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Grazing Capacity, Sheep Gains: Cheatgrass, 
Bunchgrass Ranges in Southern Idaho1 

ROBERT B. MURRAY2 

Associate Range Scientist, Intermountain Forest and Range Experiment Station, 
Forest Service, U. S. Department of Agriculture, Ogden, Utah; stationed in 

Boise, Idaho. 

Highlight 

Comparisons were made of grazing capacities and sheep gains on both cheat- 
grass range and on native bunchgrass range during early spring. Capacities 
were similar on these two range types in wet years, but were almost 60% greater 
on bunchgrasss range during dry years. Sheep gained an average of 0.32 lb. 
per head per day over three spring periods on the two vegetation types. In 2 of 
the 4 study years, they lost weight during the first 2-week grazing period. Sheep 
gains per acre were similar on the two range types. 

The dearth of information on 
cheatgrass range led to a coopera- 
tive research project initiated by 
the Bureau of Land Management, 
U. S. Department of the Interior, 
and the Intermountain Forest and 
Range Experiment Station, Forest 
Service, U. S. Department of Agri- 
culture. The Saylor Creek Exper- 
imental Range was established in 
1960 near Glenns Ferry, Idaho. 

One of the major objectives of 
the research at Saylor Creek Experi- 
mental Range is to determine 
whether it is desirable and feasible 
to convert cheatgrass (Bromus tec- 
torum) range to perennial grass 
range. Comparisons were made of 
grazing capacities and sheep gains 
on cheatgrass range and on native 
needle-and-thread (St i@z coma ta) 
bunchgrass range under heavy use 
during early spring in the years, 
1960-1964. 

Ordinarily, cheatgrass and bunch- 
grass ranges in southern Idaho are 
grazed by sheep from late March 
to early June, before forage ma- 
tures. Consequently, comparison of 
the two range types during this part 
of the grazing season is appropriate. 
Bunchgrass ranges with extended 
green-feed periods may offer addi- 
tional forage and result in greater 
overall gains and capacities. 

l Received December 30, 1970. 
2 Acknowledgment is made to Dr. J. 

0. Klemmedson, now Professor, De- 
partment of Watershed Management, 
University of Arizona, Tucson, for 
design of the study. 

Cheatgrass grows over a wide area 
in southern Idaho, but little is 
known about the forage quality for 
sheep or the grazing capacity of 
these ranges. Murray and Klem- 
medson (1968) reported on these 
aspects for yearling cattle over a 
7-month season (April-November). 
In Utah, Cook and Harris (1952) 
found that sheep gained 0.05 lb. per 
head per day on cheatgrass that 
ranged in age from boot to matur- 
ity. 

Description of the Area 

The experimental range is on a 
level to gently undulating site typi- 
cal of many range areas on the 
Snake River Plain. Soils, which 
were derived from sedimentary and 
windblown materials deposited 
over basalt (Malde and Powers, 
1962), vary in texture from sandy to 
silty loams. 

Precipitation records for the 
1905-1959 period show a yearly 
average of 8.84 inches at Glenns 
Ferry. During the study period 
(1960-1964), precipitation at the 
experimental range averaged 9.48 
inches annually. The low and the 
high were 7.18 and 13.43 inches in 
196 1 and 1963, respectively. 

Average annual air temperature 
at the experimental range during 
the 1960-1964 period was 5 1.9 F. 
Temperatures during the spring 
may drop below freezing and, oc- 
casionally, reach the nine ties. 
Table 1 gives precipitation; maxi- 
mum, minimum, and average tem- 
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peratures; and cheatgrass yield at 
Saylor Creek. 

The study area includes pastures 
that are predominantly cheatgrass 
or bunchgrass types; both vegeta- 
tion types are seral stages of the 
big sagebrush-Thurber needlegrass 
(Artemisia tridentata-Stipa thurber- 
iana) climax .s Repeated burning 
and excessive grazing have reduced 
the climax to the present vegeta- 
tion. Cheatgrass range includes 
cheatgrass as the dominant species 
and varying amounts of Sandberg 
bluegrass (Pea secunda), stream- 
bank wheatgrass (Agropyron ripa- 
rium), and annuals such as Russian- 
thistle (Salsola kali v. tenuifolia) 
and mustards (Sisymbrium altissi- 
mum and Descurainia pinnata). 
Bunchgrass range is dominated by 
needle-and-thread, but contains 
Thurber’s needlegrass (Stipu thur- 
beriana), Indian ricegrass (Oryzop- 
sis hymenoides), and big squirrel- 
tail (Sitanion hystrix), as well as 
cheatgrass and other annual forb 
species. Table 2 gives the estimated 
percent species composition of pas- 
tures in the cheatgrass and bunch- 
grass types (data taken from 20 
quadrats per pasture). 

