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Environment and Beyond 

to 

respond 

differently 

when 

exposed 
to 
the 

same 

environmental 

stimuli. 
As a 

result, 

some 

possess a 
low 
risk 
of 

developing a 

disease 

through 
an 

environmental 

exposure 

while 

others 
are 

much 

more 

susceptible. 

Currently 

new 

studies 

have 

emerged 
to 

describe 

relations 

betweengenotypes 

and 

environmental 

exposures, 
in 

terms 
of 

their 

effects 
on 

disease 

risk.|1, 
2] 

The 

insulin-like 

growth 

factor 

(1GF) 
is 
a 

complex 

system 
of 

peptide 

hormones-

[insulin-like 

growth 

factors 
of 

type 1 
and 
2; 

IGE-I 

and 

IGF-11], 
cell 

surface 

receptors 

[insulin 

receptor:-

InsR; 

insulin-like 

growth 

factor 

receptors 
of 

type l 
and 
2:-

1GF-IR 
and 

IGF-IIR] 
and 

circulating 

binding 

proteins 

[insulin 
like 

growth 

factor 

binding 

proteins: 
-

IGF-BP 

(1-6)]. 
IGF 

family 
of 

peptides 

play 
an 

important 
role 
in 
the 

normal 

control 
of 

many 

metabolic 

and 

growth 

related 

processes. 

However, 

1GF-1-mediated 

paracrinelautocrine 
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Increasing 

epidemiological 

findingssuggests, 

many 

identified 

environmental 

risk 

factors 

acts 
via 

insulin-like 

growth 

factor 

pathway 
and 

contribute 
to 
the 

development 
of 

disease. 

Hence 

better 

knowledge 
of 
the 

factorsthat 

influence 

IGFpathway 

genes 

Interaction 

between 

environment 

and 

genes 
in 
the 

IGF 

system An 

increasing 

number 
of 

studies 
have 

documented 

varianceof 

gene 

activity 

induced 
by 

environmentalchanges 
often 

known 
as 

gene 

expression 

plasticity. 

(6]The 

impact 
of 

environmenton 

expression 
level of 

GH/IGE-I 

pathway 

geneshas 
been 

studiedin 

fishes 
like 

rainbowtrout 

(Oncorlhynchusmykiss), 
coho 

salmon 
(0. 

kisutch) 
and 

brookcharr 

(Salvelinusfontinalis). |6, 
7, 
8, 
9, 
10] 
For 

Abstract:The 

insulin-like 

growth 

factor 

(IGF) 

sgnaling 

pathway functions 
in 

mediating 

cell 

proliferation, differentiation,apoptosis, survival, metabolism, 

migrationthereby 

regulating 

different 

cardiovascular 

and 

developmental 

processes 
in 

muscle, 

bone, 

brain 
etc. 

Abnormalities 

and 

impaired 

IGFsignalingpathways 

contribute 
to 
the 

pathogenesis 
of 

several 

human 

diseases 

including 

cancers. 

Several 

clinical 
and 

preclinical 

studies 

have 

evalu�ted 
the 

efficacy 
of 

IGF 

based 

treatment 

modalities 
for 

different 

pathological 

conditions. 

However 

limited 

information 
is 

available 
on 

the 

link 

between 

environmental 

influences 
on 

IGF 

system. 

Here 
we 

will 

review 

those 

investigations 

where 

researchers 

have 

Introduction 

In 
the 

recent 

years 
we 

gained 

much 

insight 

into 
the 

genetic 

intluences 
on 

many 

human 

diseases. 
At 

the 

same 

time 

research 

also 

indicates 
that 

subtle 

differences 
in 

genetic 

factors 

cause 

people 

(305) 

(383} 

effects 
are 

essential 
in 
the 

modulation 
of 

cellular 

growth, 

proliferation, 

differentiation 
and 

survival 

against 

apoptosis. (3, 
4] 

may 

help 
in 

devising 

strategies 

toprevent 

disease 
risk 
at 
the 

population level. (5] 

examined 
the 

effect 
of 

environmental 

exposures 
on 

IGP 

pathway 

genes. 

Such 

information 
on 

relationship of 

gene 

environment 

interactions 
will 
be 

important 

from 

public 

health 

perspective 
in 

future. 











































































Environment and Beyond 

1st Edition: 24th January, 2022 
Scholars Book Hub Paper Back 

ISBN 978-81-955982-1-2 

Cover Design:'Tousif Khan, Suvam Karmakar 
Editor: 

Pinakiranjan Chakrabarti 
Sudeshna Ghoshal 

Published by : On behalf of Rajyasri Neogy, Vijaygarh Jyotish Ray College, Santanu Banerjee Scholars Book Hub, 45, 
Devinibas Road, Dumdunm, Kolkata 700 074 

Contact: 9231923292 
Printed by: Kalachand Vidyalankar Publisher and Distributor, 
24. Gaurinath Sastri Road, Kolkata 700 055 

Price: Rs.400 INR 

Copyright Reserved 

All rights reserved by the Publisher and the Editor. 
No part of this publication may be reproduced, 

distributed, or transmitted in any form or by any 
means, including photocopying, recording, or other 
electronic or mechanical methods, without the prior 

written permission of the publisher and the Editor, 

except in the case of brief quotations embodied in 

critical reviews and certain other noncommercial 
uses permitted by copyright law. 



Water Pollution and Mitigation Methods 

a Brief Overview 
Paramita Saha Sarkar 105 

Alternative Eco-Friendly Microbial Approaches 

for Agro-Waste Management- A Review 

Prasenjit Das 117 

Treatment of Metanil Yellow Dye Bearing Efluents by Simultaneous 
Application of BiodegrAdation and Adsorption 

Priya Banerjee, Aniruddha Mukhopadhayay 
and Papita Das 134 

Impact of Climate Change on the Quality of 

Tea vis-U-vis Health 

Ritwija Bhattacharya, Dishari Dasgupta, 
Aniruddha Mukhopadhyay and Pritha Bhattacharjee 145 

