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74 FRISCHKNECHT 

FIGURE 3. Bare “halo” areas develop around big sagebrush plants as grass plants weaken 
and die. 

ceeded 15 inches. The increase 
was greatest within a one-foot 
radius from brush stems, but it 
extended to the two-foot radius 
when brush crown diameter ap- 
proached 35 inches. In contrast, 
grass yields usually decreased as 
crown diameter of sagebrush 
plants reachetl about 15 inches. 
Sagebrush influenced grass 
yields markedly to the three-foot 
radius in large plants. 

Depressed yields of grass 
around big sagebrush plants are 
associated with highly developed 
lateral brush roots in the grass- 
root zone. In contrast, relatively 
few lateral roots of rubber rab- 
bitbrush occur in this zone. Also, 

the most active growth periods 
of crested wheatgrass and big 
sagebrush coincide, whereas 
crested wheatgrass makes most 
of its growth prior to the most 
active growth of rubber rabbit- 
brush. 

The presence of rabbitbrush 
improved fall grazing because 
the understory grass remained 
more succulent and fall regrowth 
was more abundant under rab- 
bitbrush than in the open or near 
sagebrush. Control of big sage- 
brush on crested wheatgrass 
range for cattle is a worthwhile 
objective. Just how much effort 
is justified in controlling rubber 
rabbitbrush is questionable, par- 

ticularly where fall grazing is 
practiced. 
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Some Effects of Chemical Sagebrush Control 
on Elk Distribution 

DON E. WILBERT 

Late Range Conservationist (deceased May 15, 1962) 
U.S. Soil Conservation Service. With Wyoming Game 
and Fish Commission 1958-59. 

During the past several years, sheep ranges. The resulting in- 
there has been a great deal of crease in herbaceous vegetation, 
work accomplished in the rela- generally, has been rather re- 
tively new field of chemical con- markable (Alley & B ohm on t , 
trol of the various species of 1958) (Bohmont, 1954) (Hyder & 
sagebrush (Artemisia). Most of Sneva, 1956) (Kissinger et al, 
this work has been on cattle and 1952). Several workers have re- 

ported the apparent attraction of 
grazing animals to newly sprayed 
areas (Alley & Bohmont, 1958). 

Among persons with major in- 
terest in our wildlife, some have 
viewed sagebrush control with 
misgivings, particularly for areas 
having big game populations. In 
many areas, sagebrush furnishes 
the principal winter forage for 
deer (Hill, R. R., 1956) and it is 
known to provide a large part of 
the annual diet of antelope in 
sagebrush areas. This paper re- 
ports a study of the problem on 
the Gros Ventre elk winter range 
in Teton County, Wyoming, 



This area, of some 135,000 
acres, is characterized by raw 
immature soils in complex pat- 
terns, and rugged topographic 
features. The area receives an 
average of about seventeen 
inches of precipitation annually; 
much of it in the form of snow. 
The vegetative types are many 
and varied, reflecting the im- 
maturity of the soils and varied 
parent materials. 

Most of the Jackson Hole elk 
herd is forced to winter on the 
Federal Elk Refuge just north 
of the town of Jackson, on the 
Gros Ventre River drainage east 
of Jackson. The Gros Ventre 
winter game range is within the 
boundaries of the Teton National 
Forest. It was set aside in 1919 
as game range but some 4500 
cattle are trailed through the 
drainage twice each year in go- 
ing to and from their summer 
allotments. No appreciable com- 
petition was found between do- 
mestic animals and elk on the 
game range area (Smith, 1961) 
(Wilbert, 1959) . 

Anderson (1958) found, from 
studies of elk distribution and 
migration, that large numbers of 
elk come into the Gros Ventre 
drainge in the late fall as snow 
conditions in the higher country 
force them down. They charac- 
teristically arrive after deep 
snow that prevents grazing of 
the sagebrush covered draws and 
upland flats. Hence, they are 
forced to winter on the wind 
swept ridges and south facing 
slopes where vegetation is na- 
turally more sparse because of 
site limitations. 

