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Key to Some Colorado Grasses
in Vegetative Condition

H. D. HarringTON and L. W. DURreLL*

Of all the families of plants of economic importance to mankind,
the grasses have always been of greatest value. Especially is this
true in Colorado. Various manuals are available by which our grasses
can be identified. However, it sometimes becomes necessary to identify
grasses before the flowering and fruiting structures appear. This is
particularly true in the grazing areas of the country where students
of range management or ecologists in making quadrat studies are
often forced to make at least a tentative determination of a grass spe-
cies in the spring. Also it may be necessary to identify a grasd late
in the season after the fruiting parts have disappeared. This work
requires special techniques and special manuals.

Although the vegetative characters of grasses over a wide area
seem fairly constant, it seems best to treat the species of a local
region in one publication. This not only simplifies identification by
limiting the numbers involved but also takes into consideration pos-
sible local variations. Several such local studies have been made for
various parts of the country, usually including the species of one
state. These are listed at the end of this introduction. However,
none adequately covers the State of Colorado. Consequently the pres-
ent study was planned and carried out.

Methods

The species included in this publication were first located in their
natural habitats, usually in fruiting condition, and collections were
made from each. In doubtful cases the specimens were sent to the
National Herbarium at Washington, D. C., for eritical determination.
The following season, specimens in juvenile condition were collected
and from this material the keys, drawings, and deseriptions were
made. Tn a few cases material from the grass nursery was used.
This nursery is maintained on the campus of Colorado State College
by the Department of Range and Pasture Management. Oceasionally
seedlings or sod transplants grown in the greenhouse were employed
to check doubtful characters.

*Harrington, associate professor of botany, Colorado State Cellege; Durrell, bot-
anist and plant pathologist, Colorado Experiment Station. Many interested persons
have aided in locating material for this study, especially the members of the Botany
Department of Colorado State College. Special thanks are due Professors E. C. Smith
and George H. Lane for further assistance in identification and checking characters.
Professor C. H. Wasser, of the Department of Range and Pasture Management, con-
tributed many valuable and helpful suggestions.
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Any study of this kind must of necessity be incomplete. Pressed
specimens collected over a period of years by many workers cannot
be used. Only those species actually found in their natural habitats
by the writers are included here. In some cases rather rare species
appear in the work, but naturally the common ones or those of defi-
nite economic importance would be most apt to be found. Among
such grasses of economic importance included are the cultivated spe-
cies used as forage or as small grain crops. Common corn is omitted.

Characters

ANNUAL Or PERENNIAL.—This character is often difficult for the
beginning students of grasses to determine. Fortunately it is easier
to ascertain in this special type of work. An annual grass in vege-
tative condition would still be a seedling, but a perennial grass in the
spring would have either rhizomes or a thickened culm base present.
In these structures the food necessary for the initiation of the young
growth was stored the preceding season. Moreover, last season’s
culm bases are often present in a perennial grass. Of course, a per-
ennial grass in its first season’s growth might resemble an annual
seedling.

Rui1zomes.—Rhizomes are not a difficult character to determine
if the material is complete. Sometimes the rhizomes are left in the
ground when the eulms are pulled up and so appear to be absent.
A few grasses habitually or occasionally produce short and incon-
spicuous rhizomes. Such forms are placed under both categories in
the key.

VERNATION.—Vernation seems remarkably constant in local spe-
cies. In a few cases our specimens seem to differ from the verna-
tion recorded for the species by workers in other states. When this
occurs the species is placed in both categories in the key.

The vernation can be determined by making an external obser-
vation of the leaf blade as it naturally unfolds from the sheaths. Tt
is better, however, to eut across the outer sheath at a point just be-
low the collar of the last fully emerged leaf. Use a sharp blade in
order not to disturb the arrangement of the inner structures. The
leaf blades of the inner leaves will lie inside, and with a lens, the ver-
nation can be easily determined. They may be folded (as in fig. 55)
or clasping (as in fig. 5), and in such cases the edges will not overlap.
If the edges do overlap the vernation is called rolled (as in figs. 28
or 29). The common mistake in cheeking vernation is to mistake the
eross section of an inner leaf sheath for a leaf blade.

Folded (or conduplicate) vernation is usually associated with a
flattened sheath, and rolled (econvolute) vernation with a sheath
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round in cross section. However, there are some very striking con-
tradictions to this general rule. A distinction has been made by some
authors between the clasping and folded condition of the leaf blade,
but no such differentiation is attempted here.

SHEEATH.—Whether or not a sheath is open or closed for most of
its length seems to be the best sheath character. Sometimes a closed
sheath is torn by the pressure of the expanding inner leaves, and this
possibility must be taken into consideration.

The shape of the sheath in cross section seems to be fairly con-
stant. The relative pubescence of this structure is a useful character
but seems to be rather variable in many species.

Corvar.—Extra long hairs are present on the collar in some
species of grasses. Sometimes the collar is divided at the back with
the midrib of the blade extending into the sheath without interrup-
tion. In other cases the two sides of the collar run together at the
back. However, this character seems too variable in our local spe-
cies, and little use is made of it here.

LicuLe.—The ligule furnishes the most constant and usable
characters. The shape, margin, and structure of the ligule seem re-
markably constant, and even the length seems to vary within certain
usable limits.

Avuricres.—Auricles are present in some grasses, especially spe-
cies of the tribe Hordeae. In some forms they may be absent or
rudimentary on some of the leaves.

Brapes.—The width and length of the leaf blades, as well as the
relative pubescence of the upper and lower surfaces, are often very
usable characters. Most grass blades have a marrow whitish mar-
ginal band which commonly bears a row of little barbs or scabrous
teeth.

The nerves may be raised on either surface. When protruded
above, the whole leaf blade is ineclined to roll in from the edges. Leaf
blades in cross section may be flat, U-shaped, V-shaped, or with
rolled margins. This latter character is commonly called ‘‘involute’’
in most manuals but should more properly be stated as ‘‘convolute’’
(in cross section) sinee one margin usually rolls outside the other.

HasiTAT AND DISTRIBUTION.—The habitat is listed when it is con-
stant and distinctive enough to aid in the identification. The dis-
tribution of grasses within the State is usually mentioned, particu-
larly with regard to their known altitudinal range. However, the
authors have found too many grasses off the recorded track to de-
pend absolutely on distributional data for identification.
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CHARACTERS OF THE DEVELOPING SHOOT.—The senior author, in an
article in Science (citation listed with references), called attention
to the fact that characters of the spikelet and inflorescenee can often
be ascertained in the spring before they emerge. The eulm (or rather
the telescoped sheaths and leaves) should be split to the very base.
Usually, on vigorous shoots the ineipient infloresecence lies about at
the ground level, and many characters can be made out with a strong
lens. The type of inflorescence, often the number of florets to a
spikelet, and the presence or absence of awns and so forth can usually
be ascertained. In a few cases these characters will allow for tracing
down the plant in ordinary grass manuals, but their greatest value
will probably be in helping decide between two possibilities or giving
confirmation to what would otherwise be a doubtful identification.

Use oF THE KEY.—It is assumed that users of this study know
how to identify plants with a key. This key is strietly dichotomous
and the contrasting categories have like numbers. Certain technical
terms are used and these can be checked if necessary in the glossary
of ordinary manuals. The arrangement of the species in the descrip-
tion is deliberately artificial because of the convenience of an alpha-
betical list.

Figures.—The figures were drawn from actual specimens. Omne
drawing shows the ligule portion of the leaf from the front; the sec-
ond shows the same part as seen from the side; the third drawing
shows the young shoot in cross section with one sheath outside and
usttally one leaf within. The leaf is drawn to indicate relative promi-
nence of veins above or below and is stippled to set it off definitely
from the sheath.

Nomenclature

This publication is planned to be used in conjunection with Hitch-
cock’s Manual of the Grasses of the United States. Therefore, the
nomenclature of that publication, the interpretation of species and
varieties, and the lack of capitalization of all specific names are rig-
idly followed. This does not mean that they necessarily eonform to
the viewpoints of the authors in every case. Synonyms used in other
publications appear in parentheses.

The common names used here are those appearing in local man-
uals, Hitcheock’s Manual of the Grasses of the United States, and
Standardized Plant Names 1942 edition.
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Useful Publications

Vegetative characters only.

1

.UY

Barn, Warter D. 1927. Seedling characters of range and
pasture grasses. Unpublished thesis, Colorado State College.
Contains keys and descriptions to 36 species in seedling con-
dition.

CARRIER, LiyMAN. Jan. 19, 1917. The identification of grasses
by their vegetative characters. U. S. Dept. Agr. Bul. 461.
Contains keys, descriptions, and drawings of 56 species, most-
ly those of the eastern United States.

CoppLE, R. F'. and A. E. Awpous. Mar. 1932. The identifi-
cation of ecertain native and naturalized grasses by their
vegetative characters. Kans. Agr. Exp. Sta. Tech. Bul. 32.
Kansas State College of Agriculture. Contains keys, deserip-
tions, and figures of 26 species of Kansas grasses, most of
which oceur in Colorado. '

HormAv, A. L. 1942. A key for identifying some important
annual range grasses in immature stage. Calif. Forest and
Range Exp. Sta. Res. Note No. 26.

Hagringron, H. D. 1938. Key to some Colorado grasses
(Based on vegetative characters). Mimeographed by the
author, Colorado State College. A key to 71 species of Colo-
rado grasses.

................................. Aug. 18, 1939. Value of characters of
the undeveloped shoot in identifying plants. Sei. 90:157-158.
No. 2329. Calls attention to the fact that a grass eulm can
be split and the young inflorescence studied in the spring.

Hircucocr, C. Leo. Key to the grasses of Montana (Based
on vegetative characters). Published by the author, Uni-
versity of Montana. Contains keys and figures of about 190
species of Montana grasses, many of which grow in Colorado.
No organized and readily available deseriptions of the spe-
cies are given.

Keim, F. D., G. W. Beapir, and A. L. Frorick. Dee. 1932.
The identification of the more important prairie hay grasses
of Nebraska by their vegetative characters. Res. Bul. 65,
College of Agriculture, University of Nebraska. Contains
keys, drawings and descriptions of 27 species of Nebraska
grasses, most of which are found in Colorado.
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Norton, J. B. 8. Sept. 1930. Maryland grasses. Bul. 323,
University of Maryland. Contains a key to many grasses of
Maryland based on vegetative characters.

Nowosap, F. S, D. E. Newron Swarges, and W. F. Dorg.
Jan, 1936. The identification of certain native and natural-
ized hay and pasture grasses by their vegetative characters.
Tech. Bul. 16, Macdonald College, Canada. Contains keys,
descriptions, and figures of 39 species of grasses, these from
Eastern Canada.

PecHANEC, Jos. F. July 1936. The identification of grasses
on the upper Snake River plains by their vegetative charae-
ters. Eecol. 17:479-490. Contains keys and descriptions to
18 species and varieties. Characters of individual species are
not illustrated.

General descriptions of grasses. (In the general deseriptions of
grasses many of the characters used in vegetative identification
are included.)

1.

Lo

COULTER, JoEN M. and Aven NewsoN. 1909. New manual of
botany of Central Rocky Mountains. Am. Book Co.

Feataerny, H. 1. Oect. 1938. Grasses of Oklahoma. Tech.
Bul. 3, Oklahoma Agricultural College.

Gares, Frank C. Dec. 1936. Grasses in Kansas. Report of
the Kansas State Board of Agriculture. Vol. 60.

HitcHCcoCE, A. 8. Feb. 1935. Manual of the grasses of the
United States. U. 8. Dept. Agr. Mise. Publication 200.

MEeSERVE, Mary Fresaman. 1939, Grasses of Colorado.
Unpublished thesis, University of Colorado.

Rypeerg, P. A. 1905. Flora of Colorado. Colo. Agr. Exp.
Sta. Bul. 100. Colorado State College. The altitude and dis-
tribution of Colorado grasses are given.

RypBErG, P. A. 1917. The flora of the Rocky Mountains
and adjacent plains. Published by the author, New York
Botanical Gardens.

Smveus, W. A. 1933. Texas grasses. Published by the
author, San Antonio, Tex.
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Key to the Species

(The specific descriptions are arranged alphabetically according
to genera immediately following the key.)

One-half or more of the ligule length consisting of hairs

(Do not confuse long and acuminate teeth with hairs,)

2. Definite rhizomes present (The rhizomes may be left in the ground
in pulling up the culms.)
3. Leaf blades broad, usually over 12 mm wide (often to 30 or 40

mm)

4. Midnerve of leaf broad, white and conspicuous (resembles a
narrow corn leaf); ligules usually over 2 mm long
................................... 106. Sorghum halepense

4. Midnerve not especially conspicuous; ligules usually shorter
.................................. 84. Phragmites communis

3. Leaf blades narrower

5. Leaf blades stiff with pungent tip; upper edge of sheath ex-
tending up as a triangular lobe (see fig. 3)
................................. 69, Muhlenbergia pungens

5. Leaf blades not especially stiff and pungent; upper edge of
sheath not as above
6. Vernation folded (like fig. 55) or clasping (like fig. 5),

the edges of the leaf blades in the bud not definitely over-
lapping
7. Long hairs (at least three times longer than those of
the ligule) present on margin or inside of collar or on
lower edge of leaf blade; ligules rarely over 1 mm long
8. Rhizomes long and definite; collar long-hairy on
the outer side as well as on the margins; grasses
of alkaline soils............ 42, Distichlis stricta
S. Rhizomes (when present) usually short; collar
long-hairy only on inside or margins; grasses us-
ually not found on alkaline soil

9. Leaf blades long. typically longer than 20 cm,
some over 2 mm wide...110. Sporobolus asper

9. Leaf blades shorter, rarely over 2 mm wide

10. Margin of leaf blade papillose-hairy (but
sometimes sparsely so), especially near its
base; rachis of last seaon’s culm naked (or
smooth) near end..24. Bouteloua hirsuta

10. Margin of leaf blade glabrous or if hairy
not papillose; rachis of last year’s culm
spikelet bearing (or roughened by the
spikelet scars) to the end
................... 23. Bouteloua gracilis

7. No long hairs (other than ligule hairs) near collar;
ligules over 1 mm long........ 97. Redfieldia flezuosa
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Vernation rolled (convolute), the edges of the leaf blades in the bud
definitely overlapping (see fig. 29 or fig. 28)

11.

11.

A tuft of long hairs on outside of collar (these longer than other
hairs if any are present) ; bunchgrass, rhizomes short and indefi-
nife ... 111. Sporobolus cryptandrus

No long hairs on outside of collar (may be on inside or margin) ;
sod formers with definite long rhizomes (sometimes short in
Bouteloua curtipendula)

12. -Leaf blades less than 4 mm wide, the edges often with papil-
lose hairs; total ligule length less than one-half hairs
............................. 22. Bouteloua curtipendula

B

Some blades over 4 mm wide, hairs on edge (if present) not
papillose; over one-half the total ligule length consisting of
hairs

13, Long hairs (at least twice as long as the ligule hairs)
present on collar or base of blade; sheaths with no
definite cavities in cross section; margins of leaf blades
weakly scabrous

14. Sheaths hairy on at least one margin; leaf blade
usually pubescent above near ligule
.......................... 80. Panicum virgatum

14. Sheaths glabrous on margin (except very near col-
lar) or rarely short-ciliate on a few lower leaves;
leaf blade not pubescent above
...................... 33. Calamovilfa longifolia

13. No long hairs present on collar or base of blade; sheaths
with definite cavities (under lens) in cross section (see
fig, 13); margins of leaf blades rather strongly sca-
DIrousS ...ovivvnrnnennnenanns 107. Spartine pectinata

2. No rhizomes present

15, Leaves short with pungent tip, and a definite white margin, becom-
ing separated in tufts on the older plants....72, Munroa squarrosa

15,

Leaves not pungent, marginal white band (if present) very narrow,
leaves not borne in tufts (except at the nodes of stolons in Buchloe)

16.

16.

Plant low, producing stolons and forming a sod; leaves very
short, some less than 5 em long........ 30. Buchloe dactyloides

Plant lacking stolons, not a sod former (except in Bouleloua) ;
some of leaves usually over 5 cm long

17. Vernation folded (fig. 55) or clasping (fig. 5), the edges
of the leaf blade in the bud not overlapping

18, Annual, usually in sandy soil, often weedy
........................... 35. COenchrus pauciflorus

18. Perennial, not usually on sandy soil and not weedy

19. Collar with long hairs on inside of margin only,
none on the outside
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Leaf blades over 20 c¢m long, some over 2 mm wide
...................................... 110. Sporobolus asper

Leaf blades shorter, rarely over 2 mm wide

21. Margin of leaf blade papillose-hairy (sometimes sparsely
s0), especially near base; rachis of last season’s culm
naked (or smooth) near end....... 24. Bouteloua hirsuta

21. Margin of blade not papillose-hairy ; rachis of last season’s

culm spikelet bearing (or roughened by spikelet scars) to
NEAT €NA . .v v v ittt 23. Bouteloua gracilis

19. Collar with some long hairs on the outside (although sometimes
crowded rather unear the margin)

22.

22.

Leaf blades less than 1.5 mm wide (when unrolled); sheaths
usually scabrous..... ...t 18. Aristida longiseta

Leaf blades over 1.5 mm wide; sheaths rarely scabrous
23. Some of hairs at throat over 3.5 mm long; plant growing

commonly on alkaline soil; no conspicuous cavities in
sheath .........ioviiiiivnin, 109, Sporobolus airoides

23. Hairs at throat not over 3.5 mm long; plant growing eom-
monly in open mountain meadows; sheaths (under lens)
with cavities in cross section (see figs. 19 or 20)
.................................. 38. Danthonia parryi
.............................. 37. Danthonia intermedia

17. Vernation rolled (convolute), the edges of the leaf blade in the bud
definitely overlapping (see fig. 29 or fig. 28)
24. Annual, either weeds or cultivated grasses, in either case commonly
found in cultivated fields, waste lands, or disturbed areas (see
second 24)

25.

25.

