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Chapter 1 1

Effect of Follution on Physical and Chemical Properties of Soil
(rechapltereffect-of-pollution-on-physical-and-chemical-properties-—of-
SOEHVZTEES5) (pages 1-37 )

Trimath SBiswveal, Junaid ASsrrmad helalilke

The soil is considaeraed o e aoneae Of the most important substamnaass for
the existence of the bictic community. The guality of the soil is
continually degrading...

Chapter 2 1
Bioraemeaediation and Phytoremediation: The Remaedies for Xenobiotics

diatiomn-mMmicrobial/ 260147

PMMicrobial Remediation amnd PMicrobial Biotechmnologyw for Sustains
(rochapternbioremediation-and-phytoremediation/ 276656 ) (pages 38-64)

Lesena Maerlin Biju, Weena Gayathr Krishmnaswwarmy

INndustrialization led o the release of synthetic and boxic compounds_
Fartial or improper treatment increases enwironmental polluticon.
Conwentional methods_ . _

Chapter 3 1

Plicrobes and Their Role in Bioremeaediation of Socil: A Detailed Review
rehapterfmicrobes-and-their-role-in-bicremediaton-of-scil /2 7G&657 )
(pages G5-113)

A Padhavie M. Srinivasulu, W Rangaswwarmy

Soil is the Earth's shell and is getting polluted in a number of ways in the
present scenario. Human activities are the root cause of different brpes
of

Chapter <4 1

Plicrobes as Sustainable Biofertilizers: Current Scenario and Challenges
rechapterfmicrobes-as-sustainable-biofertilizers/2766538) (cages 11—
=3

Halima k.. Sneha Unnikrishnan, Karthikevan Ramalingam

SAcross the gichses, in bhoth dewvaelopeaed anmnd dewaelbloping ooumntrie s, wwiheat
prowvides the fundamental support for all other important foods_

Honwwewer, dus to clirmatae ..

Chapter S 1
Favorable Soil Microbes for Sustainable Agriculbure (fChapterfacvorab le—
soil-Mmicrobes-for-sustainable-agricultureZ7Ee 660 ) (pages 13I5-157)

Urmair Riaz, Laila Shahzad, Wajibha Ao, Sonarm Wiahaeed

Beaenaeficial microbes ars used as the best altermative against the
synthetic fertilizers and pesticides. The beneficial microbes Nnot only el
ittty lEree.

Chapter & 1

Soil Microbiome for Plant Growth and Bioremediation (‘chapter'scil-
microbicme-for-plant-growth-and-bicremediaticon/ 27565 1) (pages 158-

diation-mMmMicrobial/Z2s80 147

rMicrobial Remediation amd Microbial Biotechmnology for Sustains
s
Plonika vadaw, Sonu Kumari, Joaemaid Sohrmad Pdalik . Saaphiya R hear
Terrestrial soil is a complex part of the scosysterm hosting bacteria,
Fungi. protists, animals, and huage sournce of nutrients o plants. These

ing. .
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Chapter 7 1

ricrobial Products and Their Role in Scil Health and Sustai
Agriculture (fchaptenimmicrobial-prodocts - and-their-robe —irn-so
and-sustainable-agriculture/27 G662 (Dages 181-204)

Armrendra Moumar, Sweati Sagareeal
Plicrobial products are being used from ages in known as wwell as
unNnkrnown forrms. Some oormmon produacts arvested from mibiocrobes
imnclude proteins. amino acids. ..



Chapter 11
Bacterial Siderophores for Enhanced Plant Growth (fchaptenbacterial-
siderophores-for-enhanced-plant-growth/ 2 78666) (pages 314-331)
Himanshi Werma. Meghna Jindal, Shabir A Rather

The soil is a repository of mMmicroorganisms swch as bactena, fungi.
algae. and protozoa. Among these, more bacteria are found, most of
wwhich are located imn_..

Chapter 12

Flant Growth-Promoting Rhizobacteria (FPGRR): A Unique Strategy for
Sustainable Agriculture Ffchapterplant-growth-promoting-rhizocbacteria -
POP2TEEET) (pages IIZ-IS5T}

FPodduturi Wanamala, Usma Sultana, Podduturi Sindhura, hdic Zaboor
Sl

WWith & substantial decline in the use of synthetic chemicals, the growing
dermand for agricultural production is a critical concenm in todayw's world .
The. .

