our present generation of young scien-
tists will have the opportunity for the
kind of wandering that has been so
fruitful in Lipmann’s case. Are not the
pressures of goal orientation and rele-
vance factors that prevent the luxury
of wandering? Do not medical school
admission boards take precautions to
exclude those who have a tendency to
wander? Does not the urgency of grant
requirements hinder deviation? What
will be the consequences for scientific
wandering of the developing anti-re-
search trend in our universities? Will
all these factors preclude studies such
as Lipmann’s on Lactobacillus del-
bruckii, which laid the foundation of
much of modern biochemistry, or Mary
Shorb’s on Lactobacillus lactis, which
made possible the isolation of vitamin
B;,, or McElroy’s esoteric studies on
firefly luminescence, which have be-
come the basis of important new tools
in clinical medicine and industry? Lip-
mann has clearly demonstrated the
need of society for scientific wanderers,
and his presentation should become a
factor in refuting those who would
deny that need. :

This book should become a contri-
bution equal to Lipmann’s scientific ac-
complishments. It should serve as an
inspiration to students at all levels as
well as to mature investigators and can
be of value not only to those interested
in biological sciences but also to physi-
cal scientists, for it is a volume that
should encourage a new generation of
scientific wanderers.

NATHAN O. KAPLAN
Department of Chemistry,
University of California, San Diego

Arboreal Ontogeny

Growth and Development of Trees. Vol
1, Seed Germination, Ontogeny, and
Shoot Growth. T. T. KozLowskKIl. Aca-
demic Press, New York, 1971. xvi, 444
pp., illus. $23. Physiological Ecology
series.

As author, coauthor, or editor, Koz-
lowski has been responsible for a num-
ber of authoritative texts dealing with
tree growth. The present work, the
first part of a two-volume treatise,
again bears witness to his energy and
dedication.

It is no easy task to produce a
comprehensive yet readable account of
a subject like tree growth, on which
there is an enormous and widely scat-
tered literature, ranging on the one
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hand from the electron micrography of
leaf surfaces to the gross morphology
of tree crowns and on the other from
basic biochemical and physiological
processes to innumerable empirical ob-
servations on growth in the field. The
inclusion of too many observations
and opinions makes for very dull and
confused reading, and lengthy argu-
ments, welcomed mostly by the more
critical reader, take up a great deal of
space. To serve the needs of both pure
and applied scientists, as the book in-
tends, also means striking a reasonable
balance between academic and practical
aspects.

The author, clearly recognizing these
difficulties, has sought a new approach.
Instead of the usual treatment of this
subject, organ by organ and process
by process, he has concentrated on a
developmental theme. After a conven-
tional opening chapter summarizing
morphological and anatomical features
of crowns, leaves, stems, and roots,
he devotes the next three chapters to
a description of the significant changes
that occur in vegetative and reproduc-
tive growth during the progression
from the seed and seedling to the
adult and senescent stage.

In many respects this is an attrac-
tive and stimulating  approach. We
begin to look at the growing tree not
as a collection of seemingly indepen-
dent organs but as a single organism pro-
ceeding from juvenility to adulthood
and, finally, old age. There are, how-
ever, difficulties in maintaining this
ontogenetic theme. Differences between
species, the need for physiological ex-
planations, and the increasing complex-
ity of the organization of a tree as it
matures entail constant side excursions
which confuse continuity. Further-
more, there are physiological phenom-
ena that influence growth and devel-
opment at many different stages; for
example, photoperiodism is involved in
seed germination, bud dormancy, shoot
growth, and flowering. This means fre-
quent repetition.

The author has tried to deal with
these problems by emphasizing general
morphological development in the earl-
ier chapters and continuing this em-
phasis in separate chapters on bud,
shoot, and leaf development. A chapter
on “within tree variations” allows him
to deal with phenology and geographic
factors, leaving most of the physiology
of shoot growth, including environ-
mental relations and internal hormonal
control, to the final chapter. This
scheme is not altogether unsuccessful,

though it entails a considerable amount
of cross-referencing.

The text is profusely illustrated and
contains a wealth of information. The
inclusion of almost 1000 references
gives some idea of the extent of the
reading involved in its preparation. We
look forward to the second volume,
which is to deal with cambial activity.

L. LEYyTON
Department of Forestry,
Oxford University,
Oxford, England
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