in seedling stagee

Most digstinguishing characteristicse

l. Narrow rather fine short leavese

2+ Brownish-purple sheaths at base . color extending
up sheath 12 mm. >r moree.

3. Rather long 3-toothed ligule

4. Creeping or stoloniferous stemse
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Fig. (26).

Detailed drawing of Agrostis martinia X 25.

detail of ligule of first leaf
detail of collar of first leaf

section tarough an older leaf
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Agrostis alba L. edtope

General Descriptione

Phis grass is a native of Zurope but became important in
America before it did there. ls proovably the third or fourth
most important perennial grass in America used for both
pastures and haye. Redtop probably has the widest range of
climatic soil adaptation of any of the grasses. It tarives
best in wet or moist soils, shows no marked preference for
soil types. If growing isolated, makes tufts 1 to 3 feet
in diameter, usually about 30 inches highe. Has vig>rous root
stalks, shallow and 2 to 6 inches long. Under lawn conditions
it is a short lived grasse

Palatability - 70 to 80 percent tor cattle; 50 tp 60 percent

for sneep.

Food value - 1.9 pounds crude protein to 100 pounds fresh

material; 23.3 pounds digestible nutrients per 100 poundse.

Seedling characteristics,.

Leaf - rolled in bud.

Base of first wheath - glabrous, brownish-purple.

Sheath of first leaf - dark reddish-purple, glabrous,

length of opening wedge 5 mme.

Blade of first leaf - upper surface fine papillae, rather

shiny green, midrib very prominent; lower surface

smooth, glabrous, rather shiny, only midrib prominent
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Marggg_- smooth, entire

Veing - 5, only midrib prominent

Shape_and_color - narrow linear, leaves acute, tip

forming keelg spinach greene.

Ligule - glabrous, translucent to white, membrane divided

into 3 larger teeth, cach being retoothed 1 to 1%

mmoe. long.

Collar - divided by midrib , white; rather prominent,

wavy less than 1/2 mm. wide, glabrouse

Auricles - none

Roots - very light tan, fine, rhnizomes presente.

Characters found by others

WMost

Margin rough - L. Carrier.

digtinguishing characteristicse.

1.
2.

Long, sharply todthed ligule

Dark reddish purple sheath, color extending up from
base 12 to 14 mm.

Narrow prominent c¢ollar

Rather dark shiny leaves with vein rather prominent
on upper surface

Rhizomese
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Fig. (27). Detailed drawing of Agrostis alba X 25

a « detail of ligule of first leaf
be. detail of coller of first leaf

ce section through older leaf,
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Phlewn pratense L. Timothy .

General Degcriuvtione.

This is a native of wurope and is one of our most impor-
tant cultivated meadow grasses. Is used for hay extensively
as well as meadow pastures. It is a perennial, culms in tufts
somewhat bulbous at base, erect, smooth, grows to 2 to
3 feet highe Timothy is a northern grass and does not succeed
in the United States soutn of latitude 36°, excepting at
higner elevations. It is more cold-resistant than most cultiva-
ted grasses and will survive winters when other hardy grasses
are destroyed, best adapted to clay or loam soils. Kot very
dourght-resistant.

Palatability - 80 to 90 pe:cent for cattle; 70 to 80 percent

for sheep.

¥ood value - 1.5 pounds crude protein per 100 pounds and 22.2

pounds digestible nutrients in 100 percent green materiale.

Seedling characteristicse.

Leaf - rolled in bud

Base of first sheath - light purple to light green, not

compressede.

Sheath of first leaf - pale yellowish-green, glabrous,

length of opening wedge 8 to 10 mm.

Blade of first leaf - upper surface fine papillae, 3 veins
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all prominent, light lines between; lower surface
glabrous, midrib prominent.
Margin - toothed, very rine and scattered.

Veins - 3, all rather prominent

Width - 2 mm., 1 cm. above collare.

“hape - ratner broad flat leaf, keeled at tip.

Texture = softe.

