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Initial Foreword

Loss of tropical forests today ranks at or near the top of
the forestry agenda in almost every region of the world.
The Western Hemisphere contains more than half the
world’s moist tropical forests, mainly in the Amazon
Basin but also in neighboring regions of South and Cen-
tral America. Thus, it is timely to introduce the first com-
prehensive book on tropical forests and forestry in the
New World.

This is an exhaustively researched book, one that is likely
to influence the tone and content of tropical forestry in
the New World for years to come. While the emphasis is
on the American Tropics, the author has reviewed for-
estry practices in all the world’s tropical regions.

The breadth of the book is immense. Beginning with a
characterization of forests in tropical America, the author
reviews the socioeconomic values of the forests, their
biology and silviculture, and management of secondary
forests and plantations. He concludes by discussing
agroforestry, future research needs, and the goals for
implementation of improved forestry practices by both
governments and the public.

Robert E. Buckman

Deputy Chief for Research (Ret.)
U.S. Department of Agriculture
Forest Service

June 30, 1986

For me, two highlights deserve special mention. The first
is the sensitivity with which the author treats the interre-
lationship between environmental and developmental
concerns in tropical forests. And the second is the em-
phasis he places on the silviculture and management of
secondary forests, an area of his personal research and
one that shows high promise in forested regions that are
beginning to recover from the first generation of
exploitation.

This book summarizes what we know about tropical
forestry. Its impact will be greatly enhanced with publi-
cation of a low-cost edition in Spanish, widely available
to students, professional foresters, and interested citizens
in Latin America.

A few heartfelt words about the author. | have known
Frank Wadsworth personally for about half his profes-
sional career. Everyone knows him as a warm human
being, scientifically and professionally at the top of his
field, and a most articulate spokesman for tropical forests
everywhere. | can think of no more fitting climax to a
lifetime of work in this field than the publication of this
book.

(Dr. Buckman instigated and inspired this book and wrote this foreword before his retirement from the Forest Service.)
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Final Foreword

The current generation of tropical forest managers faces
serious challenges, now and into the future. The tropical
forest resource itself is threatened and the socioeconomic
complexities are pervasive and diverse. Global trends in
the tropics include increasing rates of deforestation and
land degradation. Populations and standards of living are
increasing, as are the demands for wood, biological di-
versity, and other associated services and uses. While
some users of the resource expect forest exploitation to
continue, others expect absolute preservation or one of
the countless intermediate alternatives. To deal with
these and associated problems, managers will need to
understand the dynamics of the forest systems and the
importance of dealing with the human dimension in
resource trade-offs. Research, training, and technology
transfer will certainly be part of the process if we want to
leave the tropical forests improved for the next
generation.

Professionals of the 21st century will benefit from the
research and experience of Dr. Frank H. Wadsworth,
who is a pioneer of tropical forest management. When
Dr. Wadsworth arrived in Puerto Rico over 50 years ago,
he found a deforested island, badly in need of rehabilita-
tion before it could provide quality environments for its
inhabitants. Since that time Dr. Wadsworth has not only
conducted research and practiced management in the
tropical forests of the Caribbean islands, but also has
traveled the whole tropical world and participated in the
development of tropical forestry institutions all over Latin
America. He has personally trained hundreds of Latin
American foresters in the classroom and in the field.

Robert Lewis

Deputy Chief for Research
USDA Forest Service
Washington, DC

May 30, 1997

In this book, Dr. Wadsworth brings together a lifetime of
practical experience and combines it with a compre-
hensive review of the literature about tropical forest
management. He calls attention to the work of many
other pioneers whose fundamental contributions are
forgotten by those interested only in the most recent
literature. It is a practical book that focuses on the eco-
logical relationships of tropical forests. Beyond the
scientific literature, the book contains knowledge accu-
mulated from real experience by the inquisitive and cre-
ative Dr. Wadsworth—the one who had the foresight to
establish long-term tree growth plots soon after he ar-
rived in Puerto Rico in 1942.

There can be no better tool for the training of a new
cadre of tropical foresters than this accumulated wisdom
by the person who, decades ahead of others, dealt with
the trends described above, and who can claim success
in the rehabilitation of degraded forest lands in the Carib-
bean islands. This book was initially supported by

Dr. Robert Buckman, former Deputy Chief for Research
of the USDA Forest Service, who saw the value of syn-
thesizing and sharing this important information. This
book arrives at a time when the world is in need of iden-
tifying the proper balance between the need to use
forests and the requirement to preserve them for genera-
tions to come. Thank you, Dr. Wadsworth, for blazing a
clear path for all of us to follow as we continue, as we
must, to seek a balance between people’s needs and
resource use.

Ariel E. Lugo

Director, International Institute of Tropical Forestry
USDA Forest Service

Rio Piedras, PR

Xvii



Acknowledgments

This book is the product of several years of effort by a
host of workers. The scope was defined by Forestry Ab-
stracts from which came a foundation of literature refer-
ences. These led to a concentrated review of forestry
literature from the Tropics of the Eastern Hemisphere at
the unsurpassed library of the Oxford Forestry Institute in
England. Through expert assistance, it was possible to
peruse some 2,000 references and obtain copies of many
for subsequent study. One result was that virtually all
significant material found and included in the bibliogra-
phy herein is now to be found in the library of the Inter-
national Institute of Tropical Forestry in Rio Piedras,
Puerto Rico. In the search, procurement, retrieval, and
referencing of this large fund of information, the author’s
primary debt is to the librarians of the institute, JoAnne
Feheley and Gisel Reyes, whose indefatigable efforts to
find and obtain needed information, usually on the basis
of incomplete descriptions, have been, in my view, noth-
ing less than heroic.