A Study of Neurological Damages Caused by the Major Air and Water 

Pollutants 
Sanjukta Chaudhuri 161 

Environmental Pollutants and Their Adverse Effects on Reproducti 

Health A Review 

Soma Majumder 171 

Contemporary Context of Biodiversity: From 

Bioprospecting to Rights 
Moumit Roy Goswami and Aniruddha Mukhopadhyay 186 

Trends in Immunoassays for the Detection of Mycotoxins 
in Food Sample 

Debopam Acharya and Subhasree Dutta 197 

Thermoduric Bacteria in Pasteurized 
ilk- A Review 

Sonali Saha and Gargi Saha Kesh 224 



Contemporary context of Biodiversity: 

From Bioprospecting to Rights 
Moumit Roy Goswami 

Department of Environmental Science, Netaji Nagar 

College for Women, West Bengal, India 

Aniruddha Mukhopadhyay 
Department of Environmental Science, University of Calcutta 

West Bengal, India 

Abstract: The word 'biological diversity has been defined 
by 1992 Convention on Biological Diversity as 'the 

variability among living organisms from all sources, 
including, inter alia, terrestrial, marine and other aquatic 

ecosystems and the ecological complexes of which they 

are part. The "usefulness" of biodiversity is expressed 
through the concept of different ecosystem services. Major 
threats to biodiversity include habitat alteration and loss, 

over-harvesting, chemical pollution, invasive species and 
increasing population pressure. Climate change poses a 
potential threat to the Earth's biodiversity. The loss of 

biodiversity threatens ecosystem integrity, and may 
ultimately threaten human existence itself. Bioprospecting 
describes the discovery of new and useful bioactive 

compounds emerging either from research or from already 
available existing traditional knowledge where as biopiracy 
is a situation where indigenous knowledge of nature is 

exploited for commercial gain with no compensation to 

the indigenous people. Bioprospecting is not inherently 

188 



Handbook of Research on 
Monitoring and Evaluating 
the Ecological Health of 
Wetlands

Ashok K. Rathoure
Akone Services, India

A volume in the Practice, Progress, and 
Proficiency in Sustainability (PPPS) Book Series 



Published in the United States of America by
IGI Global
Engineering Science Reference (an imprint of IGI Global)
701 E. Chocolate Avenue
Hershey PA, USA 17033
Tel: 717-533-8845
Fax:  717-533-8661 
E-mail: cust@igi-global.com
Web site: http://www.igi-global.com

Copyright © 2022 by IGI Global.  All rights reserved. No part of this publication may be reproduced, stored or distributed in 
any form or by any means, electronic or mechanical, including photocopying, without written permission from the publisher.
Product or company names used in this set are for identification purposes only. Inclusion of the names of the products or 
companies does not indicate a claim of ownership by IGI Global of the trademark or registered trademark.
   Library of Congress Cataloging-in-Publication Data

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

All work contributed to this book is new, previously-unpublished material. The views expressed in this book are those of the 
authors, but not necessarily of the publisher.

For electronic access to this publication, please contact: eresources@igi-global.com. 

Names: Rathoure, Ashok K., 1983- editor.  
Title: Handbook of research on monitoring and evaluating the ecological  
   health of wetlands / Ashok K. Rathoure, editor.   
Description: Hershey : Engineering Science Reference, 2021. | Includes  
   bibliographical references and index. | Summary: “This book highlights  
   the challenges of wetland conservation and the current scenario of  
   existing wetlands including inland wetland and discusses Inventory,  
   assessment and monitoring are as vital components of effective wetland  
   management”-- Provided by publisher.   
Identifiers: LCCN 2021037621 (print) | LCCN 2021037622 (ebook) | ISBN  
   9781799894988 (hardcover) | ISBN 9781799895008 (ebook)   
Subjects: LCSH: Wetland conservation. | Wetland management.  
Classification: LCC QH75 .M655 2021  (print) | LCC QH75  (ebook) | DDC  
   333.91/816--dc23  
LC record available at https://lccn.loc.gov/2021037621 
LC ebook record available at https://lccn.loc.gov/2021037622 

 
This book is published in the IGI Global book series Practice, Progress, and Proficiency in Sustainability (PPPS) (ISSN: 
2330-3271; eISSN: 2330-328X)



Practice, Progress, and 
Proficiency in Sustainability 

(PPPS) Book Series

ISSN:2330-3271 
 EISSN:2330-328X

Ayman Batisha
International Sustainability Institute, Egypt

Mission
In a world where traditional business practices are reconsidered and economic activity is performed in 
a global context, new areas of economic developments are recognized as the key enablers of wealth and 
income production. This knowledge of information technologies provides infrastructures, systems, and 
services towards sustainable development.

The Practices, Progress, and Proficiency in Sustainability (PPPS) Book Series focuses on the 
local and global challenges, business opportunities, and societal needs surrounding international col-
laboration and sustainable development of technology. This series brings together academics, research-
ers, entrepreneurs, policy makers and government officers aiming to contribute to the progress and 
proficiency in sustainability.

• Global Content and Knowledge Repositories
• Global Business
• Green Technology
• Intellectual Capital
• Environmental informatics
• Socio-Economic
• Knowledge clusters
• Technological learning
• Strategic Management of IT
• Sustainable Development

Coverage
IGI Global is currently accepting manuscripts 

for publication within this series. To submit a pro-
posal for a volume in this series, please contact our 
Acquisition Editors at Acquisitions@igi-global.com 
or visit: http://www.igi-global.com/publish/.

The Practice, Progress, and Proficiency in Sustainability  (PPPS) Book Series (ISSN 2330-3271) is published by IGI Global, 701 E. 
Chocolate Avenue, Hershey, PA 17033-1240, USA, www.igi-global.com. This series is composed of titles available for purchase individually; 
each title is edited to be contextually exclusive from any other title within the series. For pricing and ordering information please visit http://
www.igi-global.com/book-series/practice-progress-proficiency-sustainability/73810. Postmaster: Send all address changes to above address. 
© © 2022 IGI Global. All rights, including translation in other languages reserved by the publisher. No part of this series may be reproduced 
or used in any form or by any means – graphics, electronic, or mechanical, including photocopying, recording, taping, or information and 
retrieval systems – without written permission from the publisher, except for non commercial, educational use, including classroom teaching 
purposes. The views expressed in this series are those of the authors, but not necessarily of IGI Global.



