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INTRODUCTION

This handbook is intended to present ecological information about 98 of the more important species
commonly used in revegetation and reclamation projects inthe Western United States. Forthe purposes of
this handbook, portions of North Dakota, South Dakota, Nebraska, Kansas, Oklahoma, Texas, and States
west of those States, except Washington, Oregon, and California, are included in the Western United
States.

The species included in the handbook usually are important and commonly used for stabilizing and
reclaiming surface mined and other disturbed lands. The recommendations for including these species
came from a composite list from several university teachers and researchers, industry reclamation
specialists, and others interested in, and familiar with, revegetation work in the Western United States.

Species reviewed herein are suggested for use only in the reclamation and rehabilitation of disturbed
lands on suitable sites and accompanied by skillful management. Some may be weedy or too aggressive for
adjacent croplands, particularly in predominantly farming communities or where croplands constitute
significant portions of watersheds being revegetated. Certain species, e.g., prostrate summercypress
(Kochia prostrata), are still in the testing stages of use and require careful control to avoid undesirable
escape and spread onto better condition rangelands. Some plants may be poisonous or toxic to animal life
and the user should obtain further information concerning the safe grazing/browsing of such materials
before using them.

The approach of the handbook is to present ecological descriptions of the species. The ecological
information includes both autecology and synecology. In most species descriptions, the autecological
information is more complete than is the synecological information.

The condensed autoecological information given concentrates on species adaptation to site conditions
and to the cultural techniques necessary to successfully plant and grow the species.

Each species description in the handbook includes the following information:
1. ORIGIN - the geographic area where the plant is indigenous.
2. SPECIES CHARACTERISTICS - major growth and morphological characteristics.

3. ENVIRONMENTAL RELATIONSHIPS - major soils relationships, climatic adaptations,
geographic distribution, and related habitat relationships.

4. CULTURE - planting depth, rate, and time; seed cleaning and quality; and germination and
seedling characteristics.

MANAGEMENT - uses and field management techniques.
ASSOCIATED SPECIES - synecology of the species.
PESTS AND DISEASES - identification of common insect and disease pests.

o ~N»

IMPROVED VARIETIES - major released improved varieties and their important characteris-
tics.

8. REFERENCES - references used in developing the species description.

The phraseology style of the species descriptions is intended to maximize the information contentin a
limited number of pages. For the purpose of this handbook, we felt the information content was more
important than the style. The literature cited section was similarly constrained to maximize information in
minimum space.

The illustrations and text descriptions of species are to assist the reader in the identification of species
and depict their general appearance. The insets are inciuded to illustrate some of the more prominent
identifying characteristics of the species. The purpose of the handbook, however, is not for identification
per se. It is to assist the reader in a better understanding of the ecology and culture of the species.




The United States distribution maps are included to indicate the general distribution of native species
and areas where exotic species can be used or in which they are naturalized. The date on the distribution
maps indicate isolated or disjunct population distributions. The general character of habitats where the
species occurs is thus generally indicated. More specific information is found in the text.

The growth form iliustrations are included to show the general outline and overall appearance of the
shrubs and trees. In a few cases, we were unable to obtain adeguate samples or photographs for the growth
form illustrations.

In the handbook, subspecies are identified by the name (genus, species, subspecies) in italics. Named
varieties are usually cultivars formally tested, named, and released for production by the U.S. Soil
Conservation Service solely, or in cooperation with, other State and Federal agencies. Named varieties are
identified by ‘Name’.

Abbreviations used in the text are as noted below. These were used to conserve space in the text and
probably are somewhat familiar to most readers.

dbh-diameter breast height, tree diameter at 4.5 ft height

EC -electrical conductivity, a standardized measure of soil salinity
MAP - mean annual precipitation
PLS - pure, live seed; excludes impurities and nonviable seed

1-1-first number is years in seedbed (greenhouse or shadehouse), second number is years
transplants are grown in nursery or field plots to produce larger plants

C-3.C4 -pathways of carbon synthesis in plants

Numerous regional and local revegetation/plant materiais guides contain helpful, condensed matrix
summaries of species characteristics; soil and climatic adaptations; and potential uses of the many native
and introduced graminoids, forbs, legumes, shrubs, trees, and vines. Refer to the following concerning
plant materials for your area and/or consult with specialists in State experiment stations, the USDA
Agricultural Research Service, the U.S. Forest Service, and the U.S. Soil Conservation Service, including
managers of the several plant materials centers of the latter agency.

The Plant Information Network, a computer-based data bank containing rapidly retrievable
information, useful to reclamation planners, about native and naturalized vascular plants in the
States of Colorado, Wyoming, and Montana. {(Write to Plant Information Network, Western Energy
Land Use Team, U.S. Fish and Wildlife Service, 2625 Redwing Road, Ft. Collins, CO 80526 for a guide
for using this information retrieval system.)

Thornburg, A. A. 1982. Plant materials for use on surface-mined lands in arid and semiarid regions.
U.S. Dept. Agr., Soil Conservation Service Pub. SCS-TP-157, EPA-600/7-79-134. For sale by U.S.
Supt. of Documents, Washington, DC 20402.

Plummer, A. P, D. R. Christensen, and S. B. Monsen. 1968. Restoring big game range in Utah. Utah
Div. Fish and Game Publ. 68-3, Salt Lake City, UT 84100.

Rock, H. W.1981. Prairie propagation handbook. Forsale by WehrNature Center, Hales Corners, W
53130.

Shaw, A. F., and C. S. Cooper. 1973. The interagency forage, conservation, and wildlife handbook.
Montana State Univ. Ext. Serv., Bozeman, MT 59715,

Vallentine, J. F. 1971. Range development and improvements. For sale by Brigham Young Univ.
Press, Provo, UT 84601.

Vogel, W. G. 1981. A guide for revegetating coal minesoils in the Eastern United States. U.S. Dept.
Agr. Forest Service General Technical Report NE-68. Available from the Northeastern Forest
Experiment Station, Upper Darby, PA 19082,




DESERT WHEATGRASS OR STANDARD CRESTED WHEATGRASS
Agropyron desertorum (Fisch.) Schult
[= A. pectiniforme Roem & Schulit (1)]

ORIGIN

introduced from Russia, Siberia, and central Asia. See map for distribution in the U.S.

SPECIES CHARACTERISTICS

Cool season, long-lived, perennial bunchgrass of the C-3 type. Typically grows in widely-spaced bunches
in dry sites or nearly as a sod in moister areas. Deep, finely-branched, fibrous root system resistent to
drought, soil erosion, and uprooting. Seedheads distinctively different from other perennial wheatgrasses,
except for others of the “crested wheatgrass compiex.”

Culms erect, 1to 3feettall. Numerous green to dark green, mostly basal leaves with slender,
pointed auricies and a short membranous ligule. Inflorescence a short, dense tassle- or
crest-shaped spike, 1 1/2 to 3 inches long. Crowded spikelets overlap and diverge from
spike’s axis and are three to eight-flowered. Lemmas enveloping seeds and mostily awnless

(1).

Starts growth in early spring, varying with latitude and elevation; makes most of vegetative growth before
June, matures in early to midsummer, and becomes semidormant until cooler and/or damper weather.
Makes fairly good regrowth in fall with adequate moisture. Medium palatability to livestock while green,

iess so after heading; fair palatability to elk yearlong; poor palatability to deer but herds sometimes
concentrate on seeded stands in spring (2).

ENVIRONMENTAL RELATIONSHIPS

Thrives on moderately deep and semifertile loam soils in cool, semiarid areas; much less productive on less
fertile, thin, gravelly, sandy, and clayey soil. Good drought tolerance and excellent winter hardiness; less
tolerant of drought combined with high temperatures of southern latitudes and lower elevations. Persistent
where frost-free (32°F) growing season is less than 120 days. Well-managed stands have longevities of 30
years or longer in intermountain region and over 50 years in the northern Great Plains. Demands moderate
fertility; plants soon become unthriftyin dense stands without persistent legumes in the mixture or nitrogen
fertilization (3). Adapted to weakly acidic and moderately saline soils. Declines only 25 percentat E.C.=10
mmhos/cm (4). Adaptation largely governed by effective precipitation or soil moisture. Generally adapted
tothe 8to 15inches MAP zones but used in less arid sites and with intensive culturein the 5 to 9inches MAP
zone (5). Seeded on selected sites in the central Rocky Mountains up to 8,000 feetin elevation butgenerally
not below 5,000 feet in Arizona and New Mexico. Intolerant of spring flooding for periods longer than 2
weeks and not tolerant of high water table. Fair tolerance to partial shade, less tolerant than Fairway crested
wheatgrass (A. cristatum); neither very persistent in dense brush or aspen. Withstands burning well in the
dormant state. Moderately competitive but compatible with legumes and other cool season grasses not
greatly different in aggressiveness or palatability (2).

CULTURE
Planting Depth, Rate, and Time

Drill seed in a firm seedbed at 1/2 to 3/4 inch depths on loams; up to 1inch deep on coarser, drier, or looser
seedbeds; and 1/4 inch deep on clayey soils (8). Cover broadcasted seed shallowly with soil. Supplemental
Mulching aids estabtishment on steep, erosive sites (6). Fertilizers also may be needed on cut and fill
Materials. Drill seeding rates of 20to 25 PLS per square foot usually needed for minimum satisfactory stand
of 1t0 2 established plants per square foot on semiarid rangelands (7). Commonly used rates vary from 5to
15 pounds PLS per acre for semiarid to subhumid sites. Use 50 to 100 percent more seed when
broadcasting and for mine spoils rectamation and soit stabilization, especially where guicker protective
Cover is needed on harsh sites and on south and west-facing exposures. Denser plant populations from
higher seeding rates provide quicker cover, often take longer to become fully established, with production
about the same from all stated rates after stands fully established (8). Seed preferably before or very early




during the 2-month period with most favorable soil moisture and temperature for rapid germination and
seedling growth and establishment. Options vary wit locality, region, and elevation: late fall, early spring,
tate summer-early fall (Aug. to Sept.); either mid-June to mid-July or after start of the summerrainy period
in the Southwestern Pine Zone; and June in higher mountainous areas (8,9,10).

Seed Cleaning and Quality

Combine seed in stiff dough stage; greatly reduce combine's wind blast. Clean seed in a fanning mill
equipped with a top screen having 1/4 to 1/8 inch oblong openings and a 6 x 26- or 4 x 26-mesh bottom
screen. Seed quality: 95 percent purity; 85 percent germination; 81 percent PLS; and 155,000-175,000 seed
per pound. High viability is retained for 4 to 5 years.

Germination and Seedling Characteristics

Seed germinate in 14 days. Prechilling and germinating in KNOj substrate aids in breaking dormancy in
seed testing. Chilling, wetting or soaking in water, and brief exposure to dry atmosphere hasten
germination. Seedling vigor good and nearly equal to smooth brome (Bromus inermis) and cheatgrass
brome (B. tectorum). Seedlings have lateral seminal roots, elongating coleoptiles, and deep adventitious
roots, characteristics uniquely adapted to semiarid environments. Fungicidal seed treatment aids in
controlling seed-borne seedling diseases. Germination is delayed and reduced on saline soils.

MANAGEMENT

Species is seeded for nonirrigated pasture and hay; landscaping; wildlife food and cover; and for the
stabilization of roadsides, utility lines, industrial sites, and mine spoils. Upland birds use stands for food,
cover, and nesting. Small seeded areas often attract wildlife. May need to seed less palatable species
and/or fence high volume traffic areas. Weeds need to be suppressed on new seedings; herbicides are more
effective than mowing. Stands more efficiently managed when fenced separate from native rangelands.
Rotation spring grazing using only 85 percent of herbage reported to be best management for stands in
intermountain region (11}. Two-crop management system advocated where climate favors abundant fall
regrowth. Spring and fall grazing of seeded stands complements summer use of Great Plains grasslands
and permits their improvement by resting them during critical growth-cycle periods.

ASSOCIATED SPECIES

Compatible in simple mixtures with other grasses, legumes, forbs, and/or shrubs which may add diversity
in cover, diet, and nutrients while providing greater protection against environmental stresses. Better
establishment obtained when strongly competitive members of mixtures, such as legumes and shrubs, or
cereal grains used for companion crop, are in alternate rows with grasses. Greater longevity usually
expected when species used in seeding mixtures are of similar palatability and phenology. Species is often
seeded alone; dense stands suppress annual and many herbaceous weeds. Single species stands require
fertility management program.

PESTS AND DISEASES

Grasshoppers, rodents, and sometimes rabbits reduce stands and forage crop. The black grass bug
(Labops hesperius) lays eggs in stems, and the larvae damage both the stand and forage crop.

IMPROVED VARIETIES

‘Nordan’, selected for superior seed and seedling vigor characteristics, was developed and released from
North Dakota.

'‘Summit’ is a Canadian release, reported to be taller, larger seeded, and more productive than Fairway
crested wheatgrass in western Canada.




Crested wheatgrass or Fairway crested wheatgrass
Agropyron cristatum (L.) Gaertn.

introduced from Siberia via Canada. Simitar to desert wheatgrass but plants are shorter and broader based;
lemmas are mostly awned, seeds smalier, and leaves hairier. It has a weakly sodding growth form, is earlier
maturing, and often less productive. It is more commonly used for soil stabilization, game range
restoration, dryland lawns, and golf courses. Slightly more shade, moisture, and cold tolerant; it is used at
higher elevations and in areas with open brush and open aspen. Reported to have slightly less seedling
vigor and fire tolerance but similar in palatability and nutritive value and sometimes better. Culture is same
as for desert wheatgrass.

‘Buff’ is a cultivar developed in Nebraska from several sources of Fairway.
‘Parkway’, a taller, nonturf variety, was deveioped in Canada.

Siberian wheatgrass
Agropyron sibiricum (Willd.) Beauv.

introduced from U.S.S.R. Similar to desert wheatgrass but has finer stems; fewer, blue-green, lax, mostly
stem leaves; narrower and flatter spikes; and mostly awnless glumes and lemmas. Growth and use
characteristics also similar except it is tolerant of lighter textured soils and drier sites. Has good seedling
vigor. More productive than ‘Nordan’in more arid regions; ‘Nordan' excels with ample moisture. Grows 1 to
2 weeks later into summer before maturing, providing later forage. Same culture appfiies. P-27 cultivar was
developed from selected clones in Aberdeen, Idaho and Pullman, Washington, plant materials nurseries.

REFERENCES
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Figure 1. Desert or standard crested wheatgrass (Agropyron desertorum). Plant x 1/2; spikelet x 5,
floret x 5.




THICKSPIKE WHEATGRASS
Agropyron dasystachyum (Hook.) Scribn.

ORIGIN

Native of western U.S. See map for distribution in the U.S.

SPECIES CHARACTERISTICS

Drought-tolerant, cool season, long-lived, perennial sod-former of the C-3 type. Very simiiar to western
wheatgrass (A. smithii) in life-form and appearance.

Single stemmed to smali tufted, up to 3 feet tall, with widely spreading rhizomes. Root
system dense fibrous, and inciuding rhizomes that are somewhat shaliow. Leaf blades
narrow, usually inrolled and scabrous, mostly green but sometimes blue-green with
relatively less conspicuous upper surface veins. Auricles pointed and semiclasping.
Inflorescence an erect, terminal spike up to 8 inches in length. Spikelets irregularly
flattened toward spike’s axis, sometimes plump and divergent, about 1/2 inch long and
three to eight-flowered. Glumes broadest at or above their middle (broadest at the base in

western wheatgrass), pubescent and acute-tipped. Lemmas 3/8 inch long, usually hairy
and acute- or awn-tipped (1).

Starts growth in spring and matures about 3 weeks earlier than western wheatgrass. Palatability good in

summer and fair in winter to cattle, good palatability to elk yearlong, but only fair palatability to deer in
spring. Makes fair summer and good fali regrowth.

ENVIRONMENTAL RELATIONSHIPS

Most common on medium to coarse-textured soils, including sandy soils, but considered adapted for
seeding on clayey soils. Tolerant of weakly saline soils. Occurs on weil-drained sites with water tables at3
feet or greater depths but moderately tolerant of early spring flooding. Demands fair leve! of fertility; full
stands become sodbound and less productive in 3 to 5 years. Moderately shade and grazing-tolerant.
Native stands occur inthe € to over 20 inches MAP zones; seeded strains believed best adapted tothe 12 to
18 inches zone but also used in the below 10 inches zone. Wide elevational occurrence from near sea level
about Great Lakes up to 10,000 feet in the Wasatch Range in Utah {2). Remarkably fire-toierant; remains
green much of summer; low growing and less of a fire hazard than taller species, but soon spreads and
dominates ground cover after planned sagebrush-grass fires (3).

