Preface

Since writing the first edition of this book twelve years ago, the motivation for writing a second edition
of The Evolution of Plants is even stronger than before. The global challenges facing the planet in
terms of climate change and pressures upon landscapes for food, fuel, and human population growth
have increased further; so too has the political and scientific will to find pragmatic solutions to these
challenges. An understanding of the evolutionary and ecological processes responsible for driving one of
the most important parts of Eartfs ecosystem, the plants, is paramount to this. What is also apparent is
that understanding these processes requires studies spanning a very long timescale, Evolutionary change
occurs over millions of years and even ‘shorter-term’ ecological processes may take hundreds of years to
become apparent (given that the average generation times of most trees is between 30-100 vears). From
changes occurring in genes, through to species, communitics, and biomes, a knowledge of processes
occurring in deep time is essential; it is only by addressing these timescales that a proper appreciation of
natural variability of ecosystems, their resilience to environmental change, and their propensity to alter
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A huge volume of literature and excellent studies on plant evolution go before this boolk, and this
volume is first and foremost dedicated to the scholars of this work, This book represents a synthesis
of these studies put into an environmental framework, We review the evidence for major intervals
of plant evolution in Earth’s history and discuss them against the geological evidence for the global
environmental change occurring at the same time. These include, for example, episodes of major plate
maovements, intervals of ice-house and green-house Earth, changing atmospheric concentrations,
and altered incoming solar energy. Understanding how ecosystems in the past respended to warmer
global temperatures and much higher levels of atmospheric CO, is particularly poignant—but so too
is an understanding of plant responses to intervals of higher UV-flux, atmospheric Oy, and episodes
of increased variability in the climate. Over the past twelve years, the knowledge base in some areas
of this research has greatly increased, particularly in the use of molecular phylogenies to understand
evolutionary relationships. Important new fossil discoveries, the application of cutting edge method-
ology, and the development of new proxies, together with more concise dating of sequences, have also
resulted in a more in-depth understanding of plant evolution as revealed from the fossil record. The
dating of major transitions in plant evolution, determined predominantly through the fossil records,
have withstood the test of time, although there are now many more detailed taxonomic and envi-
ronmental datasets available to provide a more detailed overview of these critical intervals in time.

A number of people were involved in the shaping of the first edition of the book and we gratefully
acknowledge their contribution once again. To this list we now need to add Lydia Cole and Eva Herre-
ros for their huge efforts in general editing, inputting references and collation of datasets, Thanks must
also go to the postdocs and DFhil students in the Biodiversity Institute and Long-term Ecology lab,
Department of Zoology, University of Oxford, for invaluable discussion on many aspects of this book,
KW would also like to thank Professors Liam Dolan, Paul Harvey, and Peter Holland in Oxford who
provided excellent discussion over polyploidy and a number of ather molecular topics related to plant
evolution. In University College Dublin we thank Caroline Elliott-Kingston, Charilaos Yiotis, Karen
Bacon, Wu Kuang Soh, Crissy Evans-Fitzgerald, Amanda Porter, Aidan Holohan, and Michelle Muray
of UCD Plant Falacobiology and Palaececology Group for proofreading, IMcE would also like to thank
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Emma Tecling for discussion on molecular phylogenetics, all colleagues in UCD's School of Biology
and Environmental Science for encouragement and support, Professors Isabel Montanez, University of
California Davis and Bill Di Michelle of the Smithsonian for discussion on Carboniferous climate, and
D Tracy Lawson, University of Essex for advice regarding plant physiology. [Mc also acknowledges
funding from a European Research Council grant (ERC-2011-51G-279962) for financial support whilst
on sabbatical at the University of Oxford.

The support from OUP has been unfailing—and in particular we would like to thank Claire Mullen
for coordinating the figure permissions and all authors and illustrators who provided us with per-
mission to use their artwork/figures. Most of all we would like to thank Jon Crowe for his belief and
patience in waiting for a second edition of this book!

Finally we would like to thank our families which, over the duration of this hook, have expanded
to include five children (KJW: Alice, James, and Harry, and JMcE: Ella and Frank). Without their
support and encouragement this book would never have been completed and we dedicate it to them.
In particular, we thank our husbands Andrew Gant and Peter Lang,

Professor Kathy Willis holds the Tasso Leventis Chair in Biodiversity in the Department of Zoology,
University of Oxford and is Director of the Biodiversity Institute, Oxford Martin School and head of
the Long-term Ecology Laboratory. She also holds an adjunct Professorship in the Department of Biol-
ogy, University of Bergen, and is a Professorial Fellow of Merton College, She has been involved with
research and teaching in long-term ecology, biodiversity and conservation for the past 20 vears at both
the Universities of Oxford and Cambridge.

Professor Jennifer McElwain is an associate professor in the School of Biology and Environmental
Science at University College Dublin and member of UCD's Earth [nstitute. She is director of the
Program for Experimental Atmospheres and Climate (PEAC) and head of the Plant Palacobiology
and Palacoecology group at UCD. Her research and teaching has focused on the development of
environmental proxies, plant macroevolution and long-term plant-atmosphere-climate interactions at
Royal Holloway University of London, University of Sheffield, The Field Museum, Chicago, and UCD,