Titles in this Series
For a list of additional titles in this series, please visit: www.igi-global.com/book-series

Achieving Sustainability Using Creativity, Innovation, and Education A Multidisciplinar Approach
Ziska Fields (University of Johannesburg, South Africa) 
Information Science Reference • © 2022 • 260pp • H/C (ISBN: 9781799879633) • US $215.00 

Handbook of Research on Sustainable Development Goals, Climate Change, and Digitalization
Rui Alexandre Castanho (WSB University, Poland) 
Engineering Science Reference • © 2022 • 684pp • H/C (ISBN: 9781799884828) • US $315.00 

Sociological Perspectives on Sustainable Development and Poverty Reduction in Rural Populations
Ladislaus M. Semali (Pennsylvania State University, USA) 
Information Science Reference • © 2022 • 303pp • H/C (ISBN: 9781799846468) • US $195.00 

Handbook of Research on Novel Practices and Current Successes in Achieving the Sustainable Development Goals
Cristina Raluca Gh. Popescu (University of Bucharest, Romania & The Bucharest University of Economic Stud-
ies, Romania & University of Craiova, Romania & The National Institute for Research and Development in Envi-
ronmental Protection (I.N.C.D.P.M.), Romania & National Research and Development Institute for Gas Turbines 
COMOTI, Romania) 
Engineering Science Reference • © 2021 • 461pp • H/C (ISBN: 9781799884262) • US $295.00 

Advancements in Sustainable Architecture and Energy Efficiency
Roberto A. González-Lezcano (Universidad CEU San Pablo, Spain) 
Engineering Science Reference • © 2021 • 337pp • H/C (ISBN: 9781799870234) • US $195.00 

Management and Conservation of Mediterranean Environments
Rui Alexandre Castanho (WSB University, Poland) and José Martín Gallardo (Universidad de Extremadura, Spain) 
Engineering Science Reference • © 2021 • 336pp • H/C (ISBN: 9781799873914) • US $195.00 

Handbook of Research on Institution Development for Sustainable and Inclusive Economic Growth in Africa
Evans S. Osabuohien (Covenant University, Nigeria) Emmanuel A. Oduntan (Covenant University, Nigeria) 
Obindah Gershon (Covenant University, Nigeria) Olaronke Onanuga (Covenant University, Nigeria) and Oluyomi 
Ola-David (Covenant University, Nigeria) 
Business Science Reference • © 2021 • 507pp • H/C (ISBN: 9781799848172) • US $235.00 

701 East Chocolate Avenue, Hershey, PA 17033, USA
Tel: 717-533-8845 x100 • Fax: 717-533-8661

E-Mail: cust@igi-global.com • www.igi-global.com





The book is dedicated to Ms. Anika A. Rathoure.






Editorial Advisory Board
ShivaAgarwal,Instituto Superior Technico (IST), Portugal
I.O.Agbagwa,University of Port Harcourt, Nigeria
IdressHamadAttitalla,Omar Al-Mukhtar University, Libya
RajatBanerjee,University of Calcutta, India
AruneemaBardhan,Independent Researcher, India
ArunBhatt,G.B. Pant Institute of Engineering and Technology, India
TriptiBouri,Khalisani, Chandannagar, Hooghly, India
DeepChakraborty,Sri Ramachandra Institute of Higher Education and Research, India
HarishChandra,Gurukula Kangri University, India
S.Choi,Pusan National University, South Korea
VinodDhatwalia,Uttranchal University, India
TejpalDheva,Central University of Haryana, India
NelsonDurán,Environmental, Biotechnology, and Pharmacological Institute, Brazil
KapilGhai,Graphic Era Hill University, India
IloraGhosh(Mondal),Jawaharlal Nehru University, India
ShashwatKatiyar,CSJM University, India
KunLu,University of North Carolina at Chapel Hill, USA
JaySinghMeena,Indian Institute of Technology, Roorkee, India
R.K.Peddinti,Indian Institute of Technology, Roorkee, India
RajibRoychowdhury,Centre for Biotechnology, Visva-Bharati Santiniketan, India
MoumitaSaha,Shri Gnanambica Degree College, India
VipinKumarSaini,Doon University, India
N.Singh,Hemvati Nandan Bahuguna Garhwal University, India
P.Soni,Forest Research Institute, Dehradun, India
EricaSonnenburg,Independent Researcher, USA
M.K.Tripathi,Central Institute of Agricultural Engineering, India
SandipTripathi,NIMS University, Jaipur, India
SilasGranatoVillas-Boas,University of Auckland, New Zealand
SethT.Walk,Montana State University, USA
G.T.P.Wong,Academia Sinica, Taiwan





List of Contributors



Ali, Tagorti Mohamed/Univeristy of Sousse, Tunisia..................................................................... 267
Banerjee, Debolina /Kidderpore College, India.............................................................................. 128
Banerjee, Priya /Centre for Distance and Online Education, Rabindra Bharati University, 

India.............................................................................................................................................. 280
Bedoui, Sana /Higher Institute of Water Sciences and Techniques of Gabes, University of 

Gabes, Tunisia.............................................................................................................................. 215
Bhat, Sami Ullah/Department of Environmental Science, University of Kashmir, India.................. 51
Bhattacharjee, Chandani /H.R. College of Commerce and Economics, India.............................. 171
Bhushan, Brij /Graphic Era University, Dehradun, India.................................................................. 1
Chaudhary, Vidhi /Daulat Ram College, India........................................................................ 27,128
Dar, Sajad Ahmad/Department of Environmental Science, Uttarakhand Technical University, 

India................................................................................................................................................ 51
Dar, Shahid Ahmad/Department of Environmental Science, University of Kashmir, India............. 51
Datta, Soumi /Jamia Hamdard, India....................................................................................... 27,128
Essefi, Elhoucine /University of Gabes, Tunisia.............................................. 197,215,230,252,267
Ganguli, Sayak /St. Xavier’s College (Autonomous), Kolkata, India................................................ 71
Ghosh, Mahashweta Mitra/St. Xavier’s College (Autonomous), Kolkata, India............................. 71
Gupta, Rashmi /Jindal Global Law School, Sonipat, India.............................................................. 92
Hajji, Soumaya /Faculty of Sciences of Sfax, Tunisia..................................................................... 197
Haldar, Anwesha /East Calcutta Girls’ College, India................................................................... 280
Hamed, Younes /University of Gafsa, Tunisia................................................................................. 215
Kar, Somnath /Holy Cross College, India......................................................................................... 27
Karmakar, Rupsha /Vivekananda College for Women, India.......................................................... 71
Karnena, Manoj Kumar/Department of Environmental Science, GITAM Institute of Science, 