CULTURE
Planting Depth, Rate, and Time

Drill seed 1/2 inch deep on fine-textured soils and up to 1 inch deep on coarser soils. Firming seedbeds
before seeding is beneficial. Cover broadcasted seed shallowly with soil. Supplemental mulch and light
irrigation on erosive and droughty sites ensure better establishment. About 20 to 25 PLS per square foot
usually needed to obtain 1to 2 plants per square foot. Fewer seeds with rhizomatous species may suffice if
erosion and weed infestations are not serious hazards during longer establishment period. Five to ten
pounds PLS per acre are used for rangeland areas. Rate shouid be increased 100 percentfor broadcasting
with this species. About 50 PLS per foot of row used in tests on surface-disturbed lands in western
Col_orado; similar amounts used for harsh sites and south and west exposures (4). Drill seed eitherin early
Spring, late fali, or late summer-early fall (Aug.-Sept.) with ample moisture. Usually seed prior to the 2-
month period with the most favorable moisture and temperature conditions for seedling establishment (cf.
desert wheatgrass, A. desertorum, for alternatives).

Seed Cleaning and Quality

CO{nbine seed directly. Use fanning mill to clean seed to commercial quality. Seed quality: 85 to 90 percent
Purity; 88 to 90 percent germination; 75 to 81 percent PLS; and 150,000 to 156,000 seed per pound.
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Germination and Seedling Characteristics

Germination occurs in 21 days under ideallab conditions. Prechilling seed improves germination. Seedling
vigor for the species is only fair, better than western wheatgrass but weaker than desert wheatgrass and
intermediate wheatgrass (A. intermedium). 'Critana” variety reported to be good. Species spreads rather
slowly in developing full stands; ‘Critana’ reported to be much improved. The earlier afull stand is attained,
the sooner the stand becomes low-producing and sodbound and in need of nitrogen (5).

MANAGEMENT

This species is considered a special purpose grass usable chiefly for soil stabilization of disturbed lands,
including roadsides, airports, recreation areas, and construction sites receiving little maintenance; fordrier
parts of ditches, canals, and waterways; and for mine spoils. Also provides good upland bird cover. Weeds
need to be controlied on new seedings. Avoid grazing of seedling stands until they are firmlty rooted and
headed. Moderate spring-fall grazing and rotation grazing among spring units recommended for ranges in
satisfactory condition. Deferred grazing only in fall prescribed to improve ranges in unsatisfactory
condition {6). Conservative fertilization program needed to maintain high forage production when species
seeded alone.

ASSOCIATED SPECIES

Common associates: big sagebrush (Artemisia tridentata) in the Great Basin; needle-and-thread (Stipa
comata), sand dropseed (Sporobolus cryptandrus), and prairie sandreed (Calamovilfa longifolia) on
coarse-textured soils of the West; and bluebunch wheatgrass {(Agropyron spicatum) and Idaho fescue
(Festuca idahoensis) in the inland Pacific Northwest and westside Rocky Mountains. Often seeded alone
but also used in mixtures for cover and/or forage. Seed the stronger competitors (e.g., alfalfa (Medicago
sativa), shrubs, or grain) in alternate rows with grass. Species sometimes used as a spreading, undercover
member in mixtures with taller species.

PESTS AND DISEASES

Grasshoppers may thin stands. Seed and seedling diseases minor.

IMPROVED VARIETIES

‘Critana’, only released cultivar, developed from plants growing on road cuts in northern Montana.
Successfully used on mine spoils and for range seedings in Montana and Wyoming and on surface-soil
disturbances in western Colorado (7).

Streambank wheatgrass
Agropyron riparium Scribn. and Smith
{= A. dasystachyum riparium (Scribn. & Smith) Bowden (1)]

Similar in appearance to thickspike wheatgrass. Distinguished by mostly glabrous or smooth lemmas and
by its common habitat of fine-textured soils. Moderately tolerant of saline-sodic soils and relatively
unpalatable. Used for stabilizing disturbed soils and mine spoils; for ditch and canal banks, roadsides,
fairways, and lawns; and to control rangeland erosion. ‘Sodar’, reieased in the Pacific Northwest, is widely
used for low ground cover. Well adapted in the intermountain area. ‘Critana’ outperforms it east of the
Continental Divide in the northern Great Plains (7).

REFERENCES
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Mont. State Univ. Ext. Serv., Bozeman. 205 pp.
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Figure 2. Thickspike wheatgrass (Agropyron dasystachyum). Plant x 1/2; spikelet x 2; floret x 2;
glumes x 2.
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TALL WHEATGRASS

Agropyron elongatum (Host.) Beauv.

ORIGIN

Indigenous to Turkey, Asia Minor, and Russia; common on saline meadows and seashores. See map for
distribution in the U.S.

SPECIES CHARACTERISTICS

Coarse, cool season, tall bunchgrass of the C-3 type. Latest maturing cool season grass used for
revegetation purposes in the West.

Plants large-tufted and up to 5 feet tall or talier under irrigation. Leaf blades green or blue-
green, fiat or inrolled, about 1/4 inch wide, 8to 16 inches long, strongly veined and sparsely
haired. Auricies erect and not clasping. Inflorescence an erect spike as much as 30 inches
long. Spikelets far apart at base of spike, upper ones overlapping slightly; flattened against
spike’s axis early, diverging in an arc upon drying; and 6 to 12-fiowered. Glume with
truncate {square) apices (rounded or abrunptly pointed in intermediate wheatgrass. A.
intermedium); lemmas awnless (1).

Starts growth and matures 1 to 3 weeks later than western wheatgrass (A. smithii). Makes good volume of
summer regrowth and fair amount of fall regrowth with adequate soil moisture. Moderately palatable to elk
in spring and fall but only fair palatability to livestock; cattle use it well before heading, but sheep graze in
patches. Deepest and most productive root system among common salt-tolerant grasses (2,3).

ENVIRONMENTAL RELATIONSHIPS

Thrives on soils which vary from sandy to clayey; much less productive on clays and sands. Has been
established on soils with a pH of 10.1 and has the highest tolerance of any cultivated grass to saline, saline-
sodic, and nonsaline-sodic soils. Species only declined 10 percent in production at EC =10 mmhos/cm (4).
Moderate fertility demands; often becomes unthrifty in dense stands without legumes or fertilizers. Thrives
under irrigation or subirrigation and conditions providing available moisture from spring throughout the
summer. The species requires a minimum of about 14 or more inches MAP; optimumis 16 to 20 inches MAP
on nonirrigated lands. It is recommended for seeding in the 5 to 9 inches MAP zone in Wyoming on salty,
water accumulation sites {§). Species has good winter hardiness; successfully planted between 500 and
7,500 feet in elevation. Only fair shade tolerance. Good fire tolerance whendormant. Tolerates 5to 7 weeks
of early flooding, shallow water tables, and imperfectly drained sites, but intolerant of close, frequent
grazing or defoliation (2,8).

CULTURE
Planting Depth, Rate, and Time

Drill seed 1/2to 3/4 inch deep on fine-textured soils, 1to 1 1/2 inches deep on coarse-textured soils, orup to
2inches deep on drier and looser seedbeds (7). Use 6 pounds PLS per acre fordrillingin 12to 21 inch rows
on semiarid rangelands and as much as 15 pounds PLS per acre in closely drilled rows on subirrigated land.
Increase seeding rates 50 to 100 percent when broadcasting seed or for harsh erosove sites and south and
west exposures. Seed before or very early in the 2-month period most favorable for rapid germination and
seedling growth: late or early spring for northern and mountainous areas, spring on subirrigated sites; and
Aug. 15-Sept. 15 below the 4,000 foot elevation in Great Basin and Pacific Northwest States (2).

Seed Cleaning and Quality

Cut seed with a binder in the soft dough stage or windrow and then combine. Farm-type fanning mills used
to clean seed to commercial quality. Seed quality: 90 to 95 percent purity; 85 to 90 percent germination; 77
to 81 percent PLS; and 75,000 to 80,000 seed per pound.
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Germination and Seedling Characteristics

Seed germinate in 21 days under ideal conditions; prechilling hastens germination. Seedling vigor is good
to very good. Stands usually established by the second and third seasons on irrigated and non-irrigated
sites.

MANAGEMENT

Species widely used for seeding lands for pasture, hay, silage, and standing winter feed; also planted in drill
strips for upland bird nesting sites, cover, and food. This grass is also used for stabilizing and reclaiming
saline-sodic areas for other uses and for shoreline protection (2). Recently found useful as snow and wind
barrier to drift snow and reduce wind erosion in croplands. Sometimes planted for calving and lambing
cover. Herbicides usually most effective in controlling weeds in newly seeded stands but careful grazing
suppresses grassy weeds. Otherwise, protect seedings from grazing until grass heads out and is well
rooted. Species best seeded alone and fenced separately from other units for optimum management.
Manage grazing and harvesting to maintain a 6-inch stubbie. Mowing to a 10-inch stubble first year helps
prevent too close grazing (6). Species fits well into long pasturing season rotations with earlier and later
deveioping pastures.

ASSOCIATED SPECIES

Usually planted alone; where adapted, useful, and manageable, seed in mixture with alfalfa (Medicago
sativa) or yellow sweetclover (Melilotus officinalis). Plant legume and grass in alternate rows where
possible.

PESTS AND DISEASES

Insects nota problem. Gophers dislike species’' coarse roots, Susceptible to leaf and stem rusts under moist
and humid conditions but usually not a serious problem. Powdery mildew occurs with prolonged damp
weather.

IMPROVED VARIETIES

‘Alkar’, developed in Washington, is a late maturing, coarse cultivar with blue-green leaves and a dense,
highly productive root system. 'Jose’ is a less coarse, earlier maturing cultivar released from New Mexico.
‘Largo’, also from New Mexico, has been widely used in the southern intermountain and Rocky Mountain
States. ‘Orbit’ was selected for superior winter hardiness and released from Canada. ‘Platte’, a Nebraska
release, was developed near Cheyenne, Wyoming (7).

REFERENCES

{1) Cronquist, A., A. H. Holmgren, N. H. Holmgren. J. L. Reveal, and P. K. Holmgren. 1977. Intermountain flora. Vol. 6.
The monocotyledons. Columbia Univ. Press, NY. 584 pp.

(2) Hafenrichter, A. L., J. L. Schwendiman, H. L. Harris, R. S. MaclLauchlan, and H. W, Miller. 1968, Grasses and
legumes for soil conservation in the Pacific Northwest and Great Basin States. U.S. Dept. Agr., Agr. Handb. 339.
69 pp.

(3) Robertson, J. H. 1955. Penetration of roots of talt wheatgrass in wet saline-atkali soil. Ecology 36:755-757.
(4} Bernstein, L. 1964. Salt tolerance of plants. U.S. Dept. Agr. inform. Bull. 283:10-12.

(5) Lang, R., F. Rauzi. W. Seamands, and G. Howard. 1975. Guidelines for seeding range, pastureand disturbed lands.
Wy. Agr. Exp. Sta. Bull. 621. 11 pp.

{6) Shaw, A.R.,and C.S. Cooper, co-chairmen. 1973. The interagency forage, conservation, and wildlife hand-
book. Mont. State Univ. Ext. Serv., Bozeman. 205 pp.

(7) Kilcher, M. R., and T. Lawrence. 1970. Emergence of Altai wild rye and other grasses as influenced by depth of
seading and soil type. Canadian J. Plant Sci. 50:475-479.
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all wheatgrass (Agropyron elongatum) (after Hafenrichter et al. 1968). Plant x 2/5; cioseup

(ligule, auricle) x 4 1/3; floret x 2 1/2; spikelet x 3 1/2.

Figure 3. T
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INTERMEDIATE WHEATGRASS

Agropyron intermedium {Host.) Beauv.

ORIGIN
Native of U.S.S.R., around the Black Sea, and Manchuria. See map for distribution in the U.S.

SPECIES CHARACTERISTICS
Cool season, open sod former of the C-3 type.

Erect culms 2 to 4 feet tall with clumped, basal blue-green or green leaves and short,
spreading rhizomes. Leaf blades smooth to slightly scabrous; sheaths hairy-margined.
Ligule short, membranous and collar-iike. Auricles well developed and clasping. Inflores-
cence a siender, erect spike up to 10 inches long. Spikelets three to eight-flowered, early
pressed close to axis, later diverging slightly at tips, less so than tall wheatgrass (A.
elongatum). Glumes oblong to lance-shaped with rounded or abruptly pointed tips
(square-tipped in tall wheatgrass) and smooth or hairy. Lemmas broadly lance-shaped with
rounded or acute tips, smooth and sparsely hairy (1).

Species starts growth about as early as crested wheatgrass (Agropyron cristatum), matures several weeks
later, and has a longer vegetative period. Produces a dense mat of roots and rhizomes in surface soils and
extensive fibrous roots nearly as deep as tall wheatgrafss. Makes a fairty good volume of summer regrowth
and a good volume of fall regrowth when adequate soil moisture is present or when irrigated.
Palatability to elk good yearlong; good palatability to cattle when green, fair palatability in winter; fair
palatability to deer in spring, although locally heavy spring use sometimes reported (2,3).

ENVIRONMENTAL RELATIONSHIPS

Thrives on medium to fine-textured, medium to high fertility soil in cool, subhumid climates, but is used in
sandy soils and in semiarid zones on moister sites. Tolerant to weekly acidic and basic soils and to
moderate salinity. Moderately high fertility demand. Requires about 15 inches MAP with major portion
available during growing season for good production and stands at tower elevations. Widely used on more
favorable sites in the Rocky Mountains and adjacent foothills and mesas inthe 10to 15 inches MAP zone.
More drought-tolerant than smooth brome (Bromus inermis) butless orought and cold-toierant than desert
wheatgrass (A. desertorum). Seeded on suitable sites up to elevations a littie above 1,000 feet in the
northeastern Great Plains to as high as 10,000 feet in the Rocky Mountains. Highest producing of six
wheatgrasses at several Montana stations and in early tests in western North Dakota and in the
Southwestern pine zone (4). Tolerant of the semishade of open shrub overstories and fire-tolerant,
especially in the dormant state, due to rhizomes. Stand longevity often only 5 to 10 years in drier areas
under close grazing (5); but, in some cases, up to 30 years under careful management or nonuse; e.g.,
Davis County, Utah terraced watersheds. Tolerates early spring flooding for 3 to 5 weeks and a water table
at 3 foot depths (3}.

CULTURE
Planting Depth, Rate, and Time

Drill seed 1/2 inch deep on fine textured soils and to 1 inch deep on medium-textured soils. Tests show good
emergence from 2-inch depths, which would be useful in drier sites, looser seedbeds, and coarser soils (6).
Drill seed 5 to 15 pounds PLS per acre, varying rate according to moisture, desired stand density, ease and
quickness of stand establishment, and seeding purposes and management. Use 50 to 1G0 percent more
seed for broadcasting, harsh sites, and for south and west-facing exposures. Herbage production usually
very similar for all rates after full stand establishment. Seed before or very early in the 2-month period with
the most favorable conditions for rapid germination and seedling growth: early spring, late fall; late summer
or early fall (Aug. or Sept.}; mid-June to mid-July in the Southwestern pine zone; or in June in higher
mountains (7). This species can be sodded on critical areas.
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geed Cleaning and Quality

Combine seed when it is fully mature or windrow firstin the hard dough stage. Clean seed in afanning mill
having 1/14 x 1/2-inch holes in upper screen and 6 x 18-mesh bottom screen. Seed guality: 90 percent
purity: 85 to 90 percent germination; 77 to 81 percent PLS; and 80,000 to 100,000 seed per pound.

Germination and Seedling Characteristics

After prechilling, seed germinates in 28 days in !ab tests. Chilling, wetting, and soaking seeds hastens
germ'mation. Strong seedling vigor. Stand usually well established by second year under favorable growing
conditions. Responds well to irrigation; light irrigations improve stand establishment.

MANAGEMENT

Species widely used for pasture, hay, and in conservation plantings for stabilizing ditches and canal banks,
roadsides, waterways, and disturbed tands. It provides good nesting and escape cover for game ano
nongame birds, as well as forage for big game and small game animals. New seedlings may reguire weed
control; herbicides usually are most effective. Some warm season annual weeds might be tolerated wheare
quick cover is critically needed. Withhold grazing until new seedings are headed and firmly rooted.
Moderate grazing essential with this species; leave a 4 to 6-inch stubble. Stand iongevity may be improved
by resting it from grazing for 1to 2 months during the active growing period. Shortiongevity undergrazing
in drier areas suggests this species may need to be used for short term high production under intensive
management or managed just forcover without much grazing. Fertility management or use in mixtures with
legumes necessary with the first option.

