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This seed and plant guide contains descriptions of almost 250 native and non-native
(introduced) plants and seeds used by the U. S. Department of Interior, Bureau of Land
Management (BLM) in the Great Basin region of Oregon-Washington, Idaho, Utah,
Nevada, and California. It is a partial list of the grasses, forbs (wildflowers and
herbaceous legumes) and shrubs available from commercial seed vendors in very limited
to good quantities. The plants described are mostly considered to be plants found in
aridland sites (less than 12 inches mean annual rainfall). The target audience includes
natural resource specialists and other technical specialists who utilize seeds in BLM
projects. The guidebook may be useful to others interested in seeds of Great Basin plants
as well.

In addition to the plant descriptions section, the appendices include more detailed
information on topics such as seeding depth, effective annual precipitation for Great
Basin plants, seed characteristics, the minimum pure live seed (PLS) rate for BLM, native
plant species by Ecoregion (EPA, Level III), commercial sources for seed, and a list of
publications on plants and seeds.

This guide does not include herbaceous wetland/riparian plants such as Carex, Juncus ,
and Scirpus species, refer to “Wetland Plants of Oregon and Washington” by Guard, B.J.
(1995), “Field Guide to Intermountain Rushes” by Hurd, E.G., S. Goodrich, and Shaw,
N.L. (1994), “Field Guide to Intermountain Sedges” by Hurd, E.G. and others (1998), or
other publications for information. Wherever possible, information is included on plant
ecology, plant propagation, seeds per pound, seeding rates for mechanical drilling, soils,
mean annual precipitation requirement, and commonly used cultivars (cultivated
varieties).

BLM’s goal is to utilize seed of native plants, native cultivars and source-identified seed
wherever possible for seedings or reestablishing plants in natural areas, wildlife habitat,
wilderness study areas, or other sites with intact native plant communities. Availability
and reasonable cost of seed of native plants are also important criteria for determining
where, when and how much seed will be used in a project. Native species are useful for a
variety of land management goals. Some examples are reduction of soil erosion on roads
or other highly disturbed sites, gene pool preservation, enhance aridland and wetland
functions and values, wildlife food and cover, recreation site rehabilitation, and
watershed restoration.

Non-native plants/seed may be useful for emergency soil stabilization and weed control
after wildfires, floods or other natural disasters. Other examples of use for non-native
plants/seed include the initial seeding or planting on a highly disturbed site with few
native plants or where native seed stock is not available and as forage for specific wildlife
species or domestic livestock. Where native seeds are unavailable or no longer
appropriate for the area, non-native seeds are utilized. In some cases, the seed of non-
native plants may be used as an intermediary solution to restoring the desired native plant
community.



Seed and plants of many native species may not be readily available from commercial
sources. Contract growing or wildland seed collection of source identified material may
be an option for some projects with specific goals such as ecosystem restoration.
Contract growing or seed collection may take more time and cost more than procuring
seed from a commercial grower. Native cultivars and varieties may not originate in the
ecoregion or land resource area they will be planted. Determine what is acceptable for
your site or area. Remember seed and plant quality standards are very important
guidelines when using native or non-native plant materials.

Seeding rates given for Great Basin plants are the recommended single species drilled
seeding rates. Aerial or broadcast seeding rates are usually 1.5 to two times the drilled
seeding rate. BLM applies seed based on the pure live seed (PLS) seed rate, lbs. per acre.
PLS is the percent pure seed multiplied by the percent of pure seed germination rate for
the individual seed lot. BLM procures seed by individual seed lots; we do not accept pre-
mixed seed mixes. Seed mixtures consist of several to many different species or types of
seed (grasses, forbs, and shrubs). Calculate the seed mixture rate (PLS lbs/acre) based on
the percent for each species/type desired in the seed mix.

All seed, native and non-native, procured and used by BLM will meet or exceed Seed
Certification standards for the species or cultivar. The seed standards for each species
used by BLM will meet or exceed minimum purity, minimum germination, no noxious
weed seed, and less than 2.0% other crop seed.



A bracketed number after a plant name, such as [#1], means that a drawing of the plant
appears in the document. A total of 61 drawings are included. A complete list of the
drawings is found in the Appendices. The drawings are by Jeanne R. Janish and are
reprinted by permission from “Vascular Plants of the Pacific Northwest”, University of
Washington Press, Seattle, Washington, 1977.

An (I) after a plant name means the plant is Introduced (I) to western North America and
is considered to be a non-native species.

An (N) after a plant name means the plant is Native (N) to a specified geographic area in
western North America prior to the year 1800.



A tufted, perennial grass native to the sagebrush steppe in the western United States.
Lemmon’s alkaligrass is often found in alkaline areas of the Great Basin region.

The genus Agrostis (L.) includes many species of bentgrass, are usually perennial, often
occurring on hydric soils’ there are over 100 species worldwide. Some of the introduced
species as colonial bentgrass and creeping bentgrass are important turf grasses. A
common grass found in meadows or along streams, redtop (A. alba), probably originated
from European seed sources.

About twenty bentgrass species are native to the USA. Several species, including spike
bentgrass (A. exarata) and Oregon bentgrass (A. oregonensis), are native to meadows,
riparian areas and wetlands in the western USA. Conservation drill seeding rate for
bentgrasses, depending on the species, is usually two pounds, pure live seed (PLS), per
acre. Bentgrass species may average up to 5,000,000 seeds per pound.

BIG BLUEGRASS (Poa secunda J. Presl) (Also known as Poa ampla)
A long-lived, native bunchgrass, up to 24 inches in height at maturity, found throughout
the temperate continental climate of the western USA. Big bluegrass is a component of
the sagebrush-steppe and Palouse prairie plant communities. Soils: It occurs on loam to
silt-loam soils where the mean annual precipitation is nine to 16 inches. It is often used
as early spring forage, but is easily destroyed by overgrazing in the spring. It is utilized
by many wildlife species. Big bluegrass competes well with winter annual weeds such as
cheatgrass (Bromus tectorum ). It is a component of sage-grouse habitat.
Cultivars/Varieties: ‘Sherman’ is the only released big bluegrass cultivar (USDA-
NRC S, Pullman, Washington). It was originally collected from a native sagebrush-grass
plant community in Sherman County, Oregon. It has been used for herbage production,
erosion control, and native plant community diversity. Seeding recommendation: seed
shallow in the soil, late fall or early spring with adequate moisture.
Ecoregions: Columbia Plateau, Blue Mountains, Snake River Plain, and portions of the
Northern Basin and Range.
Average number of seeds per pound: 917,000. 21 seeds/sq.ft./lb/acre.
Drill seeding rate: four pounds per acre, seeded as a single species; one to two pounds per
acre in a mix; seed ¼ inch into soil.



BOG BLUEGRASS (Poa leptocoma Trin .)
A native perennial grass that is indigenous to hydric soils in meadows, pond margins, and
along streams. It naturally occurs from Alaska to northern California, east to New
Mexico and Colorado; usually found at middle to high elevations. Bog bluegrass requires
at least thirty inches of mean annual precipitation for establishment and survival. Not to
be confused with fowl bluegrass (P. palustris), an introduced invasive bluegrass
sometimes found in wetlands and adjacent sites.

CANADA BLUEGRASS (Poa compressa L.)
A low-growing bluegrass, with short rhizomes, that occurs from Newfoundland, Canada
to Alaska, south to the northern States. Canada bluegrass has some shade tolerance, and
tolerance of low soil fertility tolerance and moderate soil acidity. It has been used as a
low maintenance groundcover and soil stabilizer for roadsides, ditch banks, cover
between trees, recreation areas, and borrow pits. It needs a minimum of 18 inches of
mean annual precipitation. Cultivars/Varieties: ‘Reubens’ Canada bluegrass is an
introduced commercially available cultivar.
Average number of seeds per pound: 2,500,000. 57 seeds/sq.ft./lb/acre.
Drill seeding rate: four pounds per acre.

CANBY’S BLUEGRASS [#1] (Poa secunda J. Presl) (Formerly: Poa canbyi)
A long-lived, low-growing bunchgrass native to rangelands and shrub-grasslands of
northwestern USA. Canby’s bluegrass is vernal dominant and adapted to short season
moisture sites. It is used as an understory grass for erosion control and herbage
production. Soils: It occurs on sites with silt-loam soils that receive nine to twenty inches
mean annual precipitation. It greens up in the early spring and low herbage production.
Canby’s bluegrass is drought tolerant, actually drought-escaping by going dormant
usually by June 1. Ecoregions: Portions of the Columbia Plateau and Blue Mountains.
Cultivars/Varieties: ‘Canbar’ Canby’s bluegrass is a cultivar released by USDA-NRCS,
Pullman, Washington. Canbar was originally collected from a foothills site in the Blue
Mountains, Oregon. It has good vigor and seed production adapted to the interior Pacific
Northwest. Canby bluegrass is not seeded as a single species in BLM projects.
Average number of seeds per pound: 930,000. 21.2 seeds/sq.ft./lb/acre.
Drill seeding rate: one to two pounds per acre in a seed mixture.

CUSICK’S BLUEGRASS (Poa fendleriana ssp. fendleriana [Steud.] Vasey)
A native perennial bluegrass found on dry to rocky slopes at middle to high elevations,
from British Columbia, Canada to central California and east to North Dakota, Wyoming,
and Colorado. Cusick’s bluegrass naturally occurs on silt loam to sandy loam soils; eight
to 20 inches mean annual precipitation. It is a highly valued grass for herbage production
for certain wildlife species and domestic livestock. It has been used for soil erosion
control and soil stabilization. Ecoregions: Columbia Plateau and Blue Mountains.
Average number of seeds per pound: 890,000. 20.4 seeds/sq.ft./lb/acre.
Drill seeding rate: four pounds when seeded singly, one to two pounds in a seed mixture.

KENTUCKY BLUEGRASS  (Poa pratensis L.)
A major lawn and turf grass, non-native, introduced from Europe, adapted to cool
climates and moist growing conditions. Kentucky bluegrass usually has low herbage



production. It may persist and out-compete other desired species in middle to high
elevation meadows and along stream banks. Do not use Kentucky bluegrass in
conservation or restoration plantings in riparian areas or adjacent to wetlands and
meadows since it is invasive on those sites. It requires a minimum of 18 inches of mean
annual precipitation, or equivalent irrigation or runoff.
Average number of seeds per pound: 2,150,000. 50 seeds/sq.ft./lb/acre.

MUTTONGRASS (Poa fendleriana [Steud.] Vasey)
A native perennial found in sagebrush-steppe to wooded areas at middle elevations in the
Intermountain western states. Muttongrass naturally occurs from eastern Washington to
California and east through the Rocky Mountain States to New Mexico. It is closely
related to Cusick’s bluegrass. Muttongrass requires at least 12 inches mean annual
precipitation. Ecoregions: Blue Mountains, Wasatch Mountains, Middle Rocky
Mountains, and Northern Rocky Mountains. Drill seeding rate: one to two pounds per
acre in a seed mixture.

SANDBERG’S BLUEGRASS [#2] (Poa secunda J. Presl)
A long-lived, low-growing bunchgrass native to sagebrush-grass plant communities of
the western USA and Canada. Sandberg’s bluegrass is vernal dominant and adapted to
short season moisture sites at low to middle elevations on silt loam to deep loam soils. It
is used as an understory grass for erosion control, herbage production, and native species
diversity on sites that receive seven to 18 inches mean annual precipitation. Sandberg’s
bluegrass greens up early in the spring. It is drought tolerant, actually drought-escaping
by going dormant before mid-June until the fall rains may begin plant regrowth in
September. It is an important component of sage-grouse habitat. Ecoregions: Columbia
Basin, Snake River Plain, Blue Mountains, Eastern Cascades, Northern Basin and Range,
Central Basin and Range. Cultivars/Varieties: The US Forest Service Shrub Sciences
Lab is planning to release a prevarietal native germplasm, Mountain Home Sandberg’s
bluegrass. Source-identified seed is available from commercial seed vendors.
Average number of seeds per pound: 926,000. 21 seeds/sq.ft./lb/acre.
Drill seeding rate: one to two pounds/acre in seed mixture, seed shallow 1/8 to 1/4 inch.

Two other native western dry land bluegrasses may also be available for seeding:

NEVADA BLUEGRASS  [#3] (Poa nevadensis) and ALKALI BLUEGRASS (Poa
juncifolia). Recently for taxonomical purposes they have been included as subspecies of
Poa secunda .





MEADOW BROME (Bromus commutatus Schrad.)
A perennial, weakly rhizomatous, non-native bromegrass, introduced from Turkey in
western Asia. It has been used for pasture and hayland where the mean annual
precipitation exceeds 16 inches, or equivalent irrigation. The leaves are mostly basal,
long, lax, and softly pubescent. It does not go dormant under high summer temperatures
as does smooth brome. Do not use meadow brome in riparian areas or adjacent to
wetlands and meadows . Cultivars/Varieties: ‘Regar’ meadow brome (Eurasian seed
source) was released by the USDA-NRCS, Aberdeen Plant Materials Center, Idaho.
Average number of seeds per pound: 93,000. 2.1 seeds/sq.ft./lb/acre.

MOUNTAIN BROME [#4] (Bromus marginatus Nees. ex Steud.)
A short-lived perennial, cool-season, native bunchgrass that rapidly develops to 24 to 26
inches in height. Mountain brome naturally occurs at middle to high elevations on
moderately deep to deep loam soils in the western United States. It has moderately
coarse culms and broad soft leaves, and has good herbage production. It does best on
fertile and moist sites with a minimum of 16 inches of mean annual precipitation; but
often does well on infertile, coarse, aridic soils. Mountain brome is tolerant of some soil
salinity, shade tolerant, and good winter hardiness; but is intolerant of flooding.
Ecoregions: Columbia Plateau (Palouse Prairie), Northern Rocky Mountains, Middle
Rocky Mountains, and Wasatch Mountains.
Cultivars/Varieties: ‘Bromar’ is a released cultivar of mountain brome from the USDA-
NRCS, Pullman, Washington. It was originally collected from a natural stand in
southwestern Montana. Bromar was selected for high herbage production with a good
potential in crop rotations when mixed with legumes as a green manure crop. Maximum
seed and herbage production is in the second growing season. It has also been used in
soil stabilization seedings and especially useful for erosion control seedings after
wildland fires. ‘Garnet’, recently released cultivar from Colorado, has improved
resistance to head smut.
Average number of seeds per pound: 140,000. 3.2 seeds/sq.ft./lb/acre.
Drill seeding rate: 12 pounds per acre; seed about 1/2 inch into soil.

Other native bromegrasses in the western United States include: California brome
(Bromus carinatus) and Columbia brome (Bromus vulgaris).

SMOOTH BROME (Bromus inermis Leyss.)
A highly variable, cool season, long-lived, sod-forming grass, non-native, introduced
from Europe, may be invasive on some sites in the western USA. Smooth brome has
been used for many years as forage on pasture and hay lands. It has also been used for
erosion control in grassed waterways. A minimum of 16 inches of mean annual
precipitation is required for establishment. Do not use smooth brome in riparian areas,
wetlands or meadows since it may be invasive in natural areas . Cultivars/Varieties:
‘ Manchar’ is a released cultivar from USDA-NRCS, Pullman, Washington. ‘Lincoln’
smooth brome is a cultivar used in the Midwestern states for livestock forage, not
adapted to northern areas of the USA .



Average number of seeds per pound: 125,000. 2.9 seeds/sq.ft./lb/acre.
Drill seeding rate for erosion control or forage: seven pounds per acre.

DROPSEED, SAND [#5] (Sporobolus cryptandrus [Torr.] Gray)
A strongly tufted, perennial, warm-season grass, up to 32 inches tall at maturity. It is
native to the sagebrush steppe and desert shrub communities on sandy to sandy loam soils
in the interior western USA. Sand dropseed also occurs in grasslands and foothills with
eight to 20 inches mean annual precipitation.
Average number of seeds per pound: 5,00,000. 115 eds/sq.ft./lb/acre.
Drill seeding rate: 1/2 to one pound per acre in a seed mix.

ALKALI SACATON (Sporobolus airoides [Torr.] Torr.)
A strongly tufted, perennial, warm-season grass, up to 40 inches tall at maturity. It is
native to prairies, desert shrub lands, and mountain foothills, usually slightly to
moderately moist, and especially characteristic of moderately alkaline soils in the interior
western USA. Cultivar/variety: ‘Salado’ alkali sacaton was released by the USDA,
NRCS Los Lunas New Mexico Plant Materials Center.
Average number of seeds per pound: 1,750,000. 40 seeds/sq.ft./lb/acre.