Study Methods 
Yearling sheep, mostly dry ewes 

of mixed range-breeds (Rambouil- 
let, Targhee, and Columbia) pro- 
vided by local sheepmen, were al- 
lowed to graze for three consecutive 
2-week periods beginning in early 
April each test year (Table 3). 
Each 2-week treatment was repli- 
cated once on each vegetation type. 
A total of twelve 5-acre pastures 
was grazed. Individual pastures 
were grazed at the same time each 
year. The nearest bunchgrass pas- 
tures were located approximately 2 
miles from the corrals and scales, 
while the cheatgrass pastures were 
less than one-half mile distant. 

Pastures were heavily grazed and 
the stocking was regulated by a put- 
and-take system, so as to remove at 
least 75% of the available forage 

3 Proposed classification by E. W. Tis- 
dale and M. Hironaka, College of 
Forestry, Wildlife and Range Sci- 
ences, University of Idaho, Moscow. 
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Table 1. Precipitation (inches), temperatures (“F), and cheatgrass yields 
ounds/acre) at 

Ermds 1960-1964 
Saylor Creek Experimental Range during spring grazing . 

, . 

Year 

Temperature1 Confidence 
Cheatgrass interval 

Precipitation Maximum Minimum Average yields” (t.05 x SE> 

19603 0.38 73.7 39.6 56.6 
1961 .39 64.6 38.0 51.3 240 Z!I 21 
1962 .80 67.8 39.0 53.4 505 + 21 
1963 2.55 60.5 38.7 49.6 654 + 34 
1964 2.24 59.7 34.3 47.0 443 If: 45 

1 Average maximums and minimums for period. 
2 Average ovendry (70 C) weight in July on ungrazed areas. Data from another study. 
3 Glenn; Ferry, Idahb, records.- - . 

favorably with sheep gains made 
on heavily grazed crested wheat- 
grass pastures in Utah (Bleak and 
Plummer, 1954). Differences be- 
tween sheep gains on cheatgrass 
range and those on neeedle-and- 
thread range over the 4 years were 
not significant. However, I found 
that sheep response varied with 

by the end of the grazing period. 
The degree of use was determined 
by ocular estimate. Sheep were 
shrunk overnight (16 hr) and then 
weighed. 

Records were kept on sheep 
weights and sheep-days of use. Ani- 
mals were weighed at the beginning 
and end of each period from 1961- 
1964. Records of sheep-days of use 
included 1960 as well. Data for 
each year were analyzed by analysis 
of variance. 

Results and Discussion 

Sheep Weight Gains and Losses 

Sheep gained an overall average 
of 0.32 lb. per head per day from 
early April to mid-May over the 4 
years of study. This gain compares 

Table 2. Estimated percent composi- 
tion of cheatgrass and bunchgrass 
pastures based on basal area mea- 
surements in 1962. 

Species Cheatgrass Bunchgrass 

Cheatgrass’ 50.0 18.7 
Sandberg bluegrass 38.2 31.7 
Streambank 

wheatgrass 4.7 2.0 
Needle-and-thread 0 16.4 
Thurber’s 

needlegrass 0 1.3 
Big squirreltail 0 2.7 
Indian ricegrass 0 Trace 
Russian-thistle1 5.6 26.3 
Tansymustardl 1.5 .8 

Total 100.00 100.00 

1 Density values converted to average basal 
area using O.l-in. diameter as basis. 

period, year, and (in 1962) vegeta- 
tion type (Table 3). 

During the first period, the av- 
erage daily loss for sheep on cheat- 
grass range was 0.05 lb. per head 
compared to the 0.14 lb. per head 
lost on bunchgrass range, but most 
of this loss can be attributed to the 
large loss in 1961 and smaller loss 
in 1963 (Table 3). The losses and 
small gains in the first period were 
attributed to stresses developed in 
the animals. Stresses could have 
been caused by transport, handling, 
adjustment to forage, lack of shelter, 
short grazing period, and sparse 
forage. Animals were delivered the 
day before they were weighed and 
distributed in the pastures. Most 
years, they came directly from win- 
ter lots on which they had shelter 
and a different diet. During subse- 
quent periods, gains were similar on 
cheatgrass and bunchgrass ranges. 

