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Chapter 9 @ |
Role of Arbuscular Mycorrhizal Fungi L«}

in Amelioration of Drought Stress in Crop et
Plants

Pallavi and Anil Kumar Sharma

Abstract Present chapter addresses the importance of arbuscular mycorrhizal
(AM) symbiosis in the mutigation of one of the most limiting environmental con-
straints in terms of global crop productivity loss, i.e. drought/water stress. Superior
root morphology leading to enhanced water and nutrient uptake, better antioxidant
machinery to fight the elevated reactive oxygen species (ROS), along with improved
osmotic adjustment by accumulating high levels of compatible solutes like proline,
glycine betaine, sugars, etc., are among the multifaceted factors which make AM
association far more significant than any other symbiolic association in plants. So far
little progress has been made on molecular level to understand the mechanisms of
“this miraculous organism which include the involvement of aquaporins, some
binding protein genes (BiPs), MAPK pathway genes, and stress responsive genes
like proline dehydrogenase, invertase, proline synthetase, etc. However, with the
advancement of new age molecular techniques it secems possible that the unravelling
of this mystery is not far away.

Abbreviations

AM Arbuscular Mycorrhiza

ATP Adenosine triphosphate

BiP Binding proteins

CAT Catalase

EEA European Environment Agency

ERM extraradical mycelium

GOGAT Glutamine synthase

GS Glutamine synthetase

Pallavi (29) ) ) )
Department of Bowny, LN.L. College, Patiputra University, Patna, Bihar, India
A. K. Sharma

Department of Biological Sciences, College of Basic Science and }lunufnilies, G.B. Pant
University of Agriculuire and Technology, Pantnagar, Uttarakhand, India
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Chapter 7

Proteomics for Understanding
the Interaction Between Plant
and Rhizospheric Microflora
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Ramesh Namdeo Pudake, Pallavi, and Mrinalini Singh Pundir

Abstract Rhizosphere is a complex system of biological activities of plants and
microflora. Interaction between plants and microbes residing in its rhizosphere has
been point of interest among the scientific communities for a long time. In-depth
knowledge of these interactions is crucial to the current world scenario in context of
food availability. Mctagenomics and metatranscriptomic studies arc being done with
the objective elucidate the diversity of culturable and nonculturable microbiome. But
this information is incomplete without understanding their functional role in plant—
microbiome interaction. Complete proteome represents the ongoing metabolic pro-
cesses happening in soil at particular time and needs to be studied for knowing the
key players in functionality of microbiome. Metaproteomics is emerging tool that
sketch the information about entire proteins present in a specific environmental
situation at a particular time. It correlates the diversity and functionality of soil
microorganisms in both dominant species and at community level. With the help of
traditional tools, the development of high-throughput proteomics tools like mass
spectrometry, the better understanding of functional aspects of soil complex system
has become feasible. However, the progress is little bit slow due to the presence of
some bottle neck like presence of various interfering molecules present in the soil
samples, scarcity of soil proteome databases, etc. This chapter discusses proteomics
tools that are available and review recent studies where the proteomics tools have
been applied to decode the underlying processes responsible for differential func-
tioning of soil microbiome in diverse environments.

R. N. Pudake (24)
Amity Institute of Nanotechnology, Amity University Uttar Pradesh, Noida, Utar Pradesh,

India
e-mail: mpudake@amity.edu

Pallavi
J.N.L. College Khagaul, Patliputra University, Patna, Bihar, India

M. S. Pundir
Department of Biological Sciences, College of Basic Science and Humanities, G.B. Pant

University of Agriculture and Technology, Pantnagar, U.S Nagar, UK, India

© Springer Nature Singapore Pie Ltd, 2021
R. N. Pudake et al. (eds.), Omics Science for Rhizosphere Biology, Rhizosphere
Biology, htips://doi.org/10.1007/978-981 -16-0889-6_7
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