Ligule - irregularly toothed, white membrane, slightly
hairy, teeth larger in middle 1/2 to 3/4 mm. longe.
Collar - straight, glabrous, divided by veins all running
thru,rather inconspicuous, almost same color as bladee.
Auricles - none
Roots - light tan, fine, no rootstalks.
As described by others
Collar broad and continuous - L. Carrier
Blade rough on margine

ost distinguishing characteristicse.

l. A1l 3 veins rather prominent on upper surface
glabrous and rather sghiny.

2. Rzther broad, bluisa-green blade with rather
strongly keeled tip

3« Irregularly toothed ligule, 12/ to 3/4 mm. long.

4. Inconspicuous collar all the veins running thrue
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Fig. (28). Detailed drawing of_Phleum pratense X 25.

a. detail of ligule of first leaf
" b. detail of collar of first leaf

ce. cross section through an older leaf,
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Agrostis vulgaris Witheringe. Rhode island bent or fine 3ent.

General Descriptione.

This grass is a native of w~urope. Is most common and
abundant in this country in New Zngland, and Lew York. It
extends southward to Virginia and westward to Pacific coaste.
Hos been a valuable pasture grass since first mentioned, 1747
by ®liot. This grass is adapted to well drained soils. It
thrives equally well on clay and sandy soils. In the open it
forms dense masses of turf 1 to 3 feet in diameter. In the
shade its stoloniferous habits are more pronounced tnan in the
open. It sometimes grows to 18 inches in heighte

Palatability - 70 to 80 percent for cattle; 50 to 60 percent

for sheepe.

Food value - 2.0 pounds oi crude protein per 100 pounds of

green material and 25.1 pounds digestible nutrients per 100
poundse

Seedling characteristics

Leaf = rolled in bud.

Base of first sheath - glabrous pale green, alsmot whitee.

Narrow scarious border, length of opening wedge 4 to §
MMe

Blade of first leaf - upper surface light green, midribd

prominent, light lines seen by direct light, surrace
glabrous; lower surface dark shiny green, only midrib

prominent.



P [+ W

Veins - 5 in all, only midrib prominent.

near tip; tip being acute and keeled. Light green.

Textugg - sS0ite

Ligule - glabrous irregularly tootaed, truncate, membrane
3/4 mm. teeth very short, translucente
Collar - divided by midrib, almost white and rather promi=-
ment margin straight and glabrouse
Auricles - none
Roots - light tan fine, stoloniterouse
Did not find it described in seedling stage by otherse.

Most distinguishing characteristicse

l. Narrow rather long rathner narrow leaf with
slight constriction near tip, tip keeled.

2. Rather long truncate ligule with short irregular
teeth

3+ Base of sheath not colored

4. Tillering and stoloniferous habitse.
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Fig. (29)e Detailed drawing of Agrostis vulgaris X 25.

a. detail of ligule of first leaf
be detail of collar of first leaf

c. cross section through an older leaf



Lolium italicum Le Italian rye-grasse

General Descristione

This grass is a native of southern Europe, northern
Africa and asia wminor. It is not an important grass from the
grazing stand soint but for hay it is very im. ortant. It is
remarkable for the number of cuttings that can be made under
favorable conditions during each season. It is a short-lived
grass, seldom living over two years, is a very rapid growing
grass and will recover promptly after cuttinge 7This grass
is primarily adapted to myist regions with mild winter tempera-
ture. In North America it does best in the Atlantic states
and on the Paciiic coaste

Palatability = 75 to 85 percent for cattle; 35 to 45 percent

for sheepe.

¥ood value - 1.8 pounds crude protein per 100 pounds and

16.1 pounds of digestible nutrients per 100 pounds of fresh
green grasse

Seedling characteristics

Leaf - rolled in bud

Base of first gheath - pur,le to brownish-greene.

Sheath of first leaf - midrib not prominent, forms wnite

line along each side of ridgee. Length of opening

wedge 5 to 7 mm. longe Margin scarious bordere.
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Blade of first leaf = upper surface smooth, glabrous, 5

prominent ridgesi lower surface, glabrous

smooth, 5 ribs , midrib prominent, rather shinye.

%idth - 3 mm., 1 cm. above collar

Shape - tip acute, blade linear and flat.

Texture - softe

Ligule - irregular and glabrous, thin and transparent

membrane, truncate les s than .5mm. longe

Collar - divided by midrib, almost whites
Some characters found by others.