GITAM University (Deemed), India............................................................................................. 182
Khatik, Nisha /Maharshi Dayanand Saraswati University, Ajmer, India......................................... 17
Konni, Madhavi /Department of Basic Sciences and Humanities, Dadi Institute of Engineering 

and Technology, India.................................................................................................................. 182
Kundu Chaudhuri, Rituparna /Krishnagar Government College, India...................................... 128
Madhuri, Pulavarthi /Department of Basic Sciences and Humanities, Dadi Institute of 

Engineering and Technology, India.............................................................................................. 182
Maji, Nibedita /Chandernagore College, India............................................................................... 106
Mitra, Pallavi /Centre for Distance and Online Education, Rabindra Bharati University, India... 280
Mukhopadhyay, Aniruddha /University of Calcutta, India........................................................... 150
Nayak, Arunima /Graphic Era University, Dehradun, India.............................................................. 1





Roy Goswami, Moumit /Netaji Nagar College for Women, Kolkata, India................................... 150
Saritha, Vara /Department of Environmental Science, GITAM Institute of Science, GITAM 

University (Deemed), India.......................................................................................................... 182
Sarkar (Paria), Dipanwita /Chandernagore College, India........................................................... 106
Siddiqui, Nabeela /CHRIST University (Deemed), India.................................................................. 92
Singh, Anjana /Deshbandhu College, India...................................................................................... 27
Singh, Meesha /St. Xavier’s College (Autonomous), Kolkata, India................................................. 71
Sinha, Dwaipayan /Government General Degree College, Mohanpur, India........................... 27,128
Soma Sekhar, K. /Department of Basic Sciences and Humanities, Dadi Institute of Engineering 

and Technology, India.................................................................................................................. 182
Tari, Vinaya Satyawan/University of Mumbai, India....................................................................... 92





Table of Contents



Foreword.............................................................................................................................................. xx

Preface................................................................................................................................................. xxi

Acknowledgment............................................................................................................................xxviii

Introduction...................................................................................................................................... xxix

Chapter 1
WetlandEcosystemsandTheirRelevancetotheEnvironment:ImportanceofWetlands..................... 1

Arunima Nayak, Graphic Era University, Dehradun, India
Brij Bhushan, Graphic Era University, Dehradun, India

Chapter 2
WetlandCreation,Restoration,andConservation:WetlandProtection............................................... 17

Nisha Khatik, Maharshi Dayanand Saraswati University, Ajmer, India

Chapter 3
WaterPollutionofWetlands:AGlobalThreattoInland,Wetland,andAquaticPhytodiversity......... 27

Soumi Datta, Jamia Hamdard, India
Dwaipayan Sinha, Government General Degree College, Mohanpur, India
Vidhi Chaudhary, Daulat Ram College, India
Somnath Kar, Holy Cross College, India
Anjana Singh, Deshbandhu College, India

Chapter 4
WetlandEcosystemMonitoringThroughWaterQualityPerspectives................................................. 51

Shahid Ahmad Dar, Department of Environmental Science, University of Kashmir, India
Sami Ullah Bhat, Department of Environmental Science, University of Kashmir, India
Sajad Ahmad Dar, Department of Environmental Science, Uttarakhand Technical University, 

India





Chapter 5
Metagenomics-GuidedAssessmentofWaterQualityandPredictingPathogenicLoad...................... 71

Sayak Ganguli, St. Xavier’s College (Autonomous), Kolkata, India
Rupsha Karmakar, Vivekananda College for Women, India
Meesha Singh, St. Xavier’s College (Autonomous), Kolkata, India
Mahashweta Mitra Ghosh, St. Xavier’s College (Autonomous), Kolkata, India

Chapter 6
ImpactofClimateChangeonUpperGangaRamsarSiteofUP,India:SustainableRestorationof
WetlandEcosystem............................................................................................................................... 92

Vinaya Satyawan Tari, University of Mumbai, India
Rashmi Gupta, Jindal Global Law School, Sonipat, India
Nabeela Siddiqui, CHRIST University (Deemed), India

Chapter 7
StatusandThreatsofWetlandChangeinLandUsePatternandPlanning:ImpactofLandUse
PatternsandUrbanization................................................................................................................... 106

Dipanwita Sarkar (Paria), Chandernagore College, India
Nibedita Maji, Chandernagore College, India

Chapter 8
EcologicalSuccessionofWetlands:AReviewoftheCurrentScenario............................................ 128

Dwaipayan Sinha, Government General Degree College, Mohanpur, India
Soumi Datta, Jamia Hamdard, India
Vidhi Chaudhary, Daulat Ram College, University of Delhi, India
Debolina Banerjee, Kidderpore College, India
Rituparna Kundu Chaudhuri, Krishnagar Government College, India

Chapter 9
AnOverviewoftheDeterminationofBiodiversityofWetlands....................................................... 150

Moumit Roy Goswami, Netaji Nagar College for Women, Kolkata, India
Aniruddha Mukhopadhyay, University of Calcutta, India

Chapter 10
SolidWasteDisposalonInlandWaterWetlands:ASustainableRestorationofWetland
Ecosystems.......................................................................................................................................... 171

Chandani Bhattacharjee, H.R. College of Commerce and Economics, India





Chapter 11
GlobalClimateChangebyWetlandGreenhouseGasFluxes:Mechanisms,Effects,andControl.... 182

Madhavi Konni, Department of Basic Sciences and Humanities, Dadi Institute of 
Engineering and Technology, India

Vara Saritha, Department of Environmental Science, GITAM Institute of Science, GITAM 
University (Deemed), India

Pulavarthi Madhuri, Department of Basic Sciences and Humanities, Dadi Institute of 
Engineering and Technology, India

K. Soma Sekhar, Department of Basic Sciences and Humanities, Dadi Institute of 
Engineering and Technology, India

Manoj Kumar Karnena, Department of Environmental Science, GITAM Institute of Science, 
GITAM University (Deemed), India

Chapter 12
VariationoftheDescriptiveGrainSizeDistributionAlongCoresFromtheSebkhaofSidiEl
Hani,EasternTunisia.......................................................................................................................... 197

