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ADVANCES IN INSECT CHEMICAL ECOLOGY

Chemical signals mediate all aspects of insects’ lives and their ecological inter-
actions. The discipline of chemical ecology seeks to unravel these interactions by
identifying and defining the chemicals involved, and by documenting how percep-
tion of these chemical mediators modifies behavior and, ultimately, reproductive
success.

Chapters in this volume consider how plants use chemicals to defend themselves
from insect herbivores; the complexity of floral odors that mediate insect pollina-
tion; tritrophic interactions of plants, herbivores, and parasitoids, and the chemical
cues that parasitoids use to find their herbivore hosts; the semiochemically medi-
ated behaviors of mites; pheromone communication in spiders and cockroaches;
the ecological dependence of tiger moths on the chemistry of their host plants; and
the selective forces that shape the pheromone communication channel of moths.

Each review is written by an internationally recognized expert and presents
descriptions of the chemicals involved, the effects of semiochemically mediated
interactions on reproductive success, and the evolutionary pathways that have
shaped the chemical ecology of arthropods.

Professors RING CARDE and JOCELYN MILLAR are both based in the
University of California at Riverside. Between them, they have written over 300
articles on chemical ecology and have co-edited six books.
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Preface

In contrast to other animals, humans sense their world chiefly by vision, sound,
and touch. We have, in general, a remarkably undeveloped sense of smell, and so
it is not surprising that we fail to appreciate how important chemical signals are in
the lives of other organisms. Chemical signals and cues serve insects in numerous
ways, including sexual advertisement, social organization, defense, and finding and
recognizing resources. Chemical ecology seeks to identify these chemicals and to
establish how they affect an organism’s behavior, physiology, and interactions with
other organisms. As the techniques to identify fully the structures of natural prod-
ucts have become increasingly sophisticated and powerful, the amounts of natural
products needed for characterization have diminished, and the number of identified
compounds that mediate behavioral and physiological interactions has proliferated.
Our understanding of precisely how organisms employ such chemical information,
however, continues to lag behind our ability to characterize the chemicals involved.
It is also clear that the discoveries to date represent a miniscule sampling of the
multitude of insect species that use information conveyed by chemical signals and
cues.

These reviews are designed to provide in-depth overviews and syntheses of
defined areas in the chemical ecology of insects and their closely related arthro-
pods. The topics covered in this volume include: chemical defenses of plants against
insect herbivores; floral odors mediating insect pollination; how parasitic wasps use
odors emitted by herbivores and the plants on which they are feeding to find their
herbivore hosts; semiochemicals of mites; pheromones of spiders; pheromones of
cockroaches; the intricate defensive and pheromonal relationships between arc-
tiid moths and chemicals from their host plants; and the selective forces that
structure moth communication by pheromones. The perspective of these reviews
ranges from proximate issues — what are the chemicals and their functions — to
ultimate questions — how might evolutionary processes influence these chemical
messages?

iX
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X Preface

We also intend that this volume will represent the first in a series focussed on
the chemical ecology of insects, both from the point of view of career practition-
ers of chemical ecology such as ourselves, and for those scientists whose studies
lead them into some aspect of chemical ecology as a part of a broader study. By
far the largest part of what we know of chemical communication between organ-
isms has come about as the result of studies on insects, and there is every reason to
believe that this trend will continue for the foreseeable future. Therefore, in addition
to being intrinsically interesting and fascinating systems to study, semiochemical
research with insects has played a fundamental role in the development of knowl-
edge and understanding of olfaction and taste. Insects have been key players in all
aspects, from the deciphering of the chemical messages, through the integration
and processing of chemical signals in the brain, to the neural outputs resulting in
a particular behavioral or physiological event, and, finally, to the development of
hypotheses and theories of how these communication systems have evolved. Rapid
progress is being made in all of these areas, and so it seems fitting that selected
topic areas be reviewed and summarized in an ongoing series of volumes.

We thank our colleagues for their contributions to this volume, and Ward Cooper
of Cambridge University Press for his advice and counsel on this project.
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