Some of hairs on sheath or lower margin of leaf papillose;

lower leaf surface usually long-hairy

26. Midnerve of leaf conspicuous, white and wide (like a
narrow corn blade); weedy plants with culms often
spreading .........ieiiiirenaenn, 75. Panicum capillare

26. Midnerve not especially conspicuous; cultivated plants
(ravely persisting or escaping) with upright culms
................................ 76. Panicum miliaceum

No papillose hairs present on sheath or blade; lower leaf sur-

face usually not hairy at all

27. Raised circular glands present on margins and lower mid- -
rib of blade (see fig, 23)...... 48. Eragrostis cilianensis

27. No raised glands present
28. Leaf blades less than 3.5 mm wide; collar usually

long-pilose (the hairs four or five fimes longer than

the ligule) .......ccovivvne. 49. Eragrostis pilosa
28. Blades over 3.5 mm wide; hairs on collar (if present)
shorter

29. Cultivated, rarely persisting or escaping; leaf
blades often over 10 mm wide; ligule usually al-
most all hairs.............. 101, Retaria italica
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29, Weeds, never cultivated; leaf blades rarely over 10 mm wide;
ligule hairs only about one-half the total length

30. Sheaths definitely compressed and keeled; lower edge of

collar usually glabrous.......... 102. Setaria verticillata
30. ‘Sheaths only slightly compressed and keeled; lower edge
of collar usually pilose.............. 103. Setaria viridis

24. Perennilll, neither weeds nor cultivated grasses (In vegetative con-
dition an annual would be a seedling. A perennial would have a
rather enlarged root or culm base from which the young culms de-
velop. Rhizomes or last year’s dried culms would indicate a peren-
nial,)

31. Lower leaf blades over 6 mm wide (often to 14 mm)
................................. 79. Panicum scribnerianum
31. None of blades over 6 mm wide

32. Papillose hairs present on sheaths or blades (often on
both) ...... ... i, 78. Panicum perlongum
- 32. No papillose hairs present on sheaths or blades
33. Margins of sheath not ciliate, extending up into ligule
as a triangular flap (see fig. 30)
............................. 117. Triodia elongata
33. Upper margins of sheath (for at least 1 cm below col-
lar) ciliate, no such triangular flap present
....................... 111. Sporobolus cryptandrus
Hairs usually lacking from the ligule margin or when present constituting
less than one-half the total length (do not mistake long-acuminate teeth
for hairs), the ligule is lacking entirely in Echinochloa
34. Definite auricles present (but sometimes absent on one or both sides
in some of the leaves in Agropyron pauciflorum, Sitanion hystriz
and Festuca elatior)
35. Annuals (or biennial in winter wheat or rye) ; cultivated as small
grain crops, sometimes persisting along the fences and roadsides
36. Collar and auricles with scattered long hairs
................................. 119. Triticum aestivum
36. Collar and auricles glabrous
37. Collar and auricles large and prominent, uwallv con-

spicuously white to yellow...... 63. Hordeum vulgare
37. Collar and auricles more slender and not especially
conspicuous in size or color....... 100. Secale cereale

35. Perennials, rarely cultivated and then for forage (Annuals in
vegetative condition would be seedlings, Perennials have rhi-
zomes or thickened culm base from which the young culms de-
velop.)

38. Definite rhizomes present
39. Ligules over 2 mm long; rhizomes short and stout;
leaf blades often over 1 cm wide; old culms tall, over
JOO €Il v vv v evieeennnanson 47. Elymus condensatus
39. Ligules shorter; rhizomes usually long and slender;
leaf blades seldom over 1 cm wide; old culms rarely
over 100 em tall
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40, Leaf blades usually over 6 mm wide, usually somewhat pilose above,
plant reen .......c..veiiunnnieennnnenan.. . B Agropyron repens

40. Leaf blades narrower, glabrous, scabrous or pubescent above hut not
pilose: plant usually blue-green or glaucous (The following three
species have vegetative characters too nearly alike to allow for
separation. However, the last one is the only common one.)

......................................... 2. Agropyron griffithsii
...................................... 4. Agropyron psewdorepens
........................................... 7. Agropyron smithii

3S8. No rhizomes present
41, Ligules over 2 mm long, acute in center....47. Elymus condensatus

41. Ligules shorter, collar-shaped, the middle seldom much longer than
the sides

42.

Some of the leaves over 9 mm wide (sometimes as much as
20 MM) ot et e 46. FElymus canadensis
Leaves narrower
48. Growing at high altitudes, rarely below timberline; culms
spreading, becoming decumbent....6. Agropyron scribneri
43. Rarely if ever growing above timberline; culms erect or
loosely spreading
44. Native species, mostly in the mountains and foothills
(Only a tentative key is given for the following four
species.)
a. Ligule over 0.8 mm long
b. At least the lower sheaths pubescent (sonme-
times scabrous to puberulent) ; culms spread-
ing, usually less than 50 cm tall (check on old
culms if possible)...... 104, Sitanion hystriz
b. Sheaths glabrous; culms usually over 50 cm
tall ... i 15, Elymus ambiguus
a. Ligule less than 0.8 mm long
c. Some of culs spreading, usually less than 50
cm tall (check on last year’s culms); collar
divided on the back by the midrib
...................... 14, Sitanion hystriz
¢. Culms all erect, usually over 50 cm tall at ma-
turity; collar usually continuous
d. Leaf blades less than 3.5 mm wide;
sheaths and lower leaf surfaces usually
pubescent ........ S. Agropyron spicatwumn
d. Leaf blades usually over 3.5 mm wide;
sheaths and lower leaf surfaces glabrous
or scabrous....3. Agropyron pauciflorum
41, Not native, either cultivated and persisting along
fences and waste grounds or occurring mainly in
lawns
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45. Leaf blades villous or long-pubescent above, not especially glossy
DELOW ot e e 1. Agropyron cristatum
45, Leaf blades glabrous to scabrous above, rather glossy below
46, Ligules less than 0.8 mm long, collar-shaped, the center little

longer

........................ 50. Festuca elatior

46. Ligules longer, generally longer in the center
......................................... 65. Lolium perenne
No auricles present

47. No ligule present

.................. 43. Echinochloa crusgalli

47. Ligule present (may be short)

Sheaths closed for at least one-half their length, usually more
(may be irregularly split on older sheaths)

Sheaths not split at all, the ligule joined in front (see

48.

49,

49.

fig. 49) .....

............... 99. Schizachne purpurascens

Sheaths somewhat split at the upper end, ligule not as

above

50, Definite rhizomes present (may be short)
51. Leaves not over 6 mm wide

52,

52.

Marsh grass, in wet soil; sheaths glabrous,
usually with cross-veing; ligules usually
over 2 mm long....... 53. Glyceria striate
Not a marsh grass; sheaths usually pubes-
cent, no cross-veins; ligules less than 2 mm
IONg v s 91, Poa nervosa

51. Leaves over 6 mm wide

53.

Sheaths flattened and keeled; vernation
folded or clasping, the edges of the leaf in
the bud not overlapping
..................... 56. QGlyceria grandis
Sheaths nearly or quite round, not keeled;
vernation rolled, the edges of the leaf over-
lapping
54. Ligules over 2.5 mm long; plants us-
ually growing in wet places
.............. 57. Glyceria pauciflora
54. Ligules shorter; plant rarely growing
in very wet places (except irrigated
meadows) . ....... 27. Bromus inermis

50. No rhizomes present (the nodes of the stem may take
root in Catabrosa)

55. Vernation folded (see fig. 55) or clasping (see
fig. 5), the edges of the leaf in the bud not over-
lapping ; sheaths usually glabrous and somewhat
flattened in section

56.

Aquatic or found in wet soil; culms spread-
ing or rooting at the nodes; leaf blades us-
ually less than 12 cm long
.................. 34. Catabrosa aquatica
Not aquatie; culms upright, not rooting;
leaf blades commonly over 12 ¢m long
................... 36. Dactylis glomerata
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55. Vernation rolled, the leaf edges definitely overlapping in the bud
(see fig. 29 or 29); sheaths round, pilose to pubescent

57.

57.

Introduced annuals, usually weedy (The following three spe-
cies cannot be separated with certainty. A tentative key is
given.)
a. Ligule deeply lacerate, the marginal teeth 0.6 mm or more
e 7PN 29. Bromus tectorum
a. Ligule teeth, when present, not so long
b, Ligule usually over 1.5 mm long; uncommon
............................ 25, Bromus brizaeformis
b. Ligule usually less than 1.5 mm long; fairly common
............................... 28. Bromus japonicus
Native perennials, not weedy (An annual would be a seedling
in vegetative condition. A perennial would bave a thickened
rhizome or culm base from which the new shoots arise, Old
culms would indicate a perennial.)
58. Leaf blades over 5 mm wide; sheaths long-pilose; ligule
teeth if present very short.......... 26. Bromus ciliatus
58, Leaf blades narrower; sheaths glabrous to pubescent but
not long-pilose; ligules with rather long marginal teeth
............................ ....118. Trisetum spicatum

48, Sheaths open to near base
59. Base of culm bulbous, enlarged

60.

60.

Ligules definitely longer in the center, often over 2 mm long,
glabrous on the back; leaf blades usually scabrous on lower
margins; common in cultivation and as an escape
....................................... 83. Phleum pratense
Ligules but little longer in the center, rarely over 2 mm long,
somewhat hairy on the back; leaf blades with smooth or slight-
ly scabrous margins; very rare

..................... T. Arrhenatherum elatius var. bulbosum

59. Base of culmm not bulbous
61. Definite rhizomes present

62. Leaf blades over 10 mm wide
63. Ligules ciliate, the hairs constituting at least one-
fourth the total length

64. Midnerve of leaf blades broad, white and con-
spicuous (resembles a narrow corn leaf) ; ligules
usually over 2 mm long..106. Sorghum halepense

64. Midnerve of leaf blades not especially conspicu-
ous; ligules usually shorter
..................... 84, Phragmites communis

63. Ligules not ciliate (may have short or long-acuminate
teeth)

63. TFront edge of ligule hairy or with veins of sheath
extending up (see fig. 64)
...................... 105. Sorghastrum nutans

65. All of ligule similar in appearance and texture,
not as above
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66. Some of leaf blades over 13 mum wide, rather stiff

................................... 81. Phalaris arundinacea

66. Leaf blades rarely over 12 mm wide, lax....57, Glyceria pauciflora

Leaf blades narrower, not over 10 mm wide

67.

Vernation folded (seé fig. 53) or clasping (see fig. 5), the edges
of the leaf blade in the bud not overlapping

65,

Ligules somewhat acute, the middle longer than the sides (like
fig. 66), whole ligule over 2 mun long

69, Usually alpine, above 10,000 feet; ligules usually short-
hairy on the baek.................... ... ST, Poa arctica

69. Growing below 10,000 teet; ligules glabrous on back
......................................... 88, Poa arida

Ligules collar-shaped, little if any longer in the center, not
acute (varies between fig. 71 and fig. 70), ligule usually less
than 2 mm long (sometimes longer in Muhlenbergia turreyi)

70, Long hairsg (usually over 2 mm long) present at throat;
ligules with hairs constituting one-third or more of the
total length ........... ... .. ... ... 110. Sporobolus asper

70. Long hairs absent from throat; ligule if ciliate at all, with
hairs relatively shorter

71. Leaf blades short, less than 5 c¢cm long

72, Leaf blades tightly folded on miduerve; rhizomes,
when present, short, the plant in loose, spreading
tufts (often open in center)
...................... T1. Muhlenbergia torreyi

72. Leaf blades flat or V-shaped in section (may fold
in drying) ; rhizomes long and creeping
73, Margin of ligule finely toothed and short-
ciliate; sheaths oval to round in section,
only slightly keeled ; usually in wet, alkaline
soil ... ... .. 67, Muhlenbergia asperifolia
73. Margin of ligule entire, not ciilate; sheath
elliptical to flat in section, definitely keeled;
rarely in wet, alkaline soil
........................ 89, Poa compressa
71. Leaf blades longer
74. Ligules longer near the sides, shorter in the cen-
ter: leaf blades usually less than 2.5 mm wide,
usually closely folded or involute
............................ 54, Festuca rubra
74. Ligules as long or longer in the center; blades
often over 2.5 mm wide, flat or V-shaped in sec-
tion
75. Leaves V-shaped in cross section and boat-
shaped near end; rhizomes long
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Sheaths compressed and strongly Kkeeled; leaves blue-green;
ligules longer in the center, often over (.6 mm long

......................................... 89, Poa compressa
Sheaths somewhat compressed but not strongly keeled; leaves
dark green; ligules little longer in center than sides, rarely

over 06 min long............. ... il 92. Poa pratensis
75. Leaves not boat-shaped near end; rhizomes, when present, very short
Sheath flattened and compressed....15. Andropogon scoparius
Sheath round or nearly so.................51. Festuca kingii

Vernation rolled, the edges of the leaf blade in the bud definitely over-
lapping (see figs, 29 or 28)

IFront edge of ligule hairy or with sheath veins extending up into
it (see fig. 64)....... . ... ... ... ... 105. Sorghastrum nutans
All of ligule similar in texture and appearance, not as above (hya-
line margin of sheath enters front of ligule in Andropogon hallii,
as in fig. 77)

78.

78.

79.

9,

Long pilose hairs on edge of leaf blade (near base) or edge of
collar, these often papillose (except in Andropogon hallii)
80. Ligules short, less than 1 mun long
............................. 22 Bouteloua curtipendula
80, Ligules 1 mm or longer
81. Leaf blades less than 4 mm wide. the veins raised and
scabrous on the sides (of the veins)
................................ 60. Hilaria jamesii
81. Leaf blades over 4 mm wide, the veins not especially
raised or scabrous
8§2. Rhizomes, when present, short: not usually grow-
ing on sand; papillose hairs usually present on
the blade............. 12, Andropogon furcatus
82. Rhizomes long and creeping; sand plants; papil-
lose hairs not usually present on blade
......................... 13. Andropogon hallii

No long hairs near collar (or if present no longer than other
hairs)
83. Ligules less than 2 mm long
S4. Culm leaf Dlades less than 3.5 em long (sterile, basal
innovation leaves are longer); sheaths with rather
conspicnous cavities in section (use lens) ; plant frag-
rant ... e 59. Hierochloe odorata
84. Culm leaves longer; sheaths without cavities; plant
not fragrant
85. Sheaths definitely keeled, somewhat flattened

.................... 70. Muhlenbergia racemosa
S5. Sheaths not keeled. nearly or quite round
............................ 51. Festuca kingii

83. Ligules over 2 mm long
86. Culm leaves less than 3.5 em long (sterile, basal
innovation leaves are longer) ; plant fragrant
........................... 59. Hierochloe odorata
86. Culm leaves longer; plants not fragrant
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87. Some of leaf blades over 8 mm wide; ligules often over 5 mm long;
sheaths not at all keeled.................. 57. Glyceria pauciflore

87. Leaf blades less than S mm wide; ligules rarely over 5 mm long;
sheaths keeled (at least somewhat)

88. Teaf blades averaging less than 4 mm broad; rhizomes, if
present, short; often growing above timberline
............................. 32, Calanagrostis purpurascens

88. Leaf blades averaging over 4 mm wide; rhizomes often long;
not alpine (The following two species are separated by a ten-
tative key.)

a. Ligule somewhat truncate, the top margin separated from
the side margin by an angle (see fig. 81)

........................... 31. Calamagrostis canadensis
a. Ligule sides gradually merging into the top margin without
a corner or angle (see fig. 82)............ 9. Agrostis alba

61, Definite rhizomes not present
89. Annual grasses (see second S9)
90. Ligules less than 3 mm long
91. Ligules long-ciliate (not lacerate), almost one-half the
total length consisting of hairs
92. Sheaths definitely compressed and keeled; lower edge
of collar glabrous.......... 102. Setaria verticillata
92, Sheaths only slightly compressed and keeled; lower
edge of collar usually pilose....103. Setarig viridis
91. Ligules entire, toothed or short-ciliate
93. Long hairs present near the collar, these longer than
any other hairs that may be present on sheath or
blade
94. Sheaths definitely flattened; vernation folded,
the edges of the leaf in the bud not overlapping;
ligules rarely over 1 mm long
........................... 44. Eleusine indica
94. Sheaths round or only slightly flattened; verna-
tion rolled, the edges of the leaf blade definitely
overlapping in the bud; ligules usually over 1
mm long
95. Sheaths definitely pubescent to pilose; leaf
blades usually pubescent below
.................. 41, Digitaria sanguinalis
95. Sheaths glabrous (sometimes with scattered
hairs on lower ones); leaf blades glabrous
below ............ 40. Digitaria ischaemum
93. Long bhairs not present near collar, hairs if present
not longer than those of sheath or blade
96, Ligules over 1 mm long, rounded or acute (some-
what longer in center than at sides)
................................ 86. Poa annua
96. Ligules shorter, collar-shaped, little longer in
center
97. Leaf blades over 2 mm wide, definitely wid-
er than the diameter of the sheath
.................... 62. Hordeum pusillum
97. Leaf blades narrower, hardly wider than the
diameter of the sheath.52, Festuca octoflora
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Ligules over 3 mm long

98.

98.

Grasses of cultivated fields or waste ground, not growing native
in wet ground (The next two species can only bhe tentatively
separated.) -

a. Blades less than 10 mm Wide; not a cultivated crop

........................................ 18. Avena fatua
a. Blades over 10 mm wide; a cultivated crop
....................................... 20. Awena sativae

Native plants growing in wet ground

99. Leaf blades over 6 mm wide; ligules long-acute to acumi-
nate, over 5 mm long........ 21. Beckmannia syzigachne

99. Leaf blades less than 6 mm wide; ligules short-acute to
rounded at end; rarely over 5 mm long
........................... 95. Polypogon monspeliensis

Perennial grasses (In vegetative condition an annual would be a seedling.
A perennial would have an enlarged root or culm base from which the
new growth develops. Last year's dried culms may be present.)
Vernation folded (fig. 53) or clasping (fig. 5), the edges of the
leaf blade in the bud not overlapping

100.

101.

