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This book examines the evolutionary biology of herbivo-
rous insects, including their relationships with their host
plants and natural enemies. It is a compendium pulling
together many aspects of evolutionary study at different
levels of biological organization, from individuals to clades.  

The inspiration for this book was a symposium I organ-
ized for the 2003 annual meeting of the Entomological
Society of America, in memory of the late Thomas K. Wood,
who worked on sympatric speciation in Enchenopa treehop-
pers. My goal for the symposium was to bring together peo-
ple working on insect-plant evolution from several different
perspectives, including those working on ecological and
population genetics, behavior, speciation, macroevolution,
and systematics. In chapter 16, Thompson notes that there
has historically been a “conceptual tension between fields
of study that focus on current selection, such as evolution-
ary ecology and population genetics, and fields that focus
on higher-level patterns in the diversification of life, such as
systematics and paleobiology.” During the symposium,
there was a noticeable synergy that came from having peo-
ple speak about evolutionary topics normally considered
somewhat independent subdisciplines, but all united by the
common theme of insect-plant interactions. These speakers
were the nucleus of contributors to this volume, which dou-
bled in chapter number after the inclusion of additional
topics and authors. It is my hope that the common theme
of insect-plant evolution will help readers to link ideas from
micro- and macroevolutionary levels of study to overcome
the conceptual tension that exists between them, and that
this book will thereby contribute to a more holistic under-
standing of evolutionary process. 

Chapters are organized into three sections: Evolution of
Populations and Species; Co- and Macroevolutionary
Radiation; and Evolutionary Aspects of Pests, Invasive

Species, and the Environment. The first section focuses on
evolutionary mechanisms that maximize the fitness of indi-
viduals and the populations they comprise, and mecha-
nisms that drive populations to speciation. The second sec-
tion concentrates on the evolutionary forces that generate
and maintain insect and plant biodiversity. Chapters in the
third section draw on concepts developed in the first two,
but relate specifically to insect-plant systems evolutionarily
influenced—whether intentionally or inadvertently—by
human activity. These three sections represent a logical con-
tinuum of inference about whole-organism evolutionary
study. Evolution proceeds at the population level in an eco-
logical context; species and speciation are at the crux of the
evolutionary process in that they represent both the out-
come of ecological and population genetic processes and
the basic units of phylogenetic pattern; macroevolutionary
processes and patterns build from the evolutionary process
as a whole; finally, evolutionary study at various levels con-
tributes to our understanding of practical biological prob-
lems that face society.

Although the 23 chapters in this volume are divided, by
organizational necessity, among sections, certain ideas and
themes run throughout the book, occurring again and
again. One such unifying theme is the importance of host-
plant range and host-plant shifts in the evolution of her-
bivorous insects. Most insect herbivores have very intimate
associations with their host plants. This characteristic is bio-
logically and ecologically defining and has evolutionary
implications at all levels. Some authors examine host-plant
range at a genetically or ecologically mechanistic level. For
example, Berenbaum and Feeny (chapter 1) look at the bio-
chemical and genetic links between adult ovipositional
preference and offspring performance that help determine
host-plant range. Craig and Itami (chapter 2) examine adult
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and offspring preference and performance, and host range
in light of the ecological characteristics of plant resources,
and M. C. Singer, Wee, Hawkins, and Butcher (chapter 22)
discuss the evolution of host range in response to ecologi-
cally changing plant communities altered by human activ-
ity. M. S. Singer (chapter 3) looks at how a broad host-plant
range can enhance individual herbivore fitness through
escape from natural enemies.

Most of the herbivorous insect speciation mechanisms
examined in detail in section I (Cocroft, Rodriguez, and
Hunt, chapter 7; Feder and Forbes, chapter 8; Funk and
Nosil, chapter 9; Futuyma, chapter 10) center around host-
plant shifts and host-use patterns (but see Scriber, Ording,
and Mercader, chapter 6, for an exception, where life-his-
tory variation across hybrid zones is more important than
host-plant use). Host shifts and host-plant range also fea-
ture prominently in chapters discussing broader patterns of
evolutionary radiation. Roderick and Percy (chapter 11) use
the special case of island systems to evaluate the relative
importance of host shifts and geographic isolation in clado-
genesis. Janz and Nylin (chapter 15) discuss how oscilla-
tions in host-plant range (with periods of wider host use
followed by periods of specialization) may promote high
net speciation rates in herbivorous insect clades;
Thompson (chapter 16), how local patterns of rapid and
shifting adaptation to novel plants are important for the
long-term maintenance of broad insect-plant associations.
And Winkler and Mitter (chapter 18) compile a literature
review of heroic scale, providing a broad phylogenetic per-
spective on maintenance of and change in host-use pat-
terns by herbivorous insects. In addition, they have made
their data compilation and analyses available online as a
resource for the biological community. 

