
Smith et al. – ‘a new textbook written for upper-level
undergraduate and graduate students’ – students would be
advised to have taken an introductory course in plant
biology (maybe gleaning the information at the level of
MacAdam’s text, above). Even then Smith et al. alone will
not replace current plant biology texts. As with many other
disciplines, botany is nowadays such a big subject that you
will still need the texts that give more of the detailed
anatomical, ecological or plants-and-people material, but
Plant biology is certainly a very good attempt at a ‘one-
stop shop’ for almost all of your botanical needs.

At first glance Plant biology’s contents seem deceptively
light, only nine chapters are listed: Origins; Genomes;
Cells; Metabolism; Development; Environmental Signals;
Environmental Stress; Interactions with Other Organisms;
and Domestication and Agriculture. However, each one
packs quite a punch, and is definitely not to be consumed
in one sitting. In fact, each chapter will provide more than
enough material for many lectures under the chapter’s title.
Plant biology is abundantly and lavishly illustrated with orig-
inal colour line drawings, and photographs and micrographs
from leading plant laboratories and practitioners from around
the world. The book concludes with 28 pages of glossary
(very useful to remind the less-familiar reader of the molecu-
lar biology terms in the text), and a comprehensive 30 pages
of index.

Usually, plant biology textbooks are written by teachers
(albeit often with distinguished research credentials); it is
quite refreshing to have one that is written largely by
active researchers in the field. To have one produced
mostly by current or past members of the John Innes
Centre in the UK (one of Europe’s premier plant research
facilities) helps to ensure topicality and up-to-datedness. As
a textbook, Plant biology’s pedagogic values are very high.
Each chapter starts with ‘Learning Objectives’ and concludes
with a summary and further reading – grouped under topics
relating to the chapter’s numbered sections This further
reading is largely culled from such eminent sources as
Science, Nature, PNAS, Plant Physiology, Plant Cell,
Annual Review of Plant Biology, Trends in Plant Science
and the Current Opinion series. Are those references up to
date? I could only find two references older than 1983 – a
1977 review on adaptations of desert plants, and Fritsch
and Salisbury’s classic 1946 text on plant form and function
– the great majority are post-2001; 21st Century references
for a 21st Century book! Curiously, though – especially
for a textbook whose authorship is so John Innes-centred –
I couldn’t find any reference to articles in Roberts (2007);
indeed, the only reference to the electronic series of
Encyclodedia of Life Sciences articles appears to be a
general mention of the site on p. 498. For those who aren’t
too keen on ‘molecular stuff’, there’s plenty of more tra-
ditional material here as well; however, a great strength of
Plant biology is its integration of the more recent molecular
studies and the placing of them into the plant biological
context.

Scrutinising Plant biology I found little to criticise except
that Fig. 3-1A – a diagram of a plant cell – could give
readers a very peculiar impression of sizes, numbers, shape
and distribution of organelles in a real cell if this is all
they see in the book; and Fig. 3-84 – cross-section of
Arabidopsis flower stem – appears to be spectacularly out
of focus. Sceptics may say that we already have many
good plant biology textbooks – e.g. Raven et al. (2005),

Scott (2008), Stern et al. (2008) and Mauseth (2009) – do
we need any more? Yes, and no. Yes, if they add new or
different information or ways of delivering the plant
biology message (e.g. Scott, 2008); probably no, if they are
more of the same. Plant biology is new and sufficiently
different to existing texts to warrant closer inspection.

Smith et al.’s Plant Biology is a great achievement, and the
authors and publishers are to be complimented on such a
worthy endeavour.

Nigel Chaffey
E-mail n.chaffey@bathspa.ac.uk
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Pollen terminology. An illustrated
handbook
Hesse M, Halbritter H, Zetter R,
Weber M, Buchner R, Frosch-
Radivo A, Ulrich S. 2009.
New York: SpringerWein. £135
(hardback). 264 pp.

The great micromorphological
diversity of pollen grains amongst
the seed plants is not only a
marvel of nature but also a
significant tool for plant biologists,
especially taxonomists and

ecologists. However, with the staggering diversity comes
the problem of setting up a consistent and useful
terminology to cope with classifying such morphological
features. As the authors of this book state, although such
categorization is rather artificial it is essential for defining
the range of morphological diversity and generating
systematic order.

The remit of this illustrated handbook of pollen terminol-
ogy is to provide a collection of the most useful and impor-
tant terms in palynology and illustrate them by light and
electron microscope micrographs. Essentially, this handbook
is an updated and beautifully illustrated version of the web-
accessible ‘Glossary of pollen and spore terminology’
(Punt et al., 2007). The largest proportion of the handbook
is devoted to an illustrated glossary of pollen-related terms,
which is usefully split into several parts. These cover the ter-
minology of pollen units, pollen class, shape and size, aper-
tures, ornamentation, the pollen wall and a miscellany of
other terms. This glossary section has been produced to
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high standards, with an excellent lay-out and organization.
Every term is exceptionally illustrated, not by just one but
by several micrographs, with light, SEM and TEM figures
used where appropriate. Usefully, an alphabetical text
version of the glossary is included at the back, making it
even easier to track down and define palynological terms.

