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Two ideas have profoundly influenced 
modern thinking about photosynthesis. 
One of them goes back 50 years to C. B. 
van Niel, who, working with anoxygenic 
photosynthetic bacteria, suggested that 
the primary reaction in photosynthesis 
results in the production of a reducing 
component and an oxidizing component. 
Today this is known as a charge separa- 
tion. 

The other idea is more general and 
originated outside of this field. It is the 
chemosmotic coupling hypothesis of P. 
Mitchell. According to this hypothesis, 
the transfer of electrons down a redox 
gradient in a unit membrane occurs in 
such a manner as to produce a proton 
gradient over the membrane. This latter 
gradient serves to drive phosphorylation 
of adenosine diphosphate and other en- 
ergy-demanding processes in the mem- 
brane. 

These ideas are central to the subject 
of photosynthesis, and, accordingly, 
they form the basis for the largest section 
in this book, entitled Photometabolism. 
The section is built up around the reac- 
tion center, the isolation of which, by 
Clayton and co-workers, is one of the 
more recent landmarks in photosynthe- 
sis research. The sequence of events be- 
ginning with the transfer of excitation 
energy from antenna pigments to reac- 
tion center, and the conversion of this 
energy into a proton gradient, are de- 
scribed and discussed in 15 chapters. 

The redundancy that the editors men- 
tion in their preface is most apparent in 
this section. Whether or not this is a dis- 
advantage is a question for the individual 
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reader to decide. I found it slightly irri- 
tating. 

Organisms that carry out the process- 
es described above are structurally very 
specialized. Therefore, the section on 
structure is an important one. Most of 
the chapters in the section are concerned 
with membranes or membrane com- 
ponents. The membranes of purple bac- 
teria are much better understood than 
those of the other groups, and hence the 
long, well-written chapter on them by 
Niederman and Gibson dominates the 
section. 

The structure of the photosynthetic 
apparatus of the green bacteria is unique. 
One of the light-harvesting components 
of these bacteria is a water-soluble bac- 
teriochlorophyll a-protein complex that 
has been purified. Its structure and prop- 
erties are described in a pithy paper by 
Olson. 

Over the years a large number of data 
on many of the chemical constituents of 
photosynthetic bacteria have accumu- 
lated. Much of this information has been 
collected, ordered, and evaluated in the 
section on chemical composition. Carot- 
enoids, cytochromes, and complex lipids 
are treated here. Methods of isolation 
and identification are also included, and 
these chapters will serve as invaluable 
sources of reference for years to come. 

Apart from these sections and the bal- 
anced introductory chapter by Pfennig, 
the book presents a disconnected pic- 
ture. Everybody would agree that the 
ability to convert light energy to chem- 
ical energy only under anaerobic condi- 
tions must have profound physiological 
(and ecological) consequences for the or- 
ganism concerned. It follows that the 
ways in which the cell's physiological 
and biosynthetic machinery interacts 
with this special type of energy metabo- 
lism are very important. An awareness of 
this is cardinal in any attempt to properly 
describe the photosynthetic bacteria. But 
the sections on phosphorylation, periph- 
eral oxidations and reductions, biosyn- 
thesis, and physiology seem to have 
been compiled without this in mind. As 
the chapters in these sections show, 
there are plenty of data and ideas. What 
is needed is coordination and a more 
imaginative disposition of the subject 
matter so as to integrate the various as- 
pects, as is accomplished in the section 
on photometabolism. 

Nevertheless many of the individual 
papers in these sections are very good. 
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lan on the control and kinetics of photo- 
synthetic membrane development. Al- 
though it is established that at least some 
of the intracellular photosynthetic mem- 

One of the most exciting is that by Kap- 
lan on the control and kinetics of photo- 
synthetic membrane development. Al- 
though it is established that at least some 
of the intracellular photosynthetic mem- 

One of the most exciting is that by Kap- 
lan on the control and kinetics of photo- 
synthetic membrane development. Al- 
though it is established that at least some 
of the intracellular photosynthetic mem- 

brane is continuous with the peripheral, 
cytoplasmic membrane, it is still uncer- 
tain whether the intracellular membrane 
originates by invagination of the periph- 
eral membrane. Kaplan's group has at- 
tempted to answer this type of question 
by the use of the technique of density 
shift, in which "heavy" membranes pro- 
duced during growth in heavy water may 
be separated from those produced after a 
period of growth in ordinary water. 

A sense of up-to-dateness is given 
here, as it is in many of the other chap- 
ters, by the inclusion of a note added in 
proof. Kaplan's addition describes an 
extraordinary finding with synchronous 
cultures of Rhodopseudomonas spher- 
oides. In these cultures the rate of syn- 
thesis and incorporation of membrane 
proteins and photosynthetic pigments 
was shown to be constant throughout 
the cell cycle. However, synthesis and 
incorporation of the phospholipids was 
limited to a short period just prior to cell 
division. These results raise questions 
of great significance with respect to 
membrane synthesis, not only in photo- 
synthetic bacteria, but in every kind of 
cell. 

In summing up, I would say that the 
book's strength lies in its up-to-date 
treatment of the photochemical and 
closely associated metabolic and struc- 
tural aspects of the anoxygenic photo- 
synthetic bacteria (the blue-green photo- 
synthetic bacteria are scarcely men- 
tioned in the book), and it should be 
available to every research worker in the 
field of photosynthesis, oxygenic and 
anoxygenic alike. Those looking for a co- 
herent picture of the biochemistry and 
biology of the photosynthetic bacteria 
will not find it here. 

JOHN G. ORMEROD 
Botanical Laboratory, 
University of Oslo, 
Oslo 3, Norway 
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In his essay on "Darwin's tree of na- 
ture" in this volume, Howard E. Gruber 
comments on the existence of different 
esthetic moods in science. The pre- 
vailing mood in the present volume is 
one of reaction against the cold formality 
of the idealized model and admission of 
the subjectivity of science. 

This subjectivity was imposed on 
physics early in the present century 
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