ASSOCIATED SPECIES

Suitable as a grass component in mixtures with other cool season grasses and with adapted legumes, forbs.
and shrubs. Drill strong competitors, like alfalfa (Medicago sativa) and shrubs, in alternate rows with
grasses for better establishment. This species and alfalfa is a very common mixture in subhumid and
irrigated areas.

PESTS AND DISEASES

Susceptible to damage from Banks grass mite (Oligonychus pratensis), black plant bug (/rbisia pacificus),
black grass bug (Labops hesperius), grasshoppers, and cutworms. Pesticide controls avaitable where
economical to use. Seed treatment with fungicides gives some control of seed-borne seedling diseases,
thus increasing stand density. Stem and leaf rusts and ergot occasionally affect forage quality.

IMPROVED VARIETIES

Amur', aNew Mexico release, is taller, coarser, uniform gray-green cultivar that develops more rapidiy than
Greenar. ‘Greenar’, from Washington, is a dark green, moderate sod-farming type. ‘Oahe’, from South
Dakota, is a tall, coarse, blue-green, rapid sad-forming type. ‘Slate’, developed in Nebraska, is an erect.
slate-green. strongly spreading type.'Tegmar', from ldaho, is a dwarf, strong sod-forming type for erosion
control. ‘Chief’ is a gray-green type developed in Canada (8).

Pubescent wheatgrass
A_grop_yron trichophorum (Link) Richt
(= A. intermedium trichophorum (Link) Halac. (1)]

Cooli season, open sod former from U.S.S.R. Distinguished from intermediate wheatgrass by dense
Pubescence on spikes, spikelets, glumes, and lemmas. Adapted and used in nearly same zones as
Intermediate wheatgrass but slightly more drought, heat, and salt-tolerant. Somewhat less palatable than
lnter‘mediate wheatgrass but some overlap among different varieties. Generally better stand ratings and
zer5|§tence in sagebrush and pinyon-juniper zones; more commonly used for disturbed land stabilization
le‘ZSVPIT? Somewnhat less vigorous sodding habit. ‘Luna’, New Mexico cultivar with wide, lax, dark green
den:S, Topar' a Pacific Northwest release with dense sod-forming habit; ‘Trigo’, earty developing, less
int € SQd—former adapted to Mediterranean climates; and ‘Mandan_ 759, a mixed pubescent and
Brmediate wheatgrass type with good seedling vigor and forage productian (8).
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WESTERN WHEATGRASS
Agropyron smithii Rybd.

ORIGIN

A native species of primary importance in the northern Great Piains. Occurs in every Western State. See
map for distribution in the U.S.

SPECIES CHARACTERISTICS
Medium height, cool season, coarse-leaved, sod-forming perennial of the C-3 type.

Single or few stemmed, rigidty erect plants 1 to 3 feet tall, with strong spreading rhizomes.
Blue-green leaves with hairy sheaths and strongly veined, flat or involute biades. Ligule
very short and membranous; auricles clasping and often purple. Inflorescence a short, stiff
spike 2 to 6 inches long. Spikelets tightly overlapping, somewhat flattened, and 4 to 10-
flowered. Glumes narrowly lance-shaped and broadest at base, gradually tapering to a
pointed or very short-awned tip {glumes broadest near middle in thickspike wheatgrass (A.
dasystachyum) (1).

Starts growth during March or very early April in most central and northern Great Plains areas, matures
during August, and makes fair volume of summer and fall regrowth. Moderately palatable to elk and cattle
yearlong, less so in late summer, and palatable to deer only in spring (2).

ENVIRONMENTAL RELATIONSHIPS

Thrives on fine to very fine-textured soils having moderate or higher levels of soil moisture. Tolerant of
moderately coarse soils and seeded on such sitesin the northern Great Plains; elsewhere, often replaced by
thickspike wheatgrass and other native species better adapted to sandy soils. Tolerant to strong soil salinity
and to saline-sodic soils. Moderate nitrogen fertility demanding for vigorous early spring growth and high
sustained forage production in colder and moister areas; increases its composition in warm season grass
mixtures after N fertilization. Mesic in moisture requirements; thrives in swales, overflow sites, and
subirrigated lowlands. Tolerant of poor drainage, water tables within 6 inches of soil surface, and early
spring flooding. Generally adapted to the 14 to 20 inches MAP zones but usable for seeding in moister sites
in the 10 to 14 inches zone. Tolerant of moderately severe droughts if not greatly prolonged, surviving by
underground rhizomes. Strong cold hardiness, especially with local strains and ecotypes. Species grows
from lower Great Plains and Great Basin elevations in adapted sites up to about 9,000 feet in central
mountain latitudes. Moderate tolerance to partial shade. Good fire tolerance in dormant state; usuaily
survives fires during growing season but recovery delayed. Revegetates rapidly after planned burning of
sagebrush-grass ranges. Strongerrooting habits thanthickspike wheatgrass in preliminary tests of surface
mined soils and flyash (3). Moderate grazing tolerance but suffers from close spring grazing. Respondsas a
decreaser in the below 20 inches MAP zones on upland sites in the central Great Plainsand asan increaser
in the over 20 inches zone (4). Moderately compatible with other species similar in palatiblity and
aggressiveness. Often increases in composition when mixed with taller or more palatable species or
decreases with shorter grasses and warm season species when grazed in early spring. f

CULTURE
Planting Depth, Rate, and Time

Drill seed 1/2 to 1 inch deep on fine and medium-textured soils, respectively. Cover broadcasted seed :
shallowly with soil. Supplemental muiching and light irrigating aid stand establishment on arid, droughty, ;
and erosive sites. About 20 to 25 PLS per unit area needed as seeding rate to establish one plant per unit :
area under moderately favorable nonirrigated conditions. Recommended drill seeding rates: 5 to 15
pounds PLS per acre for semiarid to subhumid areas. Increase rates 50 to 100 percent for broadcasting,
quicker and denser cover, or for harsher south and west-facing sites. Seed before or very early in the 2-
month period having the most favorable conditions for rapid germination and seedling growth: early
spring, late fall; tate summer to early fall (Aug. or Sept.); or June 15 to July 15 (only in Southwestern pine
and pinyon-juniper zones). Species may be sodded on critical areas.
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Seed Cleaning and Quality

Combine seed directly or windrow first. Seed cleaned in a tarm-type fanning mill equipped with an upper
screen having 1/14 x 1/2-inch holes and a 6 x 20-mesh lower screen. Seed quality: 85to 90 percent purity; 75
to 80 percent germination; 64 to 72 percent PLS; and 110,000 to 126,000 seed per pound. Seed retains good
viability for 5 years and increases in germination percentage for 2 to 3 years after harvest.

Germination and Seedling Characteristics

Germination occurs in 28 days under ideal lab conditions; prechilling seed aids germination. Seedling vigor
of species only fair; some cultivars better. Plants spread slowly until established and often take several
years to develop full stands. Very hardy and durable grass when well established.

MANAGEMENT

Either native or seeded stands used for pasture and hay; also widely used for soil erosion control, critical
area stabilization, and surface mine reclamation (5). Stands more easily managed when seeded alone but
useful in mixtures with other grasses and species not differing greatly in patatability and phenology.
Control weeds during early part of first growing season; Kansas studies indicate skillful grazing
management, use of herbicides, and repeated mowing are satisfactory options (6). Grazing moderately to
utilize no more than 50 to 60 percent of herbage, leaving an ungrazed stubble of 3 to4 inches, and periodic
resting from grazing during the growing season heip maintain vigorous stands. Nitrogen fertilization
sometimes cost effective in colder regions with ampié moisture.

ASSOCIATED SPECIES

Species grows in pure stands or mixed with alkali sacaton (Sporobofus airoides), basin wildrye (Elymus
cinereus), green neediegrass (Stipa viridula), buffalograss (Buch/oe dactyloides), blue grama (Bouteloua
gracilis), and sometimes with big sagebrush (Artemisia tridentata), and black greasewood (Sarcobatus
vermiculatus). Sometimes seeded in mixtures with desert wheatgrass (Agropyron desertorum), awniess
bluebunch wheatgrass {A. inerme), blue grama, and sideoats grama (B. curtipendula) for forage and with
sod-formers among these and rhizomatous wheatgrass species (Agropyron spp.) with or without forbs or
shrubs for soil stabilizing cover. Seedings often planned in mixtures proportioned among species to restore
approximate composition of the climax vegetation for each site. Better stand establishment and planned

proportions may be obtained when strong competitors are seeded in alternate rows with weaker members
of mixtures.

PESTS AND DISEASES

Susceptible to grasshopper damage only during moderate to heavy infestations. Ergot and leaf and stem
rusts may affect forage quality in prolonged wet periods.

IMPROVED VARIETIES

‘Arriba’, Colorado selection developed in New Mexico, shows rapid germination, good seeedling establish-
ment, and high seed production. ‘Barton’, developed in Kansas, has high forage production and rust
resistance. ‘Rosana’, from Montana, shows good adaptation in that State, Wyoming, and western Dakotas.
Flintlock' is recommended for seeding in Nebraska and southcentral South Dakota. 'Mandan 456’ was

developed for its dense growth, leafiness, soft leaves, and rust resistance; it is considered usefuiin parts of
the Dakotas and Montana (5).

REFERENCES

(1) Beetle A. A. 1977. The wheatgrasses of Wyoming. Wy. Agr. Exp. St. Res. J. 39 R. pp. 108-113.

() Shaw, A. F., and C. S. Cooper, co-chairmen. 1973. The interagency forage, conservation and wildlife hangbook.
Mont. State Univ. Ext. Serv., Bozeman. 205 pp.
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3) Howard, G. S., G. E. Schuman, and F. Rauzi. 1977. Growth of plants on Wyoming surface-mined soils and flyash. J.
Range Manage. 30:306-310.




(4) Vallentine, J. F. 1967. Nebraska's range and pasture grasses. Neb. Ext. Serv. Circ. E.C. 67-170. pp. 23, 24.

(5) Thornburg, A. A. 1982. Plant materials for use on surface mined lands in arid and semiarid regions. SCS-TP-157;
EPA-600-7-78-134. 88 pp.

(6) Lauchbaugh, J. L., and C. E. Owensby. 1978. Kansas rangelands. Kans. Agr. Exp. Sta. Bull. 622. 56 pp.
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BLUEBUNCH WHEATGRASS
Agropyron spicatum (Pursh) Scribn. & Smith

ORIGIN

Native species of primary importance in inland Pacific Northwest; extensive occurrence in western U.S.
See map for distribution in the U.S.

SPECIES CHARACTERISTICS
Cool season, long-lived, perennial bunchgrass of the C-3 type.

Culms erect, 1.5 to 4 feet tall, from medium-sized tufts. Leaves mostly cauline with narrow,
fiat, or loosely inrolled blades up to 8 inches long. Ligule short and membranous; auricles
weakly to well developed and often purplish. Spike-type ofinflorescence,3to8incheslong.
Spikelets borne far apart to barely overlapping, about 3/4 inch long, with four to eight
florets. Glumes awnless or very short awned; lemmas enclosing seed usually awned with a
strongly divergent awn 1/2 to 1 inch long (1).

Species starts growth in very early spring, about the same time as desert wheatgrass (A. desertorum),
matures 1 to 3 weeks earlier, becomes semidormant concurrently, renews growth and makes moderate
volume of regrowth in fall somewhat proportional to moisture supply. Good palatability to elk spring and
fall, fair palatability to deer, and moderately good palatability to livestock all seasons but somewhat
reduced during late summer dormancy. Some forage use made by antelope in spring (2).

ECOLOGICAL RELATIONSHIPS

Optimum native stands occur on silty soils of loess hills in the Palouse prairies. Stands are fairly common
on sandy and clayey soils and even occur on thin, rocky, and gravelly soils. Tolerant of weakly saline soils
and of seeded wheatgrasses. Native stands occur in the 8 to 35 inches MAP zone; species is considered
better adapted for seeding in the 10 to 20 inches zone. Its use is reported in the 6 to 9 inches zone in
Wyoming and in the 8 to 12 inches zone in the Great basin. It is only marginally successful in the 3 to 10
inches zone in southern Idaho (2,3). Intolerant of high water tables, poor drainage, and much early spring
flooding. Relatively nonresponsive to irrigation and fertilization of mature forage stands but such practices
sometimes aid stand establishment. Drought resistance better than crested wheatgrasses, and there is
greater root and forage production on drier sites (4). Good winter hardiness but considerable variation
among local strains and ecotypes within species. Elevational range from 500 to 10,000 feet in the
intermountain West. Species has only fair fire tolerance in the dormant state; it recovers and enlarges
bunches and composition after planned sagebrush-grass burning. More productive in full sunlight although
tolerant of semishaded habitats of open shrublands and woodlands. Moderate tolerance to grazing except
in early spring (during May in eastern Oregon). Lowest internode of grass is threadlike and fragile; grazing
removes whole stems. Seeded stands reported to have variable longevity depending on seeding success
and management (5,6}

CULTURE
Planting Depth, Rate, and Time

Drill seed 1/2 inch, 1/4 inch, and 3/4 inch deep on lcamy, clayey, and sandy soils, respectively. Cover
broadcasted seed with soil to similar depths. Drill seeding rates vary from 5 to 10 pounds PLS per acre for
rangeland revegetation purposes. Fifty to 100 percent more seed should be used for broadcasting and for
harsh and south and west-facing sites. Seed before or very early in the 2-month period most favorable for
seedling establishment; usuatly either early spring or late fall, but also possible in early fali (during August
and September) in areas with good fall moisture or on summer-fallowed fields (4).

Seed Cleaning and Quality

Harvest seed either with a swather or binder while seed isinsoft dough stage to minimize loss by shattering.
Process awned seed for commercial purposes and for drill seeding in a swinging-type hammermil! set to
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run at 720 rpm cylinders speed and equipped with a 1/4-inch screen to remove awns. Use fanning mill to
clean processed and unawned seed to commercial quality. Awned seed can be broadcasted without
processing. Seed quality: 90 percent purity; 85 to 80 percent germination: 77 to 81 percent PLS; and 140,000
to 150,000 seed per pound.

Germination and Seedling Characteristics

After prechilling, seeds germinate in 14 daysin lab tests. Studies show that seeds germinate at a variety of
constantand variable temperatures. Seedling vigor only fair, weaker than crested wheatgrasses and much
weaker than cheatgrass brome (8romus tectorum), a weedy competitor. Stands establish slowly ang
usualty require a third year; crested wheatgrasses (A. cristatum/A. desertorum) attain full stands at least 1
year earlier. More consistent and greater production than crested wheatgrass reported after stands fully
established on some adverse sites.

MANAGEMENT

Species only used to fimited extent due to problems with seed supplies, harvesting and processing seeds,
and inconsistent stand establishment. Uses include seeding abandoned croplands, depleted ranges, and
bare or disturbed lands. Shows same promise for revegetating mine spoils in zones of adaptation. New
seedings require control of competing weeds. Protect such stands from grazing, usually for two growing
seasons or until plants head out and are firmly rooted. Avoid grazing established stand in May if possibie;
either defer them from spring use or rotate grazing among several pastures using a different unit in May.
Still better, develop crested wheatgrass pastures for May grazing and graze biuebunch wheatgrass at other
seasons. Grazing should remove no more than 50 percent of the current annual herbage crop. Species is
superior in forage nutrients to crested wheatgrasses at same stages of plant development. Species
deserves research attention to develop superior strains, particularly for drier areas and poorer sites within
its range.

ASSOCIATED SPECIES

Bluebunch wheatgrass occurs mixed in native stands with Idaho fescue (Festuca idahoensis), Sandberg
bluegrass (Poa secunda), big sagebrush (Artemisia tridentata), western juniper (Juniperus occidentalis},
and arrowleat balsamroot (Balsamorrhiza sagittata) and other species of the big sagebrush. juniper-
pinyon, mountain shrub, open aspen, and subalpine park communities. Species commonly seeded aione
due to special management requirements, but sometimes mixed with other cool season grasses, alfalfa
(Medicago sativa), and, less commonly, with forbs and shrubs. Seed any strong competitors, such as alfalfa
and cereal wheat or rye, in alternate rows to prevent suppression of weaker grass seediings.

PESTS AND DISEASES

Treat seed with insecticides and fungicides to contro! wire worms and soil-borne pathogens, especially in
the Pacific Northwest. Gophers less troublesome with this species than with crested wheatgrass (4).

IMPROVED VARIETIES

None.

