PLANT-ASSOCIATED BACTERIA

Plant-Associated Bacteria
Edited by

SAMUEL S. GNANAMANICKAM
Novozymes Biologicals, Salem, VA/USA &
formerly at University of Madras, Chennai, India

A C.I.P. Catalogue record for this book is available from the Library of Congress.

ISBN 978-1-4020-4537-0 (PB)
ISBN 978-1-4020-4536-3 (HB)
ISBN 978-1-4020-4538-7 (e-book)

Published by Springer,
P.O. Box 17, 3300 AA Dordrecht, The Netherlands.
www.springer.com

Printed on acid-free paper

All Rights Reserved
© 2007 Springer
No part of this work may be reproduced, stored in a retrieval system, or transmitted
in any form or by any means, electronic, mechanical, photocopying, microfilming, recording
or otherwise, without written permission from the Publisher, with the exception
of any material supplied specifically for the purpose of being entered
and executed on a computer system, for exclusive use by the purchaser of the work.

TABLE OF CONTENTS

1

Preface

vii

Acknowledgements

ix

Plant-associated bacteria: survey, molecular
phylogeny, genomics and recent advances
GWYN A. BEATTIE

1

BENEFICIAL BACTERIA
2

3
4
5

Rhizobium-legume symbioses: molecular signals
elaborated by rhizobia that are important for
nodulation
HARI B. KRISHNAN AND JOHN O. BENNETT

57

Nitrogen-fixing bacteria in non-legumes
DAVID A. DALTON AND SASHA KRAMER

105

Epiphytic bacteria, their ecology and functions
SAM S. GNANAMANICKAM AND J. EBENEZAR IMMANUEL

131

Bacterial endophytes: The endophytic niche, its
occupants, and its utility
C. W. BACON AND D. M. HINTON

155

RHIZOSPHERE BACTERIA
6
7

Plant growth-promoting rhizobacteria
APPA RAO PODILE AND G. KRISHNA KISHORE

195

Contribution of studies on suppressive soils to
the identification of bacterial biocontrol agents and
to the knowledge of their modes of action
P. LEMANCEAU, M. MAURHOFER AND G. DÉFAGO

231

CONTENTS

vi
8

9

10

Root-associated bacteria inducing
systemic resistance
L. C. VAN LOON AND P.A.H.M. BAKKER

269

Rhizosphere competence and the role of root
colonization in biocontrol
SANDRA DE WEERT AND GUIDO V. BLOEMBERG

317

Deleterious Rhizobacteria
R. J. K REMER

335

PLANT PATHOGENIC BACTERIA
11
12

13
14
15
16
17
18

Agrobacterium biology and crown gall disease
A. ANAND AND K.MYSORE

359

Clavibacter michiganensis, a group of
gram-positive phytopathogenic bacteria
R. EICHENLAUB, K-H. GARTEMANN AND A. BURGER

385

The soft rot Erwinia
AMY O. CHARKOWSKI

423

Plant pathogenic Pseudomonas species
MONICA HÖFTE AND P. DE VOS

507

Virulence functions of xanthomonads
SUJATHA SUBRAMONI, G. JHA AND R. V. SONTI

535

Plant pathogenic Ralstonia species
T. P. DENNY

573

Burkholderia
R. GITAITIS AND CLAUDIA NISCHWITZ

645

Plant pathogenic members of the genera
Acidovorax and Herbaspirillum
M. FEGAN

671

PREFACE
The idea of developing a comprehensive volume on PLANT-ASSOCIATED
BACTERIA was born in my mind about 5 years back. I decided therefore that the
proposed volume on Plant-Associated Bacteria will be a complete volume on plant
bacteriology. There are several books on symbiotic and beneficial bacteria. There
are also books and volumes on plant pathogenic bacteria. In recent years, the plantgrowth promoting rhizobacteria (PGPR) has emerged as an important group which
has significant applications to crop production and biological disease control.
There is a vital need for a comprehensive volume on all plant-associated bacteria
that also includes epiphytic and endophytic bacteria. In my mind, the proposal
appeared worthwhile and timely.
In the present era of genomics, there has been an enhanced interest in the
genomics of the plant-associated bacteria (Example: the Plant-Associated Microbe
Genome Initiative, American Phytopathological Society–www.apsnetorg/ media/
ps/top.asp). Traditional methods of identification of bacteria have been replaced by
molecular methods for diagnostics and their phylogeny. This volume tries to
carefully document both the traditional and recent methods. To achieve this, the
contributors have been chosen from among the best experts to provide updated
information for a reader who has specific expectations in a volume of this nature.
Today, readers want specific and detailed information in a narrow area and there
are those who want information on broad themes with adequate information on all
different groups of bacteria with links and citations. There are several volumes
(perhaps there are several others in the making) which could fulfill the first
category. This volume belongs to the second category, a resource manual and
justifiably, a reference volume.
It is hard to find volumes on broad themes. The volume of Plant-Associated
Bacteria has been designed to cover the whole theme of plant bacteriology. Recent
advances on all the different groups of bacteria that are associated with the
phylloplane and rhizosphere have been dealt with and described whether they are
beneficial (symbiotic/diazotrophic), epiphytes, endophytes or pathogens of the
plants. It is my hope that a reader who is looking for information either on
beneficial or pathogenic bacteria of plants, he/she finds the information in this
volume with adequate details. If the reader is a researcher who needs detailed
coverage of individual groups of bacteria, their strains, molecular biology and
improvement, the volume devotes substantial portions of information on each
aspect. This volume can be a reference material which chronicles both the
traditional information on aspects such as methods of identification and the
new/recent molecular methods. Therefore, it should fill the need for a good
resource volume both for research students and scientists.
SAM S. GNANAMANICKAM
Editor
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