Ligules over 2 mm long, usually pointed and much longer in
center (except in AMuhlenbergia torreyi and sometimes Stipa
comata)

102, Ligules averaging over 6 mm long (up to 12 mm)

103. Leaf blades (flattened out) less than 2 mm wide,
usually secabrous below ; sheaths without cavities
in section............ 68. Muhlenbergia montana

103. Leaf blades wider, usually smooth below; sheaths
with cavities in section (use lens)
.................... 39. Deschampsia caespitosa

102. Ligules averaging less than 6 mm long (rarely longer
in vigorous culms of Stipa comata)

104, Sheaths flattened and definitely keeled
105. Ligules pubescent on the back in two verti-

cal lines extending up from the sides of the
sheath (see fig, 95), ligules often over 3

mm long ........... 66. Lycurus phleoides
105. Ligules glabrous, rarely over 3 mm long
........... 98. Schedonnardus paniculatus

104. Sheaths round or only very slightly flattened in
section, not keeled
106. Ligules truncate; base of cullm decumbent
................. T1. Muhlenbergia torreyi
106. Ligules pointed (may be split at end in
Stipa comata) ; culms erect
107. Leaf blades over 3 mm wide; usually
alpine .............. 85, Poa alpina
107. Leaf blades less than 3 mm wide;
very rarely alpine
108. Leaf blades flat or V-shaped,
boat-shaped near the end, usu-
ally less than 10 em long,
smooth above..94. Poa secunda
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108, Leaf blades usually rolled, not boat-shaped near end; usually over
10 cm long, usually pubescent or scabrous above

109. Upper ligules usually bifid at apex (see fig., 99): grass of
open prairies, rarely growing above 8500 feet in Colorado
........................................ 112. Stipa comata

109. Ligules not bifid; grass of hillsides and mountain slopes,
often in shade, very often growing above 38,500 feet in Colo-
D 1 o T 55, Festuca thurberi

101. Ligules less than 2 mm long. collar-shaped or rounded in center (some-
what pointed in Pucecinellia distans)

110. Ligules ciliate, at least one-third the total length consisting of
hairs; long hairs present on inside of collar.110. Sporobolus asper

110. Ligules, if ciliate at all, with hairs relatively shorter; long hairs
not present on collar {except sometimes in Kocleria cristata)

111, Ligules shortest in center, longer at the sides, entire and
short-ciliate on margin

112. Culms . loosely tufted, usunally bent or decumbent at
base; foliage green:; rather uncommon especially in
the foothills and mountains........5d. Festuea rubra

112, Culms densely and closely tufted, erect; foliage usual-
ly Dblue-green; a common species especially in the
mountains at rather high altitudes..33. Festuea ovina

111. Center of ligules as long or longer than the sides, not both
entire and short-ciliate (may he one)

113. Sheaths definitely flattened and keeled
.......................... 15. Andropogon scoparius

113. Sheaths round or elliptical in section, slightly if at
all keeled

114, Leaf blades averaging over 3 mm wide
............................ 51. Festuca kingii

114. Leaf blades narrower

115. Ligules definitely longer in the center (al-
most acute) ...... 96, Puccinellia distans

115. Ligules only slightly if at all longer in the
center

116. Grasses growing at or above timber
line

117. Ligules toothed, not «ciliate;

leaf Dblades with veins not

prominent above; sheaths

glabrous ....93. Poa rupicole
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117. Ligules ciliate (may be toothed also) ; leaf blades with veins
definitely raised on upper surface; sheaths usually pubes-
COME v v vt ie it it e 19. Awvena mortoniana

116. Grasses not alpine

118. Ligules over 1.3 mm long; base of culm decumbent, the old
culms less than 30 cm long...... 71. Muhlenbergia torreyi

118. Ligules less than 1.3 mm long; culms erect, longer
119. Ligules toothed; veins of leaf blades raised on upper

surface, the blade seldom folded or rolled
............................... 64, Koeleria cristata

119. Ligule margin entire; veins of leaf blade little raised,
the blade folded or rolled....... 90. Poa fendleriana

100, Vernation rolled, the edges of the leaf blade in the bud definitely over-
lapping (see figs. 28 or 29)
120. Ligules long-acute to acuminate, usually over 4 mm long
121. Margin (at least one) of sheath ciliate, especially near the
COLLAT it e e e, 74.  Oryzopsis hymenoides
121. Margins of sheath not ciliate
122, Grasses growing in water, swamps or very wet mead-
ows; leaf blades often over 3 mm wide
123. Leaf blades over 4 mm wide, the edges definitely
scabrous; ligules often over 6 mm long
.................. 21. Beckmannia syzigachne
123. Leaf blades not over 4 mm wide, the edges very
weakly scabrous; ligules less than 6 mm long
...................... 11. Alopecurus aequalis
122, Grasses of dry slopes and meadows; leaf blades rarely
over 3 mm wide
124. Leaf blades flat or V-shaped, boat-shaped near
the end, smooth above, usually less than 12 cm
IONE vt i it et 9. Poa secunda
124. ILeaf blades folded to involute, not boat-shaped
near end, pubescent to scabrous above, usually
over 12 em long.....c... . 55, Festuca thurberi
120, Ligules collar-shaped to rounded toward center (short-acute in
Puccinellia and Phleum but ligule short), ligule less than 4 mm
long
125, At least one margin of the sheath ciliate (like fig. 109)
126. Outside of collar long-hairy near edge; leaf blades of-
ten over 3 mm wide (key to next two species only ten-

tative)
127. Ligules over 1.5 mm long; leaf blades often
over 5 mm wide ............ 115. Stipa robusta
127. Ligules shorter; leaf blades rarely over 5 mm
Wide ..oiiiii it 116, Stipa viridula
126. No long hairs on collar; leaf blades rarely over 3 mm
wide ... e 113. Stipa lettermani

125. Margin of sheaths not ciliate (but edge of collar may be
pilose)
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Manrgin of collar or lower part of leaf blade pilose

129. Leaf blades less than 4 mm wide and 10 cm long, the nerves raised
and conspicuous; ligule margin with long teeth
........................................... 60. Hilaria jamesii

129. Leaf blades over 4 mm wide and 10 cm long, the nerves not espe-
cially raised and conspicuous; margin of ligule entire or with

short teeth
130, Long hairs present on upper surface of leaf blades near base,
these commonly papillose......... 12, Andropogon furcatus

130. No long hairs on leaf blades..l4. Andropogon saccharoides
Margin of collar and lower part of leaf blade not pilose (hairs if pres-
ent short and no longer than any other hairs that may be present)

131. Ligules over 2 mm long
132. Leaf blades less than 3 mm wide
133. Sheaths scabrous to pubescent, with cavities (with
lens) in cross section.32, Calamagrostis purpurascens
133. Sheaths smooth and glabrous, no definite cavities in
cross section
134, TUpper surface of leaf blades scabrous to dense
ly puberulent, not boat-shaped near end
135. Leaf blades less than 10 cm long
et 10. Agrostis hiemalis
135. Leaf blades longer..55. Festuca thurberi
134. Upper surface of leaf blades smooth and glab-
rous, rather boat-shaped near end
e e e 94. Poa secunda
132, Leaf blades over 3 mm wide
136. Ligule margin with long-acuminate teeth; grasses us-
ually in low altitudes; sheath keeled
......................... 108. Sphenopholis obtusata
136. Ligule with short teeth; grasses usually growing above
7,000 feet in Colorado; sheaths not keeled
137. Sheaths scabrous to finely puberulent, with cavi-
ties in cross section (use lens) ; leaf blades rare-
ly over 4 mm wide
et 32. Calamagrostis purpurascens
137. Sheaths smooth and glabrous, no cavities in sec-
tion ; leaf blades usually over 4 mm wide
.......................... 82. Phleum alpinum
131, Ligules less than 2 mm long

138. Leaf blades with sides folded on midnerve, little rolled, rare-

ly over 2 mm wide................ 114. Stipa neomezmicanag

138. Leaf blades flat, V-shaped or sometimes rolled (but not

folded), over 2 mm wide
139. Ligules less than 1 mm long, the margin short-ciliate
140. TLower leaf blades over 16 cm long (to 30 cm);
grass never weedy....73. Oryzopsis asperifolia
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140. Leaf blades less than 16 ¢m long; grass often weedy
........................................ 61. Hordeum jubatum

Ligules over 1 mm long, usually not short-ciliate (sometimes in
Arrhenatherum and often with small teeth on margins)

141, Cultivated for forage or found persisting along fields and in
JAWHS .o e e 17. Arrhenatherum elatius

141. Native grasses, not cultivated

142, ‘Grass soon producing long creeping stolons (often over 1
m long), these with woolly nodes and long internodes
................................... 77. Panicum oblusum

142, Grass not producing stolons
143. Ligules entire (may have long splits); leaf blades

rarely over 3 mm wide........ 96. Puccinellia distans
143. Ligules with toothed margins; leaf blades usually over
3 mm wide
144, Sheaths puberulent to pubescent; teeth of ligule
acuminate ............ 118. Trisetum spicatum
144. Sheaths glabrous to scabrous; teeth of ligule
small, not attenuate at tip
145. Leaf blades over 15 em long; ligules often
longitudinally split; grass rarely growing
above 10,000 feet in Colorado
...................... 51. Festuca kingii
145. Leaf blades shorter; ligules usually not at
all split; grass often growing above 10,000
feet in Colorado..... 82. Phleum alpinum

Description of Species

Agropyron cristatum (L.) Beauv. CRESTED WHEATGRASS
(Pig. 45)

Perennial bunchgrass, lacking rhizomes. VERNATION—
Rolled (convolute). SmrEaTE—Nearly round; split; glabrous
or sometimes pubescent on lower. LicuLE—About 0.5 mm long
(sometimes to 1.5 mm) ; collar-shaped ; margin short-fringed to
short-ciliate, glabrous otherwise. AvuricLEs—Rather small, less
than 0.5 mm long. Brape—Width 2 to 7 mm; length 5 to 20
cm; margins weakly scabrous; nerves raised above, the mid-
nerve rather prominent below; usually pubescent or scabrous
above; nearly flat in section.

Introduced grass, occasionally cultivated in this State, rare-
ly escaping.

Agropyron griffithsii Seribn. and Smith. GRIFFITHS
WHEATGRASS (Fig. 38)
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Perennial grass with rhizomes present. VErNaTION—Rolled
(convolute). SuearE—Nearly round; split; glabrous. LigULE
—To 0.8 mm long; collar-shaped; margin finely irregular to
short-ciliate, glabrous otherwise. AwuricuEs—Often rudimen-
tary, especially on lower leaves. Brape—Width to 3.5 mm;
length to 20 em; margin weakly barbed with whitish margin
fairly clear; nerves little raised below, definitely raised above;
scabrous above ; flat in section or somewhat rolled.

Plains and foothills, especially on the eastern slope. Alti-
tude 5,000 to 8,000 feet.

Agropyron pauciflorum (Schwein.) Hitche. (A. temerum Va-
sey, A. trachycaulon Stend.) SLENDER WHEATGRASS
(Fig. 44)

Perennial bunchgrass, without rhizomes. VERNATION—
Rolled (convolute). SEraTE—Round in section; split; glab-
rous or the lower sometimes pubesecent. LiguLe—From 0.4 to
0.8 mm long (rarely over 1 mm) ; collar-shaped; margin finely
fringed to short-ciliate, otherwise glabrous. AURrICLEs—Small,
often one of a pair rudimentary, sometimes both. Brape—
Width 2 to 7 mm ; length 5 to 20 ¢m ; margin with narrow whit-
ish margin slightly barbed; glabrous to scabrous both sides;
flat or nearly so.

Mountains of State. Altitude 5,000 to 12,000 feet.

Agropyron pseudorepens Scribn. and Smith FALSE QUACK-
GRASS (Fig. 36)

Perennial grass with creeping rhizomes. VERNATION—
Rolled (convolute). SmEarE—Round to oval in section; split;
glabrous or the lower rarely pubescent. LicuLE—About 0.6 to
1.0 mm long (rarely to 1.5 mm) ; collar-shaped; margin very
short-ciliate. AvuUricLEs—Usually short, one of the pair often
reduced. Brape—Width 2 to 7 mm ; length 12 to 20 cm ; mar-
gin definitely antrorsely barbed; nerves not conspicuous below
except midrib, more conspicuous above; weakly scabrous below,
strongly so above; flat in section.

A native grass resembling Agropyron repens but not acting
as 2 weed. Mountains of State. Altitude 5,000 to 11,000 feet.

Agropyron repens (L.) Beauv. QUACKGRASS (Pig. 35)

Perennial sod-forming grass with creeping, yellowish rhi-
zomes. VERNATION—Rolled (convolute). SwuzaTE—Round in
section ; split ; pubescent to pilose on lower sheaths (rarely glab-
rous). LicuLE—About 0.5 mm long (sometimes to 1.0 mm);
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collar-shaped, the margins finely fringed or short-ciliate. Aur-
1cLEs—Moderately large, often over 1 mm long. BrLape—Width
4 to 10 mm; length 8 to 20 cm; margin slightly barbed; mid-
nerve rather definite below; sparsely pilose above, especially
near base; flat in section.

A grass usually present as a weed in lawns, cultivated
fields, or waste places.

Agropyron scribneri Vasey SPREADING WHEATGRASS,
SCRIBNER WHEATGRASS (Fig. 40)

Perennial bunchgrass, without rhizomes, the culms later
becoming spreading or prostrate. VErNaTION—Rolled (convo-
lute). Smearm—Round in section with cavities near center ;
split; short-pubescent or rarely glabrous. LicuLe—About 0.6
mm long; eollar-shaped with margin very finely toothed or
short-ciliate. AvricLes—Rather small, usually less than 1 mm
long. Brape—Width 2 to 5 mm; length to 8 ¢cm ; margin a nar-
row whitish band ; nerves little raised ; puberulent on both sides,
especially below; flat or somewhat U-shaped in section.

Native grass of high altitudes, usually at or above timber
line.

Agropyron smithii Rydb. (A. occidentale Seribn.) BLUE-
STEM WHEATGRASS, WESTERN WHEATGRASS (Fig.
37)

Perennial, sod-forming grass with creeping rhizomes. Plant
usually blue-green or glaucous. VerNarion—Rolled (convo-
lute). SmEaTE—Round in section ; split, with unequal hyaline
margins; glabrous or scaberulous. LicuLe—From 0.5 to 0.8
mm long; collar-shaped; margin finely fringed or short-ciliate.
AvuricLes—Rather large, 1 to 2 mm long. BrLabE—Width 2 to
6 mm; length 10 to 25 c¢m; margin finely barbed ; nerves con-
spicuously raised on upper surface ; scabrous or pubescent ; flat
in section but often keeled near tip.

A very common grass in Colorado. Altitude 5,000 to
10,000 feet.

Agropyron spicatum (Pursh) Scribn. and Smith BEARDED
BLUEBUNCH WHEATGRASS (Fig. 43)

Perennial bunchgrass without rhizomes. VERNATION—
Relled (convolute). SzEEaTE—Round in section; split; very
short appressed-puberulent to glabrous. LicurE—From 0.5 to
1 mm long; collar-shaped with margin short-lacerate to very
short-ciliate. AuricLes—Rather small. Brape—Width 1 to 3
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mm; length 5 to 20 em; margins weakly barbed on a whitish
band ; nerves somewhat raised above; very short-pubescent on
veins below and sparingly pubescent above; flat in section.

Mountains of State, especially in north central part. Al-
titude 5,000 to 9,000 feet.

Agrostis alba L. (A. stolonifera var. major Farwell) REDTOP
(Fig. 82)

Perennial grass, often tufted, but with creeping rhizomes.
VernaTION—Rolled (convolute). SrEATH—Oval in section,
somewhat keeled ; split; glabrous. Iaeune—Rather variable, to
4 mm long; longer in center, not at all truncate ; margins some-
what toothed, often deeply split; slightly pubescent on back.
AvuricLEs—Absent. BraprE—Width 3 to 8 mm; length 4 to 15
em ; margin rather strongly barbed; nerves raised above, little
below ; flat in seetion or slightly keeled.

Moist soil. Altitude 4,000 to 9,000 feet. A. palustris
Huds., CREEPING BENT, may be found, especially under
cultivation. .

Agrostis hiemalis (Walt.) B.S.P. (A. scabra Willd.) WINTER
BENTGRASS, TICKLEGRASS, HAIRGRASS (Fig. 113)

Perennial bunchgrass without rhizomes. VERNATION—
Rolled (convolute), but not strongly so. SmEaTE—Round in
section, somewhat keeled; split; glabrous. Tigurne—Length 2
to 4 mm (usually about 2.5 mm) ; longer in center; margin ir-
regularly toothed or lacerate; somewhat pubescent on back.
AvuricLEs—Absent. Brape—Width 1 to 3 mm ; length 5 to 12
cm; margin somewhat barbed; veins raised above; somewhat
scabrous on upper veins; flat in section or somewhat rolled.

Widely distributed, mostly in mountains. Altitude 4,000 to
11,000 feet.

Alopecurus aequalis Sobol. (A. fulvus J. E. Smith, A. aristu-
latus Michx.) SHORTAWN FOXTAIL (Fig. 108)

Perennial grass with culmms becoming erect or spreading,
lacking rhizomes. VErNATION—DRolled (convolute). SEEATH—
Nearly round in seetion, somewhat keeled near collar; split;
glabrous. LicuLE—To 5 mm long; acute and pointed; margin
entire; somewhat pubescent on back. AURICLES—Absent.
BrapE—Width 1 to 4 mm; length 5 to 12 cm; margin weakly
barbed; nerves very raised above, little raised below except
midrib; seabrous, especially above; nearly flat in section.

Found growing in water or very wet places, widely dis-
tributed. Altitude 4,000 to 10,000 feet.
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Andropogon furcatus Muhl. (A. provincialis Lam.) TUR-
KEYFOOT, BIG BLUESTEM (Fig. 76)

Perennial grass, often in large tufts and sometimes with
short, thick rhizomes. VErRNATION—Rolled (convolute). SHEATH
—Somewhat flattened in section; split; glabrous or hairy.
LiguLe—From 1 to 2.5 mm long; collar-shaped ; margin irregu-
larly short-toothed, or somewhat short-ciliate. AUrICLES—ADb-
sent. Brape—Width 5 to 10 mm ; length 12 to 45 em; margin
very weakly scabrous, long-ciliate at base, the hairs papillose;
papillose-hairy on upper surface of blade near base, (and upper
surface of collar), the hairs 3 to 4 mm long; flat to V-shaped
in section.

Plains and foothills of eastern Colorado. Altitude 4,000 to
9,500 feet.

Andropogon hallii Hack,. TURKEYFOOT, SAND BLUE-
STEM (Fig. 77)

Perennial grass, often tufted, but with long creeping rhi-
zomes. VERNATION—Rolled (convolute). SmeaTHE—Round in
section, somewhat keeled near collar ; split, with hyaline margin
that enters ligule at top (see fig. 77) ; glabrous. LicuLE—About
3 to 5 mm long, rounded in center; margin lacerate to short-
toothed. AvuricLEs—Absent. Brape—Width 5 to 10 mm;
length 20 to 30 c¢m; nerves slightly raised above but midnerve
broad and prominent; lower margin of blade and collar long-
hairy ; flat to somewhat U-shaped in section.

Usually growing in sandy soil of eastern plains. Altitude
3,500 to 5,000 feet.

Andropogon saccharoides Swartz (Amphilophis torreyanus
Nash, Amphilophis saccharoides Nash) SILVER BEARD-
GRASS, SILVER BLUESTEM (Fig. 112)

Tufted perennial grass, lacking rhizomes. VERNATION—
Rolled (convolute). SEEATH-—Oval in section, keeled near col-
lar; split; glabrous. CorvLar—DLong hairs on margin. LicuLE
—About 1 to 2.8 mm long; collar-shaped ; margins finely irregu-
lar. AvuricLES—Absent. BrapE—Width 3 to 9 mm; length 8
to 20 e¢m ; margin weakly barbed ; nerves little raised both sides
but midrib broad and conspicuous above and keeled below ; glab-
rous (the pilose hairs all on collar) ; flat to somewhat keeled
in section.

Plains and foothills in southeastern Colorado. Altitude
4,000 to 5,000 feet.
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Andropogon scoparius Michx. (Schizachyrium scoparium Nash)
PRATRIE BEARDGRASS, LITTLE BLUESTEM (Fig. 73)

Tufted perennial (rarely sod-forming), with short rhizomes
sometimes present. VERNATION—Folded. SmEATH—Definitely
flattened in section; split; glabrous or somewhat scabrous to
pubescent. LiguLe—About 1 to 1.5 mm long; somewhat collar-
shaped to rounded in center; margins rather short-ciliate. Awu-
ricLES—None. Brape—Width 3 to 7 mm; length 5 to 25 em;
margin weakly scabrous; nerves not conspicuous but midnerve
impressed above and protruded below ; flat to folded in section.

