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Summary. We tested whether grasshoppers in experi-
mental field environments, i.e. cages (40 x 40 cm) placed
on existing old field vegetation, (1) were limited in density
by plant abundance and/or nitrogen content, (2) ex-
hibited interspecific competition, and (3) altered the rela-
tive abundance of different plant species. We examined
interactions among a pair of early season grasshopper
species (May-June; Arphia conspersa and Pardalophora
apiculata) and a late season pair (July—August; Melano-
plus femur-rubrum and Melanoplus bivittatus). Each
grasshopper species was placed in cages by itself and with
another grasshopper species. Grasshoppers generally
survived at higher density in fertilized cages and they
reduced plant abundance relative to empty cages, sug-
gesting that grasshoppers may be food limited at these
densities. In unfertilized plots, early season grasshoppers
preferred grasses (Schizachyrium scoparium and Poa pra-
tensis) and favored the growth of forbs (especially Solida-
go spp.). However, late in summer, Melanoplus spp.
preferred Solidago spp. and favored the growth of
grasses.

The pattern of grasshopper survivorship and plant
reduction within these experimental environments
provide preliminary support for some of the predictions
of resource competition theory. Grasshoppers exhibited
interspecific competition only if they significantly re-
duced plant biomass. If two species competed, a grass-
hopper species was eliminated only if the superior com-
petitor, when living by itself, could reduce plant biomass
to a significantly lower level than the inferior competitor.
Competitors persisted only if they did not differ in their
ability to reduce plant biomass or reduced the abundance
of different plant species.
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If insect herbivores are food limited, they should reduce
the abundance of their plant food resource (Lawton and
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Strong 1981; Strong 1984). Indeed, when herbivores
compete, resource reduction may be a major mechanism
of competition. Thus, the outcome of interspecific com-
petition among herbivores may reflect the ability of each
herbivore species to reduce the abundance of different
plant species (Schoener 1976; Tilman 1980, 1982). If two
herbivore species compete exploitatively for a single re-
source (e.g., for a single species or growth form of plant),
then the species that can reduce this resource to the

. lowest level should competitively displace the other (Til-

man 1976, 1980; Hsu et al. 1977; Rothhaupt 1988). On -
the other hand, if two herbivore species compete for
more than one resource and partition resources, the her-
bivores should coexist (Schoener 1976, 1978; Tilman
1976, 1980; Belovsky 1986). In addition, consumption of
some plant species indirectly favors unpreferred -plant
species that compete with preferred plant species (Levine
1976; Vandermeer 1980; Holt 1977; ' Lawlor 1979;
Louda et al. 1989), thereby producing an indirect mutu-
alism. These outcomes are expected regardless of the
proximate factors that affect herbivore diet choice, e.g. -
plant dry matter digestibility, nitrogen content, second-
ary chemicals, or physical properties (Mulkern et al.
1969; Campbell et al. 1974; Cook 1977; Joern 1979;
Bernays and Barbehenn 1987). Consequently, examining
the effects of insect herbivores on plant abundance is
important in testing for both the phenomenon and mech-
anisms of competition.

We conducted experiments in contrived field environ-
ments to explore the relationships between resource re-
duction and competition among grasshoppers. Instead of
examining interactions in natural populations (Evans
1989; Joern and Lawlor 1980, 1981), we addressed four
questions about the potential mechanisms of competition
among grasshoppers. (1) Does exploitative interspecific
competition occur only if each grasshopper species can
reduce food resources (plant biomass) when living by
itself? (2) Does competitive displacement of one her-
bivore by another occur only if, when each species lives
by itself, the superior competitor can reduce the food
resource to a lower level than the inferior competitor? (3)