Beardless bluebunch wheatgrass
Agropyron inerme (Scribn. & Smith) Rydb.
[= A. spicatum (Pursh) Scribn. & Smith forma inerme Beetle {1)]

This_form occurs intermixed with the awned form of bluebunch wheatgrassin greater proportionsin higher
Precipitation areas of the intermountain region. It retains most of the same characteristics and adaptations
of the species exceptfor havingrhizomes, an open sod-forming habit, strangly involute feaves, and awntess
lemmas or sometimes very short, straight awns on a smaii proportion of plants. Culture is the same as for
blulebunch wheatgrass but hammermilling of seed is unnecessary. Seedling vigor may be slightly superior
to ‘common’ bearded bluebunch wheatgrass, but is stili much weaker than crested wheatgrass. Beardless
Wheatgrass is much more widely seeded than the pearded form.



IMPROVED VARIETY

‘Whitmar’ is a cultivar selected and deveioped in Washington from an intermediate awnless strain that has
broad adaptation in the Pacific Northwestand Great Basin States. [tis almost the only planting seedstock of
either form of the species generally available and used for revegetation in the West today.

REFERENCES
(1) Beetle, A. A.1977. The wheatgrasses of Wyoming. Wy. Agr. Exp. Sta. Res. J. 38R. pp. 113-114.,

(2) Plummer, A.P,A.C.Hull,Jr., G.Stewart,and J.H. Robertson. 1955. Seeding rangelands in Utah, Nevada, southern
ldaho, and western Wyoming. U.S. Dept. Agr., Agr. Handb. 71. 73 pp.

(3) Thornburg, A. A. 1982. Plant materials for use on surface mined lands in arid and semiarid regions. SCS-TP-157;
EPA-600-7-79-134. 88 pp.

(4) Hafenrichter, A. L., J. L. Schwendiman, H. L. Harris, R. S. MaclLauchlan, and H. W. Miller. 1968. Grasses and
tegumes for soil conservation in the Pacific Northwest and Great Basin States. U.S. Dept. Agr., Agr. Hand. 339.

69 pp.

{5) Plummer, A. P, D. R. Christensen, and S. B. Monsen. 1968. Restoring big game ranges in Utah. Utah Game and
Fish Dept. Publ. 68-3, Salt Lake City. 183 pp.

(6) Lang, B., F. Rauzi, W. Seamands, and G. Howard. 1975. Guidelines for seeding range, pasture, and disturbed fands.
Wy. Agr. Exp. Sta. Bull. 621. 11 pp.
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Figure 6. Bluebunch wheatgrass (Agropyron spicatum). Plant x 1/2; spikelet x 3.
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REDTOP
Agrostis alba L.
[= Agrostis stolonifera L. (1)]

ORIGIN

Native to Europe. Naturalized in more humid areas of the U.S. See map for distribution in the U.S.

SPECIES CHARACTERISTICS
Cool season, open sod-former of the C-3 type.

Spreading rhizomatous or stoloniferous perennial with decumbent to semierect culms 1 to
4 feet tall. Leaf blades coarse, flat, and pointed. Thin, membranous ligule about 1/4 inch
long and pointed. Inflorescence asemiopen, conical-shaped, red panicle, often closing and
bleaching brownish after flowering. Spikelets one-flowered, borne on whorled branches.
Glumes purplish and lance-shaped; lemmas awnless with minute bearded base (1).

Species starts growth in early to midspring, varying with latitude and altitude; matures in mid to late
summer and makes fair volume of fall regrowth in wet sites. Good palatability to livestock in spring and
early summer, fair palatability after headed but poor in winter (2}.

ENVIRONMENTAL RELATIONSHIPS

Mesic to semihydric in moisture requirements; widely adapted inthe humid 20 to over 40 inches MAP zones
where moisture accumulates. Thrives best on moist to semiwet soils. No marked soil texture limitation
when moisture abundant; otherwise best on clay loam and loam soils. Tolerant of moderately acidic and
nutritionally poor soils low in calcium, phosphorus, and potassium. Not suited for planting on limey soils or
on limestone sites. Tolerant of poorly drained wetlands and subirrigated sites, submergence, and frequent
flooding. Fair tolerance to soil salinity and moderate to fair drought tolerance compared to grasses seeded
on humid and semiarid areas, respectively. Good grazing resistance among humid pasture grasses due to
semiprostrate form, rhizomes, and lower palatability, often increasing in cover in grazed pasture mixtures.
Dense sodded stands become unproductive without nitrogen fertilization orlegumes. Good cold tolerance;
species seeded or naturalized from near sea level on east and west coasts to subalpine elevations in
mountains. Tolerant of semishaded environments. Moderately competitive; slightly too aggressive for
weaker turf species and sometimes weedy (3). Only fair tolerance to fire (4).

CULTURE
Planting Depth, Rate, and Time

Small seeded; seed no deeper than 1/2 inch, preferably shallower on finer textured and moist soils. Cover
broadcasted seed to similar depth; seed may be pressed into soil with a cultipacker. Rates for drill seeding
only need to be about 4 to 5 pounds PLS per acre. Commonly used rates of 8 to 10 pounds per acre liberal
and adequate for broadcasting and for poorer seedbeds and harsh sites. Seed before the 2-month period
that has the most favorable conditions for rapid germination and seedling growth; best times are usually
early spring, late fall, early fall, or in June or July, latter dates for higher mountain areas. (5).

Seed Cleaning and Quality

Combine in hard dough stage; atso can be harvested by swathing or binding first. Ciean in fanning mill
equipped with 28 x 28 mesh and 50 x 50 mesh upper and lower screens. Seed guality: at least 92 percent
purity; 90 percent germination; 83 percent PLS; and 4,990,000 seed per pound.

Germination and Seedling Characteristics

Seed germinates rapidly in 10 days in lab tests. Good seedling vigor; sometimes planted at greatly reduced
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rates as a fast-developing “nurse crop” with slower developing lawn grasses. Develops into full stand by
second season when seeded at full rate; sometimes nearly full cover at end of first season.

MANAGEMENT

Species seeded for pastures, meadows, hay, lawns, golf courses, wet waterways, ditchbank cover, soil
conservation in burned or cut-over timberlands, to retard weed invasion in wet lowlands or irrigation
projects, andtorevegetate acid mine spoilsin humid eastern States (6). Usually used in mixtures atreduced
rates of seeding for temporary lawns, rough landscaping, or low maintenance cover; but used where
species uniguely fits wetter habitats better than timothy (Phleum pratense) and lower fertility sites better
than other species, like smooth brome (Bromus inermis} or Kentucky bluegrass {(Poa pratensis). More
commonly used for forage orturfin humid zones. Redtop pasture mixtures need to be grazed rather closely
in a rotation grazing system to keep plants producing palatabie new regrowth all season on wet and
subirrigated sites (7). Hay must be cut in early flowering stage to maintain acceptabie quality. Weed control
needed in first-year stands and fertility management or renovation in older sod-bound stands.

ASSOCIATED SPECIES

Sometimes seeded in mixtures with other turfgrasses with or without legumes. May dominate such
mixtures uniess managed to control competition. Makes a rather coarse sod and unattractive in amenity
turfs. Redtop and alsike clover {Trifolium hybridum) make a good mixture for wet meadows and
subirrigated sites. Also used as quick cover-developing species in game range restoration and disturbed
land seeding mixtures.

PESTS AND DISEASES

Susceptible to leaf rusts and spotting and snow mold; usuatly not serious.

IMPROVED VARIETIES

None.

REFERENCES

{1) Cronquist, A, A. H. Holmgren, N. H. Holmgren, J. L. Reveal, and P. K. Holmgren. 1977. Intermountain flora. Vol. 6.
The monocotyledons. Columbia Univ. Press, NY. 584 pp.

(2) Vallentine, J. F. 1871. Range development and improvement. Brigham Young Univ. Press, Provo, UT. 516 pp.

(3) Hafenrichter, A. L., J. L. Schwendiman, H. L. Harris, R. S. MacLauchlan, and H. W. Milier. 1868. Grasses and
legumes for soil conservation in the Pacific Northwest and Great Basin States. U.S. Dept. Agr., Agr.Handb. 339.
168 pp.

(4) Wright. H. A., Dept. Range and Wildlife Manage., Texas Tech Univ., Lubbock. Personal communication. June 2,
1882.

(5) Plummer, A.P., D. R.Christensen,and S. B. Monsen. 1968, Restoring big game ranges in Utah. Utah Fish and Game
Pubi. 68-3. 183 pp.

(6) Ruffner, J. D. 1973. Projecting the use of new plant materials for special reclamation problems. Pages 108-117 in
Research and Applied Technolagy Symposium on Mined-Land Reclamation. Nat. Coal Assn., Monroeville, PA.
150 pp.

(7) Vailentine. J. F. 1967. Nebraska's range and pasture grasses. Neb. Ext. Serv. Circ. 67-170. 55 pp.
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Figure 7. Redtop (Agrostis alba). Plant x 1/2; spikelet, floret x 5.
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BIG BLUESTEM
Andropogon gerardii Vitman

ORIGIN
Native to most areas east of Rocky Mountains. Primary species of tallgrass prairie of Midwest. See map for
distribution in the u.s.

SPECIES CHARACTERISTICS

Tall, long-lived, warm season, bunchy sod-former of C-4 type; a decreaser in most native grassland
habitats.

Culms 3 to 6 feet tall, reddish-purple at maturity. Rhizomes thick, 3 to 6 inches long.
Numerous long basal and stem leaves green to dark green, often tinged with purple; blades
flat to V-shaped, broad, rough-edged, upper surface pimply hairy on basal leaves. Ligule
short, membranous, irregular, split margined. Inflorescence a two to six-branched raceme
shaped like a turkey foot, source of another common name. Spikelets borne in pairs along
raceme axis; one stalkless, plump, awned, and fertile and other stalked, slender, awnless,
and usually sterile. Sterile florets add to chaffy seed quality and low purity (1).

Freely interbreeds, and is being artifically bred, with sand bluestem (A. halli), which is distinguished by
longer rhizomes, fuzzier seedheads, shorterawns, lighter blue-green foliage, and sandy soil habitats. Starts
growth in mid to late spring and matures in September and October. Makes good summer regrowth but very
little fall regrowth. Highly palatable to cattle fromiate spring until fall; only fair winter palatability. Preferred
over other species by elk in early growth stages (1).

ENVIRONMENTAL RELATIONSHIPS

Thrives on deep, fertile silt and clay loam soiis of lowlands, draws, and ravines, including overflow and
subirrigated sites in the 20 to 30 inches MAP zones of central U.S.; also common on the calcareous
blackland soils from east Texas to Georgia. Occurs less commonly in sandy draws, on shallow, gravelly
ridges, and near iimestone ledges in wet years. Moderate salinity tolerance; common on basic reacting soils
{1,2). Moderate fertility requirements. Moderate tolerance to high water tables and short term submergence
and flooding. More productive with water tables below the surface and fairly good drainage (1,2,3).
Moderate shade tolerance. Good winter hardiness of local native seed sources or strains; some stand
losses with seed from distant southern sources and reduced yield with seed from distant northern sources.
Very tolerant to fire in dormant or earliest growth states; late spring burning results in earlier growth, more
uniform grazing use, greater steer weight gains, increased species’ cover, and greater seed stalk
production (4). Only fair grazing resistance when actively growing; good when grazed after mature in
winter. Fairly good compatibitity with other warm season grasses and legumes. Tends to increase with
management in warm season grass mixtures.

CULTURE
Planting Depth, Rate, and Time

Drilt 174 to 1 inch deep on fine to moderately coarse soils to 1 1/2 inches deep in sands on prepacked
seedbed. Cover broadcasted seed shallowly with soil. Plant 15to 25 PLS persquare foot (5to 8 pounds PLS
per acre) for minimal satisfactory rangeland stands (5); 50 to 100 percent more seed on erosive sites and
When broadcasting. Seed in nonvolunteering crop stubble for better stands on erosive sites; topsoii,
fertilizers, and supplemental mulch may be needed on critical sites. Seed-hay method of reseeding
Sometimes most feasible. Same density of established plants obtained at Mandan, North Dakota using 5,
10, and 15 pounds of high quality seed (3). Species sometimes sod-transpianted for critical sites; e.g.,
terrace outlets. Plant seed March-April in southern Great Plains and April-May in central and northern
Great Plains (4,5). Good seedling emergence from winter dates of planting buterratic stand establishment.
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Seed Cleaning and Quality

Combine seed after past the hard dough stage. Carefully control or regulate wind blast, tractor speed,
swath width, and speed and spacing of cylinder. Process combined seed in hammermill and reclean in
fanning mill to commercial quality (2). Seed quality: 60 percent purity; 60 percent germination; 36 percent
PLS; and 130,000 pure seed per pound. Seedheads containing 20 percent fill of potentially fertile florets
considered commercially harvestable.

Germination and Seedling Characteristics

Germinates in 28 days, most by 10 days, under ideal laboratory conditions with prechillling. Seedling vigor
is fairly good; growth is usually as rapid or more rapid than common warm season associates. Stands
develop slowly and usually are not established until second year.

MANAGEMENT

Species seeded for pasture, hay, native landscaping, prairie chicken cover, waterways, and stabilization of
disturbed areas. Also used for warm season irrigated pastures. Native and improved seed sources and
strains from less than 200 miles south of seeding area usually produce maore forage that local seed.
Herbicides, repeated mowing, or carefully controlled grazing needed to control weeds in new seedings.
Kansas Agriculture Experiment Station recommends grazing for weed control (4). Graze established
stands moderately, usually not closer than a 6-inch stubble insummer (1}. Continuous grazing of stands in
good condition and rotational deferment of bluestem pastures in poor condition advocated by some
authors (4); others advocate rotational grazing. Late spring burning will remove ungrazed surplus herbage
that interferes with uniform grazing and early growth. Fertilization with nitrogen sometimes profitable on
meadows; not essential to maintain cover.

ASSOCIATED SPECIES

Native stands occur mixed with littie bluestem (Schizachyrium scoparium), switchgrass {Panicum
virgatum), yellow Indiangrass (Sorghastrum nutans) and other native forbs and shrubs. Seedings of native
grass species often are made in mixtures approximating the climax vegetation composition of each site (6).

PESTS AND DISEASES

Grasshopper infestations can destroy stands. Seedling diseases may justify fungicidal seed treatment. Leaf
spots, rusts, other foliage diseases, head smut, and ergot may occur in wet years.

IMPROVED VARIETIES

‘Pawnee’, released in Nebraska, and ‘Kaw’, from Kansas, are late maturing cultivars recommended for
central Nebraska south to Oklahoma and through Okfahoma, respectively. ‘Champ’, developed by
interbreeding divergent types including big and sand bluestem, is an early cultivar recommended from
Nebraska south into Kansas and eastward on favorable sites (3).

Sand bluestem
Andropogon hallii

Shorter awned, raceme hairier, foliage often bluer, and more strongly rhizomatous native grass of sandhills
and sand prairies in the Great Plains; often seeded in mixtures to revegetate and reclaim disturbed sandy
soil sites, including "blowouts” in dunes. 'Cherry’, ‘Elida’,'Garden’, and ‘Woodward'areimproved cultivars.
Consider seed-hay and sod transplant methods of establishment for critically disturbed sites.

REFERENCES
(1) Vallentine, J. F. 1967. Nebraska range and pasture grasses. Neb. Extension Serv. Circ. E.C. 67-170. 55 pp.

(2) Wolff, S. E. 1951. Harvesting and cleaning grass and legume seed in the western Gulf region. U.S. Dept. Agr., Agr.
Handb. 14. 89 pp.
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(3) Thornburg, A. A. 1982, Plant materials for use on surface-mined {ands in arid and semiarid regions. SCS-TP-157,
EPA-600-7-79-134. B8 pp.

(4) Launchbaugh, J. L., and C. E. Owensby. 1978. Kansas rangelands. Kansas Agr. Exp. Sta. Bull. 62. 56 pp.

(5) McWilliam, J. L. 1955. Effects of some cultural practices on grass production at Mandan, North Dakota, U.S. Dept.
Agr. Tech. Bull. 1087. 28 pp.

(6) Cooper, H. W. 1857  Some plant materials and improved techniques used in soil and water conservation in the Great
Plains. J. Soil Water Conserv. 12:163-168.
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Figure 8. Big bluestem {Andropogon gerardii). Plant x 1/4; ligule x 2.
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LETTLE BLUESTEM
Schizachyrium scoparium (Michx.) Nash (1)

ORIGIN

Native; primary species of midwestern prairies; widely distributed except in Pacific Coast States. See map
for distribution in the U.S.

SPECIES CHARACTERISTICS
warm season, long-lived, perennial bunchgrass of the C-4 type.

Culms 1to 4 feet tall, erect and large-tufted, having occasional shortrhizomes. Basal stems
and sheaths flattened. Leaf blades hairless, V-shaped in cross-section, keeled, light blue-
green when young, reddish brown mature. Ligule 1/16 inch, membranous, fringe-
margined. Inflorescence several unbranched racemes, one on end of each seed stalk
branch. Spikeiets paired along raceme axis; fertile one plump, awned, and stalkless; sterile
one stalked, awnless or awn-tipped. Deep fibrous root system. Semisod-forming in
subhumid zones and sites (2).