CREEPING RED FESCUE (Festuca rubra L.)
A long-lived, low-growing, fine-leaved, competitive (but slow development) grass, with
weak rhizomes. Creeping red fescue was introduced from Europe. It performs best on
acidic soils with at least 18 inches of mean annual precipitation. It has been used for soil
erosion control and soil stabilization on roadsides. Cultivars/Varieties: ‘Fortress’ and
‘Illahee’ are cultivars that have been seeded on harsh, acidic, infertile sites in western
Oregon and Washington. Other cultivars are also commercially available. Average
number of seeds per pound: 615,000. 14.1 seeds/sq.ft./lb/acre. Drill seeding rate: four
pounds per acre.

HARD FESCUE (Festuca trachyphylla [Hack] Krajina)
A fine-leaved, low-growing, perennial, competitive (slow rate of establishment)
bunchgrass adapted to well-drained sites where the mean annual precipitation exceeds 14
inches. Hard fescue, a non-native grass, was introduced from Europe. It has a dense and
voluminous root system. It has been used for erosion control and soil stabilization on
hillsides and highways. Cultivars/Varieties: ‘Durar’ is a cultivar released by the USDA
Plant Materials Center, Pullman, Washington. Several other cultivars, including
‘Aurora’, have been seeded for a permanent cover crop in orchards and vineyards, and
seeded for turf grass. Average number of seeds per pound: 565,000.
Thirteen seeds/sq.ft./lb/acre. Drill seeding rate: four pounds per acre.

IDAHO FESCUE [#6] (Festuca idahoensis Elmer)
A native, long-lived, cool season, perennial bunchgrass. Idaho fescue naturally occurs in
sagebrush-grasslands, prairies, and meadows from British Columbia, Canada to northern
California, and east to the Rocky Mountain States. It has fine, basal leaves with low
annual seed production. It is slow to establish from seed and weak seedling vigor. The
plants, including the mature seedhead, are ten to thirty inches in height. Soils: It does
best on moderately deep to deep, fertile, silt loam to clay loam soils; it is tolerant of
slightly saline, alkaline or acidic soil conditions. Idaho fescue thrives at 14 to 24 inches
mean annual precipitation. Idaho fescue grows on some locations with north aspects on
deep silt loam soil with ten inches of mean annual precipitation. It is moderately shade
tolerant; plant crowns may be damaged or killed by fire, but it tolerates some fall burning
when dormant. Idaho fescue has good spring herbage production; it is palatable to deer
and elk, as well as domestic livestock. It is a component of sage-grouse habitat.
Ecoregions: Klamath Mountains, Eastern Cascades, Columbia Plateau (Palouse Prairie),
Blue Mountains, Northern Rocky Mountains, and Idaho Batholith.
Cultivars/Varieties: ‘Joseph’ and ‘Nezpurs’ are Idaho fescue cultivars released by the
University of Idaho, Moscow, Idaho. Winchester Idaho fescue was originally collected
from a naturally occurring population in north central Idaho is also commercially
available as a source-identified germplasm.
Average number of seeds per pound: 450,000. 10.3 seeds/sq.ft./lb/acre.
Drill seeding rate: four pounds per acre.



GREENLEAF FESCUE (Festuca viridula Vasey)
A perennial, native bunchgrass; broad-leaved grass. Greenleaf fescue naturally occurs in
meadows and mountain slopes at middle to high elevations in the northwestern USA.
Seeding rate: seven to eight pounds per acre.

ROEMER’S FESCUE (Festuca roemeri [Pavlick] Alexeev) (or F. idahoensis var.
roemeri)
A perennial, native, fine-leaved bunchgrass that naturally occurs in meadows and prairies
from southern British Columbia, Canada to northwestern California. Roemer’s fescue is
usually found as a component of prairie communities west of the Cascade Mountains, it
is closely related to Idaho fescue. Soils: usually on deep silt loam with at least 24 inches
mean annual precipitation. Ecoregions: Puget Lowland, Willamette Valley, and Klamath
Mountains. Cultivars: source-identified seed from the Willamette Valley is available in
limited quantities. Drill seeding rate: four to six pounds per acre.

SHEEP FESCUE (Festuca ovina L.)
A low-growing, fine-leaved, long-lived bunchgrass with basal leaf blades. Sheep fescue
is more drought tolerant than other fine-leaved fescues. Soils: It does best on silt loam to
loam soils with nine to 24 inches mean annual precipitation. Herbage production is low,
but root growth is outstanding. Sheep fescue may take three to four years to establish on
most sites. It is excellent for erosion control and soil stabilization, and is also seeded as
an understory grass with taller vegetation. It has been successfully used for suppression,
or competition, with many annual weeds; also seeded as a perennial cover crop in
vineyards and orchards. Cultivars/Varieties: ‘Covar’ sheep fescue was released by the
USDA-NRC S, Pullman, Washington. It was introduced from Turkey, western Asia.
Covar is very short-statured, eight to 16 inches tall, the most drought tolerant cultivar
currently available, and attractive bluish-green in leaf color. Other cultivars include
‘Bighorn’, a private release (Eurasian seed source) from Oregon that has been seeded as a
perennial cover crop and turf grass in western Oregon. Blue fescue (Festuca ovina var.
glauca) is an ornamental variety that has become popular in landscape projects. All
sheep fescue cultivars currently available were developed or selected from foreign
sources. Some botanists have identified populations of sheep fescue as native to specific
areas of North America.
Average number of seeds per pound: 680,000. 15.6 seeds/sq.ft./lb/acre. Drill seeding
rate: four pounds per acre seeded singly or one to two pounds in a mix. Seed sheep
fescue about ¼ inch into soil.

SIXWEEKS FESCUE ( Vulpia octaflora [Walt.] Rydb.)
An annual native fescue indigenous to sagebrush grasslands and prairies in the
Intermountain West states, including most of the Great Basin. Cultivars: Source-
identified sixweeks fescue seed is available in very limited quantities.

TALL FESCUE (Festuca arundinacea Schreb.)
A perennial, introduced bunchgrass; broad-leaved, robust fescue adapted for use as
domestic livestock forage in irrigated pastures. Tall fescue is suited to irrigated lands
with moderately poorly drained conditions or other areas where the effective mean annual
precipitation exceeds 18 inches. Tall fescue is tolerant of strongly acidic to strongly
alkaline soil conditions. It is most often used for pasture and hayland, high forage



production for livestock. It usually does not go dormant in the summer or in mild
winters. Tall fescue is not recommended for native meadows, prairies, riparian areas, or
adjacent to wetlands since tall fescue is considered to be an invasive non-native plant in
natural areas, aggressively excludes other desirable species.
Average number of seeds per pound: 225,000. 5.2 seeds/sq.ft./lb/acre. Drill seeding rate:
six pounds per acre.

WESTERN FESCUE (Festuca occidentalis Hook.)
A tufted, erect, perennial bunchgrass native to the western USA and Canada. Western
fescue is found on moist, wooded slopes, stream banks, and lake margins, also in
Ponderosa pine and Douglas fir woodlands. It thrives on silt loam to sandy loam soils
that receive a minimum of 18 inches of mean annual precipitation. It has good potential
for erosion control and soil stabilization seedings. Western fescue is closely related to
Idaho fescue. Average number of seeds per pound: 350,000.
Drill seeding rate: eight pounds per acre.

GALLETA GRASS (Hilaria jamesii  [Torr.] Benth.)
A tufted, perennial, warm-season grass up to 24 inches tall. Galleta grass is native to the
desert shrub lands and grasslands of the central and southern Great Basin areas which
receive some summer rainfall. Cultivar/variety: ‘Viva’ galleta grass was released by the
Los Lunas New Mexico Plant Materials Center (USDA, NRC S). Commercial seed is
light and fluffy, seed drills need to be set for this type of seed. Average number of seeds
per pound: 170,000. 3.9 seeds/sq.ft./lb/acre. Drill seeding rate: seven pounds per acre.

TUFTED HAIRGRASS (Deschampsia caespitosa [L.] Beauv.)
A perennial, tussock-forming, native grass found along stream banks, meadows,
wetlands, coastal estuaries, bottomlands, and lake and pond margins. Tufted hairgrass’
natural range is circumboreal on seasonally wet or hydric soils, extending throughout
cooler regions of the Northern Hemisphere where the mean annual precipitation exceeds
40 inches. This grass may naturally occur at elevations from sea level to alpine
meadows. Soil: clay loam to silt loam. It is slow to establish, but is long-lived. Potential
uses include stream bank and shoreline stabilization, wetland restoration, wildlife habitat
and recreation area seedings. There are great genetic and morphological differences in
tufted hairgrass ecotypes. The northern Pacific Coast ecotype is often a very robust plant
with coarse, broad leaves, with a very high tolerance to ocean salt spray. Whereas, a
Rocky Mountain ecotype from an alpine site is usually a small delicate, fine-leaved, low-
growing plant, with a very low salt tolerance. About the only characteristics all tufted
hairgrass ecotypes have in common are the spikelets are two-seeded, the plants are
cespitose with basal leaves, and grow on moist to wet, usually acidic soils. Ecoregions:
Pacific Coast Range, Puget Lowland, Willamette Valley, Cascades, Sierra Nevada, Blue
Mountains, Northern Rocky Mountains, Middle Rocky Mountains, Idaho Batholith, and
Wasatch Mountains. Cultivars/varieties of tufted hairgrass include: Tillamook natural



germplasm (USDA-NRCS) originally collected from a coastal estuary near Tillamook,
Oregon; Linn natural germplasm (USDA-NRCS) originally collected from a low
elevation meadow in the Willamette Valley, Oregon; ‘Peru Creek’ (EPC, Meeker,
Colorado) was selected for use on high elevation sites with very acidic soil conditions;
and ‘Nortran’ (Alaska) was developed from germplasm with origin from Alaska and a
non-native European seed source (Iceland).
Average number of seeds per pound: 2,500000. 58seeds/sq.ft./lb/acre.
Drill seeding rate: two pounds per acre; less than 1/8 inch into soil.

PRAIRIE JUNEGRASS (Koeleria macrantha [Ledeb.] J.A. Schultes)
A tufted, long-lived perennial, cool season, native bunchgrass; one to two feet in height.
Prairie junegrass naturally occurs on moderately deep silt loam to sandy loam soils on
prairies, sagebrush-grasslands, and open woodlands in the Pacific Northwest and
Intermountain West States. It is rarely found in pure stands, but is very often a
component of western prairie and grassland plant communities. Prairie junegrass does
best on sites with 11 to 30 inches mean annual precipitation. It is a component of sage-
grouse habitat. Ecoregions: Puget Lowlands, Willamette Valley, Columbia Plateau, Blue
Mountains, Northern Rocky Mountains, Middle Rocky Mountains, and Wasatch
Mountains. Cultivar/variety: ‘Barkola’ was developed in Holland from Eurasian
germplasm. Source-identified seed from western USA sources is available in limited
quantities.
Average number of seeds per pound: 2,20000. 50seeds/sq.ft./lb/acre.
Drill seeding rate: two pounds per acre; less than 1/8 inch into soil.

MANNAGRASS (Glyceria sp. R. Br.)
A genus of annual and perennial grasses found in wetlands and riparian areas including
several species native to western USA. Native species include northwestern mannagrass
(Glyceria occidentalis), northern mannagrass ( G. borealis), and tall mannagrass (G.
elata). Mannagrasses are important facultative and obligate wetland plants.

MUHLY GRASS (Muhlenbergia sp. Schreb.)
Several species of Muhly grass (Muhlenbergia sp.) are native to the Great Basin region.
The species that naturally occur on aridlands in the western USA include scratchgrass
(Muhlenbergia asperifolia [Nees and Meyen] Parodi) and mat mulhly (Muhlenbergia
richardsonis [Trin.] Rydb.) Source-identified seed may be commercially available in
limited quantities.



DESERT NEEDLEGRASS  (Stipa speciosa Trin. & Rupr.)
A native perennial bunchgrass indigenous to desert shrublands in the Intermountain West
states, including most of the central and southern Great Basin region. Cultivars:
Source-identified seed is available in small quantities.

GREEN NEEDLEGRASS (Nassella viridula [Trin.] Barksworth)
A moderately tall (up to three feet tall), cool season, long-lived perennial; native to the
northern Great Plains, east of the Rocky Mountains. Green needlegrass is densely tufted
with bright green leaves, a deep extensive root system, and regrows in areas that receive
summer rainfall. Green needlegrass grows best on clay loam soils and fractured shale
soils, and is moderately tolerant of short term flooding. It requires 12 to 30 inches mean
annual precipitation; tolerant of moderately alkaline soils derived from calcareous shale;
variable tolerance to fire in dormant condition. Ecoregions: Northern Great Plains.
Cultivars/Varieties: ‘Lodorm’ green needlegrass is a cultivar released by the USDA-
NRCS, Bismarck, North Dakota for improved forage and reclamation seedings in the
Great Plains, also has lower seed dormancy than other selections. ‘Green Stipa’ green
needlegrass is a cultivar from the Midwestern states.
Average number of seeds per pound: 180,000. 4.1 seeds/sq.ft./lb/acre.
Drill seeding rate: six pounds per acre.

LEMMON’S NEEDLEGRASS  (Stipa lemmonii [Vasey] Scribn.)
A native perennial species that has a limited distribution in foothill and montane habitat,
especially on sandy loam soils in the ponderosa pine regions of southern Oregon to
northern California.

NEEDLE and THREAD GRASS  [#7] (Stipa comata Trin. & Rupr.)
A native, cool season, tufted, perennial bunchgrass widespread on sands to sandy loam
soils in the western states, including most of the Great Basin. Needle and thread is one to
three feet in height. A notable characteristic of needle and thread is the seed has a very
long (five to eight inches), barb tipped awn. It is a component of sage-grouse habitat.
Ecoregions: Columbia Plateau, Eastern Cascades, Snake River Plain, Klamath
Mountains, Northern Basin and Range, Central Basin and Range. No cultivars are
available at this time, but source-identified seed is collected and available from
commercial vendors.
Average number of seeds per pound: 150,000. 3.4 seeds/sq ft/lb/acre.
Drill seeding rate: six pounds per acre for single species or one to two lbs. in a seed mix.

THURBER’S NEEDLEGRASS [#8] (Stipa thurberiana Piper)
A native, perennial, cool season bunchgrass, short to medium tall (12 to 24 inches).
Thurber’s needlegrass is indigenous to sagebrush grasslands in Oregon, Idaho,
Washington, Nevada, California, Wyoming and Montana on sandy loam to rocky,
shallow soils that receive six to 14 inches mean annual precipitation. It is an important
component of sage-grouse habitat. Thurber’s needlegrass is found in the following
ecoregions: Columbia Plateau, Blue Mountains, Snake River Plain, and Northern Basin
and Range.
Cultivars/Varieties: Orchard selection of Thurber’s needlegrass was originally collected
from a Wyoming big sagebrush/bunchgrass community near Orchard, Idaho; the US



Forest Service Shrub Sciences Lab has provided seed to seed growers for field
production. Source-identified seed may be available in limited quantities from
commercial seed vendors.
Average number of seeds per pound: estimated at 150,000 seeds. 3.4 seeds/sq.ft./lb/acre.
Drill seeding rate: six pounds per acre, seed about ¼ to 1/2 inch into soil.

WESTERN NEEDLEGRASS  (Stipa occidentalis Thurb. ex S. Wats.)
A native perennial bunchgrass indigenous to sagebrush steppe, grasslands and subalpine
ridges in the western USA. Western needlegrass is similar in characteristics to
Letterman’s needlegrass (Stipa lettermannii Vasey) that naturally occurs in the same
western states on sagebrush hills, benchland and subalpine ridges.





CALIFORNIA OATGRASS (Danthonia californica Boland.)
A native perennial bunchgrass indigenous to the western USA and Canada in meadows,
woodlands, hillsides, grasslands, coastal prairies, and along rocky mountain ridges.
California oatgrass naturally occurs from sea level to over 5,000 feet in elevation. It is
found on loam, silt loam, clay loam and serpentine or granitic-derived soils with 18 to 45
inches mean annual precipitation. It has moderate annual herbage production, easily
overgrazed by domestic livestock, and usually low annual seed production. Ecoregions:
Pacific Coast Range, Willamette Valley, Puget Lowlands, Columbia Plateau, Blue
Mountains, Eastern Cascades, and Klamath Mountains. Cultivars/Varieties: Baskett
Slough California oatgrass is a native germplasm selection released by USDA-NRCS,
Corvallis, Oregon; the seed was originally collected from natural prairie in the
Willamette Valley, Oregon. Seeding rate eight pounds per acre.

