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ABSTRACT - Feeding experiments performed on plains pocket gophers, a major herbivore in
grasslands, indicated that gophers do not forage in response to plant nitrogen status or tissue water
status, bur do feed preferentially 10 areas with high plant density. Gophers preferred early succes-
sional species over Jater successional species in all experiments and grasses over forbs in two of three
experiments.

Pocket gophers are a major herbivore in many habitats in North America.
Their activities have been reported to influence nutrient cycling, plant produc-
tvity, and distribution of plant species (Andersen and MacMahon 1981, Grant
and McBrayer 1981), as well as the rate and pattern of secondary succession.
Gophers affect plants through disturbance of soil and herbivory.

Densities of mounds produced by the plains pocket gopher, Geomys bur-
sarius, in abandoned fields on the Cedar Creek Natural History Area in east
central Minnesota (Inouye et al. 1987b) indicared that gophers were more com-
mon in early successional stages than in later stages. Soil texture and structure
were similar in the different successional stages (Grigal et al. 1973), bur soil
nitrogen increased with field age (Inouye et al. 1987a). We hypothesized that
quality and quantity of vegetation, as derermined primarily by soil nitrogen,
were the most important factors influencing gopher distriburion and abundance
1n this sere.

This paper presents data on food habits of pocket gophers at Cedar Creek,
on the preference of captive gophets for plant species from various successional
stages, and on the foraging response of captive gophers to plant density. The
results are considered with reference to the role of pocket gophers in the succes-
sional process in old fields at Cedar Creek.

METHODS

This research was performed at Cedar Creek Natural History Area (CCNHA),
a 2185-ha Experimental Ecological Reserve approximately 55 km north of Min-
neapolis, MN. Its sandy soils support oak savanna, oak/aspen forest, Great Lakes
pine forest, and a range of old fields.

Stomach and Fecal Analyses

Stomach and fecal samples were collected from 49 free-ranging gophers in
an artempt to determine relative proportions of various plant species or taxonomic
groups in the diet. Gophers were trapped using both live-traps and kill-traps.
Traps were checked at approximately 8-hr intervals. Fecal samples were collected
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from live traps and the gophers were released. Microhistological analyses of fecal
and stomach samples were conducted by the Composition Analysis Laborarory,
Department of Range Science, Colorado State University (Ward 1970). Relative
densities of identifiable and unidentifiable marerial were recorded and percent
composition by microscope field coverage and percent frequency were calculated.

Feeding Experiments

Laboratory feeding experiments were conducted during April, June, and
September of 1983. Gophers trapped at Cedar Creck and housed in glass ter-
reria were weighed, sexed, and maintained on a combination of lettuce, cab-
bage, carrots, and laboratory chow. Several gophers exhibited slight loss of body
weight during the first experiment, while no change was noted in the two subse-
quent experiments.

The test feeding chamber consisted of 2 45 cm x 75 cm terrarium containing
a 35-cm length of polyvinyl chloride pipe 10 em in diameter. Six holes were
drilled through the upper sutface of the pipe. The chamber was designed 1o
offer gophers food items in a manner simulating a natural burrow. Plants were
placed in the holes such that roots and lower stems were suspended inside the
pipe and above-ground plant parts were available to the gopher cither by pull-
ing plants down through the holes or by reaching them from outside the tube.

Each experiment consisted of one control and five feeding wrials; a trial con-
sisted of the introduction of six gophers into separate feeding appararuses with
weighed samples of six plant species in the feeding tube. Plants weighing be-
tween 9 and 11 g were selected to reduce effects of variability in plant mass on
consumption by gophers. Plant species used in the three experiments are shown
in Table 1. The order of the plants was varied randomly in each chamber. This
design allowed investigation of individual preferences as well as group preferences.
Gophers were kepr in the test chamber for 20 minutes in Experiment 1 (April)
and 4 hr in Experiments 2 and 3 (June and September, respectively). Plants and
plant fragments remaining in the apparatus were sorted by species and weighed.
Weight changes in individual plants, corrected for moisture loss. were considered
to reflect consumption by the gopher.

Feeding trial data were examined by ANOVA (Weisberg and Kochler 1982).
using Tukey's W procedure (Ott 1984: 370) to determine differences among
means.

Effects of plant water content on amounts consumed were investigated in
Experiment 2. Specimens of all species of plants used in this experiment were
collected, weighed. dried, and reweighed: percent water and nitrogen content
were calculated for each species. Muluiple regressions combining water content
and tissue nitrogen variables were also run.

Plant Density Experiments

Experiments to investigate the effects of plant density on pocket gopher
feeding parterns and behavior were conducted from May through July 1984
Agropyron repens (quackgrass) plants were transplanted from nearby old fields
into circular enclosures of 10-m diameter designed to contain fossorial mam-
mals (Lampe 1976). Clumps approximately 10 cm x 10 ¢m, including roots and
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