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Soils of the tropics

Tropical soils—properties and management for
sustainable agriculture by A.S.R. Juo and K.
Franzluebbers. Oxford University Press, 2003. Hard-
back, 281 pp. ISBN 0195115988. £45.

Properties and management of soils of the tropics,
by A. van Wambeke and F. Nachtergaele. CD Rom,
FAO Land and Water Digital Media Series 24, 2003;
ISBN 9251050074. US$44.

One-third of the soils of the world are in the
tropics and these support more than three-quarters
of the world population and yet more is known
about the soil resources in the temperate regions.
The three main causes are that research lags behind,
that persistent myths continue to hinder develop-
ment and that generalizations hinder the advance-
ment of soil science in tropical regions (Lal and
Sanchez, 1992). In the early 20th century, agrono-
mists and soil scientists in the tropics would speak
about “rubber soils” or “coffee soils” reflecting a
set of properties that were suitable for growing
specific crops. Likewise, there were terms like
“forest soils” and ‘“‘savanna soils” and these also
reflect the link between land-use or vegetation and
soil properties. We now know that there are differ-
ent soils under forest or rubber and linking soils to
land-use or vegetation has some severe limitations.
Nonetheless, such linkages are still made. Another
linkage that is often used is “‘tropical soils” sug-
gesting that, in the tropics, soils are conspicuous
different from soils in other climatic zones. Is that
true?

Aside from the lack of a difference between the
summer and winter temperature, the range of condi-
tions under which soils are formed is as diverse in the
tropics as in the temperate regions. Similar rock types
occur, and erosional and depositional patterns are
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comparable. The time of soil formation may range
from very recent on alluvial plains or volcanic depos-
its to very old on stable geomorphic surfaces. Arid
and humid as well as warm and cold climates occur in
both temperate and tropical regions. Nevertheless, the
extent of certain soil types is very different. Pleisto-
cene glaciations and wind erosion and deposition have
had great impact on the soils in the temperate region
whereas many soils in the tropics are intensively
weathered and often derived from Precambrian rocks.
There is a larger proportion of relatively young soils
in the temperate regions. Beyond this generalizations
begin to lose accuracy (Sanchez and Buol, 1975).

There are several textbooks on soils of the tropics of
which “Properties and management of soils in the
tropics” by Pedro Sanchez from the mid-1970s is
probably best known (Sanchez, 1976). Other major
reference books that have their focus on the soils of the
tropics by Lal (1987) and van Wambeke (1992) are
somewhat different reflecting the interests and experi-
ences of the different authors. For example, van Wam-
beke puts more emphasis on the soil orders of Soil
Taxonomy whereas in Lal’s book there is much infor-
mation on tillage and farming systems but there are also
some similarities. Each starts with a description of the
tropical environment, including the effects of climate
and vegetation on the soils of the tropics. Now there is a
new book by Juo and Franzluebbers on tropical soils as
well as a CD Rom version of van Wambeke’s book.
What are these about?

The book of Juo and Franzluebbers is in two parts.
In the first, basic considerations (sic) of soil science
are discussed and these include: the environment,
mineralogy, soil chemistry, soil physics, soil biology
and microbiology, soil fertility and soil formation and
classification. These chapters are straightforward and
comprise a readable introduction. The authors rely
somewhat on existing soil science textbooks but
present several examples from their own work. Chap-
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ter 7 discusses soil formation and classification, de-
scribing the 11 orders in Soil Taxonomy, the 26 soil
classes of FAO-Unesco, the INRA/ORSTOM system,
and the Soil Fertility Capability Classification, which
was recently updated.

In Chapter 8, the authors propose a descriptive
grouping of major soils in the tropics based on clay
mineralogy. The main purpose of the grouping is to
provide field workers especially those that are not
familiar with other classification systems with a sim-
ple framework for planning soil management strate-
gies. The scheme classifies major arable soils in the
tropics into four groupings according to the dominant
clay mineralogy: kaolinitic soils, oxidic soils, allo-
phanic soils and smectite soils.

Kaolinitic soils are deeply weathered with a sand,
loamy sand, or sandy loam topsoil and clayey subsoils
dominated by kaolinite. Oxidic soils are strongly
weathered red and yellowish, fine-textured soils that
typically have low bulk density and large amounts of
stable microaggretates. Low water holding capacity,
low soil fertility and high P-fixation are major con-
straints. The allophanic soils are dark-coloured and
young soils derived from volcanic ash with low bulk
density, high water retention and contain predomi-
nantly allophanes, imogolite, halloysite and amor-
phous Al in the clay fraction. The last group are the
smectite soils that are loamy to clayey alluvial soils
containing moderate to large amounts of smectite.
Each of these four groups has a chapter that discusses
the properties, use and management as well as con-
straints. The approximate equivalent in Soil Taxono-
my is given for each of the mineralogy groupings.
Several examples are given on how these soils should
be managed. In the last chapter, some ecological
considerations of soils and sustainable agriculture
are discussed.