Other species of Danthonia native to the western USA include: one-spike oatgrass
(Danthonia unispicata [Thurb.] Monroe ex Macoun), timber oatgrass (Danthonia
intermedia Vasey), and Parry’s oatgrass (Danthonia parryi  Scribn.).

ORCHARDGRASS [#9] (Dactylis glomerata L.)
A long-lived, introduced bunchgrass adapted to well-drained loam to silt loam soils
where the mean annual precipitation exceeds 16 inches. Orchardgrass has high annual
forage production; it is suited to pasture, hay, silage and erosion control. It is shade
tolerant and can be grown on irrigated land or dryland where the effective moisture is
greater than 16 inches per year. Cultivars are rated as to forage maturity: early, mid-
season and late season. Late season orchardgrass varieties are used in pasture mixtures
with alfalfa. Cultivars/Varieties of Orchardgrass used in the western states include:
Early season forage: ‘Hallmark’, ‘Potomac’, and ‘Sterling’. Mid-season forage: ‘Napier’,
‘Paiute’, ‘Pennmead’, and Akaroa’. Late season forage: ‘Latar’ and ‘Pennlate’.
Average number of seeds per pound: 450000. 10.5 seeds/sq.ft./lb/acre.
Drill seeding rate: six pounds per acre usually seeded with alfalfa or similar legume.

BLUEJOINT REEDGRASS (Calamagrostis canadensis [Michx.] Beauv.)
A widespread native perennial grass commonly found in northern USA and Canada in
marshes, mountain meadows, parklands, and subalpine areas, usually found on hydric
soils. Reedgrass requires at least 24 inches of mean annual precipitation to establish. No
commercial cultivar of any Calamagrostis species is available.



PINEGRASS (Calamagrostis rubescens  Buckl.)
A perennial, moderately tall (24 to 40 inches), grass; culms in tufts, with rhizomes.
Pinegrass is native to coniferous forests in the western USA, it naturally occurs from
middle elevations to alpine zones in Cascade and Rocky Mountains. It makes a strong
turf which resists heavy grazing and trampling; usually low seed production.

INDIAN RICEGRASS  [#10] (Oryzopsis hymenoides [Roemer & J.A. Schultes]
Ricker ex Piper)
A cool season, drought tolerant, perennial native bunchgrass commonly found on sands
to sandy loam, aridic, soils in western USA; requires six to sixteen inches mean annual
precipitation. It is tolerant of weak salinity and alkalinity, intolerant of shade. Indian
ricegrass has good tolerance to fire when dormant. The seed has a very high protein and
fat content, edible to humans as well as animals. Indian ricegrass has an indeterminate
flowering habitat which causes seed maturation throughout the growing season. Seed of
Indian ricegrass may stay dormant for two-three years after seeding. Seed may be
scarified just prior to seed to speed up the germination process. It is a component of sage-
grouse habitat. Ecoregions: Columbia Plateau, Eastern Cascades, Snake River Plain,
Blue Mountains, and Northern Basin and Range. Cultivars/Varieties: ‘Nezpar’ Indian
ricegrass was released by the USDA-NRCS, Aberdeen, Idaho for superior germination
and seedling vigor for use in the Intermountain West. ‘Paloma’ released by USDA-
NRCS, Los Lunas, New Mexico for use in the southwestern states. ‘Rimrock’ Indian
ricegrass was released by USDA-ARS and NRCS in Montana is from a seed source in
southern Alberta, Canada; it is intended for central and northern areas or higher
elevations in the foothills and mountains.
Average number of seeds per pound: 205,000. 4.7 seeds/sq.ft./lb/acre.
Drill seeding rate: five pounds per acre; seeding depth of two to four inches in coarse
sandy soil, one to three inches in silt loam or sandy loam soils.

ANNUAL RYEGRASS  (Lolium perenne ssp. multiflorum [Lam.] Husnot)
A vigorous, winter-active annual grass adapted to wide range of soil and moisture
conditions. Annual ryegrass can be grown under irrigation or on dryland where the
effective mean annual precipitation is at least 15 inches. It has been seeded as winter
cover crop, temporary cover or for erosion control on construction site and other
disturbed areas. Annual ryegrass has a rapid rate of establishment from seed. It is very
competitive with other herbaceous plants and retards establishment of perennial grasses
and forbs if it is seeded at high rate in seed mixtures. Annual ryegrass may be considered
to be an invasive non-native plant when seeded in natural areas or with native plants .
Several commercial cultivars are available. Annual ryegrass usually acts as a perennial
grass west of the Cascade Mountains, but is not cold hardy, and is annual grass in the
interior western regions. Drill seeding rate for erosion control: three pounds per acre in a
seed mixture.





PERENNIAL RYEGRASS (Lolium perenne ssp. perenne L.)
A relative short-lived, rapidly developing, vigorous bunchgrass adapted to a wide variety
of soil conditions in the western USA. Perennial ryegrass can be grown under irrigation
or other land where the effective annual precipitation exceeds fifteen inches. It has been
used in grass-legume mixes for forage, and seeded singly for turf grass and erosion
control. It retards the establishment of other perennials if seeded heavily in a mixture.
Perennial ryegrass may be considered to be an invasive non-native plant when seeded in
natural areas or with native plants . Turf varieties have been inoculated with an
endophyte fungus for improved plant health; forage varieties do not have the endophyte
fungus. Drill seeding rate for erosion control: three pounds per acre in a seed mixture.

TETRAPLOID RYEGRASS  (Lolium X L.)
A perennial, hybrid ryegrass very similar in performance to perennial ryegrass with
improved seedling vigor. Tetraploid ryegrass has been used with other forage grasses
and legumes for pasture. It is considered to be an invasive non-native plant in natural
areas. Seeding rate for erosion control: three pounds per acre in a seed mixture.

INLAND SALTGRASS  (Distichlis spicata [L.] Greene)
A native, perennial, rhizomatous grass commonly found on alkaline and saline soils in
the western USA. Inland saltgrass often occurs in plant associations with greasewood
(Sarcobatus vermiculatus) and alkali sacaton (Sporobolus airoides). It is propagated by
seed, but may be reproduced by vegetative tillers. Ecoregions: Pacific Coast Range,
Eastern Cascades, Columbia Plateau, Snake River Plain, Northern Basin and Range.
Average number of seeds per pound: 520,000. 11.9 seeds/sq.ft./lb/acre.

BIG SQUIRRELTAIL (Elymus multisetus [J.G. Smith] Burtt-Davey)
A drought tolerant, cool season, native perennial bunchgrass found on aridlands in the
Great Basin states of Idaho, Utah, Oregon, and Nevada where the mean annual
precipitation is six to 14 inches. Soils: usually occurs on silt loam to sandy loam. Big
squirreltail has similar morphological characteristics as bottlebrush squirreltail but is a
moderately tall, tufted bunchgrass up to 36 inches in height. It was previously identified
as Elymus elymoides (Sitanion hystrix). Ecoregions: Snake River Plains and Northern
Basin and Range. Cultivars/Varieties : One selected native germplasm has been released
by USDA-ARS, Logan, Utah: Sand Hollow big squirreltail, native source in Gem
County, Idaho. Drill seeding rate: six pounds per acre.

BOTTLEBRUSH SQUIRRELTAIL [#11] (Elymus elymoides [Raf.] Swezey)
A drought-tolerant, cool season, native, perennial bunchgrass. Bottlebrush (former
species name is Sitanion hystrix) is widespread in the interior regions of the western
North America at mid to high elevation sites that receive six to 14 inches of mean annual
precipitation. It is a short to medium size (12 to 26 inches tall), tufted bunchgrass, seed



with awns, greens up early in spring with moderate herbage production, dormant by early
summer. It is a component of sage-grouse habitat. Several subspecies of squirreltail
have been identified recently. Soils: sandy loam to silt loam. Ecoregions: Cascades,
Eastern Cascades, Columbia Plateau, Snake River Plain, and Northern Basin and Range.
Average number of seeds per pound: 190,000. 4.4 seeds/sq.ft./lb/acre. Drill seeding rate:
six pounds per acre. Cultivars/Varieties: Two selected native germplasms released by
USDA-ARS, Logan, Utah are Fish Creek bottlebrush squirreltail ( Elymus elymoides ssp.
elymoides), native source Blaine County, Idaho and Toe Jam Creek bottlebrush
squirreltail (Elymus elymoides ssp. californicus), native source Elko County, Nevada.
Other source-identified native squirreltail seed is available including: Mountain Home
squirreltail germplasm, in an ARS research study, potential as a drought tolerant, lower
elevation squirreltail seed for aridlands in the Northern Basin and Range.





THREE-AWN GRASS (Aristida longiseta Steud.)
A native, perennial bunchgrass found on arid grasslands of the western USA. It is
propagated by seed. Ecoregions: Columbia Plateau, Snake River Plain, and Northern
Basin and Range. Purple three-awn (Aristaida purpurea  Nutt.) a native, perennial grass
occurs in the Great Basin region on dry, sandy sites.

BEARDLESS BLUEBUNCH WHEATGRASS [#12] (Pseudoroegneria spicata  ssp.
inermis [Scrib. & J.G. Smith] A. Love).
A native, long-lived, awnless, cool-season bunchgrass, up to three feet tall at maturity.
Beardless bluebunch wheatgrass naturally occurs on a wide range of prairie soils, loam,
silt loam, and sometimes clay loam. It requires from 14 to 25 inches mean annual
precipitation. It provides late spring herbage and cures well for native grass hay. It is
very useful for erosion control, grassland rehabilitation, and wildlife habitat restoration.
Beardless bluebunch wheatgrass is propagated by seed. Seed is harvested in late summer.
It may take two to three years for establishment. Cultural significance: wheatgrass has
been used as fodder for deer, elk, and domestic livestock; the leaves were brewed and
applied to sore, arthritic limbs. It is a component of sage-grouse habitat. Ecoregions:
Columbia Plateau, Northern Rocky Mountains, Blue Mountains, and Idaho Batholith.
Cultivar/Variety : ‘ Whitmar’ beardless bluebunch wheatgrass released by the Pullman
Plant Materials Center, Washington (USDA NRC S) is the only commercially available
cultivar. The original source of Whitmar was collected from a Palouse Prairie site near
Colton, Washington.
Average number of seeds per pound: 125,000. 3.0 seeds/sq.ft./lb/acre.
Drill seeding rate: six pounds per acre for a single species seeding.

BLUEBUNCH WHEATGRASS [#13] (Pseudoroegneria spicata  ssp. spicata [Pursh]
A. Love)
A native, long-lived, awned, cool-season bunchgrass, up to three feet tall at maturity. It
naturally occurs in grasslands, dry prairies, and shrub-steppe of the western North
America, from western Canada south to California, east to Montana and New Mexico.
Bluebunch wheatgrass is a major component of the sagebrush-grasslands of the northern
Great Basin. Bluebunch wheatgrass has great morphological and genetic variation within
the numerous ecotypes. New growth in the spring is earlier than most other native
grasses. It is propagated by seed; seed is harvested in late summer. It is an important
component of sage-grouse habitat. Soils: sandy loam to silt loam, well drained, neutral to
very slightly basic pH. Mean annual precipitation range is eight to 30 inches. Cultural
significance of bluebunch wheatgrass: the plants were harvested as forage for domestic
livestock and native ungulates; wheatgrass leaves were brewed and the leaves, or tea,
were applied to sores, arthritic joints and limbs. Ecoregions: Columbia Plateau, Blue
Mountains, Eastern Cascades, Northern Rocky Mountains, Middle Rocky Mountains,
Snake River Plain, portions of the Northern Basin and Range, and Wasatch Mountains.



Cultivars/Varieties: Anatone bluebunch wheatgrass, a source-identified prevarietal
germplasm, was developed by the US Forest Service Shrub Sciences Lab; excellent
drought tolerance; source was from an arid land site in Hell’s Canyon near Lewiston,
Idaho. ‘Goldar’, a native cultivar released by the Aberdeen Plant Materials Center (ID);
source seed was collected from a Ponderosa pine-big sagebrush site near Anatone,
Washington. Other native source-identified seed is commercially available including:
Wahluke, a source-identified native germplasm from a very dry site near Hanford,
Washington in the Columbia Basin. P7 bluebunch wheatgrass is a bulk composite of
over 20 diverse ecotypes; it is a prevarietal germplasm release by ARS, Logan, Utah.
Average number of seeds per pound: 120,000 to 150,000. 3.2 seeds per square foot for
every one pound seeded per acre. Drill seeding rate: six pounds per acre, single species.

CRESTED WHEATGRASS [#14] (Agropyron cristatum [L.] Gaertn.)
A perennial, non-native bunchgrass species that was introduced to western North
America from the steppes and grasslands of Central Asia (Russia, Kazakhstan, and
western China). Height at maturity is 24 inches; mean annual precipitation is seven to 14
inches. Cultivars/Varieties: Crested wheatgrass cultivars include ‘Fairway’, ‘Ephraim’,
‘Douglas’ and ‘Roadcrest’ developed from Eurasian germplasm by Utah-ARS. ‘Nordan’
is a cultivar of desert wheatgrass (Agropyron desertorum [Fisch. ex Link] J.A. Schultes)
developed in North Dakota-Montana as livestock forage and soil stabilization. ‘Hycrest’
and CDII hybrid wheatgrass (A. cristatum X A. desertorum ) were developed by Utah-
ARS for improved seedling vigor and seed production. Average number of seeds per
pound: 200,000. 4.5 seeds/sq.ft./lb/acre. Drill seeding rate: six pounds per acre for a
single species.





INTERMEDIATE WHEATGRASS  [#15] (Elytrigia intermedia [Host] Nevski)
A non-native perennial, bunchgrass species introduced from the former USSR (Central
Asia area and southern Siberia). It may be slightly rhizomatous. Intermediate
wheatgrass has been utilized as a pasture and forage grass in the western USA. It
requires a minimum of 13 inches of annual rainfall to establish. Cultivars/Varieties of
intermediate wheatgrass include: ‘Oahe’ (ND) and ‘Greenar’ (WA).
Average number of seeds per pound: 110,000. 2.5 seeds/sq.ft./lb/acre.
Drill seeding rate: eight pounds per acre for a single species.

PUBESCENT WHEATGRASS  (Elytrigia intermedia [Host] Nevski)
Introduced bunchgrass species from Eurasian germplasm, same species as intermediate
wheatgrass, a pubescent variety. It was developed for livestock forage and erosion
control. It is more drought tolerant than intermediate wheatgrass, minimum of 11 inches
of mean annual precipitation for survival. Cultivars/Varieties: Including ‘Luna’ (NM)
and ‘Mandan’ (ND).
Average number of seeds per pound: 95,000. 2.2 seeds/sq.ft./lb/acre.
Drill seeding rate: eight pounds per acre for a single species.

SIBERIAN WHEATGRASS (A gropyron fragile ssp. sibericum [Willd.] Melderis)
An introduced, perennial bunchgrass species from Central Asia and Russian seed sources.
It performs best on sandy loam to sandy soils; mean annual precipitation of six to 12
inches is required for establishment. Cultivars/Varieties: ‘P27’ (ID) and ‘Vavilov’ (UT-
ARS). Average number of seeds per pound: 220,000. 5.0 seeds/sq.ft./lb/acre.
Drill seeding rate: six pounds per acre for a single species.

SLENDER WHEATGRASS (Elymus trachycaulus [Link] Gould ex Shinners)
A native, short-lived, cool-season bunchgrass; naturally occurs on grasslands and open
woodlands in western North America. Slender wheatgrass plants usually live for three to
five years. It is an early seral grass with a rapid rate of establishment. Slender
wheatgrass is shade tolerant and slightly alkali tolerant. Soils: loam to sandy loam soils
at mid to high elevations that receive a minimum of 15 inches mean annual precipitation.
It has also been used for short-term irrigated hay and pasture or as a “green manure”
crop, often seeded with clover. Ecoregions where slender wheatgrass naturally occurs:
Columbia Plateau (Palouse Prairie), Blue Mountains, Northern Rocky Mountains, Middle
Rocky Mountains, and Wasatch Mountains. Cultivars/Varieties: First released native
cultivar of slender wheatgrass was ‘Primar’; it is not currently in seed production.
‘Pryor’ released by the Bridger Plant Materials Center (MT), has improved seedling vigor
and alkali tolerance. ‘San Luis’ was released by the Meeker Plant Center (CO) for high
elevations and cold tolerance. ‘Revenue’ slender wheatgrass is a private release from
Canadian sources with good seedling establishment, salinity tolerance, good herbage and
seed production and high leaf to stem ratio. Average number of seeds per pound:
160,000. Averages 3.7 seeds/sq.ft./lb/acre. Drill seeding rate: seven pounds per acre,
single species, or two pounds per acre in a seed mixture.

