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The stockin g rates depicted by pose of adjusting stocking rates as rates within certain limits. In 
the graph represent a basis for deemed necessary. years of high precipitation, the 
conservative stocking rates over a A regression equation Y = 27.17 forage production may be high and 
period of years. In a year of high + 78.48 X, where Y = estimated the carrying capacity may conse- 
precipitation and consequently yield of forage in pounds per acre, quently be increased. In event of 
high forage yield, additional live- and X = inches of precipitation in drought, livestock numbers may be 
stock numbers may be grazed dur- May plus June, was developed. decreased to cope with reduced 
ing the summer and fall, or the This equation may be used to esti- production. 
grazing season may be extended to mate forage production as early as 
a greater length than usual. In July 1 each year. Assuming that LITERATURE CITED 
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The search for superior grasses 
and legumes for reseeding eroded 
sites and range lands received a 
great stimulus with the interest in 
conservation work in the early 30’s. 
Since then new grasses have stead- 
ily been introduced or developed 
for special conservation jobs. The 
grasses introduced prior to this 
time were mostly brought over 
from Europe by immigrants. They 
were not particularly adapted for 
range use. 

released. They are now in large 
scale production and are being 
widely used. Others are in various 
stages of development, testing and 
release. 
Testing and Selecting Improved 

Varieties 
Introduced or newly collected 

plants in Soil Conservation Serv- 
ice nurseries are first tested in a 
single 20-foot row of each. (Fig. 
1) Rows are three feet apart. 
These seedings are made in the 
field. If the seed is scarce or ap- 
pears to be low in viability, plants 
are started in the greenhouse and 
later placed in proper sequence in 
the nursery by transplanting. Spe- 
cies are planted alphabetically and 
by use groups including appropri- 
ate check strains. Each row is ob- 
served over a 5-year period using 
an individual 5 x 8 inch card on 
which to record observations. Seed 
is harvested only from the out- 
standing pla.nts. Over a period of 
years only five percent have been 
carried into secondary tests. If 

Since 1935, when the Soil Con- 
servation Service nurseries were 
organized, some 14,000 grass, le- 
gume, tree and shrub introductions 
have been tested in Western range 
states. Improved varieties devel- 
oped from foreign introductions 
and native collections are now be- 
coming generally available from 
this work. Some new grasses have 
been adequately tested, named and 
IPaper presented at Eighth Annual Meet- 
ing, American Society of Range Man- 
agement, San Jose, California, January 
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plants are self-pollinated, the har- 
vested seed is used for further in- 
crease. If plants are cross-polli- 
nated, production plantings under 
isolated conditions are made using 
original seed. 

Seed increased from selections or 
original sources is used for repli- 
cated plantings which also include 
standards. Secondary plantings 
include grasses alone as well as in 
alternate-row mixtures with an ap- 
propriate legume. After these trials 
further reduce the number of 
strains, the outstanding ones are 
put into field plots, also replicated. 
These may include alfalfa-grass 
mixtures for the long-lived grasses, 
sweetclover or red clover-grass mix- 
tures f o r t h e rapid-developing 
g r a s s e s, irrigated pasture mix- 
tures or dryland grass trials. In 
this stage of testing, grasses are 
made available to cooperating ex- 
periment stations. Plantings are 
made in outlying trials in problem 
areas representative of the prob- 
able range of adaptation of specific 
grasses. 

Standard seed sets of new grass 
and legume varieties are also made 
available by crop zones to county 
agents and vocational agricultural 
instructors so local people may ob- 
serve newly developed varieties 
compared with standards under lo- 
cal growing conditions. Such 
plantings have been very effective 



92 JOHK I,. SCIIWENDIMAN 

in keeping the public informed 
and acquainted with new grass and 
legume developments. They serve 
as a source of plant materials for 
study and a focusing point for 
tours and field days. 

Results from mixture trials indi- 
cate locations and mixtures which 
appear to be outstanding. At this 
stage t.hhe best grasses are put into 
larger increase blocks from the or- 
iginal increase plantings to supply 
seed for field trials on farms in 
Soil Conservation Districts. 

A field trial is the extension of 
nursery or Experiment Station 
findings concerning new species, 
mixtures or techniques onto farms 
under actual use conditions. Sites 
and cooprrators are carefully 
chosen to compare the new trial or 
practice mith the standards in the 
area where the field trial is to be 
made. 

When the new plant finds ready 
acceptance and compares favor- 
ably with the standards being used, 
the data are summarized and pro- 
posals axe made for the release of 
the new variety. 

Seed Production 
If the new variety is accepted, 

foundation seed from the original 
increase fields is made available 
through Crop Improvement Asso- 
ciations and Soil Conservation Dis- 

tricts to cooperators nnd members 
for certified and registered seed 
production. Seed increase is rapid 
and soon finds its way into com- 
mereial channels. 