Plants resume growth in spring, head out in late summer, and mature in fail. Fair amount of early summer
regrowth, negligible regrowth in fall. Good palatability to cattle in early summer; fair palatability in late
summer and fall; poor palatability in winter. Fair palatability to elk and deer (2).

ECOLOGICAL RELATIONSHIPS

Tolerant to wide range of sandy to clayey soils with adequate soil moisture; silty soils optimal. Commorn on
stabilized sandy and sands range sites; not adapted to wetlands and saline subirrigated sites. Best stands
occur on limey uplands and thin loess range sites in Nebraska and on calcareous soils derived from
limestone inSouthern States. Low to fair fertility requirements; survives in infertile sands. Optimal growthin
over 20 inches MAP zones, good in 15to 20 incheszone on sands, but species grows in 10to 40inches MAP
zones. Good winter hardiness and cold tolerance of local strains sown within 200 miles north and 100 miles
south of origin. Species occurs from about 1,000 feet in elevation on lower plains sites to about 7.500 feetin
eastside Rocky Mountain woodlands. Moderate drought tolerance (more than big bluestem) and moderate
shade tolerance. Good fire tolerance in the dormant state; fire results in earlier growth and greater
seedstalk production, steer gains, and uniformity of forage use. Species reacts as decreaser under summer
use, increaser with winter grazing. Moderately compatible in prairie plant seeded mixtures; may increase in
cover when mixed with more palatable or taller species (2,3,4).

CULTURE
Planting Depth, Rate, and Time

Drill seed 1/4 inch deep on finer textured soils and 3/4 inch deep on coarse soils, preferably on prepacked
seedbeds. Cover broadcasted seed shallowly. Topsoil and supplemental mulches sometimes needed for
balre, erosive, and disturbed sites (5). Use 15 to 25 PLS per square foot (2.5 to 4.5 PLS pounds per acre) for
drill rates on rangelands; double the rate when broadcasting or for harsh and erosive sites. Seed in March or
April in southern Great Plains and April or May in central and higher western Great Plains areas.

Seed Cleaning and Quality

gtohmbine seed by adjusting air blast and equipment settings and speed. Chaff and straw may be removed
hla er by running combined material through a scalper or through a fanning mill. Processing seed in a
mmermill will improve it to better commercial grade and make it usable in drills. Seed quality: 50 percent

Purity; 60 percent germination; 30 percent PLS: and 225,000 pure seed per pound (6).
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Germination and Seedling Characteristics

Seed germinates in 28 days under lab conditions after prechilling. Seedling vigor rather weak. Full stands
often not attained before third season. Mature plants reproduce well from seed and spread moderately fast
in absence of drought.

MANAGEMENT

Species used for pasture and hay and for game bird cover. Seeded on disturbed, eroding lands, including
abandoned croplands, roadsides, gullies, and prairie restorations. Also seeded in rangeland mixtures for
sandy, silty, and clayey sites in 16 to 20 inches and over 20inches MAP zones in central and southern Great
Plains. Sometimes used in mixtures with prairie species in so-called prairie restoration projects. Weeds in
new seedings require control; options are skillful management of grazing, use of herbicides, or repeated
mowing (4). Native ranges in satisfactory condition can be moderately grazed season-long; use deferred
rotation or winter grazing to improve ranges in unsatisfactory condition. Similar harvest management
needed on established stands. Late spring burning with damp soil beneficial when rough or unused
herbage develops. Take wildlife habitat needs into consideration in total management plan.

ASSOCIATED SPECIES

Species associated with big bluestem (Andropogon gerardii), sideoats grama (Boutefoua curtipendula),
porcupine needlegrass (Stipa spartea), and prairie dropseed (Sporobolus heterofepis) on uplandsandasa
secondary component with prairie sandreed (Calamovilfa longifolia) and sand bluestem (Andropogon
hallii) on sandy sites. Species seeded in mixtures approximating climax composition of each site and as a
part of seeding mixtures for sandy areas. Legumes and forbs sometimes added; shrubs less frequently,
Plant strongly competitive species, such as legumes or grain "companion crop”, in alternate rows with
grass.

PESTS AND DISEASES

Grasshoppers a hazard first season. Fungicidal seed treatment helps to control seed-borne diseases of the
siower developing warm season species.

IMPROVED VARIETIES

‘Aldous’ is a moderately late maturing selection, from Flint Hills of Kansas, adapted to parts of Kansas and
Nebraska. 'Blaze'is late maturing cultivar which matures deep red and is valued forrange seedings, critical
area stabilization, and native landscaping in parts of Nebraska. ‘Camper' is moderately late maturing and
adapted throughout Nebraska. 'Cimarron’, developed from several sites in southwestern Kansas and
panhandle of Oklahoma, is adapted to those areas and portions of adjacent Colorado and New Mexico.
‘Pastura’ was developed from a higher elevation New Mexico site and is adapted to eastern New Mexico,
portions of the Texas and Oklahoma panhandles, and southeastern Colorado (3}.

REFERENCES

(1) Cronquist, A., A. H. Hoimgren, N.H. Holmgren, J. L. Reveal. and P. K. Holmgren. 1877. Intermountain flora. Vol. 6.
The Monocotyledons. Columbia Univ. Press, NY. 584 pp.

(2) Vallentine, J. F. 1967. Nebraska range and pasture grasses. Neb, Ext. Serv. Cir. 87-170. 55 pp.

(3) Thornburg, A. A. 1882. Plant materials for use on surface mined lands in arid and semiarid regions, SCS-TP-157;
EPA-600-7-79-134. 88 pp.

(4) Launchbaugh. J. L., and C. E. Owensby. 1978. Kansas rangelands, their management based on a half century of
research. Kansas Agr. Exp. Sta. Bull. 6§22. 58 pp.

(5) Cooper, H.W.1957. Some plant materials and improved techniques used in soil and water conservation inthe Great
Plains. J. Soil Water Conserv. 12:183-168.

(6) Wolff, S. E. 1951. Harvesting and cleaning grass and legume seed in the western Gulf region. U.S. Dept. Agr.,
Handb. 24. 89 pp.
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gure 9. Littje bluestem (Schizachyrium scoparium). Plant x 1/2; figule x 12; two pairs of spikelets x 6.
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CAUCASIAN BLUESTEM
Bothriochioa caucasica (Trin.) C. E. Hubbard

ORIGIN

Introduced from Tiflis, Georgia, U.S.S.R. Endemic of limited range; not what Soviet botanists call 8.
caucasica (1). See map for distribution in the U.S.

SPECIES CHARACTERISTICS
Medium-sized, warm season bunchgrass of the C-4 type.

Mostly erect, 2 to 4 feet tall, without rhizomes or stolons. Light green narrow leafblades up
to 1 foot long, smooth except hairy about ligule; ligule short and membranous. inflores-
cence a reddish panicle, 3 to 6 inches long with numerous slender branches shorter than the
central axis. Hairy panicle branches and pedicel internodes. Spikelets paired; stalkless one
awned and fertile; stalked one similar but staminate (2).

Foliage turns bright reddish-brown when mature; popularly called red bluestem; contrastingly different
from yellowish foliage and purple panicles of East Indies sourgrass (B. ischaemum). Species about 2 weeks
later in spring development than native and seeded warm season grasses in Kansas (3). Poorer palatability
than other Old World and better native bluestem grasses (Bothriochloa intermedia and Andropogon spp.,
respectively).

ECOLOGICAL RELATIONSHIPS

Well adapted to moderatety fertile loamy and clayey textured soils but grows less productively on sandy,
clayey, and eroded soils. Winter hardy and persistent from east-central Colorado and northern Kansas
throughout the southern Great Plains on suitable sites to South Texas. Adapted in the 16 to 30inches MAP
zones, 20 inch zone more optimal. Good drought tolerance; stays green through seasonal drought.
Tolerant of weak salinity and grown on weakly basic and weakly acid soils. Moderate grazing tolerance;
close summer use prevents seed production. Little evidence of shade tolerance. Good fire tolerance in
dormant state. Not very compatible in seeding mixtures due to lower palatability (3,4,5,6).

CULTURE
Planting Depth, Rate, and Time

Drillseed 1/4 to 1/2inch deep or broadcast and cover shallowly. Cultipacker can be used to press broadcast
seed into soil. Plant March 15 to May 15. Use 1 to 2 pounds PLS per acre for drill-seeding on nonirrigated
areas; more seed needed for broadcasting, harsh sites, and where dense or immediate cover desired (5).
Driiling into nonvolunteering crop stubble or using supplemental mulch improves stand establishment on
erosive sites. Researchers advocate intensive row crop culture, fertilization, and management similar to
weeping lovegrass (7).

Seed Cleaning and Quality

Combine harvesting possible with a canvas-type combine. Grass stripper also used. Species irregular in
seed productionand maturation. Scalping or lighthammermilling makes seed recleanable in a fanning mill.
Seed quality: 50 percent purity; 60 percent germination; 30 percent pure live seed; and 860,000 pure seed
per pound.

Germination and Seedling Characteristics

Seed germinate in 28 days under ideal laboratory conditions after prechitling. Good seedling vigor. May
mature a short seed crop first season under favorabie conditions; ready for grazing second season.
Seedlings sensitive to fertility level and show response to fertilizers on eroded soils. Species spreads
moderately fast by natural reseeding. Not as aggressive in seedling stages as East Indies sourgrass.
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MANAGEMENT

Species seeded to Iir'nited'extent in centra_l and southern Great Plains for range and pasture and for soil
stabilization Of eroding fields and roadsides. Dense foliage provides good upland bird cover. Seed
shortage, seed handll'ng_, and management proble.ms make use of this species secondary or minor despite
some good characteristics. Moderately close grazing use needed of established stands to maintain usable
herbage quality and good livestock performance. Good livestock and herbage production responses to
fertilization. Species requires intensive management inputs for sustained high production.

ASSOCIATED SPECIES

optimal management possible when seeded in pure stands. Dense stands very effective in preventing weed
invasion, sometimes even during establishment year.

PESTS AND INSECTS

Grasshoppers a hazard in seedling year. Thrips affect seed yields. Tolerant of certain parasitic nematodes.
Little evidence of seed and foliage diseases.
IMPROVED VARIETIES

None.

REFERENCES

(1) Harlan, J.R.,and H. R. Chheda. 1963. Studies onthe origin c¢f Caucasian bluestem, Bothriochloa caucasica (Trin.)
C. E. Hubbard. Crop Sci. 3:37-39.

(2) Gould, F. W.,and T. W. Box. 1965. Grasses of the Texas Coastal Bend. Texas A&M Univ. Press, College Station, TX.

189 pp.

(3) Launchbaugh, J. L. 1971. Upland seeded pasturescompared for grazing steer at Hays, Kansas. Kans. Agr. Exp. Sta.

Bull. 548. 29 pp.

(4) Thornburg, A. A. 1982. Plant materials for use on surface mined lands in arid and semiarid regions. SCS-TP-157:

EPA-600-7-79-123. 88 pp.

(6) Allred, B. W., and W. M. Nixon. 1855. Grasses for conservation in the Southern Great Plains. U.S. Dept. Agr.

Farmers’ Bull. 2093. 30 pp.

{6) Wright, H. A. Dept. Range and Wildlife Manage., Texas Tech Univ., Lubbock. Personal communication, June 3, 1982.
(7) Mclivain, E. H., and M. C. Shoop. 1860. Dryland pastures for the Southern Great Plains. U.S. Dept. Agr., ARS,

Woodward, OK. 20 pp. (mimeo)



Figure 10. Causasian bluestem (Bothriochloa caucasica). Inflorescence x 2/3.
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SIDEOATS GRAMA

Boutelnua curtipendula (Michx.) Torr.

ORIGIN

Native. Widespread distribution eastward from Rocky Mountains. See map for distribution in the U.S.

gPECIES CHARACTERISTICS
Wwarm season, bunchy, sod-forming grass of the C-4 type.

Culms 1 to 3 feet tall, erect from dense tufts or sod patches. usually with short scaley
rhizomes. Leaves mostly basal, grey to bluish-green, and drying brown. Medium width, flat
or loosely rolled teaf blades with swoilen based hairs along margins. Ligule collar-shaped,
fringe-margined. Inflorescence an upright, slender raceme with 25 to 50 drooping spicate
branches (or spikelike racemes), each with 1 to 12 spikelets dangling from one side of the
rachis. Glumes and lemmas purplish when young, latter with bright orange anthers.
Spikelets fall off after maturity (1).

Largest, most widely distributed grama grass, with abundant seedstalks, suitable for domestication. Starts
growth in midspring, makes vigorous vegetative growth in summer and matures usually between July and
September, varying with latitude, altitude, moisture, and strain. High palatability to livestock during late
spring and summer; fair forage value when mature. Moderate compatibility with grasses and legumes and
not weedy (2).

ENVIRONMENTAL RELATIONSHIPS

Adapted to broad spectrum of sandy to clayey textured soils; least tolerant to ioose sands and dense clays.
Species shows varying toterance to soil salinity from weak to moderate. Best stand development on
medium to fine-textured soils of uplandsandinthe 17 to 20inches MAP zones in the central Great Plains; as
good development may be found in the 12 to 16 inches MAP zones in the Southwest. Moderate drought
resistance; less tolerant than blue grama (B. gracilis}; more tolerant than big bluestem (Andropogon
gerardii}). Good winter hardiness only in well adapted strains and seed sources. Species responds to
daylength with distinct long, intermediate, and short day plants. Adapted southern strains or seed sources
of native plants usually produce more forage; be cautious about using untested strains or sources,

i especially those from more than 200 miles south or from great differencesin elevation. Species occurs up to
- about 8,000 feet in elevation in southern Rocky Mountains. Moderately tolerant of spring flooding. Tolerant

of semishaded sites and occurs in open woodiands. Generally damaged by wildfires, especially during
drou_ght and with dry soil conditions, but fair tolerance of planned burning in dormant state. Moderate
grazing tolerance, less so than blue grama. Generally a decreaser on upland sites in the below 20 inches

- MAP zones but an increaser in tallgrass prairies. Nitrogen fertilization stimulates greater seed production

and better quality (2,3).

- CULTURE

_ Planting Depth, Rate, and Time

: Dfill_seed nodeeper than 1/4inch on fine-textured soils and 3/4 inch on coarser textured soils. Cultipacking
~ Previously prepared seedbed provides adequate covering after broadcasting. Seeding in nonvolunteering

Crop stubble or supplemental mulch needed on erosive sites. Light, timely irrigationsand mulch needed to

5 ggfure seeding success on surface mined soils. Drill 15 to 25 PLS per square foot (3.5 t0 5.5 pounds PLS
= acre

) to obtain 1 to 2 established plants per square foot, minimal satisfactory rangeland stand. Use

50 to 100 percent more seed for broadcasting, bare areas, harsh sites, or denser, early stands. Suitable

fefdiﬂg df'ites: April 1to May 15 in northern and high, western Great Plains; March 15 to May 15 in central
'Soﬁsrf Plains; January to April in southern Great Plains, and June 15 to July 15 for Transpecos and
Western areas. Pitting to concentrate moisture aids seedling establishment in drier areas (3,4).




-\——

Seed Cleaning and Quality

Seed satisfactorily combined by adjusting sickle set, cylinder speed, wind, and sievers. Can be recleaned in
ordinary fanning mill, scalper, or by rethreshing. Processing in hammermill not essential. Seed quality: gq
percent purity; 70 percent germination; 42 percent PLS; and 191,000 seed per pound.

Germination and Seedling Characteristics

Germinates in 28 days under standardized lab conditions; most seed germinates in first 7 days with ideg|
field conditions. Seedling vigor is fair in comparison to all grasses but good when compared to native warm
season grasses. Under unusually favorable conditions may produce a forage crop the first season, usually
not until second season. Established plants spread slowly by tillering and mostly by rhizomes. Fielq
germination, emergence, and establishment better than with blue grama (5).

MANAGEMENT

Native stands used for pasture, less commonly for hay. Often used in mixtures for seeding abandoned ang
eroding fields, depleted ranges, and bare, eroding, and disturbed soils in northern, central, and southern
Great Plains and Southwest. Recommended for seeding silty, clayey, and sandy upland sites in the 12 to
25inches MAP zones inthe central Great Plains; also on overflow and subirrigated sites in drier zones. Used -
somewhat for seeding intermittently flooded waterways. New seedings require weed control by grazing,
herbicides, or repeated mowing. Graze stands moderately to maintain production; leave a 3 to 6-inch
stubble on better condition ranges; use a deferred rotation grazing plan to improve stands in unsatisfactory
range condition. Seeds eaten by songbirds; small mammals consume seedheads and plants.