SNAKE RIVER WHEAT GRASS  (Elymus wawawaiensis J. Carlson & M. Barkworth)
A native, long-lived, drought tolerant bunchgrass that is found along the canyons and
tributaries of the Snake River from the Riggins, Idaho area to south west of Pasco,



Washington. Soils: well-drained, sandy loam to silt loam. Mean annual precipitation:
seven to 16 inches. Ecoregions: Columbia Plateau and Blue Mountains.
Cultivars/Varieties: A native variety of Snake River wheatgrass is ‘Secar’, released by
the Pullman Plant Materials Center (WA). The source seed was originally collected from
an arid Palouse Prairie site on the old Lewiston Grade, near the Idaho-Washington border
at 1800 to 2000 feet elevation on a sandy loam soil.
Average number of seeds per pound: 160,000. One pound of pure live seed (PLS) seed
spread over one acre is 3.7 seeds per square foot. Drill seeding rate: six pounds per acre.

STREAMBANK WHEATGRASS  (Elymus lanceolatus ssp. psammophilus [Gillett &
Senn] A. Love)
A perennial, sod-forming grass that occurs on grasslands, prairies, and stream banks in
the northwestern USA. Soils: clay loam to silt loam, annual precipitation from eleven to
25 inches. It has been used for site rehabilitation, erosion control, soil stabilization along
roadsides and ditchbanks, and weed suppression. Streambank wheatgrass stays green
from spring to mid-summer; therefore, it may have good potential for fire suppression. It
withstands some animal and vehicle traffic; potential for low maintenance turf. It is
propagated by seed, harvested late summer. Ecoregions: Eastern Cascades, Columbia
Plateau, Blue Mountains, and Snake River Plain. Cultivars/Varieties: ‘Sodar’
streambank wheatgrass was released by the Aberdeen Plant Materials Center (ID). It has
excellent seedling vigor. Seed source was originally collected from a shrub-steppe site in
Grant County, located in central Oregon.
Average number of seeds per pound: 170,000. One pound of pure live seed (PLS) seed
spread over one acre provides 3.9 seeds per square foot.
Drill seeding rate: six pounds per acre, single species for a single species or one to two
pounds per acre in a seed mix.

TALL WHEATGRASS (Elytrigia elongata [Host] Nevski)
An introduced, non-native bunchgrass developed from Eurasian germplasm. Tall
wheatgrass may exceed 60 inches in height at maturity. It requires a minimum of 13
inches of mean annual precipitation for establishment. Soils: Clay loam to silt loams.
Cultivars/Varieties: ‘Alkar’ released by the Pullman Plant Materials Center (WA), for
northern and central areas of the Great Basin, improved alkali tolerance. ‘Jose’ and
‘Largo’ were released by the Los Lunas Plant Materials Center (NM), recommended for
use in the southwestern states. Average number of seeds per pound: 80,000.
1.8 seeds/sq.ft./lb/acre. Drill seeding rate: ten pounds per acre, single species.

THICKSPIKE WHEATGRASS  [#16] (Elymus lanceolatus ssp. lanceolatus [Scribn. &
J.G. Smith] Gould)
A native perennial, sod-forming, cool-season grass, up to 30 inches tall at maturity.
Thickspike wheatgrass naturally occurs in the shrub-steppe and arid grasslands of the
northwestern states. Soils: usually grows on coarse textured soils, such as sandy loams.
Thickspike wheatgrass requires from seven to twenty inches of mean annual
precipitation. The plants stay green long into summer and often appears to be fire
tolerant. Thickspike wheatgrass is a component of sage-grouse habitat. Ecoregions:
Columbia Plateau, Eastern Cascades, Snake River Plain, and areas in the Northern Basin
and Range. Cultivars/Varieties: ‘Bannock’ thickspike wheatgrass was released by the
Aberdeen Plant Materials Center (ID); it is a bulk composite consisting of several



ecotypes. ‘Critana’ is a low-growing cultivar with strong rhizomes released by the
Bridger Plant Materials Center (MT); it was developed from a Montana seed source.
‘Schwendimar’ was released by the Pullman Plant Materials Center (WA); it is a native
variety; original seed source was from one genotype collected from a natural stand near
The Dalles, Oregon.
Average number of seeds per pound: 160,000. One pound of pure live seed (PLS) spread
over one acre provides 3.6 seeds per square foot. Drill seeding rate: five pounds per acre.
It is often used in a seeding mixture with other native grasses and forbs at the rate of two
PLS pounds per acre.

WESTERN WHEATGRASS [#17] (Pascopyrum smithii [Rydb.] A. Love)
A perennial, cool-season, sod-forming grass native to the western North America.
Western wheatgrass is up to 24 inches in height at maturity with relatively coarse leaves.
Soils: it is usually found heavy textured soils; clays to clay loams. It occurs on weakly to
strongly saline soils; 11 to 24 inches of mean annual precipitation is required for
establishment. Western wheatgrass is propagated by seed, harvested in mid-summer.
Ecoregions: Northern Rocky Mountains, Middle Rocky Mountains, Snake River Plain,
Northern Basin and Range, Central Basin and Range, and Wasatch Mountains.
Cultivars/Varieties : ‘Arriba’ western wheatgrass is a native cultivar released by the Los
Lunas Plant Materials Center (NM) for use in the southwestern states. ‘Rosana’ was
developed at the Bridger Plant Materials Center (MT) for northern areas. ‘Barton’ was
developed for the use in the Great Plains states.
Average number of seeds per pound: 120,000. One pound pure live seed (PLS) spread
over one acre provides 2.8 seed per square foot.
Drill seeding rate: seven pounds per acre, single species.





BASIN WILDRYE [#18] (Leymus cinereus [Scribn. & Merr.] A. Love)
A native, cool-season, perennial grass with slightly spreading roots. Basin wildrye
naturally occurs in grassland and shrub-steppe in the western North America. It requires
11 to 20 inches of mean annual precipitation. Basin wildrye is commonly found on well-
drained bottomlands and foothills, and less frequently on alkaline sites. Soils: sandy
loam to silt loams. It can reach six feet tall and three feet wide at maturity, with coarse,
wide leaf blades. It is very long lived and has an extensive root system. Basin wildrye
provides excellent wildlife cover, and is useful as livestock cover and as wind barriers. It
is considered fair quality fodder for livestock and wildlife. Basin wildrye is native to
most sites where tall wheatgrass has been planted for pasture and hayland. It stays green
well into summer with adequate soil moisture, may provide some fore suppression. As is
true for most grasses, it is propagated by seed. Basin wildrye is an important component
of sage-grouse habitat. Ecoregions: Columbia Plateau, Eastern Cascades, Blue
Mountains, Snake River Plain, Northern Basin and Range, and Central Basin and Range.
Cultivars/Varieties : ‘ Magnar’ was released by the Aberdeen Plant Material Center (ID);
source of Magnar was from a shrub-steppe site south of Nelson, British Columbia.
‘Trailhead’ basin wildrye was released by the Bridger Plant Materials Center (MT), it has
improved seedling vigor. Seed source of Trailhead was central Montana. Native source-
identified seed of basin wildrye is available on request.
Average number of seeds per pound: 105,000 to 155,000, depending on cultivar or
variety. One pound of pure live seed (PLS) spread over one acre provides about 3.0
seeds per square foot. Drill seeding rate: six pounds per acre, single species.

BLUE WILDRYE (Elymus glaucus Buckl.)
A native, fast-developing, short-lived perennial bunchgrass native to western North
America. Blue wildrye is a common early seral plant species on sites where mean annual
precipitation exceeds 16 inches. This widespread native grass has at least two distinct
subspecies, with great genetic and morphological amplitude. Its typical natural habitat is
open woods, prairies, shrub thickets, moist to dry hillsides from sea level to 6,000 feet in
the Blue Mountains, Oregon. Soils: blue wildrye usually grows on sandy loam to silt
loams. Important characteristics include a broad area of natural occurrence, high seed
production, high seedling vigor, rapid establishment rate, a strong ability to reseed,
provides soil protection quickly after fires or other disturbances, and is relatively
compatible with coniferous tree establishment. Blue wildrye provides for wildlife
habitat and has fair palatability for livestock. It is propagated by seed.
Ecoregions: Columbia Plateau (Palouse Prairie area), Cascades, Eastern Cascades, Blue
Mountains, Northern Rocky Mountains, Middle Rocky Mountains, and Wasatch
Mountains. Cultivars/Varieties : ‘ Arlington’ and ‘Elkton’ are native varieties of blue
wildrye released by the Corvallis Plant Materials Center for conservation and fire
rehabilitation seedings in western Oregon and Washington. Other source-identified seed
is also commercially available.
Average number of seeds per pound: 125,000 to 155,000. One pound pure live seed
(PLS) spread across one acre provides about 3.1 seeds per square foot.
Drill seeding rate: eight pounds per acre, single species.



CREEPING or SAND WILDRYE  (Leymus arenarius [L.] Hochst.)
A native, perennial grass with strong rhizomes. Soils: Sands to sandy loams where
annual precipitation exceeds eight inches.

AMERICAN DUNEGRASS  (Leymus mollis ssp. mollis [Trin.] Hara)
A native, long-lived perennial grass that is sod-forming (rhizomatous). Soils: American
dunegrass occurs on coastal sand dunes to sandy loams along the Pacific Coast, from
British Columbia to southern California. It is propagated by seed or vegetative; no
released cultivar; extremely limited quantity of commercial source-identified seed is
available. Ecoregion: Pacific Coast Range. Drill seeding rate: ten pounds per acre.

MAMMOTH or GIANT WILDRYE [#19] (Leymus giganteus [Vahl] Pilger)
An Introduced grass species with strong rhizomes, from non-native Eurasian sources. A
very tall, coarse grass up to six feet in height. It requires at least 12 inches of annual
rainfall, usually on sandy soils. Giant wildrye is often propagated by planting the
rhizomes. Cultivar/Varieties : ‘Volga’ released from the Plant Materials Center in
Pullman, Washington.
Average number of seeds per pound: 75,000. 1.7 seeds/sq.ft./lb/acre.

RUSSIAN WILDRYE  (Psathrostachys juncea  [Fisch.] Nevski)
A non-native perennial bunchgrass introduced to the western USA from Russian and
Central Asian seed sources. It requires at least ten inches of mean annual precipitation
for establishment; usually does best with some summer rainfall. Soils: loam to silt loams.
Cultivars/Varieties : ‘ Bozoisky’ Russian wildrye was developed by the Montana Plant
Materials Center and ARS (USDA). ‘Vinall’ and ‘Mankota’ are cultivars developed by
USDA in North Dakota. ‘Swift’ Russian wildrye was developed as a cultivar in Canada.
Average number of seeds per pound: 175,000. 4 seeds/sq.ft./lb/acre.
Drill seeding rate: seven pounds per acre, seeded as a single species.

YELLOW WILDRYE [#20] (Leymus flavescens  [Scribn. & J.G. Smith] Pilger)
A native, perennial, cool-season, rhizomatous grass that occurs on coarse textured soils,
primarily in the Columbia Plateau. Yellow wildrye requires at least eight inches of mean
annual rainfall for establishment. It is propagated by seed or vegetative. No released
cultivar or variety, but source-identified seed may be available. Ecoregions: Columbia
Plateau and Eastern Cascades. Drill seeding rate: seven pounds per acre, seeded as a
single species.

When purchasing seed of native grasses, forbs or shrubs, always request certified
seed, “source-identified,” Native Cultivar or Cultivar of Non-Native or Introduced
Species. “Source-identified” seed of plants from naturally occurring stands in the
Great Basin region are available from private seed vendors for most of the native
species mentioned in this guidebook.





GREAT BASIN FORBS
Wildflowers, including Herbaceous Legumes

AGOSERIS, ANNUAL (Agoseris heterophylla [Nutt.] Greene)
An annual composite forb, tap-rooted, with milky sap; up to 16 inches in height. Annual
agoseris is native to dry prairies and grasslands, sometimes woodlands, in the foothills
and lowlands in the western USA, including the Great Basin region. The Agoseris genus
also includes perennial species that usually naturally occur in moist woodlands and
meadows. Perennial native Agoseris species, such as pale agoseris (Agoseris glauca
[Pursh] Raf.) are important botanical components of sage grouse habitat.

ALFALFA [#21] (Medicago sativa L.)
Introduced, herbaceous, perennial legume from Eurasian seed sources for hay and
pastureland seedings in North America. Alfalfa has been utilized in the western USA as
livestock forage and a nitrogen-fixation plant to improve soil health. Average number of
seeds per pound: 230,000. Cultivars/Varieties : Alfalfa cultivars for use on aridlands in
the Great Basin include ‘Ladak’,’Ladak-65’,’ Nomad’, ‘Spredor III’ and other dryland
alfalfa cultivars.

At least 20 species of aster are native to the Great Basin region including the following
species. Aster species are important components of sage grouse habitat.

ASTER, ALKALI (Aster brachyactis Blake), a perennial composite forb, native to arid
alkali habitats in the interior western USA.

ASTER, CHILE (Aster ascendens Lindl.), a perennial composite forb with creeping
rhizomes or branching roots; the most abundant aster in the Great Basin; it is native to
wet to dry habitats from lowlands to 9,500 feet in the mountains.

ASTER, SHOWY  (Aster conspicuous Lindl.), a perennial composite forb native to the
western USA. Average number of seeds per pound: 1,000,000.

ASTER, SMOOTH (Aster laevis L.), a perennial composite forb native to the western
USA. Smooth aster seed is harvested in the fall. Average number of seeds per pound:
1,100,000.

BALSAMROOT, ARROWLEAF [#22] (Balsamorhiza sagittata  [Pursh] Nutt.)
A perennial forb, with a woody taproot, native to the aridlands of the interior western
USA, including the Northern and Central Basin and Range ecoregions. Arrowleaf
balsamroot is often found in shrub-steppe (big sagebrush) plant communities. It is an



herbaceous member of the Composite (Sunflower) family. The wildland seed is
harvested in mid-summer. Arrowleaf balsamroot is an important component of sage
grouse habitat. Average number of seeds per pound: 55,000.

BALSAMROOT, CAREY’S  (Balsamorhiza careyana  Gray)
A perennial forb, with a woody taproot, native to the aridlands of the interior western
USA, including the Northern and Central Basin and Range ecoregions. Carey’s
balsamroot is an herbaceous member of the Composite family.

BALSAMROOT, HOOKER’S  (Balsamorhiza hookeri Nutt.)
A perennial forb, with a woody taproot, native to the aridlands of the interior western
USA, including the Northern and Central Basin and Range ecoregions. It is an
herbaceous member of the Composite family.
Average number of seeds per pound: 55,000.

BALSAMROOT, TOOTHED  (Balsamorhiza serrata Nels. & Macbr.)
A perennial forb, with a woody taproot, native to the aridlands of the interior western
USA, including the Northern Basin and Range ecoregion in Oregon. It is an herbaceous
member of the Composite family. It is an important component of sage grouse habitat.

BEEPLANT, ROCKY MOUNTAIN (Cleome serrulata Pursh)
A perennial forb native to the mountainous regions of the interior western USA. Rocky
Mountain beeplant usually occurs in middle to high elevations in the Great Basin region.
Average number of seeds per pound: 65,000.

BEEPLANT, YELLOW [#23] (Cleome lutea Hook.)
A perennial forb native to the aridlands of the interior western USA, including the
Northern and Central Basin and Range and the Colorado Plateau ecoregions.





LOMATIUM, BARE-STEM  (Lomatium nudicale [Pursh] Coult. & Rose)
A perennial forb, with a woody taproot, native to the interior western USA, including
portions of the Great Basin region. Bare-stem lomatium is an herbaceous member of the
Carrot (Umbel) family. Cultural significance: important medicinal plant.

BISCUIT-ROOT, COUS’  (Lomatium cous [Wats.] Coult. & Rose)
A perennial forb, with a woody taproot, native to the interior western USA. It is an
herbaceous member of the Carrot family. Cultural significance: important medicinal
plant.

LOMATIUM, DISSECTED-LEAF [#24] (Lomatium dissectum [Nutt.] Math. &
Const.)
A perennial forb, with a woody taproot, native to the interior western USA on rocky
slopes and dry meadows. It is an herbaceous member of the Carrot family. Cultural
significance: important medicinal plant. It is an important component of sage grouse
habitat. Average number of seeds per pound: 48,000.

