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tumn; Brachiaria was a favorite food item
of A. azarae in autumn.

DIiscUsSION

Our results show clearly that the five spe-
cies of rodents studied were omnivores;
however, differences in the proportion of
both major food groups and specific plant
species consumed varied temporally and
spatially for each rodent species. Among the
five species, A. azarae and B. obscurus were
relatively entomophagous. This tendency
was most pronounced in autumn and winter
when all other species tended to specialize
on seeds. The two species of Calomys had
nearly identical diets (in terms of major diet
categories) throughout the year. This exten-
sive dietary overlap may be possible because
of pronounced spatial segregation between
the two congeners, with C. musculinus in-
habiting border habitats and C. laucha pre-
dominantly in crops (Mills et al., 1992). Al-
though O. flavescens has been categorized in
the literature as spermophilous (Dalby,
1975; O’Connell, 1982), our data do not
support that characterization. Although sam-
ple sizes for this species were not as large
as for the other species, O. flavescens did not
consume larger quantities of seed than C.
musculinus or C. laucha. Given the high de-
gree of dietary overlap with the two species
of Calomys, it may be important that O. fla-
vescens is very restricted to border habitats
(Mills et al., 1992). It was the only species
that did not consume appreciably higher
quantities of crop than border species during
at least one season of the year.

Bilenca et al. (1992) also observed differ-
ences in the amount of major food groups
consumed by A. azarae and C. laucha in late
spring through autumn. As in our study,
those researchers found A. azarae consumed
arthropods in higher quantities than seeds or
foliage compared with C. laucha, which
showed the reverse pattern (Fig. 1, Table 2).
Our failure to find statistically significant
differences in consumption of the major
food items between sexes also corroborates
findings of Bilenca et al. (1992).

Vol. 79, No. 4

Food plants were classified as crop, bor-
der, or ubiquitous based on their frequencies
of occurrences in the transects. Although
some crop plants occurred primarily in crop
habitats, these species also may have oc-
curred in a much lower frequency in border
habitats, and vice versa. Given this caveat,
classification of plant food items by habitat
type suggests a seasonal pattern of habitat
utilization. All five species consumed more
plants from crop habitats in autumn, con-
comitant with corn and soybean maturity
and increasing cover and maximum height
found in these fields (Ellis et al., in litt.).
Lowest utilization of crop plants for all spe-
cies was in summer, except C. laucha, which
was in spring. This may be due to the lower
cover and species diversity of plants seen in
crop fields during this time, non-availability
of corn and soybean grain, and increased
availability of grass seed in border habitats.
C. laucha consumed less plants from border
habitats during winter (P = 0.06, not cor-
rected for experiment-wise error rate; Table
6) when cover in crop fields was lowest and
rodent density in border habitats was highest
Mills et al.,, 1992). This finding might be
explained by competitive exclusion of C.
laucha from border habitats by larger more
dominant species. In laboratory experiments,
Akodon is dominant over C. laucha (Cueto
et al., 1995), and evidence from food sup-
plementation experiments suggests that food
may be a limiting factor for these rodents in
winter (Cittadino et al., 1994).

For most species pairs, highest dietary
overlap occurred in winter when rodents
were forced to share a relatively narrow re-
source pool. During winter, all five rodent
species ate large amounts of soybean grain
(11% for B. obscurus to 27% for C. laucha).
We found =50 g of soybean grain within 1-
m? quadrats in stubble fields at the post-har-
vest sites where small-mammal trapping was
done. That grain is eaten by all five rodent
species in winter. In contrast, highest overlap
for A. azarae with C. musculinus, C. laucha,
and O. flavescens occurred in summer when
A. azarae had the widest dietary breadth.
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are generalizable. This study, conducted
over a 15-month period, is the most com-
plete study to date of the dietary habits of
these five rodents, but it still is based on a
single complete annual cycle.

A variety of factors may result in differ-
ences in rodent diets among seasons and
years, species, or other subgroups of rodents.
Although these were outside the scope of
this work, it is important to consider them.
Tardiff and Gray (1978) have shown that for
a population of Peromyscus leucopus, im-
migrants are food generalists, while resi-
dents are food specialists. Furthermore, di-
etary specialization of resident P. leucopus
may undergo daily changes. Effects of sto-
chastic events such as aberrant climatic pat-
terns, or deterministic events such as crop
phenology and land use management tech-
niques, affect population dynamics of the
small-mammal assemblage in central Argen-
tina (Bonaventura et al., 1991; Crespo, 1944;
Mills et al., 1992). Flexibility of selection in
dietary items among Pampa rodents in re-
sponse to these events remains unknown.
We cannot address year-to-year variation but
speculate that as year-to-year climatic con-
ditions vary, they will result in different
availabilities of food resources and different
densities of rodents and patterns of compe-
tition. These different patterns in biotic and
abiotic environmental conditions may trans-
late into different dietary patterns.