Most distinguisning characteristicse

1. Shiny dark green blade.
2. Veins all prominent

3. Tip acute not keeled

4o Ligule short

5. Narrow scarious,margin of blade finely toothed.
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a b c

Fig. (30). Detailed drawing of Lolium italicum X 25

a. detail of ligule of first leaf
be. detail of collar of first leaf

c. section tarough an older leaf
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Arrhenatherum elatius (L.) Beauve Tall oat-grasse

General Description

This grass is a native of southern Europe and northern
Africa. Tall oat grass is not an important grass in america
but is in Zurope. It is a tall perennial with narrow panicles
of spikelets. Culms erect, often cultivated as a meadow
grass but in many places is considered a weedo It will not
erdure very cold weather, but will withstand a grezt deal of
summer heates Is one of the most drought-resistant grasses
being cultivated. Will yield well on very poor land pro-
viding it is well drained. Will not do well in wet placese

Palatability - 65 to 75 percent for cattle; 55 to 65 percent

for sheepe.
Fcod value - 1.1 pounds per 1l0C pounds crude protein and
15.3 pounds per 100 pounds digestible nutrients.

Seedling characteristicse.

Leaf-rolled in bude

Bagse of first sheath - yellowish greene

Sneath of first leaf - midrib and two outer ribs purple,

8 to 10 mme. up from base, length of opening wedge
10 to 15 mme.

Blade of first leaf - upper surface - fine papillae, midribd

prominent; lower surface smooth, glbarous, 3 prominent

veinse
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Width - 2 mm., 1 cme. above collar

Ligule - irregularly toothed, glabrous membrane 1 mme. long,

thin and white almost transparente

Collar - divided by midrib, green almost continuous,ratner

inconspicuous, margin wavy, finely papillaee.

Auricles - none

Roots - light tan and fine.

Differences determined by others

Most

Nerves in pairs, not prominent - L. Carrier
Leaves scabrous on both surfaces « Hitchcocke

distinguishing characteristicse.

l. Light green cd%or

2. Culms and sheath slightly compressed

3, Only 3 veins in first leaf

4« Barly and abundant tillering

5. Long ligule, prominent wedge-shaped point at centere
Often on each sidee.

6e Rapid growth in heighte
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Fig. (31). Detailed drawing of Arrhenatherum elatius X 25

a. detail of ligule of first leaf
b. detail of c¢ollar of first leaf

ce. section through an older leaf
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Agropyron spicatum (Pursh.) Scribn. and Smithe
Blue bunch wheat-grasse

General Descriptione

Called bunch grass or ..ore distinctly blue bunch wheat
grass. It is a native of tais country and is common in the
Columbia Basin where it is one of the chief range grassese.

Is of especial value as a forage grass. This is a bunch grass
without rootstalk, having slender, usually bluish colored
stems. In arid places it seldom gets over 12 to 18 inches

high but will attain a height of 3 feet on rich soils. It does
well on dry hills and mountains between 5,000 ard 6,000 feete.

Palatability - for cattle 85 to 95 percent; for sheep 65 to

75 percente.

Yood valué - 242 pounds crudeurotein to 100 pounds fresh

materialy 27.4 poundsof digestible nutrient ver 100 poundse

Seedling characterigticse

Leaf - rolled in bud.

Base of first sheath - glabrous , dark brownish-purple

from base to collar, length of opening wedge 1 cm. longe.

Blade of first leaf - upper surface glabrous, fine papillae

all veins rather prominent, dark green; lower
surface glabrous shiny, only midvein promiment,
light lines on each side as seen by transmitted

lighte
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ilargin - finely tootned upward, rough to touche

width - lmm., 1 cm. above collare.

veins very prominent on older leaves,tip acute
just slightly keeled.
Texture - slightly stiff and rigide.

Ligule - glabrous , prominently tootned wnite membrane less
LiguLs

than 1/2 mn. longe

Collar - very prominent divided by midvein glabrous,
margin straighte
auricles = none
Roots - very light tan - almost wnite, finee.
No work found on seedling characterse

Most distinguishing characteristicse.