DESERT-PARSLEY, GRAY’S (Lomatium grayi Coult. & Rose)
A perennial forb, with a woody taproot, native to the interior western USA. It is an
herbaceous member of the Carrot family. Cultural significance: important medicinal
plant. Gray’s desert-parsley is an important component of sage grouse habitat.
Average number of seeds per pound: 45,000.

LOMATIUM, NINE-LEAF (Lomatium triternatum [Pursh] Coult. & Rose)
A perennial forb with a woody taproot, native to the interior western USA on open slopes
and meadows on dry to fairly moist soil, lowland to mid-montane sites. Nine-leaf
lomatium is an herbaceous member of the Carrot family. It is an important component of
sage grouse habitat. Average number of seeds per pound: 45,000.

DESERT-PARSLEY, SWALE  (Lomatium ambiguum  [Nutt.] Coult. & Rose)
A perennial forb, with a woody taproot, native to the interior western USA. It is an
herbaceous member of the Carrot family. Cultural significance: important medicinal
plant.

BLACK-EYED SUSAN  (Rudbeckia hirta L.)
A perennial composite forb, a European species introduced to North America. Black-
eyed susan is utilized as a wildflower in seeding mixtures in the western USA. It is a
member of the Composite (Sunflower) family.
Average number of seeds per pound: 1,500,000.



BLANKETFLOWER [#25] (Gaillardia aristata Pursh)
A perennial composite forb native to aridlands the western USA, including the Great
Basin region. Blanketflower is a member of the Composite (Sunflower) family.
Average number of seeds per pound: 200,000.

BLAZING-STAR  (Mentzelia laevicaulis [Dougl.] T. & G.)
A perennial forb native to desert valleys in the western USA, including the Great Basin.
Average number of seeds per pound: 300,000.

BURNET, SMALL [#26] (Sanguisorba minor Scop.)
A perennial composite forb, a European species introduced to North America, including
the Great Basin area. Small burnet is an herbaceous member of the Rose family. It
requires a minimum of 11 inches of annual precipitation for establishment. Cultivar :
‘Delar’ small burnet was released by the USDA NRCS Plant Materials Center, Aberdeen,
Idaho. Average number of seeds per pound: 50,000. Seeding rate: One to two pounds of
seed per acre in a seed mixture is sometimes recommended.

CAMAS, BLUE (Camasia quamash [Pursh] Greene)
A perennial forb native to moist meadows of western USA. Blue camas is a member of
the Lily family. Cultural significance: Very important food plant, edible bulbs.

CAMAS, GREAT (Camasia leichtlinii [Baker] Wats.)
A perennial forb native to moist meadows of western Washington, Oregon and northern
California. A member of the Lily family, a larger plant than blue camas. Cultural
significance: Important food plant, edible bulbs.





The Clover genus ( Trifolium sp.) includes native and non-native species. Unless
otherwise stated, to maintain clovers on a site a minimum of 16 inches of mean annual
precipitation is required. Native clovers have been identified as important forbs for sage
grouse habitat.

CLOVER, LARGEHEAD [#27] (Trifolium macrocephalum [Pursh] Poiret)
A perennial herbaceous legume native to sagebrush desert, rocky site, and ponderosa pine
woodlands in the western USA. A minimum of 14 inches annual rainfall is necessary for
establishment.

CLOVER, SMALLHEAD [#28] (Trifolium microcephalum  Pursh)
A perennial herbaceous legume native to moist meadows and dry hillsides in the western
USA. A minimum of 14 inches annual rainfall is necessary for establishment.

CLOVER, WOOLLYHEAD (Trifolium eriocephalum Nutt.)
A perennial herbaceous legume native to meadows and dry hillsides in the western USA.
A minimum of 12 inches annual rainfall is necessary for establishment.

CLOVER, ALSIKE (Trifolium hybridum L.)
A perennial herbaceous legume introduced from European sources. Alsike clover has
been used in pasture seedings on alkali-saline soils.
Average number of seeds per pound: 680,000.

CLOVER, RED (Trifolium pratense L.)
A perennial herbaceous legume introduced from European sources to North America.
Red clover has been used in pasture seedings in the western USA.
Average number of seeds per pound: 275,000.

CLOVER, WHITE (Trifolium repens L.)
A perennial herbaceous legume, stoloniferous, introduced from European sources to
North America. Red clover has been used in pasture seedings in the western USA.
Average number of seeds per pound: 800,000.

CLOVER, THOMPSON’S (Trifolium thompsonii Morton)
A perennial herbaceous legume native to meadows and dry hillsides in the western USA.
A minimum of 14 inches annual rainfall is necessary for establishment.

DAISY, WOOLLY (Eriophyllum lanatum [Pursh] Forbes)
A perennial composite forb; the stems and leaves are covered with wooly hairs. It has a
tap-root with a woody base; up to 24 inches in height. Woolly daisy is native to dry



prairies and grasslands, from the lowlands to above timberline in the mountains in the
western USA, including the western portions of the Great Basin region. It is an important
component of sage grouse habitat. Average number of seeds per pound: 810,000.

DUSTY-MAIDEN (Chaenactis douglasii [Hook.] H. & A.)
A biennial or perennial forb, a member of the Composite family, up to 24 inches in
height. It is native to dry grasslands and prairies, often sandy or rocky areas, chiefly in
the plains and foothills in the western USA, including the Great Basin region.
Average number of seeds per pound: 350,000.

EVENING-PRIMROSE, DESERT [#29] (Oenethera caespitosa Nutt.)
A perennial forb native to the interior western USA, including the Great Basin region.
Desert evening-primrose is found on dry hillsides, rocky areas to ponderosa pine
woodlands. Average number of seeds per pound: 1,200,000.

EVENING-PRIMROSE, HAIRY [#30] (Oenethera deltoides Torr. & Frem.)
A perennial forb native to the interior western USA, including the Great Basin region. It
is found on dry hillsides and aridlands.





FLAX, BLUE (Linum perenne L.)
A perennial forb introduced from European sources to North America.
Cultivars/Varieties : ‘Appar’ blue flax was released by the USDA, Aberdeen Plant
Materials Center, Idaho. Seeding rate: One to two pounds of seed per acre in a seed
mixture. Average number of seeds per pound: 295,000.

FLAX, LEWIS’ [#31] (Linum lewisii Pursh)
A perennial forb native to western North America. Lewis’ flax occurs in meadows and
foothills. Cultivars/Varieties : the US Forest Service Shrub Sciences Lab is planning to
release Maple Grove Lewis’ flax for commercial production next year; seed source is the
foothills of the Wasatch Mountains in north-central Utah. Seeding rate: one-two pounds
of seed per acre in a seed mixture. Average number of seeds per pound: 420,000.

Over 70 species of fleabane (Erigeron sp.) naturally occur in the Great Basin region
including the species identified below. Fleabanes are important components of sage
grouse habitat.

FLEABANE, DESERT YELLOW  (Erigeron linearis [Hook.] Piper)
A perennial forb, member of the Composite family, native to the interior western USA. It
is found on dry plains, rocky areas, and foothills.

FLEABANE, DWARF YELLOW [#32] (Erigeron chrysopsidis Gray)
A perennial forb, member of the Composite family, native to the interior western USA. It
is found on dry plains and foothills, often associated with big sagebrush.

FLEABANE, SHAGGY  (Erigeron pumilus Nutt.)
A perennial forb, member of the Composite family. A widespread native fleabane that
occurs in the interior western USA. Average number of seeds per pound: 1,800,000.

GERANIUM, WHITE (Geranium richardsonii Fisch. & Trautv.)
A native perennial forb that occurs, in shady areas, on prairies and foothills in the interior
western USA.

GERANIUM, STICKY  (Geranium viscosissimum  F. & M.)
A native perennial forb that occurs on prairies and foothills in the interior western USA.
Average number of seeds per pound: 60,000.



GILIA, PRICKLY (Leptodactylon pungens [Torr.] Nutt.)
A perennial native half-shrub that naturally occurs from the deserts to dry mountain
slopes in the interior western USA. Seeds per pound: unknown.

GILIA, SCARLET (Gilia aggregata [Pursh] Spreng.)
A native perennial forb that occurs on prairies to open woodlands in the interior USA. It
is a member of the Phlox family. Average number of seeds per pound: 950,000.

GLOBEMALLOW, DESERT (Sphaeralcea ambigua Gray)
A perennial forb native to deserts and prairies of the southern Great Basin, Colorado
Plateau, and Mohave-Sonoran regions. Desert globemallow occurs on aridlands at
elevations from 100 feet to 4,500 feet. Average number of seeds per pound: 500,000.

GLOBEMALLOW, GOOSEBERRYLEAF [#33] (Sphaeralcea grossulariifolia. [H.
& A.] Rydb.)
A perennial forb native to deserts, prairies, and lower mountains in the interior western
USA, including the Northern Basin and Range ecoregion. It is an important plant
component in big sagebrush communities. It is a component of sage grouse habitat.
Average number of seeds per pound: 500,000.

GLOBEMALLOW, MUNRO’S [#34] (Sphaeralcea munroana [Dougl. Spach)
A perennial forb native to deserts, prairies, and lower mountains in the interior western
USA, including the Great Basin region. Munro’s globemallow is an important plant
component in big sagebrush communities. It is a component of sage grouse habitat.

GLOBEMALLOW, SCARLET (Sphaeralcea coccinea [Pursh] Rydb.)
A perennial forb native to prairies and lower mountains in the interior western USA,
including the Northern Basin and Range ecoregion. Scarlet globemallow is also found in
Wyoming and Montana. It is a component of sage grouse habitat.
Average number of seeds per pound: 500,000.

GLOBEMALLOW, SMALL-FLOWER  (Sphaeralcea parvifolia  A. Nels.)
A perennial forb native to deserts, prairies, and lower mountains in the interior western
USA, including the Central Basin and Range ecoregion. Small-flower globemallow also
occurs in the Colorado Plateau region.



GOLDENEYE, SHOWY  ( Viguieria multiflora  [Nutt.] Blake)
A perennial forb that is native to dry to moderately moist hillsides from 2500 to 9500 feet
elevation in the Great Basin states. It is a member of Composite family. Showy
goldeneye is up to 50 inches in height. Average number of seeds per pound: 1,050,000.

HAWKSBEARD, TAPERTIP [#35] (Crepis acuminata Nutt.)
A perennial, tap-rooted forb with milky sap, up to 28 inches in height. Tapertip
hawksbeard is a member of the Composite family. It is native to dry prairies and
foothills in the interior western USA. Crepis sp. are important components of sage
grouse habitat, identified as an important native forb for seed development.

HOARY-ASTER (Machaeranthera canescens [Pursh] Gray)
A short-lived forb, member of the Composite family, a widespread native to
sagebrush/grassland areas of the western USA, including the Great Basin region. Hoary-
aster is an important component of sage grouse habitat.

LUPINE, BIG-LEAF (Lupinus polyphyllus Pursh)
A perennial, native, leguminous forb, with large leaves and showy blue pinnate flowers.
Big-leaf lupine grows along streams and meadows, foothills and mountains, on shaded or
open slopes, in the western USA, including the Great Basin region.
Average number of seeds per pound: 70,000.

LUPINE, PRAIRIE (Lupinus lepidus Dougl.)
A perennial, native, leguminous forb that grows in prairies and foothills in the interior
western USA.

LUPINE, RUSTY (Lupinus pusillus Pursh)
A perennial, native, leguminous forb that grows in sandy deserts of the western USA,
including the Great Basin region.

LUPINE, SILKY [#36] (Lupinus sericeus Pursh)
A perennial, native, leguminous forb that occurs in sagebrush steppe to lower montane
forests in the interior western USA. Average number of seeds per pound: 20,000.





LUPINE, SILVER (Lupinus argenteus Pursh)
A perennial, native, leguminous forb that occurs in sagebrush steppe to lower montane
forests in the interior western USA. Average number of seeds per pound: 20,000.

LUPINE, TAILCUP (Lupinus caudatus Kell.)
A perennial, native, leguminous forb that occurs in sagebrush steppe to ponderosa pine
forests in the interior western USA, including the Great Basin region.
Average number of seeds per pound: 25,000.

LUPINE, WOOLLY (Lupinus leucophyllus  Dougl.)
A perennial, native, leguminous forb, also known as velvet lupine. It occurs on sites with
sagebrush and ponderosa pine, also found on dry foothills in the Intermountain West,
including the Great Basin region.

MARIPOSA-LILY, ELEGANT  (Calochortus elegans  Pursh)
A perennial forb, member of the Lily family, native to open grassy sites, prairies, and
coniferous forests in the western USA.

MARIPOSA-LILY, SAGEBRUSH  (Calochortus macrocarpus Dougl.)
A perennial forb, member of the Lily family, native to the sagebrush-steppe, prairies, and
other dry places in the interior western USA. It is a component of sage grouse habitat.

MARIPOSA-LILY, BROAD-FRUIT (Calochortus nitidus Dougl.)
A perennial forb, member of the Lily family, native to open grassy sites and sagebrush
plains, naturally occurs in the Great Basin states. Calochortus sp. have edible bulbs, an
important food source for wildlife and humans. It is a component of sage grouse habitat.

SEGO-LILY, NUTTALL’S (Calochortus nuttallii T. & G.)
A perennial forb, member of the Lily family, native to open grassy sites and sagebrush
plains, primarily in the Great Basin states. Calochortus sp. have edible bulbs, an
important food source for wildlife and humans. It is a component of sage grouse habitat.
Average number of seeds per pound: 190,000.





MILKVETCH, BASALT [#37] (Astragalus filipes Torr.)
A perennial leguminous forb, also known as threadstalk milkvetch, is native to the
sagebrush plains and foothills of the interior western USA. It is a component of sage
grouse habitat. Average number of seeds per pound: 100,000.

MILKVETCH, CICER (Astragalus cicer L.)
A perennial, leguminous non-native forb introduced from Eurasian sources. It has been
utilized for pasture and hayland in the USA. It requires at least 14 inches mean annual
precipitation.

MILKVETCH, FRECKLED (Astragalus lentiginosus Dougl.)
A perennial leguminous forb; a widespread native milkvetch that is found on desert flats,
sagebrush plains, foothills, and subalpine slopes of the interior western USA. It is a
component of sage grouse habitat. Average number of seeds per pound: 95,000.

MILKVETCH, HERMIT (Astragalus eremiticus Sheld.)
A perennial leguminous forb native to the sagebrush desert to pinyon-juniper woodland
of the interior western USA. Hermit milkvetch occurs from southeastern Oregon and
southwestern Idaho to southwestern Utah and northwestern Arizona.

MILKVETCH, PULSE (Astragalus tenellus Pursh)
A perennial leguminous forb native to the sagebrush plains, prairies, and foothills of the
interior western USA. It is a component of sage grouse habitat.

MILKVETCH, SILVER-LEAVED (Astragalus argophyllus Nutt.)
A perennial leguminous forb, alkali tolerant, native to the sagebrush plains and foothills
of the interior western USA. It is a component of sage grouse habitat.

MILKVETCH, UTAH  (Astragalus utahensis [Torr] T&G.)
A perennial leguminous forb with very showy pink-purple flowers. It is native to
sagebrush-grasslands, pinyon pine – juniper, and mountain brush habitat in the Wasatch
Mountains and portions of the eastern Great Basin region.

MILKVETCH, WOOLLYPOD (Astragalus purshii  Dougl.)
A perennial leguminous forb native to the sagebrush plains, prairies, and foothills of the
interior western USA. Woollypod milkvetch is a component of sage grouse habitat.
Average number of seeds per pound: 110,000.



MILKWEED, SHOWY (Asclepias speciosa Torr.)
A perennial forb native to loamy or sandy soils, usually moist, in the western USA.
Showy milkweed requires a minimum of 12 inches of annual rainfall for establishment. It
is a component of sage grouse habitat.

MICROSERIS, NODDING (Microseris nutans [Geyer] Schultz-Bip.)
A perennial forb, member of the Composite family, with milky sap. It is native to open,
usually moist areas, lowlands to fairly high elevations in the mountains of the interior
western USA. It is a component of sage grouse habitat.

ONION, TAPERTIP (Allium acuminatum Hook.)
A perennial native forb, member of the Lily family that naturally occurs in dry plains and
flats to foothills of the interior western USA.

PEAVINE, BONNEVILLE (Lathyrus brachycalyx  Rydb.)
A perennial herbaceous legume the naturally occurs in grasslands and sagebrush prairies
of the interior western USA.

PEAVINE, FEW-FLOWERED (Lathyrus pauciflorus Fern.)
A perennial herbaceous legume the naturally occurs in grasslands, sagebrush steppe and
ponderosa pine woodlands of the interior western USA.