Plains and mountains. Altitude 3,500 to 8,000 feet.
Aristida longiseta Poir. RED THREEAWN (Fig. 17)

Densely tufted perennial grass, lacking rhizomes. VERNA-
rioN—Clasping. SHEATE—Nearly round in section ; split ; glab-
rous to weakly secabrous. LigurE—To 0.6 mm long; collar-
shaped, mostly all hairs. AvUricLEs —Absent. Brape—Width
to about 1.2 mm when unrolled; length 2 to 12 em; margin
weakly seabrous; nerves raised on upper surface; weakly scab-
rous on back, densely scabrous on veins above; involute in see-
tion.

Another fairly common species of Aristida closely resem-
bles the above. The two may be separated as follows:

a. Blades not recurved, some over 6 cm long—Aristida longi-
seta Poir.

a. Blades curled back, less than 6 e¢m long—Aristida fendler-
iana Steud.

Both species widely distributed. Altitude 4,000 to 8,500
feet.

Arrhenatherum elatius (I..) Mert. and Koeh. TALL OAT-
GRASS (Fig. 63)

Perennial, loosely tufted grass, often with short rhizomes.
Arrhenatherum elatius var. bulbosum (Willd.) Spenner has
the base of the culms enlarged, with internodes shortened and
thickened into short corms. VernATION—Rolled (convolute).
SuraTE—Oval to unearly round in section; split; glabrous.
Licure—From 1 to 2 mm long; collar-shaped margin rather ir-
regular and short-ciliate, often split; somewhat hairy on back.
AvuricLEsS—Absent. Brnape—Width 5 to 8 mm ; length 5 to 25
em ; margin weakly scabrous; nerves inconspicuous exeept mid-
rib below ; glabrous (rarely scabrous or pilose) ; flat in section
or slightly keeled.

A cultivated grass rarely grown in this State.
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Avena fatua L. WILD OAT (Fig. 89)

Tufted annual grass. VErNaTION—Rolled (convolute).
SHEATH—Nearly round in section, usually somewhat keeled;
split, with rather broad thick margins; glabrous or pubescent
on the lower ones. CoLLarR—Pilose on front margin. LicULE—
To 4 mm long; rounded and higher in center; margin irregu-
larly short-toothed, almost short-ciliate; pubescent on back.
AvURIcLES—Absent. Brape—Width 5 to 10 mm; length 10 to
30 e¢m; margin often pilose, especially near base; nerves little
raised except midrib below; scabrous both sides; flat in sec-
tion or somewhat keeled from midrib.

Present as a weed in waste land, especially near cultivated
grain fields.

Avena mortoniana Scribn. ALPINE OAT (Fig. 104)

Tufted perennial grass, lacking rhizomes. VERNATION—
Clasping (not rolled). SuHEATH—Oval in section, keeled near
collar; split; with short-appressed pubescence. LicULE—About
1 mm long; collar-shaped or the sides slightly longer; margins
ciliate and lacerate; pubescent on outside. AURICLEs—Absent.
Brape—Width to 2 mm (opened out) ; length 5 to 12 em ; mar-
gins smooth ; nerves definitely raised on upper surface; pubes-
cent below or sometimes glabrous; rather involute to folded in
section.

Found at high altitudes in Colorado, usually above timber
line.

Avena sativa L. COMMON OAT (Fig. 90)

Annual tufted grass. VerNATION—Rolled (convolute).
Sueara—Round in seetion, somewhat keeled near collar; split;
glabrous to sparsely pubescent. LicuLE—About 3 to 4 mm
long ; rather collar-shaped but longest in center ; margin irregu-
larly and finely toothed, often lacerate. AvURrIcLEs—Absent.
Brape—Width to 20 mm; length to 40 em; margin weakly
barbed ; nerves little raised except midrib below; glabrous to
seabrous; flat in section or somewhat keeled.

Commonly cultivated as a small grain crop, sometimes per-
sistent.

Beckmannia syzigachne (Steud.)Fernald (as B. erucaeformis
[L.] Host.) AMERICAN SLOUGHGRASS (Fig. 91)

Annual grass but often appearing perennial, lacking rhi-
zomes. VERNATION—Rolled (convolute). SmEeat™H — Nearly
round but keeled ; split; somewhat seabrous. Ligure—Usually
over 5 mm long, up to 8 mm ; long-acute to acuminate ; margin
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entire or wavy, somewhat pubescent on back. AURICLES—AD-
sent. Brape—Width 5 to 10 mm; length 8 to 20 cm; margin
rather definitely barbed; nerves inconspicuous below except
midrib, definitely raised above, the midrib wide; scabrous both
sides; nearly flat in section.

Found in wet ground. Altitude 4,000 to 9,000 feet.

Bouteloua curtipendula (Michx.) Torr. (Antheropogon curti-
pendulus Fourn.) SIDEOATS GRAMA (Fig. 10)

Perennial, rather tufted grass with rhizomes. VERNATION
—Rolled (convolute). Smmara—Round to somewhat oval in
section ; split; glabrous to somewhat pilose. CoriArR—Pilose on
margins, the hairs usually papillose. Licure—About 0.5 mm
long ; collar-shaped ; margin ciliate. AURICLES—Absent. BrLaDE
—Width to 4 mm in the middle, tapering both ways; length 5
to 25 em; margin slightly scabrous and papillose-pilose near
base ; nerves inconspicuous on both sides; nearly flat in section.

Widely distributed, especially in the eastern part of Colo-
rado. Altitude 3,500 to 7,000 feet.

Bouteloua gracilis (H.B.K.) Lag. (B. oligostachya Torr.)
BLUE GRAMA (Fig. 7)

Perennial grass, densely tufted but often sod-forming, rhi-
zomes absent or sometimes present. VErNATION — Clasping.
SeEATE—Oval to nearly round; split; glabrous. CoLLAR—
Pilose inside near margin. LiguLE—About 0.3 to 0.7 mm long;
collar-shaped, mostly of hairs. AvuricLEs—Absent. BLADE—
Width 1 to 2 mm; length 5 to 15 cm (rarely longer) ; margin
smooth; nerves not especially conspicuous; rather scabrous
above, often somewhat pilose below, the hairs sometimes some-
what papillose; flat to U-shaped in section.

A widely distributed and valuable grass. Altitude 3,500
to 10,500 feet.

Bouteloua hirsuta Lag. HAIRY GRAMA (Fig. 6)

Perennial grass, tufted but often sod-forming, rhizomes
absent or rarely present. VErNaTION—Clasping., SHEATH—
Oval to nearly round in section; split; usually glabrous. Cot-
LaR—Papillose-hairy on or near margin. Ligure—Up to 0.4
mm long; collar-shaped, almost all hairs. AvuricLES—Absent.
Brape—Width 1 to 2 mm; length 3 to 12 em; margin smooth
but papillose-hairy near base; flat in section, ineclined to twist
and curl somewhat.

Scattered, mainly in the eastern half of State. Altitude
3,500 to 7,000 feet.
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Bromus brizaeformis Fisch. and Mey. RATTLESNAKE
CHESS, RATTLE BROME (Fig. 58)

Tufted annual grass without rhizomes. VERNATION—
Rolled (convolute). SmearE—Nearly round in section; closed
for most of its length; pilose-pubescent. LicuLe—About 1 to
2 mm long; collar-shaped; margin irregularly fine toothed to
somewhat short-ciliate; pubescent on back. AuUricLEs—Absent.
BrapE—Width 2 to 7 mm; length 5 to 15 ¢m; margin weakly
barbed ; pilose-pubescent but usually less dense above; flat or
somewhat keeled in section.

Weedy grass apparently rare in Colorado. Altitude 5,000
to 6,000 feet.

Bromus ciliatus L. FRINGED BROME (Fig. 60)

Perennial, loosely tufted grass without rhizomes. VERNA-
TI0N—Rolled (convolute). SmrEaTH—Nearly round in section;
closed for most of its length; long-pilose or rarely glabrous.
LicuLe—From 0.5 to 1.0 mm long; collar-shaped; margins
slightly toothed, very short-ciliate. AuriCLES—Absent or some-
times rudimentary. Brape—Width 5 to 10 mm; length 10 to
25 em; margin weakly scabrous; nerves not conspicuous ex-
cept midrib below ; often scattered pilose, especially near base;
flat in section.

Widely distributed in all but eastern part of State. Alti-
tude 5,000 to 11,500 feet.

Bromus inermis Leyss. SMOOTH BROME (Fig. 54)

Sod-forming grass or culms, sometimes tufted, but with
creeping rhizomes. VErRNATION—Rolled (convolute). SHEATH
—Round to oval; closed for most of its length; glabrous or
sometimes scabrous. LigULE—From 1.5 to 2 mm ; rather collar-
shaped ; margin entire or slightly lacerate. AUrICLEs—Absent
or rudimentary. Brape—Width 5 to 14 mm; length 15 to 40
cm; margin seabrous; veins not conspicuous but midnerve
keeled below ; surface scabrous to glabrous; flat in section.

Found along ditches and waste land, especially near culti-
vated fields. Bromus pumpellianus Seribn. is very similar and
is native in the mountains of the State.

Bromus japonicus Thunb. JAPANESE CHESS, JAPANESE
BROME (Fig. 59)

Annual, tufted grass, lacking rhizomes. VERNATION—ROolled
(convolute). SmeaTH—Round or nearly so in section; closed
for most of its length; rather densely short-pilose. LicuLE—
About 1 mm long, occasionally to 2 mm ; collar-shaped to acute
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in center; margin shallowly to moderately toothed; pubescent
on back. AuricLEs—Absent. BrLADE—Width 3 to 7 mm;
length 5 to 15 e¢m; margin weakly barbed, pilose hairs as on
surface ; nerves somewhat raised above and midnerve prominent
below ; short-pilose on both sides; flat or slightly keeled in
section.

A weedy grass usually found in waste ground. Altitude
4,000 to 7,000 feet.

Bromus tectorum L. DOWNY CHESS, DOWNY BROME
GRASS, CHEATGRASS BROME (Rig. 57)

Annual, tufted grass, lacking rhizomes. VErNaTION—Rolled
(convolute). SmEATH—Round in section, rather keeled toward
collar; closed for most of its length; rather densely pubescent
to pilose. LicunLE-—About 2 to 3 mm long; rounded to collar-
shaped; margin with long pointed teeth. AuUricLES—Absent.
BrLapE—Width 3 to 7 mm; length 5 to 12 em; nerves not con-
spieuous, pubescent on both surfaces and margins; flat in see-
tion.

Mostly as a weed in waste areas but also invading pastures
and ranges. Altitude 4,000 to 10,000 feet.

Buchloe dactyloides (Nutt.) Engelm. (Bulbilis dactyloides
Raf.) BUFFALOGRASS (Fig. 15)

Sod-forming perennial spreading by stolons. VErRNATION—
Clasping, edges not overlapping. SHEATHE—Round in section;
split; glabrous. CorLrar—DLong-pilose on lower outside edge.
Licure—About 0.5 mm, sometinies to 1.0 mm; collar-shaped,
composed of hairs. AURICLES—Absent. BrLape—Width 1 to 3
mm ; length 4 to 10 em; marging somewhat scabrous and with
pilose hairs, these usually papillose; nerves rather inconspicu-
ous; rather sparingly pilose both sides; flat in section.

A valuable grass found mainly in the eastern part of Colo-
rado. Altitude 3,500 to 6,500 feet.

Calamagrostis canadensis (Michx.) Beauv. BLUEJOINT
REEDGRASS (Fig. 81)

Perennial grass with creeping rhizomes. VERNATION—
Rolled (convolute). SmEaTH—Nearly round in section, slightly
keeled ; split; glabrous to slightly scabrous. LicuLe—About 3
mm long, occasionally to 5 mm ; rounded in center; margin ir-
regularly toothed to lacerate; rather short-puberulent on back.
AUriCLES—Absent. BLADE—Width 4 to 8 mm; length 15 to 40
cm ; margin weakly barbed; nerves not very conspicuous, more
raised above ; antrorsely scabrous both sides; flat in section.

Usually in low moist soil. Altitude 4,000 to 11,000 feet.
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Calamagrostis purpurascens R.Br. PURPLE REEDGRASS,
PURPLE PINEGRASS (Fig. 80)

Tufted perennial grass, sometimes with short rhizomes.
VErRNATION—Rolled (convolute) but edges not strongly over-
lapping. SmEATH—Nearly round in section, with cavities;
split; finely puberulent. LigurE—From 3 to 5 mm long;
rounded; margin irregularly shallowly toothed to lacerate;
pubescent on back. AURICLEs—ADbsent. Brape—Width 2 to
4 mm ; length 4 to 10 em on culm leaves; margin with definite
whitish band ; nerves prominent above ; midrib rather conspicu-
ous below; somewhat involute in section.

Mountains of the State. Altitude 6,000 to 13,000 feet.

Calamovilfa longifolia (Hook.) Seribn. PRAIRIE SAND-
REED, SANDGRASS (Fig. 12)

Perennial grass with long, sealy, sharp-pointed rhizomes.
VErRNATION—Rolled (convolute). SHEATH—Round in seetion;
split, margins ciliate on some of lower. CorLar—Long-pilose
on inside near margin, the hairs to 3 mm long. LicuLe—From
0.5 to 2 mm long; collar-shaped, made up of hairs. AURICLES—
Absent. Brape—Width 4 to 10 mm ; length 15 to 30 ¢m ; mar-
gin weakly seabrous; nerves moderately conspicuous; glabrous

to scabrous; flat or U-shaped in section, but rolled near end.

Growing in sand dunes or on sandy prairies, mostly in the
eastern half of the State. Altitude 3,500 to 6,500 feet.

Catabrosa aquatica (L.) Beauv. BROOKGRASS (Fig. 55)

Perennial grass with creeping culm bases and rooting at
nodes. VERNATION—Folded. SueEATHE-—Oval to elliptical in
section ; closed for most of its length; glabrous. LicuLe—To
5 or 6 mm long; rounded to acute; margin irregularly toothed;
sometimes slightly pubescent on back. AuricLEs — Absent.
Brape—Width 2 to 8§ mm; length 3 to 12 em; margin minutely
barbed ; nerves not conspicuous except midrib; glabrous; flat or
nearly so; leaves short and abruptly acute.

Agquatic grass apparently not common in Colorado. Alti-
tude 5,000 to 10,000 feet.

Cenchrus pauciflorus Benth. FIELD SANDBUR, MAT
SANDBUR (Fig. 16)

Annual grass with spreading culms, lacking rhizomes.
VerNaTION—Folded or clasping (edges may overlap slightly on
drying). SuearH—Flattened and keeled in section ; split; glab-
rous or some sparingly ciliate on margin near collar. LicULE—
From 0.6 to 0.8 mm long; collar-shaped, made up entirely of
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hairs. AvuricLEs—Absent. Brape—Width 2 to 7 mm; length
6 to 15 em; margin somewhat antrorsely scabrous; nerves in-
conspicuous below except for keeled midrib, slightly raised
above with conspicuous midrib; flat or V-shaped in section.

Found in waste land or disturbed areas, especially on sandy
soil of northern and eastern parts of State. Altitude 4,000 to
6,500 feet.

Dactylis glomerata I. ORCHARDGRASS (Fig. 56)

Tufted perennial grass, rarely if ever with rhizomes. VEr-
nATION—Folded. SmEATE—Flattened and keeled in section;
closed for most of its length, but open for a greater length than
in Bromus and Glyceria; somewhat scabrous to glabrous. LiguLE
—From 3 to 6 mm long; margin somewhat lacerate. AURICLES
—None. Brape—Width 2 to 10 mm (sometimes to 12 mm) ;
length 10 to 40 em; margin somewhat scabrous; nerves incon-
spicuous exeept for midrib; usually secabrous both sides; folded
at first, later flat in section.

In fields, meadows, and waste land. Altitude 4,000 to
10,000 feet.

Danthonia intermedia Vasey TIMBER OATGRASS, TIM-
BER DANTHONIA (Fig. 20)

Tufted peremnial grass, lacking rhizomes. VERNATION—
Folded to clasping (edges may overlap slightly on drying).
SEEATE—Oval in section, slightly keeled, cavities present in
back ; split; glabrous or rarely pilose. Corrar—Long-pilose at
margin and at lower edge on outside. LicurLE—From 0.5 to 1
mm long; collar-shaped, almost all hairs. AuricLES—Absent.
Brapr—Width 2 to 3.5 mm ; length 10 to 25 c¢cm ; margin finely
barbed, with rather conspicuous whitish band; nerves raised
above, little below; glabrous or rarely sparsely pilose; flat in
section or folded when young.

Mountains of State. Altitude 7,500 to 12,000 feet.

Danthonia parryi Seribn. PARRY OATGRASS, PARRY
DANTHONIA (Fig. 19)

Tufted perennial grass, lacking rhizomes. VERNATION—
Folded to clasping. SHEATE—Oval in section, somewhat keeled,
cavities present in back; split, the upper margin often ciliate;
glabrous. CoLLar—Pilose on lower edge of sides and usually
of back and margins. LicuLE—From 0.5 to 1 mm long; collar-
shaped, mostly of hairs. AvricLEs—Absent. Brape—Width 2
to 4.5 mm; length 10 to 25 em ; margin with rather conspicuous
white band, weakly barbed; nerves raised above; glabrous or
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seaberulous above; flat in seetion or folded when young.
Mountains of State. Altitude 6,000 to 10,000 feet.

Too similar to the preceding species in vegetative charac-
ters to allow for separating with safety.

Deschampsia caespitosa (I..) Beauv. TUFTED HATRGRASS
(Fig. 94)

Tufted perennial grass, lacking rhizomes. VERNATION—
Folded or clasping. SmeaTE—Oval in section, somewhat keeled,
with rather large cavities in back; split, with a very broad hya-
line margin ; glabrous. LicuLE—From 5 to 11 mm ; long-acute
to acuminate, with three fine lines (almost keels) on back ; mar-
gin entire or nearly so; a few hairs often present on back along
the lines. AURICLES—Absent. Brape—Width 1.5 to 4 mm;
length 5 to 20 em (of upper ones) ; margin seabrous, thick from
a nerve; nerves definitely raised above and seabrous; flat or
folded in section.

Widely distributed in mountains of State. Altitude 6,500
to 13,000 feet.