This study was undertaken to 
determine if the spring distribu- 
tion of elk (Cervus canadensis) 
could be influenced by chemical 
control of big sagebrush (Arte- 
misia trident&a). The study 
areas chosen were in the Gros 
Ventre game range area. Two 
plots - each of 25 acres-were 
treated in a similar manner. The 
two locations -Dry Dallas and 
Breakneck Flat-were two miles 
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apart at about the same eleva- 
tion Both contained dense stands 
of big sagebrush but the Dry 
Dallas area was much more pro- 
ductive because of a deeper, less 
droughty soil. The herbaceous 
understory on the Dry Dallas 
drainage was principally Idaho 
fescue (Festuca idahoensis), 
Montana wheatgrass (Agropyron 
ulbicuns), spikefescue (Hespero- 
cholou kingii), canby bluegrass 
(Pou cunbyi), Sandberg blue- 
grass (Pou secundu), sedge (Cur- 
ex sp.), silvery lupine (Lupinus 
serecius), and rose pussytoes 
(Antennuriu roseu). The herba- 
ceous understory on Breakneck 
flat consisted primarily of Sand- 
berg bluegrass, Montana wheat- 
grass, thickspike wheatgrass 
(Agropyron dusystuchyum), 
needleleaf sedge (Curex eleo- 
churis), western needlegrass 
(Stipu occident&is), silvery lu- 
pine, and rose pussytoes. 

Methods and Procedure 

The treatment consisted of 
2,4-D ester at the rate of two 
pounds acid equivalent per acre. 
Diesel oil, at the rate of two gal- 
lons per acre was used as a car- 
rier. The mater,ial was applied 
from the air in early #June, 1957. 
Soil moisture conditions were 
good. In fact, it rained the day 
the material was applied. 

During the late summer of 
1958, clipping studies were init- 
iated. The 9.6 square foot plot 
method of clipping was used. A 
total of ten such sample units 
were clipped in each of the treat- 
ment areas as well as in the sur- 
rounding, untreated areas. 
Clipped material was separated 
into three categories, namely 
browse, forbs, and grass and 
grasslike plants. This material 
was air dried and weighed to 
measure responses of vegetation 
to the chemical treatment. 

Animal distribution also was 
studied by actual animal sight- 
ings, and by intensive pellet 
group counts inside and outside 
the two treated plots. Over 600 
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acres of the Dry Dallas drainage 
is visible from a point on the 
main Gros Ventre road just be- 
low Upper Slide Lake. This van- 
tage point was used as the ob- 
servation location for animal 
sightings on the Dry Dallas treat- 
ment. Unfortunately, no such 
ideal observation point was read- 
ily available on the Breakneck 
plots. The road that overlooks 
Breakneck Flat traverses the 
edge of the Flat before breaking 
out on a good vantage point. Con- 
sequently, the animals were usu- 
ally disturbed. However, this 
point above the Flat was used 
for animal sightings on the 
Breakneck plots. Again, over 600 
acres is visible from this point 
with the treated 25 acres toward 
the lower end of the Flat. Sight- 
ings were made and recorded 
when the author was working in 
the area. No particular schedule 
for observation was followed ex- 
cept that observations were 
made from the two specific lo- 
cations during May and June of 
1958 and 1959. All snow in the 
brushy areas had melted by May 
10, both years. 

Pellet group counts were made 
in belt transects. These transects 
were 545 feet long and 8 feet 
wide or the equivalent of about 
one-tenth of an acre in size. 
Twenty such transects were run 
in each of the four areas during 
mid-summer of 1958 and 1959. 

Results 

Herbage data from clipped 
plots converted to pounds, air- 
dry, per acre, are shown in 
Table 1. 

From Table 1, it may be noted 
that the Dry Dallas untreated 
area had an average production 
of 514 pounds of grass, 562 
pounds of forbs, and 654 pounds 
of brush or a total vegetative 
growth of 1728 pounds per acre. 
The adjacent sprayed area pro- 
duced 1300 pounds of grass in 
1958, 584 pounds of forb growth, 
and only 136 pounds of brush for 
a total production of 2020 pounds 

-. _--___ 
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Table 1. Yield of air-dry herbage. in pounds per acre, from plots sprayed 
for brush control and from check plots.* 

Dry Dallas Breakneck Flat 

Percent Percent 
1958 Sprayed Check Change change Sprayed Check Change change 

Grass 1300 514 +786 +253 346 124 +222 +279 
Forbs 584 562 +22 +4 182 202 - 20 - 11 
Brush 136 654 -418 - 79 108 356 -248 - 70 

Totals 2020 1728 +292 + 17 636 682 -46 -7 

1959** 
Totals 1570 890 +680 + 76 570 450 +120 + 27 

* Average of 10 plots for each category. 
** Same sample size except clipped two months earlier well before plant 

maturity. 

per acre. This represents an in- 
crease of 786 pounds of grass or 
2.53 times more. The forbs re- 
mained fairly stable. The brush 
was, of course, mostly big sage- 
brush and decreased 418 pounds, 
or to only 21 percent of the orig- 
inal amount. The gain in total 
forage was only 292 pounds, or 
17 percent more, but nearly all 
of the forage remaining after 
spraying was desirable and us- 
able. 