Ranchers and farmers have long 
been aware of registered livestock 
and improred ahzat varieties. To- 
day they are also becoming aware 
of improved grass and legume ~a- 
rieties, many of which can be pur- 
chased in leading seed and farm 
supply stores. This was not pos- 
sible 20 years ago. 

Smne of the leading improved 
grasses adapted to range use, de- 
veloped and released as a result of 
Soil Comerration Service nurseries 
working with Experiment Stations 
in the West, are Greenar interme- 
diate wheatgrass (A~ropyron in- 
fr?mediwn), Whitmar bmrdlew 
wheatgrass (Agropyron inernzc), 
Primar slender vheatgrass (Agro- 
pyron trachycaulxm), Topar pu- 
bescent wheatgrass (Agropyrm 
Irichopkorxm), tall wheatgrass 
(Agropyron e7on~atzcm), Sod a 1‘ 
streambank wheatgrass (Agropy- 
~0% +-~poritrm), Siberian wheatgrass 
(Agropyron sihiricum), Bromar 
mountain bromegrass (Bromus 
nm+mtus), If an e h a I smooth 
bromegrass (B T o m ZL s inermis), 
hard fescue (Fcstuca oG~a ~a-. 
d~~rizcscda) and Sherman big blue- 
grass (Pm am&) (Fig. 2). 

Of these improved grasses, the 
‘total annual seed production in the 
Korthmest amounts to more than 
2,000,OOO pounds - a sufficient 
amount to plant each year more 
than 350,000 acres of land. 
Requirements for Establishing 

Improved Grasses on Range 
Whether ranges can best be im- 

proved through management of ex. 
isting vegetation or through re- 
seeding is a problem which con- 
fronts many ranchers. It is pri- 
marily a technical and economic 
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problem. Aside from the econom- 
ics of gettin, p returns greater than 
the investment within a short pe- 
riod of time, other considerations 
such as watershed protection, con- 
trol of erosion, and reduction of 
weed invasion may be important. 
These are 1011, m terms benefits sel- 
dom credited to range seedings. 

If the range conditions, site, soil, 
climatic and economic factors indi- 
cate that range improvement 
through reseeding is feasible, im- 
proved introduced or domesticated 
grass varieties are now available 
to do the job (Fig. 3). It becomes 
a matter of choosing a variety 
adapted to the particular site, sea- 
son of use and management plan. 
Every well planned seeding will be 
preceded by a range site and con- 
dition survey, a soil survey includ- 
ing land capability determinations 
and a complete ranch plan for the 
protection and integrated use of 
the proposed seeding in connection 
with other available range both 
during the establishment period 
and following years. 

New grasses for range improve- 
ment should be established only in 
blocks large enough to warrant 
separate management. A small 
seeding, for example, of crested 
wheatgrass (Agropyron deserto- 
rum) in a native range area cre- 
ates utilization and management 
problems. 

There is no substitute for good 
farming in the establishment of 
new grasses. Good farming in- 
cludes : 

1. The elimination of existing 
vegetation 

2. A good firm seedbed 
3. Proper date and method of 

seeding 
4. The use of seed protectants 

and fertilizer. 
5. Protection of the seeding after 

emergence, including rodent 
control 

Cultural techniques are generally 
well known. In critical marginal 
or low rainfall areas, known cul- 
tural practices must be carefully 
followed to achieve success in es- 
tablishment of new varieties. 

FIGURE 3. A 
ington, under 
established in 

range seeding of Whitmar beardless wheatgrass near 
8 inches of rainfall at an elevation of less than 2,000 
wide rows and some seed harvested the first year. The 

is a range planting of Sherman big bluegrass. 

Individual Grasses 

Crested wheatgrass (Agropyron 
desertorum) .-Has b e c o m e the 
standard with which anything new 
for range use must be compared. 
First introduced in 1898, it at- 
tracted some attention in 1916 but 
was not widely used until the 
drought years of the early 30’s. It 
is one of the most cussed and dis- 
cussed range grasses. There was 
a long interval from the time of 
its introduction to widespread use. 
Some of the new grasses are being 
brought into use more rapidly. 
They are being critically compared 
with crested wheatgrass, and will 
be widely used only to the extent 
that they can either supplement or 
replace it. In addition to the 
Fairway variety which is generally 
less productive on range sites than 
Standard crested, a recent new va- 
riety “Nordan”, has been released 
by the North Dakota Agricultural 
Experiment Station. 

Siberian wheatgrass (Agropyrorz 
s&&cum) .-This is essentially an 
awnless form of crested wheatgrass. 
It was introduced from the same 
general area in Northern Asia. It 
has narrow seed heads and some- 
what narrower leaves and finer 
stems. On dry sites and in dry 
years it equals or exceeds crested 
wheatgrass in production. It is be- 
ing certified in Oregon, Washing- 
ton and Idaho. The annual seed 
production is approximately 10,000 
pounds. 