ASSOCIATED SPECIES

Species occurs somewhere mixed with most of the major grasses of the Great Plains and Southwest; most
commonly with blue grama (B. gracilis) and little bluestem (Schizachyrium scoparium). Variety of forbs
and shrubs also occurs in such mixtures. Commonly seeded in warm season mixtures with bluestems
(Andropogon spp.) and grama grasses; less commonly with cool season grasses, forbs, and shrubs. Few
legumes persistent on sites where species is used. Plant legumes or nurse crops, when recommended, in
alternate rows to minimize competition.

PESTS AND DISEASES

Grasshoppers destructive, especially of seedling stands. Some leaf and stem rust in wet years, somewhat
reduced in improved varieties.

IMPROVED VARIETIES

‘Butte’, from Nebraska, is relatively early maturing and isrecommended in portions of Colorado, Nebraska,
and Kansas, and the Dakotas. ‘Coronado’ was developed from eastern New Mexico collections and is
recommended in portions of New Mexico, Texas, Oklahoma, and Kansas. 'Pierre’ is winter-hardy in the
central Dakotas and southeastern Montana and was developed by increase of a South Dakota collection.
‘Premier’, from Mexico, is recommended for portions of west-central Texas. ‘Trailway’, developed from
Nebraska collectians, is recommended for portions of central Nebraska and Kansas. ‘Tucson’, from
Arizona, is recommended for portions of southwestern New Mexico and southeastern Arizona. ‘Uvalde’ is
recommended for portions of southcentral and the Big Bend regions of Texas. 'Vaughn’, from New Mexico,
is widely recommended for portions of west Texas, New Mexico, western Oklahoma, southwestern Kansas,
eastern Colorado, and southeastern Wyoming. Consult with plant materials specialists for local variety and
strain adaptations to sites and for specific purposes.

REFERENCES
(1) Gould, F. W. 1975. The grasses of Texas. Texas A&M Univ. Press. 653 pp.

(2) Vallentine, J. F. 1967. Nebraska range and pasture grasses. Neb. Ext. Serv. Circ. 170. 5 pp.
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rscheid. L. A., R. A. Cline, and E. E. Sanderson. 1977. Planting tame pastures and haylands. So. Dak. Ext. Serv.

(4) De
Fact Sheet FS 503. 8 pp.

newell, L. C., R. D. Staten, E. B. Jackson, and E. C. Conard. 1962. Sideoats i [
(5) o . Bull. 38 B, ideoats gramain the Central Plains. Neb. Agr.
(6) Thornburg, A. A.1982. Plant materials for use on surface mined lands in arid and semiarid regions, SCS-TP-157:
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Figure 11. Sideoats grama (Bouteloua curtipendula). Plant x 1/2; leafblade, ligule x 2: "spike” or spicate
branch x 6.
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BLUE GRAMA
Boutelousa gracilis (H.B.K.) Lab. ex Steud.

ORIGIN

Native. Major species of the western Great Piains and Southwest. See map for distribution in the U.S.

SPECIES CHARACTERISTICS

warm season, open, sod-forming shortgrass of the C-4 type. Bunch growth form in South; sod-former in
North, higher elevations, and when closely grazed.

Dense tufted, commonly 6to 24 inches tall with grey-green basal leaves. Leaf biades flat to
loosely inrolled, narrow and short. Ligule a hairy semicircle. Inflorescence of one to three
spike-like, comb-shaped spicate branches, bluish-purple when young, straw-colored after
maturity. Spikelets small and in two rows on underside of axis (1).

Highly palatable to livestock yearlong; used sparingly by antelope. Starts growth midspring, matures
intermittently summer to fall, makes good summer regrowth but little regrowth in fall. Nutritious herbage
and cures on stem at higher nutritive level than most grasses.

ECOLOGICAL CHARACTERISTICS

Thrives on soils varying from sandy to clayey textured; grows less vigorously on sands and clays. Tolerant
of moderate soil salinity and commonly present on alkaline, but rarely on weakly acid, soiis. Rather low
level of fertitity demand; some reports of favorable responses to nitrogen but usually mcre response to
nitrogen by associated cool season or weedy competitors. Intolerant of frequent fiooding or much
submergence. Not shade-tolerant. Variable fire tolerance: fair when dormant; some damage during active
growth, especially during drought. Most drought-tolerant of major grasses on Great Plains rangelands;
also most grazing tolerant, except for buffalograss {Buchloe dactyioides). Unique ability to become
semidormant with increasing drought; renews growth quickly with avaitable moisture. Produces flowers
and seed in 60 days after growth renewal in central Great Plains (2). May produce two or,rarely, athird crop
of seedstalks with intermittent moisture. Good winter hardiness of loca! strains; some stand losses from
distant southern seed sources. Seeds from sources up to 200 miies south of planting site usually produce
more forage than local sources but seeds from northern and western sources more than 100 miles distant
are less vigorous and mature earlier (3). Only fair compatibility in seeding mixtures due to greater
palatability, shorter stature, and weak seedling vigor (3).

CULTURE
Planting Depth, Rate, and Time

Drill seed with special grass drill 1/4 to 1/2 inch deep or broadcast and cover with soil to similar depths.
Better establishment obtained in wind erosion areas when seeded in protective nonvolunteering crop
stubble. Light irrigations and mulching essential to seeding success on harsh, erosive sites and surface-
mined soils. Drill-seed 25 to 40 pure live seed per square foot (1 to 3 pounds PLS per acre) to obtain 1to 3
established seedlings per square foot, the minimum satisfactory stand on rangelands. Increase rates 50 to
100 percent or more for broadcasting, harsh sites, south and west exposures, and where eariier or derser
Cover needed (4). Suitabie planting dates are April to mid-May in Central Great Plains, slightly earlier in
SOu_thern Great Plains, and June 15 to July 15 in Southwest. Seed before or very early in the 1 to 2-month
Period most tavorable for rapid germination and seedling establishment (5).

3eed Cleaning and Quality

Seed can be combine harvested satisfactorily by making necessary adjustmentsin equipment settings and
Speed. Seed ma

gentle airblast.
Per poung.

y be processed to acceptable quality using a scalper, hammermill, or rethreshing with a
Seed quality: 45 percent purity; 70 percent germination; 31 percent PLS: and 711,000 seed




Germination and Seedling Characteristics

Seed germinates in about 1 week under ideal field conditions; takes 28 days in standardized lab tests
Seedling vigor is weak. Seedling lacks seminallateral roots and crown, from which adventitious roots arise,
is located next to soil surface, a precariously dry microenvironment. Plants die during first winter unlesg
timely rains permit adventitious root development. Timely irrigation essential to seedling establishment,
Seedling establishment problems make species usable onty where need justifies extra economic ang
management inputs.

MANAGEMENT

Native stands used for pasture, soil stabilization, and bird cover. Seeds eaten by songbirds; small mammals
eat heads and plants. Seeded for revegetating abandoned croplands and disturbed areas. Weed control
needed in seedling stands; may be by grazing, herbicides, or mowing (5). Native stands are grazegd
continuously yearlong or in summer. Optimum forage and livestock production when 300 pounds of
herbage left after grazing in eastern Colorado (6). Rotation or deferred rotation grazing advocated to
maintain or restore range at/to optimum cover and production. Similar management needed on seedegd
stands.

ASSOCIATED SPECIES

Species commonly occursin mixed stands, primarily with buffalograss (Buch/oe dactyloides), needle-and-
thread (Stipa comata), and western wheatgrass (Agropyron smithii} in the shortgrass prairies and with
prairie sandreed {Calamovilfa longifolia) and sand sagebrush {Artemisia filifolia) on sandy sites. Species
sometimes seeded alone or mixed with species native to the site being seeded. Seeding native species
mixtures adapted to a site requires less management input for sustained production than seeding with
exotics (7).

PESTS AND DISEASES

Grasshoppers damage forage and stands. White grub larvae of the common green June beetle {Cotina
nitida) feed on roots and infrequentty thin stands.

IMPROVED VARIETIES

‘Lovington’, reieased in New Mexico, was selected for outstanding vigor and forage production. Adapted to
medium to fine-textured soils of uplands in eastern New Mexico, northwest Texas, and southeastern
Colorado. Consult with plant materials specialists for best local strain and developing variety recommen-
dations; e.g., a strain that will establish from greater depths of seeding is being tested in New Mexico.

REFERENCES
(1) Vallentine, J. F. 1967. Nebraska's range and pasture grasses. Neb. Ext. Serv. Circ. 170. 55 pp.
(2) Weaver, J. E., and F. W. Albertson. 1956. Grasslands of the Great Plains. Johnsen Publ. Col., Lincoln, NE. 395 pp.

{3) Savage, D. A. 1939. Grass culture and range improvement in the central and southern Great Plains. U.S. Dept. Adr.
Circ. 491. 55 pp.

{4} Launchbaugh, J.L., and C. E. Owensby. 1870. Seedingrate and first-year stand relationships for six native grasses.
J. Range Manage. 23:414-417.

(5} Launchbaugh, J. L., and C. E. Owensby. 1978. Kansas rangelands, Kans. Agr. Exp. Sta. Bull. 622. 56 pp.
(6) Bement, R. E. 1969. A stocking-rate guide for beef production on blue-grama range. J. Range Manage. 22:83-86.

(7) Cooper, H. W. 1957. Some plant material and improved techniques used in water conservation in the Great Piains.
J. Soil Water Consery. 12:163-168.
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12. Blue grama (Bouteloua gracilis). Plant x 1: spikelet x 12,
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SMOOTH BROME

Bromus inermis Leyss

ORIGIN

Native to Europe, Russia, and Siberia. See map for distribution in the U.S.

SPECIES CHARACTERISTICS
Leaty, medium-sized, cool season, long-lived, sod-former of C-3 type.

Culms 2 to 4 feet tall, leafy at base and with brown, scaley rhizomes. Leaf blades broad,
smooth, flat, and lax. Ligule papery and about 1/8 inch long. Sheaths an unsplit cylinder,
basal ones slightly hairy. Inflorescence an open panicle 4 to 8 inches long with numerous
ascending branches. Spikelets flattened, cylindric shaped, 5 to 10-flowered. Glumes short;
lemmas flattened, brown at maturity, awnless or minutety awned from between two small
apices {1).

Vigorous, uniform sod-former with dense, surface fibrous roots and rhizomes and moderately deep and
extensive fibrous root system. Growth starts in early spring, makes vigorous vegetative growth during May
or June (later at higher elevations and latitudes), matures during late June and July and becomes
semidormant until cooler and/or rainy fall weather. Makes abundant early summer and fall regrowth.
Highly palatable to livestock when green, poor palatability in winter; low palatability toelk in spring and fall
and to deer in spring. Canada geese graze young plants.

ECOLOGICAL RELATIONSHIPS

Thrives in fertile, deep, silty and clayey soils in cooler subhumid zones. Not very vigorous on sandy and
dense clay soils. Better performance in 16 to over 20 inches MAP zones but useful and sometimes naturalized on
overflow and subirrigated sites in lower rainfall zones. Fair salinity tolerance and grows on weakly acid to
weakly alkaline soils. Fair drought tolerance; declines sharply in production but usually survives, recovers,
and spreads by rhizomes. Good cold tolerance and winter-hardiness. Adapted and persisting at subalpine
elevations about 11,000 feet in elevation with management in central and southern Rocky Mountains; not
persisting above 9,000 feet in elevation in northern Rocky Mountains. Somewhat intolerant of prolonged
summer heat and generally not adapted to nonirrigated sites much below 5,000 feetin elevationin Arizona,

New Mexico, and Texas. Moderate tolerance to early spring flooding but not tolerant of high water tablesin

surface foot of soil. Optimal growth on weli-drained soils. Moderate shade tolerance. Responds well to
irrigation and nitrogen fertilization. Dense stands become sod-bound in 3 to 5 years without a perennial
legume in stand or nitrogen fertilization (2,3}. Fair tolerance of fire when dormant and in early spring (4).

CULTURE
Planting Depth, Rate, and Time

Drill seed 1/2 to 1 inch deep on finer to coarser textured soils, respectively. Better stands obtained on
prepacked seedbeds. Cover broadcast seed with soil to same depths. Drilt 15 t0 20 PLS per square foot (510
7 pounds PLS per acre) for pasture purposes in drier, subhumid zones. Increase seeding rate 50 to 100
percent for broadcasting; on harsher, erosive, and south and west exposures; humid zones; and where
quicker and denser cover is desired. Supplemental mulching results in better stand establishment on steep
and erosive slopes. Plant before or very early during the most favorable 2-month period for rapid -
germination and seedling establishment; early spring, late fall, early fall before October, June 15 to July 15
in southwestern pine and adjacent zones, or June or as early as possible in summer at higher mountain
elevations (3,5).

Seed Cleaning and Quality

General preference is to either combine harvest seed when fully mature or to use a swather first. One
experimental test yielded 694, 584, and 394 pounds per acre of ‘Manchar seed by binding and threshing:
swathing, and combining direct, respectively (6). Seed quality: 92 percent purity; 85 percent germination
78 percent PLS; and 140,000 to 145,000 seed per pound.
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rmination and Seadling Characteristics

Ge

d germinates rapidly in 14 days and is aided by a short prechiiling treatment. Strong seediing vigor.
rSaZ:tdY for grazing by end of second growing season with good moisture conditions.

Species used for nonirrigated pasture; for soii conservation and stabilization in grass waterways, terrace
outlets, drainage ditches, and on roadsid‘es; also seeded for irrigated pasture and hay, with or without
falfa (Medicago sativa) and other species. Widely used in game range restoration and mined land
2tabilization. Provides fair cover for small game and upland birds but low diversity of cover due to
competitiveness. Seeds eaten by birds and rodents. Control weeds when necessary inhseedlmg year. Graze
moderately spring and fall to complement native range grazed in summer. More uqurm grazing use by
rotation grazing system; more vigorous stands obtained by resti_ng periodically durmg active growing
season. Fertilization program necessary to maintain sustained high levels of production; conservative
fertilization may be needed to maintain moderate volumes of cover.

ASSOCIATED SPECIES
commonly seeded with alfalfa (Medicago sativa) in Northcentral and Midwestern States and under

irrigation in West. Commoniy used in meadow and rangeland seeding mixtures with other cool season
species and legumes for higher elevation zones. Soon’becomes sodbound when grown aione.

PESTS AND DISEASES
Grasshoppers, gophers. and other rodents may damage stands and/or forage. Fungicidal seed treatment

aids in control of seed-borne seedling diseases. Considerable leaf and stem rust, {eaf spot, stripe, and
occasionally head-smut affect forage and seed quality, especially in wet years.

IMPROVED VARIETIES

Marked differences associated with northern and southern smooth brome strains, which originated in
northern and central Europe, mostly in Russia and Hungary, respectively:

Northern Tvpe Southern Type

symmetrical open panicle one-sided, drooping panicle
weakly rhizomatous strongly rhizomatous

better seed producer poorer seed producer

less rapid sod binding rapid sod binding

more recovery after cutting less recovery after cutting

less drouth resistance more drouth resistance

tess seedling vigor more seedling vigor

later spring grower earlier spring and later fall grower
Northern-type cultivar (Origin) Southern-type cultivars {Origin)
:P rkla_nd' (Canada) ‘Lincoln’ (Nebraska)

Superior' (Canada) ‘Achenbach’ {Kansas)

Manchar' (Washington) ‘Fischer' (iowa)
Larlton’ (Canada) 'Elsberry’ (Missouri)
Homesteader' (South Dakota) ‘Lancaster (Nebraska)
Martin’ (Minnesota) ‘Lyons' {(Nebraska)

:Kuh!' {Oregon) ‘Southland' (Oklahoma)
Saratoga’ (New York)

.Co .
"CUI?it:'rtsplam materials specialists in each state for adaptation and best use of these and newly developed
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Figure 13. Smooth brome (Bromus inermis). Plant x 2/3; spikelet x 2; two florets x 3.
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MOUNTAIN BROME

Bromus marginatus Nees
[= B. carinatus Hook. & Arn. (1}]

ORIGIN

Native 1o the intermountain West. See map for distribution in the U.S.

SPECIES CHARACTERISTICS

Rapid developing, short-lived, medium-sized, cool season bunchgrass of the C-3type. Tufted with fibrous,
shallow roots.

Coarse culms 1 to 4 feet tall. Coarse basal and cauline leaves. Blades flat, wide, smooth to
fine hairy; sheaths soft hairy; ligule membranous, 3/16 inch long. Inflorescence a narrow,
open panicle, 4 to 8 inches long with erect or spreading (not nodding) branches. Spikelets
flattened, seven to nine-flowered. Lemmas, enclosing seed, hairy on back, with terminai
awn up to 1/4 inch long from between two teeth (1).

