caister.com/climate

Climate Change and Microbial
Ecology

Current Research and Future Trends

Edited by
Jurgen Marxsen

IFZ Research Centre for Biosystems, Land Use and Nutrition
Justus Liebig University

Giessen; and

Limnological River Station of the Max Planck Institute for Limnology
Schlitz

Germany

=¥ Caister Academic Press



caister.com/climate

Copyright © 2016

Caister Academic Press
Norfolk, UK

www.caister.com

British Library Cataloguing-in-Publication Data
A catalogue record for this book is available from the British Library

ISBN: 978-1-910190-31-9 (paperback)
ISBN: 978-1-910190-32-6 (ebook)

Description or mention of instrumentation, software, or other products in this book does
not imply endorsement by the author or publisher. The author and publisher do not assume
responsibility for the validity of any products or procedures mentioned or described in this book

or for the consequences of their use.

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system,
or transmitted, in any form or by any means, electronic, mechanical, photocopying, recording or
otherwise, without the prior permission of the publisher. No claim to original U.S. Government

works.
Cover design adapted from Figures 1.1, 1.2, 8.1 and 9.5.

Ebooks
Ebooks supplied to individuals are single-user only and must not be reproduced, copied, stored
in a retrieval system, or distributed by any means, electronic, mechanical, photocopying, email,

internet or otherwise.

Ebooks supplied to academic libraries, corporations, government organizations, public libraries,
and school libraries are subject to the terms and conditions specified by the supplier.



caister.com/climate

10

Contents

Contributors
Preface

Introduction

Impacts of Climate Change on Cyanobacteria in Aquatic Environments
Hans W. Paerl
Climate Change Effects on Planktonic Bacterial Communities in the

Ocean - From Structure and Function to Long-term and Large-scale
Observations

Ingrid Brettar, Manfred G. Héfle, Carla Pruzzo and Luigi Vezzulli

Protozoans and Global Climate Change in Aquatic Systems
Hartmut Arndt and Mar Monsonis Nomdedeu

Impact of Climate Change on Aquatic Hypho- and Terrestrial Macromycetes
Veroénica Ferreira and Elena Voronina

Aquatic Viruses and Global Climate Change
Peter Peduzzi

Microbes in Aquatic Biofilms under the Effect of Changing Climate

Anna M. Romani, Stéphanie Boulétreau, Verdnica Diaz Villanueva,

Frédéric Garabetian, Jurgen Marxsen, Helge Norf, Elisabeth Pohlon and

Markus Weitere

Climate Change, Microbes and Soil Carbon Cycling

Timothy H. Keitt, Colin R. Addis, Daniel Mitchell, Andria Salas and

Christine V. Hawkes

Climate Change and Nitrogen Turnover in Soils and Aquatic Environments
Gero Benckiser, Jagdish K. Lada and Franz Wiesler

Ecosystem Metabolism in River Networks and Global Climate Change
Vicen¢ Acuna, Rafael Marcé and Xisca Timoner

Microbes, Environmental Change and the Global Carbon Cycle
Hojeong Kang and Chris Freeman

23

41

53

73

83

97

113

137

153



iv | Contents

11

12

caister.com/climate

Microbial Communities and Processes under Climate and Land-use

Change in the Tropics 167
Stephen A. Wood, Krista McGuire and Jonathan E. Hickman

Options for Geoengineering the Climate via Microorganisms:

a Peatland Case Study 185
Christian Dunn, Nathalie Fenner, Anil Shirsat and Chris Freeman

Index 201



caister.com/climate

When I was asked by the publisher some time ago,
whether I was willing to edit a book on Climate
Change and Microbial Ecology, I agreed because I felt
that it was timely to have a comprehensive overview
on the advancements in this field. I thought that it
was appropriate to summarize the current knowl-
edge on how the microorganisms on earth are
affected by global climate change and vice versa how
they themselves affect the development of global
climate change, by viewing from the perspective of
the different groups of microorganisms like bacteria
including cyanobacteria, fungi, and protozoa, also
viruses, as well as by looking in detail on the differ-
ent ecosystems on earth like oceans, inland waters
with rivers, lakes, and groundwater, and soil. Thus
I am happy that a broad range of renowned scien-
tists provided their expertise demonstrating not
only the actual status but also the imminent need
to increase our knowledge on the role of microbial
communities with respect to global climate change.

The reader will observe that the style of the
chapters is not always consistent between the dif-
ferent authors. Some of the chapters are short and
concentrated, whereas other chapters go into great
detail. However, I decided the differences to be
maintained in order to allow the authors to present

~rotace

these review papers using their personal prefer-
ences. Unfortunately, there are a few gaps in this
book, which prohibits the presentation of a com-
plete suite of the major aspects within the general
topic of “Climate Change and Microbial Ecology”,
mainly because the manuscripts from a few authors
were not received within an acceptable time frame.

Nevertheless, I am convinced that the list of con-
tributions to this book covers most of the important
areas from the book’s title Climate Change and
Microbial Ecology: Current Research and Future
Trends and that the volume will be helpful not only
for every microbial ecologist from the PhD student
to the experienced scientist, but also for every one
interested in the field of global climate change.

Finally, I would like to express my thanks to all
the authors for their kind cooperation. They did a
great job in presenting a timely overview on topics
of climate change and microbial ecology in their
special fields of expertise. I am also indebted to Dr
Thomas Horvath (University of Koblenz-Landau,
Landau, Germany) who improved some manu-
scripts prepared by authors who were not native
English speakers, and also to the publisher who was
especially patient with the many delays occurring
through the preparation of this volume.

Jiirgen Marxsen
Giessen, Germany



