to virologists, immunologists, biochem-
ists, and cell biologists. Immunologists
and cell biologists should be particularly
interested in the expanding new aspects
of interferon research on immune reac-
tions and other cell function.

GEORGE E. GIFFORD
Department of Immunology
and Medical Microbiology, University
of Florida College of Medicine,
Gainesville

Effects of Light-Dark Cycles

Photoperiodism in Plants. DAPHNE VINCE-
PrRUE. McGraw-Hill, New York, 1975. xiv,
444 pp., illus. $30. European Plant Biology Se-
ries.

In many plants the onset of important
developmental events such as flowering,
dormancy, and tuber formation is regu-
lated by the length of the day, or, more ac-
curately, by the relative length of the pe-
riods of light and uninterrupted dark.
Changes in photoperiod length serve as
the most reliable indicator of the progres-
sion of the seasons. The ability to mea-
sure light-dark cycles, therefore, enables
plants to mature and reproduce when en-
vironmental conditions are most likely to
be favorable and to prepare in advance
for seasonal changes in temperature and
rainfall that might otherwise be hazard-
ous.

Plants vary considerably in their re-
sponses to light-dark cycles. Floral initia-
tion may be promoted by short days,
long days, an appropriate sequence of
long and short days, or low temperature
(vernalization) followed by an appropri-
ate photoperiod. Some plants remain
vegetative indefinitely unless they are ex-
posed to one favorable photoperiod,
which permits flowering ever after; oth-
ers flower more profusely if the photope-
riod is appropriate, but the effect is quan-
titative rather than qualitative. The litera-
ture on these phenomena is extensive,
complex, and often contradictory, and
synthesis of the data to yield accurate
generalizations is a formidable chal-
lenge. Vince-Prue has not only suc-
ceeded in this task but has also provided
incisive, original interpretations of much
of the material.

Time measurement in plants is regulat-
ed by the interaction of light absorbed by
the pigment phytochrome with an inter-
nal oscillator, also called the biological
clock. Although the molecular mechan-
isms of clock and phytochrome action
have not been elucidated, Vince-Prue
brings the reader up to date with good
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summaries of current knowledge about
both and their relationship to photope-
riodism. Other topics covered in detail in-
clude the relationships between temper-
ature and photoperiod, with special em-
phasis on vernalization, and the role of
plant hormones and other growth regula-
tors. Whether a unique floral hormone
“florigen’’ exists or whether floral evoca-
tion depends upon an appropriate ratio
or temporal sequence of several different
hormones and inhibitors has been debat-
ed by numerous investigators. Vince-
Prue brings new insight to this problem
by comparing biochemical control of flo-
ral initiation with control of other photo-
period-sensitive events.

Current knowledge of photoperiodism
is based primarily on studies of the induc-
tion and development of reproductive
structures, and three-quarters of the
book is devoted to these topics. The
many other developmental processes reg-
ulated by photoperiod are not excluded,
however. Induction of dormancy, the de-
velopment of bulbs, tubers, and other
storage organs, leaf and stem growth,
root and bud production, branching pat-
terns, vegetative reproduction, and seed
germination—all are fully discussed.
Such depth and breadth of coverage com-
bined with clarity of writing style and an
extensive bibliography should make this
book an invaluable resource for devel-
opmental biologists investigating regula-
tory mechanisms. Horticulturists at-
tempting to increase productivity by ma-
nipulating photoperiod will find the
tabular data on photoperiodic require-
ments of specific plants particularly use-
ful. The book should also appeal to non-
specialists interested in the numerous
ways in which plant development is
coordinated with latitudinal variations in
habitat, and its usefulness for all readers
is enhanced by its attractive layout, ty-
pography, and illustrations.

RUTH SATTER
Department of Biology,
Yale University,
New Haven, Connecticut

Plant Phylogenesis

Palaeobiology of Angiosperm Origins. Prob-
lems of Mesozoic Seed-Plant Evolution. NOR-
MAN F. HucHes. Cambridge University
Press, New York, 1976. viii, 242 pp., illus.
$21.50. Cambridge Earth Science Series.

This book takes a thought-provoking
approach to the problems of the origin of
angiosperms and their early evolution.
Hughes provides excellent background
discussions of such matters as preserva-

tion, stratigraphy, and Cretaceous
faunas (and their possible relation to the
early evolution of the angiosperms).
These discussions can be recommended
highly to neobotanists, who may have
little understanding of the problems in-
herent in paleobotanical work. Neither
the neobotanist nor the geologist need be
deterred from reading the book by unfa-
miliar vocabulary; Hughes has appended
an excellent glossary of geological and
botanical terms.

One of the major contributions of the
book is the analysis (accompanied by ex-
cellent illustrations) of known Mesozoic
gymnospermous groups, particularly
their possible relations to the ancestry of
the angiosperms. To have in one place
such a wide range of information is in-
valuable. Hughes also examines in detail
the earliest known fossils that have angi-
ospermous characters, as well as even
earlier fossils of putative angiosperm af-
finity. Such analyses more than justify
the publication of the book.