Digitaria ischaemum (Schreb.) Muhl. SMOOTH CRAB-
GRASS (Fig. 85)

Culms becoming prostrate or decumbent, rooting at the
node; annual grass without rhizomes. VErnaTION—Rolled (con-
volute). Smearm—Oval in section, often keeled near collar;
split; glabrous or the basal ones with scattered hairs. CoLrARr
—Pilose on margin. Licure—From 1 to 2.5 mm long; collar-
shaped or rounded in center; margin irregularly toothed or
undulate. AvrICLES—Absent. Brapg—Width 2 to 6 mm;
length 5 to 10 em ; margins little scabrous; nerves not especially
conspicuous except midrib ; glabrous below, often with scattered
hairs near base on upper surface.

Weedy annual grass, often in lawns. It resembles the fol-
lowing species but is generally smaller throughout.

Digitaria sanguinalis (I.) Scop. HAIRY CRABGRASS (Fig.
84)

Culms becoming prostrate or decumbent, rooting at the
nodes; annual grass without rhizomes. VErNATION — Rolled
(convolute). SmeaTE—Oval in section, somewhat keeled near
collar; split; pilose. CorLar—Long-pilose on upper surface.
LicuLe—From 1.2 mm long; collar-shaped or rounded in cen-
ter; margin irregularly toothed. AurIcLES—Absent. BrapE—
Width 4 to 10 mm; length 5 to 10 e¢m; margin little seabrous
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often crisped; nerves not especially conspicuous except mid-
rib; pilose both sides, especially near base; flat in section.

Weedy annual grass, often in lawns.

Distichlis stricta (Torr.) Rydb. (has often been erroneously
called D. spicata (L.) Greene, a species not present in Colorado)
DESERT SALTGRASS, INLAND SALTGRASS (Fig. 4)

Perennial grass with creeping, scaly rhizomes. Culm bases
with short, sharp basal leaves arranged in two ranks. VERNA-
TioN—Clasping (edges mnot overlapping). SuEATH—Nearly
round in section ; split; usually with seattered long hairs. CoL-
Lar—Long-pilose on margin and sides. Lacure—About 0.5
mm long; collar-shaped, mostly of hairs. AuricLEs—Absent.
Brape—Width 2 to 4 mm; length 5 to 15 em; margin slightly
scabrous; nerves moderately couspicuous; scattered pilose-pub-
escent on both surfaces or rarely glabrous; flat in section or
U-shaped at the long tip.

Grass usually found in alkaline soil. Altitude 4,000 to 8,500
feet.

Echinochloa crusgalli (I..) Beauv. BARNYARDGRASS (Fig.
48)

Annual bunchgrass, lacking rhizomes, the culms ereet or
somewhat decumbent. VErnaTiION—Rolled (convolute). SHEATH
—Oval in section with a keel; split; glabrous to sparingly
pubescent. Cornar—Glabrous or sometimes a few long hairs
on the margin. LiguLe—Absent. AvUricLES—Absent. Brape
—Width 6 to 15 mm; length 10 to 50 c¢m; margin weakly
barbed; nerves inconspicuous below except keel of midrib,
nerves rather wide above, especially the midrib; glabrous or
sparingly pubescent near base; flat but somewhat keeled.

A common weed, rather variable. Our specimens often
trace down to one of the varieties of the species.

Eleusine indica (I.) Gaertn. GOOSEGRASS, YARDGRASS
(Fig. 83)

Annual grass, lacking rhizomes, with tufted, erect, or de-
cumbent culms. VERNATION—F'olded. SHEATH—Definitely flat-
tened in section, the outer not surrounding the inner ones com-
pletely ; split; glabrous or midrib antrorsely scabrous, the mar-
gin near collar somewhat pilose. CoLLaAR—Pilose on margins, in
front and on the sides near the margin. InguLE—From 0.8 to 1.0
mm long ; eollar-shaped ; margin very short-ciliate. AURICLES—
Absent. BrapE—Width 3 to 8 mm ; length 5 to 25 em ; margin
antrorsely barbed ; nerves little to moderately conspicuous below
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but midrib keeled, nerves rather inconspicuous above; antrorse-
ly scabrous on rib below and on whole surface above, or some-
times glabrous, folded or V-shaped in section, at least at first.

Rather rare in Colorado, mostly in the southern part.

Elymus ambiguus Vasey and Seribn. WILDRYE, COLO-
RADO WILDRYE (Fig. 42)

Loosely tufted perennial grass, with rhizomes lacking. VERr-
naTioN—DRolled (convolute). SuEaTHE — Round in section;
split; glabrous. Ligure—About 1 mm long; collar-shaped mar-
gins very finely toothed. AUrICLEs—Moderate in size. BLADE
—Width 2 to 6 mm ; length 20 to 40 ¢m; margin slightly scab-
rous; midnerve rather prominent especially on back; rather

" seabrous above; flat in section, slightly keeled below.

Foothills and lower elevations east of the Divide. Alti-
tude 6,000 to 8,500 feet.

Elmyus canadensis L. CANADA WILDRYE, NODDING
WILDRYE (Fig. 39)

Tufted perennial grass, lacking rhizomes or with very short
ones. VERNaTION—Rolled (convolute). SmEeaTE—Round in
section ; margins split, the outer overlapping edge usually eili-
ate, otherwise glabrous. LicurLE—From 0.5 to 1.0 mm long,
collar-shaped, margin short-ciliate or short-toothed. AURICLES
—Moderately large, especially on upper ones. Brape—Width
8 to 20 mm ; length 10 to 30 cm; margin finely toothed ; nerves
moderately conspicuous except midnerve, which is prominent,
especially on lower surface; somewhat scabrous above; flat or
somewhat V-shaped at base.

Common and widely distributed, often in ditches along the
road. Altitude 4,000 to 9,000 feet.

Elymus condensatus Presl. GIANT WILDRYE (Fig. 34)

Tufted perennial grass, the rhizomes, if present at all, short
and thick. VernaATioN—Rolled (convolute). SmEraTE—Round
in section; split; glabrous or scabrous. LicuLE—From 2 to 5
mm long; round or acute in eenter, margin irregularly toothed
or split. AvuricuEs—Moderately large. Brapz—Width 8 to
20 mm ; length 20 to 40 cm; nerves little raised but midrib
prominent on back; glabrous to secabrous; flat or nearly so in
section.

A grass with stout, tall culms and rather broad leaves,
found in the foothills and mountains. Altitude 5,000 to 10,000
feet.
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Eragrostis cilianensis (All.) Link (E. major Host, E. megas-
stachya Link) STINKGRASS, LOVEGRASS (Fig. 23)

Tufted annual grass with spreading culms, lacking rhi-
zomes. VERNATION—Rolled (convolute). SuEaTH—Round in
section, somewhat keeled; split; glabrous. CorLar—Liong-pilose
at front and sides near margin. Licune—About 0.5 mm long;
collar-shaped and made up entirely of hairs. AuricLES—AD-
sent. Brape—Width 2 to 7 mm; length 6 to 25 e¢m; margin
papillose, especially near collar; nerves not comspicuous either
side except midrib; glabrous but midrib papillose below; flat
or slightly keeled in section.

This grass is a common weed. Altitude 4,000 to 9,500 feet.

Eragrostis pilosa (L.) Beauv. INDIA LOVEGRARSS, SMALL
TUFTED LOVEGRASS (Fig. 24)

Tufted annual grass with erect to spreading culms, lacking
rhizomes. VErNATION—Rolled (convolute). SEEATE — Oval
and somewhat keeled in section; split; glabrous. CoLLaR—
Long-pilose on lower edge near margin. Licune—About 0.5
mm long; collar-shaped and made up entirely of hairs. Auri-
cLES—Absent. Brape—Width 1 to 3 mm; length 3 to 10 em;
margin little if at all barbed; nerves not prominent but more
raised above, midrib prominent above and keeled below; glab-
rous or seabrous above; flat or somewhat couvolute in section.

A weed in this State. A more robust species, E. diffusa
Buekl,, is more often found in similar situations but cannot be
satisfactorily separated from E. pilosa in vegetative condition.

Festuca elatior . MEADOW FESCUE (Fig. 46)

A loosely tufted perennial, lacking rhizomes or rarely with
short ones. VErnaTION—Rolled (convolute). SHEATH—Near-
ly round in section but somewhat keeled near top; split; glab-
rous. LicuLE—From 0.4 to 0.7 mm long ; collar-shaped ; margin
irregular, with very short teeth. AuricLEs—Present on most
of the leaves, at least on one side, but rather small. BrLapE—
Width 4 to 8 mm ; length 10 to 50 em; margin somewhat seab-
rous; nerves not conspicuous below except keeled midrib, but
raised above; glabrous or somewhat scabrous above; flat or
keeled in section, or sometimes rather convolute.

TFound only rarely in cultivation in this State and occasion-
ally escaping in moist ditches. Altitude 4,000 to 8,000 feet.

Festuca kingii (S. Watson) Cassidy (F. confinis Vasey, Hes-
perochloa kingii Rydb.) SPIKE FESCUE (Fig. 74)

A tufted perennial grass with rhizomes usually absent, but
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if present rather short. VernaTioN—Rolled (convolute), but
edges often just overlapping and appearing clasping. SHEATH
-—Round in section ; split; usually somewhat scabrous. LicuLe—
From 1.0 to 1.5 mm, occasionally longer; collar-shaped ; margin
irregularly toothed or ciliate, usually split. AURICLES—Absent.
BrApE—Width 3 to 6 mm; length 10 to 35 em; margin finely
barbed ; nerves moderately conspicuous above, rather raised be-
low especially the midrib; somewhat scabrous both sides; blue-
green in color; flat in section.

Mountains and foothills, mostly in northern Colorado. Al-
titude 6,000 to 10,000 feet.

Festuca octoflora Walt. SIXWEEKS FESCUE (Fig. 88)

Tufted annual grass, lacking rhizomes. VernaTioN—Rath-
er hard to make out because of the very small size. The edges
overlap somewhat so it appears rolled (convolute) or clasping.
SmEEaTH—Oval in section, widening downward ; sparingly pub-
escent. LicuLe—About 0.4 to 0.6 mm long; collar-shaped ; mar-
gin very finely toothed. AURICLES—Absent. Brape—Width 1
to 2 mm; length 2 to 7 cm; margin usually slightly eciliate;
nerves only moderately conspicuous; sparingly pubescent; be-
coming rather rolled.

A grass that completes its annual cycle in the spring and
early summer. Widely distributed in Colorado. Altitude 3,500
to 8,500 feet.

Festuca ovina L. (F. saximontana Rydb., F. calligera Rydb.,
F. minutiflora Rydb.) SHEEP FESCUE (Fig. 101)

Densely tufted perennial grass, lacking rhizomes. VERNA-
TiIoN—Folded or clasping. SEEATH—Nearly round in section;
margin split, rather broad, light marginal band present; glab-
rous to puberulent on lower ones. LicUuLE-—About 0.5 mm long,
sometimes shorter ; collar-shaped but longer near the sides; rath-
er thick; margin entire and short-ciliate. AURICLES—Absent,
but rounded thickenings at sides of ligule simulate aurieles.
Brapg—Width 1 to 1.5 mm; length 5 to 12 em; margin rather
thick, slightly if at all barbed ; nerves not conspicuous; secabrous
above and varies from glabrous to puberulent-scabrous below ;
folded or eonvolute in section.

A common mountain grass. In the very high altitudes the
species merges into its variety F. ovima var. brachyphylla
(Schult.) Piper.

Festuca rubra L. RED FESCUE (Fig. 71)

Loosely to closely tufted perennial grass, rhizomes absent
or, if present, short. VErnaTION—Folded to clasping. SHEATH
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—Oval to round in section ; split; usually short-puberulent. Li-
guLE—About 0.5 mm long; collar-shaped but longer at the
sides; margins entire or very short-ciliate; very short-puberu-
lent on outside. AuricLEs—Absent. BrLaps—Width 1.5 to 2.5
mm ; length 5 to 15 cm; margin weakly barbed; nerves incon-
spicuous on back, somewhat raised on upper; short-pubescent
on upper side or glabrous; V-shaped or somewhat convolute in
section.

Only locally common in Colorado. Altitude 7,000 to 10,000
feet.

Festuca thurberi Vasey THURBER FESCUE (Fig. 100)

Densely tufted perennial grass, lacking rhizomes. VERNA-
TIoN—Clasping to slightly rolled. Smearm—Round to some-
what oval in section ; split, with broad whitish band on margins;
glabrous. Licunr—From 3 to 6 mm long; acute; margin some-
what toothed or lacerate; pubescent on back. AURICLES—
Absent. Brape—Width about 2 mm when unfolded ; length 6
to 20 ecm; margin somewhat barbed; nerves inconspicuous be-
low, raised above; sparingly puberulent below, more densely
so above ; folded or convolute in section.

Mountains of the State. Altitude 7,000 to 12,000 feet.

Glyceria grandis S. Wats. (Panicularia grandis Nash) AMER-
ICAN MANNAGRASS, REED MANNAGRASS (Fig. 52)

A perennial grass in loose tufts, but with thick rhizomes.
VerNaTION—Folded. SmEaTH—Definitely flattened and keeled
in section with cavities present; closed for most of the length
(may tear down on some) ; glabrous; ecross veins present. LIGULE
—About 3 mm long or sometimes longer; rather collar-shaped
but usually acute in center; margin entire or slightly irregu-
larly toothed. AURICLES—Absent. BLADE—Width 6 to 12 mm;
length 15 to 40 em ; margin weakly seabrous; nerves inconspicu-
ous exeept midrib, with ecross veins showing in transmitted
light ; glabrous; flat or V-shaped at first in section.

Robust grass growing in wet places, widely distributed in
the State. Altitude 4,000 to 9,000 feet.

Glyceria pauciflora Presl. (Panicularia pauciflora Kuntze)
WEAK MANNAGRASS (Fig. 53)

Sod-forming perennial grass with ereeping rhizomes. VER-
naTioN—Rolled (convolute). SHEATH—RouUnd in section, with
small cavities in back of sheath; split for most of the length;
smooth to scaberulous. IacurE—About 5 to 6 mm long; longest
in center, bluntly acute; margin entire but inclined to shred;
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somewhat pubescent on back. AvUricLES—Absent. Brape—
Width 6 to 15 mm ; length 10 to 20 cm ; margin scabrous; nerves
inconspicuous below except midrib but raised above; scabrous
especially on upper surface; flat in section or somewhat keeled.

Found in wet meadows and along streams in this State, in
mountainous areas. Altitude 7,500 to 10,500 feet.

Glyceria striata (Lam.) Hitche. (G. nervata Trin., Panicu-
laria nervata Kuntze, Panicularia rigida Rydb.) FOWL MAN-
NAGRASS (Fig. 50)

A perennial grass growing in small or large clumps with
short rhizomes usually present. VERNATION-—Folded or clasp-
ing. SmEEaTE—Oval or elliptical in section; closed for most of
its length (unless split by pressure inside) ; glabrous or some-
what seabrous on lower ones. Licure—From 2 to 3 mm long;
rounded in center; margin entire but inclined to split. AuURri-
cLES—ADbsent. Brape—Width 2 to 6 mm; length 5 to 25 em;
margin rather seabrous; nerves little raised, midrib rather con-
spicuous above and below ; glabrous or sometimes slightly scab-
rous; U or V-shaped in section at first, becoming flat in section.

Growing in moist meadows and wet places. Altitude 3,500
to 10,500 feet.

Hierochloe odorata (1.) Beauv. (Torresia odorata Hitche.)
SWEETGRASS, HOLYGRASS, VANILLAGRASS (Fig. 78)

Perennial grass with ereeping rhizomes present. “VERNA-
TioN—Rolled (convolute). SEEATE—Nearly round in section,
very thick with definite cavities (see fig. 78); split; nerves
rather prominent; glabrous. CorLnar—Puberulent on outside.
LreunE—About 2 mm long; round in center ; margin finely and
irregularly toothed. AvuricLES—Absent, but small rudiments
present at base of collar. Brape—Width 2 to 5 mm ; length 10
to 20 em on basal shoots, 1 to 3 em on culm leaves; margin rath-
er definitely scabrous; nerves little raised either side but mid-
rib rather prominent above; glabrous; at first rolled in section,
becoming flat.

Usually growing in moist meadows and usually possessing
a sweet or fragrant odor. Altitude 7,500 to 11,000 feet.

Hilaria jamesii (Torr.) Benth. (Pleuraphis jamesii Torr.)
GALLETA (Fig. 75)

Perennial grass, the base often decumbent and rhizomatous,
but scaly, creeping rhizomes also present. VErRNATION—ROolled
(convolute). SHEATH—Nearly round in seetion; split, with
rather thick margins; veins blue-green on a whitish background ;
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retrorsely scabrous but barbs pointed sidewise between raised
veins. CoLrar—Pilose or papillose-pilose on margins of most
leaves, especially the upper ones. LieuLeE—About 2.5 to 3.5 mm
long ; truncate at tip with upper part bearing large, long, point-
ed teeth; two lines or ridges running up ligule back from top
of sheath. AvuricLEs—Absent. Brape—Width 2 to 4 mm;
length to 8 em but mostly less; margin antrorsely scabrous;
nerves eonspicuous and raised especially above, midrib wide
above near base of blade; veins retrorsely seabrous below, an-
trorsely scabrous above but not to direet touch since barbs are
on sides of raised veins; rolled to U-shaped in section.

Mostly in the southern half of State. Altitude 3,500 to
7,500 feet.

Hordeum jubatum L. FOXTAIL BARLEY, SQUIRREL-
TAIL (Fig. 118)

Tufted perennial grass with rhizomes absent, or, if present,
short and inconspicuous. VErRNATION—Rolled (convolute).
SEEATHE—Round in section; split; glabrous or the lower ones
puberulent. Licuvre—About 0.5 mm long (0.3 to 1.0 mm);
collar-shaped ; margin somewhat short-ciliate. AwuricLEs—Ab-
sent. Brabpe—Width 2 to 4 mm (rarely wider) ; length 5 to 12
em ; margin slightly scabrous; nerves raised above; somewhat
scabrous above or sparingly pubescent on lower leaves; flat in
section.

Becoming a weed in waste land and pastures and a menace
to livestock because of the long awns present on the spike at
maturity. Altitude 3,500 to 10,000 feet.

Hordeum pusillum Nutt. LITTLE BARLEY (Fig. 87)

Annual grass, lacking rhizomes. VErnaTION—Rolled (con-
volute). SareaTE—Round in section ; split; varying from short-
pubescent, especially on lower sheaths, to glabrous, especially
on upper. Licure—From 0.4 to 0.7 mm long; collar-shaped;
margin irregularly toothed, somewhat short-ciliate; somewhat
pubescent on outside. AURICLES—Absent. Brape—Width 2
to 5 mm; length 1 to 7 em; margin weakly barbed ; nerves not
conspicuous but midnerve somewhat raised above; pubescent
on lower leaves; flat to somewhat U-shaped in section; blade
inclined to twist.

Widely distributed at lower elevations. Altitude 4,000 to
6,500 feet.