Chapter 4 was reviewed by Dr. Peter Murphy of Michi-
gan State University and Dr. T.C. Whitmore, ecologist of
Cambridge University. Chapter 5 was reviewed by John
Wyatt-Smith, retired forester with long experience in
Malaysia and Africa; Dr. John J. Ewel, Director of the
Institute of Pacific Islands Forestry in Hawaii; and the late
lan Hutchinson, formerly of the Department of Renew-
able Natural Resources, Centro Agronémico Técnico de
Investigacion y Ensefianza, Turrialba, Costa Rica. The
entire manuscript was reviewed by Dr. Charles Larson,
retired dean of the College of Environmental Sciences
and Forestry, State University of New York at Syracuse,
and the late Dr. Steven Preston, former Dean of the
School of Natural Resources, University of Michigan.

These reviewers offered advice and suggestions on con-
cepts and policies as well as technical detail. A deep
debt of gratitude is owed to these individuals for poring
over a long manuscript and promptly responding; how-
ever, deficiencies in the final product are entirely the
author’s responsibility.

Editorial review of the entire manuscript was contracted
to Mary Elaine Lora, Susan Branham, and Robert Wray,
retired USDA Forest Service editor. The author acknowl-
edges a special debt to each, not only for improved clar-
ity of the text but also for suggestions on organization.

From within the Forest Service, assistance without which
the manuscript would never have been finished was
provided in the form of reviews by editors under the
supervision of Carol Lowe and the corresponding, seem-
ingly endless revisions requiring monotonous retyping,
initially without benefit of a word processor. Fortunately,
thereafter it was possible to index both the bibliography
and the text as a whole by the use of a computer. A final,
detailed, technical and format review was an extremely
welcome contribution from J.L. Whitmore of the Forest
Management Research Staff, USDA Forest Service,
Washington, DC.

The author acknowledges a more basic debt of gratitude
to the Forest Service itself, through which the acquisition
and interpretation of the information presented were
made possible during a professional career that included
opportunities to attain some personal familiarity with the
Tropics and the fascinating forests and forestry of the
region.

XiX



Introduction

This book is intended as a reference for those who are to
make tropical American forests productive: the students
in the forestry schools of the region. There has been a
serious lack of a general reference as to what is already
known about forest production that might be applicable
within the American Tropics. The present book, which is
to be translated, is intended to reduce that deficiency.

This book focuses on the potentialities of the forests. An
imbalance between forest productivity and human de-
mands is now so widespread it affects all living species
on Earth. Yet past attempts to manage and culture these
forests suggest that their sustainable productivity and
resulting utility could be far above anything yet reported.

This book is concerned primarily with wood production.
Without the direct economic returns possible therefrom,
the other, less tangible benefits that accrue from forests
are in jeopardy in the face of developmental pressures
driven by more attractive direct financial incentives.
Nevertheless, multiple benefits from forests are insepa-
rable, so the goal should be to make forests productive
for all purposes. Forest production, then, as here defined
refers to all the values of forests, including those prima-
rily esthetic.

The text emphasizes two vital relations. One is that for-
estry is ecological. Forest managers must be oriented to
accept ecological information fundamental to goals and
practices. A rift between the two disciplines that exists
elsewhere must not intensify in tropical America. Forest
production is forestry, not ecology, but intimacy between
the two disciplines is mutually vital. The second relation
emphasized in the book is that in productive forest man-
agement the animal component is as crucial as the
plants. The value of animals to forest ecosystems goes far
beyond their physical attraction.

Personal convictions that surface in the text include the
following:

* Social acceptance is fundamental to the success of
forest production, but so is technical excellence.

¢ Single-use forests do not exist, and optimum forest-use
integration maximizes none.

¢ Economic production is prerequisite to conservation
of forests.

* Sustainability, the primary goal of forestry, is no more
difficult technically in the Tropics than elsewhere.

* Tropical forest production is better served by quality
human resources than by mere financial expenditure.

* User-oriented tropical forestry research must not be
subordinated by that which is purely scientist
oriented.

As a reference source for students, this book differs from
the multitude of books appearing on tropical forests.
Emphasis is more on what has been experienced than on
what is new. Applicability is as important as clean-shoe
esoterica. Citations go to first published sources rather
than more recent restatements. The culmination of litera-
ture citations prior to 1980 is not due to omission of re-
cent substantive sources.

Much of the apparently applicable tropical forestry expe-
rience is little known in tropical America. Many funda-
mentals came to light long before the present generation
of forest managers. Moreover, nearly all the early find-
ings appeared in the Eastern Hemisphere. Widely distrib-
uted journals then were few. What was published was
not in languages vernacular in most of tropical America.

The text cites forestry experience from sources so distant
as to appear outwardly superfluous. There is also a mix-
ture of experimental data and interpreted observations
unsupported by today’s rigid scientific standards. Some
of this mixture is conflicting and appears questionable.
The author neither offers apologies for such inconsisten-
cies nor presents subjective conclusions therefrom. The
book is no definitive manual of practices but rather only
suggests what might work if tested. The intent is to
arouse in alert students curiosity to dig deeper and con-
firm or correct on the basis of local findings. For upon
such curiosity and a capacity to enlighten the local so-
cial context that dictates the level of management hangs
the fate of our tropical forests and of the Tropics itself!

A geographical note: The information reported herein
appeared over nearly a century from throughout the
world. During this period the names of many source
countries changed. To provide consistency and maxi-
mum contemporary utility, the names of countries have
all been updated to the present.
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