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Highlight 

Four 50 )( 50 foot plots were sprayed 
with 2 lb./acre 2,4-D in 1959, 1960, 
1965 and 1969 to kill fleshy-rooted, 
spring-growing plants and annuals. 
These plants are the major source of 
food for pocket gophers. Averaging 
the IO-year period, 1960-69, spraying 
reduced gopher mounds by 93% and 
winter casts by 94% when compared to 
the unsprayed areas. 

Most investigators have found 
that fleshy roots and underground 

l Cooperative investigations of Crops 
Research Division, Agricultural Re- 
search Service, U. S. Department of 
Agriculture; U. S. Forest Service, U. S. 
Department of Agriculture; and Utah 
Agricultural Experiment Station. 
Utah Agricultural Experiment Sta- 
tion Journal Paper 985. Received 
March 21, 1970; accepted for pub- 
lication September 25, 1970. 

3The author thanks those who assisted 
with the field phases of this work, 
and those who made helpful com- 
ments on the manuscript. Special 
thanks are due to Wesley and Arvel 
Bitters and Bernard Thurston, who 
did much of the field work. 

stems are the main food of pocket 
gophers (Moore and Reid, 195 1; 
Garrison and Moore, 1956; Ward 
and Keith, 1962; Hansen and 
Ward, 1966). During the growing 
season, however, gophers prefer the 
above-ground parts of plants (Ward 
and Keith, 1962; Hansen and 
Ward, 1966). 

Julander et al. (1969) suggest that 
reducing the food supply by herbi- 
tidal spraying may be a good 
method of reducing the number of 
pocket gophers. Keith et al. (1959), 
the Colorado Gopher Project 
(1960), and Hansen and Ward 
(1966) found that spraying a peren- 
nial forb range with 2,4-D in Colo- 
rado reduced the gopher popula- 
tion by 87% the year after spraying. 
They attributed the gopher de- 
crease to a decrease in forbs which 
were their main source of food. 
Spraying temporarily increased 
grass production. In succeeding 
years as forbs increased and grass 
decreased on the sprayed area, the 
gophers increased. Reduced gopher 

numbers on sprayed areas was not 
from the toxicity of the herbicides, 
but the reduced food supply made 
treated areas unattractive to go- 
phers. 

Garrison and Moore (1956) found 
that good seedbed preparation 
which destroys broad-leaved herbs, 
renders new seeding sites unattrac- 
tive to gophers. If this is also true 
on other range areas, then good 
seedbed preparation will not only 
help control gophers but will help 
insure successful range seedings by 
killing competing plants. 

Gopher damage has often been 
severe on experimental seedings at 
Franklin Basin (Hull and Cox, 
1968). Many experimental methods 
of seedbed preparation did not kill 
all fleshy-rooted plants and enough 
remained to induce gophers to re- 
main on the seeded areas. This 
present study was to determine go- 
pher activity over a lo-year period 
on areas where fleshy-rooted peren- 
nial plants were controlled with 
2,4-D. 

Procedures 

The experiment was conducted 
on an opening dominated by an- 
nual plants in the spruce-fir type 
in Franklin Basin in southeastern 
Idaho. The area is at 8,400 feet 
elevation and the annual precipita- 
tion averages 46 inches. Snow 
reaches a depth of 7 to 10 feet 



FIG. 1. Plot arrangement and treatme”tS 

for the gopher study at Fnnklin Basin. 

and normally covers the area from 
early November to’early June. 

The dominant species is cluster 
tarweed (Madia glomeratn Hook.) 
with considerable bushy knotweed 
(Polygonurn ramorissimf~m Michx.), 
collomia (Collomia lineuri.~ Nutt.), 
panicle willowweed (Epilobium 
paniculatum Nuu.), and lambs- 
tongue grou”dscl (Senwio inw 
gerrinws Nutt.). 

In the spring there is a thick 
growth of fleshy-rooted plants such 
as lanceleaf spring beauty (Clny- 
tonia lanceolatn Pursh), dogtooth 
violet (Erylhronium grnndiflorum 
Pursch), woodland star (Litho- 
phragma lenelln Nott.), bicolor 
biscuitroot (Lomntizrm ieptocnrpwn 
(Torr. and Gray) C. and R.), desert 
parsley (Lomntium gnyi C. and R. 
and I.omatium nuttallii (A. Gray) 
Macbr.), Indian potato (Orogenia 
linearifolin S. Wats.) and tuber star- 
wart (Slellnrio jnmesiam Torr.). 

