
Andes has unique traits. Inca terraces, 
Blanco Imperial maize, and consumption 
of achira tubers may be more important 
in the "Sacred Valley" than anywhere 
else. However, the situation there pre- 
dominantly parallels what I saw in the up- 
per Huallaga and Maraiinn valleys in 
central Peru. The description this study 
provides of a part of Andean ethnobota- 
ny and cultural geography is good, and it 
should be widely used. 
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Diversity is the major strength of this 
volume, which summarizes a decade of 
work on photosynthesis, primarily at the 
whole plant, plant community, or ecosys- 
tem level. It consists of 35 chapters by 49 
authors, and it assembles up-to-date in- 
formation on the comparative productiv- 
ity and physiology of plants in a wide 
range of environments. The book will 
have its greatest value as a reference 
work providing quantitative information 
on primary production in such diverse 
environments as agricultural fields, rain 
forests, deserts, and the seas and on the 
factors that affect the rate of primary pro- 
duction in these environments. 

Troughton reviews the remarkable 
knowledge acquired during the past dec- 
ade concerning the C4 pathway for car- 
bon fixation in photosynthesis and the 
physiology and leaf anatomy that are re- 
lated to this unique adaptation. His re- 
view is important because of the relation- 
ship of the C4 system to plant productiv- 
ity and adaptation. Loomis and Gerakis 
discuss the role of the C3 and C4 path- 
ways in plant productivity. They report 
that when growing at low latitudes C4 

species are the world's most productive 
plants. At high latitudes, however, C3 

species have greater productivity. 
Loomis and Gerakis's analysis of the 
relationship of leaf area index, leaf angle, 
and light to maximum crop productivity 
is done well. They point out that a high 
leaf angle is of value only when the soil is 
covered with a dense canopy of leaves. 
Their analysis clears up some of the con- 
fusion over the relationship of plant pro- 
ductivity to the leaf area index, and they 
give examples of an optimum-type re- 

670 

Diversity is the major strength of this 
volume, which summarizes a decade of 
work on photosynthesis, primarily at the 
whole plant, plant community, or ecosys- 
tem level. It consists of 35 chapters by 49 
authors, and it assembles up-to-date in- 
formation on the comparative productiv- 
ity and physiology of plants in a wide 
range of environments. The book will 
have its greatest value as a reference 
work providing quantitative information 
on primary production in such diverse 
environments as agricultural fields, rain 
forests, deserts, and the seas and on the 
factors that affect the rate of primary pro- 
duction in these environments. 

Troughton reviews the remarkable 
knowledge acquired during the past dec- 
ade concerning the C4 pathway for car- 
bon fixation in photosynthesis and the 
physiology and leaf anatomy that are re- 
lated to this unique adaptation. His re- 
view is important because of the relation- 
ship of the C4 system to plant productiv- 
ity and adaptation. Loomis and Gerakis 
discuss the role of the C3 and C4 path- 
ways in plant productivity. They report 
that when growing at low latitudes C4 

species are the world's most productive 
plants. At high latitudes, however, C3 

species have greater productivity. 
Loomis and Gerakis's analysis of the 
relationship of leaf area index, leaf angle, 
and light to maximum crop productivity 
is done well. They point out that a high 
leaf angle is of value only when the soil is 
covered with a dense canopy of leaves. 
Their analysis clears up some of the con- 
fusion over the relationship of plant pro- 
ductivity to the leaf area index, and they 
give examples of an optimum-type re- 

670 

Diversity is the major strength of this 
volume, which summarizes a decade of 
work on photosynthesis, primarily at the 
whole plant, plant community, or ecosys- 
tem level. It consists of 35 chapters by 49 
authors, and it assembles up-to-date in- 
formation on the comparative productiv- 
ity and physiology of plants in a wide 
range of environments. The book will 
have its greatest value as a reference 
work providing quantitative information 
on primary production in such diverse 
environments as agricultural fields, rain 
forests, deserts, and the seas and on the 
factors that affect the rate of primary pro- 
duction in these environments. 

Troughton reviews the remarkable 
knowledge acquired during the past dec- 
ade concerning the C4 pathway for car- 
bon fixation in photosynthesis and the 
physiology and leaf anatomy that are re- 
lated to this unique adaptation. His re- 
view is important because of the relation- 
ship of the C4 system to plant productiv- 
ity and adaptation. Loomis and Gerakis 
discuss the role of the C3 and C4 path- 
ways in plant productivity. They report 
that when growing at low latitudes C4 

species are the world's most productive 
plants. At high latitudes, however, C3 

species have greater productivity. 
Loomis and Gerakis's analysis of the 
relationship of leaf area index, leaf angle, 
and light to maximum crop productivity 
is done well. They point out that a high 
leaf angle is of value only when the soil is 
covered with a dense canopy of leaves. 
Their analysis clears up some of the con- 
fusion over the relationship of plant pro- 
ductivity to the leaf area index, and they 
give examples of an optimum-type re- 

670 

sponse, a plateau-type response, and the 
response typical of some of the highly 
productive C4 species, in which produc- 
tivity continues to increase with increas- 
ing leaf area to indices as high as 20. 

During the last decade, it has been 
shown that water controls the rate of 
photosynthesis not only through stoma- 
tal closure but also by directly affecting 
the biochemical processes. Slavik dis- 
cusses this work and points out that the 
relative importance of stomatal process- 
es and direct biochemical effects of wa- 
ter in controlling CO 2 uptake depends on 
the environmental conditions, the water 
stress within the plant, and the species of 
plant. 

