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DIRECT AND INDIRECT EFFECTS OF HOST-PLANT
FERTILIZATION ON AN INSECT COMMUNITY!

SHARON Y. STRAUSS?

Department of Ecology and Behavioral Biology, University of Minnesota, Minneapolis, Minnesota 55455 USA

Abstract. Artemisia ludoviciana plants that received ammonium nitrate fertilizer were
visually censused for all insects at ~11-d intervals from 30 June to 1 September 1982.
. Community composition and species densities in fertilized plots were compared with those
in control plots.

Fertilization resulted in greater numbers of phloem- and seed-feeding insects and a
concurrent increase in tending and patrolling by ants in fertilized plots. Chewing-insect
densities did not respond uniformly to fertilization, and no chewing species exhibited the
marked increase found in all of the sucking insects. Chrysomelid beetles and beetle damage
decreased significantly in fertilized plots.

A choice test between fertilized and control plants offered to beetles indicated that factors
other than plant quality were responsible for the decrease in damage in fertilized plots. I
suggest that increased densities of aggressive ants associated with honeydew-producing
membracids and aphids caused this decline. Beetle damage was inversely correlated with
aphid and membracid densities. Plots with ant nests had fewer plants with beetles and
beetle damage than did those without ant nests. The indirect effect of increased ant densities
from host-plant fertilization resulted in reduced levels of beetle damage to 4. ludoviciana
in fertilized plots. Since beetles removed large amounts of leaf area from A. ludoviciana
in control plots, the indirect effect of higher ant densities should not be overlooked in

assessing the general impact of fertilization on host plants.
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INTRODUCTION

The fact that insect herbivores contain higher con-
centrations of nitrogen than do their host plants has
been used to argue that nitrogen may be a limiting
resource for herbivores (Southwood 1973). Elevated
nitrogen levels in plant tissues may increase herbivore
growth rates (Fox and Macauley 1977, Scriber 1979,
Scriber and Slansky 1981), final adult weight (Slansky
and Feeny 1977, Morrow and Fox 1980), fecundity
(Vince et al. 1981, Prestidge 1982), and/or overall sur-
vivorship (White 1969, McNeill and Southwood 1978,
Morrow and Fox 1980). However, since phytophagous
insects encompass many orders of arthropods that feed
in markedly different ways, it is unrealistic 1o expect
that such a diverse array of herbivores will respond
similarly to changes in host quality (Stark 19635, Jones
1976, Auerbach and Strong 1981, Faeth et al. 1981,
Vince et al.’ 1981, Brodbeck and Strong 1987).

Nitrogen levels in plant tissues are often manipulated
through the addition of nitrogen fertilizers. Since added
nitrogen could affect host-plant quality in several ways,
it is difficult to make a priori predictions regarding the
effects of fertilization on insect herbivores. For in-
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stance, plants may place added nitrogen into defensive
compounds (Nelson 1953, Nowaki et al. 1976, McBee
and Miller 1980, Gershenzon 1984 for review) and/or
alter the composition and amount of soluble amino
acids within plant tissues. Regardless of the plant re-
sponse, diverse herbivores may not experience the same
benefits or detriments that arise through host-plant fer-
tilization (Stark 1965, Jones 1976, Tingey and Singh
1980).

This study examines how members of a community
of insects (belonging to Coleoptera, Hemiptera, Ho-
moptera, and Lepidoptera) respond to nitrogen fertil-
ization of their host plant Artemisia ludoviciana (As-

_teraceae). I address the direct effects of fertilization on

the abundances of insect herbivores on a single-species
basis, and the indirect effects on structure of the com-
munity through changes in the relative abundance of
“keystone” species(Paine 1966, Rischand Carroll 1982,
Fowler and Macgarvin 1985).

METHODS I

This experiment was conducted at the Cedar Creek
Natural History Area in Bethel, Minnesota, under the
larger experimental design of the Long Term Ecological
Research Project there. The Cedar Creek Natural His-
tory Area is located on a glacial outwash sandplain and
the sandy soils are very nitrogen poor (Tilman 1984).
Plots (4 X 4 m) in an old field abandoned 50 yr before
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