Bilenca and Kravetz (1995) found that C.
laucha reduced density and ear production
of corn plants by 3.1% and 4.6%, respec-
tively, and suggested that a rodenticide ap-
plication would offer a high benefit-to-cost
ratio. Our study suggests that this rodent-
control strategy may not necessarily be the
most prudent approach. Application of ro-
denticides would result in decreased popu-
lations of other non-target rodents, such as
A. azarae, which consumes large quantities
of insects that may destroy substantial quan-
tities of insect pests of crops. While it is not
possible for us to address numbers and kinds
of insects that these rodent species consume,

Vol. 79, No. 4

further studies should be done to quantify
this aspect of these rodents’ diets.
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APPENDIX I

Food plants consumed by rodent species collected from August 1989 through October 1990 from
agroecosystems in central Argentina. Average percent aerial coverage by each plant species as
measured from 5-m transects in crops (percent crop; primarily soybeans, corn, wheat) and weedy
habitats which border crop fields (percent border; primarily roadside, fence line, railroad rights of
way) is given, along with percent volume of the item observed in stomach contents from each of five
rodent species. Percentages from the stomachs that were =1% are listed as trace (T; NP = not
present in transects but present in rodent stomachs; CM = C. musculinus; CL = C. laucha; AA =
A. azarae; BO = B. obscurus; OF = O. flavescens).

Plant family Plant species % crop % border CM CL AA BO OF
Aizoaceae Molluga verticilatta <0.1 <0.1 T 1 T
Amaranthaceae Alternanthera philoxeroides <0.1 0.2
Amaranthaceae Amaranthus 24 1.8 9 5 5 4 7
Amaranthaceae Iresine diffusa <0.1 0.1
Apiaceae Ammi majus <0.1 2.1
Apiaceae Bowlesia incana 0.4 3.8 T T 1 T T
Apiaceae Conium maculatum NP NP T
Apiaceae Eryngium <0.1 2.8
Asclepiadaceae Morrenia <0.1 <0.1
Asteraceae Ambrosia tenuifolia <0.1 1.1 T T T T
Asteraceae Anthemis cotula <0.1 <0.1
Asteraceae Artemesia annua 0.2 5 1 1 T T
Asteraceae Baccharis <0.1 3.1 T
Asteraceae Bidens <0.1 4.3 1 1 1 1 T
Asteraceae Carduus 0.3 9.2 T T
Asteraceae Chrysanthemum <0.1 <0.1
Asteraceae Cichorium intybus 0.1 1
Asteraceae Conyza <0.1 1.9 T T T
Asteraceae Cotula australis NP NP T T T
Asteraceae Gaillardia <0.1 <0.1
Asteraceae Galinsoga parviflora 5 0.2 1 T T T
Asteraceae Gamochaeta falcata <0.1 <0.1
Asteraceae Gnaphalium <0.1 0.5
Asteraceae Helianthus annuus <0.1 0.9
Asteraceae Lactuca <0.1 0.6
Asteraceae Matricaria chamomilla <0.1 <0.1 T T T
Asteraceae Schkuhria pinnata <0.1 <0.1
Asteraceae Senecio <0.1 2
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APPENDIX I—Continued.