Freely interbreeds with California brome (B. carinatus) and foothill brome (B. polyanthus) to form a
“mountain brome complex.” Good palatability to livestock and elk when green; only fair palatability to deer
in spring. Canada geese pluck young plants. Seeds relished by livestock in fall. Moderate regrowth
production in summer and only fair regrowth amount in falt (2).

ECOLOGICAL RELATIONSHIPS

Thrives on moderately deep, fertile, moist, medium to fine-textured soils but moderately vigorous on thin,
infertile, coarser, fairly dry soils, especially of open communities and disturbed sites. Tolerant of fair
salinity but intolerant of high water tables and early spring flooding. Vigorous native stands occurin 18
inches or more MAP zones. Weakly moderate drought tolerance. Good winter-hardiness; common in
foothills to abundant at mountain elevations of about 10,000 feet in central Rocky Mountains. Good shade
tolerance and grows in moderately dense aspen stands. Ontly fair tolerance of wildfires; survives chiefly by
seed. Weak stand longevity of 3 to 5 years partially compensated by good self-seeding habits. Weaker
responder to irrigation; moderate growth response to fertilization (2,3).

CULTURE
Planting Depth, Rate, and Time

Drill seed about 1/2 inch deep on finer textured soils, 1 inch deep on medium, and 1 1/2 inches deep on
coarse-textured soils. Species commonly seeded at 8 to 12 pounds PLS per acre for rangeland purposes;
rate may be increased on disturbed soils and on harsh or eroding surfaces. Supplemental mulch aids soil

stabilization and stand establishment on steep and erosive sites. Seed in late fall or as early in summer as

possible in higher mountains. (4).

Seed Cieaning and Quality

Seed shatters quickly. Harvest with binder in dough stage, shock and dry, then thresh. Use hammermiti to
remove awns for drilt seeding. Reclean to commercial quality in a fanning mill. Seed quality: 98 percent
purity; 85 percent germination; 83 percent PLS; and 70,000 to 90,000 seed per pound (5).

Germination and Seedling Characteristics

Seed germinates in 14 days after prechiiling. Excellent seedling vigor. Commonly heads out first growing
season.
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imes seeded with yellow sweetclover (Melilotus officinalis) for crop rotations toimprove soil organic
dtilthin Pacific Northwest. Used in seeding mixtures to revegetate livestock and big game ranges.
road cuts and fills, mined lands, and burned-over forestlands. Control weeds in seedling stands
pundant. Rotation grazing of native stands best management for species. Encourage self-seedingto
tand fongevity. Nitrogen fertilization program benefits commercial seed production. Seeds are
by songbirds and rodents.
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ASSOCIATED SPECIES

Native stands occur mixed with needlegrasses (Stipa spp.), fescues (Festuca spp.), wheatgrasses
(Agropyron spp.), bluegrasses (Poa spp.), forbs, and shrubs in mountain shrub, aspen, grassland, and dry-
meadow types. Commonly seeded w1‘th shade-tolerant species (e.g., orchardgrass (Dactylis glomerata)
and tall oatgrass (Arrhenatherum elatius)), in shaded tall mountain shrub types and with these and other
mesic grasses and adapted legumes in aspen and open subalpine sites on intermountain livestock and big
game rangelands. Separating mountain brome from other grass by drilling seeds in alternate rows may
improve stand establishment of the weaker, longer-lived grasses.

PESTS AND DISEASES

‘Seed—eating rodents and gophers troublesome on wooded and forb-populated ranges. Aphids affect seed
* production. Litter removal from seed production fields may reduce insect damage. Head and seed smut

sometimes problems; fungicidal seed treatment beneficial in seed industry, unnecessary for forage
production.

IMPROVED VARIETIES

‘Bromar’, only variety, was selected and released from Washington primarily for its high production
potential in crop rotations when mixed with yellow sweetclover (Melilotus officinalis) (5).

"REFERENCES

(1) Hitchcock, C. L., A. Cronquist, M. Ownbey, and J. W. Thompson. 1969. Vascular plants of the Pacific Northwest.
Part . Univ. Wash. Press, Seattle. 914 pp.

(2) Shaw, A. F., and C. S. Cooper, co-chairmen. 1973. The interagency forage, conservation, and wildlife handbook.
Mont. State Univ. Ext. Serv., Bozeman. 205 pp.

(3) Vallentine, J. F. 1971. Range development and improvements. Brigham Young Univ. Press, Provo, Ut. 516 pp.

{4) Hull, A.C., Jr. 1974. Seedling emergence and survival from different seasons and rates of seeding mountain range-
fands. J. Range Manage. 27:302-304.

{8) Hafenrichter, A. L., J. L. Schwendiman, H. L. Harris, R. S. MacLauchlan, and H. W. Miller. 1968. Grasses and
legumes for soil conservation in the Pacific Northwest and Great Basin states. lU.S. Dept. Agr., Agr. Handb. 339.
69 pp.
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Figure 14. Mountain brome (Bromus marginatus}. Plant x 1/2; floret, giumes x 2.
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PRAIRIE SANDREED
Calamovilfa longifolia (Hook.) Scribn.

ORIGIN
Native of Great Plains and adjacent areas. See map for distribution in the U.S.

SPECIES CHARACTERISTICS
Coarse, stemmy, warm season, open-sod former of the C-4 type.

Culms 2 to 5 feet tall, arising singly and attached to stout, scaiey, spreading rhizomes.
Leaves mostly cautine, pale green to straw colored. Blades rigid, flat to rolled, hairless, 1
foot long or longer, tapering to drawn-out tip. Ligule short hairy and collar hairy inside.
Panicle 6 to 14 inches long, semiopen and wider at middle. Spikelets pale, shiney, and one-
flowered; lemmas awnless and densely hairy at base (1).

Effective sand-binding, coarsely fibrous root system augmented by rhizomes. Growth starts in late spring
: and flowering occurs between July and September in the Nebraska sandhills. Fair volume of regrowth
4 made in summer and poor amount in fail. Uniformly fair palatability to livestock summer and winter and to
elk summer and falt (1.2).

ECOLOGICAL CHARACTERISTICS

Optimal performance on sandy-textured soils in the 16 to 20 inches MAP zones, common in the 12 to 16
inches zone, and occurs on medium-textured soils in overflow, silty, and limey upland range sites. Tolerant
of weakly acidic, alkaline, and saline-nonsodic soils. Strong drought resistance, occurringin the 10to 12
inch MAP zone, and replacing bluestem grasses (Andropogon spp.) during the protracted drought periods.
Intolerant of high water tables and earty spring flooding. Good cold tolerance but native seed from distant
5 southern or far lower elevational sources may lack good winter-hardiness. Species common from about
2,000 feet in elevation or lower in Great Plains to about 6,000 feet in elevation in Rocky Mountain river
valleys or on the intermountain desertic ptains. Intolerant of shade at all growth stages. Wildfire damages
sites but species fire-tolerant when dormant. Good tolerance of grazing. Increaser in mixtures with
bluesterns (Andropogon spp.); decreaser with commonly associated shortgrasses. Can be largely

displaced by shortgrasses by prolonged close and frequent use. Strong competitor when well established
(2.3).

CULTURE
Planting Depth, Rate, and Time

Drill seed 1 inch deep in sandy soils and shallower in medium-textured soils. Need special grass drills to
handle hairy, unprocessed seed. Cover broadcasted seed with soil to similar depths. Drilling in
nOl'l‘-folun'teering crop stubble or using seed-hay method of seeding improves stand establishment on
€rosive sites. Irrigation essentiai to successful seeding of mined lands and critical habitats. Species may be
Sprigged in sand dunes and erosive sites; e.g., in “"blowouts.” Drifl 25 to 40 PLS per square foot (4 to 7
Pounds PLS per acre) for rangeland purposes. Double rate for broadcasting and for harsh, erosive, and
south- and west-facing sites. Betier seeding times: early spring, mid-spring, or before the 2-month period
| most favorable for good germination and seedling establishment. Irrigated seedings may be seeded spring
Orearly enough in summer that seedlings become wel! rooted before winter (2.4).

Seed Cleaning and Quality

anficultto harvest in quantity due to late maturity, seed shattering, and hairy seed. Combine seed in dough
ess in hammermill and reclean in fanning miil. Seed quality: 85 percent purity; 75 percent
n; 64 percent PLS; and 274,000 seed per pound (2).

Stage, Proc
9€rminatio




Germination and Seedling Characteristics

Seed germinates in 28 days after 2-week prechilling period. Seedling vigor is only fair. Stands deveiop
slowly and may require 3 years or longer for fully developed stand.

MANAGEMENT

Native stands used for grazing and hay. Occasionally seeded in warm season grass mixtures on sandy-
textured soils; fess commonly drilled or seeded by seed-hay method for stabilizing unstable sandy lands,
including “blowouts” and sand dunes. Rangeland and seeded stands managed by moderate continuous or
rotation grazing in summer or yearlong. Poor stands and range condition improved by winter grazing or
deferred rotation grazing. Weedy new seedings and established stands improved by herbicides (5).

ASSOCIATED SPECIES

Occurs mixed in native stands with sand bluestem (Andropogon hallii), little bluestem (Schizachyrium
scoparium), and sand lovegrass (Eragrostis trichodes) on choppy sand range sites and with sand bluestem,
needlegrasses (Stipa spp.), and grama grasses (Bouteloua spp.} on sand range sites in the central Great
Plains. Several shrubs, including soapweed yucca (Yucca glauca) and sand sagebrush (Artemisia filifolia),
and a variety of forbs occur intermixed on these sites. Species is seeded in warm season mixtures on sandy
lands; more commonty mixed with bluestem grasses. Sometimes seeded in mixtures which approximate
the climax composition of a range site. May be seeded alone on harsher sites and for optimal management,

PESTS AND DISEASES

Grasshopper infestations damage new seedings. Gophers undercut, smother, and use forage. Diseases
seldom of economic importance.

IMPROVED VARIETIES

‘Goshen’, only variety, developed from Wyoming collection; adapted for seeding in portions of Wyoming,
Montana, western Dakotas, and Nebraska.

REFERENCES
(1) Vallentine, J. F. 1967. Nebraska range and pasture grasses. Neb. Agr. Ext. Serv. Circ. 67-170. 55 pp.

(2) Shaw, A. F., and C. S. Cooper, co-chairmen. 1873. The interagency forage, conservation, and wildlife handbook.
Mont. State Univ. Ext. Serv., Bozeman. 205 pp.

(3} Thornburg, A. A. 1882. Plant materials for use on surface mined lands in arid and semiarid regions. SCS-TP-157;
EPA-600-7-79-134. 88 pp.

(4) Flory, E.L.,and C. G. Marshall. 1842. Regrassing for soil protectionin the Southwest. U.S. Dept. Agr. Farmers’ Bull.
1913. 60 pp.

{(5) Sims. P. L., B. E. Dahl, and A. H. Denham. 1876. Vegetation and livestock response at three grazing intensities on
sandhill rangeland in eastern Colorado. Colo. State Univ. Exp. Sta. Tech. Bull 130. 48 pp.

54




Figure 15. Prairie sandreed (Calamovilfa longifolia). Plant x 1/2; two spikelets, floret x 6.
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BASIN WILDRYE
Elymus cinereus Scribn. and Merr.

ORIGIN

Native to intermountain region and adjacent areas. See map for distribution in the U.S.

SPECIES CHARACTERISTICS
Tall, coarse, cool season bunchgrass of the C-3 type.

Robust, forming clumps 3 feet across with erect culms 3 to 6 feet or taller, typically without,
but often with, short rhizomes. Leaf blades wide, long, and flat with raised veins;
conspicuous papery ligule and pointed auricles. Inflorescence a stout, stiffly erect spike;
sometimes branched; with three to six spikelets clustered at each axis joint; slender bristie-
tipped glumes and several targer, pointed, seed-bearing lemmas, rarely short-awned (1).

Exiensive soil-binding, coarse, fibrous root system. Earlier spring growth and ready for grazing 3 weeks
earlier than tall wheatgrass (Agropyron elongatum). Fair palatability to cattle, horses, and elk spring and
fall; better palatabitity early in season; good winter forage and cover above snow. Fair volume of summer
and fall regrowth where subirrigated (1).

ECOLOGICAL RELATIONSHIPS

Adapted to same soils as tall wheatgrass in intermountain region: optimal in silty and clayey soaiis;
somewhat tolerant of sandy and clay-textured soils. Various ecotypes tolerant of strongiy saline-nonsodic
and saline-sodic soils. Better adapted to winter-wet and summer-dry climates than summer-wet and
winter-dry climates. Adapted to below 10 inches to over 20 inches MAF zones, optimal in overflow and
subirrigated range sites of over 15 inches MAP zones. Moisture concentrating site more controlling than
MAP. Tolerant of fair soil drainage, short term winter flooding, and water table intermittently in top foot of
soil. Betier tolerance of prolonged summer drought than tall wheatgrass. Local strains/ecotypes
winter-hardy, but b2 cautious about using seed from markedly different latitudes, elevations, and habitats.
Grows at 1,000 feet to 2,000 feet in elevation in drainage basins and up to 8,000 or9,000 feet in mountains.
Tolerant of partial shade of shrublands and woodlands. Generally fire-tolerant but may be damaged by
wildfire with dry soil conditions. Moderate grazing resistance but susceptible to damage from intense
grazing of early spring and fall regrowth. Very strong competitor, suppressing associates and herbaceous
weeds (1,2).

CULTURE
Planting Depth, Rate, and Time

Use similar culture to tall wheatgrass: seed at 1inch depth, drill seed 20 PLS per square foot (5 pounds PLS
per acre) for dense pasture swards or use half as much seed when drilled early spring in furrows or
corrugations on spring-flooded sites. Seed late fall or as early as possible in summer in mountain sites (3).

Seed Cleaning and Quality

Combine seed directly or collect by hand, chop, and fan for small projects. Seed quality: 80 percent purity;
BS percent germination; 67 percent PLS; and 95,000 to 166,000 {median 130,500) seed per pound.

Germination and Seedling Characteristics

Germinates in 21 days with alternating temperatures in lab tests. Fair seedling vigor. Stands establish by
second or third season.
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MANAGEMENT

Native stands used for spring and fall pasture and hay; species seeded on subirrigated and flooded sites for
simitar purposes and standing winter hay; potentially useful for soil stabilization of drainage ditches and
disturbed soils. Excellent qpland game bird cover and emergency winter big game forage {4). Potentially
yseful as fence row plantings and field and windbreak borders. Management of stands similar to tal!
wheatgrass; withhold grazing in spring until 1¢ inches high, leave atleast 6-inch stubble; rest while enough
soil moisture remains for growt.h to restore root reserves; foliow same stubble-height guides in using fali
regrowth; and rest from grazing before winter dormancy. Dense stands without legumes require a
fermization program for sustained high production.

ASSOCIATED SPECIES

commonly occurs mixed with big sagebrush (Artemisia tridentata), black greasewood (Sarcobatus
vermiculatus), wheatgrasses (Agropyron spp.), and narrow-leaved cottonwood (Populus angustifolia}. Not
often seeded in mixtures.

PESTS AND DISEASES

Sometimes severely infested with leaf rusis, damaging forage quality. Some ergot occurs in wet years.

IMPROVED VARIETIES
‘Magnar’ is used for soil stabilization in southern ldaho, northern Utah, and northern Nevada.

Russian witdrye
Elymus junceus Fischer

Introduced into northern Great Plains, intermountain, and Rocky Mountain regions. Densely tufteo,
basal-leaved, cooi season bunchgrass superficially resembling crested wheatgrass (Agropyron crista-
tum). Short, dense, flat-cylindric spike with two or more short-awned spikelets ctustered at axis joints.
Lemmas containing seeds, short-awned and fine fuzzy on backs. Resumes spring growth and matures
earlier than crested wheatgrass; makes much more regrowth, stays green all summer with moisture, and
regrowth stays green later in fali. Weak seedling vigor and less drought resistance in seedling stage, partly
due to few lateral seminal roots. Strong competitor when well established, self-thins into oper stands
and better planted alone in 18 inch or wider rows on semiarid sites; intensively managed and fertil-
ized where economic. More palatable and nutritious than crested wheatgrass. Better adapted on
silty and clayey soils of high fertility with good balance in precipitation or more summer than winter
precipitation. More tolerant of summer heat in summer rainfall areas than crested wheatgrass. Seeaed
exclusively for pasture; wide plani spacings ineffective in controlling soil erosion or stabilizing soils on
slopes. Culture similar to crested wheatgrass except for wide row spacing and incompatibility in seeding
mixtures. Stands more difficult to establish than crested wheatgrass and plants more sensitive to nitrogen.
Optimally used spring and fall or summer and fall to complement other forage resources. Provides some
winter grazing in Southern Plateau region. Longevity 25 years or longer in northern Great Plains; shorter in
certain areas of Great Basin. Varieties: ‘Mayak' and 'Sawki’ in Canada; ‘Vinall’, selected in U.S. for more
consistent and greater seed production (5}.