In 1963, sheep lost weight during 

Table 3. Daily sheep gains (pounds) and days’ use per acre by year, period and 
vegetation type. 

Dates 

Daily sheep gains Sheep days’ use per acre 

Cheatgrass Bunchgrass Cheatgrass Bunchgrass 

1960 

Average 

1961 
Apr. 7-Apr. 14 
Apr. 15-Apr. 28 
Apr. 29-May 12 

Average 

1962 
Apr. 5-Apr. 17 
Apr. 18-May 1 
May 2-May 15 

Average 

1963 
Apr. 4-Apr. 17 
Apr. 18-May 1 
May 2-May 15 

Average 

1964 
Apr. 8-Apr. 17 
Apr. 18-Apr. 29 
Apr. 30-May 13 

Average 

Overall average 

-0.76 -0.78 7.0 11.2 
.82 .83 14.0 22.4 
.41 .64 14.0 22.4 
.16 .23 11.7 18.7 

- 

.31 .07 19.4 19.4 

.73 .61 38.4 32.1 

.66 .38 46.9 50.2 

.57 .35 34.9 33.9 

.05 - .08 22.4 31.6 
.Ol - .16 29.4 33.4 
.73 .80 36.8 44.8 

.23 .18 29.5 36.6 

.31 .24 32.4 30.6 

.29 .48 33.6 28.8 

.55 .48 54.4 57.6 

.38 .40 40.1 39.0 

.34 .29 25.8 29.7 

10.0 12.0 
14.0 24.0 
15.0 25.0 
13.0 20.3 
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the second period in three of the 
four pastures. The net result was 
an overall loss of 0.16 lb. per head 
per day on bunchgrass range and a 
slight net gain on cheatgrass range. 
A heavy, wet snow, approximately 
12 inches deep, covered pastures for 
2 or 3 days the first week of the 
period; so sheep were unable to 
graze. Lack of forage and cold 
weather undoubtedly influenced 
animal performance. 

Mean sheep gains were 0.19 lb. per 
head per day in 196 1, 0.46 in 1962, 
0.21 in 1963, and 0.39 in 1964. Dif- 
ferences between years are largely 
related to factors associated with 
each first period. The gains that 
followed each initial period reflect 
increased availability of cheatgrass 
and perennial grasses. 

Sheep gains were similar on 
cheatgrass and bunchgrass ranges 
in 3 of the 4 years (Table 3). In 
1962, sheep performed exception- 
ally well on cheatgrass range. Aver- 
age gains over the three periods 
were 63% greater than on bunch- 
grass. Increased gains are attrib- 
uted to the quality of forage avail- 
able in the cheatgrass pastures that 
year. Cheatgrass growth is often 
slow during all of April and, some- 
times, part of May. During this 
slow-growth period, sheep graze 
almost exclusively on Sandberg 
bluegrass. However, cheatgrass was 
available in April 1962 and con- 
tinued to be nutritious throughout 
the spring. Although some green 
cheatgrass was available in the 
bunchgrass pastures, the animals 
were forced to ingest the dry needle- 
and-thread from the previous year’s 
residue; so gains were lower. As the 
season progressed, cheatgrass grew 
rapidly, particularly in the bunch- 
grass pastures. By the time the 
sheep were put into the pastures 
for the third period, cheatgrass was 
tall, rank, and dry, Sandberg blue- 
grass was dry, and needle-and-thread 
provided the only source of green 
feed. On cheatgrass range, vegeta- 
tion was shorter and less rank. The 
difference between growth of cheat- 
grass in the two types may be at- 
tributed to differences in competi- 

Grazing Capacity of Cheatgrass 
Bunchgrass Range 

and 

Table 3 gives the grazing capac- 
ity by year, period, and range type. 
Bun&grass range, generally more 
productive for sheep than cheat- 
grass range, allowed 15% more use. 