CThapter 13

An Account on Mycoviruses and Their Spplications (fchapterzo-
account-on-Mmycovinuses-and-their-applications/ 2766 58) (pages 358-
BTN

PG, Idrish Raja FKhan

PMyvcoviruses are obligate parasites of furngi and can infect the majority

of the fungal groups. They remain mysterious Lo various communities
throwughout the

CThapter 143

Application of Dehalogenase Enzymes in Bioremediation of
Halogenated Pollutants: A Short Rewview (fchapterfapplication-of-
dehalogenase-esn=zymes-in-bioremediation-of-halogenated-
collutants/ 2 TESTO0 (Daaes ITI-ZSSY

ermediation-mMmicrobbial/ 260 147

2 on Microbial Remediation amnd PMicrobial Biotechmnology for Sustains
Raghunath Satpathoy
The halogenated hydrocarbons hawe been widely used by human
beings. They are xenobiotic and toxic. The microbes hawving a specific

aroup of hydrolases en=yrmes.

CThapter 15

PMicrobe-fAssisted Phyloremediation of Petroleurm Hydrocarbons
rochapterfmicrobe-assisted-phytoremediation-of-petroleum-
hydrocarbons/ 27667 1) (pages 386-416)

Haruna vYahaya lsmail, Ahmad adi Farcug. Sbhdullahi Bako Rabakb, Sarrin
Bayawa Muhammad., Ibrahim SAlkali Adlamin, Umar Balarabe lbBrahim,
Usrman Al Bukoar

Fetroleurm is an important source of hydrocarbons, which are one of the
major envircnmental contaminants that distur ecosysternm functioning
and stability. In__ .

CThapter 16

PAicrabBbial Bioremediation of Heawy Metals: A Genetic and Omiics
Approach (‘fchapter/miicrobial-ioremaediation-of-heavy-metals 27667 2)
(pages 41 F a3

Asha LaxmaEn Giriyan, Wikrant B. Berde, Elroy J. Pereira. Chanda
ikrant Parulekar-Berdse

Heawy micstals are found mnaturally. Aaonthropogenic activities and rapid
imndustrialization hawve laed to their unprecedented release into the
enwvirconment. Bsing.. .

CThapter 17

FPotential of Thallophytes in Degradation of Dyes (/chapter potential-of-
thallophytes-in-degradaticon-of-dyes/278673) (pages 4240174}

Sumira Malik. Shilpa Prasad, Shreya Ghoshal. Shashank Shekhar,
Tanwi Kumar, Ankita Sgrawveal, Bijaya Saonal

Swynthetic dyes causs harardous health-related problems in humans
and affect the biclogical system underwater. They also hawe =& negative
impact on the ..
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Chapter 16

Microbial Bioremediation

of Heavy Metals:
A Genetic and Omics Approach

Asha Laxman Giriyan
The Energy and Resources Institute (TERI), India

Vikrant B. Berde
Arts, Commerce, and Science College, Lanja, India

Elroy J. Pereira
The Energy and Resources Institute (TERI), India

Chanda Vikrant Parulekar-Berde
Goa University, Goa, India

ABSTRACT

Heavy metals are found naturally. Anthropogenic activities and rapid industrialization have led to
their unprecedented release into the environment. Being non-biodegradable in nature, they persist in
the environment. Prolonged exposure and accumulation of these metals poses a serious threat to the
ecosystem. Conventional treatment of contaminated material whether soil or water involves expensive
chemical or physical methods which are arduous, energy demanding, and carry the risk of secondary
contamination. It is thus necessary to adopt a sustainable remediation process to mitigate this problem.
Biological remediation processes are preferable as they are environmentally safe, techno-economically
feasible, and do not generate toxic byproducts. Microbial bioremediation is particularly attractive as
it allows remediation processes by tapping naturally occurring catabolic capacities to transform, ac-
cumulate, and adsorb metals for detoxification. It is a comparatively low-cost technology. Therefore,
microbial bioremediation is promising as an alternative to physico-chemical methods.
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