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Book review

Nutrient disequilibria in agricultural
ecosystems edited by E. M. A. Smaling, O.
Oenema, and L.O. Fresco. CABI Publishing,
Wallingford, UK. 1999.336 p. Hardback. ISBN
0-85199-268-4. Price £60.00; US$110.00.

This book draws together a considerable amount
of information on the causes of nutrient imbalances
in agroecosystems and examines ways of quanti-
fying and managing nutrient stocks. In addition to
soil, plant, and animal sciences, this challenging
topic incorporates ecology, economics, and policy
development. It will be of interest to everyone
concerned about the sustainability of agricultural
production systems, the impacts of land manage-
ment on the environment, and the efficient use of
fertilisers, and, as such, is a very timely publication.

The Preface includes a plea to economists to
recognise the value of natural resources such as soil,
water, and air. The examples listed in the Preface
to "illustrate the importance of carbon and nutrient
stocks and flows" include some interesting
emphases. For example, the loss of nutrients caused
by deforestation in the tropics may be "saddening"
for soil scientists but, I suggest, it is tragic for the
local inhabitants. Similarly, the value of nutrients
deposited by flood waters may be small compen-
sation for peasant farmers who lost their homes,
stock, and current crops in the flood.

The first six chapters of the book are, in the
editors' terms, conceptual in nature and the next
eight report on a series of case studies. The
examples used are mainly concerned with managed
ecosystems, including those in tropical, temperate,
and aquatic environments.

The first c-hapter (van Noordwijk) briefly
reviews the history of soil fertility research from
the Rothamsted trials started in the 1840s to the
more recent emphasis on modelling. It also contains
a useful discussion of the efficiency of nutrient use
in agroecosystems. Overall nutrient-use efficiency
is separated into application, uptake, utilisation
(conversion into plant or animal products), and
harvest components. Although not original, these
distinctions should help to remove some of the
confusion resulting from poorly or undefined

references to nutrient use efficiency common in the
literature. Efficiency is influenced by nutrient
reactions in the soil, spatial variability in nutrient
concentrations, nutrients lost by leaching and
volatilisation, nutrients removed in produce, and
economic factors. It also depends on identifying and
achieving optimum concentrations of plant
available nutrients for individual crops (Chapter 2,
Janssen). However, Janssen's assertion that a
"perfect agroecosystem" is one in which there are
no nutrient deficiencies or excesses and in which
plants can absorb all available nutrients ignores the
range of soil processes which influences the
availability of fertiliser nutrients. The suggestion
that a crop which removes all available nutrients
can achieve full potential yield is also unrealistic.

Uncertainties in nutrient budgets are discussed
in Chapter 4 (Oenema & Heinen). They identify
possible sources of error and bias and conclude that
the scale of errors in the various components of
production systems should be identified and
sampling systems developed to minimise them. Bias
can be introduced by fraud if budgets are used to
implement fertiliser-use policies.

The techniques proposed for improving nutrient
management are largely conventional. They include
minimising nutrients lost through leaching and
erosion, adding nutrients as fertilisers and
concentrates for livestock, recycling organic
materials, and increasing the efficiency with which
nutrients are used. Nutrient management also
involves balancing economic and environmental
concerns. The book acknowledges that all manage-
ment strategies have associated risks but does little
to suggest how these risks can be quantified and
applied.

The discussion of economic policy for main-
taining soil fertility (Chapter 6, Kuyven et al.) is
largely based on examples from less developed
countries. Similarly, many of the case studies in
Chapters 7-11 present nutrient balances from
various production systems in Africa and Asia. The
remaining case studies include nitrogen cycling in
Norwegian fisheries (Chapter 11, Bleken), a
comparison of nutrient dynamics under a range of
organic and conventional farming systems in
Switzerland (Chapter 12, Mader et al.), and
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comparative nutrient budgets in temperate grazed
pastures in New Zealand, England, and the
Netherlands (Chapter 14, Goh & Williams).

The editors suggest that the eight case studies
are not meant to give an exhaustive picture of the
subject of nutrient flows and balances. Rather, "they
are meant to paint a picture of the wide variety of
situations where nutrient flows and the technologies
to change them play a role". The weakness of this
publication stems from the lack of any attempt to
provide a link between the conceptual reviews of
the first six chapters and the case studies in the
remaining chapters. Little or no attention is given
to examples of models of the processes which
control commercial production, in spite of the need
for such approaches made in the earlier chapters.

Some of the case studies are interesting but none
is particularly useful in the sense that they can
support management decisions. Case studies belong
more to the realms of the social than to the natural
sciences. In the introduction to his "English Social
History", G. M. Trevelyan suggested that "the
generalisations which are the stock-in-trade of the
social historian, must necessarily be based on a
small number of particular instances, which are
assumed to be typical, but which cannot be the
whole of the complicated truth".

This may have been acceptable for English
social history in 1941 but it is not an adequate
approach for soil science in 2000. Generalisations
based on "a small number of particular instances"
have little practical value in the present world.
Quantitative information on as much of the
"complicated truth" as possible is required to add
verity to the generalisations and to allow them to
be applied in circumstances which differ from, but
can be related to, the particular instances.

New Zealand scientists have understood this
need and have attempted to satisfy it since the
pioneering work of Karlovsky and Middleton, more
than 30 years ago. Their work on nutrient balances
led to the development of some of the first
practical techniques for estimating the nutrient
requirements of commercial agriculture culmin-
ating in the comprehensive models recently
published by AgResearch. These latter models
can compare fertiliser strategies for individual
enterprises in economic terms. They can also

compare nutrient efficiences and financial
performance between different types of farming
and different geographical regions far more
reliably than comparisons based on supposedly
typical case studies.

The chapter on "Comparative nutrient budgets
in temperate grazed pastoral symptoms", by Kuan
Goh and Prue Williams, had the opportunity to
review and summarise New Zealand work on
nutrient balances for the benefit of scientists and
students in New Zealand and also bring New
Zealand research to the attention of a worldwide
audience. They acknowledge that the data they
present are site and case specific and suggest that
further research is needed in a wider range of
conditions. Unfortunately, they have chosen to
ignore much of the extensive research done in New
Zealand to extend nutrient balance data to wide
ranges of conditions, either by mechanistic
modelling or by systematic surveys.

Similarly, the numerous quantitative models of
nitrogen and carbon cycling published in North
America and Europe during the last 25 years receive
scant attention in this publication.

The rather clumsy title of the book anticipates
the quaint grammatical style of many of the
chapters. While not seriously detracting from the
messages conveyed, this can be rather distracting
for readers whose first (or only) language is English.
Having said this, I must admit to struggling with
the meaning of "we hope for breakthroughs on so
far fictitious, yet highly desirable nutrients flows",
an example of which is "the teaching of cattle to
keep moving while urinating and defecating".

The authors have reaffirmed the importance of
nutrient cycling and the efficiency with which
nutrients are used in modern production systems
but they have failed to demonstrate how knowledge
of the transformations and processes involved can
be used to develop quantitative and widely
applicable management advice.
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