PENSTEMON, BEARDLIP (Penstemon barbatus [Cav.] Roth)
A perennial forb, also known as scarlet bugler, native to foothills and valleys in southern
Utah, northern Arizona and southern Nevada.
Average number of seeds per pound: 550,000.

PENSTEMON, BLUE MOUNTAIN (Penstemon venustus Dougl. ex Lindl.)
A perennial forb, stout tap-root, shrubby at the base of the plant; the stems are up to 32
inches height at maturity, native to aridlands of the interior USA. The flowers are bright
lavender to purple-violet. Venus’ penstemon naturally occurs on open, rocky slopes,
from valleys and foothills to middle elevations in the mountains of Idaho and eastern
Oregon; also occurs in the Northern Basin and Range ecoregion. Cultivar: Clearwater
was released by the NRCS Aberdeen Plant Materials Center located in eastern Idaho.

PENSTEMON, DARK BLUE (Penstemon cyaneus Pennell)
A perennial forb, up to 28 inches in height, weakly tap-rooted with several stout stems,
and often associated with big sagebrush. Dark blue penstemon is native to the Snake
River Plains and portions of the Northern Basin and Range in southern Idaho. It is a
component of sage grouse habitat. Average number of seeds per pound: 180,000.

PENSTEMON, EATON’S (Penstemon eatonii Gray)
A perennial forb, with bright red flowers; up to 28 inches in height. It is native to
aridlands, including big sagebrush sites, in the interior western USA, including portions
of the Great Basin region. Cultivar: Richfield was released by the NRCS Plant Materials
Center, Aberdeen, Idaho. Average number of seeds per pound: 600,000.

PENSTEMON, HOT-ROCK (Penstemon deustus Dougl.)
A perennial forb, more less woody to a much branched base with seasonal stems, up to 24
inches in height. Hot-rock penstemon is native to aridlands of the interior USA. Flowers
are whitish with purple lines. It naturally occurs on dry, open, often rocky places from
low elevations moderately high elevations in the mountains in the Great Basin. It is a
component of sage grouse habitat.

PENSTEMON, PALMER’S (Penstemon palmeri  Gray)
A perennial forb, with pinkish flowers, up to 30 inches in height, native to aridlands of
the interior USA, including the southern Great Basin and Wasatch Plateau. Cultivar:
‘Cedar’ was released by NRCS Plant Materials Center, Los Lunas, New Mexico.
Average number of seeds per pound: 600,000.

PENSTEMON, ROCKY MOUNTAIN (Penstemon strictus Benth.)
A perennial forb, red-purple flowers, up to 28 inches in height, native to sites in the
central to northern Rocky Mountains and the Wasatch Mountains (Utah). Cultivar:
‘Bandera’ Rocky Mountain penstemon was released by the NRCS Plant Materials Center,
Los Lunas, New Mexico. Average number of seeds per pound: 520,000.



PENSTEMON, RYDBERG’S [#38] (Penstemon rydbergii A. Nels.)
A perennial forb, tufted with loose or compact, surficial woody rhizomes, up to 30 inches
in height. Rydberg’s penstemon is native to aridlands of the interior USA. It is often
found in meadows and moist open slopes, occasionally on dry slopes with big sagebrush,
usually occurs in foothills and mountains in the Great Basin. It is a component of sage
grouse habitat.

PENSTEMON, SHOWY or SAGEBRUSH [#39] (Penstemon speciosus Dougl.)
A perennial forb, up to 36 inches height at maturity, with several stout stems arising from
a compact, branched root crown. Flowers are blue-purple. Showy or sagebrush
penstemon is native to aridlands of the interior USA. It naturally occurs on dry, open or
sparsely wooded slopes, often associated with big sagebrush, juniper or ponderosa pine
habitats, usually in low elevations and foothills in the Great Basin. It is a component of
sage grouse habitat.





PENSTEMON, SAND-DUNE [#40] (Penstemon acuminata Dougl.)
A perennial forb, stout stems from a short root crown (caudex), glabrous, up to 24 inches
height at maturity, native to aridlands of the interior USA. The flowers (corolla) are
bright blue. Sand-dune penstemon occurs on dry, open, sandy areas at low elevations,
often on dunes from eastern Oregon to south central Idaho, south to Nevada. It is a
component of sage grouse habitat.

PENSTEMON, WHIPPLE’S (Penstemon whippleanus Gray)
A perennial forb, plants tufted, up to 24 inches height at maturity, native to aridlands of
the interior USA. It has variable flower color, from blue, violet to lavender or whitish.
Whipple’s penstemon naturally occurs on dry meadows, open or lightly wooded areas,
often on rocky slopes into the mountains in southeastern Idaho, Utah and portions of
Nevada. It is a component of sage grouse habitat.

PHACELIA, IVES’ (Phacelia ivesiana Torr.)
An annual forb native to dry, sandy grasslands and prairies. It commonly occurs with big
sagebrush in the interior western USA, including portions of the Great Basin region.

PHACELIA, SILVERLEAF (Phacelia hastata Dougl. ex Lehm.)
A perennial forb with a stout tap-root and may be shrubby at the base of the plant; up to
24 inches in height. It is native to dry prairies and grasslands in the interior western
USA, including the Great Basin region. Silverleaf phacelia, also known as scorpionweed,
may be found at all elevations and often occurs on sands or sandy loam soils. It is a
component of sage grouse habitat.

PHLOX, HOOD’S (Phlox hoodii Rich.)
A perennial tap-rooted forb, compact and mat-forming, it is native to the western USA.
Hood’s phlox naturally occurs on dry, open sites in foothills, valleys, and plains,
commonly associated with big sagebrush in the Great Basin. It is a component of sage
grouse habitat.

PHLOX, LONGLEAF [#41] (Phlox longifolia Nutt.)
A perennial forb, often branched with creeping roots, eventually forms a tap-root, it is
native to the western USA. Longleaf phlox is found on dry, open rocky places, from low
elevations to moderately high elevations in the mountains widespread in the Great Basin.
It is a component of sage grouse habitat.



PHLOX, SHOWY (Phlox speciosa Pursh)
A perennial forb with a woody tap-root, up to 16 inches in height at maturity, it is native
to the western USA. Showy phlox is found on big sagebrush and ponderosa pine sites
into the northern Great Basin. It is a component of sage grouse habitat.

SLENDER PHLOX (Phlox gracilis [Hook.] Greene)
A slender, much-branched perennial forb, up to 12 inches in height. Slender phlox (also
known as Microsteris gracilis) is native to the western USA. It naturally occurs in dry to
moderately moist grasslands and prairies, usually in the lowlands and foothills in the
Great Basin region.

PHLOX, SPINY (Phlox aculeata A. Nels.)
A perennial, compact forb with a woody tap-root, up to 14 inches in height at maturity, it
is native to the western USA. Spiny phlox is found on big sagebrush and ponderosa pine
sites in the northern Great Basin and Snake River Plains.

PRAIRIECLOVER, WESTERN  (Dalea ornata [Dougl. ex Hook] Eat. & J. Wright)
A perennial, native leguminous forb, with pink to rose colored flowers, occurs on sandy
or rocky sites, often associated with big sagebrush. Western prairie clover is also known
as Petalostemon ornatum . Ecoregions: Columbia Plateau, Blue Mountains, Snake River
Plain, and portions of the Northern Basin and Range. It is a component of sage grouse
habitat. Average number of seeds per pound: 440,000.

PRAIRIE-SMOKE (Geum triflorum Pursh)
A native, perennial forb, up to 24 inches in height. It is an herbaceous member of the
Rose family. Prairie-smoke, also known as “old-man’s whiskers”, naturally occurs in
moister areas of the sagebrush plains and foothills to sub alpine ridges in the western
USA, including the Great Basin region. Average number of seeds per pound: 690,000.

PRINCE’S-PLUME  (Stanleya pinnata [Pursh] Britt.)
A perennial forb, a member of Mustard family. Prince’s-plume naturally occurs,
widespread, from dry plains to lower mountains of the interior western USA.



PUCCOON (Lithospermum ruderale Dougl. ex Lehm.)
A perennial forb with a woody taproot, up to 24 inches in height. It is a member of the
Borage family. Puccoon, also known as western gromwell, is native to fairly dry prairies
and grasslands from the foothills and adjacent lowlands to moderate elevations in the
mountains of the western USA, including the Great Basin region.

SAINFOIN [#42] (Onobrychis viciaefolia Scop.)
A perennial, leguminous non-native forb introduced from Eurasian sources. Sainfoin is
adapted to dryland areas of the western USA. Cultivars including ‘Eski’ and ‘Renumex’
are available for use in the Great Basin. Average number of seeds per pound: 28,000.

STARFLOWER, BULBOUS (Lithophragma bulbifera  Rydb.)
A perennial forb with noticeable bulblets, native to grassy hillsides, sagebrush
communities to ponderosa pine sites in the western USA, including the Great Basin area.
It is a member of the Saxifrage family. An important component of sage grouse habitat.

STARFLOWER, PRAIRIE (Lithophragma parviflora [Hook.] Nutt.)
A perennial forb, native to prairies, grasslands, sagebrush deserts to lower montane
habitats in the western USA, including the Great Basin area. It is a member of the
Saxifrage family. Prairie starflower is an important component of sage grouse habitat.

SUNFLOWER, ANNUAL (Helianthus annuus L.)
An annual forb, member of Composite family. Annual sunflower occurs, widespread,
across a variety of dry to moist habitats in North America.
Average number of seeds per pound: 45,000.

SCURF-PEA (Psoralea lanceolata Pursh)
A perennial leguminous forb that occurs on sandy soils, often associated with sagebrush
communities, in the western USA. Ecoregions: Eastern Cascades, Columbia Plateau,
Blue Mountains, and Northern Basin and Range.



SWEETCLOVER, YELLOW  (Melilotus officinalis  [L.] Lam.)
A short-lived non-native forb introduced from European sources. It is a member of the
legume family. Yellow sweetclover has been utilized in the western USA as livestock
forage and a temporary nitrogen-fixation plant to improve soil health.
Average number of seeds per pound: 230,000.

SWEET VETCH, NORTHERN  (Hedysarum borealis Nutt.)
A perennial leguminous forb that is native to meadows and mid-elevation slopes of the
intermountain western USA. Average number of seeds per pound: 90,000. Cultivar :
‘Timp’, seed source from the Wasatch Mountains in Utah, is a public release
commercially available in limited quantities.

DEERVETCH, BIG (Lotus crassifolius  [Benth.] Greene)
A perennial leguminous forb that is native to lowland to montane sites from northwestern
Washington to southern California. Average seeds per pound: 250,000.

TREFOIL, BIRDSFOOT (Lotus corniculatus L.)
A perennial leguminous forb introduced to North America from European sources.
Birdsfoot trefoil has been used in pasture plantings and has escaped in moist areas of the
western USA. Birdsfoot trefoil may be invasive in riparian areas, wet meadows, and
wetlands. Average number of seeds per pound: 450,000.

DEERVETCH, MEADOW (Lotus denticulatus [Drew] Greene)
A perennial leguminous forb that is native to sandy soils primarily restricted to sites in
Oregon and California.

DEERVETCH, NEVADA (Lotus nevadensis [Wats.] Greene)
A perennial leguminous forb that is native to sandy or rocky soils of the western USA.

VETCH, AMERICAN ( Vicia americana Muhl.)
A perennial leguminous forb that is native to generally moist sites in North America.
Average number of seeds per pound: 30,000.



VETCH, HAIRY  ( Vicia hirsuta [L.] S.F. Gray)
A perennial leguminous forb introduced to North America, from European seed sources.
Hairy vetch has been utilized in pasture and hayland seedings in the western United
States. Average number of seeds per pound: 17,000.

VIOLET, SAGEBRUSH  (Viola nuttallii var. vallicola [A. Nels.] St. John)
A perennial forb that grows from short, erect rootstalks. The petals are yellow and
brownish-purple backed. Sagebrush violet is native to sagebrush communities and
sagebrush-ponderosa pine benchlands in the interior western USA. It is a component of
sage grouse habitat.

WALLFLOWER, WESTERN [#43] (Erysimum occidentale [Wats.] Robins)
A biennial forb that is native to sagebrush steppe and desert valleys in the interior
western USA. Western wallflower is a member of the Mustard family.
Average number of seeds per pound: 3,000,000.

WYETHIA, MULE’S-EAR  ( Wyethia amplexicaulis Nutt.)
A perennial forb that is native to open slopes and dry meadows from foothills to mid-
elevations in mountains of the interior western USA. Mule’s-ear Wyethia is a member of
Composite family. It is a component of sage grouse habitat. Average number of seeds
per pound: 25,000.

YAMPAH, BOLANDER’S  (Perideridea bolanderi [Gray] Nels. & Macbr.)
A perennial forb, member of the Carrot family that is native to dry hillsides, foothills and
high plains in the western USA, including the Great Basin region. Cultural significance:
the fleshy taproot of yampah is an important food source for wildlife and humans.

YAMPAH, GAIRDNER’S  (Perideridea gairdneri [H. & A.] Math.
A perennial forb, member of the Carrot family that is native to meadows and woodlands
in the western USA, including the Great Basin region. Cultural significance: the fleshy
taproot of yampah is an important food source for wildlife and humans.





YARROW, WESTERN  (Achillea millifolium var. occidentalis DC)
A perennial, white-flowered forb that is native to the western USA. It is a member of the
Composite family. Western white yarrow is not be confused with other invasive
introduced yarrows of European or New Zealand origin that have been used in
ornamental gardens. The potentially invasive non-native yarrows are often referred to as
“Summer Pastel” varieties due to their light blue, pink, or yellow flowers . Cultural
significance: western yarrow has some importance as a traditional medicinal plant.
Average number of seeds per pound: 2,700,000.

YUCCA, SOAPWELL  (Yucca glauca Nutt.)
A perennial forb, member of the Lily family that is native to prairies and open woodlands
of the Rocky Mountains and eastward in the USA.
Average number of seeds per pound: 25,000.

A General Rule to Diversify a Seed Mixture With Forb Seed:

Add one pound of seed per forb species per acre (or less, if seed cost and availability
is a concern). Always request certified seed, source-identified or cultivars to verify
quality and species.

Note: The plant species included in this guidebook are available from commercial
seed vendors in very limited to good quantities.



ALMOND, DESERT (Prunus fasciculata [Torr.] Gray)
A spiny, divergent-branching, deciduous shrub up to 12 feet tall. Desert almond is a
member of the Rose family. It is native to western portions of the Great Basin, in
California, Nevada, Oregon and Idaho. Desert almond root sprouts after fire or cutting. It
occurs on desert foothills and valleys, sometimes associated with pinyon-juniper and
mountain shrub communities; at 3,200 to 6,000 feet in elevation.

PEACH, DESERT (Prunus andersonii Gray)
A deciduous, spreading, low shrub up to 6 feet tall; it is diffusely branched and thorny.
The fruit resembles a small, fuzzy peach. Desert peach is a member of the Rose family.
It is native to east slope of the Sierra Nevada and western portions of the Great Basin, in
California and Nevada.

BITTERBRUSH [#44] (Purshia tridentata [Pursh] DC)
An evergreen shrub up to 14 feet tall, may be upright or somewhat prostrate in growth
form. Some ecotypes of bitterbrush are fire intolerant; they do not recover after wildfire
occurs. It is a member of the Rose family. It is native to interior western USA, including
the Central Basin and Range, Northern Basin and Range, Snake River Plain, Blue
Mountains, East Slope of Cascade Mountains, and Columbia Plateau Ecoregions.
Bitterbrush naturally occurs in well-drained sandy, gravelly, or rocky soils throughout the
big sagebrush, pinyon pine/juniper, ponderosa pine, and lodgepole pine communities
from lowlands to high elevations. It grows best at nine to 18 inches annual precipitation.
Average number of seeds per pound: 15,000.

CHOKECHERRY, WESTERN (Prunus virginiana ssp. demissa [Nutt.] Torr.)
An erect, deciduous shrub or small tree up to 18 feet tall. It is a member of the Rose
family. Western chokecherry is native to the western USA, including portions of the
Great Basin region. It occurs on grasslands and with sagebrush, mainly along
watercourse, also found on lower mountain slopes to ponderosa pine forests; up to about
8,200 feet in elevation. It requires 15 inches of annual rainfall for establishment.
Western chokecherry is shallow-rooted and naturally spreads by rhizomes. It often
sprouts from the rhizomes after wildfire or other disturbances. The red to purple-black
berries are edible to wildlife and humans.
Average number of seeds per pound: 2,000.