Prosser, Wash- 
feet. This was 

field on the left 

Whitmar beardless wheatgrass 
(Agropyron inerme) .-This strain 
was selected from more than 200 
beardless and bluebunch wheat- 
grass selections from many loca- 
tions in the Northwest (Fig. 4). 
01~ of four ecotypes, Whitmar 
came from a climax area in Whit- 
man County, Washington. In com- 
parative trials with other types 
and strains over wide areas, it was 
outstanding. On properly man- 
aged range sites it exceeds crested 
wheatgrass in production. It will 
not stand the mismanagement and 
overgrazing that often occurs with 
crested wheatgrass. It has a later 
season of use. When a small range 
seeding is to be made in a native 

FIGURE 4. Whitmar beardless wheat- 
grass. Selected and developed from na- 
tive western range lands, it is 

available for range seedings. 
now 
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wheatgrass area, Whitmar should zomes rapidly. It is adapted to understory grass in rainfall areas 
be used. It is in certified seed pro- shallow soils and dry sites in rain- down to eight inches annually. 
duction in Oregon, Washington fall areas of 10 to 14 inches. A Sheep fescue is not generally avail- 
and Idaho. Approximately 15,000 very drought resistant sod-forming able. 
pounds of seed are being produced grass, its late maturity makes it 
annually, all of which are being valuable as a range species. An- Sherman big bluegrass (Poa am- 
used in range plantings. nual production of Topar approxi- @a). -This component of many 

sagebrush and wheatgrass lands in 
Tall wheatgrass (Agropyron elon- mates 20,000 pounds. Sufficient 

the Northwest was collected in 
gatum) .-Tall wheatgrass was dS0 seed to meet the demand is not yet 

introduced from Asia and is the 
available Sherman County, Oregon. It was 

grown on the Sherman Branch Ex- 
foreign counterpart of our own Amur wheatgrass (Agropyron am- periment Station at More prior to 
giant wildrye. It is remarkably al- urense) .-Amur wheatgrass is also 1935. Selected from more than 100 
kali tolerant and productive where similar to intermediate wheatgrass other big bluegrass strains, it is 
subsoil moisture is available. Some in growth habit and late maturity. outstanding for its early spring 
of the original tests were on an In ‘pure stands it is coarser, more growth. In a grazing program, ii 
outlying nursery at Union, Oregon vigorous and more productive than should be used earlier than crested 
where over seven tons of air-dry 
forage were produced per acre. At 
the Aberdeen, Idaho nursery at 
5,000 feet elevation with less than 
10 inches rainfall, it produced as 
much as crested wheatgrass on 
abandoned farm land and stayed 
green two or more weeks later into 
the summer than crested wheat- 
grass. Tall wheatgrass is being 
most extensively used in Utah and 
Nevada. There are also large areas 
in central Washington and south- 
east Oregon where tall wheatgrass 
is just beginning to be used. Sev- 
eral hundred thousand pounds of 
seed are available annually. Cer- 
tified seed stocks are available. 

intermediate wheatgrass. In mix- 
tures with alfalfa it produces less. 
.A selected strain is in limited pro- 
duction. 

Sodar streambank wheatgrass 
(Agropyron riparium) .-This na- 
tive sod grass makes a dense turf, 
is easy to establish and can be effec- 
tively used as an understory grass. 
In mixtures with other grasses at 
Aberdeen, Idaho, it increased the 
density and ground cover but did 
not affect the total production of 
associated grasses in mixtures. 
Most seed has been used for ditch- 
bank and roadside seedings in the 
Columbia Basin. Foundation seed 
is available. 

wheat or beardless wheatgrass. 
Sherman big bluegrass is slow in 
becoming established but one of 
the most productive range grasses 
under low moisture and drought 
conditions. Certified seed. is avail- 
able. The annual production has 
been as high as 70,000 pounds of 
seed annually. 

Greenax intermediate wheatgrass 
( Agropyron intermedium). -This 
is not strictly a range grass but is 
being used alone with alfalfa on 
abandoned farm lands on favorable 
sites in rainfall areas of 14 inches 
or more annually. It will grow 
wherever alfalfa will grow. It is 
often planted in alternate rows 
with alfalfa. Intermediate wheat- 
grass is one of the most widely used 
grasses in mixtures with dryland 
alfalfa in the northern half of the 
United States. Nearly l,OOO,OOO 
pounds of seed are being produced 
annually in the three Northwest 

Hard fescue (Pestuca o&w war. 
duriuscula) . - This introduction 
from Australia is the original ma- 
terial from which chewings fescue 
was selected. It is very close to 
Idaho fescue in growth and adap- 
tation but is much higher in seed 
production and easier to propa- 
gate. Although primarily used for 
root production in alfalfa-grass 
mixtures, it has a place as an un- 
derstory grass in range seedings 
on good soils where rainfall is 12 
inches or more, Hard fescue is in 
commercial production. 