1. Dark green, leaf prominently toothed margin

2. White ligule deeply cleft forming large teeth
or lobes with apex of cach finely toothede.

3. Veins 211 prominent on upper surface only midrib
on lower.

4. Collar very conspicuouse
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Fig. (32). Detailed drawing of Agropyron spicatume. X25

a. detail of ligule of first leaf
be detail of collar of first leat

c+ section through older leaf,




=-110=

Calamovilfa longifolia (Hook) Hack. _Sand-grasse

General Descriptione.

Found more commonly in ranges from west ontario
to Maine, east liontana to extreme northeast New mexico,
Kansas, and northern Indiana. It is a coarse grass and not
considered an especially good forage grass but is often used
for hay. It has solitary,erect stout smooth stems 2 to 6 feet
highe. Does best in sandy and dry sterile soil at elevations
up to about 5,000 feete

Palatability - 10 to 20 percent for cattle; O to 10 percent

for sheepe.

Food value - is rather low and has not been worked out, not

an important grasse

Seedling characteristicse

Leaf - rolled in bude

Base of first sheath - glabrous, light ta:, almost whitee.

Sheathof first leaf - dark purple, glabrous, opening wedge

11 mm. very conspicuouses

Blade of first leaf -« upper surface glabrous, all veins

prominent with light lines between as seen by direct
light; surface rather shiny; lower surface shiny,
all veins prominent with light lines between as

seen by direct lighte.
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liargin - narrow, scarious border finely toothed upwarde.

Width - lmm., 1 cm. above cullar
Color and shapey grass greeni narrow linear leaves with

acute tip forming slignt keel.

Texture - rigide.

Ligule - irregularly tootned, translucent membrare about

1/2 mm. long, meny teeth prolonging into hairse
Collar - inconspicuous divided by all the veins, glabrouse.
Auricles - none

Roots = wnite and fine, has stout horizontal rcot stalkse

Seedling characteristics not worked by otherse.

Most distinguishing characteristicse

l. Sheath of first leaf dark purple from base to collar
opening wedge very pronouncede
2. Light lines prominent seen b direct light on both
upper and lower suriacee.
3. Ligule irregularly toothed, teeth prolonging into
hairs, collar very inconspicuouse

4. Long hairs on sneath of second leafe
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Fib. (33 ). Detailed drawing of Calumovifla longifolia X25

a. detail of ligule of first leaf
be. detail of collar of first leaf

ce. section through older leaf
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Agropyron tenerum Vaseye. Slender wheat-grasse

General Descriptione

This is the only grass that is a native of America that
has proven valuable under cultivation. Very important as a hay
crop and is also a good pasture grass. This is strictly a
bunch grass with numerous slender erect stems 2 to 4 feet
high with narrow, iflat rather stiff le:vess. Root system found
to be quite deep. Was first brought into cultivation about
1895,

Palatability - 85 to 95 percent for cattle; 65 to 75 percent

for sheep.

Food value - 2.2 pounds crude protein per 100 pounds green

material and 27.4 pounds digestible nutrients per 100 pounds.

Seedling characteristicse

Leaf - rolled in bude.

Base of first sheath - from a light purple at base to a

brown near collar, glabrous, length of opening
wedge 4 to 6 mme

Blade of first leaf - upper surface glabrous, 5 veins all

prominent also prominent light lines between veins
as seen by direct lights surface shiny; lower
surface smooth and glabrous , all veins rather

prominent, midvein more so, dark shiny greenes
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ygzggg - very finely toothed on narrow scarious border
seen with lense
Yfi?? - all ratner prominent
Width - 1 to 1f mm., 1 cm. above collar

prominently keeled, narrow and linears.

Texture - a little stiff and rigide.

Ligule - toothed, glabrous membrane, 4-lobed each lobe
finely pointed prolonging into hairs, less than 1/2
mm. long, transiucente.

Collar - divided but not very prominent, margin straight
and glzbrouse

suricles = none

Roots - light tan, finee.

gat distinguishing characteristicse

l. Truncate, prominently toothed ligule

2e Color of sheath extending up to first leaf

Se All veins prominent on upper surface with light
lines zs seen by direct lighte.