In summary, this book discusses some of the main
properties and processes in soils of the tropics fol-
lowed by a grouping of soils based on clay mineral-
ogy. That is certainly an unusual, if not idiosyncratic,
approach. Given that we have accepted and fairly
widely used soil classification schemes in which this
differentiation (amongst others) is made, one wonders
what the advantages are of such a one-eyed distinc-
tion. It excludes certain groups of soils and for many
soils the soil mineralogy is not always known. There
is much useful information in this book but the

unusual structure and the index of only seven pages
make it hard to find.

The CD Rom version of van Wambeke’s book
from 1992 contains text (as PDF), slides and power-
points including hyperlinks. The text of the first five
chapters focuses on the tropical soil environment and
has not changed much although some references on
the World Reference Base (WRB) have been inserted.
There is a powerpoint attached to most chapters that
have figures explained in the main text. If you are not
bewildered by powerpoint animations, e.g. text rolling
in from all sides (should be forbidden by law) then
some of these figures and text summaries are useful
and illustrative. Chapter 4 focuses on soil horizon
formation and it has been rewritten using WRB
terminology. The second part of the book originally
covered the Soil Taxonomy soil orders, but on the CD
Rom, it has been replaced by the WRB Soil Reference
Groups. In Chapter 6, the rationale and principles of
the WRB are explained and the text is a nice intro-
duction for those who are only familiar with Soil
Taxonomy or still use the old FAO-Unesco legend.
Since 1998, the WRB system is recommended by the
IUSS and the shift from Soil Taxonomy to WRB
seems sensible.

In the following 10 chapters, 15 of the 30 Soil
Reference Groups are described: Ferralsols, Nitisols,
Acrisols, Lixisols, Alisols, Luvisols, Cambisols,
Umbrisols, Andosols, Vertisols, Gleysols, Plinthosols,
Fluvisols, Arenosols and Podzols. Obviously these are
important soils in tropical regions but one wonders
why, for example, Histosols and soils common in
semiarid climates (e.g. Calcisols, Solonchaks) were
not included. Each Soil Reference Group is described
in terms of definitions, representative soil profile data,
genesis, management properties and land-use. There
is also a powerpoint attached to each chapter that
contains further explanations, pictures and diagrams.
Furthermore, there is a glossary that is an extract and
update from the SSSA Glossary of Soil Science Terms
and includes many WRB terms. At last, 17 full
descriptions of soil profiles are given including some
notes on soil analytical methods.

In summary, this CD Rom contains half the orig-
inal text of van Wambeke’s book from 1992. The
other half (Soil Taxonomy part) has been replaced by
the World Reference Base and there are powerpoint
presentations attached to each chapter. In essence, it is
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a text from the late 1980s combined with WRB
information that is also available in other forms (CD
Roms, books, reports).

If the price is to be ignored, which one would I
recommend to my students? It is hard to say, the CD
Rom is perhaps a more fashionable learning medium
but the graphics and powerpoints are of such quality
that they might not appeal to today’s students. More-
over, the main text is similar to the 1992 book and is
slightly dated. I also wonder whether Soil Reference
Groups are a good entrance point to learn about soils
in the tropics. On the other hand, the CD Rom is easy
to distribute and that might be useful for distance
learning and self-education. The Juo and Franzlueb-
bers book is a good read although not always up-to-
date. It lacks the “interactivity” that is deemed
necessary to fascinate students but it is well written
but one may question whether the approach is suit-
able. Both book and CD Rom have a pedological base
and outlook, and will be useful to newcomers in the
tropics whether they are interested in soil geography,
ecology or agriculture.

Although we should be pleased that books are
being published that are solely devoted to the soils
of the tropics, there is a void that remains to be

filled. More emphasis should be given to environ-
mental aspects of soils now in many urban areas
soil pollution is also common. Moreover, there is a
range of topical themes like climate change, food
security and land-use change that form perfect entry
points for a major reference work on soils in the
tropics.

References

Lal, R., 1987. Tropical Ecology and Physical Edaphology. Wiley,
Chichester.

Lal, R., Sanchez, P.A. (Eds.), 1992. Myths and Science of Soils of
the Tropics. SSSA Special Publication, vol. 29. SSSA-ASA,
Madison.

Sanchez, P.A., 1976. Properties and Management of Soils in the
Tropics. Wiley, New York.

Sanchez, P.A., Buol, S.W., 1975. Soils of the tropics and the world
food crisis. Science 188, 598 —-603.

van Wambeke, A., 1992. Soils of the Tropics—Properties and ap-
praisal. McGraw-Hill, New York.

Alfred E. Hartemink

ISRIC-World Soil Information, P.O. Box 353,
6700 AJ, Wageningen, The Netherlands
E-mail address: alfred.hartemink@wur.nl



	Tropical soils-properties and management for sustainable agriculture
	References