Host shifts are also shown to be important for generating
biodiversity not just of herbivorous insects, but also of their
natural enemies. Silvieus, Clement, and Weiblen (chapter
17) write about historical patterns of host-plant associations
and cospeciation among three trophic levels, and
Abrahamson and Blair (chapter 14) discuss how herbivore
radiation in response to host-plant shifts can cascade to the
next trophic level, influencing natural enemy radiation.

Other themes also appear, implicitly or explicitly, across
many chapters. The evolution of resistance and defense—of
either plants or their herbivores—is an important recurring
concept. Adler (chapter 12) applies a fresh approach to the
study insect–floral plant coevolution by examining how
pollinators can influence the evolution of plant resistance
traits (and, conversely, how herbivores can affect floral
traits). Czesak, Fritz, and Hochwender (chapter 5) discuss
the genetic architecture of resistance from the perspective of
the plant, with the insect herbivore as the agent of selec-
tion. Tabashnik and Carrière (chapter 19) also deal with the
genetic architecture of resistance, but from the insect per-
spective, where the plant is the agent of selection, in their
discussion of resistance evolution of crop pests to geneti-
cally modified plants. Maron (chapter 20) also writes about

the practical implications of resistance evolution, in terms
of biological control and how resistance evolves or is lost in
invasive plants (noxious weeds) exposed to altered herbi-
vore landscapes. These two chapters, like many of those in
section III, are examples of the emerging field of applied
evolution.

The ability of organisms to express different traits in
response to different environments or conditions is an
important mediating factor in the evolution of adaptive
responses and also the generation of community structure.
The role of phenotypic plasticity in evolution is another
concept developed in this book, often in the context of
trade-offs between opposing selective forces. Mooney and
Agrawal (chapter 4) write about this specifically, and the
concept of plasticity appears in other chapters as well, for
example, in those by M. C. Singer (chapter 3), Cocroft et
al. (chapter 7), and Adler (chapter 12). Conversely, Price
(chapter 13) discusses the impact of morphological con-
straints and a lack of plasticity on evolution in phyloge-
netic groups, and the ecological repercussions for those
groups.

The recent interest in landscape factors in ecological
fields of study is also apparent in evolutionary study, and
several chapters in this volume deal implicitly or explicitly
with the impact of spatial scale, gene flow, and dispersal on
the evolution of biodiversity. For example, spatial consider-
ations relative to cladogenesis are important in systems dis-
cussed by Thompson (chapter 16) and Roderick and Percy
(chapter 11). Denno, Peterson, Weaver, and Hawthorne
(chapter 21) discuss the evolution of dispersal ability in an
introduced insect herbivore, in the context of variation in
habitat persistence. And M. C. Singer et al. (chapter 22) and
Boggs and Ehrlich (chapter 23) discuss the evolutionary
implications for insects metapopulations in habitat patches
altered by human activity.

Running throughout this book is the idea that the evolu-
tion of both herbivorous insects and the plants with which
they interact are inexorably linked, and that understanding
the ecological framework of these interactions is fundamen-
tal to understanding their evolution. Also evident in every
chapter is the authors’ deep regard for the pursuit of whole-
organism biology and the intrinsic value they recognize and
reveal in the species they study. Tom Wood, to whom this
volume is dedicated, was motivated by the same love of the
natural world, and it has been a privilege to work with this
group of naturalists in his memory. They are an exciting
combination of authors who have a whole career of per-
spective on their topics, and relatively new investigators at
the cutting edge of this field. They have written about long-
term study systems to which they and their coinvestigators
have contributed a depth of knowledge that spans decades,
and also about emerging systems that push our knowledge
in new directions. I wish to thank here the authors of this
volume for their contributions to it.

I also wish to thank the Entomological Society of America
for sponsoring the symposium that inspired this work;
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Deirdre Prischmann, Ana Micijevic, and other members of
my lab group who helped with manuscript preparation;
Jason Owens, who made my life happier as I worked on this
project; Chuck Crumly, his assistant Francisco Reinking,

and the production staff at University of California Press,
who worked with me to make this book a reality on its long
journey from symposium to shelf; and all the reviewers who
have helped to improve it along the way.

Kelley Jean Tilmon
South Dakota State University
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