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Plant Ecology and Evolution in 
Harsh Environments

Harsh environments found around the world harbor unique organisms adapted to extreme ranges in climatic, edaphic, and other 
environmental variables. Whether they occur in extreme climates such as alpine summits or inland deserts, in habitats frequently disturbed by 
fire or floods, or on edaphic islands created by unique geologies or anthropogenic contamination, the adaptations demonstrated by organisms 
found in such environments shed light on basic and applied aspects of ecology and evolution. This volume brings together current research on 
plants, fungi and microbes from harsh environments to reveal underlying patterns and common themes of these especially challenging habitats. 
Topics include the role of bedrock geochemistry and soil evolutionary processes in generating extreme habitats; the biology, ecology, and 
evolution of non-vascular and vascular plants, lichens, herbivores and pathogens, mycorrhizal fungi, and other beneficial microbes found in 
extreme environments. Habitats discussed in the book include alpine and arctic settings, fire-prone Mediterranean climates, serpentine 
outcrops, gypsum soils, metal-rich mine tailings, and saline soils. In addition to summarizing current research, we highlight new tools and 
emerging techniques in high-throughput phenotyping, genomics, and phylogenetics that are being used to develop our understanding of 
evolution in harsh environments. We also emphasize results gained from classical ecological approaches which have allowed us to examine 
adaptation to and evolution in harsh environments. In addition to discussing basic research, we cover applied work focusing on the threats 
posed by climate change and other anthropogenic impacts as well as efforts to restore and protect extreme habitats and the unique organisms 
they harbor. Finally, we discuss the uses of plant species found in extreme environments for agriculture and biotechnology, including the 
relatively new fields of phytoremediation and phytomining. The work highlighted in this volume demonstrates what these species and their 
environments have taught us about ecological and evolutionary theory, conservation, and restoration: knowledge that can be applied well 
beyond the habitats and species described in this book.
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"Plants can be found in many of the harshest environments on the planet. What strategies do they use to survive, indeed thrive, in these habitats? 
How did they adapt to these habitats in the first place? How can these extremophile plants (and the genes they contain) be exploited for phytoreme-
diation and for the crop adaptation to extreme environments? Plant Ecology and Evolution in Harsh Environments addresses these questions and 
many others, and will be a key reference for students and researchers studying the biology of extremophile plants.”

 - Reviewed by Loren H. Rieseberg, 
(Professor of Biology, Department of Botany, The University of British Columbia, Canada)

"This beautifully conceived and timely book brings together the latest findings on the adaptations, diversification, assembly, and conservation of 
botanical life in extreme terrestrial habitats. The fascinating and highly integrative contributions here from leading evolutionary biologists and 
ecologists span a much wider diversity of harsh ecological settings, groups of ‘organisms, and research approaches than previously considered 
together. Readers will be inspired by this holistic treatment of life on the edge in a time of rapid global change." 

- Reviewed by Bruce G. Baldwin, W. L. Jepson Professor and Curator,
 (Jepson Herbarium and Integrative Biology, University of California, Berkeley, California USA)

“Extreme environments help us understand the “rules” of ecology and evolution by observing these rules being pushed to their limits. With its 
coverage of classic and cutting-edge approaches and questions, and a wide range of taxa and world regions, this book will do much to keep the study 
of extreme environments vigorous and exciting.” 

- Reviewed by Susan P. Harrison, Professor, 
(Department of Environmental Science and Policy, University of California, Davis, California, USA)

“The Earth's surface is a mosaic of diverse and often extreme habitats that pose ecological and physiological challenges to the organisms that inhabit 
them. This book provides exciting new insights into the mechanisms by which species adapt to harsh environments and presents important guideposts 
for understanding the current and future challenges posed by widespread environmental change.” 

- Reviewed by Doug Schemske, 
(Professor of Plant Biology, Department of Plant Biology, Michigan State University, East Lansing. Michigan, USA)

Reviews 

“Harsh environments impose, or have imposed, strong selection on the biota that live in them. They are often hotspots for biological diversity and 
endemism. This book describes adaptations and life across a large range of harsh environments, and across a broad swath of organismal diversity. As 
such, it uniquely provides us with an opportunity to find commonalities and principles that might unite our thinking on endemism, adaptation and 
conservation in these important areas of biodiversity.” 

- Reviewed by Sharon Y. Strauss, Professor, 
(Department of Ecology and Evolution, University of California, Davis, California, USA )

"How plants survive in the world’s harshest environments opens a window into the fundamental processes that shape plant ecology and evolution. 
This book takes us to these diverse and unique environments, sharing the most recent discoveries in physiology, evolution and adaptation, and 
examining the challenges and opportunities ahead. It is a valuable addition for students and researchers interested in the many different ways that 
plants adapt and thrive, or at least survive, even where conditions are least hospitable." 

- Reviewed by David Ackerly, Professor, 
(Department of Integrative Biology, University of California, Berkeley, CA, USA )