The reader may be occasionally misled
by some oversights in the documentation
of statements made. For example, on p.
138 Hughes states that certain genera
and species of angiosperms from the
Patuxent Formation were named by Fon-
taine (1889) and proceeds to list the bino-
mials; in fact, the binomials listed are
those recognized by Berry (1911; a paper
cited elsewhere by Hughes), and Berry’s
nomenclatorial treatment of the Patuxent
flora differs considerably from Fon-
taine’s. This passage is also inconsistent
with figure 5.6, in which we are informed
that the Patuxent Formation lacks angi-
osperms. Such lapses are fortunately
rare, and the analyses of early angio-
sperm floras are generally well docu-
mented and internally consistent.

Hughes proceeds to denounce tradi-
tional methods of analysis of morphologi-
cal attributes of plants, living and fossil.
He would disregard hypotheses derived
from comparative morphologic studies
of extant plants in developing a theory of
angiosperm origin and early diver-
sification. At the same time, he cham-
pions comparative morphologic- studies
based only on fossils. Nowhere does he
acknowledge that studies of early angio-
spermous fossils offer strong support for
the “‘ranalean’’ theory of angiosperm ori-
gin, which was based solely on studies of
extant plants. Although Hughes is right
that many attempts to explain angio-
sperm origin and early diversification—
whether based on paleobotanical or on
neobotanical evidence—have produced
little information of value, these at-
tempts have been based on misapplica-
tion of traditional methods and their fail-
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ure does not necessarily invalidate the
methods.

In discussing the possibility of poly-
phylesis of the angiosperms, Hughes pre-
sents some arguments of a sort that tends
to negate his previous demand for thor-
ough analysis of the fossil record.
Hughes’s reasoning is that there are
clear-cut differences between the mono-
cotyledons and dicotyledons (in spite of
comparative morphologic evidence from
groups such as Piperales or Alismatales
that fails to show such differences), that
the monocotyledons may have begun
with the Palmae (again, a view totally at
variance with views based on extant
plants), and that Palmae first appear
much later than the earliest dicotyledons
and hence may have a separate origin.
He dismisses without reanalysis Doyle’s
(1973) well-documented report of the oc-
currence of monocotyledons other than
palms in beds about as old as those hav-
ing the earliest dicotyledons.

Hughes’s more general point is, how-
ever, well taken. We should not be re-
stricted in our thinking by concepts
based totally on extant plants or contin-
ue to look among extant plants for
““matches’’ with the fossils. Analyze the
fossil record, which has the important
element of time that is lacking in studies
of extant plants. When approached in
this manner, the origin and early diver-
sification of angiosperms will no longer
be viewed as an ‘‘abominable mystery.”’
I strongly urge any student or colleague
to read this book and to consider the
ideas presented.

JAack A. WOLFE
U.S. Geological Survey,
Menlo Park, California

Operation Kohoutek

Comet Kohoutek. Papers from a workshop,
Huntsville, Ala., June 1974, GILMER ALLEN
Gary, Ed. National Aeronautics and Space
Administration, Washington, D.C., 1975
(available from the Superintendent of Docu-
ments, Washington, D.C.). x, 272 pp., illus.
Paper, $3.35. NASA SP-355. Stock No. 033-
000-00598.

Although Comet Kohoutek fell short
of the brightness optimistically predicted
for it in early 1974, the intensive cam-
paign coordinated by NASA’s *‘Opera-
tion Kohoutek’” office made it by far the
best-observed comet in history. Very im-
portant to a number of novel discoveries
was the interest stimulated by the cam-
paign among investigators who had not
previously been actively engaged in stud-
ies of comets.
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Early, sometimes incomplete, results
obtained from observations of Comet
Kohoutek, many of them with NASA fa-
cilities or in NASA-coordinated observa-
tions from Skylab 4, aircraft, rockets,
and ground-based telescopes, were pre-
sented at a workshop held at the Mar-
shall Space Flight Center in June 1974.
This volume, the skillfully edited pro-
ceedings of that workshop, provides a
very useful overview of the wide variety
of investigations that were carried out,
together with their principal results. Par-
ticularly impressive is the enormous
wavelength range included in the diverse
observations of the comet, extending
from the extreme ultraviolet to radio de-
tection of the hydroxyl radical at 18 cen-
timeters. Detailed reports of most of this
work have been published since the time
of the workshop, many of them in the
special issue of Icarus (23, No. 4 [1974])
devoted to results of observations of
Comet Kohoutek. References to such
publications are given, and only short
summaries of the authors’ work are pre-
sented in this volume.

The final section of the book includes
very interesting summaries by A. H. Del-
semme, Fred L. Whipple, George Herb-
ig, and John C. Brandt. These serve to
bring into focus the significance of the
new findings and to point out areas in
which information is still lacking. Sev-
eral appendices, including a comprehen-
sive ephemeris of Comet Kohoutek,
complete the book.

Intensive programs of observation of
selected comets, parallel to Operation
Kohoutek, can be expected further to in-
crease our fund of information on the
structure and composition of the comet
nucleus and on the formation and behav-
ior of the coma and tail in the near-sun
environment. But very important gaps
clearly will remain until it is possible to
investigate comets in situ.