Grazing capacity increased as the 
season advanced on both range 
types. Sheep-days of use averaged 
19.5 per acre the first period, 27.0 
the second, and 36.7 the third. How- 
ever, the bunchgrass range had a 
greater grazing capacity in every 
period than the cheatgrass range. 
Data collected at Saylor Creek Ex- 
perimental Range when yearling 
cattle grazed on similar pastures 
over the same periods and years 
also indicate that bunchgrass ranges 
have greater grazing capacity. 

The grazing capacity of 2.7 sheep 
approximates that of one yearling 
cow on either cheatgrass or bunch- 
grass range. The average weight of 
cattle during the time of the study 
was approximately 375 lb., while 
that of sheep was about 100 lb. 
Further consideration of cattle will 
not be given here. 

Sheep-days of use in 1960 and 
1961 were much lower than in sub- 
sequent years due to reduced forage 
production. However, bunchgrass 
range provided 56% and 60% more 
grazing capacity in 1960 and 1961, 
respectively, than cheatgrass range 
during these 2 dry years. 

Sheep Gains per Acre on Cheatgrass 
and Bunchgrass Range 

On the average, sheep gains per 
acre were similar on the two range 
types (Table 4) and resulted from 
greater capacity and lower daily 
gains on bunchgrass range and 
lower capacity and greater daily 
gains on cheatgrass range. 

The seasonal effect on gains per 
acre follows that of daily gains and 
carrying capacity. Gains were low- 
est in the first period and highest 
in the last period. Over the 4 
study years, total weight gain aver- 
aged 0.9 lb. per acre during the 
first period, 12.1 lb. per acre during 
the second period, and 24.0 lb. per 
acre during the third. 

Table 4. Sheep gains per acre 
(pounds) on cheatgrass and bunch- 
grass range by year and period. 

Year and 
period Cheatgrass Bunchgrass 

1961 
1 -5.3 
2 11.4 
3 5.8 
Average 4.0 

1962 
1 6.1 
2 29.3 
3 31.0 
Average 22.1 

1963 
1 -1.2 
2 .4 
3 26.8 
Average 8.7 

1964 
1 10.0 
2 9.6 
3 30.2 
Average 16.6 

Overall average 12.9 

-8.7 
18.7 
14.4 
8.1 

1.4 
19.9 
20.1 
13.8 

-2.6 
-5.6 
35.8 
9.2 

7.3 
13.9 
27.6 
16.3 
11.9 

Summary 
Sheep were grazed at heavy rates 

on cheatgrass and bunchgrass ranges 
for three consecutive Z-week periods 
each spring (April to mid-May) 
from 1960-1964. Animals grazed a 
new pasture each period. 

Daily gains averaged 0.32 lb. 
per head per day and are compara- 
ble to those made on crested wheat- 
grass elsewhere. Sheep lost weight 
during the earliest period at the 
average rate of 0.09 lb. per day, but 
gained 0.58 lb. per day the last 
period. Differences between daily 
gains of sheep on cheatgrass range 
and daily gains of sheep on bunch- 
grass range were detected in only 1 
(1962) of the 4 years. That year, 
sheep gained better on cheatgrass 
range, apparently because the for- 
age was available throughout the 
spring. 

Grazing capacities were slightly 
greater (29.7 days per acre) on the 
bunchgrass type than on the cheat- 
grass type (25.8 days per acre). 
Whether on cheatgrass or bunch- 
grass range, the grazing capacity tion for moisture. 
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of 2.7 sheep equaled that of one larger daily gains, greater grazing COOK, C. W., AND L. E. HARRIS. 1952. 
yearling cow. Capacities were in- capacity, and higher gains per acre Nutritive value of cheatgrass and 
fluenced by growth of vegetation. may be obtained from the bunch- crested wheatgrass on spring ranges 

During the dry years, 1960 and grass range. of Utah. J. Range Manage. 5:331- 

1961, grazing capacities were about Over the 4 study years, total 337. 

one-half those in subsequent wet sheep gains per acre averaged 12.9 
Bunchgrass provided almost lb. on cheatgrass range and 11.9 lb. 

M~~~;RLAR~~2E.’ AND HoWARD A’ 
. years. 

Upper Cenozoic 

60% more grazing capacity than on bunchgrass range, but these fig- 
stratigraphy of western Snake River 

Geol. Sot. Amer. 
cheatgrass in the dry years. ures are not significantly different. 

Plains, Idaho. 
Bull. 73: 1197-1220. 

