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Table 4. Average daily gain and gain per acre (pounds) from 6.7 lb more than from the mixture to 38.1 lb 
of yearling heifers on seeded ranges. more than from smooth brome (Table 4). Thus, in 

Species Daily gain Gain per acre 
terms of total beef production, Sherman big blue- 
grass rated well with the mixture and was superior 

Crested Wheatgrass 1.67 59.2 to the other species tested. 
Smooth Brome 1.52 40.2 
Mixture 1.81 71.6 LITERATURE CITED 
Intermediate Wheatgrass 
Russian Wildrye 
Sherman Big Bluegrass 

1.92 52.3 
1.53 48.8 
1.71 78.3 

in the mixture when the stands were initially estab- 
lished. This effect of improved fertility was observed 
for both herbage production and animal gains 
throughout the earlier study. 

Daily gains of yearling heifers from big bluegrass 
grazed to the 4-inch level, averaged 0.10 lb/day less 
than those from the mixture and approximately 
0.20 lb less than from intermediate wheatgrass. 
Gain per acre from big bluegrass, however, averaged 
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Highlight 

The effects of 0, 1, 2, and 3 years of grazing deferment 
after sagebrush control were compared on subalpine ranges 
of the Big Horn Mountains in Wyoming. 

On units open to grazing, utilization of Idaho fescue was 
generally below the level which sustains yield under season- 
long grazing. Under such conditions, the desirable forage 
grasses quickly increased in vigor and revegetated the area 
after sagebrush was killed. Continued moderate utilization 
did not retard the revegetation process or influence the sub- 
sequent reinvasion of sagebrush. 

Chemical control of sagebrush (Artem.isia spp.) 
is probably the most popular range improvement 
practice in Wyoming. Wyoming ranchers began 
spraying sagebrush as early as 1950. The practice 
became quite popular and 106,000 acres were 
sprayed in 1964 alone. The total acreage now ex- 
ceeds l/2 million (Kearl, 1965). 

lBased on a paper presented at the Twentieth Annual 
Meeting, American Society of Range Management, Seat- 
tle, Washington. February 16, 1967. Received August 10, 
1968; accepted for publication November 21, 1968. 

2Forest Service, U. S. Department of Agriculture, with 
headquarters at Fort Collins, in cooperation with Col- 
orado State University. Research reported here was con- 
ducted at Laramie, in cooperation with University of 
Wyoming. 

Many land management agencies encourage or 
require one or more years of grazing deferment-the 
objective being to perpetuate maximum forage 
production (Pechanec et al., 1965). Deferment, how- 
ever, may place a temporary hardship on the ranch- 
ing operation. Herds must be reduced or addi- 
tional range must be acquired to replace the 
temporary loss of available forage. 

This paper compares the effects of 0, 1, 2, and 3 
years of deferment on forage production and rein- 
vasion of sagebrush. 

Study Areas and Procedures 

To replicate the treatments in time and space, four experi- 
ments were set up in cattle allotments of the Bighorn Na- 
tional Forest. The Soldier Creek and Antelope Butte areas 
were sprayed in 1960. The remaining areas, Buck Creek and 
Grouse Creek, were sprayed in 1961. 

Each experiment consisted of two randomized complete 
blocks, with subsampling of the experimental units for utili- 
zation, production, and sagebrush density. The no-defer- 
ment units were never fenced. Deferments of 1, 2, and 3 
years were obtained through fencing and removal of fences 
at appropriate times. 

Production of major vegetational components was mea- 
sured on each of the 15 subsample units (1 x 4 ft) by the 
weight-estimate method (Pechanec and Pickford, 1937a). 
The sample mean was adjusted by double sampling tech- 
niques (Wilm, Costello, and Klipple, 1944). These measure- 
ments were made the year before spraying and annually for 
six years after control. 

Utilization was determined by the ocular estimate by plot 
method (Pechanec and Pickford, 1937b). Estimates were 
made the year of spraying and annually thereafter. 

To assess the reinvasion of sagebrush, seedlings and older 
sagebrush plants were counted on each subsample unit the 
year after spraying and annually thereafter. 
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FIG. 1. Production of herbage in the year before sagebrush con- 

trol. Sagebrush was sprayed in 1960 at Antelope Butte and 
Soldier Creek, and in 1961 at Buck Creek and Grouse Creek. 

Effectiveness of the control program was determined from 
pre- and post-treatment measurements of sagebrush density 
and crown cover. Cover was determined from ten IOO-ft 
line intercepts (Canfield, 1942) at each of the four experi- 
mental areas. These intercepts were not located within the 
experimental units, but were scattered throughout the im- 
mediate area. Density was determined by superimposing 
over each line intercept a 10 x 100 ft belt transect and 
counting the number of plants. 

Data were subjected to analysis of variance and conclu- 
sions were based upon significance at the 0.05 level of prob- 
ability. 

The herb flora at Antelope Butte, Soldier Creek, and 
Buck Creek was typical of the Idaho fescue (Festuca idahoen- 
six Elmer) community (Hurd, 1961; Beetle, 1956) which oc- 
curs in subalpine parks throughout the Big Horn Moun- 
tains. The Grouse Creek experiment, elevation about 6,500 
ft, was at the lower limits of the zone, and such species as 
bluebunch wheatgrass (Agrofy-on spicatum (Pursh) Scribn. 
and Smith) were common. 