Elhoucine Essefi, University of Gabes, Tunisia
Soumaya Hajji, Faculty of Sciences of Sfax, Tunisia

Chapter 13
MultidisciplinaryStudyofCoresFromtheWetlandofElMelah,SouthwesternTunisia:Climatic
andEnvironmentalSignificance......................................................................................................... 215

Sana Bedoui, Higher Institute of Water Sciences and Techniques of Gabes, University of 
Gabes, Tunisia

Elhoucine Essefi, University of Gabes, Tunisia
Younes Hamed, University of Gafsa, Tunisia

Chapter 14
MillennialtoCentennialCyclicityWithintheExoreicSalineSystemofBoujmel,Southern
Tunisia................................................................................................................................................. 230

Elhoucine Essefi, University of Gabes, Tunisia

Chapter 15
RecordoftheSedimentaryDynamicsandClimaticVariabilityWithintheSedimentaryFillingof
MchiguigWetlandDuringtheLateHolocene:CentralTunisia–Astronomic,Atmospheric,and
OceanographicForces......................................................................................................................... 252

Elhoucine Essefi, University of Gabes, Tunisia

Chapter 16
TheGeobiologyofBacteriaWithintheExtremeConditionsofSidiElHaniWetland,Eastern
Tunisia:EnvironmentalandAstrobiologicalSignificance.................................................................. 267

Tagorti Mohamed Ali, Univeristy of Sousse, Tunisia
Elhoucine Essefi, University of Gabes, Tunisia





Chapter 17
PublicParticipationinRestorationandSustainableUseofWetlandEcosystemServicesinIndia... 280

Pallavi Mitra, Centre for Distance and Online Education, Rabindra Bharati University, India
Anwesha Haldar, East Calcutta Girls’ College, India
Priya Banerjee, Centre for Distance and Online Education, Rabindra Bharati University, India

Compilation of References............................................................................................................... 304

About the Contributors.................................................................................................................... 360

Index................................................................................................................................................... 368





Detailed Table of Contents



Foreword.............................................................................................................................................. xx

Preface................................................................................................................................................. xxi

Acknowledgment............................................................................................................................xxviii

Introduction...................................................................................................................................... xxix

Chapter 1
WetlandEcosystemsandTheirRelevancetotheEnvironment:ImportanceofWetlands..................... 1

Arunima Nayak, Graphic Era University, Dehradun, India
Brij Bhushan, Graphic Era University, Dehradun, India

Ascomparedtothetropicalevergreenforest,wetlandsarealsooneofthemostproductiveecosystems
inthebiosphereandmakeamajorcontributiontotheecologicalsustainabilityofaregion.Thewetlands
maintainbiologicallydiversecommunitieshavingbothecologicalandeconomicvalue.Basedonthe
immenseenvironmentalandsustainabilitybenefits,wetlandshavebeendemarcatedasessentialforthe
futureofhumanexistence.Thefuturechallengespertainingtofood,cleanwaterandenergysecurity,well-
beingofhumans,naturaldisasterriskreduction,andclimatechangeresiliencecanbemetbypreserving
thewetlands.Thechapterhasanaimtoprovideinsightonthefundamentalsliketheclassifications,
majorfunctions,aswellasthevariousfactorsaffectingthewetlandecosystem.Otherimportantaspects
likethemajorthreatsleadingtothelossofthewetlands,consequencesofthelossordegradationof
wetlands,andwaystopreservethewetlandsarediscussed.

Chapter 2
WetlandCreation,Restoration,andConservation:WetlandProtection............................................... 17

Nisha Khatik, Maharshi Dayanand Saraswati University, Ajmer, India

Water-dominatedlandscapesincludewetlandareas.Theterm“wetland”hasnotbeencommonlyused
untilquiterecently.Itisbelievedtobeaeuphemisticequivalentof“swamp.”Everyyearonthesecond
dayofFebruary,WorldWetlandsDaymarkstheadoptionoftheconventiononWetlandbyRamsar,
theIraniancitythathasaspecialplaceinIranianhistory.Floodprotection,waterqualityimprovement,
shorelineerosioncontrol,naturalproducts,recreation,andaestheticsaresomeofthemanyadvantagesof
wetlands,aswellasthefactthattheyarevitalhabitatsforavarietyofanimalsandplants.Severalstudies
illustratedtheimportanceofwetlandsinreducingcarbonemissionsandregulatingclimateonaglobal
scale.Inrecentyears,theseadvantagesofwetlandshavebeenrecognizedbygovernmentsworldwide





and have led to legislation, regulations, and management plans creating wetlands for conservation,
protection,andrestoration.Unfortunately,thedestructionofwetlandsisaconcernsincetheyareamong
theplanet’smostproductiveareas.

Chapter 3
WaterPollutionofWetlands:AGlobalThreattoInland,Wetland,andAquaticPhytodiversity......... 27

Soumi Datta, Jamia Hamdard, India
Dwaipayan Sinha, Government General Degree College, Mohanpur, India
Vidhi Chaudhary, Daulat Ram College, India
Somnath Kar, Holy Cross College, India
Anjana Singh, Deshbandhu College, India

Pollutionhasbecomeamatterofgraveconcernatpresentwithallthecomponentsoftheenvironment
ladenwithpollutantslargelyfromanthropogenicsourcesandunplannedurbanization.Inlandwetlands
areverydelicateecosystemsandencompassavarietyofwaterbodies,namelyponds,rivers,swamps,etc.
Theyhousesomeuniquefloristicpatternsthatarecrucialintheprimaryproductivityandmaintaininga
balanceofthewetlandecosystem.Inadditiontoit,theinlandwaterbodiesarealsoproductiveandareof
immenseimportancetohumans.Theinlandwetlandsarealsoanintegralpartofboostingtheeconomy
oftheregionastheysupportanumberofindustriesincludingfishingandrecreation.Thuspollutionof
waterbodieshasimpactedthehumanraceinadeleteriousmanner.Thischapterisanattempttooverview
theinlandwaterbodies,theirbiodiversitypattern,pollution,andtheireffectonfloraatlarge.

