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The nine articles in this book present 
fairly comprehensive reviews of current 
areas of research on chloroplast struc- 
ture and function. The topics covered 
are the ultrastructure of plastids, light- 
induced chloroplast contraction and 
movement, plastid inheritance and mu- 
tations, nucleic acids and information 
processing in chloroplasts, lipids of 
chloroplasts, biochemistry of photo- 
phosphorylation, carbohydrate metab- 
olism by chloroplasts, and biosynthesis 
by chloroplasts. In addition there is 
an introductory article by Robert Hill 
which is easily one of the best historical 
overviews of the field of chloroplast 
structure and function ever published 
in such a brief and well-written form. 
Each article is accompanied by an im- 
pressive bibliography. 

Since each author apparently was 
charged to be as comprehensive as pos- 
sible, the articles are a gold mine of 
tabulated material. This is the sort of 
book one uses when one wants to know, 
for instance, the nature of all lipids 
found in chloroplasts, or the DNA con- 
tent in grams of the chloroplasts of a 
particular organism. Indeed, one of the 
best articles is one, by Woodcock and 
Bogorad, in which is tabulated for easy 
reference nearly all the information 
available on the nucleic acids of chloro- 
plasts as well as ideas about their prob- 
able function. Comparison between 
chloroplast DNA's and those of mito- 
chondria, bacteria, viruses, and higher 
plant nuclei is presented in well-refer- 
enced tables. 

Another compendious article is by 
Goodwin on biosynthesis by chloro- 
plasts. Here, in the encyclopedic style 
we have come to stand in awe of from 
this author, is presented a magnificent 
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and the reproduction of electron photo- 
micrographs is of high quality. 

Photosynthetic functions of chloro- 
plasts are reviewed in an article on pho- 
tophosphorylation by Avron and one on 
carbohydrate metabolism by Gibbs. The 
book does not present a review of what 
might be termed the "photophysics" of 
photosynthesis, although electron flow 
is covered in the article on photophos- 
phorylation. Action spectra for various 
light reactions in plastids, fluorescence 
in vivo, delayed fluorescence, and light- 
capturing pigment systems are among 
topics not reviewed separately. 

There is a good subject index at the 
back of the text. This volume will be of 
use to students and researchers in plant 
physiology, biochemistry, and cellular 
physiology. It is a marvelous source of 
information for the teacher seeking a 
comprehensive review of chloroplasts 
and would be an excellent beginning 
reference for the graduate student or re- 
searcher who is contemplating work in 
the field of chloroplast structure and 
function. 

HARVARD LYMAN 
Division of Biological Sciences, 
State University of New York, 
Stony Brook 

Cytogenetics 
Cytoplasmic Genes and Organelles. RUTH 
SAGER. Academic Press, New York, 1972. 
xiv, 406 pp. + plates. $12.50. 

My own decision to study cytoplas- 
mic inheritance was made largely be- 
cause of a review paper written a dozen 
years ago by Ruth Sager describing her 
work on cytoplasmic genes in Chlamy- 
domonas. It was clear then that she had 
uncovered some fascinating genetic 
phenomena although the significance of 
these phenomena was obscure. 

A wealth of information published in 
the years since has shown that the 
chloroplasts and mitochondria of eu- 
karyotic cells contain DNA distinct 
from the nuclear (DNA and that these 
organelles possess unique protein-syn- 
thesizing systems as well. Recent work 
has established that chloroplast and 
mitochondrial DNA's have limited cod- 
ing capacities when compared to the 
DNA of the eukaryote nucleus. It has 
also been established that the ribosomal 
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chloroplast or mitochondrial DNA. It 
seems likely that if we are to deter- 
mine what proteins are coded by or- 
ganelle DNA, it will be necessary to use 
the classical genetic approach of estab- 
lishing the primary defects present in 
mutants residing in these DNA's. 
Through the study of selected cytoplas- 
mic genetic systems which are probably 
localized in organelle DNA, it may be 
possible to ascertain not only what pro- 
teins are coded by organelle DNA but 
also how the genes resident in chloro- 
plasts and mitochondria segregate and 
recombine. 

Sager has been in the thick of the 
research described, and, although much 
of the work has been summarized in 
review articles and symposia, nowhere 
has it all been brought together recent- 
ly under the critical eye of a principal 
investigator in the field. The great vir- 
tue of Sager's book is that it does just 
this and at the same time puts the 
recent findings in perspective with re- 
spect to an extensive older literature 
dating its beginnings almost to the time 
of the rediscovery of Mendel's princi- 
ples. 

After a review of what is now 
known about organelle DNA the book 
is divided into two sections. The first, 
Genetic Analysis of Cytoplasmic Sys- 
tems, deals principally with 'Sager's own 
research on the inheritance, segrega- 
tion, and recombination of cytoplasmic, 
possibly chloroplast, genes in Chlamydo- 
monas and the extensive literature on 
these same topics with respect to mito- 
chondrial genes in yeast. Cytoplasmic 
genes affecting mitochondria in Neuros- 
pora and cytoplasmic genes affecting 
chloroplasts in higher plants are also 
considered. Even the less well defined 
cytoplasmic genetic systems known in 
fungi and higher plants are also dis- 
cussed especially with respect to wheth- 
er they may be related to organelles or 
not. 

The second part of the book, Cyto- 
plasmic Genes and Organelle Biogenesis, 
reviews in two extensive chapters what 
we know about the structure of chloro- 
plasts and mitochondria; their protein- 
synthesizing systems; and what the 
functions of these protein-synthesizing 
systems may be. 

The only important flaw in the book 
has to do with the author's discussion of 
her own work on Chlamydomonas. One 
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of the difficulties in writing a book such 
as this is the great temptation to in- 
clude one's own unpublished data. Sag- 
er has succumbed to this temptation and 
has presented experiments on the physi- 
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