The Breakneck area, because 
of shallower soils, is not nearly 
as productive. Yet, the percent- 
age changes in the vegetative 
categories examined were much 
the same as those just reported 
for the Dry Dallas location. On 
the untreated area at Breakneck, 
grass production was only 124 
pounds, forbs produced 202 
pounds of growth, and the brush 
clipped 356 pounds for a total 
vegetative production of 682 
pounds per acre. On the adjacent 
sprayed plots, the grass increased 
222 pounds to a total of 346 
pounds, or 2.79 times. The forbs 
again remained fairly constant. 
The brush was decreased by 248 
pounds to a total of only 108 
pounds on the sprayed area or 
about 30 percent of the original 
amount. 

Additional clippings were 
made in late June and early July 
of 1959. Again, ten plots were 
clipped in each of the sprayed 
areas and a like number in each 
untreated area, but grass, forbs, 
and browse were not segregated. 

The data from 1959 show that the 
sprayed areas made earlier vege- 
tative growth than the un- 
sprayed areas. None of it was 
nearing maturity but, these data 
indicated that total production, 
at least on the treated areas, 
would exceed the production of 
the previous year. This quick 
surge of early spring growth on 
the treated plots perhaps ac- 
counted for the change in elk dis- 
tribution that was apparent by 
actual observation of the elk, 
and from intensive pellet group 
counts inside and outside the 
treated plots. 

The spraying was accom- 
plished in the spring of 1957. 
Early morning and late evening 
observations during May and 
June of 1958 failed to reveal any 
special attraction to the treated 
plots by game animals. A check 
of actual forage use differences 
between the treatments and un- 
treated surrounding areas 
showed slightly more use inside 
the treated plots during this first 
spring following the spraying. 
Results of pellet group counts 

made during the early fall of 
1958, based on twenty one-tenth 
acre transects run in each of four 
areas, are shown in Table 2. The 
average number of pellet groups 
per acre in the Dry Dallas 
sprayed plots was 268, compared 
to 192 in the surrounding un- 
treated areas. This indicates 
nearly forty percent more use by 
elk on the treated plots. Assum- 
ing the average defecation rate 
to be about 13 groups per day, 
these 1958 counts indicate a use 
rate of about 20.6 elk days per 
acre on the Dry Dallas treated 
acreage and 14.8 elk days per 
acre on the surrounding acreage. 
On the Breakneck study area, 
the average number of pellet 
groups counted was 190 per acre 
of treated vegetation and only 
137 on the untreated portions. 
This, again, is an increase of 
nearly 40 percent. Converted to 
elk days use per acre, the figures 
are 14.6 for the treated and 10.5 
on the untreated. Based on these 
pellet group counts and observed 
increased forage use in both the 
Dry Dallas and Breakneck plots, 
there appeared to be a definite 
concentration of elk in the 
treated plots the first spring fol- 
lowing treatment. 

Based on observations during 
the fall of 1958, there appeared 
to be few elk attracted to the 
plots during this fall season. Most 
previous census work in the area 
indicated a very low elk popula- 
tion in the Gros Ventre during 
this fall season. Very late fall 
and winter populations build up 
as elk come into the drainage 
from the north during migrations 
(Anderson, 1958) . 

Table 2. Results of elk pellet-group-counts in plots sprayed for brush 
control and in check plots. 

