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tribute to overwintering survival. Apparently

through convergent evolution, many differ-

ent physiological, biochemical, and ecolog-

ical adaptations contribute to insect cold-

tolerance. However, ecological studies into

insect cold-tolerance have not kept pace with

physiological and biochemical studies. For

example, much additional research is needed

into the role of microhabitat in overwinter-

ing success. Fascinating reading is provided

about the overwintering biology of the gold-

enrod gall fly, and about the seasonal adap-

tations of a freeze-tolerant arctic Lymantrid

moth with a fourteen-year life cycle. A com-

parative approach is taken in chapters dealing

with mechanisms of freezing tolerance among

insects and intertidal invertebrates, adapta-

tions of arthropods to alpine and polar en-

vironments, and mechanisms freshwater ben-

thic invertebrates use to overwinter.

The last section provides a valuable review

of current and potentially practical applica-

tions of insect low-temperature science, and

demonstrates a clear need to integrate lab-

oratory and field studies in insect cold-har-
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was some inconsistency about the inclusion

of the valuable statement on future research

directions at the end of each chapter.

The first section pays tribute to the pio-

neering work in insect cold hardiness of R.

W . Salt and discusses the principles and ter-

minology of the field. Of special note are a

review of physiological mechanisms for sea-

sonal adjustments in body water, an account

of the seasonal metabolism of cryoprotec-

tants, and a review of thermal hysteresis-pro-

ducing antifreeze proteins and ice-nucleating

proteins.

The second section focuses on the effect

of low temperature on insect development.

A more comprehensive understanding of this

relationship is beginning to emerge through

investigations of cold shock and heat shock

in the flesh fly, the effect of suboptimal tem-

peratures on insect morphogenesis,the rela-

tionship between cold hardiness and dia-

pause, and the effects of thermoperiod on

insect seasonal biology.

The third section presents examples of the

complex ecological relationships that con-
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T
HIS BOOK DESCRIBES the current

state of knowledge, and suggests areas

foduture studies, in the rapidly grow-

ing field of insect adaptations to low tem-

perature. This monograph pulls together

many facets of low-temperature research that

are not readily accessible to those with an

interest in the topic. Although entomologists

know the importance of low-temperature

adaptations in the evolutionary success of

insects, they have not had a good single ref-

erence available on the subject. The publi-

cation of this volume rectifies this shortcom-

ing.

The timing of this monograph is right be-

cause rapid advances are being made in iden-

tifying mechanisms of freezing tolerance;

characterizing multicryoprotectant systems,

nucleating agents, and thermal hysteresis pro-

teins; and investigating mechanisms of rapid

cold hardening and vitrification. Insect cold-

hardening studies have expanded rapidly in

the last two decades and considerable com-

parative information has become available.

The taxonomic index of more than 300 spe-

cies of arthropods amply demonstrates this

point.

The genesis of the monograph was an En-

tomological Society of America symposium

on insect cold-hardiness and cryopreserva-

tion held in Louisville, Kentucky in 1988 and

four international symposia on cryobiology

held from 1982 to 1990. This volume con-

tains the contributions of thirty-nine leading

investigators in insect cryobiology and relat-

ed topics from six countries. The rwenty

chapters are grouped into four sections:

physiology of cold tolerance (five papers); ef-

fect on development and survival (four pa-

pers); species adaptations (six papers); and

practical applications (five papers). This

grouping represents a logical organization of

the wide-ranging text. However, an overview

of the topics covered would have been useful

at the beginning of each section. Also, there
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The Ixodid Ticks of Uganda

This rigorous 426-page volume by John G . Matthysse and Murray H . Colbo

covers the ticks of Uganda, those of re lated importance, and other species

believed to occur in the region. Descrip tions are given for physiography,

climate, ra infa ll, temperature, and ecologica l lones.

A lso included are keys to the fam ilies and genera of adult Ixodidae. The keys

are fo llowed by 11 sections, each devoted to a different Ixodid genus. Each

section conta ins a key to identify ing the species. Ixodid Ticksof Uganda is

illustrated w ith deta iled photographs, scanning electron m icrographs, and

draw ings to aid in species identification. D istribution maps are given for many

species.

The book is completed by a bib liography that conta ins more than 280 refer-

ences and a 19-page list of w ild and domestic hosts. This list g ives the hosts by

class and is subdivided by order, fam ily, genus, and species. W here known,

the common names of the hosts are given.

This is the only complete survey ever done for the region, and much of the

information is published here for the first time.

P lease send me copies of Ixodid Ticksof Uganda.

