
the biology of selenium, but these are 
loaded with information and are well 
documented. They encompass nutri- 
tion, assimilation, metabolism, toxicity, 
human biology, and therapeutic appli- 
cations. The chapters are readable and 
could well serve as a short course in 
the biology of selenium as well as a 
convenient guide to the original papers 
and to older reviews. 

Since the chapters in the volume 
were written, selenium has been identi- 
fied as an integral part of the enzyme 
glutathione peroxidase (J. T. Rotruck, 
A. L. Pope, H. E. Ganther, A. B. Swan- 
son, D. G. Hafeman, W. G. Hoekstra, 
Science 179, 588 [1973]). This finding 
has already given research on selenium 
a new direction, as well as new in- 
tensity. Present and future researchers 
will need to know as much basic chem- 
istry of organoselenium compounds as 
possible, and that is what this volume 
is all about. 
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Most of the potentially arable soil re- 
maining unfarmed in the world is saline 
to some degree, and water available for 
its irrigation is also saline. Consequently 
it has become increasingly important 
that the ecology and physiology of 
plants able to tolerate soils containing 
extraneous salts be better understood 
and that procedures for better utiliza- 
tion of saline waters for irrigation be 
devised. Moreover, the difficulties en- 
countered in the utilization of coastal 
salt marshes have been of sufficient mag- 
nitude that many of these areas have 
not been significantly altered and con- 
stitute some of the few remaining pris- 
tine ecosystems, inviting the attention of 
many ecologists. Thus it is timely that 
the proceedings of this symposium be 
published. 

The book is not offered as a com- 
pendium of research from all the diverse 
fields encompassed by the title, but is 
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research, but there is little attempt to 
evaluate current knowledge, generalize, 
or formulate new concepts. There are, 
however, numerous instances where 
need for intensive research is pointed 
out. The emphasis is mostly on the halo- 
phytes of the United States, with only 
one of the authors being from outside 
of the country. 

This book will be a good introduc- 
tion to newcomers in halophyte re- 
search and a good review for scientists 
already in the field. There are over 2000 
references, and much of the informa- 
tion on halophytes in the United States 
is brought together for the first time. 
The topics considered are diverse, and 
although most of the important disci- 
plines are represented the representa- 
tion is uneven. Eighty percent of the 
book is about coastal marshes and man- 
groves, with only 20 percent dedicated 
to desert halophytes, perhaps because 
most of the authors are from the 
eastern seaboard or gulf coast states. 

The book is divided into four parts 
as follows: 

1) A brief introductory overview by 
V. J. Chapman summarizing ecological 
literature on halophytes over the past 
ten years. 

2) Halophytes of the United States: 
Distribution, Ecology, Anatomy and 
Physiology. The chapters on distribution 
are primarily extensive reviews of the 
literature with only brief consideration 
of community relationships or factors 
influencing distribution. An exception is 
the chapter on mangroves (Gerald E. 
Walsh), which is an excellent and com- 
prehensive ecological survey comparing 
the mangroves of the world. The two 
chapters on the physiology of halo- 
phytes are also excellent reviews, in- 
cluding some evaluation of available 
information. 

3) Habitat Associations of Halo- 
phytes. This portion of the book con- 
sists of several brief research reports 
followed by reviews on the roles of ani- 
mals in salt marsh ecosystems. These 
reviews add considerably to the book, 
broadening the ecological scope to in- 
clude both vertebrates and inverte- 
brates and their role in the ecosystem. 

4) Applied Research Related to Halo- 
phytes. What man has done and might 
do to salt marsh vegetation is considered 
in chapters on the effects of herbicides, 
fertilizer, and reclamation of disturbed 
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chapter, by E. P. Odum, emphasizes the 
unique energy relationships of coastal 
marshes, wherein halophytes expend 
considerable energy to survive under 
salt stress but take advantage of tidal 
irrigation to balance the energy demand. 

This book is a valuable reference. 
Typographical errors, misspelling of 
simple words and author's names, and 
the omission of references from bibliog- 
raphies are too abundant and will be 
detractive to many readers. An in- 
troduction or epilogue summarizing the 
major problems and principles would 
have added considerably to the book. 

IRVING MCNULTY 
Departlment of Biology, University of 
Utah, Salt Lake City 

Cytogenetics 
Somatic Cell Hybridization. Proceedings of 
a conference, Wintei- Park, Fla., Mar. 
1973. RICHARD L. DAVIDSON and FELIX F. 
DE LA CRUZ, Eds. Raven, New York, 
1974. xviii, 296 pp., illus. $19.75. 

