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   Foreword   

 Worldwide considerable research in the area of belowground plant-microbe 
 interaction is quite important to enrich soil fertility and in the enhancement of crop 
productivity. It seems imperative to understand the modifi cations of belowground 
interactions under specifi c plant and microbe communication system accomplished 
by molecular dialogues. It is, therefore, essential to decode and explore this molecu-
lar language so as to establish a successful tripartite relationship among plant, soil 
and microbes. The soils are the product of rocks, minerals and organic matters with 
a pivotal role in ecology. Most of the plants depend on soil, but plants and their 
associated microorganisms are also important component together in the formation 
and sustainability of rhizospheric ecology. The understanding about plant, soil and 
microbe interaction is limited; molecular mechanisms and other several conse-
quences may reveal with other process yet to be explored. This book entitled  Plant, 
Soil and Microbe, Volume 2: Mechanisms and Molecular Interactions  deals with 
how plant-microbe interactions occur using molecular pattern and applied in envi-
ronment scavenging such as pesticide degradation and polycyclic aromatic hydro-
carbons (PAHs) remediation. The importance of fungal symbiosis, tripartite 
interactions among plant- Trichoderma -pathogen with special reference to pro-
teomic tools in biocontrol, has been described. The mechanism of plant growth 
promoting rhizobacteria-soil-root interaction, their ability towards growth, second-
ary metabolite production and nutrient uptake in medicinal and aromatic plants has 
been suitably mentioned. The bacterial determinants and plant defence induction in 
sustainable agriculture have an added advantage to strengthen the concept of bio-
control of deleterious phytopathogens. The elaborative description on the molecular 
identifi cation of phytoplasma diseases in ornamental plants is itself appealing. The 
introductory account on allelochemicals from ascocarp of  Tuber  species is a point 
of difference. Besides, mycorrhizal associations, the biocontrol potential of  Bacillus 
thuringiensis , genomics of plant-soil microbial diversity and the importance of root 
exudates in rhizosphere ecosystem and phytohormones in abiotic stress tolerance of 
plants have been elaborated. It is oceanic to gain update in the quest for knowledge 
of plant-soil-microbial interactions and their applications in a befi tting manner. The 
editors  Khalid Rehman Hakeem  and  Mohd. Sayeed Akhtar  have put some 
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outstanding efforts to compile subject experts’ contribution in a very attractive man-
ner with an understanding of sequences of the chapters.  Plant, Soil and Microbe, 
Volume 2: Mechanisms and Molecular Interactions  includes broad contributions 
from all dimensions of agronomy. Specifi cally, this volume describes a holistic 
view of plant-microbe interactions, and its recent molecular mechanism emerged 
from studying multi-tropic interaction. The editors have immensely provided a 
solid foundation of the subject interesting for the researchers involved in soil micro-
biology, plant pathology, ecology and agronomy.  

    Faculty of Life Science    D.  K.     Maheshwari  
Department of Botany and Microbiology 
 Gurukul Kangri University
Hardwar, Uttarakhand, India           

Foreword



ix

  Pref ace   

 Plants are exposed to a huge diversity of microbes in the environment. Owing to the 
broad range of microbes, a complex set of molecular mechanisms mediates the 
plant-microbe interactions. These interactions have been seen to possess both nega-
tive and positive effects on either or both the members. Considering the importance 
of these ground rhizospheric microorganisms in the plant disease protection, it came 
into highlight from research that the combined application of these microorganisms 
is more benefi cial than the use of a single agent and provides a better management 
against the soil-borne plant pathogens. The interaction of these microorganisms 
also provides an overview about the biological functions of soil and its interaction 
with the plant-microbe system, nutrient management, biogeochemical cycling, 
water various environmental condition in response to biotic and abiotic stresses, 
signalling of molecules during host-pathogen interaction, role of phytohormones 
against the environmental stresses and the major challenges in the formulation of 
microorganisms for the biocontrol products. The molecular approach of these 
microorganisms is also the basis for understanding the mechanism involved in dis-
ease suppression by these hidden underground benefi cial microbes. 

 This volume with 18 chapters from experts on the subject describes a holistic view 
of plant-microbe interactions and its recent molecular mechanism emerged from 
studying multi-tropic interaction. It is imperative to understand the modifi cations of 
belowground interactions under specifi c plant and microbe communication system 
accomplished by molecular dialogues. We hope that the book will be helpful for the 
graduate students, teachers, researchers and industry persons, who are interested in 
soil microbiology, plant pathology, ecology, environmental sciences and agronomy. 

 We are highly grateful to all our contributors for readily accepting our invitation 
for not only sharing their knowledge and research but for venerably integrating 
their expertise in dispersed information from diverse fi elds in composing the chap-
ters and enduring editorial suggestions to fi nally produce this venture. We greatly 
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appreciate their dedication. We are also thankful to Prof. (Dr.) D. K. Maheshwari 
for his suggestions and writing the foreword for this volume. We also thank 
 Springer- International team for their generous cooperation at every stage of the 
book production.  

  Serdang, Malaysia     Khalid     Rehman     Hakeem      
 Shahjahanpur, Uttar Pradesh, India     Mohd     Sayeed     Akhtar     

Preface
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