ESAmembers - $27.00 per copy

Non members - $45.00 per copy

Book dealers - $35.00 per copy

Amount of order $ *

*Fore ign orders add $5.00. Maryland residents add 5% sales tax.

Name _

Address-------------------

City S tate __ ZIP _

Phone ( ) _

P lease charge to my VISA or MasterCard (circ le one)

Card number Exp. _

S ignature _

Send order and payment to ESA,P .O , Box 177, Hyattsville , MD 20781-0177
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diness. Methods for the cryopreservation of

insects are described, followed by examples

of research progress in the use of cryopres-

ervation to maintain some of the 50,000

genetic lines of D. melanogaster, and a year-

round supply of silkworm cocoons. The so-

cial basis of overwintering in honey bees by

the hoarding of food and colony thermoreg-

ulation is described. A review of data about

insect cold-hardiness that is useful in devel-

oping predictive models for integrated pest

management rounds out the volume.

In summary, this volume presents a com-

prehensive and up-to-date review of the state

of knowledge in insect low, temperature sci-

ence. It provides a valuable source book for

cryobiology researchers and entomologists

working in such diverse fields as metabolic

regulation, insect seasonality, apiculture, and

biological control. Because of the breadth of

topics covered, the text will make useful sup-

plementary reading in several basic and ap-

plied courses in entomology, and it could

serve as a primary source for an advanced

seminar on insect cryobiology.

G. M ichael Chippendale

Department of Entomology

University of M issouri

Columbia, M issouri
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T
HERE ARE VERY FEW BOOKS

available devoted to the important

subject of agroecology, and there has

been great philosophical divergence between

agriculturalists and agronomists with respect

to the subject. Agriculture, over the last fifty

years, has been likened to industrial produc-

tion with considerable increases in produc-

tivity. However, some of these successes have

been achieved at the expense of considerable
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deterioration of the natural resource base in

terms of soil erosion, water contamination,

use of fossil fuel based resources, and even

in some cases, food safety. A general appre-

ciation is developing that this process can be

reversed only by developing farming systems

based on sound ecological principles. Agri-

cultural education has been essentially of a

disciplinary nature whereas ecology is basi-

cally an interdisciplinary process.

This book, which addresses these issues,

is divided into four parts. First there is a gen-

eral background to agroecology, which over-

views the history of agriculture, its social as-

pects, technological change, and ecological

impacts. The second part addresses the eco-

logical background to agroecology in terms

of plant, physiological, and population ecol-

ogy, disease dynamics, beneficial insects, and

the agroecosystem as a complex ecological

community. This is followed by a part that

discusses management issues, including ni-

trogen cycling, integrated pest management,

ecological genetics, human nutritional needs,

intercropping, and promotion of genetic di-

versity. Finally, agricultural research is dis-

cussed in terms of traditional agriculture, re-

search in developed nations, research in the

third world, and the political and economic

aspects of agricultural research.

These topics vary considerably in content

and treatment, ranging from theoretical dis-

cussions to pragmatic approaches. The twen-

ty-three chapters are written by thirty-two

contributors with widely ranging back-

grounds and approaches.

The authors do not define the audience to

which the book is intended. Many agricul-

tural scientists, students, and farmers will find

much of interest. Entomologists will have

particular interest in the chapters on herbiv-

orous insects in agroecosystems, beneficial

insects, integrated pest management, and the

relationship of integrated pest management

to ecological genetics. Workers in environ-

mental entomology will find many things of

interest in a large part of the book.

This is a large and relatively expensive

book, but it should find a place in most ag-

ricultural and biological libraries. The vol-

ume will stimulate interest in the extremely

important but greatly neglected subject of

agroecology.

Clive A. Edwards

Department of Entomology

Ohio State University

Columbus, Ohio

COLORING

FUN

WITH

INSECTS

Published by ESA, this fun and

educational coloring book con-

tains 46 dra wings of common in-

sects, each one coded with up to

eight basic colors. A sentence

identifying the insect, its home,

or habits accompanies each draw-

ing. This is a great introduction

to the world of insects for chil-

dren ages 7 through 10.

$3.50 each prepaid

$2.50 each for 25 or more

MD residents add 5% sales tax

Canadian residents add 7% GST

Send order and payment to

ESA

P.O. Box 177

Hyattsville, MD 20781-0177

Blatta orientalis

ORIENTAL "POCKET" ROACH
White 100%, heavy, pre-shrunk,

cotton t-shirt. Ink colors:
front: white, It. grey, brown
puff; back: dark grey.
$12.50 ppd., FL res. add 6%.

WRITE FOR THE INSECTARY DIRECTORY

SECOND SKIN STUDIOS
PO Box 742' W inter Haven, FL 33882' (813) 299-9406
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