ELIZABETH ROEMER
Lunar and Planetary Laboratory,
University of Arizona, Tucson

Books Received

A-B-O Blood Groups and Lewis Types.
Questions and Answers; Problems and Solu-
tions. A Teaching Manual. Alexander S. Wie-
ner and Wladyslaw W. Socha. Stratton, New
York, 1976. xvi, 132 pp., illus. Paper, $14.50.

Adamantane. The Chemistry of Diamond
Molecules. Raymond C. Fort, Jr. Dekker,
New York, 1976. x, 400 pp., illus. $39.50.
Studies in Organic Chemistry, vol. 5.

Advances and Technical Standards in Neuro-
surgery. Vol. 2. H. Krayenbiihl and eight oth-
ers, Eds. Springer-Verlag, New York, 1975.
xii, 220 pp., illus. $38.30.

Advances in Biophysics. Vol. 8. Masao Ko-
tani and Haruhiko Noda, Eds. University of
Tokyo Press, Tokyo, and University Park
Press, Baltimore, 1976. x, 234 pp., illus.
$19.50.

Advances in Holography. Vol. 2. Nabil H.
Farhat, Ed. Dekker, New York, 1976. xii, 192
pp., illus. $22.50.

Advances in Lipid Research. Vol. 14. Ro-
dolfo Paoletti and David Kritchevsky, Eds.
Academic Press, New York, 1976. xx, 268
pp., illus. $27.50.

Advances in Pacemaker Technology. M.
Schaldach, S. Furman, F. Hein, and R. Thull,
Eds. Springer-Verlag, New York, 1975. xvi,
556 pp., illus. $25. Engineering in Medicine 1.

Advances in Physical Organic Chemistry.
Vol. 12. V. Gold and D. Bethell, Eds. Aca-
demic Press, New York, 1976. viii, 318 pp., il-
lus. $27.25.

Advances in Prostaglandin and Thrombox-
ane Research. Vol. 1 and Vol. 2. Papers from a
conference, Florence, Italy, May 1975. Bengt
Samuelsson and Rodolfo Paoletti, Eds. Ra-
ven, New York, 1976. Vol. 1. xvi + pp. 1-
506, illus. $37.50. Vol. 2. xvi + pp. 507-1028,
illus. $39. The set, $75.

Adventures in Medical Research. A Century
of Discovery at Johns Hopkins. A. McGehee
Harvey. Johns Hopkins University Press, Bal-
timore, 1976. xvi, 464 pp., illus. $16.95. Sup-
plement to the Johns Hopkins Medical Jour-
nal.

The Age of the Molecule. Chemistry in the
World and Society. Frank W. Dobbs. Harper
and Row, New York, 1976. xii, 336 pp., illus.
Paper, $9.95.

Algebra and Trigonometry for Today. Rob-
ert E. Mosher. Harper and Row, New York,
1976. xvi, 538 pp., illus. $12.95.

Algebra II/Trigonometry. Final Preliminary
Edition. Sherman K. Stein and Calvin D.
Crabill. Freeman, San Francisco, 1976. xvi,
404 pp. + 156 pp., illus. $8.

Alternative Approaches to Meeting Basic
Health Needs in Developing Countries. A Joint
UNICEF/WHO Study. V. Djukanovic and E.
P. Mach, Eds. World Health Organization,
Geneva, 1975 (U.S. distributor, Q Corp., Al-
bany, N.Y.). 116 pp. Paper, $10.60.

The Ambivalence of Cytostatic Therapy. Pa-
pers from a symposium, Dusseldorf, Nov.
1973. E. Grundmann and R. Gross, Eds.
Springer-Verlag, New York, 1975. viii, 246
pp., illus. $23.80. Recent Advances in Cancer
Research, 52. ’

Animal Disease Monitoring. Proceedings of
a symposium, Guelph, Ontario, Canada, July
1974. D. G. Ingram, W. R. Mitchell, and S.
W. Martin, Eds. Thomas, Springfield, Ill.,
1975. x, 216 pp., illus. $21.50.

Annual Review of Physiology. Vol. 38. Ernst
Knobil, Ralph R. Sonnenschein, and I. S.
Edelman, Eds. Annual Reviews, Palo Alto,
Calif., 1976. x, 650 pp. $15.

Annual Review of Psychology. Vol. 27. Mark
R. Rosenzweig and Lyman W. Porter, Eds.
Annual Reviews, Palo Alto, Calif., 1976. x,
640 pp. $15.

Anthropological Studies of Human Fertility.
Papers from a AAAS symposium, New York,
1975. Bernice A. Kaplan, Ed. Wayne State
University Press, Detroit, 1976. vi, 146 pp., il-
lus. $8.95. Reprinted from Human Biology,
vol. 48, No. 1.

An Approach to Problem Solving in Genet-
ics. Oval Myers, Jr., Richard A. Gilmore, and
DuWayne C. Englert. Stipes Publishing Co.,
Champaign, Ill., 1976. vi, 210 pp., illus. Pa-
per, $5.
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