Hordeum vulgare L. (H. sativum Pers.) BARLEY (Fig. 32)
Tufted annual grass, lacking rhizomes. VErRNATION—Rolled
(convolute). SmEaTE—Round in section, often slightly keeled;
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split; glabrous. LicurLe—About 2 to 3 mm long; collar-shaped;
margin entire or slightly lacerate. AuricLES—Very large, claw-
like ; whitish in color. Brapz—Width 5 to 18 mm; length 10
to 30 em; nerves not conspicuous but midnerve prominent and
raised below; somewhat scabrous above; flat or slightly keeled
in section.

A cultivated small grain crop, commonly sown on a new
grade along highways and often persisting.

Koeleria cristata (L.) Pers. (K. gracilis Pers.) JUNEGRASS,
PRAIRIE JUNEGRASS (Fig. 105)

Perennial bunchgrass, with rhizomes absent (has been re-
ported as sometimes having short, inconspicuous ones). VERNA-
tioN—Folded. SuEarm—Nearly round in section ; split; usual-
ly somewhat retrorsely pubescent or scabrous, especially on
lower leaves. ConLaAR—Sometimes pilose on the margins. Li-
GULE—From 0.5 to 1.0 mm long; collar-shaped ; margin irregu-
larly and finely toothed. AvuricLEsS—Absent. BrLape—Width
1 to 3 mm; length 5 to 25 ¢m; margin weakly scabrous; nerves
raised above; puberulent on upper surface, often with long
hairs above near collar ; flat or slightly keeled in section.

Very widely distributed. Altitude 4,000 to 12,000 feet.
Lolium perenne . PERENNIAL RYEGRASS (Fig. 47)

Perennial bunchgrass, lacking rhizomes. VERNATION—
Rolled (but has been reported as folded). SaEEATE—Round in
seetion ; split (partly closed on some of lower leaves) ; glabrous.
LiguLE—About 1 to 2 mm; eollar-shaped to rounded; margin
very finely toothed. AvuricLEs—Present on most of the leaves
(sometimes absent on one side or, rarely, altogether) ; moderate
in size. Brape—Width 2 to 6 mm ; length 5 to 20 em; margin
little if any scabrous; merves inconspicuous below except for
midrib and raised above; flat in section but somewhat keeled
from midnerve.

Found mostly in lawns or persisting in or around culti-
vated fields. This species seems o intergrade with Lolium mul-
tiflorum Lam. in Colorado. In Canada Lolium multiflorum has
been reported to have rolled vernation and Lolium perenne fold-
ed vernation. Most of our material, however, checks to the
latter species and has rolled leaves in the shoot.

Lycurus phleoides HB.K. WOLFTAIL (Fig. 95)

A tufted perennial grass, lacking rhizomes. VErRNATION—
Folded. SmEeaTE—Definitely flattened and keeled ; blue-green
in color with whitish keel; split, with broad hyaline margins;
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keel puberulent or secabrous. LicuLE—From 3 to 5 mm long;
acuminate ; margin almost entire; short-puberulent on a ver-
tical line on each side. AuricLES—Absent. Brape—Width 2
to 4 mm; length 4 to 10 em; margin barbed on a rather con-
spicuous whitish band; nerves little raised except midnerve
below ; minutely and weakly scabrous above, not below, except
scabrous midnerve ; rather V-shaped in section.

Found occasionally in eastern foothills. Altitude 5,500 to
7,700 feet.

Muhlenbergia asperifolia (Nees and Mey.) Parodi (Sporobolus
asperifolius Nees and Mey.) SCRATCHGRASS, ALKALI
MUHLY (Fig. 69)

Perennial, sometimes tufted grass, but with slender rhi-
zomes. VERNATION—Folded or clasping. SaeaTH—Round to

-oval in section, often slightly keeled ; split; glabrous. ILicuLE—

About 0.5 to 1.0 mm long; eollar-shaped ; margin finely, irregu-
larly toothed and somewhat ciliate. AUrIcLES—Absent. BLADE—
Width 1.5 to 3 mm; length 2 to 5 ¢m; margin scabrous; nerves
not conspicuous; folded near tip, becoming flat in section.

Often growing in moist, alkaline soil. Altitude 3,500 to
8,500 feet.

Muhlenbergia montana (Nutt.) Hitche. MOUNTAIN MUHLY
(Fig. 93) '

Tufted perennial grass, rhizomes absent. VERNATION-—
Clasping (in cutting, one edge may push past). SHEEATH—
Nearly round ; split; glabrous. Ligure—To 10 mm long, rarely
less than 6 mm ; long-acute or acuminate ; margin entire; pubes-
cent in two vertical narrow lines from sheath. AvuricLeEs—Ab-
sent. BrapE—Width 1 to 2.5 mm; length 5 to 15 cm; margin
rather thick, seabrous; nerves rather definite, raised above;
scabrous above on veins, little if any below; flat to U-shaped in
section.

‘Widely distributed in Colorado. Altitude 5,500 to 10,000
feet.

Muhlenbergia pungens Thurb. SANDHILL MUHLY (Fig. 3)

Perennial grass with eulms somewhat tufted, but having
strong, creeping rhizomes. VErnaATION—Clasping. SHEATH—
Round to oval in section; split with hyaline margins very wide
and extending upward into triangular flaps (see fig. 3) ; glab-
rous or puberulent between nerves. Licurg—From 0.5 to 1.0
mm long ; collar-shaped ; nearly or quite made up of hairs. Auv-
RICLES—Absent, but sheath margins extend upward above li-
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gule. Brape—Width 1 to 8 mm; length 3 to 5 em; margins
weakly scabrous ; nerves not conspicuous, somewhat raised above
but very densely short-puberulent; U-shaped to flat in section;
leaves very stiff and pungent.

Growing on dry hills and sandy soil, mostly in the eastern
half of State. Altitude 4,000 to 8,000 feet.

Muhlenbergia racemosa (Michx.) B.S.P. MARSH MUHLY,
GREEN MUHLY (Fig. 79)

Perennial grass with stout, ereeping rhizomes. VERNATION
—Rolled (convolute). Sumara—Oval, definitely keeled in sec-
tion; split; glabrous (scabrous on the culm below the nodes).
LicuvLe—From 1 to 1.5 mm ; coilar-shaped and rather rounded
in center; margin finely and irregularly toothed. AURICLES—
Absent. Brape—Width 2 to 8 mm; length 5 to 15 e¢m; margin
weakly scabrous; nerves inconspicuous except midrib; scabrous
both sides especially above; flat in section, somewhat keeled
from the raised midrib.

Found in moist meadows and along ditches, widely dis-
tributed. Altitude 4,000 to 9,000 feet.

Muhlenbergia torreyi (Kunth) Hitche. (M. gracillima Torr.)
RING MUHLY, RINGGRASS, PANCAKEGRASS (Fig. 68)

Perennial grass in tufts, the base of culms decumbent or
forming short rhizomes, often forming large patches or by the
drying out of the center part forming rings. VERNATION—
Folded or clasping. SmeaTa—Oval to elliptical; split, with
rather broad hyaline margins; glabrous. LiGuLE—From 2 to 5
mm long; truncate; margin inclined to split at top. AURICLES
—Absent. Brape—Width 1 to 3 mm; length 2 to 4 em ; margin
weakly scaberulous ; nerves not conspicuous, veins rather darker
green ; scaberulous on midrib ; folded in section.

Common, especially in the northeastern part of the State.
Altitude 4,000 to 8,500 feet.

Munroa squarrosa (Nutt.) Torr. FALSE BUFFALOGRASS
(Fig. 14)

Annual grass, lacking rhizomes ; eculms spreading, the leaves
later becoming tufted on the stem and often rooting at nodes.
VerNATION—Folded or clasping. SmzatE—Oval in section,
somewhat keeled ; split, with margin ciliate; nerves prominent
with internerve tissue rather hyaline. CoLpaAr—Pilose on mar-
gin. LicuLE—From 0.6 to 1.0 mm long; collar-shaped, com-
posed entirely of hairs. AvuricLEs—Absent. Brape—Width 1
to 3 mm; length 1 to 3 em; margin with rather broad whitish
bands and weakly scabrous; nerves inconspicuous especially
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above; glabrous or somewhat seabrous below; blades stiff and
pungent.

Widely distributed in east and central parts of Colorado.
Altitude 4,000 to 8,500 feet.

Oryzopsis asperifelia Michx. ROUGHLEAF RICEGRASS
(Fig. 117)

Tufted perennial grass, lacking rhizomes, the fertile eulms
spreading. VERNATION—Rolled (convolute). SmEATERound
in section ; split; glabrous. CoLLAR—Apparently none on basal
leaves, present on short culm leaves. LicuLE—From 0.3 to 0.5
mm long; collar-shaped, somewhat longer at the sides; margin
short-ciliate. AvuricLEs—Absent. BrApe—Basal blades 3 to 8
mm wide, eulm blade 2 to 3 mm ; basal blades 10 to 30 cm long,
culm blades 5 to 10 ecm ; margin scabrous; nerves raised above;
seabrous above ; rolled to U-shaped or flat near tip in section.

Apparently uncommon in Colorado. Altitude 7,000 to
9,500 feet.

Oryzepsis hymenoides (Roem. and Schult.) Ricker (Eriocoma
hymenoides Rydb.) INDIAN RICEGRASS (Fig. 107)

Tufted perennial grass, lacking rhizomes. VERNATION—
Rolled (convolute). Smeara—Round in seetion; split, ciliate
on one margin. LicurLE—About 4 to 7 mm long; acuminate;
margin entire or somewhat lacerate ; pubescent on lower part of
back. AvuricLES—Absent. Brape—Width 1 to 2 mm; length
10 to 30 em; nerves somewhat raised above; sparingly puberu-
lent above; involute or rolled in section.

Widely distributed at lower elevations. Altitude 4,000 to
9,000 feet.

Panicum capillare I COMMON WITCHGRASS, TICKLE-
GRASS (Fig. 21)

Tufted annual grass, lacking rhizomes and with culms be-
coming erect or decumbent. VErnvaTioN—Rolled (convolute).
SaeatE—O0val to nearly round; split; papillose-pilose to hir-
sute. LicULE—About 0.7 to 1.4 mm long; collar-shaped, nearly
or entirely made up of hairs. AvuricLEs—Absent. BraApE—
‘Width 8 to 20 mm ; length 10 to 25 ¢m ; margin papillose-pilose;

.nerves inconspicuous above except for broad white midrib, not

very conspicuous below exeept midrib; pilose to hirsute (often
papillose) on margin and lower midnerve, usually scattered
hairy below; flat in seetion but somewhat keeled by midnerve.

Usually a weed in this State. Altitude 4,000 to 9,500 feet.
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Panicum miliaceum L. BROOMCORN MILLET, PROSO
(Fig. 22)

Tufted annual, lacking rhizomes. VErxaTION — Rolled
(convolute). SmraTE—Nearly round in section; split; pilose,
some especially near the throat are papillose-pilose. LIGULE—
From 0.7 to 2.0 mm long; collar-shaped ; consisting almost en-
tirely of hairs. AvuricLEs—Absent. Brape—Width 8 to 20
mm ; length 7 to 30 cm; margin finely barbed; nerves incon-
spicuous except midrib near base of leaf; papillose-pilose on
lower margin, shorter hairs on both sides; flat or slightly keeled
in section,

Occasionally cultivated in this State but rarely persisting
or escaping.

Panicum obtusum H.B.K. (Brachiaria obtusa Nash) VINE
MESQUITE (Fig. 119)

A perennial grass tufted from a knotted crown, probably
no rhizomes present but long creeping stolons present, these
with long internodes and swollen, geniculate, villous nodes.
VernaTION-—Rolled (convolute). SmEATE—Nearly round in
section, the midnerve swollen near collar ; split; glabrous or the
lowest pubescent. CorrLar—Often hairy inside and outside and
sometimes sparingly pilose near margins. LicuLe—From 1.0
to 1.5 mm long; collar-shaped; margin finely and irregularly
toothed, often split. AvuricLES—Absent. BLaApE—Width 2 to 7
mm ; length 5 to 20 em; margin weakly barbed ; nerves incon-
spieuous above except midrib, raised above with midnerve wide
and whitish; flat in section but somewhat keeled or rolled near
the tip.

In the southeastern part of the State. Altitude 4,000 to
5,500 feet.

Panicum perlongum Nash (Fig. 29)

Tufted perennial grass, lacking rhizomes. VERNATION—
Rolled (convolute). SmEaTE—Round in section; split; pilose
with at least some of hairs papillose. LicuLE—About 1 mm
long; collar-shaped; composed of hairs. AuricLEs—Absent.
Brape—Width 2 to 5 mm; length 8 to 15 cm; margin weakly
barbed ; nerves inconspicuous below except midrib, raised above;
glabrous to puberulent above, short-pilose below and long-pilose
on margins near collar, some of the hairs usually papillose; flat
to slightly involute in section.

A rare grass found in north central Colorado. Altitude
5,000 to 6,000 feet.
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Panicum scribnerianum Nash SCRIBNER PANICUM (Fig.
28)

Tufted perennial grass, lacking rhizomes. The basal, ver-
nal leaves are in a rosette and are wider than the culm leaves
of the later growth. The following description is taken from
the vernal phase. VErnATioN—Rolled (convolute). SHEATHE—
Round in section; split; pilose especially on the margins, some
of the hairs usually papillose. TiguLE—Up to 1 mm long; col-
lar-shaped; consisting entirely of hairs. AuricLEs—Absent.
Brape—Width 6 to 14 mm; length 5 to 10 ecm; margin very
weakly barbed; nerves mnot prominent below except midrib,
somewhat raised above; long-ciliate on margins near base of
leaf, short-ciliate away from base, glabrous above, short-pubes-
cent below ; flat in section.

Uncommon along eastern foothills. Altitude 5,000 to 7,500
feet.

Panicum virgatum L. SWITCHGRASS (Fig. 11)

Perennial grass with strong, creeping rhizomes. VERNA-
TIoON—Rolled (convolute). SEEATE—Round in section; split;
with margins pilose; often purplish-red at base and margins of
some. LicuLeE—About 1.5 to 3.5 mm long; collar-shaped; con-
sisting mostly of hairs. AURICLES—Absent. BrLabE—Width 5
to 12 mm; length 10 to 50 e¢m; margin weakly barbed; nerves
not conspicuous except midnerve which is wide above and keeled
below ; scattered long-hairy above near collar on most of leaves;
flat or somewhat keeled in section ; lower leaves short and bract-
like with gradual progression to longer ones.

Found especially in the eastern half of State. Altitude
3,500 to 6,500 feet.

Phalaris arundinacea I.. REED CANARYGRASS (Fig. 65)

Perennial grass with stout, creeping rhizomes. VERNATION
Rolled (convolute). SmeEaTE—Round in section, air cavities
present (see fig. 65) ; split; glabrous to seaberulous. LicurLe—
From 2 to 5 mm long ; rounded in center; margin usually lacer-
ate; puberulent on back. AvuricLEs—Absent. Brape—Width
6 to 16 mm; length 10 to 30 em; margin weakly scabrous;
nerves inconspicuous except midnerve below; usually glabrous;
flat or slightly keeled in section; blade widest above base and
with a rather long tip.

Reed-like grass growing in wet soil. Altitude 4,500 to
9,000 feet.

Phleum alpinum L. ALPINE TIMOTHY (Fig. 115)

Culms tufted from a somewhat creeping base but rhizomes
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absent. VErnaTioN—Rolled (convolute). SHEATH—Round in
section ; split with broad hyaline margins; glabrous. LiGULE—
To 2 mm long; rounded in center; margin irregularly fine
toothed. AvuricLEs—Absent. Brape—Width 4 to 8 mm ; length
2 to 10 em ; moderately barbed on margins; nerves rather incon-
spicuous but somewhat raised above, midnerve more prominent
below ; glabrous; light green in color to almost glaucous; flat
or somewhat keeled in section.

Growing at high altitudes in this State. Altitude 8,500 to
13,000 feet.

Phleum pratense L. TIMOTHY (Fig. 62)

A tufted perennial, the culms from a bulb-like base, rhi-
zomes, if present at all, very inconspicuous. VERNATION—Rolled
(convolute). SuEara—Round in section; split; glabrous. Li-
GULE—From 2 to 3 mm long (rarely longer or shorter) ; round-
ed in center; margin irregularly and finely toothed. AURICLES
—Absent. BrLapE—Width 4 to 10 mm ; length 5 to 25 ¢m; mar-
gin somewhat scabrous; nerves not conspicuous but midnerve
somewhat raised below; usually scaberulous above; flat or
slightly keeled in section.

Commonly cultivated in this State for hay and often per-
sisting or escaping.

Phragmites communis Trin. (P. phragmites Karst.) COM-
MON REED (Fig. 2)

Perennial grass with stout eulms and large, creeping rhi-
zomes. Leafy stolons may also be present. VErNaTiON—Rolled
(convolute). SHEATH—Round in section; split with margin
sparingly pubescent. CoLnar—Long-pilose on sides especially
near the margin on most leaves. LicuLe—About 1 mm long;
collar-shaped with about one-half the length consisting of hairs.
AvuricLEs—Absent. BrabpE—Width 10 to 40 mm ; length 15 to
35 c¢m; margin barbed; nerves not conspicuous, not even mid-
nerve; glabrous, rarely scabrous; flat in section.

Tall, reed-like grass growing in wet soil. Altitude 3,500
to 6,500 feet.

Poa alpina L. ALPINE BLUEGRASS (Fig. 97)

Tufted perennial grass, lacking rhizomes. VERNATION—
Folded or clasping. SEEATH—Oval to elliptical in section;
split, with broad hyaline margin; glabrous. LicurLE—About 2
to 3 mm long, the upper leaves sometimes with longer ligules;
round to acute in center; margin entire. AURICLES—Absent.
Brape—Width 2 to 6 mm ; length 2 to 6 em ; margin little scab-
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rous; nerves not conspicuous except midnerve, which is im-
pressed above and raised below; glabrous; U-shaped to V-
shaped, especially near tip ; blade keeps width out well to boat-

-shaped tip.

Found at high altitudes in Colorado. Altitude 8,500 to
13,000 feet.

Poa annua L. ANNUAL BLUEGRASS (Fig. 86)

Annual grass, rather decumbent and often rooting at the
nodes. VEernaTION—Folded or clasping. SmErEaTE—Flattened,
somewhat keeled in section ; split; glabrous. Ligure—From 1.5
to 2.5 mm long (rarely to 3 mm) ; rounded in center ; margins
entire. AURICLES—Absent. Brape—Width 1 to 4 mm ; length
1 to 8 em; margin somewhat scabrous near tip; nerves not con-
spicuous except midrib; glabrous; flat but somewhat keeled
from midnerve and boat-shaped near tip.

Usually found in or around lawns. Altitude 5,000 to 9,500
feet.