Bulbous bluegrass (Poa bulbosa) . 
-One superior strain is about 
ready for release. It is leafier, 
more productive and stays green 
longer than most strains tested. 
When used as an understory grass 
it gives cheatgrass (Bromus tecto- 
rum) some competition. Bulbous 
bluegrass has been most success- 
fully used at elevations below 5,000 
feet. It does well where the win- 
ters are not too severe. Its large 
seeds are very attractive to rodents, 
and many plants have disappeared 
because of rodent damage to the 
seed crop and to the bulbs. Seed 
of common strains is available. 
Canby bluegrass (Poa canbyi) .- 
Essentially a large form of Sand- 
berg bluegrass. This understory 
grass is more productive but is 
less widely distributed. Superior 
selections are available. Some field 
tests have been made. To date no 
one has become interested in seed 

states. 
I Sheep fescue (Pestuca ovka) .- 

production. It could be widely 

Topar pubescent wheatgrass (Ag- This is a dwarf plant much smaller 
used as an understory grass in 

ropyron trichophorum) .-Very si- than hard fescue and more densely 
range seedings . 

milar to intermediate wheatgrass, tufted. Its leaves and stems are Hybrid bluepasses (Pea spp. > .-- 
this species has a high percentage shorter, it is smaller seeded and The hybrids resulting from various 
of pubescent heads and leaves. It becomes established more slowly. crosses of American and European 
is more drought resistant than’in- It is drought resistant and can be bluegrasses include many promis- 
termediate and spreads by rhi- used as a heavy root-producing ing strains for range use (Fig. 5). 
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This project, under the leadership 
of Dr. Jens Clausen of the Carne- 
gie Institution of Washington, be- 
gan in 1945. Hundreds of crosses 
were made involving a wide range 
of species and selections. More 
than 10,000 hybrid progeny are 
being grown at Pullman and other 
nursery locations. Some of the 
more promising crosses resulting 
from big bluegrass X Kentucky 
bluegrass combine the winter 
growth habit of big bluegrass with 
the rhizomatous character of Ken- 
tucky blue. This work has pro- 
gressed far enough for extensive 
trials to be made of the outstand- 
ing new hybrids. 

Russian wild ryegrass (EEymus 
junceus) .-This grass has been 
widely tested and found adapted 
in northwest nursery plantings, 

CALL 

but it has not yet come into use for 
range reseeding. It is slow to es- 
tablish. It begins growth and ma- 
tures later than crested. Russian 
wild ryegrass is densely tufted, 
and after seed matures, its basal 
foliage remains green and pala- 
table all summer. Its total herbage 
production is fairly low. Seed pro- 
duction is low and the high cost 
has restricted wider use of this 
promising grass. 

Manchar smooth bromegrass (Bro- 
mz~s irtermis) .-Manchar is a north- 
ern type brome, well adapted for 
range seedings in mountain mea- 
dows in northern latitudes. It 
forms sod slowly, is very leafy, 
productive and easy to establish 
because of its good seedling vigor. 
Seed is widely available. In 1952 
there were more pounds of certi- 

fied Manchar seed grown than any 
other smooth bromegrass in Amer- 
ica. 

E,rect bromegrass (Bromus erec- 
tus) .-Is a bunch-type, pubescent- 
leaved brome, similar in many 
characteristics to smooth brome. It 
is very productive but its exact 
area of adaptation is not yet 
known. 

Red bromegrass (Bromus tomen- 
tellus) .-Is an early maturing, 
leafy, bunch-type brome. It is 
perennial but has some of the seed 
characteristics of annual bromes. 
Seed matures and shatters early. 
It reseeds readily. After seed ma- 
turity the foliage remains green 
all summer. Seed is just now 
available for field planting trials. 

Many new grasses such as Hard- 
ing-grass (Ph0Zaris tuberosa), SU- 
nol-grass (Phailaris coerulescens) , 
Lomas-grass (Elymus glaucus) , 
and others are being tested and 
used in California by Soil Con- 
servation Service nurseries, Ex- 
periment Stations, and others. Su- 
perior new strains of northern in- 
troduced or domesticated grasses 
such as bulbous barley (Hordeurn 
bulbosum), Boehmer timothy 
(Phleum boehmeri), Pacific giant 
wildrye (E Zymus cinereus), 
bearded wheatgrass (Agropyron 
subsecundum) and others are be- 
ing developed. 

New grasses are not a cure-all 
for overgrazed or depleted ranges. 
Where reseeding is necessary, new 
grasses with the proper cultural 
practices and correct use can, do 
their share toward putting conser- 
vation on the land and inereasiiig 
our range forage resources. 
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