Ave. Pellet Groups/Acre Elk Days Use/Acre @ 13 pg’s/Day 

Treated Untreated Treated Untreated Increase 
1958 

Dry Dallas 268 192 20.6 14.8 40% 
Breakneck Flat 190 137 14.6 10.5 40% 

1959 
Dry Dallas 343 222 26.4 17.1 55% 
Breakneck Flat 230 122 17.7 9.4 89% 



During the spring of 1959, 
actual animal sightings were 
rather remarkable. On one oc- 
casion in June, from the Dry 
Dallas vantage point, a total of 
167 elk were visible. Of this num- 
ber, 77 or nearly half the elk 
were concentrated in the 25-acre 
sprayed plot. On another occa- 
sion, ten of thirteen elk seen 
were in the sprayed area. On still 
another evening, all 17 elk that 
were visible were in the sprayed 
plot. Usually when any elk were 
present, a high proportion of 
them appeared in the sprayed 
plot at Dry Dallas. As explained 
previously, no such ideal vantage 
point was available overlooking 
the Breakneck plots. It was evi- 
dent, however, that numerous 
elk were using this sprayed plot, 
also. On one occasion some fifty 
elk remained on the Flat after 
the vantage point was reached 
with 38 of these animals in the 
sprayed plot. On several other 
occasions when elk were on the 
Flat, they were frightened at the 
approach of the vehicle; but 
many remained milling in or 
near the sprayed plots when the 
vantage point was reached. 

Pellet group counts were made 
in both study locations in early 
July of 1959. They show even 
more conclusive results than dur- 
ing the previous year. A total of 
20 one-tenth acre belt transects 
were again counted at each of 
the four locations. The average 
number of pellet groups per acre 
in the Dry Dallas treatment was 
343 or 26.4 elk days use per acre. 
On the surrounding untreated 
range the figures were 222 
groups per acre or 17.1 days use 
per acre. This indicates a use 
rate some 55 percent heavier on 
the sprayed acreage than that 
which occurred on the untreated. 
The Breakneck plots produced 
figures of 230 pellet groups per 
acre or 17.7 elk days use on the 
treated acres and only 122 groups 
or 9.4 days use on the unsprayed. 
This suggests a use rate 89 per- 
cent heavier on the treated acres. 

EFFECTS ON ELK 

Observation of actual forage use 
in both areas further corroborate 
these figures. The data show that 
elk were attracted to areas where 
sagebrush was reduced; and that 
this attraction was greater the 
second spring following treat- 
ment. 

Discussion and Summary 

The portion of the Gros Ventre 
drainage included in this work 
has long been a controversial 
area. The Jackson Hole elk herd 
and its habitat has been observed 
and studied for many years. Al- 
most without exception, every 
published report on the subject 
considers the Gros Ventre area 
an important game winter range. 
With this in mind, the U. S. For- 
est Service set aside some 135,000 
acres of this watershed in 1919 
as game range. 

This is an area of relatively 
severe winters. Snow accumu- 
lations frequently measure three 
feet and more on the level. 
Therefore, much of the low grow- 
ing vegetation is largely unavail- 
able through a portion of the 
winter season. 

The chemical control of big 
sagebrush definitely increased 
the production of grass and de- 
creased the quantity of sage- 
brush during each of the two 
years following the chemical ap- 
plication. The year following the 
spraying, grass production in- 
creased nearly three times and 
brush was decreased to about 25 
percent of the original amount. 
There was little change in the 
total production of forbs. Pro- 
duction studies the second year 
following the treatment showed 
that vegetative growth in the 
brush control areas began earlier 
than in surrounding untreated 
areas. It was also evident that 
total forage production after the 
first year of treatment would at 
least equal and probably exceed 
that of the first year. 

The chemical control of sage- 
brush on selected areas had strik- 
ing effects on distribution of 
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game animals. All data gathered 
indicate that the treated areas 
provided a definite attraction for 
the elk, especially in the late 
spring. Pellet-group-count pro- 
cedure indicated there was about 
a 40 percent increase in game 
animal activity inside the treated 
areas in the spring of 1958. The 
same procedures in the spring of 
1959 revealed some 55 percent 
more pellet groups inside the Dry 
Dallas treatment than occurred 
on the surrounding untreated 
sagebrush range. On Breakneck 
Flat, the increase in pellet groups 
inside the sprayed area was even 
more marked. Nearly 90 percent 
more groups were counted inside 
than outside. 

These data would indicate that 
manipulation of sagebrush range 
offers possibilities as a practical 
tool to aid in the distribution of 
elk in the spring of the year. In 
the case of the sagebrush spray- 
ing in this particular locality, in- 
creased use of the relatively lush 
grass growth in the brushy areas 
relieves some of the pressure on 
the already overused and abused 
ridge tops and steep slopes. 