Although the glossary alone is comprehensive, copiously
illustrated and user-friendly enough to recommend this
volume in its own right, the value of this work is enhanced
by a series of short, general chapters that cover palynology
and its history, an introduction to pollen morphology, a dis-
cussion of why categorization is required and an overview of
pollen development. From a more practical perspective, the
chapters that cover pollen features that can be misinterpreted,
controversial or fuzzy terms and methods are particularly
valuable.

Whilst this volume will be an essential addition to refer-
ence libraries, there is no doubt that it will make a regularly
consulted addition to the shelves of individuals involved in
studying pollen, from those working in palaeobiology,
ecology, entomology and plant systematics through to foren-
sic scientists. Using this volume will simplify the procedure
of describing pollen morphology from samples under study.
Indeed, this volume would have great value in practical
classes for students where pollen, pollen morphology and
pollination biology is the subject of investigation.

Although the authors clearly state that this handbook is not
meant to be an exhaustive treatment of the subject, one or
two additions would have further enhanced this attractive
and practical book. In a few places, notably in the glossary
of miscellaneous terms, the labelling in the illustrations of
the feature being defined is inadequate, confusing or
absent. For example, for tapetum in the glossary (p. 216)
the TEM micrographs do not actually label the tapetal
layers. The chapter on pollen development could be
improved, with a diagram to explain the sporophytic
lineage of cells in anther development leading to pollen for-
mation via meiosis. The statement that ‘gametogenesis starts
with formation of a central vacuole within the uninucleate
microspore’ is both confusing and inaccurate. Strictly, game-
togenesis is associated with the second pollen mitosis of the
generative cell. Perhaps the most significant omission in this
volume is a focused discussion concerning the use of pollen
micromorphology in plant systematics. It would have been
interesting and informative to discuss particular morphologi-
cal and developmental features from a phylogenetic perspec-
tive. For instance, for each morphological feature an outline
of the known pattern of distribution amongst seed plants
would have been useful. There is also almost no mention
of whether these strikingly different microscopic features
are associated with biologically important phenomena, such
as the mode of pollen dispersal, the type of stigmatic
surface or manner of pollen germination. This kind of discus-
sion would allow a much greater appreciation of which
features of the pollen grain are of adaptive value and
which have minimal selective value. Without so much as a
limited comment of this kind, even if speculative in nature,
the diversity of morphological features that are so well illus-
trated in this handbook become rather abstract and
meaningless.

Although there are a few shortcomings, this handbook is
not only of practical use but also exceptionally well-crafted
and a delight to the eye. In the age of online resources, it
emphatically demonstrates that well-produced reference

books can be superior to web-based material. I have no
doubt that this will become an indispensable standard refer-
ence work for all scientists studying pollen.

Robert Grant-Downton
E-mail robert.grant-downton@plants.ox.ac.uk
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Ugarković D. ed. 2009.
Berlin, Heidelberg: Springer. £99
(hardback). 183 pp.

The centromere is a highly
differentiated and extremely
important structure of eukaryote
chromosomes. It is responsible for
the cohesion of newly replicated
sister chromatids and is the region
where the kinetochore forms and

binds to spindle microtubules that provide the mechanical
force to separate sister chromatids between daughter cells
during mitotic and meiotic cell divisions. In addition,
centromeres play a critical role in the control of cell-cycle
checkpoints. Given the participation of centromeres in such
fundamental mechanisms in a cell, one might expect that
they are well-elucidated structures; however, despite many
decades passing since their discovery, the centromere is
still considered as a ‘black hole’ for cytogeneticists,
molecular and evolutionary biologists.

Centromere: structure and evolution, is only the second
book devoted to the topic (the previous, The centromere,
by K.H. Andy Choo, was published in 1997). Studies on
the centromere using several organisms and a variety of
different approaches have made enormous progress in the
last 10 years, with findings shedding light on its structure,
maintenance, evolution and the interactions with centromeric
proteins. A new book on the topic was necessary to bring all
this new information together.

The book opens with a chapter on the epigenetic basis for
centromere identity. Tanya Panchenko and Ben Black dissect
the structure of the centromere of several organisms to reach
an unexpected conclusion: it is not DNA that defines a cen-
tromere but an array of nucleosomes in which the centro-
mere-specific histone CenH3 replaces the usual histone H3.
Once CenH3 marks the location of the centromere, it is epi-
genetically maintained and transmitted from one cell division
to the next. The DNA present in the centromere itself is
mostly composed of megabase arrays of tandemly repeated
satellite DNA, which is among the fastest-evolving com-
ponents of eukaryote genomes. The characterization of neo-
centromeres showed that these repeats are not essential for
centromere formation. To make the history more intriguing,
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