Of the 33 contributions to this vol- 
ume 27 are short papers of the sort 
given at large meetings, two (by Krooth 
and Ephrussi) are brief commentaries, 
and four are reviews of moderate 
length. The reviews deal with the uses 
of somatic cell hybrids in human gene 
mapping (Ruddle); in studies of virus- 
cell interactions, immune functions, and 
antigenic determinants (Koprowski and 
Knowles); in studies of the expression 
of differentiated functions (Davidson); 
and in the analysis of gene expression 
and nuclear function in binucleated het- 
erokaryons (Ringertz). 

Taken together, the reviews and the 
experimental papers present practically 
every type of experiment that has been 
attempted with somatic cell hybrids. 
Such experiments fall into two cate- 
gories: those performed directly on 

heterokaryons within the first few hours 
after fusion has occurred, and those 
performed on the synkaryon hybrids 
which grow out as clones following the 
rare event of nuclear fusion. The former 

type of experiment, which requires di- 
rect cytochemical observation, can pro- 
duce dramatic and unequivocal results 
-as exemplified by the beautiful experi- 
ments on nuclear-cytoplasmic interac- 
tions reviewed in this volume by Ring- 
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exact state of the chromosomes that 
remain after many cell generations. 
Thus, as we have discussed elsewhere 
(F. M. Davis and E. A. Adelberg, 
Bacteriol. Rev. 73, 197 [1973]), experi- 
ments on the expression of tissue-spe- 
cific genes in hybrids have not as yet 
thrown much light on the mechanisms 
of differentiation. On the other hand, 
the ability to make clonal hybrids has 
opened up the highly successful field 
of gene mapping-exemplified in this 
volume by Ruddle's review. 

The title of this book is misleading. 
With the exception of one short paper, 
there is nothing in the book about hy- 
bridization. Rather, it is about the 

applications of hybrids to the solutions 
of certain problems. Unfortunately, the 
number of problems that have been so 
illuminated is small. Readers of this 
book will learn a little about the control 
of the cell cycle and about nuclear 
inactivation in chick erythrocytes. They 
will discover that fusion hybrids are 
useful for revealing the presence of 
latent viruses and for turning on genes 
that are normally not expressed (such 
as the gene for complement C4 in HeLa 
cells). They will certainly discover the 

utility of hybrids for gene mapping, 
particularly in the human genome. 
Mostly, however, they will find a wealth 
of data that pertain only to the artifac- 
tual systems that fusion hybrids repre- 
sent and seem to me to have little sig- 
nificance for the normal cell phenomena 
they were designed to investigate. 

EDWARD A. ADELBERG 

Department of Human Genetics, 
Yale University, 
New Haven, Connecticut 

Organic Substances 

The Total Synthesis of Natural Products. 
JOHN APSIMON, Ed. Wiley-Interscience, 
New York, 1973. Vol. 1, xii, 604 pp., 
illus. $24.95. Vol. 2, xii, 754 pp., illus. 
$22.50. 

These two volumes (a third is in the 

offing) through flow charts and text 

present accounts of total syntheses of 
natural products that have been devised 

by chemists mainly during the past 40 

years. The classes of natural products 
that have been selected for inclusion 
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are the more important ones, as the 
voluminous literature citations that fol- 
low each review indicate. Volume 1 
deals with syntheses of carbohydrates, 
prostaglandins, pyrrole pigments, nu- 
cleic acids, antibiotics, and oxygen ring 
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compounds. Volume 2 features a more 

structurally homogeneous format and 
covers monoterpenes, sesquiterpenes, 
triterpenes, and aromatic steroids. 
Volume 3 will include diterpenes and 
alkaloids. A review of nonaromatic 
steroid synthesis might also be ap- 
propriate for the sake of completeness, 
although the 1970 review by Akhrem 
and Titov covers the topic thoroughly. 

For the most part the series has been 

carefully edited. The formulas, an all- 

important part of synthesis reviews of 
this sort, have been clearly and care- 

fully drawn. The authors have 

thoroughly covered the literature, and 
some have even included unpublished 
work in their reviews. The flow charts 
would be considerably more useful if 

reagents and yields were indicated for 
the majority of synthetic steps. Some 
authors show reagents and some note 

yields, but in no case are both con- 

sistently presented. In view of the 
recent and welcome proliferation of 

synthetic methodology, the efficiency of 
a given transformation needs to be con- 
sidered in an evaluation of the syn- 
thesis. Thus reported yields must as- 
sume increasing importance in reviews 
of this type. 

When complete this series should con- 
stitute the most up-to-date and compre- 
hensive source book on natural product 
synthesis. It will be of great utility to 
those practicing or studying the art of 

synthesis, master and tyro alike. For 
most topics the flow charts alone can 

give the reader ideas regarding possible 
solutions for synthetic problems the 
reader may be confronted with in his 
own research. Therein lies much of the 
value of a series of this nature. 
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