Poa arctica R.Br. (P. phoenicea Rydb.) ARCTIC BLUE-
GRASS (Fig. 66)

Perennial grass with creeping rhizomes. VERNATION—
Folded or clasping. Sarara—Elliptical in section (or more
flattened on the innovations) ; split; glabrous or short-puberu-
lent on the innovations. LicurE—About 1.5 to 3.5 mm; longer
in center ; margin entire; often pubescent on outside. AURICLES
—Absent. Brape—Width 2 to 4 mm; length 5 to 10 em ; mar-
gin weakly scabrous; nerves not conspicuous except midrib;
glabrous; flat to folded in section, keeled, boat-shaped near tip.

Found in the high altitudes of the State. Altitude 9,000
to 14,000 feet.

Poa arida Vasey (P. sheldoni Vasey) PLAINS BLUEGRASS
(Fig. 67)

Perennial grass with rhizomes present. VErNATION—Fold-
ed or clasping. SmreaTE—Oval to elliptical in section; split;
glabrous or slightly scaberulous. Licure—From 2 to 4 mm
long; acute in center; margin entire. AURICLES—Absent.
Brape—Width 2 to 3 mm; length 3 to 15 em; margin weakly
seabrous; nerves not very conspicuous except midnerve; glab-
rous or slightly scabrous above; folded or involute in section,
boat-shaped mnear tip.

Found mostly on plains and meadows, rarely above 8,000
feet. Altitude 3,500 to 9,500 feet.
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Poa compressa L. CANADA BLUEGRASS (Fig. 70)

Perennial grass with creeping rhizomes. VERNATION—
Folded or clasping. Samate—Elliptical to flatter in section,
definitely keeled; split; glabrous. Licure—From 0.8 to 1.5
mm long; rather collar-shaped but longest in center; margin
nearly entire. AvURICLES—Absent. Brape—Width 1 to 4 mm;
length 2 to 10 ¢m; margin shightly seabrous; nerves not con-
spicuous except the midnerve above and below; glabrous or
somewhat scabrous; blue-green in color; flat or V-shaped in
section, keeled below and boat-shaped near tip.

Rather widely distributed in Colorado. Altitude 5,000
to 9,500 feet.

Poa fendleriana (Steud.) Vasey MUTTON BLUEGRASS
(Fig. 106)

Perennial, tufted grass, rhizomes lacking or, if present, not
conspicuous. VERNATION—Folded or clasping. SErEaTH-—Oval
in section ; split; somewhat scabrous. Licurne—From 0.3 to 0.8
mm long; collar-shaped; margin entire. AURICLES—Absent.
Brape—Width 1 to 2 mm; length 3 to 12 em (culm blades
shorter) ; margin weakly scabrous; nerves not conspicuous;
sparingly secabrous below, more so above; folded or somewhat
involute in section, somewhat boat-shaped at tip.

Widely distributed in State. Altitude 5,000 to 11,000 feet.

Poa nervosa (Hook.) Vasey WHEELER BLUEGRASS (Fig.
51)

Perennial grass with rhizomes present, often very conspicu-
ous. VErNATION—DFolded or clasping. SararE—Elliptical and
keeled in section; closed for over one-half the length on the
culm leaves (but inclined to split); retrorsely pubescent or
sometimes glabrous. LiguLE—From 1 to 2 mm long; rather
collar-shaped but often acute in center; margin somewhat short-
ciliate ; pubescent on the back. AvuricLEsS—Absent. Brape—
Width 2 to 4 mm; length culm leaves 2 to 7 em; innovation
leaves 5 to 20 cm ; margins ciliate near collar; nerves not con-
spicuous except midnerve; glabrous or pubescent on both sides
near the base; flat or V-shaped in section, keeled below, rather
boat-shaped near tip.

Has been found mostly in the north central part of the
State. Altitude 6,000 to 11,000 feet. -

Poa pratensis . KENTUCKY BLUEGRASS (Fig. 72)

Perennial grass with ecreeping rhizomes. VERNATION—
Folded or clasping. SmEaTE—Rather definitely compressed
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In section but little keeled; split; glabrous or very finely pub-
erulent. LicuLe—From 0.2 to 1.0 mm long, rarely longer ; col-
lar-shaped ; margin very short-ciliate. AvurICLES—None. BLADE
—Width 2 to 4 mm ; length 5 to 15 cm ; nerves not conspicuous;
glabrous or slightly puberulent; flat to V-shaped in section,
the tip boat-shaped.

The common lawn and moist pasture grass, freely escaping
and persisting. Altitude 4,000 to 11,000 feet.

Poa rupicola Nash TIMBERLINE BLUEGRASS (Fig. 103)

Perennial, tufted grass, lacking rhizomes. VERNATION—
Folded or clasping. SmeEaTH—Oval to elliptical in section,
slightly keeled; split; nerves rather definite; glabrous to scab-
erulous. LicuLE—About 1 to 1.5 mm long; collar-shaped ; mar-
gin irregularly small-toothed. AvuricLES—Absent. BLADE
Width 1 to 1.5 mm; length 2 to 5 cm; margin very weakly
barbed ; nerves not conspicuous except midnerve; glabrous; flat
or somewhat rolled in section, keeled below and somewhat boat-
shaped at end.

Found in high altitudes in the State. Altitude ‘8,000 to
13,500 feet.

Poa secunda Presl. (P. sandbergi Vasey) SANDBERG BLUE-
GRASS (Fig. 98)

Perennial tufted grass, lacking rhizomes. VERNATION—
Rolled (but reported as folded). SmEEATE—Nearly round in
section ; split; nerves rather definite glabrous. LicurLE—From
2 to 4 mm long; long-acute to acuminate ; margin entire, often
somewhat pubescent on back. AvuricLEs—None. BrapE—
Width 1 to 3 mm; length 3 to 8 cm; margin slightly barbed;
nerves not conspicuous; glabrous; V-shaped, involute or be-
coming somewhat flat in seetion, rather boat-shaped near tip.

In foothills and mountains of State. Altitude 4,500 to
12,000 feet.

Polypogon monspeliensis (L.) Desf. ANNUAL BEARD-
GRASS, RABBITFOOT POLYPOGON (Fig. 92)

Annual grass, lacking rhizomes. VERNATION—Rolled (con-
volute). SmEEaTE—Round in section; split; glabrous or some-
times scaberulous. LieuLE—From 4 to 6 mm long; acute; mar-
gin lacerate; pubescent on back. AURIcLES—Absent. BLADE—
Width 3 to 6 mm; length 2 to 15 em; margin weakly barbed;
nerves inconspicuous below, raised above; flat in section.

Growing in wet ground, often in shallow water. Altitude
4,000 to 7,000 feet.
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Puccinellia distans (L.) Parl. ALKALIGRASS, WEEPING
ALKALIGRASS (Fig. 102)

Perennial grass, lacking rhizomes. VErRNATION—Folded or
clasping (but reported as rolled). SaeatH—Rather oval in
section ; split; glabrous. LicuLe—To 1.5 mm long; acute; en-
tire or sometimes split. AvuricLes—Absent. BrLape—Width 2
to 4 mm; length 3 to 10 em long; margin weakly barbed;
nerves raised above, glabrous or somewhat scabrous; somewhat
flat to subinvolute in section.

Usually found in moist, rather alkaline soil. Another spe-
cles, P. nuttalliana (Schult.) Hitche., is separated with some dif-
ficuity by differences in fruiting characters. Both species are
found in Colorado and no separation based on vegetative char-
acters is attempted. Altitude of both 4,000 to 11,000 feet.

Redfieldia flexuosa (Thurb.) Vasey BLOWOUTGRASS (Fig.
8)

Perennial grass with long, ereeping rhizomes. VERNATION
—Clasping. SreatTH—Nearly round or somewhat oval in see-
tion; glabrous or somewhat short-pubescent on raised veins.
LicuLE—From 2 to 3 mm long; rather collar-shaped, consist-
ing almost entirely of hairs. AvuricLEs—Absent. BrLADE—
Width 2 to 5 mm; length 30 to 50 em; margin not scabrous;
nerves not conspicuous but somewhat raised above; glabrous on
surface but somewhat hairy on sides of raised veins; U-shaped
to folded, especially near the long, narrow tip.

Found generally on sandy soils, the rhizomes acting as sand -
binders. Mostly on the eastern plains. Altitude 3,500 to 8,000
feet.

Schedonnardus paniculatus (Nutt.) Trel. TUMBLEGRASS,
TEXAS CRABGRASS (Fig. 96)

Tufted perennial grass, lacking rhizomes. VERNATION—
Folded or clasping. Sneatm—Rather flat or keeled in section;
split; somewhat seabrous espeeially on the keel. LicuLe—From
1.5 to 3 mm long; acute ; lacerate near tip. AURICLES—Absent.
Brape—Width 1 to 2.5 mm; length 2 to 6 em; margin barbed,
with a narrow whitish band; nerves not econspicuous but mid-
nerve keeled below; glabrous or somewhat scabrous on the
midnerve below (a few long hairs may be present near base) ;
V-shaped in section.

Mostly on the eastern plains. Altitude 4,000 to 8,000 feet.

Schizachne purpurascens (Torr.) Swallen (Avena striata
Michx.) FALSEMELIC (Fig. 49)

Loosely tufted perennial grass, lacking rhizomes. Verna-
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TIoN—Rolled (convolute). SmEaTE—Round to oval in section,
sometimes keeled ; joined completely to top of ligule (sometimes
split by pressure) ; nerves definite; glabrous. LicuLE—From 1
to 1.5 mm long; collar-shaped, joined in front; irregularly and
finely toothed. AuURrICLES—Absent. BLADE—Width 2 to 5 mm;
length 5 to 15 ecm (or longer on upper leaves); moderately
barbed; nerves not especially conspicuous except midnerve
keeled below ; glabrous or sometimes seabrous; flat to U-shaped
in section.

Uncommon, along the eastern foothills and mountains. Al-
titude 5,000 to 11,000 feet.

Secale cereale 1. RYE (Fig. 33)

Tufted annual, lacking rhizomes. VERNATION — Rolled.
SaeaTHE—Round in section ; split; light green to blue-green in
color, somewhat glaucous; glabrous or rarely somewhat hairy.
Licune—About 1 mm long; eollar-shaped; margin toothed.
AvuricLEs—Rather small but defiinte. Brape—Width 6 to 12
mm ; length 10 to 25 c¢m; margin slightly if at all barbed;
nerves somewhat raised above, not conspicuous below execept
midnerve which forms a keel; glabrous or somewhat scabrous;
flat in section.

Sometimes cultivated as a small grain crop and occasion-
ally persisting or escaping.

Setaria italica (L.) Beauv. FOXTAIL MILLET, ITALIAN
MILLET, COMMON MILLET (Fig. 25)

Tufted annual grass, lacking rhizomes. VErRNATION—Rolled
(eonvolute). SEEATE—Oval to elliptical in section, keeled near
throat ; split; long-pubescent, ciliate or oceasionally glabrous to
secabrous. CorrLar—Pilose on lower edge. Licune—From 0.5
to 1.5 mm long; collar-shaped, consisting almost entirely of
hairs. AURICLEs—Absent. Brape—Width 5 to 20 mm (rarely
wider) ; length 10 to 40 ¢m; margin weakly barbed ; nerves not
conspicuous but midnerve broad above and keeled below ; nsual-
ly somewhat pubescent near collar, sometimes scabrous; flat or
keeled in section.

Sometimes cultivated in this State and may persist for a
time.

Setaria verticillata (L.) Beauv. BUR BRISTLEGRASS,
HOOKED BRISTLEGRASS (Fig. 26)

Tufted annual grass, lacking rhizomes, with erect or spread-
ing eulms. VernaTioN—Rolled (convolute). SmEATE—Defi-
nitely flattened and keeled in section ; split with margins ciliate ;
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glabrous to pubescent, the upper sheaths usually glabrous, the
lower hairy. LicULE i
long ; collar-shaped, about one-half consisting of hairs. AURICLES
— None. Brape—Width 5 to 10 mm ; length 8 to 15 em ; margin
only slightly barbed ; nerves not conspicuous except the midrib;
glabrous or somewhat hairy ; flat to V-shaped in section.

Present as a weed in this State. The sheath is more defi-
nitely flattened and keeled than in the following species.

Setaria viridis (I.) Beauv. (Chaetochloa viridis Seribn.)
GREEN BRISTLEGRASS, GREEN FOXTAIL (Fig. 27)

Tufted annual grass, lacking rhizomes, with erect or spread-
ing culms. VErwATioN—Rolled (convolute). SErATE—Oval
in section, slightly if at all keeled; split, the margins ciliate,
the hairs longer near collar; at least the lower sheaths usually
scattered pubescent. CorrLar—TUsually short-pubescent on low-
er edge. g; collar-shaped
about one-half consisting of hairs. AuricLEs—Absent. BLADE
—Width 4 to 10 mm ; length 5 to 25 em ; margin weakly barbed;
nerves not conspicuous exeept midnerve ; glabrous or sometimes
scabrous; flat or slightly keeled from midnerve in section.

A very common weed in Colorado. Another species, Setaria
lutescens (Weigal) F.T.Hubb., YELLOW FOXTAIL, is found
in this State but is rather uncommon.

Sitanion hystrix (Nutt.) J. G. Smith SQUIRRELTAIL, BOT-
TLEBRUSH SQUIRRELTAIL (Fig. 41)

Tufted perennial grass, lacking rhizomes. VERNATION—
Rolled (convolute). SmEeEaTE—Round in section, sometimes
somewhat keeled; split; glabrous to scabrous or pubescent;
often enlarged below. ILicuLE—From 0.6 to 1.0 mm long; col-
lar-shaped ; margin somewhat lacerate and irregular. AURICLES
—Usually long and narrow, but sometimes rudimentary or ab-
sent entirely on some leaves. BLADE—Width 2 to 5 mm ; length
5 to 20 em; margin slightly seabrous; nerves somewhat raised
above, midnerve conspicuous below; usually somewhat pubes-
cent but sometimes glabrous; flat or keeled in section.

Widely distributed in Colorado. Altitude 4,000 to 10,500
feet.

Sorghastrum nutans (L.) Nash INDIANGRASS YELLOW
INDIANGRASS (Fig. 64)

Perennial grass with short, scaly rhizomes. VERNATION—
Rolled (convolute). SHEATE——Nearly round or sometimes
rather flattened in section; split; pilose, the hairs especially
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long near collar, or rarely glabrous. LicoLE—From 2 to 4 mm
long ; collar-shaped, the sheath appearing to extend up into the
ligule (see fig. 64); margin somewhat irregularly notched.
AvuricLEs—Absent. BrLADE—Width 5 to 10 mm; length 10 to
30 em; margin weakly barbed; nerves not conspicuous except
midnerve, especially above; scabrous below, somewhat above;
flat or U-shaped in section ; widest part of blade above base.

In the eastern part of Colorado. Altitude 4,000 to 7,000
feet.

Sorghum halepense (L..) Pers. (Holcus halepensis I..) JOHN-
SONGRASS (Fig. 1)

Tall, coarse perennial grass with stout, creeping rhizomes.
VeErnvaTiON—Rolled (convolute). SmearE—Oval to round in
section ; split; glabrous. Licure—From 2 to 4 mm long ; eollar-
shaped; margin long-ciliate, the hairs one-fourth to one-third
the entire length. AvuricLEs—Absent, but edge of collar very
wrinkled. Brape—Width 5 to 30 mm; length 20 to 50 cm;
margin with a definite whitish band, little if at all barbed;
nerves not conspicuous, but midnerve raised below and some-
what impressed above (the leaf reminding one of a narrow corn
blade) ; glabrous or rarely somewhat hairy; flat or somewhat
keeled in section.

In the southeastern part of the State. Altitude 4,000 to
4,500 feet.

Spartina pectinata Link (S. michauxiana Hitche.) PRAIRIE
CORDGRASS (Fig. 13)

Perennial reed-like grass with stout, ereeping, sharp-point-
ed rhizomes. VEerNATION—Rolled (convolute). SHEATH—
Round in section; split; glabrous. LigurLE—From 1 to 2 mm
long; collar-shaped, all or nearly all consisting of hairs. Av-
RICLES—Absent. BLaADE—Width 6 to 12 mm (rarely to 15 mm) ;
length 20 to 60 cm ; margin strongly barbed ; nerves not especial-
ly conspicuous except for wide midnerve; glabrous or somewhat
secabrous above; flat at base, but inclined to become involute
near tip.

Found in damp soil of the eastern half of the State. Alti-
tude 3,500 to 6,700 feet.

Sphenopholis obtusata (Michx.) Seribn. PRAIRIE WEDGE-
SCALE, BLUNT SCALED GRASS, EARLY BUNCHGRASS
(Fig. 114)

Tufted perennial, rhizomes absent (reported as sometimes
present). VErnaTioN—Rolled {convolute). SuEATE — Oval



109.

110.

111.

TECHUNICAL BULLETIN 33 57

and keeled in section; split; scabrous or sometimes glab-
rous. LiguLE—From 2 to 4 mm long; collar-shaped; margin
lacerate-toothed, often split. AUrRICLES—Absent. DBLADE—
Width about 5 mm (sometimes up to 9 mm) ; length 5 to 20
em; margin somewhat barbed; nerves somewhat raised above
but not conspicuous, inconspicuous below except for raised mid-
nerve; usually scabrous both sides but varying from glabrous
to pubescent ; flat in section but keeled from midnerve.

Usually growing in moist soil. Altitude 4,000 to 8,500 feet.

Sporobolus airoides (Torr.) Torr. ALKALI SACATON, AL-
KALI DROPSEED (Fig. 18)

Densely tufted perennial, lacking rhizomes. VERNATION—
Varies from clasping to very slightly rolled. SzHeaTH—Round
in section ; split with margins ciliate, especially the upper over-
lapping edge. CovnLar—Long-pilose on inside and outside, the
hairs often over 3 mimn long. Ligurne—Usually less than 0.5
mm long; collar-shaped, most of the length counsisting of hairs.
AvuricLEs—Absent. BrLapE—Width 2 to 6 mm; length 5 to 35
em ; margin somewhat scabrous; nerves raised above with wide
midrib ; seabrous above, slightly if at all below ; sometimes flat
in section but usually involute or convolute.

Widely distributed especially in alkaline soil. Altitude
4,000 to 8,000 feet.

Sporobolus asper (Michx.) Kunth PRAIRIE DROPSEED,
LONG-LEAVED RUSHGRASS, TALL DROPSEED (Fig. 5)

Tufted perennial grass, sometimes with short rhizomes.
VerNaTION—Clasping (but reported as rolled). SmeaTe—Oval
in section; split; glabrous. CorLar—DLong-pilose inside. Li-
GULE— Very short, rarely over 0.5 mm long; collar-shaped ; mar-
gin long-ciliate, the hairs constituting one-third to one-half the
length. AvugricLEs—Absent. BrLapE—Width 1 to 4 mm ; length
10 to 60 em ; margin scabrous ; nerves rather definite and some-
what raised both sides; usually sparingly pilose above near base
and often below ; flat in section or somewhat convolute especial-
ly near the long, slender tip.

In eastern half of State, uncommon. Altitude 4,000 to
5,600 feet.