Chapter 4
WetlandEcosystemMonitoringThroughWaterQualityPerspectives................................................. 51

Shahid Ahmad Dar, Department of Environmental Science, University of Kashmir, India
Sami Ullah Bhat, Department of Environmental Science, University of Kashmir, India
Sajad Ahmad Dar, Department of Environmental Science, Uttarakhand Technical University, 

India

Waterqualitymonitoringisanimportanttoolindeterminingthesafetyandsuitabilityofwaterforvarious
desiredandintendeduses.Theproceduresinvolvedintheevaluationofwaterqualityarenumerousand
multifaceted.Therefore,takingintoconsiderationthespecificobjectivesofwaterqualitymonitoring,
samplingdesignisofvitalimportance.Mostofthephysicalparametersofwaterqualityaredetermined
viain-situmeasurementsusingmoderntestingequipment/fieldtestingkits.Althoughtherearesome
goodfield-basedsensorsthatarebeingusedforevaluationofwaterquality,thechemicalparameters
traditionallyaremostlyanalyzedthroughlaboratory-basedexperiments.Thischapterisaimedtooffer
aninclusiveknowledgeandinsightsontheimportanceandassessmentofphysico-chemicalparameters
thatareofhighpriorityformonitoringthewaterqualityofwetlands.

Chapter 5
Metagenomics-GuidedAssessmentofWaterQualityandPredictingPathogenicLoad...................... 71

Sayak Ganguli, St. Xavier’s College (Autonomous), Kolkata, India
Rupsha Karmakar, Vivekananda College for Women, India
Meesha Singh, St. Xavier’s College (Autonomous), Kolkata, India
Mahashweta Mitra Ghosh, St. Xavier’s College (Autonomous), Kolkata, India

Antibiotic-resistantbacteria(ARB)arebecomingmoreprevalentintheenvironmentandareefficiently
disseminatingthroughcontaminatedwastewaterresultinginresistomecycling.Thischaptercompares
thebacterialprofileofhospitaleffluentscollectedfromrural,urban,anddeltaregionsofWestBengal,





India.Comparativemetagenomicsanalysis identifiedpathogenicbacterialgeneralikepseudomonas,
escherichia,staphylococcus,lactobacillus,prevotella,acinetobacteracrossthesamples.Deltasample
showedhighestabundanceofpseudomonaswhereasruralsamplehadlowertitreofallthecommon
bacterial genera. Urban sample reflected more diversity of different genera in terms of abundance.
Pathogenicloadpredictionrevealedsignificantoccurrenceofdiarrhea,irritablebowelsyndrome,liver
cirrhosis,ulcerativecolitisinthediseasenetwork.Thischapterproposesamonitoringprogrammefor
assessingwastewaterhealthusingacombinationofcultureindependentandculture-dependentmolecular
techniquesinordertopreventthespreadofpollutantsintropicalenvironments.

Chapter 6
ImpactofClimateChangeonUpperGangaRamsarSiteofUP,India:SustainableRestorationof
WetlandEcosystem............................................................................................................................... 92

Vinaya Satyawan Tari, University of Mumbai, India
Rashmi Gupta, Jindal Global Law School, Sonipat, India
Nabeela Siddiqui, CHRIST University (Deemed), India

According to the IPCCSecondAssessmentReport,climatechangewill lead toanalterationof the
hydrologicalcycleandcouldhavemajorimpactsonregionalwaterresources.Indiafeaturesadiverserange
ofwetlands,includinghigh-altitudealpinelakes,littoralswampsintheformofmangrovesandcorals,
andinlandwetlandsofvarioussorts.TheUpperGangaRamsarSiteisUttarPradesh’sonlyRamsarSite
geographicaldistributionandmayfluctuateasaresultofclimatechange.Wetlandreactionstoclimate
changearefrequentlyleftoutofglobalclimatechangemodels.Theclimatechangeadaptationsmustbe
incorporatedintotheeconomicdevelopment,planning,andimplementationprocess.

Chapter 7
StatusandThreatsofWetlandChangeinLandUsePatternandPlanning:ImpactofLandUse
PatternsandUrbanization................................................................................................................... 106

Dipanwita Sarkar (Paria), Chandernagore College, India
Nibedita Maji, Chandernagore College, India

Wetland-relatedstudiesdocumented the lossofnativespeciesdiversityandpromotionof thebiotic
homogenizationdue towetland loss.Excessivewithdrawals ofwater fromwetlands for residential,
agricultural,orindustrialuseareresponsibleforwetlanddegradation.Constructionsofdamsimpedes
waterflowand replenishmentofwetlands, and it alsocreatesahazard toaquatic livingorganisms.
Climatechangecausingsomewetlandstodisappearunderrisingsealevels,whileothersareseverely
impactedbychangingclimaticconditions,includingdrought.Sonecessarystepssuchasincreasewetlands
andpreventionoftheillegalswampingofwetlands,etc.shouldbetakenforconservingthewetland
biodiversityfromthethreateningofunplannedurbanization,purifyingtheenvironmentandmainlining
thesustainabledevelopment.ThoughtheRamsarConventionpolicyexiststoperseverewetlandsand
achievesustainabledevelopment throughout theworld,massconsciousness,greaterparticipationof
localpeople,useofindigenousknowledgeinthemanagementstrategiesareneededtoprotectwetlands.





Chapter 8
EcologicalSuccessionofWetlands:AReviewoftheCurrentScenario............................................ 128

Dwaipayan Sinha, Government General Degree College, Mohanpur, India
Soumi Datta, Jamia Hamdard, India
Vidhi Chaudhary, Daulat Ram College, University of Delhi, India
Debolina Banerjee, Kidderpore College, India
Rituparna Kundu Chaudhuri, Krishnagar Government College, India

Thechangeincommunitystructureinducedbyenvironmentalperturbancesovertimeiscalledecological
succession and results in modification of community structure in a particular ecosystem. However,
withclimaticchangesandpollution,wetlandsaremostlikelytohavemodifiedtheirsuccessionaltrails,
especiallyastheseecosystemsareexposedtovariousfluctuatingwaterrhythmsenhancedcarbondioxide,
salinityinvasion,andclimatictemperatures.Thechapterisanattempttoreviewthepresentcondition
ofwetlandswithrespecttopollutionanditsimpactonsuccessionalpatterns.

