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PREFACE

The first edition of Insect Ecology was published in 1975, and remained the
only textbook in the field for over 20 years, passing through a second edition
in 1984, and a third edition in 1997. By the time this book had been in print for
30 years, a change in design and coverage seemed propitious. I (PWP) was
fortunate to team up with Dr. Robert Denno, and we engaged in a stimulating,
enjoyable and fruitful collaboration designing and writing this new book,
Insect Ecology: Behavior, Populations and Communities. His tragic death in
2008 left his influence and perspective unrepresented as the book progressed,
but some former graduate students of his were eager to see the project
completed, and they agreed to write chapters. Hence, we have five authors
contributing to the book, giving it a fresh complexion.

We have written this textbook for advanced undergraduates, graduate students,
faculty and other kinds of researchers. Our emphasis is on providing an introduction to
ecology for entomologists, and an introduction to entomological concerns for
ecologists. Providing a conceptual basis forinvestigating insects to satisfy the empirical
and problem-solving motivations broadens the scope of understanding and research
from a merely descriptive phase to a hypothesis-testing, theory-building enterprise.
Research studies that contribute to entomology and ecology simultaneously can add
new dimensions to each field, and ecologists who include entomological studies in their
comparative work with other taxa broaden the scope of investigation. Therefore, this
book should contribute to the increasing synthesis of science.

We have generally taken the approach of introducing a conceptual area of
ecology, with its strengths, weaknesses, hypotheses and debates, and gone on
to use published studies to illustrate the relevant research. The reader is
introduced to the practical way in which concepts and hypotheses are refined
and advanced, through the scientific method.

The book is designed to be covered in a one-semester course of about
15 weeks. The 15 chapters move through behavior and social insect ecology,
to communities, biodiversity and large-scale interactions. Major conceptual
themes are introduced such that a student will be able to appreciate most of the
literature in ecology, and fit it into the various sub-disciplines.

Citations and references

As a professional approach to the field develops we recognize that scientists
remember information, discuss it and write about it using three kinds of categorical
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information, as in the indexes in the book: the subject matter, the organisms
studied and the scientists involved. The year of publication is also important as a
reference tool. Therefore, citations to published papers in the text are a necessary
part of scientific coverage, followed by full details in the reference section of the
book. We employ extensive reference to the literature in the book for several
important reasons. (1) We give credit to ideas and data where credit is due. (2) The
sources provide the reader with original works to which reference can be made for
more detail, methodology, conceptual development, and further references. The
interested and resourceful reader may enjoy a virtually limitless path of enquiry.
(3) References also provide information on the types of journals relevant to the
field, particularly for those training for a professional career. (4) The use of citations
also illustrates how an argument is developed in the scientific literature; the use of
the building blocks in the literature on which we depend to construct new science.

Figures and tables

An integral part of the delivery of information in this book is the figures and
tables. They should be studied in detail to gain an appreciation of a concept, a set
of results or support for an argument. Figures and tables are not necessarily easy to
understand, although we have explained them as best we can. They are a
fundamental way of communicating quantitative and qualitative information in
science, so students are well advised to familiarize themselves with these
illustrative materials, and to even commit to memory some of them. Former
students may well remember examination questions which require a relevant
figure. Tables also can provide large bodies of information in compact form. They
can present the weight of evidence for a particular argument developed in the text.

To the figures we have added small images where appropriate representing
the type of organism to which the figure refers. This adds interest and may help
some students not well versed in entomology to appreciate the kind of insect
involved. However, the illustrations only provide a general picture of the insect
type, not necessarily an exact match to the species in question.

Names of species and higher taxa

Our emphasis has been on making the treatment of names as understandable as
possible. An introductory course in entomology would help the reader to know
the kinds of species we discuss, although this is not a necessary course
requirement. Without such a course a helpful text would be Borror and
DeLong’s Introduction to the Study of Insects, by C. A. Triplehorn and

N. F. Johnson (2005. 7th edition. Belmont, CA: Thompson Brooks/Cole). We
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Preface [ xi

follow the taxonomy in this book including the common names of insect
families and higher taxa, and also the web site Common Names of Insects and
Related Organisms by the Entomological Society of America. Other
introductory texts in entomology would also be worth consulting.

The naming of species and higher taxa changes periodically, posing a challenge
for the writer and reader. Our solution has been usually to employ the Latin
binomial used in the original paper, or to use an updated name if the species is well
known. We have also usually provided a way of knowing the group to which the
species belongs, such as the family name or common name, or order.

For plant names and systematics we have referred to Plant Systematics:

A Phylogenetic Approach by W. S. Judd et al. (2002. 2nd edition. Sunderland,
MA: Sinauer Associates), which is a helpful reference when the relatedness of
plants is of interest.

Remembering the names of species is a challenge for the student, but an
essential part of communicating in science.

Important terms in boldface

Throughout the text we have used boldface font to emphasize important terms
which the student should remember.

Glossary

Boldface terms in the text are collected into a glossary near the end of the book
for speedy reference, and to help the student with reviewing terms and
committing them to memory.

Applications

At the end of each chapter we have a section on how ecological information
and concepts can be useful in the cultivation of plants for human needs, and
the regulation of pest species. We feel compelled to make connections from
basic ecology to practical landscape management because this linkage is
important, but also intangible to many. We hope that this section will stimulate
the reader to conjure up more examples of relevant examples and to read the
primary literature with a view to possible applications.

Summaries

Each chapter is provided with a summary statement written to provide a brief recap
of the chapter, which should be helpful with preparation for tests and examinations.
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Questions and discussion topics

Chapters are concluded with these items designed to encourage independent and
creative thinking, and writing skills. The answers will involve essay-type responses
or class discussions, in which specific examples should be encouraged where
appropriate, and full justification of the position taken is provided.

Further reading

We have included this section in each chapter, with five references which
provide a broad perspective for enhanced learning, giving the reader the
opportunity to delve more deeply into aspects covered in the chapter.

Debate

A fascinating aspect of the biological sciences, including insect ecology, is the
ongoing debate about interactions and processes. Because of the complexity of
nature - so many species and environments - little is resolved to the point of
becoming solid scientific theory, which is agreed upon by the majority of
scientists in the field. So the best we have in ecology is hypotheses, and
frequently several alternatives, which form the basis for discourse, and the
impetus for research to resolve differences in evidence and opinion, or to
broaden perspective, which will encompass and unify formerly disparate
views. There is a large opportunity in ecology for synthesis, broad comparative
studies and the development of theory. Much of theoretical ecology is more
about generating hypotheses than resolving the questions raised, and much of
theoretical ecology remains untested with empirical studies. For the empiricist
there is much to do, with entomologists well motivated to contribute basic
knowledge which will contribute to the resolution of debates in ecology. We
have not attempted to resolve debates in all cases in this book because the
text should contain heuristic elements of importance in promoting discussion,
and further study of the developing literature.

We hope that this fascination for science is stimulated in the student,
and enriched in the professional reader. Insect ecology is a rapidly developing field
which offers opportunities and challenges to be enjoyed.
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