Sporobolus cryptandrus (Torr.) A. Gray SAND DROPSEED,
SAND RUSHGRASS (Fig. 9)

A tufted perennial grass, reported as sometimes having
short rhizomes. VErNaTION—Rolled (convolute). SHEATH—
Round to oval in section; split, the margins usually definitely

7
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ciliate (especially on upper leaves). Cornar—Long-pilose on
outside, the hairs seldom over 4 mm long. LicuLE—Usually
less than 0.5 mm long; a collar-shaped ring of hairs. AURICLES
—Absent. Brape—Width 2 to 5 mm ; length 5 to 15 cm ; mar-
gin slightly scabrous; mnerves mnot conspicuous; glabrous or
somewhat seabrous above; becoming nearly flat in section but
the tip often rolled and long.

Widely distributed, especially in sandy soil. Altitude 4,000
to 8,500 feet.

Stipa comata Trin. and Rupr. NEEDLEANDTHREAD,
NEEDLEGRASS (Fig. 99)

Tufted perennial, lacking rhizomes (but reported as hav-
ing inconspicuous ones). VERNATION—Folded to eclasping.
Sueata—Round to oval in section; split; glabrous. LicuLE—
From 2 to 4 mm long (rarely to 6 mm) ; usually split or widely
notched at top; rather scabrous on back. AuricLEs—Absent.
Brape—Width 1 to 3 mm; length 5 to 25 em; nerves raised
above; scabrous to puberulent above; involute or rolled in see-
tion.

Widely distributed in Colorado. Altitude 4,000 to 9,000
feet.

Stipa lettermani Vasey LETTERMAN NEEDLEGRASS
(Fig. 111)

Tufted perennial grass, lacking rhizomes. VERNATION—
Rolled (convolute). SmeaTH—Round and slightly keeled in
section ; split; glabrous but often a few long hairs on one mar-
gin near the lignle. ILneune—From 0.5 to 1.0 mm long (rarely
to 2.0 mm) ; collar-shaped ; margin very finely toothed. Avuri-
cLES—Absent. BrLapE—Width 1 to 3 mm; length 10 to 25 cm;
margin barbed; nerves not conspicuous below, except midrib,
raised above; glabrous or rarely scabrous; involute or rolled
in section.

Another species found in this State, Stipa columbiana Ma-
coun, resembles the above in both vegetative and fruiting char-
acters. No attempt is made to separate the two here. Altitude
of both 7,500 to 12,500 feet.

Stipa neomexicana (Thurb.) Seribn. NEW MEXICO FEATH-
ERGRASS (Fig. 116)

Tufted perennial grass, lacking rhizomes. VERNATION—
Rolled (econvolute). SmEaTH—Round or oval in section, grad-
ually enlarging below; split; glabrous to pubescent. LicuLe—
From 0.5 to 1.0 mm long; somewhat rounded; margins short-
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ciliate, these hairs extending down to top margin of sheath,
pubescent on the back. AuricLES—Absent. BrLapE—Width 1
to 2 mm (when unfolded) ; length 10 to 30 cm; margin some-
what barbed or merely puberulent; nerves raised above; short-
puebescent to scabrous above, glabrous below; folded on mid-
nerve, only slightly involute in section.

Scattered, only locally common. Altitude 5,000 to 6,500
feet.

Stipa robusta Scribn. (S. vaseyi Scribn.) SLEEPYGRASS
(Fig. 109)

Tufted perennial, lacking rhizomes. VErNaTioN—Rolled
(convolute). SmraTE—Round in section; split, one margin
ciliate ; usually scattered-pubescent, denser near collar. CoLLAR
—Somewhat long-pilose near lower edge of margin and sides.
LicuLe—From 2 mm to as much as 4 mm long; collar-shaped
to rounded in center. AuricLEs—Absent. BrLape—Width 4
to 8 mm; length 20 to 50 em; margin somewhat scabrous and
ciliate below ; not pubescent except on margins; flat to U-shaped
at base to involute near tip.

Widely distributed in the State. Altitude 5,000 to 8,000
feet. '

Stipa viridula Trin. GREEN NEEDLEGRASS (Fig. 110)

Tufted perennial grass, lacking rhizomes. VERNATION—
Rolled (convolute). SHEATH-—Round in section, with small
cavities visible under lens; split, one margin ciliate. CoLLAR—
Long-pubescent to pilose on lower side, especially near the mar-
gin. LicuLE—From 0.7 to 1 mm long; collar-shaped ; margins
nearly entire. AvuricLEs—Absent. Brapg—Width 2 to 5 mm;
length 10 to 30 em; margin scabrous; nerves raised above and
rather prominent ; somewhat scabrous both sides; flat in section
or U-shaped near tip.

Rather widely distributed in Colorado. Altitude 5,000 to
10,000 feet.

Triedia elongata (Buckl.) Secribn. (Tridens elongatus Nash)
ROUGH TRIODIA, LONG-PANICLED TRIODIA (Fig. 30)

Tufted perennial grass, lacking rhizomes. VERNATION—
Rolled (convolute). SmeaTE—Round in section; split; some-
what scabrous and often scattered-pilose near collar. CoLLarR—
Long-pilose on outside. LicuLE—About 1 mm long; collar-
shaped ; hairs making up over two-thirds the length but a tri-
angle of solid tissue extending up in front from the margin of
the sheath. AvuricLEsS—Absent. Brape—Width 2 to 4 mm;
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length 5 to 25 cm; margin only slightly seabrous; nerves not
very conspicuous, midnerve conspicuous both sides and with
more prominent secondary veins; often seattered-pilose both
sides; flat or U-shaped especially near the long tip.

In central Colorado, rare. Altitude 5,000 to 7,000 feet.

Trisetum spicatum. (1.) Richt. (T. majus Rydb., R. subspica-
tum Beauv.) SPIKE TRISETUM (Fig. 61)

Tufted perennial grass, lacking rhizomes. VERNATION—
Rolled (convolute). SmearE—Round in section; joined for
most of the way ; pubescent except on margins. LicuLe—From
1.0 to 1.5 mm long; collar-shaped; lacerate into long pointed
teeth. AuricLES—Absent. BrapE—Width 2 to 4.5 mm ; length
3 to 10 em ; margin weakly barbed; nerves raised above except
for the wide marginal band, not conspicuous below execept -for
raised midrib; glabrous to somewhat puberulent; flat in see-
tion.

Found in high altitudes, often at or above timberline. Al-
titude 8,000 to 13,000 feet.

Triticum aestivum L. (T. vulgare Vill.) WHEAT (Fig. 31)

Tufted annual grass, lacking rhizomes. VERNATION—Rolled
(convolute). SHEATE—Round in section; split, with rather
broad hyaline margins; glabrous, occasionally scabrous or rarely
pubescent. LicuLeE—About 1 mm long; collar-shaped; margin
very finely toothed to very short-ciliate. AuricLeEs—Rather
small to moderate in size, scattered long hairs present, extend-
ing up into margin of collar. Brape—Width 8 to 18 mm;
length 10 to 25 em; margin weakly scabrous, rarely ciilate;
nerves not very conspicuous but midnerve keeled below; glab-
rous above and below ; flat or somewhat keeled in section.

Commonly cultivated as a small grain crop and sometimes
persisting.
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ERAGROSTIS CILIANENSIS
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POA RUPICOLA

ORYZOPSIS HYMENOQIDES

AVENA MORTONIANA

POA FENDLERIANA
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ALOPEGURUS AEQUALIS
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Index to Botanical and Common Names

Number in species Figure
descriptions number

Agropyron Crist@lUM ... 1 45
Agropyron griffithsii .. 2 e 38
Agropyron occidentale -7

Agropyron pauciflorum 3 44
Agropyron pseudorepens 4 36
AGTOPYTON TEPEMS  eoeeenereireeieareecranareaes 5,4 35
Agropyron scribneri 8 40
Agropyron smithii 7 37
Agropyron spicatum 8 43
Agropyron tenerum 3

Agropyron trachycaulon 3

AGrostis @lb@ .o 9 82
Agrostis hiemalis .10 118
Agrostis palusiris . e 9

Agrostis scabra e eaaeanaaaas 10

Agrostis stolonifera var. major 9

AlKal AropsSeed et st sasa st s e 109 s 18
Alkaligrass

Alkali muhly
Alkali sacaton
Alopecurus aequalis
Alopecurus aristulatus
Alopecurus fulvus ............
Alpine bluegrass
Alpine oat
Alpine timothy 82 115
American mannagrass ... 52

American sloughgrass . 91
Amphilophis saccharoides

Amphilophis torreyenus

Andropogon furcatus 76
Andropogon hallii 17
Andropogon provincialis

Andropogon saccharoides ... 14 112
Andropogon scoparius 15 73
Annual beardgrass 92
Annual bluegrass 86
Arctic bluegrass ... 66

Aristida fendleriana
Aristida longiseta
Arrhenatherum elatius
Arrhenatherum elatius var. bulbosum
Atheropogon curtipendulus ...
Avena fatua
Avena mortoniana
Avena sativa ...
Avena striata ..
Barley
Barnyardgrass
Bearded bluebunch wheatgrass
Beckmannia erucaeformis
Beckmannia syzigachne
Big bluestem
Blowoutgrass ........
Blue grama
Bluejoint reedgrass ........
Bluestemm wheatgrass ........
Blunt scaled grass
Bottlebrush squirreltail .
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Number in species

Figure
descriptions number

Bouteloua curtipendula - 22 10
Bouteloua gracilis 23 7
Bouteloua hirsuta .. . 24 [
Bouteloua oligostachya
Brachiaria obtusa oo
Bromus brizaeformis ... 58
Bromus ciliatus 60
Bromus inermis 54
Bromus japonicus ... 59
Bromus pumpellionus
Bromus tectorum ......cceeeen..... 57
Brookgrass 55
Broomcorn millet 22
Buchloe dactyloides 15
Buffalograss 15
Bulbilis dactyloides ........oooeeeeceeeeeeee...
Bur bristlegrass 26
Calamagrostis canadensis ... 81
Calamagrostis purpurascens 80
Calamowvilfa longifolig ...ooooooeveeeeeieeeennn 12
Canada bluegrass ... 70
Canada wildrye ... 39
Catabrosa aquatica ..... 55
Cenchrus pauciflorus 16
Chaetochloa wviridis
Colorado wildrye 42
Common oat 90
Common reed ..., .2
Common millet ... 25
Common WitChgrass ...ceveeeeeieoceeiceceees 21
Crabgrass 84
Creeping bent
Crested wheatgrass 45
Dactylis glomerata 56
Danthonia intermedia 20
Danthonia parryd . ceeeceeeeeeeeeeeee. 19
Deschampsia caespitosa ........ 94
Desert saltgrass 4
Digitaria ischaemum ................. 85
Digitaria sanguinalis 84
Distichlis spicata
Distichlis SUIMCEQ ceeeeeoeeeiiiiiceieciceecnee, 4
Downy bromegrass 67
Downy chess 57
Early bunchgrass ........ 114
Echinochloa crusgalli 48
Eleusine indica 83
Elymws ambiguus ... 42
Elymus canadensis oo 39
EBlymus condensatus ................ 34
Eragrostis ciliunensis 23
Eragrostis diffusa
Eragrostis major
Eragrostis megastaChYa ...
Eragrostis pilosa 24
Eriocoma hymenoides
False buffalograss . 14
Falsemelic ... 49

36

False quackgrass
Festuca calligera ...
Festuca cONfinis .....oooovoeeeeene.
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Number in species Figure
descriptions number

Festuca elatior 50 46
Festuca kingii 51 74
Festuca minutiflora 53

Festuca octoflora . 52 88
Festuca ovina 53 101
Festuca ovina var. brachyphylla 53

Festuca ruUbTe cooeveiviiiiiieiiricaiieeeae 54 71
Festuca saximontana ..... 53

Festuca thurbert 55 100
Field sandbur 35 16
Fowl mannagrass .................. 58 50
Foxtail barley ... 61 118
Foxtail millet 101 25
¥ringed brome ..... 26 60
Galleta ........ 60 75
Giant wildrye 47 34
Glyceria grandis 56 52
Glyceria nervata 58

Glyceria pauciflora ... 57 53
Glyceria striata .. 58 50
Goosegrass 44 83
Green bristlegrass 103 27
Green foxtail 103 27
Green muhly 70 79
Green needlegrass 118 110
Griffiths wheatgrass 2 38
Hairgrass . 10 113
Hairy crabgrass ..cemneaeannes 41 84
Hairy grama i 24 6
Hesperochloa kingii ..... [ 51

Hierochloe odorala ............. 59 78
Hilaria jamesii 60 5
Holcus halepensis .......o.ococooeeiiicccene 106

Holygrass 59 8
Hooked bristlegrass ....... 102 26
Hordeum jubatum 61 118
Hordeum pusillum 62 87
Hordeum SAtOUM veeereeceaeeeeeeee e 63

Hordeum vulgare ... 63 32
India lovegrass 49 24
Indiangrass 105 64
Indjan ricegrass T4 107
Inland saltgrass 42 4
Italian millet 101 25
Japanese brome 28 59
Japanese chess 28 59
Johnsongrass 106 1
Junegrass 64 105
Kentucky bluegrass ... 92 72
Koeleria cristate -ceeeevoocveenn.n 64 105
Koeleria gracilis 64

Letterman needlegrass _.__.. 113 111
Little barley 62 87
Little bluestem 15 73
Lolium multiflorum 65

Lolium perenne 65 47
Long-leaved rushgrass 110 5
Long-panicled triodia 117 30
Lovegrass 48 23
Lycurus phleoides 66 95
Marsh muhly ... 70 79
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Number in species Figure

descriptions number
Mat sandbur .. 35 16
Meadow fescue 50 46
Mountain muhly .. 68 93
Muhlenbergia asperifolia ....... 67 69

Muhlenbergia gracillima
Muhlenbergia montana
Muhlenbergiac pungens
Muhlenbergia torreyi
Muhlenbergia torreyi
Munroa squarrosda
Mutton bluegrass
Needleandthread
Needlegrass ...
New Mexico feathergrass
Nodding wildrye
Orchardgrass
Oryzopsis asperifolia
Oryzopsis hymenoides
Pancakegrass
Panicularia grandis .
Panicularia nervat@ ..................
Panicularia paucifliora
Panicularia rigida ..
Panicum capillare
Panicum miliaceum
Panicum obtusum ..
Panicum perlongum
Panicum scribnerianum ......
Panicum virgatum
Parry danthonia
Parry oatgrass
Perennial ryegrass
Phalaris arundinacea
Phleum alpinum
Phleum pratense
Phragmites communis
Phragmites phragmites
Plains bluegrass ...
Pleuraphis jamesii
Poa alpina
Poa annua
Poa arclica ........ ...
Poa arida
Poa compressa ...
Poa fendleriana
Poa nervosa
Poa phoeniceq ....................
Poa pratensis ..
Poa 17uUpicola ..o
Poa sandbergii
Poa secunda ...
Poa sheldoni
Polypogon monspeliensis
Prairie beardgrass ..............
Prairie cordgrass ...
Prairie dropseed .

Prairie junegrass ... 64 105
Prairie sandreed 33 12
Prairie wedgescale . 108 114
25 01T S U OR USRS RPP 76 .22
Puccinellia distans 96 102
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Number in species Figure

descriptions number
Purple pinegrass .32
Purple reedgrass 32

QUACKETASS i eicceeenae s cnnneen 5

Rabbitfoot polypogon ......c.cccccccemmvecicees . 95

Rattle Drome ..o....coooomiiiiiiiioniioienieaees 25

Rattlesnake chess ... 25

Red fescue ........... 54

Red threeawn 16

Redtop 9

Reed canarygrass 81

Reed mannagrass ........ 56

B 380 (¥= e o T OO 71

Ring muhly 71

Roughleaf ricegrass 73

Rough triodia .. 117

Rye ... 100

Sandberg bluegrass ....... 94

Sand bluestem ... 13

Sand dropseed ... 111

Sandgrass _...... 33

Sandhill muhly 69

Sand rushgrass 111

Schedonnardus paniculatus 98

Schizachne purpurascens 99

Schizachyrium scoparium ... 15

Scratchgrass 67 69
Scribner panicum ... 79 28
Scribner wheatgrass ..... 6 40
Secale cereale ......... 100 33
Setariq 1AlCA oot 101 ... 25
Setaria verticillata 102 26
Setaria VIriaAs oo e 103 27
Sheep fescue ... .53 101
Shortawn foxtail 11 108
Sideoats grama 22 10
Silver beardgrass 14 112
Silver DBIUESLEmM .ottt r e oo e e e e e e e 14 .
Sitanion hystriz ... 104 41
Sixweeks fescue 52 .. 88
Sleepygrass . 115 109
Slender wheatgrass e 8 s 44
Small tufted lovegrass .......... 49 24
153 4o TaTod s TN ¢33 = SOV OU 2T e 54
Smooth crabgrass ... 40 85
Sorghastrum nutans 105 e 64
Sorghum halepense 106 1
Spartina pectinata ... 107 13
Spartina michauriana 107

SPhenopholis ODEUSAED  o.ciiiiiii e ecnees e e e e eanae 108

Spike £eSCUe ... 51

Spike trisetum ... 118

Sporobolus airoides 109

Sporobolus asper 110

Sporobolus asperifolia 67

Sporobolus cryptandrus 111 9
Spreading wheatgrass 6 40
SquiIrreltail ... s e eaeees 104, 61 . 41, 118
Stinkgrass 48 23
Stipa columbiana 113

Stipa comata ........ 112 99
Stipa lettermani 113 111
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Number in species Figure
descriptions number

Stipa neomexicana 114 116
Stipa robusta ... 115 109
Stipa vaseyi 115

Stipa viridwla 116 110
Sweetgrass . b9 8
Switchgrass 80 11
Tall oatgrass ... 17 63
Tall dropseed 110 5
Texas crabgrass . 98 96
Thurber fescue 55 100
Ticklegrass 10, 75 : 113
Timber danthonia 37 20
Timberline bluegrass 93 103
Timber oatgrass 37 20
Timothy 83 62
Torresia odorata 59

Tridens elongatus 117

Triodia elongata 117 30
Trisetum majus 118

Trisetum spicatum 118 61
Trisetum subspicatum 118

Triticum aestivum 119 31
Triticum vulgare . 119

Tufted hairgrass 39 94
Turkeyfoot ... 12, 13 78, 77
Tumblegrass 98 96
Vanillagrass ......... 59 8
Vine mesquite 77 119
Weak mannagrass ............ - 57 53
Weeping alkaligrass 96 102
Western wheatgrass 7 37
Wheat 119 31
Wheeler bluegrass 91 51
Wild oat 18 89
Wildrye 45 42
Winter bentgrass 10 113
Witchgrass 75 21
Wolftail 66 95
Yardgrass 44 83
Yellow foxtail 103

Yellow indiangrass 105 64
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