4. Rather stiff, erect, acutely pointed bladee
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Fige (34)e. Detailed drawing of Agropyron tenerum X25
8¢ detail of ligule of first leaf
be. detail of collar of first leaf

c. section through an older leaf,
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Elvmus canadengis L. Wild rye

General Descriptione.

The grass is considered a good hay crop and is a native
of Zurope also used as forage crop when young, not so
palatable when oldere. lhe habits of tais grass are very similar
to the other members of the genus. It being a stout stemmed
grass growing from 15 to 30 inches high. Grows usually in
bunches but does not have root stalkse. Is found across con-
tinent northward and southward through our range to hew
uexico and Texase

Palatability - 75 to 85 percent for cattle; 35 to 45 percent

for sheepe

Food value - 2.1 pounds crude protein per 100 pounds green

materialy 13.6 digestible nutrients p=r 100 pounds.

-Seedling characteristicse.

Leaf - rolled in bude.

Base of first sheath - glabrous, purplish green color

prominent along veins

Sheathof first leaf - glabrous, dark purplish green, fine
papillae, length of opening wedge 2 to 3 mm.

Blade of first leaf - upper surface, 5 veins dark green

ridges, light lines between as seen by direct lighte.
Lower surface glabrous, dark green, midribd more
prominente.

Margin - finely tcothed upward scen with lense.
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Veins - 5, all prominent on upper surfacee.

to form keeled or boat-shaped tipe Spinach greene.
Texture'— roughe.

Ligule - regularly toothed membrane less than 1/2 nm.

long, teeth prolonging into fine hairs, membrane whitee.

Collar - divided by midrib but very inconspicuous margin
wavy and glabrouse
auricles - none
Roots - light tan, fine no rootstalkse.
Nothing found by otnerse.

Most distinguishing characteristicse.

1. Leaf dark green, broad, 5 prominent veins, keeled
tipe.

2+ Short ﬁut prominently toothed ligulee.

3. Purple sheath of first leaf very conspicuouse.

4. Has tillering habits of growthe
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Fig. (36). Detailed drawing of Elymus canadensis. X. 25
a. detail -f ligule of first leafe.
be detail of collar of first leaf

ce section through an older leaf
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Andropogon nutans (L.) Nash __ Indian-grasse.

General Descriptione

This speciesis found in prairie and open wood lands
throughout the eastern United States and southwestward to
Arizona and Hexicoe 1t is common constituent of prairie
hay in the eastern part of the great plains. It is a tall
erect grass 3 to 8 feet tall, with handsome bronze-cclored
panicles as much as a foot long. Generally in dry soil,
it thrives best on rich prairie bottomse

Palatability - 65 to 75 percent for cattle; 45 to 55 percent

for sheepe.

Food value - 3.1 pounds crude protein per 100 pounds green

materialy 47.9 pounds digestible nutrients per 100 pounds
green materiale.

Seedling characteristicse

Leaf - rolled in bud

Base of first sheath - glabrous, scarlet rede.

Sheath of first leaf - glabrous, scarlet red, extending
through collar, then along margin of leaf to tipe.
Length of opening wedge 6 rme.

Blade of first leaf - upper surface glabrous, midribdb

most prominent, all veins rather inconspicuous
light lines as eeen by transmitted light; lower

surface glabrous, 3 ribs equally prominante.
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Largln - very finely toothed upward, rough to touche

E?f?f §E§_SE}8T - gmooth rlat leaf, with long acute
point, parrot green color, blended with scarlete
fg;}gzg - rather softe
Ligule - glabrous finely tcothed membrane, very much
reduced less tnan 1/2 mm. longe
Collar - glabrous, very inconspicuous, all veins running
through .
Buricles - none
Roots - tan, fine.

No work found on seedling characteristicse.

Most distinguishing characteristicse.

l. Smooth reddish-green leaf with long acute tip,
sheath scarlete.

2. Ligule finely tcothed, much reduced, very inconspicu-
ouse

3e Collar very inconspicuouse.

4. Veins rather inconspicuous



-12]1=~

STATE AGI i

oy kad e
TROME GOLLing, o,

[,

a b c

Fige (36)s. Detailed drawing of Andropogon nutanse. X25

a. detail of ligule of first leaf
be. detail of collar of first leaf

c. section through older leaf
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