During comparatively wet years, 
cheatgrass range is equally as good Literature Cited 

MURRAY, R. B., AND J. 0. KLEMMEDSON. 
1968. Cheatgrass range in southern 

as native needle-and-thread bunch- BLEAK, A. T., AND A. PERRY PLUMMER. Idaho: seasonal cattle gains and 
grass range for spring sheep gains. 1954. Grazing crested wheatgrass by grazing capacities. J. Range Manage. 
However, in dry years, such as 196 1, sheep. J. Range Manage. 7:63-68. 21:308-313. 

Seasonal Beef Production from 
Russian Wildrye-Alfalfa Pastures 

R. W. LODGE 

Research Station, Research Branch, Canada 
Agriculture, Swift Current, Saskatchewan. 

Highlight 

Russian wildrye (Elymus junceus F&h.)-Rambler alfalfa 
(Medicago sativa L.) pastures were grazed for 28 days by 
yearling steers from various starting dates of use, early 
May, mid-May, early June and for a longer period, June to 
September, to determine the influence on pasture produc- 
tion and beef cattle performance. Steer gain per acre from 
Russian wildrye-alfalfa pasture was greatest under early 
June grazing use. Daily gain per head was greatest when 
the pasture was grazed from early June. Forage production 
was-highest from the early June and early June-summer 
use period pastures. The trial indicates that the most pro- 
ductive season of use of Russian wildrye-alfalfa pastures in 
southwest Saskatchewan is from early June. Such use will 
result in maximum production in terms of beef production 
either per acre or individual animal daily weight gain 
in maintenance of the Russian wildrye-alfalfa stand. 

and 

Russian wildrye (Elymus junceus Fisch.) is an 
introduced bunchgrass which has shown out- 
standing character&tics of productivity, drought- 
resistance and longevity. It and crested wheatgrass 
(Agropyron desertorum (Fisch.) Schult.) are the 
principal grass species used in the Northern Great 
Plains for range reseeding. Several grazing studies 
(Campbell, 1961; Campbell, 1963; Smoliak, 1968; 

Rogler and Lorenz, 1970) indicate its usefulness for 
pasture. Among its demonstrated attributes is its 
characteristic of early spring growth which makes 
it valuable as spring pasture. Lodge (1970) has 
shown the advantages of complementary <grazing 

l Received December 30, 1970. 

systems in the management of rangelands in the 
Northern Great Plains. These systems are based on 
the use of introduced grass species as spring pas- 
ture. A study was conducted at the Research Sta- 
tion, Canada Department of Agriculture, Swift 
Current, Saskatchewan, from 1966 to 1969 to in- 
vestigate the influence of various seasons of use of 
Russian wildrye-alfalfa pastures on pasture produc- 
tion and beef cattle performance. 

Methods 

The trial was located on a gently rolling upland 
typical of that which might be converted from 
native range to cultivated pasture. The soil of the 
area is a light loam. It is developed over gravelly 
calcareous till and has a thin 5- to 6-inch (12 to 15 
cm) light brown surface horizon with an average 
nitrogen content of 0.19%, pH 6.5, organic matter 
3.7y0, and 22 ppm of available phosphorus. 

Native vegetation of the area is of the mixed 
prairie type. Mid-grasses present include needle- 
and-thread (Stipu corn&a Trin. and Rupr.), west- 
ern wheatgrass (Agropyron smithii Rydb.), thick- 
spike wheatg-rass (Agropyron dasystachyum (Hook.) 
Scribn.), and June grass (Koeleria cristata (L.) 
Pers.). Blue grama (Bouteloua gracilis (HBK.) Lag. 
ex Steud.) and dryland sedges (Carax spp.) are im- 
portant components of the vegetation. Several forbs 
of which the principal one is fringed sagewort 
(Artemisia frigida Willd.) are also normally present 
in the vegetative cover. 

The climate of southwest Saskatchewan is semi- 
arid. Average annual precipitation near the study 
area was 12.1 inches (30.7 cm) for the four years of 
the study compared with the 48-year average of 
13.7 inches (34.7 cm). Precipitation during the 
study was 1966-13.0 inches (33.0 cm), 1967-12.9 
inches (32.8 cm), 1968-9.4 inches (24.0 cm), and 
1969-12.9 inches (32.8 cm). 

The site, a cultivated field, was summer fallowed 
in 1959 and 1960 and seeded in August 1960 to 