Canada wildrye
Elymus canadensis L.

Nati.ve, stemmy, short-lived, perenniai bunchgrass 2 to 4 feet tall with broad, rough basal and stem leaves
ha}/!ng large auricles. Tufted with shaliow, coarse, fibrous roots; not strongly competitive. Nodding coarse
Spikes with two or more awned spikelets per axis joint, bearing two to five seed-containing lemmas witn
1-inch long curled awns. Secondary species in midwestern prairies where reacts as a decreaser; spatser
and more commonly found in disturbed sites in western Great Plains and intermountain West. Very sirong
f:e_ddlllng vigor._ iorming stands first year. reaching peak production second and third year, then thinning
altpl y. Sometlmes used as rapid developer and site stabilizer in seeding mixtures, where better seeded in
BrnateT rows with other species; rareiy seeded alone or with sweetciover (Melilolus spp.) as a shortterm
gasture In place of annual cerea.! grains, and partly for crop rotation benefits. Potentially greater longevity
S & replacement for cereal grains now seeded in some alternate row plantings with long-tived perennial




mixtures for disturbed soil stabilization. Seeds can be hammermilled for drill seeding. Plants occasiong|
infested with leaf and stem rust and ergot. Fair palatability before heading. Moderately drought resistapng
and winter-hardy, but avoid distant southern and low altitude sources of seed. Seed supplies scarce.

REFERENCES

(1) Shaw, A.F, and C. S. Cooper, co-chairmen. 1973. The interagency forage, conservation, and wildlife handbogy_
Mont. State Univ. Ext. Serv., Bozeman. 205 pp.

(2) Vallentine, J. F. 1971. Range development and improvements. Brigham Young Univ. Press. Provo, UT. 518 pp.

(3) Hafenrichter, A. L., J. L. Schwendiman, H. L. Harris, R. §. MacLauchlan, and H. W. Miller. 1968. Grasses ang
legumes for soil conservation in the Pacific Northwest and Great Basin States. U.S. Dept. Agr., Agr. Handb, 33g,
69 pp.

(4) Plummer, A. P, D. R. Christensen, and S. B. Monsen. 1968. Restoring big game range in Utah. Utah Div. Fish ang
Game Publ. 68-3. 183 pp.

(5) Thornburg, A. A. 1982. Plant materiais for use on surface mined lands in arid and semiarid regions. SCS-TP-157;
EPA-600-7-79-134. 88 pp.
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WEEPING LOVEGRASS

Eragrostis curvula (Schrader) Nees

ORIGIN

Introduced into Southern Great Plains and Southwest from South and East Africa. See map for distribution
in the U.S.

SPECIES CHARACTERISTICS
Medium-sized, coarse-leaved, warm season, perennial bunchgrass of the C-4 type.

Densely tufted with culms 2 to 4 feet tall, purple at nodes when young, and sometimes
branched, with abundant long, drooping, basal leaves 1 to 2 feet long. L.eaf blades inrolled
and tapering to brown threadlike tips. Basal sheaths hairy on back; ligule hairy. Elongated,
semiopen, panicle-type inflorescence, 10 to 16 inches long, with slender, ascending
branches borne singly or in pairs, weakly hairy in axils. Spikelets compressed, 7 to 11-
flowered, narrowly lance-shaped and gray-green to lead colored. Lemmas small, overlap-
ping, pointed, and unawned (1).

Extensive fibrous root system effective in stabilizing soif. Growth starts earlier in spring and maturity
occurs earlier than for native grasses. Flowers in late spring and again in fate summer or fall; flowers with
pleasing aroma. Fair palatability to livestock, better when herbage grazed before40-days old. Good volume
of summer and early fall regrowth with adequate soil moisture and soi! fertility (1,2).

ECOLOGICAL RELATIONSHIPS

Thrives on fertile sandy to silty-texture soils in warm temperate to subtropical subhumid climates, but
grows on coarse sands and clayey soils of lower fertility. Outstanding ability to become established on land
classed as poorfor crop production. Better performance in the 20 to40 inches MAP zones, but grows wellin
the 15 to 20 inches zone and even in the 10 to 15 inches zone with intensive culture, especially on water
accumulation sites or with irrigation. Tolerant to strongly alkaline and highly acid soiis. Sensitive to cold,
only adapted to areas with mean minimum temperatures above -5°F. Grows between sea level in East and
about 7,000 feet in elevation in Southwest. Moderate shade tolerance; performs well in partial shade of
woodlands. Tolerant of annual burning in dormant state or at start of growth in early spring. Moderately
tolerant of grazing; grazed or mowed plants more thrifty than unharvested plants, except some winterkill
from fall grazing before fall dormancy near northern limits of adaptation. Strong competitive ability; not
easily managed or compatible in mixtures. May become somewhat weedy without management. (2,3).

CULTURE
Planting Depth, Rate, and Time

Regulate drill seeder to have seed covered 1/2 inch deep on loam soils or no more than 1/4 inch deeper or
shallower in drier or windier areas and/or seasons or in coarser soils or wetter and finer soits, respectively.
Better stand establishment when drilled in harvested, close-drilled sorghum or sudan stubble in areas of
high wind erosion in southern Great Plains and in pits, basins, orfurrows in arider Southwest. Irrigation and
supplemental mulching may be necessary to establish good stands on surface mined lands. Recommend-
ed rates: 20 PLS per foot of row planted in 12-inch rows for rangeland; but preferably in 36 to 42-inch rows
for intensively managed pastures (2). Forty to fifty drilled PLS per square foot or 60 broadcasted PLS per
square foot recommended for critical area stabifization and mined land revegetation. Time seeding to
precede the 2-month period most favorable for rapid germination and seedling establishment; better dates
are as early as late February in South, aslateas June inthe northern limits of adaptation, March 15to May 15
at Woodward, Oklahoma, and just prior to, or early after, start of uncertain rainy periods of more arid
Southwest. (2,4).
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seed Cleaning and Quality

seed ready to harvest when 25 percent of grains are amber colored. Harvest seed directly by combining; by
pinding, shocking, and threshing; or use double reel seed stripper at 10-day intervals to coliect irregulariy
maturing seed. Clean in fanning mili equipped with upper screen having 1/25-inch holes and 40 x 40 miesh
|ower screen. Seed quality: 95 percent purity; 80 percent germination; 76 percent PLS; and 1.5 miliion
grainS per pound.

germination and Seedling Characteristics

completes germination in 14 days under controlled laboratory conditions. Most seeds germinate in 7 days
in field. After-ripening seed dormancy broken in storage after 5 to 6 months. Year-old seed results in best
field germination. Strong seedling vigor. Makes good cover first year and some plants head out with good
moisture conditions.

MANAGEMENT

Species primarily useful for soil conservation purposes: ground cover on bare, disturbed, and burned-over
areas; drainageways and siltation control; erosion control on man-made bare areas, such as foadsices,
drainage ditches, dikes, areas around airports and landing strips; and alone or less commonly in mixtures
for pasture and hay. New seedings may need weed and insect control first season. Intensive management
advocated for seeded stands at Woodward, Oklahoma: (1) remove oid growth; (2} fertilize conservatively;
(3) withhold grazing in spring until plants are 6 inches high; (4) rotate grazing, using each unit 1 week and
resting for 5 weeks; (5) mow or graze to a 4-inch stubble; (6) rest Sept. 1 to Dec. 1, then graze in winter with
supplements; and (7) optimize use with other seasonal forages and native rangelands (5).

ASSOCIATED SPECIES

Some favorable associations with self-seeding or persistent legumes reported in literature, but generaliy
optimal production and management when planted alone due to special management requirements.
PESTS AND DISEASES

Grasshoppers, ieafhoppers, and other forage-eating insects, evenin light popuiations, are very destructive

to seedings. Rabbits and rodents are sometimes damaging. Fungicidal seed treatment gives some
improvement in seedling stands by controlling seed-borne diseases.

IMPROVED VARIETIES

‘Cata!i_na’. selected for good stand establishment in Arizona, is adapted for seeding below 4,600 feet in
eleva_mon with a minimum of 12 inches MAP in southern Arizona and adjacent New Mexico. ‘Ermelo’, 3
relatively leafy cultivar, is adapted to southern Oklahoma and adjacent Texas. ‘Morpa’, selected for more

Pa!atability in Oklahoma, is adapted to portions of the Panhandle regions of Oklahoma and Texas and
adjacent areas.

Lehmann lovegrass
Eragrostis lehmanniana Nees.

SpUth African introduction, 1 to 2 feet tall, semiprostrate, stoioniferous, bunchy sod-former with fine,
QIffusely branched stems, short dark green leaves, short panicle with much smaller lemmas, and shallower.
finely-branched fibrous root system. Easily established, thickens and spreads by seif-seeding and rooting
::(J nodes. Very efficient water user and drought-resistant. Spring and fall green forage augments native
Génorger-green range, but aggressivenesg cause for concern as is invading, unseeded, adjacent rangelands.
birgs soil stab‘mzer on road shpulders, in drainages, and on disturbed lands. Fairiy'gooq cover for uptanq
| feet iﬁAdapt?G t(_) southern_plams, southern plateaus, and southwestern deserts; in Ar|.zo~na below 41500
l e evlevatllon in 10to 15 inches MAP zone where temperatures rarely reach zero. Varieties ‘Puhumima
K—U_'Eﬂa_ adapted to portions of southern Arizona and southern New Mexico.
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Wiiman |lovegrass
Eragrostis superba Peyr.

Large South African bunchgrass, 3 to 4 feet tall, growing in large clumps with abundant, slender, bagg,
leaves and large, flattened, rattlesnake rattlerlike spikelets on narrow, elongated panicles. Leafbladeg
ratherflatand thin, not wiry like weeping lovegrass. Adapted in 12 to 16 inches MAP zone below 4,500 feet ip
elevation where temperatures do not falt below 15°F. More palatable than Lehmann lovegrass; later spring
grower, provides late spring and summer forage. Difficult to establish where rabbits are abundant. ‘Pajar’
only variety, well adapted to above conditions in southern Arizona and southern New Mexico.

REFERENCES
(1} Crider, F. J. 1945. Three introduced lovegrasses for soil conservation. U.S. Dept. Agr. Circ. 730. 90 pp.

(2) Mcllvain, E. H., and M. C. Shoop. 1960. Dryland pastures for the southern Great Plains. U.S. Dept. Agr. ARS,
Woodward, OK. 20 pp. (mimeo)

(3) Humphrey, R. R. 1958. Arizona range grasses. Ariz. Agr. Exp. Sta. Bull. 298. 104 pp.

(4) Anderson, D., L. P. Hamilton, H. G. Reynolds, and R. R. Humphrey. 1853. Reseeding desert grassiand ranges in
southern Arizona. Ariz. Agr. Exp. Sta. Bull. 249. 32 pp.

{5) Mclivain, E. H., and M. C. Shoop. 1970. Grazing weeping lovegrass. Okla. State Univ. Ext. Fact 2558. 4 pp,
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TALL FESCUE

Festuca arundinacea Shreber

ORIGIN

Native to Europe. Widely introduced and naturalized in the U.S. Area of agronomic use is centralized in
humid mid-South, West Coast, and cool interior irrigated sections. See map for distribution in the U S,

SPECIES CHARACTERISTICS
Medium-sized, cool season bunchgrass of the C-3 type.

Densely tufted to sod-forming with spreading, leafy base and ascending culms 1 to over 3
feet tail. Leaf blades stiff, flat, or sometimes inrolled, dark green, 1/8 to 1/2 inch wide with
rough surfaces, short membranous ligule, hairy collar-edges, and short auricles. Narrow
panicle up to 10 inches long, sometimes nodding, with 1/2 inch long spikelets containing
five to nine florets, lance-shaped glumes and awnless to short-awned, seed-enclosing
lemmas (1).

Large volume of deep, coarsely fibrous roots. Winter grower in South; mostly spring and fall grower at
higher latitudes and summer grower at higher altitudes. Good early summer and late fall regrowth
potential. Only fair palatability to livestock and poor palatability to elk or deer. Better livestock acceptance
when seeded alone and fenced separately (1,2).

ECOLOGICAL RELATIONSHIPS

Best performance on deep, fertile silty to clayey soils but tolerant of all soil textures with adequate moisture.
Tolerant of moderate soil salinity, less tolerantthan tall wheatgrass {Agropyron elongatum) of saline-sodic
soils, moderately acid soils, and to a wide range of soil pH.Tolerant of poor drainage, winter flooding, and
fairly high water tables. Mesic in moisture requirements with only fair drought tolerance, markedly less
drought-tolerant than western drought-tolerant species, and intolerant of protracted drought. Good
growth in over 18 inches MAP zones in cooler northern and mountainous West; optimal growth in Eastin
over 30 inches MAP zones, but grows in parts of Oregon with 15 inches MAP. Good cold tolerance making
fair winter growth in southern Missouri and mid-South. Moderate shade tolerance. Not commonly burned;
fire tolerantin dormant state. Incompatible with most palatable grasses; satisfactory with vigorous legumes
when intensively managed. Good tolerance to grazing and mowing to 2 to 4-inch stubble heights if not too
frequent. Responsive to nitrogen fertilizers and irrigation (1,2,3}.

CULTURE
Planting Depth, Rate, and Time

Drill seed 1/4 to 1 inch deep, varying according to soil and moisture conditions. Drill seeding rates vary from
2 to 18 pounds PLS per acre for extremes of sparser seedings in wide-spaced rows in subhumid areas to
denser pastures for humid zones. Rates may be increased by 50 to 100 percent or more for broadcasting;
harsh, erosive, and south and west-facing sites; in saline or saline-sodic soils; and when dense turf is
desired quickly. Plant in late summer in lower elevation humid or irrigated areas, early spring when mixed
with legumes, or late fall or as early as possible in summer in mountainous elevations. (4).

Seed Cleaning and Quality

Combine directly or use swather first. About one-third of seed lost by shattering. Clean seed in fanning mill
using 1/22 x 1/2 and 6 x 32 (or 5 triangle) upper and lower screen sizes, respectively. Seed quality: purity 98
percent; germination 85 percent; PLS 83 percent; and 181,000 to 230,000 (median 205,500) seed per pound.

Germination and Seedling Characteristics

Germination occurs in 14 days after prechilling in seed testing. Seedling vigor is fair to good. Stands are
somewhat slow to establish but are hardy and competitive after fully established.
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WANAGEMENT

geeded alone orwith alegume for nonirrigated and irrigated pasture, also sometimes for hay. Preduces sod
{ good wearability. Seeded for stabilizing cuts and fills, dikes, waterways, recreational areas, and cover
0!d ¢ in orchards. Seeds consumed by songbirds; both seed and foliage used by small mammals. Used in
crt;?em U.S. to stabilize surface mined soils. Control weed infestations and protect new seedings from
eaazing until well rooted and headed Continuously pastured in humid regions. Periodic close grazing {o 2
tor 4-inch stubble in rotational plan advocated for subhumid and irrigated areas to induce regrowth and
petter palatability. Annual nitrogen fertilization program needed for dense stands without legumes; starter
and complete fertilization program may be needed for cut and fill material and disturbed soils (5).

ASSOCIATED SPECIES

Occasionally seeded alone for optima! management; more commonly drilled in alternate rows with such
adapted legumes as alfalfa (Medicago sativa), ladino clover (Trifolium repens), or birdsfoot trefoil (Lotqs
corniculatus). Considerable use with crownvetch (Coronifla varia) for stabilizing highway embankmentsin
Midwestern and Midsouthern States.

PESTS AND DISEASES

Cutworms, slugs, and grasshoppers reduce seedling stands and forage and seed yields. Gophers, moles,
and rabbits are occasional problems. Relatively free of plant diseases. “Fescue foot-rot” sometimes causes
lame cattle; atkaloids may adversely affect livestock gains. Species is a weed in finer lawn turfs.

IMPROVED VARIETIES

‘Alta’, from Oregon and used in West and Northwest, is medium early and adapted to dry summers; ‘Goar’,
from California and used in the West and Southwest, is early and adapted to alkaline soils. ‘Fawn’, from
Oregon, has improved seedling vigor and palatability, is early, and is used in central U.S. and Northwest.
‘Kentucky 31" is medium in maturing, used in Southeast and central U.S., widely adapted, and makes good
winter growth. 'Kenm<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>