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An Exuberance of Life

Plant-Animal Interactions. Evolutionary Ecol-
ogy in Tropical and Temperate Regions. PETER
W. Pricge, THOMAS M. LEWINSOHN, G. WIL-
SON FERNANDES, and WOODRUFF W. BENSON,
Eds. Wiley-Interscience, New York, 1991. xvi,
639 pp., illus. $125. From a symposium, Campi-
nas, Brazil, 1988.

It was the sheer diversity of tropical spe-
cies that fired the imaginations of Darwin
and Wallace, and it was the diversity of
interactions between those species that de-
lighted and challenged the first evolutionary
naturalists. Bates, Miiller, Belt, and a few
other 19th-century tropical naturalists ob-
served carefully and thought deeply about
the ways in which the lives of tropical spe-
cies are linked through their interactions.
Their studies gave us Batesian mimicry,
Miillerian mimicry, and Beltian bodies.
Those promising beginnings, however, fiz-
zled in the early decades of the 20th century
as animal and plant ecology developed in
separate ways. With few exceptions, the new
academic ecologists turned their attention to
nonevolutionary description of temperate
communities. Not until the 1960s did more
than a handful of ecologists and naturalists
give consideration to species interactions in
the tropics.

In the introduction to this collection of 27
chapters by 49 authors, the editors credit
this change in the 1960s to the development
of the Smithsonian Tropical Research Insti-
tute in- Panama and the Organization of
Tropical Studies, which was developed by a
group of North American universities to
promote field courses in Costa Rica. To this
list I would add the publication in the mid-
to late 1960s of Daniel Janzen’s landmark
studies on coevolution of ants and acacias,
which showed how the intricate relation-
ships between species could be studied ex-
perimentally in the field. The 1960s and
early 1970s were years in which evolution-
ary ecology, coevolution, and patterns in
species diversity began to become major
themes in ecological research. These subjects
have turned out to be enduring concerns,
making ecology now a very different science
from what it was during the first two-thirds
of this century.

These chapters build upon these unifying
themes, probing them through studies of a
wide range of plant-animal interactions.
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What is particularly satisfying is that most of
the chapters have something new to say:
new ideas, new data, or new compilations of
results that point to ecological and evolu-
tionary patterns. Most of the chapters con-
centrate on natural communities, but the
book ends with a group of chapters discuss-
ing plant-insect interactions in agro-ecosys-
tems. There is so much new natural history
to absorb in these chapters that it is easy
simply to revel in the marvelous diversity
and complexity of it all, but in most chapters
the major themes come through. In a few
others, however, I had to work hard to
separate the take-home message from the
details.

A group of chapters grapples with the
differences between tropical and temperate
communities, suggesting patterns and hy-
potheses to explain the differences. Some of

_the suggested patterns are that tropical trees
“suffer higher rates of herbivory and more

commonly produce alkaloids than temperate
trees, tropical plant families more commonly
have extrafloral nectaries than cosmopolitan
or temperate families, and gall-making in-
sects are more common in xeric than in
mesic habitats in both tropical and temper-
ate communities. The concern in most of
these chapters on tropical-temperate differ-
ences is with understanding why different
life-styles or defenses are favored in different
environments.

A second major theme that weaves

through many of the chapters is the evolu- -

tion of specificity in plant-feeding species.
This is a central theme in ecology because it
links questions on the evolution of species
diversity with questions on evolving interac-
tions, coevolution, and community organi-
zation. Much of animal diversity appears to
be a result of specialization on particular
plant species. Some of the authors ask how
patterns in the evolution of specialization
are affected by plant chemistry, body size,
mode of interaction, available genetic varia-
tion, and host abundance, size, and phenol-
ogy. Moreover, some chapters provide a
strong phylogenetic perspective to the evo-
lution of host specificity, reflecting the in-
creasing links between evolutionary ecology
and systematics. Evident in most chapters
on phytophagous insect and plant defenses
is a move away from plant allelochemicals as
the overriding determinant of patterns in

host use. Plant chemistry becomes instead
one of the constraints on the direction of
host shifts within clades of insects, with
other ecological pressures determining the
degree of host specificity within local popu-
lations.

The level of specificity determines to some
extent the kinds of coevolution that occur.
Interactions between leaf-feeding insects
and plants differ in specificity and in other
fundamental ways from those between ants
and plants, frugivores and fruits, and polli-
nators and flowers. As a result, the authors
of these chapters differ in their views about
the processes, outcomes, and scale of coev-
olution. These differences illustrate how im-
portant it is for us to study the ecological
conditions that favor different forms of co-
evolution, rather than try to shoehorn our
expectations simply into specific or diffuse
coevolution.

The book is biaséd toward plant-insect
interactions, but so is nature. Nonetheless,
there are some obvious omissions of inter-
actions that are equally important in the
organization of communities. These include
interactions between plants and pollinators
(other than butterflies), plants and mamma-
lian folivores (other than grazing ungulates)
and frugivores, and plants and seed preda-
tors.

Altogether these chapters give a breath-
taking view of the diversity of plant-animal
interactions and some of the ecological and
evolutionary patterns that have emerged in
recent years. (Hence it is a shame that the
publisher so horribly misjudged the poten-
tial audience for this book in pricing it
beyond the budgets of most individuals.) I
doubt that there is any evolutionary ecolo-
gist who would not learn something new
and useful here. Read it and revel in the
search for patterns within the “entangled
bank.”
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New Immigrants

The “African” Honey Bee. MARLA SPIVAK,
Davip J. C. FLETCHER, and MICHAEL D.
BRrEED, Eds. Westview, Boulder, CO, 1991. viii,
435 pp., illus. $55. Westview Studies in Insect
Biology.

The publication of The “African” Honey
Bee comes at an opportune time. These
feisty bees, which have been spreading
across South and Central America since their
introduction to Brazil in 1956, are now
entering the United States. The book is
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