Chapter 9
AnOverviewoftheDeterminationofBiodiversityofWetlands....................................................... 150

Moumit Roy Goswami, Netaji Nagar College for Women, Kolkata, India
Aniruddha Mukhopadhyay, University of Calcutta, India

Wetlandecosystemssupportrichanduniquebiodiversity.Biodiversityofagivenecosystemingeneral
andwetlandsinparticularprovideimportantinsightstotheecologicalhealthofanarea.TheRamsar
Convention1971identifiedninecriteriaforidentifyingwetlandsofinternationalimportance.Outofthe
ninecriteria,eightarelinkedtobiodiversityofwhichthreearebasedonsitesofinternationalimportance
forconservingbiologicaldiversity,twoarespecificforwaterbirds,twoarespecificforfish,andone
criterionforothertaxa.Hence,determinationofbiodiversityofwetlandsisofutmostimportance.Inorder
tounderstandthatbirds,fishes,amphibians,odonates,mammals,andaquaticplantswereparticularly
selectedasindicatorsofwetlandbiodiversity,thechapterdiscussesthedifferentmethodologiesabout
determinationofeachofthesetaxaunderdifferentcriteriaasmentionedabove.Thesemethodologieswill
helpvariousstakeholdersinappropriatedeterminationofbiodiversityofwetlandsofaparticulararea.

Chapter 10
SolidWasteDisposalonInlandWaterWetlands:ASustainableRestorationofWetland
Ecosystems.......................................................................................................................................... 171

Chandani Bhattacharjee, H.R. College of Commerce and Economics, India

Generationofsolidwasteprecedesthesurgeofurbanization.Theearliestwastedumpingisrecordedin
Greeceasearlyas500BCE,theconservancyworkersinFrance,wastewatertreatmentinLondon,and
aqueductsystemsinorientalcivilizations.Themagnitudeofwastehasbeencompoundingannuallywith
theriseofglobalpopulation,urbanization,andeconomicgrowth.Wastehasbeenovertlyandirresponsibly
dumpedininlandwaterbodiesandthewetlandsarounditcausinginherentdamagetothefluvial,pond,
orriverineecosystems.TheUnitedNationshasdeclaredthisdecadetobeforecosystemrestoration,
andhence,thischapterintendstoponderandestablishtheconcernsofhealth,speciesmodification,
ecosystemendangering,pollutionofthesurfaceandsubsurfacewater,impactonthevegetationalongthe
waterstretches,tonameafew.Theobjectiveofthischapteristoevaluatetheimpactontheecospheres
whilearrivingatsustainablerestorationoptions.





Chapter 11
GlobalClimateChangebyWetlandGreenhouseGasFluxes:Mechanisms,Effects,andControl.... 182

Madhavi Konni, Department of Basic Sciences and Humanities, Dadi Institute of 
Engineering and Technology, India

Vara Saritha, Department of Environmental Science, GITAM Institute of Science, GITAM 
University (Deemed), India

Pulavarthi Madhuri, Department of Basic Sciences and Humanities, Dadi Institute of 
Engineering and Technology, India

K. Soma Sekhar, Department of Basic Sciences and Humanities, Dadi Institute of 
Engineering and Technology, India

Manoj Kumar Karnena, Department of Environmental Science, GITAM Institute of Science, 
GITAM University (Deemed), India

Wetlands (WLs) in the landscapesare important for theGHGsproduction, ingesting,andexchange
withtheatmosphere.Inthischapter,theauthorsillustratedhowtheWLsinfluenceclimatechange,even
thoughitistypicalfordeterminingtheclimaticroleofWLsinthebroaderperspective.Theconclusions
mightbewarybasedontheradiativebalanceastheradiativeforcingsincethe1750sorclimaticroles
arecontinuouslychanginginthewetlands.DegradationofWLsleadstoreducingtheirfunctioning,
andGHGfluxesmightchangeandaltertheclimaticrolesoftheWLs.Thechapterdemonstratedthat
WLdisturbancesmightcauseglobalwarmingforalongerdurationeventhoughtheWLsarerestored
ormanagedbyreplacingthemwiththemitigationWLs.Thus,activitiesthatcausedisturbanceinthe
WLsleadingtocarbonoxidationinthesoilsshouldbeavoided.Regulatingtheclimateisanecosystem
serviceintheWLs;duringtheplanningoftheWLs,protection,restoration,andcreation,environmental
managementshouldbeconsidered.

Chapter 12
VariationoftheDescriptiveGrainSizeDistributionAlongCoresFromtheSebkhaofSidiEl
Hani,EasternTunisia.......................................................................................................................... 197

Elhoucine Essefi, University of Gabes, Tunisia
Soumaya Hajji, Faculty of Sciences of Sfax, Tunisia

Inthischapter,coresweretheobjectofdescriptiveclassificationsofthegrainsizedistribution,which
weremeanttodescribethegrainsizecontinuousvariabilitywithincoresandtocorrelatebetweenthem.
Thestatisticaltreatmentofthecrudedatawasdoneonthebasisoftwodifferentmethods(themethodof
momentsstatisticsandthemethodofinclusivegraphicstatistics)tocomputestatisticalparametersofthe
grainsizedistributionsuchasmeanandmedian.Thecorrelationsbetweencoresweredoneonthebasis
ofsand/silt/claypercentages.Eventhoughithasgivenspecialcaretotestdifferentmethodsofstudying
thegrainsizedistribution, thisstudyhasnotdeviatedfromitsprimarypurposeof investigating the
fillingoftheplaya;correlationsbetweendifferentcoresweremeanttoinfertheirsedimentarydynamics.





Chapter 13
MultidisciplinaryStudyofCoresFromtheWetlandofElMelah,SouthwesternTunisia:Climatic
andEnvironmentalSignificance......................................................................................................... 215

Sana Bedoui, Higher Institute of Water Sciences and Techniques of Gabes, University of 
Gabes, Tunisia

Elhoucine Essefi, University of Gabes, Tunisia
Younes Hamed, University of Gafsa, Tunisia

Salinesystemsarecandidatestobethreatenedbyclimaticchange.Intermsofmethodologyandmaterials,
coloridentification,geochemistry,andmineralogyanalysiswereused.Thespectralanalysisofdataof
theamountofactiveKandNafirstlyshowstheindividualizationofacyclestretchingalongwith1000
yr.Then,alesspronouncedcycleof2500yearsismarkedwithalowerintensity.Also,onthespectral
analysisofKdata,thedrownedcyclesof650and500yearsaremarkedbyweakintensitiesnotreaching
thethresholdlevel.Thesetwocomparablecyclesmaybeartifactsduetoanalysiserrorsorvariabilityin
therateofsedimentationresultinginthebifurcationoftwohybridcyclesfromonerealcycle.Thiswork
confirmedthecyclesfoundbycolorstudiesthroughrealanalysessuchasgeochemicalandmagnetic
measurements.Asamatteroffact,themajorityofcyclesfoundoutbythespectralanalysisofcolors
dataareconfirmedthroughanalyses.