A much greater understanding of the 
effect of temperature on photosynthesis 
has also been obtained in recent years. It 
is now known that the upper limits of 
temperatures at which photosynthesis is 
possible vary from 35?C to more than 
60?C, depending on the species. Like- 
wise, species differ markedly in their abil- 
ity to perform photosynthesis at low tem- 
peratures. Some species are sensitive to 
mere chilling, whereas in others photo- 
synthesis proceeds until the leaf tissue 
actually freezes. Although the reasons 
for these differences in sensitivity to tem- 
perature are not yet understood, it is 
clear that during evolution remarkable 
differences in ability to tolerate extremes 
of temperature have developed. This sug- 
gests that man may be able to alter the 
temperature sensitivity of a given spe- 
cies markedly once an understanding of 
the mechanisms of tolerance is attained. 

The role of radiant energy in terrestrial 
and aquatic communities is discussed at 
some length in the book. The greatest 
value of the chapters on that subject is to 
bring the reader up to date on the gradual 
progress that has been made during the 
past decade and to increase his under- 
standing of the role of light in commu- 
nities of plants with different leaf struc- 
tures. 

A large section of the book is devoted 
to primary productivity in various envi- 
ronments. These chapters, on the whole, 
are done well, and they pull together in- 
formation that will be useful to the ecolo- 
gist or agricultural researcher. Finally, 
the possibility of enhancing photosyn- 
thetic productivity is evaluated in the 
light of major research efforts during the 
past decade on the alteration of photo- 
synthesis through genetic manipulations. 
Although the practical results of those ef- 
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has been laid for a significant accomplish- 
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a comparative survey of the photosyn- 
thetic activity of different ecosystems, 
both terrestrial and aquatic, including an 
examination of the physiological basis of 
such activity and its possible modifica- 
tion by management and breeding." 
Many of the reviews tend to be weighted 
with citations of the author's own work 
to the exclusion of other work that might 
(or should) have been cited, but because 
the authors represent many of the 
world's prominent laboratories where 
the physiology and ecology of plant pro- 
ductivity are being investigated, the vol- 
ume comes nearer to reaching the edi- 
tor's stated goal than anything yet pub- 
lished on photosynthesis. 

DALE N. Moss 
Department ofAgronomy and Plant 
Genetics, University of Minnesota, 
St. Paul 
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BARLTROP and J. D. COYLE. Wiley, New 
York, 1975. xii, 376 pp., illus. $39.50. 
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A number of books in organic pho- 
tochemistry appeared about a half dec- 
ade after the field began to undergo expo- 
nential growth about 1960. These are gen- 
erally quite good but are now ten years 
old. Thus the timing of Barltrop and 
Coyle's book is right. 

The book covers the literature and the 
theory of photochemistry. The first two 
chapters cover the basic principles of 
light absorption, multiplicity, excited 
states and properties, types of transition, 
and modes of formation of excited spe- 
cies. A third chapter deals with pho- 
tophysical processes such as fluores- 
cence, radiationless decay, and Franck- 
Condon effects-thus emphasizing time- 
dependent behavior-and a fourth con- 
siders quenching processes such as ener- 
gy transfer, heavy atom quenching, and 
electron transfer. Chapter 5 discusses dif- 
ferent methods of deriving photochemi- 
cal reaction mechanisms. Chapter 6 
deals with the concepts of reaction al- 
lowedness and forbiddenness. A seventh 
chapter considers mechanisms of carbon- 
yl chromophore reactions, chapter 8 
turns to carbon-to-carbon 7r-bond chro- 
mophore transformations, and chapter 9 
treats aromatic photochemistry. Chap- 
ters 10 and 11 concern themselves with 
nitrogen-containing molecules and satu- 
rated species, respectively. A useful 
brief appendix on group theory is includ- 
ed. 

The book is quite well done. Writing 
such a book is a challenge, because pho- 
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tochemistry has a vast literature, and be- 
cause a theory that is in vogue or a reac- 
tion that is of interest at a given moment 
may not be so a few years later. Barltrop 
and Coyle have handled the problem 
well. They have emphasized current liter- 
ature over older literature perhaps a little 
more than the reviewer might have 
wished, but the treatment is current 
while still giving historical perspective 
for the most part. 

The number of errors is small, but it 
seems to be the duty of a reviewer to find 
errors or weak points, and this reviewer 
will do so. Among the things one might 
mention is the use of "stereospecific" on 
p. 204 where "stereoselective" is meant. 
On p. 167 there is a mix-up of references 
so that Longuet-Higgins is credited in 
the wrong place for the wrong contribu- 
tion. The discussion of meta electron 
transmission on pp. 287-290 quotes the 
reviewer's theoretical contributions with 
reference to work that was in fact done 
later. The same occurs in connection 
with discussion of n-,-* photochemistry. 
The reviewer would be less than human 
if he did not comment on his name's 
being misspelled throughout chapter 6. 
Finally, although Mobius benzene is dis- 
cussed, there is no general discussion of 
the difference between Mobius and 
Huickel systems. An author index would 
have been helpful, since so many photo- 
chemists look things up by reference to 
their memory of who did the work. As 
can be seen, though, these deficiencies 
will not necessarily detract from the gen- 
eral usefulness of the text. 

Having aired some minor complaints, 
the reviewer can turn to some strong 
points. First, there is a very broad cov- 
erage of different types of photochemical 
reactions, and the examples are quite 
representative. Second, the inter- 
pretations given are lucid and concise 
and approximate closely those of the au- 
thors of the original literature. Third, 
there is good balance between theory 
and fact. Finally, there is sufficient mate- 
rial to provide good background for 
someone new to photochemistry and al- 
so to intrigue the specialist. 

In conclusion, this book will be of use 
to active researchers in photochemistry 
and to those graduate students who can 
specify an expensive gift at Christmas- 
time. 

The only really negative comment 
about the book concerns the price. An 
author often does well to make a low 
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