Production figures indicate 
that these areas, following spray- 
ing, can support the use they are 
receiving. According to the pel- 
let group data, the Dry Dallas 
treated plot was receiving a little 
over 26 elk days use per acre. 
Most authorities agree that a 
mature elk will consume about 
seven pounds of forage (air-dry 
basis) per day (Anderson, 1958; 
Murie, 1941; Craighead, 1952) so 
only about 300 pounds per acre 
of the forage was being removed. 
This was well under a third of 
the usable forage available at 
that time of year. The Breakneck 
plot was receiving nearly 18 elk 
days use so only about 200 
pounds of the approximately 500 
lbs. available was being used. 
Summer or spring use of her- 
baceous forage at a rate not ex- 
ceeding 50 percent of the total 
available is considered safe and 
proper in most instances. 
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Grass-Alfalfa Versus Grass-Alone Pastures 
Grazed in a Repeated-Seasonal Pattern 

J. B. CAMPBELL 

Experimental Farm, Research 
ment of Agriculture, Swift 
Canada. 

Legumes in swards increase 
dry matter yields, crude protein 
content of the herbage, and live- 
stock gains (Whyte et al., 1951). 
The same authors agree that al- 
falfa is one of the most useful 
legumes because it grows under 
a wide range of environments 
and is a multi-purpose crop. 

This paper presents the yields 
of herbage, and live-weight gains 
of yearling Rambouillet ewes 
from dryland grass-alfalfa and 
grass-alone pastures at Swift 
Current, Saskatchewan. It is pos- 
tulated that the results apply to 
a considerable portion of the 
Northern Great Plains region of 
North America. 

Materials and Methods 
Crops 

The grasses used were crested 
wheatgrass, Agropyron cristatum 
(L.) Gaertn.; intermediate 
wheatgrass, A. intermedium 
(Host.) Beauv.; and Russian wild 
ryegrass, Elymus junceus Fisch. 
The alfalfa, Medicago spp., was 
a locally selected strain some- 
what similar to the variety 
Rambler (Heinrichs and Bolton, 
1958). The crops were sown in 
l&inch rows, with 30 pounds of 

wheat per 
were obtained. 

acre. Excellent stands 

Branch, Canada Depart- 
Current, Saskatchewan, 

Treatments 

Three treatments were estab- 
lished in duplicate according to 
the schedule shown in Table 1. 
The site was summerfallowed in 
1953, seeded in May 1954, cut for 
hay in 1955, and grazed from 1956 
through 1961. Each treatment 
replicate was fenced into three 
1.2-acre paddocks, and grazed in 
a repeated-seasonal pattern as 
indicated in Table 1 and de- 
scribed by Campbell (1961). 

Livestock and Grazing Management 

Yearling Rambouillet ewes 
were placed on paddock A of all 
treatments during early May 
each year when the grass was 
about 4 inches tall. After the A 
paddocks were grazed to a 3- 
inch stubble (35 to 55 days), the 
ewes were moved to the B pad- 
docks, and thence to the C pad- 
docks when necessary. All treat- 
ments were stocked at a rate of 
2.7 ewes per acre in 1956. This 
rate was maintained on Treat- 
ments 1 and 2 through 1961, but 
was reduced on Treatment 3 to 
two ewes per acre in 1957 and 

1958, and to 1.7 ewes per acre 
from 1959 through 1961. The 
stocking rates were sufficiently 
high to use about 65 percent of 
the total growth during an aver- 
age growth year. 

Ewes were weighed weekly. 
The herbage was harvested with 
grass shears every third week 
from six caged and six grazed 
l- x a-yard plots per paddock. 
An additional harvest was taken 
whenever sheep were moved to 
a succeeding paddock. The graz- 
ing season ended when the ewes 
made no gain or lost weight dur- 
ing two successive weekly weigh- 
ings in late September or early 
October. 

Resulfs and Discussion 
Influence of Precipitation on 

Producfion 
Precipitation was below aver- 

age during each of the six years. 
In 1958 and 1961 the seasonal 
rainfall was approximately half 
of average. Soil moisture re- 
serves were low each spring, 
barely more than sufficient to 
start growth. These and other 
indications of drought are shown 
by data presented in Table 2. 

Dry matter yields decreased 
steadily with reduced moisture 
supplies, although Johnston and 
Wilson (1962) report that annual 
yields of these species decrease 
as the stands age. Notwithstand- 
ing decreasing yields and appar- 
ent consumption of dry matter, 
the average live-weight gain per 
ewe during the last three years 
(1959 to 1961) was nearly equal 