Chapter 14
MillennialtoCentennialCyclicityWithintheExoreicSalineSystemofBoujmel,Southern
Tunisia................................................................................................................................................. 230

Elhoucine Essefi, University of Gabes, Tunisia

PreviousworksproposeddifferentagemodelsofsedimentationinSebkhaLagoonofBoujmelleading
tothesettingofcontroversialinterpretationsofeustaticandclimaticphases.Theaimofthisworkis
carrying out a geological correlation and an astrochronological calibration based on the Holocene
cyclostratigraphyleadingtothesettingofanagemodelsatisfyingdatesofclimaticandeustaticphases
identifiedinsouthernTunisia,includingtheAnthropoceneandtheGreatAcceleration.Alonga130cm
core,fourmajorclimaticphaseswereupwardrecorded.

Chapter 15
RecordoftheSedimentaryDynamicsandClimaticVariabilityWithintheSedimentaryFillingof
MchiguigWetlandDuringtheLateHolocene:CentralTunisia–Astronomic,Atmospheric,and
OceanographicForces......................................................................................................................... 252

Elhoucine Essefi, University of Gabes, Tunisia

This work aimed to study the cyclicity of the geochemical chemical parameters and the carbonate
percentagesalonga59cmcorefromthesebkhaofMchiguig,CentralTunisia.Infact,fromthebottom
upwards,sixclimaticphaseswererecordedincludingtheWarmingPresent(GreatAcceleration),the
LateLittleIceAge(Anthropocene),theEarlyLittleIceAge,theMedievalClimaticAnomaly,theDark
Age,andtheRomanWarmPeriod.Infact,thespectralanalysisofthestudiedparametersvisualized
manycycles.Thosecyclesarerelatedtosunactivity,oceanographic,andatmosphericfactors.Solar
activitygenerated500yrcycles;however,theoceanographiccirculationgeneratedothercyclesof1500
yrand700-800yr.The1500yrcyclemaybetheresultofthesolaractivityandNAO-likecirculation.





Chapter 16
TheGeobiologyofBacteriaWithintheExtremeConditionsofSidiElHaniWetland,Eastern
Tunisia:EnvironmentalandAstrobiologicalSignificance.................................................................. 267

Tagorti Mohamed Ali, Univeristy of Sousse, Tunisia
Elhoucine Essefi, University of Gabes, Tunisia

Extremeconditionsinwetlandsmaybethenicheofdevelopmentofcoloniesofbacteria.Inthischapter,
theauthorsstudythegnotobiologyofmoderatebacteriawithinthesalinewetlandofSidiElHani.In
termsofgeology,thecoringwithinthesedimentaryfillingofthewetlandshowscolorvariationfrom
white,grey,blacktoredrelatedtothevariabilityofbacteriaspecies.Ontheotherhand,intermsof
microbiologicalinvestigations,isolatesofbacteriashowavariabilityfromGram+toGram-,fromoxidase+
tooxidase-,fromcatalase+tocatalase-.Thisgeobiologicalvariabilityisrelatedtoradicalchangein
climaticconditions.Indoingso,thewetlandofSidiElHanimayrecordtheclimaticvariabilityduring
theLateHolocene.Ontheotherhand,itmaybeconsideredasterrestrialanaloguewithadevelopment
ofextremophiles.

Chapter 17
PublicParticipationinRestorationandSustainableUseofWetlandEcosystemServicesinIndia... 280

Pallavi Mitra, Centre for Distance and Online Education, Rabindra Bharati University, India
Anwesha Haldar, East Calcutta Girls’ College, India
Priya Banerjee, Centre for Distance and Online Education, Rabindra Bharati University, India

Ecosystemservicesincludeconditionsandprocessesthatmakeupnaturalecosystemsandthespecies
presenttherein.Accordingtorecentstudies,wetlandecosystemsprovidethemaximumservicevalueper
areabyplayingasignificantroleinregulatingandpurifyingwatersupplies,controllingflood,actingas
carbon-sinks,andsustaininghumanlivesandlivelihoods.Challengeslikewetlandlossanddegradation,
decliningfreshwaterresources,andprobableconsequencesofclimatechangehaveattractedsignificant
scientificandpublicattentiontowardswetlandconservationandrestoration.Despitediligentconservation
efforts,theglobalstatusofwetlandsecurityisstillalarming.Long-termsustainablemanagementand
useofwetlandsnecessitateactivepublicparticipationfromallsectors.Thisstudyreviewsthecurrent
statusofdifferentwetlandsinIndia.Italsoprovidesadetaileddiscussionofdifferentaspectsofeconomic
evaluationofecosystemservices,wetlandrestoration,andpublicparticipationforimprovingwetland
policiesandgovernance.

Compilation of References............................................................................................................... 304

About the Contributors.................................................................................................................... 360

Index................................................................................................................................................... 368










	2022_Book Publication
	Bipul De_book 1,2,3,4 2022
	Charuchandra Hasda_book
	Debaraty Maity_book
	Subhalakshmi BooK Chapter
	Souravi_book2
	Souravi_book1
	Jaladas, N 2022 Sundarban Abiskar_11zon
	Mazhar_Book Editor
	Mazhar_book1 Cultural Heritage
	Mazhar_book2 Finance, Law (Springer)
	Mazhar_book3 Handbook of Research (IGI Global)
	Mazhar_book4 Inclusive Education
	Mazhar_book5 Kazi Nazrul Islam
	Mazhar_book6 MOOC
	Mazhar_book7 Rethinking of Education
	MRG_Book1 2022
	MRG_book2 2022
	Title Page
	Copyright Page
	Book Series
	Dedication
	Editorial Advisory Board
	List of Contributors
	Table of Contents
	Detailed Table of Contents


	Sabana Hyder Book 2022
	Sabana Hyder Book 2022_2


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

