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Foreword

Most of our knowledge of the growth of trees is based upon a study
of their temperature representatives, particularly those in Europe
and North America, where foresters and botanists are concentrated.
In contrast, tropical trees, especially those of the wet lowlands with
nonseasonal climates, are relatively little studied, and the task of
cataloguing their floristic richness is far from complete. The diversity
of tree species in the lowland tropics is insufficiently appreciated by
biologists, but may be indicated by a recent assessment of an area 23
ha in extent in the Jengka Forest Reserve, Malay Peninsula, where
only trees with a basal circumference greater than 91 cmn were mea-
sured (M. D. Poore, J. Ecol., 56, 143-96, 1968): 375 species in 139
genera representing 52 families were recorded. To achieve about the
same figures in North America, one would have to survey a large part
of the continental United States (including tropical Florida).

It seems appropriate that the woody plants of the tropics be given
attention at a time when the world has been made acutely aware that
fossil fuel resources are dwindling rapidly, and, in contrast, the ap-
preciation of trees as a renewable source of energy is greatly height-
ened. It was Godfrey Lowell Cabot’s early appreciation of this situa-
tion that led to his endowment of the foundation under whose
auspices we meet. One of his concerns was the genetic improvement
of forest trees, and appropriately we give emphasis here to tropical
trees because they represent the largest genetic resource of woody
plant material available to foresters.

Clearly, we cannot deal in detail with all topics deserving the at-
tention of biologists; indeed, the gaps in our coverage are as nu-
merous and obvious as the gaps in the forest canopy itself. However,
in trying to emphasize to the organization and growth of the individ-
ual tree, as the unit of which the forest is made, we hope to establish

xiti
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xiv Foreword

principles that will guide the future advancement of research on
tropical woody plants.

Seen in this light, our responsibility is a considerable one, and it is
one we must accept with a feeling of urgency. The destruction and
exploitation of tropical forests proceed at an alarming rate. If we are
to appreciate how tropical trees function within forest communities,
our research must proceed apace while there is still a tropical forest to
analyze.

We hope the exchange of ideas and information that this sym-
posium permits not only will achieve one other of Mr. Cabot’s
wishes - the dissemination of knowledge about trees — but will rap-
idly lead to the efficient management of tropical forests in a way
useful to mankind, not only presently but for the benefit of later gen-
erations.

Lawrence Bogorad

Professor of Biology, Harvard University
Director, Maria Moors Cabot Foundation
for Botanical Research
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Editorial preface

This volume is the outcome of a symposium held at Harvard Forest,
Petersham, Massachusetts, in April 1976, the fourth in the series
made possible by the Cabot Foundation of Harvard University, but
in this instance with additional support from the Atkins Garden
Fund of Harvard University. The theme of the symposium was a con-
sideration of the individual tree as an integrated living system and
its interaction with similar individuals in tropical vegetation. Partici-
pants were selected because of their expert knowledge of tree biology
or their extensive field knowledge of tropical woody plants; the goal
was to effect interchange across the unnatural and unnecessary
barriers that so often exist between the scientists of temperate and
tropical countries. Chapters by each of the invited participants are
included, together with a summary of the discussion of the majority
of the papers. One paper submitted by a participant who was unable
to attend is also included.

In choosing so general a theme as tropical trees and in attempting
to cover the subject from many different aspects, we were aware of
the dangers of omission. One obvious deficiency is in the coverage of
periodicity of cambial activity, which relates directly to wood pro-
duction and the absence of growth rings from the trunks of most
tropical trees — a matter of utter frustration to tropical ecologists.
However, this aspect had been covered in an earlier Cabot Sym-
posium (The Formation of Wood in Forest Trees, ed. M. H. Zimmer-
mann, Academic Press 1964). Despite this omission, we feel atten-
tion has been given to most of the important topics.

Contributors were asked not merely to present detailed research
data, but to offer a summary of the state of knowledge of the area of
their special interest so that a general overview would be presented.
It is evident that our speakers responded magnificently to this de-

XV

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org/9780521142472
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-0-521-14247-2 - Tropical Trees as Living Systems
Edited by P. B. Tomlinson and Martin H. Zimmerman
Frontmatter

More information

xvi Editorial preface

manding task and have placed our present knowledge of tropical
trees within the wider framework of plant biology so that this vol-
ume becomes more of a source book than is usual for specialized
symposia. The need for such a synthesis is clear to anyone who has
attempted to do research on woody plants in the tropics and de-
spaired of assessing information that is currently widely scattered,
both geographically and linguistically, in botanic and forestry jour-
nals. No one author could fairly cover the field either from a knowl-
edge of the literature or from personal experience. Standard reference
books on trees refer overwhelmingly to temperate examples, and this
information may not be wholly appropriate to the circumstances of
the lowland tropical rain forest. That temperate trees offer only a very
limited sampling of the range of morphologic diversity of woody
plants becomes evident when a cosmopolitan view is taken — to the
extent, for example, that the currently accepted terminology for
branch organization can be shown to be inadequate. The present
volume, adopting a cosmopolitan viewpoint, provides a corrective
influence. It also demonstrates the remarkable impetus to the study
of woody plants given by recent work in the tropics that has ad-
vanced knowledge of their construction, reproductive biology, pro-
ductivity, and community interaction. When similar attention is
given to adaptive morphology, morphogenesis, translocation
physiology, and photosynthetic capability of tropical trees, the
discipline will further burgeon. Clearly, we are dealing with an area of
rapid future research expansion.