The present vegetation, coupled 
with observations by early loggers 
and stockmen indicate heavy graz- 
ing, depletion of desirable vegeta- 
tion, and soil loss on this area. 

Eight plots, each 50 x 50 feet, 
were laid out to avoid large sur- 
face rocks (Fig. 1). Four of the 
plots were sprayed with 2 lb./acre 
of low-volatile ester of 2,4-D in the 
early spring of 1959’. The only 
live vegetation after spraying was 
scattered plants of oniongrass 
(Melica bulbosa Geyer) and slender 
hairgrass (Deschampsia elongata 
(Hook.) Munro ex Benth.). Plots 
were sprayed again in 1960, 1965, 
and 1969 to control annual plants. 

Winter Casts and wnmer mounds 
of pocket gophers (Thomomys tal- 
poides) were tabulated each Octo- 
ber. Following counting, all plots 
were harrowed to destroy casts and 
mounds. 
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Results and Discussion 

Gopher mounds and casts varied 
by years. The highest was 19fi8 
when unsprayed plots had 23 
mounds and 77 feet of casts/100 ft2 
(Fig. 2). The lowest was 1961 with 
4 mounds and 14 feet of casts. 
Averaging the 10 years, spraying 
gave highly significant reductions 
of 93% in summer mounds and 
94% in winter casts when compared 
to the unsprayed plots. As mounds 
are a good index of gopher popu- 
lations (Keith et al., 1959; Richens, 
1965; Hansen and Ward, 1966; and 
Reid et al., 1966), gopher numbers 
were undoubtedly similarly re- 
duced (Table 1). There was no 
indication that 2,4-D was toxic to 
gophers, but rather that gophers 
found that a” area with no food 
was a” undesirable place to live. 

Gopher food caches at Franklin 
Basin are mainly underground 
stenx of spring-growing, fleshy- 
rooted plants (Fig. 3). Spraying 
with 2,4-D killed these food plants, 
and there was then little gopher 
activity on the sprayed plots. There 
was no sprayed strip or buffer zone 
around sprayed plots, and the casts 
and mounds were usually just in- 
side the edge of the plot. Obser- 
vations showed no increase in 
gopher activity on the unsprayed 
plots when compared to surround- 
ing unsprayed areas. 

Within the exclosure where this 
study is located, there are many 
experimental grass and legume 
mixtures which have been seeded 
by many different methods each 
year from 1957 to’ the present. 
Where spraying with 2,4-D or 
machine seedbed preparation killed 

Table 1. Linear feet OC winter casts and number of summer mounds of Pocket 
gophers Per 100 f@. Average and range for the IO.year Period, 1960-1969, 
at Franklin Basin. Differences between sprayed and not sprayed are sig- 
nificant at the 1% level. 

Sprayed iwx sprayed 
Avg. Range Avg. Range 

Winter casts 2 l-4 32 8-77 
Summer mounds 1 .1-s 15 4-23 
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the vegetation and where a good 
stand of seeded species resulted, 
gophers have done little damage 
to the seeded stands. Gophers eat 
some of the crowns during the 
winter and cut above-ground parts 
Car nesting materials, but over a 
12.year period this has not reduced 
yields of seeded stands. Major 
plants in these mixtures are: 
Smooth brome (Bromus inermis 
Leyss.), timothy (Phleum patense 
L.), meadow foxtail (Alopecurus 
$Iratensis L.), tall oatgrass (Ar- 
rhenatherrrm elatius (L.) Presl.), 
and orchard grass (Dactylis glo- 
meratn L.). 

Where seedbed preparation did 
not destroy the fleshy-rooted spe- 
cies, gophers have remained on the 
area and damaged the seeded 
stands. Also the native plants not 
killed during seedbed preparation 
have been severe competition for 
the seeded plants. Thus, good con- 
trol of fleshy-rooted species not 
only reduced gopher populations 
but also killed plants which would 
compete with new seedings. 
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