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Physiology of Crop Yield, 2nd edn, by R. HAay &
J. R. PorTER. 328 pp. Oxford, UK : Blackwell Pub-
lishing (2006). £39.99 (US$59-99, AUSS$115-00).
ISBN 9781405108591 (Paperback).

The first edition of this book, authored by R. K. M.
Hay & A.J. Walker, was published in 1989. It soon
became an essential student text, because it presented
the many advances in crop physiology integrated
through a theme of resource capture and use.

This second edition is long overdue. The interven-
ing years have seen an amazing expansion of our
knowledge and in some cases of our understanding of
plants at the molecular level. The crop scientist,
however, needs a much broader perspective, and must
be able to interpret the knowledge arising from mol-
ecular studies to the responses of individual plants to
their environment, to the responses of populations of
plants (growing crops) to environment and manage-
ment options, and increasingly, to the environmental
consequences of cropping systems.

This book emphasizes the population level of crop
responses (e.g. yield per unit area, leaf area index) and
interprets this as an energy transformation process.
Recent developments in our knowledge of crop phe-
nology are given in chapter 2. Chapter 3 deals with
canopy interception of solar radiation and includes
canopy architecture and canopy management. Chap-
ter 4 deals with photosynthesis and photorespiration,
with particular emphasis on photosynthetic efficiency,
and considers photosynthesis as a cellular biochemi-
cal process as well as a leaf diffusive process and a
crop canopy process. The C4 pathway is described.
The impacts of water shortage, nitrogen and ozone
of photosynthesis are also dealt with. Chapter 5 deals
with respiration as the loss of CO, and the split be-
tween respiration associated with maintenance of
the structure and that associated with growth. What
determines the partitioning of dry matter to the
harvested parts of plants is not as well understood
as might be expected and is covered in chapter 6. The
concepts of harvest index and limitations by source
or sink are considered. The contrasts between historic
trends in harvest index and yield components in
wheat, barley and maize are described to illustrate the
diverse pathways to achieving high yields. Grass
swards provide a difficult subject for physiological

research and interpretation because (a) the canopy
‘source’ is also the harvested ‘sink’ and (b) because the
‘crop’ is usually a mixture of genotypes, species and
types of plant. The authors include a useful section
on assimilate partitioning in grassland which deals
with the implications for management and the over-
wintering and growth of white clover. A brief section
compares assimilate partitioning in diseased plants.
In chapter 7, the limitations imposed by water supply
and nitrogen are discussed from the stance of resource
use efficiency. The physiology of crop quality is dealt
with in the short chapter 8. A new feature in this se-
cond edition is the coverage of simulation modelling
of crops (chapter 9) with detailed descriptions of
the AFRC2 wheat model, the CROPGRO soybean
model and a maize model. The final chapter, chapter
10, is titled ‘Crop physiology: the future’. It deals
with the understanding which crop physiologists can
bring to policy imperatives such as lowering inputs
(especially nitrogen), crop quality, new crops (in-
cluding the domestication of biomass crops) as well as
the potentials for increasing photosynthesis and yield.

This is a thoughtful and well-written book. It pres-
ents a sound synopsis of what we currently under-
stand about how crops grow, how they produce the
portions or components we want to harvest and how
much we can manipulate the productive system. The
subject matter has implications for the development
of more sustainable crop production systems through
increased resource utilization. The environmental
impacts of crop residues might have deserved a brief
mention as might quality in oil crops. However, these
are matters of detail in what is a successful volume.
I would hope that this would become a widely used
textbook for advanced undergraduates.

ROBERT E.L. NAYLOR
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Statistics Explained: An Introductory Guide for Life
Scientists by S. McKiLLup. 280 pp. Cambridge:
Cambridge University Press (2005). £19.99 (Paper-
back), £45.00 (Hardback). ISBN 0521543169
(Paperback), 052183550X (Hardback).

Statistics is ultimately about extracting relatively
simple messages from more complex sets of data.
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