CLIFFROSE (Cowania stansburiana [Torr.] Hendrickson)
A much-branched, evergreen shrub, three to 20 feet tall, often resinous. The stems of
cliffrose are erect, rather stiff, and have gray, shreddy bark. Cliffrose is a member of the
Rose family. It is native to the Central Basin and Range and Colorado Plateau
Ecoregions. It naturally occurs on dry, rocky foothills and mesas, frequently associated
with pinyon pine/juniper, big sagebrush and salt desert shrub communities. It grows best
on sites that receive eight to 16 inches annual rainfall.
Average number of cliffrose seeds per pound: 65,000.

FERNBUSH (Chamaebatiaria millefolium  [Torr.] Maxim.)
An upright, multistemmed, aromatic shrub that is up to seven feet tall. Fernbush is a
member of the Rose family. It is evergreen in the southern areas of its range. It is native
to the Great Basin, Colorado Plateau and surrounding areas in the western United States
that receive from 11 to 18 inches of mean annual precipitation. Fernbush grows in rock
outcrops and cliffs, and on well-drained soils of dry, rocky, and gravelly canyons and
lower mountain slopes. It may root sprout after fire or cutting.
Average number of seeds per pound: 1,700,000.

INDIAN-APPLE [#45] (Peraphyllum ramossissimum  Nutt.)
An intricately branched, deciduous shrub up to seven tall, with simple, nearly sessile
leaves clustered at the ends of short branchlets. Indian-apple is native to the interior
western USA from California to Colorado, including much of the Great Basin region. It
is often associated with mountain brush and big sagebrush communities.
Average number of seeds per pound: 24,000.

MOUNTAIN-MAHOGANY, BIRCHLEAF (Cercocarpus betuloides Nutt.)
A deciduous shrub up to 12 feet tall, a member of the Rose family. It is native to
moderate elevations, usually mid-montane sites, in the Great Basin region.

MOUNTAIN-MAHOGANY, CURL-LEAF [#46] (Cercocarpus ledifolius  Nutt.)
An erect, evergreen shrub or small tree up to 23 feet tall, the leathery leaves are elliptic to
lanceolate, the leaves are somewhat resinous and glabrous above. It is a member of the
Rose family. Curl-leaf mountain-mahogany is native to the interior western USA,
including the Great Basin region. It naturally occurs on dry, rocky ridges usually on
southern or western aspects at moderate elevations (6,000-9,000 feet).
Average number of seeds per pound: 50,000.

MOUNTAIN-MAHOGANY, LITTLE-LEAF (Cercocarpus intricatus S. Wats.)
An intricately branched, evergreen shrub up to 14 feet tall, with narrowly linear and
strongly revolute leaves. Little-leaf mountain-mahogany is a member of the Rose family.
It is native to the Great Basin regions of Utah and Nevada, associated with black
sagebrush and other desert shrub communities.
Average number of seeds per pound: 50,000.



MOUNTAIN-MAHOGANY, TRUE [#47] (Cercocarpus montanus Raf.)
A deciduous evergreen shrub to 13 feet tall, a member of the Rose family. True
mountain-mahogany is native to western USA, including the Great Basin region. It
occurs on coarse, shallow soil on south- or west-facing slopes and ridges, but is also
common in moist, fertile, loamy soils of canyon bottoms and on north slopes at lower
elevations. It is found from 4,000 to 10,000 feet elevations, associated with pinyon
pine/juniper, ponderosa pine, bitterbrush and sagebrush communities.
Average number of seeds per pound: 60,000.

SERVICEBERRY, UTAH [#48] (Amelanchier utahensis Koehne)
A deciduous shrub two to 15 feet tall at maturity, with numerous branched, pubescent,
ash-gray twigs. The leaves are somewhat leathery at maturity, grayish green to dark
green. Utah serviceberry is a member of the Rose family. It is native to foothills, dry
slopes, and is associated with big sagebrush, pinyon pine/juniper, and ponderosa pine
communities in the Great Basin region. It grows best sites that receive greater than 14
inches annual rainfall. The purplish, dark blue fruit is edible to humans, wildlife and
livestock. Average number of Utah serviceberry seeds per pound: 25,000.





BUCKWHEAT, ARROW-LEAF [#49] (Eriogonum compositum Dougl. ex Benth . )
A low-growing sub-shrub up to two feet tall and may form a prostrate or mat-like clump.
It has a strong woody taproot and is often herbaceous above. Arrow-leaf buckwheat is a
member of the Polygonum family. It is native to the western USA, including the
northern portions of the Great Basin region. Arrow-leaf buckwheat naturally occurs on
talus slopes, cliffs and open rocky sites.

BUCKWHEAT, CUSHION (Eriogonum ovalifolium Nutt.)
A caespitose sub-shrub, forming mats up to 1.5 feet broad. Cushion buckwheat is native
the Great Basin region. It is associated with the sagebrush steppe, pinyon pine/juniper,
and ponderosa pine communities, and may also occur on alpine ridges and talus slopes
above timberline.

BUCKWHEAT, DESERT (Eriogonum cernuum  Nutt.)
An annual plant that is up to 1.5 feet tall. Desert buckwheat is a member of the
Polygonum family. It is native to the area from the south-central Oregon to the Rocky
Mountains, including the northern portions of the Great Basin region. It naturally occurs
on sandy desert hills and valleys.

BUCKWHEAT, SNOW (Eriogonum niveum Doug. ex Benth.)
A sub-shrub up to 1.5 feet tall, with a thick woody taproot and freely branched crown. It
is a member of the Polygonum family. The cream-white flowers appear in late summer
and seed is ripe in the fall months. Snow buckwheat is native to the Columbia Plateau,
including eastern Oregon and south-western Idaho. It naturally occurs in the sagebrush
steppe to the ponderosa pine woodlands. It requires eight to 18 inches of annual rainfall
for establishment.

BUCKWHEAT, SULFUR-FLOWER (Eriogonum umbellatum Torr.)
A sub-shrub with a strong taproot and freely branching crown, usually forming flat mats.
Sulfur-flower buckwheat may be up to 1.5 feet tall. It is native to the interior western
USA, including the Great Basin region. It occurs in varied habitats from the sagebrush
steppe and foothills to alpine ridge, talus slopes and rock crevices.

JOINTFIR, NEVADA (Ephedra nevadensis S. Wats.)
A shrub with jointed, ridged gray-green stems, up to three feet tall. The plants are
usually dioecious, male and female occur on separate plants. Nevada Jointfir appears
nearly leafless; the leaves are scale-like, 2 to 3 per node. The yellow to whitish flowers
occur in the spring. It is native to southern and central portions of the Great Basin region,
often found on sandy soils at low to moderate elevations.
Average number of Nevada jointfir seeds per pound: 20,000.



MORMON-TEA, EPHEDRA (Ephedra viridis Coville)
A shrub with jointed, ridged green stems, up to four feet tall. The plants are usually
dioecious, male and female occur on separate plants. Mormon-tea, also know as green
ephedra, appears nearly leafless; the leaves are scale-like with 2 to 3 per node. The
yellow to whitish flowers occur in the spring. It may be associated with sagebrush steppe
and salt desert shrub communities. Mormon-tea (Ephedra) is the most common native
Ephedra in the Great Basin region.
Average number of green ephedra seeds per pound: 20,000.

KINNIKINNICK (Arctostaphylos uva-ursa [L.] Spreng.)
A prostrate, evergreen shrub up to eight inches tall, with trailing and rooting stems
sometimes forming mats up to ten feet broad. It is member of the Heather (Erica) family.
Kinnikinnick, also known as bearberry, is native to the western USA and across the
northern latitudes through Eurasia. It occurs on sandy soils from the sagebrush steppe to
ponderosa pine woodlands and other forested habitats.

GREASE WOOD, BLACK (Sarcobatus vermiculatus [Hook.] Torr.)
An erect, spiny-branched, usually deciduous shrub up to ten feet tall. The leaves are
bright green, 1 to 4 cm long and narrowly linear. It is a member of the Chenopod family.
Black greasewood is native to the western USA, including the Great Basin region. It is
found at middle elevations on slight to moderate saline areas, often low-lying sites. It
may be associated with other salt desert shrubs, rabbitbrush, and sagebrush dominated
communities.
Average number of black greasewood seeds per pound: 285,000.

HOPSAGE, SPINY (Grayia spinosa [Hook.] Moq.)
An erect, diffusely branched, deciduous shrub up to four feet tall. It is a member of the
Chenopod family. Spiny hopsage is native to the interior western USA, including the
Great Basin region. It occurs over a wide range of desert soils, on plains and foothills.
The soils are typically high in calcium and strongly basic, but in some areas, it grows on
neutral pH soils. Spiny hopsage often grows in association with big sagebrush.
Average number of seeds per pound: 165,000.

SALTBUSH, FOURWING [#50] (Atriplex canescens [Pursh] Nutt.)
A freely branching, evergreen shrub up to eight feet tall. It is usually dioecious, male and
female flowers occur on separate plants. It is a member of the Chenopod family.
Fourwing saltbush is native to the interior western USA, including the Great Basin
region. It is one of the most widespread western shrubs on arid, sandy lands. It occurs
on well-drained sandy to silt loam soils, but also grows on clay soils; eight to 16 inches of



annual rainfall is required. Fourwing saltbush is frequently found growing with other salt
desert shrubs, basin big sagebrush and sometimes with black sagebrush.
Average number of seeds per pound: 55,000.

SALTBUSH, GARDNER’S (Atriplex gardneri [Moq.] D.Dietr.)
A low-growing shrub, woody at the base but herbaceous above. Gardner’s saltbush is
dioecious, male and female flowers occur on separate plants. It is a member of the
Chenopod family. Gardner’s saltbush is native to portions of the Great Basin, restricted
to northern Utah and southern Idaho. It more commonly occurs in Wyoming, Montana,
and Colorado. It occurs on “badland” clay soils with a fairly high concentration of
soluble salts. Average number of seeds per pound: 75,000.

SHADSCALE [#51] (Atriplex confertifolia [Torr. & Frem.] S. Wats.)
A compact, spiny, usually evergreen shrub up to 2.5 feet tall. It is a member of the
Chenopod family. Shadscale is native to the interior western USA, including the Great
Basin region. It usually occurs on heavier textured (clayey) soils, but may occur on
sandy loam soil as well. The soils it thrives on are often highly alkaline and may be high
in soluble salts, seven to 14 inches of mean annual precipitation. Shadscale is associated
with other salt desert shrubs and bud sagebrush.
Average number of seeds per pound: 65,000.





WINTERFAT [#52] (Krasheninnikovia lanata [Pursh] Guldenstaedt)
An erect or spreading, evergreen sub shrub up to five feet tall. The branches and leaves
are covered with a dense coating of stellate and simple hairs that are white when young,
but become rust colored with age. It is a member of the Chenopod family. Winterfat is
native to the interior western USA, including the Great Basin region. It occurs on lower
foothills, plains and valleys, often with dry sub-alkaline soils. It requires from eight to 16
inches of annual rainfall. Winterfat may grow in association with other salt desert shrubs,
sagebrush or pinyon pine/juniper. Average number of seeds per pound: 110,000; the
seed is harvested in the fall months. Caution: Winterfat seed is very short-lived and
moderately fragile. The seed must be stored in cold storage (<38° F.) and <25%R.H.). It
is recommended to use seed within six months to one year of harvest.

KOCHIA, FORAGE (Kochia prostrata [L.] Schrad.)
An evergreen, low growing non-native shrub up to four feet tall. Forage kochia, also
known as prostrate kochia, originated in central Asia and was introduced to the western
USA by USDA to improve forage production for domestic livestock and fire control
(greenstripping) on arid lands. It is a member of the Chenopod family. Cultivar:
‘Immigrant’ forage kochia is a public released variety by the USDA NRCS Plant
Materials Center, Aberdeen, Idaho and Agricultural Research Service, Logan, Utah.
Average number of seeds per pound: 115,000. Caution: forage kochia seed is very short-
lived. The seed must be stored in cold storage (<38° F. and <25% R.H.). It is
recommended to use seed within one to two years of harvest. The recommended seeding
rate in a mixture is ¼ to 1/2 lb/acre.

HORSEBRUSH, GRAY [#53] (Tetradymia canescens DC)
A low-growing, evergreen shrub up to three feet tall. The leaves and stems are very
tomentous, wooly streaks that provide the characteristic gray-green color to this shrub.
Gray horsebrush is a member of the Sunflower (Composite) family. It is native to the
Great Basin and adjacent areas. It is found on dry plains, hills, and ridges, often well-
drained sandy soils, between 1,300 and 10,000 feet in elevation, associated with big
sagebrush, pinyon pine/juniper, and ponderosa pine communities. Average number of
gray horsebrush seeds per pound: 140,000. Three other horsebrush species are native to
sites in the Great Basin region.

RABBITBRUSH, GREEN or LOW (Chrysothamnus viscidiflorus  [Hook.] Nutt.)
An evergreen shrub up to three feet tall, with dark green leaves. Green rabbitbrush is a
member of the Sunflower (Composite) family. It is native to the interior western USA,
including the Great Basin region. There are several distinct subspecies of green
rabbitbrush, some are valuable browse plants.
Average number of seeds per pound: 780,000.



RABBITBRUSH, PARRY (Chrysothamnus parryi  [Gray] Greene)
A low-growing evergreen shrub up to 28 inches tall, with numerous spreading to erect
flexible branches. The branches are covered with a felt-like white to green hairs. Parry
rabbitbrush is intermediate in height, growth habit, and stem and leaf hairs between
rubber rabbitbrush and green rabbitbrush. It is a member of the Sunflower (Composite)
family. Parry rabbitbrush is a diverse group with 12 subspecies. It is native to the
western USA including the Great Basin region. Parry rabbitbrush grows on dry, open
foothills, sagebrush steppe, and lower mountains. It is not as commonly found as the
other native rabbitbrush species.

RABBITBRUSH, RUBBER (Gray) [#54] (Chrysothamnus nauseosus [Pallas ex Pursh]
Britt)
An evergreen shrub up to 7 feet tall, with gray stems and gray-green leaves. Rubber
rabbitbrush is a member of the Sunflower (Composite) family. It is native to the interior
western USA, including the Great Basin region. It is naturally found in association with
big sagebrush, pinyon pine/juniper, and ponderosa pine communities. Rubber rabbitbrush
vigorously re-sprouts after fire or other disturbances. It grows on sites with sandy,
gravelly, or clay-alkaline soils where the annual rainfall is between eight and 18 inches.
There are several distinct subspecies of rubber rabbitbrush. Average number of seeds per
pound: 695,000; the ripe seed is harvested in the fall months.

SAGEBRUSH, BASIN BIG [#55] (Artemisia tridentata ssp. tridentata Nutt.)
An evergreen shrub up to 14 feet tall, five to eight wide. Basin big sagebrush is erect,
spreading, heavily branched, with an uneven top. It is a member of the Sunflower
(Composite) family. It is native to the interior western USA, including the Great Basin
region. Basin big sagebrush is found on well-drained, moderately deep to deep loam or
silt loam soils, up to 9,500 feet in elevation. Basin big sagebrush is the most abundant
shrub in western USA aridlands; it may sometimes be interspersed with Wyoming big
sagebrush, and may also occur in riparian sites. It is generally fire intolerant. Moisture
regime: semi-dry; nine to 18 inches annual rainfall.
Average number of seeds per pound: 2,500,000; the seed is harvested in the late fall
months. The drill seeding rate for big sagebrush is 0.1 to 0.2 pounds PLS per acre in a
seed mixture. The seed should be planted very shallow (1/16 inch deep). Caution: Basin
big sagebrush seed is very short-lived and may be fragile. The seed must be stored in
cold storage (<38° F. and <25%R.H.). It is recommended to use seed within one to two
years of harvest.





SAGEBRUSH, MOUNTAIN BIG (Artemisia tridentata ssp. vaseyana [Rydb.] Beetle)
An evergreen shrub up to nine feet tall. Mountain big sagebrush is spreading and even
topped. It is a member of the Sunflower (Composite) family. Mountain big sagebrush is
native to the interior western USA, including the Great Basin region. It occurs on soils
that are deep and well-drained with pH usually about 7.0. It naturally found in
association with mountain shrub plant communities from moderate to high elevations, up
to 10,000 feet. Mountain big sagebrush often recovers after wildfire from seed in the soil
bank or layered roots. Moisture regime: semi-dry, at least 12 inches mean annual
precipitation. Average number of seeds per pound: 2,250,000; the seed is usually
harvested in the early fall months. The drill seeding rate for big sagebrush is 0.1 to 0.2
pounds PLS per acre in a seed mixture. The seed should be planted very shallow (1/16
inch deep). Cultivar: ‘Hobble Creek’ is a native cultivar released by the US Forest
Service Shrub Lab, Provo, Utah. Caution: mountain big sagebrush seed is very short-
lived and may be fragile. The seed must be stored in cold storage (<38° F. and
<25%R.H.). It is recommended to use seed within one to two years of harvest.