This volume begins by placing tropical trees in an evolutionary
context: Their likely origins are now being traced with increasing re-
liability as angiosperm phylogeny is traced via the study of leaf and
pollen fossils. Modern methods of chemical analysis are then shown
to be useful in measuring geographic variation, which may repre-
sent incipient material for evolutionary advance. Four important
aspects of reproductive biology are considered, because the sexual
process is the medium for evolutionary change. The chemical signifi-
cance of floral rewards, mainly nectar, is examined from the point of
view both of pollinating agents and of the physiology of the tree it-
self. The resulting seed crop is a major attraction to many predators,
and the way in which the periodicity of seed production may pro-
vide a mechanism for minimizing losses is considered in detail. But
seeds do survive this onslaught to germinate and renew tree popula-
tions. The examination of seedlings in a large sample of tropical tree
species shows a wider range of morphologic categories than pre-
viously recognized, with some indication of their adaptive signifi-
cance and relation to seed size. As a population of new recruits is ad-
mitted to the forest undergrowth, mortality continues, and a
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Editorial preface xvii

demographic study of selected examples can be presented, despite
the difficulties of estimating tree age indirectly.

A subsequent series of chapters emphasizes morphologic aspects
that are appropriate in view of the diversity of tree form, evident to
even the most casual observer in the tropics. Recent research has
begun to catalog accurately this diversity in terms of recognizable
genetic growth plans (architectural models) that often include
modular construction and marked differentiation between kind of
axis. The classic example of Terminalia is analyzed in quantitative de-
tail for the first time. Two distinctive tropical plant families, the
Palmae (monocotyledons) and the Araliaceae (dicotyledons) together
with the gymnospermous genus Araucaria are selected for detailed
case studies. It is useful to contrast these accounts with intraspecific
variations that result from “mutation,” although this is not necessar-
ily genetic. Two opposite parts of the tree are next drawn to our at-
tention. First, the greatly neglected root system, which is seen to be
almost as diverse as the shoot system — often conspicuously so, as
aerial roots are common in tropical trees. Second, compound leaves
are considered from the point of view of their adaptive significance,
with the suggestion that they provide a means for rapid adjustment
to water stress because they are relatively large, “throwaway” units
of construction. This chapter can be linked to the next, which sur-
veys processes of abscission, emphasizing that loss of parts is as im-
portant a biologic process as their accretion.

Earlier chapters having emphasized constructional diversity, it is
now appropriate to examine the physiologic mechanisms that deter-
mine form. A tree develops a trunk because it limits basal branching
by a process variously described as apical control or acrotony, and
what we know of temperate examples suggests that the controlling
mechanism is complex and not explicable solely by “apical domi-
nance.”” This leads naturally to a discussion of the evidence for mul-
tiple correlations that determine branch expression in woody plants.
A feature of many tropical climates is the absence of marked season-
ality, so that the obvious constraints of cold winters or extended dry
periods on shoot extension might appear to be lacking. However,
tree growth in the tropics is frequently periodic, and the factors that
govern rhythmic behavior are shown to be subtle and dependent on
elaborate hormonal interactions. This subject is discussed from sev-
eral points of view, with experimental analysis strongly emphasized.
Evidence for feedback control mechanisms in rhythmic growth is
supported by computer simulation models. Because water supply to
shoots appears to be a limiting factor, it becomes appropriate to
discuss hydraulic conductivity in tropical trees, which in turn de-
pends on a detailed knowledge of their anatomy.
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xviii  Editorial preface

So far, the tropical tree has been analyzed largely at the level of the
individual and its parts, but the final chapters address the problem of
how these individuals interact within natural communities. Over-
views that indicate how the forest is constructed in qualitative and
quantitative terms are presented, and the concept of the forest as a
mosaic of successional stages is established by the last three contrib-
utors. The smallest segment of the mosaic is obviously the individual
tree. The conclusion is that not only the tropical tree, but also the
tropical forest itself, is a living system.

As the discussion of tropical trees progresses from parts, to whole,
and finally to community, it is evident that a linear sequence is inap-
propriate and artificial: The topics dwelt upon can be interrelated in
a reticulate fashion.

We expect the reader will move backward and forward through
this volume along paths of his own choosing, but we hope the ways
we have charted are clear and well sign-posted. The tropical forest is
an awesome place into which biologists need to venture in increas-
ing numbers. We will be satisfied if our efforts provide helpful guid-
ance in the future.

The success of our meetings at the Harvard Forest was the result of
the willing collaboration of its staff, to whom we express our collec-
tive thanks. All played a significant part, but perhaps we dare single
out Mrs. Sandra K. Weidlich and Mrs. Dorothy R. Smith for individual
mention.

P. B. Tomlinson
Martin H. Zimmermann
Harvard Forest
Petersham, Massachusetts
December 1977
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