The sagebrush community, prior to spraying, supported 
a relatively dense understory of perennial grasses and forbs. 
Total herb production ranged from about 800 lb/acre at 
Grouse Creek to 2,500 lb/acre at Soldier Creek (Fig. 1). 
Forbs dominated the herbaceous vegetation at each location. 
Production of perennial grasses ranged from about 250 
lb/acre at Buck Creek to nearly 800 lb/acre at Soldier Creek. 

Crown cover of big sagebrush (Artemisia trident&z Nutt.) 
ranged from 14% at Buck Creek to 24% at Soldier Creek 
(Fig. 2). Stem density ranged from 14 per 100 fta at Buck 

Creek to 18 per 100 fta at Grouse Creek. 
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FIG. 2. Crown cover and stem density of big sagebrush in the 
year before sagebrush control. Sagebrush was sprayed in 1960 
at Antelope Butte and Soldier Creek, and in 1961 at Buck 
Creek and Grouse Creek. 

Results 
Excellent control of big sagebrush was obtained 

with the aerial applications of 2,4-D. Crown cover 
and density were reduced by about 98oj’, on each of 
the four experimental areas. 

Utilization of Idaho fescue, the key management 
species, was higher in the pretreatment year than in 
the years following sagebrush control (Fig. 3). The 
decrease in utilization was probably a result of an 
increase in grass production without a commen- 
surate increase in stocking rate. In the post-treat- 
ment years, utilization was generally less than 437, 
-the level which sustains yield under season-long 
use (Beetle et al., 1961). 
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FIG. 3. Utilization of Idaho fescue on areas open to grazing at 

each of the four experimental areas. Sagebrush was sprayed in 
1960 at Antelope Butte and Soldier Creek, and in 1961 at Buck 
and Grouse Creek. 



DEFERMENT, SAGEBRUSH CONTROL 263 

Table 1. Average (1959-1965) herbage production (lb/ acre) 
in the Antelope Butte Experiment as affectd by length of 
deferment. 

Years of Deferment 

Species 0 1 2 3 LSD1 

Total grasses 583 460 458 376 NS 

Idaho fescue 331 237 165 163 31 

Columbia needlegrass 57 37 79 50 NS 

Raynold’s sedge 82 141 198 132 NS 

Total forbs 451 437 505 513 NS 

Lupine 119 107 123 89 NS 

1 Least significant difference among treatment means at the 0.05 
level of probability. 

Herbage production-At Buck Creek and Grouse 
Creek, length of deferment had no effect upon pro- 
duction of all grasses, Idaho fescue, Columbia 
needlegrass (Stipa colum biana Macoun.) Raynold’s 
sedge (Carex raynozdsii Dewey), all forbs, and lu- 
pine (Lupinus sericeus Pursh). 

In the Antelope Butte experiment, production of 
all grasses, Columbia needlegrass, Raynold’s sedge, 
all forbs, and lupine was not affected by length of de- 
ferment (Table 1). Yield of Idaho fescue, averaged 
over all years, was greatest under no deferment and 
least under two and three years of deferment. These 
differences among treatments, however, were as 
large in 1959, the year before spraying, as in the 
post-treatment years. Therefore, they probably re- 
flect only chance variation among experimental 
units and not treatment effects. 

At Soldier Creek, total production of grasses was 
not increased by deferment for one or two years 
(Table 2). Three years of deferment generally had 

the same effect as no deferment, but in 1963 the 
yield was 547 lb/acre more in non-deferred areas. 

Average annual yield of Columbia needlegrass at 
Soldier Creek was not affected by length of defer- 
ment. But in 1962, production under no deferment 

Table 2. Average (1959-1965) herbage production (lb/acre) 
in the Soldier Creek Experiment as affected by length of 
deferment. 

Years of Deferment 

Species 0 1 2 3 LSD1 

Total grasses 793 653 836 558 223 

Idaho fescue 319 273 346 196 NS 

Columbia needlegrass 130 64 69 46 NS 

Raynold’s sedge 60 8 25 44 NS 

Total forbs 474 543 429 430 NS 

Lupine 85 146 137 120 NS 

1 Least significant difference among treatment means at the 0.05 
level of probability. 

Table 3. Density (per 100 ft.2) of big sagebrush seedlings and 
older plants as affected by length of deferment after 
sagebrush control. Data averaged over five years. 

Years of Deferment 

Experiment 0 1 2 3 LSD1 

Antelope Butte 7.0 5.4 0.7 2.1 2.0 

Soldier Creek 4.0 13.4 8.0 9.8 NS 

Buck Creek 3.4 31.3 2.1 2.4 NS 

Grouse Creek 35.5 10.2 6.7 19.8 NS 

l Least significant difference among treatment means at the 0.05 
level of probability. 

was about 193 lb/ acre more than under the other 
three treatments. 

Production of Idaho fescue, Raynold’s sedge, all 
forbs, and lupine was not affected by length of de- 
ferment. 

Sagebrush reinvasion-In the post-treatment 
years, density of sagebrush varied greatly in all ex- 
periments, but the high mortality rate of seedlings 
consistently reduced the density to a low level. 

In the Buck Creek, Grouse Creek, and Soldier 
Creek experiments, length of deferment had no 
effect upon the density of sagebrush (Table 3). At 
Antelope Butte, density was reduced by deferment 
of two or three years. High mortality rates reduced 
the number of seedlings to a uniformly low level, 
however, and there was no year-to-year increase in 
sagebrush density regardless of the length of defer- 
ment. 
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