Plant family - Plant species % crop % border CM CL AA BO OF
Asteraceae Solidago chilensis <0.1 1.2
Asteraceae Sonchus 0.1 0.2 T T T T T
Asteraceae Tagetes minuta 0.5 0.8 T T T
Asteraceae Taraxacum officinale 0.2 0.1
Asteraceae Wedelia glauca 25 0.3 1 T T T
Boraginaceae Echium plantagineum <0.1 <0.1
Brassicaceae Brassica <0.1 1.2 1 T 1
Brassicaceae Capsella bursa-pastoris <0.1 0.1 1 1 T T 1
Brassicaceae Coronopus didymus 2.1 0.2 1 2 2 T
Campanulaceae Triodanis biflora NP NP T T
Caryophylaceae Silene <0.1 <0.1
Caryophylaceae Stellaria media 6.2 1.9 5 12 2 1 8
Chenopodiaceae Chenopodium 2.1 1.3 T 1 T
Commelinaceae Commelina diffusa <0.1 <0.1 T
Convolvulaceae Convolvulus-arvensis <0.1 0.1 T T
Convolvulaceae Dichondra 0.1 0.2 T T T
Convolvulaceae Ipomoea <0.1 0.1
Cyperaceae Cyperus 79 3.1 T T T T
Euphorbiaceae Euphorbia serpens 0.3 0.1 T T T
Euphorbiaceae Tragia <0.1 <0.1 T T
Fabaceae Glycine max 40.1 1.5 7 13 11 11 8
Fabaceae Lens culinaris <0.1 0.1
Fabaceae Medicago <0.1 0.1 1 T T T
Fabaceae Pisum sativum NP NP 1
Fabaceae Rhynchosia <0.1 <0.1
Fabaceae Trifolium <0.1 0.1 1 T T T
Fumariaceae Fumaria <0.1 0.4
Geraniaceae Geranium <0.1 0.1 T
Juncaceae Juncus <0.1 <0.1
Labiatae Lamium amplexicaule 1.1 0.2 T 1 2
Liliaceae Nothoscordum inodorum 0.1 <0.1
Malvaceae Anoda cristata <0.1 <0.1
Malvaceae Malva parviflora <0.1 <0.1 T T
Malvaceae Modiolastrum <0.1 0.6 1 T T 2 T
Malvaceae Sida rhombifolia <0.1 1 1 1 2 2 3
Melicaceae Melia azedarach <0.1 <0.1
Moraceae Broussonetia papyrifera <0.1 0.3 T T
Nyctaginaceae Mirabilis jalapa <0.1 <0.1
Onagraceae Oenothera officialis <0.1 0.3 T T
Oxalidaceae Oxalis <0.1 0.3 T T
Passifloraceae Passiflora coerulea <0.1 0.1
Plantaginaceae Plantago <0.1 0.1 T
Poaceae Avena <0.1 0.7 T T T
Poaceae Botriochloa <0.1 1.2
Poaceae Brachiaria 1.2 <0.1 1 T 1
Poaceae Briza <0.1 0.3 T
Poaceae Bromus unioloides <0.1 6.8 1 T T 3 T
Poaceae Calamagrostis <0.1 1.4 T
Poaceae Cenchrus <0.1 0.3
Poaceae Cynodon 18.7 19.5 1 2 1 3 T
Poaceae Digitaria 9.2 3.7 1 3 2 2 T
Poaceae Echinochloa cruzgalli 9.5 <0.1 1 4 1 T
Poaceae Eleusine 0.1 0.1 1 1 1 4 2
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APPENDIX I—Continued.

Plant family Plant species % crop % border CM CL AA BO OF
Poaceae Eragrostis <0.1 0.2 T 1
Poaceae Hordeum <0.1 0.2 T T
Poaceae Lolium multiflorum <0.1 8.9 T T 2 T T
Poaceae Panicum 0.2 0.9 T T T
Poaceae Paspalum 0.8 2.8 T T
Poaceae Phalaris <0.1 <0.1
Poaceae Physalis mendocina NP NP T 1
Poaceae Poa 0.1 <0.1
Poaceae Schizachyrium 0.4 1.1 1 T T
Poaceae Setaria 0.2 7.4 T
Poaceae Sorghum halepense 6 222 9 1 2 2 12
Poaceae Sporobolus <0.1 <0.1
Poaceae Stipa <0.1 30.3 1 T T T T
Poaceae Triticum aestivum 10.8 04 1 2 1 3 3
Poaceae Zea mays 93 0.1 4 5 T 13 1
Polygonaceae Polygonum <0.1 0.2 T
Polygonaceae Rumex <0.1 0.7
Portulaceae Portulaca oleracea 0.1 <0.1 T T
Primulaceae Anagallis arvensis 0.2 <0.1 1 2 T
Rubiaceae Galium <0.1 0.6 T
Scrophulariaceae Veronica 1 <0.1
Solanaceae Datura ferox 0.2 0.2 T T
Solanaceae Salpichroa origanifolia NP NP T T T
Solanaceae Solanum 0.1 1 T T 1 T T
Urticaceae Urtica urens 0.1 0.6 T T
Verbenaceae Verbena <0.1 1.1

Moss 0.3 0.5 T T T T 3