SAGEBRUSH, WYOMING BIG (Artemisia tridentata ssp. wyomingensis Beetle &
Young)
An evergreen shrub up to three feet tall, usually up to three to four wide at maturity.
Wyoming big sagebrush is basally branched rounded in form with an uneven top. It is a
member of the Sunflower (Composite) family. Wyoming big sagebrush is native to the
interior western USA, including the Great Basin region. It is found on shallow, gravelly,
sandy to silt-clay loam soils at elevations from 2,500 to 7,000 feet. Wyoming big
sagebrush does not re-sprout after wildfire. Moisture regime: dry, seven to 14 inches
annual rainfall. Average number of seeds per pound: 2,500,000; the seed is harvested in
the late fall months. Cultivar: ‘Gordon Creek’ Wyoming big sagebrush, origin Carbon
County, Utah, was released by the US Forest Service Shrub Sciences Laboratory, Provo,
Utah. Currently there is no seed production of Gordon Creek; source-identified seed
collected from wildland sources is available from seed vendors. The drill seeding rate for
Wyoming big sagebrush is 0.1 to 0.2 pounds PLS per acre in a seed mixture. The seed
should be planted very shallow (1/16 inch deep). Caution: Wyoming big sagebrush seed
is very short-lived and may be fragile. The seed must be stored in cold storage (<3 8° F.
and <25%R.H.). It is recommended to use seed within one to two years of harvest.

SAGEBRUSH, BLACK (Artemisia nova A. Nels.)
An evergreen, spreading, aromatic shrub up to three feet tall with numerous erect
branches arising from a spreading base. Black sagebrush appears darker in color than big
sagebrush and low sagebrush. It is native to the interior western USA, including the
Great Basin region. Black sagebrush usually occurs on dry, shallow, calcareous, often
stony soil, pH between 6.5 and 7.5 at elevations between 4,500 and 8,900 feet. It is a
member of the Sunflower (Composite) family. Moisture regime: dry; seven to 14 inches
mean annual precipitation. Average number of seeds per pound: 900,000.

SAGEBRUSH, BUD [#56] (Artemisia spinescens D.C. Eat.)
A low, pungent, rounded, usually deciduous shrub up to 20 inches tall. Bud sagebrush is
profusely branched from the base and has white-tomentose hairs on young twigs and
leaves. The pubescence on older branches is grayish and stiff. It is a member of the
Sunflower (Composite) family. Bud sagebrush is native to the western USA, including



the Great Basin region. It is well adapted to xeric conditions. It occurs on dry, often
saline, limestone, or volcanic derived soils in plains and hills, and in arid deserts. It
occurs on soils that are moderately deep with fine to coarse texture, pH is 7.0 to 8.5. Bud
sagebrush grows in association with salt desert shrub, black sagebrush and basin big
sagebrush communities at 3,000 to 8,000 feet in elevation. Moisture regime: dry to very
dry. Bud sagebrush will reproduce from stem layers or seed.
Average number of seeds per pound: 2,000,000. The drill seeding rate for bud sagebrush
is 0.1 to 0.2 pounds PLS per acre in a seed mixture. The seed should be planted very
shallow (1/16 inch deep). Caution: bud sagebrush seed is very short-lived and may be
fragile. The seed must be stored in cold storage (<38° F. and <25 % R.H.). It is
recommended to use seed within one to two years of harvest.

SAGEBRUSH, LOW [#57] (Artemisia arbuscula Nutt.)
A low, spreading, irregularly branched, evergreen shrub up to 20 inches tall and up to 30
inches wide. The leaves are green to dark green in color. Low sagebrush is a member of
the Sunflower (Composite) family. It is native to the interior western USA, including the
Great Basin region. It occurs on dry, sterile or infertile, rocky, sometimes volcanic, often
alkaline soils between 3,000 and 11,500 feet. Normally, low sagebrush sites are drier and
rockier than those on which big sagebrush subspecies occur. Low sagebrush is fire
intolerant. Moisture regime: dry to semi-dry.
Average number of seeds per pound: 980,000.

SAGEBRUSH, SILVER [#58] (Artemisia cana Pursh)
An erect, freely branched, rounded, evergreen shrub up to six feet tall. Silver sagebrush
is erect, rounded or spreading, and freely to thickly branched. It readily re-sprouts from
root suckers after fire and other disturbances. It is a member of the Sunflower
(Composite) family. Silver sagebrush is native to the western USA, including the Great
Basin region. It occurs in valleys, plains, playas, foothills and mountains up to 10,000
feet in elevation. Silver sagebrush is found on soils that are deep, well-drained, loamy to
sandy, with pH of 6.5 to 8.5. Bolander’s silver sagebrush (Artemisia cana bolanderi )
occurs on extremely clayey, alkaline, granitic soils. Moisture regime: semi-dry to moist.
Average number of seeds per pound: 2,250,000.

SAGEBRUSH, THREE-TIP (Artemisia tripartita Rydb.) (N)
A rounded, evergreen shrub up to seven feet tall. Three-tip sagebrush leaves are typically
deeply divided into three linear or narrowly linear-lanceolate lobes. It is a member of
the Sunflower (Composite) family. It is native to the interior western USA, including the
Great Basin region. Three-tip sagebrush is found on shallow to deep, well-drained,
loamy, sandy or gravelly soils. It usually occurs on sites that are moister with cooler
summer temperatures than basin big sagebrush sites; and that are drier and warmer than
mountain big sagebrush sites. Three-tip sagebrush reproduces by root sprouts, stem
layers, or seed. Moisture regime: semi-dry.
Average number of seeds per pound: 2,500,000. Seeding rate for three-tip sagebrush is
0.1 to 0.2 pounds PLS per acre in a seed mixture. The seed should be planted very
shallow (1/16 inch deep). Caution: three-tip sagebrush seed is very short-lived and may
be fragile. The seed must be stored in cold storage (<38° F. and < 25% R.H.). It is
recommended to use seed within one-two years of harvest.



SNAKEWEED, BROOM (Gutierrezia sarothrae [Pursh] Britt. & Rusby)
A low-growing shrub, usually evergreen, is up to 28 inches tall. Broom snakeweed, also
known as matchbrush, is a member of the Composite family. The root systems are fairly
shallow, unusual for shrubs in aridlands. It is native to the interior western USA
including the Great Basin region. Broom snakeweed naturally occurs in dry, open areas
in the lower foothills, valleys, and plains, and may occur at higher elevations. It is found
in plant associations on desert grasslands, sagebrush steppe, pinyon pine-juniper and
Ponderosa pine woodlands. Snakeweed grows best on sandy loam soils, but it may also
thrive on well-drained loams to clay loams.

SAGE, PURPLE [#59] (Salvia dorii ssp. dorii [Kellogg] Abrams)
An evergreen shrub up to eight feet tall. Purple sage is a member of the Mint family.
It is native to the western interior USA, including portions of the Great Basin region. It is
naturally found in association with big sagebrush and desert shrub communities, grows
best on sandy to silt loam soils where the annual rainfall is between nine and 16 inches.

HACKBERRY, NETLEAF (Celtis reticulata Torr.)
A deciduous shrub or small tree up to 25 feet tall. Netleaf hackberry is native to the
western USA, including the Great Basin region. It occurs on open slopes and rocky
bluffs, along present or ancient riparian areas and river courses, especially the Snake
River and tributaries. Average number of Netleaf hackberry seeds per pound: 4,800.

LEMONADE BUSH [#60] (Rhus trilobata Nutt.)
A dense deciduous shrub up to 12 feet tall. Lemonade bush, also known as oak-leaf
sumac or skunkbush/, is native to the western USA, including portions of the Great
Basin. It grows best on rocky, gravelly, well-drained soils. It is moderately tolerant of
alkalinity where drainage is good. Lemonade bush requires at least ten inches of annual
precipitation for establishment. Average number of seeds per pound: 20,000.



MOCKORANGE [#61] (Philadelphus lewisii Pursh) (N)
A deciduous shrub up to 16 feet tall. It is native to the western USA, including portions
of the Great Basin region. It often occurs on rocky slopes and foothills where annual
precipitation exceeds 14 inches.
Average number of mockorange seeds per pound: 4,500,000.

Note: An (I) after a plant name means the plant is Introduced (I) to western North
America and is considered to be a non-native species. An (N) after a plant name
means the plant is Native (N) to a specified geographic area in western North
America prior to the year 1800. All of the shrubs described above are considered to
be native species in western North America, except forage kochia, which is a non-
native (introduced) species to North America.

Recommendation: seeding of shrub seed on aridlands (twelve inches or less annual
rainfall) is to be completed in winter (dormant) or very early spring depending on
presence of sufficient soil moisture conditions to germinate and establish plants

















































Determining a Seed Mixture for BLM Seeding Projects

To plan and design a seeding project, gather information on seeds, ecological sites, and
seeding purpose from this guidebook and other sources such as land use plans (LUP),
seeding guides, and websites. An excellent database for plants, called VegSpec
(Vegetation Specifications), is located at a USDA website http://plants.usda.gov/.

The VegSpec database may be useful to assist with species selection for a restoration site,
determine the appropriate seed mixture, and seeding rates. VegSpec is most easily
accessed as a web link on the PLANTS Home Page (the Web address is included above).
VegSpec is a web-based decision support system that assists land managers in the
planning and design of vegetative establishment practices.

VegSpec utilizes soil, plant, and climate data to select plant species that are (1) site
specifically adapted, (2) suitable for the selected practice, and (3) appropriate for the
purposes and objectives for which the planting is intended.

The VegSpec application has the ability to determine site specific adaptability of plant
species in the United States.



Checklist of Potential Causes for Seeding Problems or Failure

The seed doesn’t grow when initially planted.

1. The seed selected was not appropriate to the given environment. This problem
may be due to inaccurate seeding specifications or inadequate seed availability. In many
native species, a local seed source may be preferable to the seed available from sources
farther away in distance and elevation from the seeding project location. The seed from
non-local collections or seed production fields may be less well adapted to the restoration
site. Seed not adapted to the site may have no or low percent of seed able to germinate.

2. The seed may remain dormant in the soil for varying periods of time. Most
seed planted in late fall or early winter will germinate the following spring. Some seed,
such as hard-coated ones like Indian ricegrass, may take several years under normal
conditions before initiation of seed germination.

3. Poor seed storage conditions prior to seeding. In general, seed stored for more
than two weeks must be held in climate-controlled warehouse with temperatures not to
exceed 80° F. and 30% R.H. Seeds of some plants, such as big sagebrush, are very short-
lived unless held in cold storage at <38° F. and <25% R.H.

4. The seed delivered was not viable, this may be caused by low seed germination
or low percent pure live seed (PLS). To overcome this potential problem: arrange for a
certified seed sampler to confirm or deny the original seed tag information, supplied by
the vendor, by drawing seed samples of the seed lots prior to mixing. Then have the seed
samples sent to a certified seed lab for purity, germination or TZ test and noxious weeds
seed analysis. Do not accept seed lots with low germination rates or unacceptable PLS.
Acceptable germination rates or PLS percent should be determined by the responsible
agency or by the Seed Certification standards for the seed type or species. An example of
the Certified seed standard minimum set for bluebunch wheatgrass are 85% pure seed,
80% germination, and 68% PLS.

5. The seed delivered was not viable or had reduced vigor, this may also be
caused by high seed moisture content (usually >12%). High moisture content in the seed
of many plant species, such as big sagebrush and winterfat, can be the cause for reduction
in seed vigor and increase of fungal diseases. The high moisture content can be the
reason for increased seed or seedling mortality. To prevent the high moisture problem,
visually inspect the seed as it arrives at your receiving facility for indications of excessive
seed moisture. If the seed appears to be damp or moist, request a seed sample be tested
for moisture content (%) at a certified seed lab. At the same lab, have the seed sample
tested for purity, germination and noxious weed seeds. Do not accept seed that exceeds
the maximum allowable moisture content set for the species.

6. The seed was planted at too great a depth in soil. Be sure that all seed drills
and other equipment are set to install the seed in the soil correctly before you start the
seeding operation.

7. The seed was damaged during application. Some damage to seed may occur
with rough handling, transportation of seed to the field site, or during hydro-seed
applications.



8. If mulch is also applied, it may not be capable of sustaining seed germination.
Some temporary mulch, especially the ones made of recycled newsprint, can contain inks
and metals that are toxic to the newly germinated seedlings.

9. The time of seeding was past the season for that species (natural dormancy).
This problem can vary between species. Some species will actually germinate under
snow cover during the winter, while others will break seed dormancy and germinate the
following spring or summer.

The seed has germinated and later dies off.

1. There is insufficient soil nutrients/moisture to sustain seedling growth.
2. The soil is not capable of sustaining seed germination/development.
3. Diseases, like damping off (a fungal disease), may kill seedlings soon after

germination.

Environmental conditions at time of seeding may cause additional stress to prevent
seedling establishment.

1. Conditions that may increase seedling mortality include drought, excessive
heat or cold spells, wind, flood, early frost, or late frost.

2. Competing vegetation, especially weeds such as cheatgrass (Bromus tectorum),
will cause seedling mortality in less competitive plant species. Control of competing
weeds may be essential to the desired seedling establishment.

3. After seeding it was found that the seeding mix contained some weed seeds –
they germinated and took over the site. To overcome this problem: arrange for all seed
lots to be tested by a certified seed lab for noxious and other weed seeds prior to mixing.
Do not accept seed lots with unacceptable weed seeds on the seed lab analysis.

4. Seed/seedling predation by animals and insects. You may need to provide
some manner of protection to emerging seedlings. Seedings of native plants, including
big sagebrush, should be protected from grazing for at least three to five years to allow
time for the desired shrubs, forbs and grasses to be established.

5. The soil may lack the microorganisms and fungal mycorrhizae necessary for
seedling establishment. Inoculation of seed or soil with the beneficial microorganisms
may be necessary for plant growth.



Invasive Non-native Plants of Concern in the Great Basin States

The following partial list of non-native (introduced) plants includes those species
considered to be moderately to highly invasive in natural ecosystems by the Exotic Pest
Plant Councils, U.S. Fish and Wildlife Service, National Invasive Species Council and
Executive Order No.13112 concerning Invasive Species. The Nature Conservancy
website through Nature Serve maintains a database categorizing invasive plant species.

Some of these non-native plants have been seeded in BLM projects. It is recommended
to utilize seed of acceptable non-native or native plants when restoring or rehabilitating
natural ecosystems. Certain non-native plants, such as alfalfa, Siberian wheatgrass and
tall wheatgrass, are generally considered non-invasive plants when seeded on eroded or
burned-over arid lands.

This is a partial list of invasive non-native plants. It does not include those species
previously identified as weeds, such as downy brome, medusahead rye, knapweeds,
Russian thistle, and field bindweed.

Grasses

Cereal rye (Secale cereale) – Highly invasive in rangelands and croplands.

Creeping bentgrass (Agrostis stolonifera ) – Highly invasive in meadows and wetlands.

Kentucky bluegrass (Poa pratensis) - Highly invasive in meadows and wetlands.

Smooth brome (Bromus inermis) – Moderate to highly invasive in prairies and shrublands
where precipitation is greater than 12 inches annually.

Tall fescue (Festuca arundinacea) – Moderate to highly invasive in prairies and
shrublands where precipitation is greater than 12 inches annually. It is highly invasive in
riparian areas also.

Orchardgrass (Dactylis glomerata) – Moderately invasive in meadows and prairies.

Timothy (Phleum pratense) – Moderately invasive in meadows and wetlands.

Intermediate wheatgrass (Elytrigia intermedia) – Moderately invasive in rangelands
where precipitation exceeds 12 inches annually.

Forbs

Batchelor’s button or cornflower (Centaurea cyanus) – Highly invasive in the USA..

Birdsfoot trefoil (Lotus corniculatus) – Highly invasive where precipitation exceeds 16
inches annually.

Crownvetch ( Coronilla sp.) – Highly invasive in areas where rainfall exceeds 16 inches.



White clover ( Trifolium repens) – Moderately invasive in meadows and wetlands.

Yellow sweetclover (Melilotus officinalis) – Moderately invasive.

Shrubs

Honeysuckle, Amur (Lonicera maackii) – Moderately invasive in the United States.

Honeysuckle, Tatarian (Lonicera tatarica) – Highly invasive in the United States..

Russian-olive (Elaeagnus angustifolia) - Highly invasive in or adjacent to riparian areas
and wetlands.
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