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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. 
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Water-dominated landscapes include wetland areas. The term “wetland” has not been commonly used 
until quite recently. It is believed to be a euphemistic equivalent of “swamp.” Every year on the second 
day of February, World Wetlands Day marks the adoption of the convention on Wetland by Ramsar, 
the Iranian city that has a special place in Iranian history. Flood protection, water quality improvement, 
shoreline erosion control, natural products, recreation, and aesthetics are some of the many advantages of 
wetlands, as well as the fact that they are vital habitats for a variety of animals and plants. Several studies 
illustrated the importance of wetlands in reducing carbon emissions and regulating climate on a global 
scale. In recent years, these advantages of wetlands have been recognized by governments worldwide 
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and have led to legislation, regulations, and management plans creating wetlands for conservation, 
protection, and restoration. Unfortunately, the destruction of wetlands is a concern since they are among 
the planet’s most productive areas.

Chapter 3
Water Pollution of Wetlands: A Global Threat to Inland, Wetland, and Aquatic Phytodiversity.......... 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

Pollution has become a matter of grave concern at present with all the components of the environment 
laden with pollutants largely from anthropogenic sources and unplanned urbanization. Inland wetlands 
are very delicate ecosystems and encompass a variety of water bodies, namely ponds, rivers, swamps, etc. 
They house some unique floristic patterns that are crucial in the primary productivity and maintaining a 
balance of the wetland ecosystem. In addition to it, the inland water bodies are also productive and are of 
immense importance to humans. The inland wetlands are also an integral part of boosting the economy 
of the region as they support a number of industries including fishing and recreation. Thus pollution of 
water bodies has impacted the human race in a deleterious manner. This chapter is an attempt to overview 
the inland water bodies, their biodiversity pattern, pollution, and their effect on flora at large.

Chapter 4
Wetland Ecosystem Monitoring Through Water Quality Perspectives.................................................. 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

Water quality monitoring is an important tool in determining the safety and suitability of water for various 
desired and intended uses. The procedures involved in the evaluation of water quality are numerous and 
multifaceted. Therefore, taking into consideration the specific objectives of water quality monitoring, 
sampling design is of vital importance. Most of the physical parameters of water quality are determined 
via in-situ measurements using modern testing equipment/field testing kits. Although there are some 
good field-based sensors that are being used for evaluation of water quality, the chemical parameters 
traditionally are mostly analyzed through laboratory-based experiments. This chapter is aimed to offer 
an inclusive knowledge and insights on the importance and assessment of physico-chemical parameters 
that are of high priority for monitoring the water quality of wetlands.

Chapter 5
Metagenomics-Guided Assessment of Water Quality and Predicting Pathogenic Load....................... 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-resistant bacteria (ARB) are becoming more prevalent in the environment and are efficiently 
disseminating through contaminated wastewater resulting in resistome cycling. This chapter compares 
the bacterial profile of hospital effluents collected from rural, urban, and delta regions of West Bengal, 
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India. Comparative metagenomics analysis identified pathogenic bacterial genera like pseudomonas, 
escherichia, staphylococcus, lactobacillus, prevotella, acinetobacter across the samples. Delta sample 
showed highest abundance of pseudomonas whereas rural sample had lower titre of all the common 
bacterial genera. Urban sample reflected more diversity of different genera in terms of abundance. 
Pathogenic load prediction revealed significant occurrence of diarrhea, irritable bowel syndrome, liver 
cirrhosis, ulcerative colitis in the disease network. This chapter proposes a monitoring programme for 
assessing wastewater health using a combination of culture independent and culture-dependent molecular 
techniques in order to prevent the spread of pollutants in tropical environments.

Chapter 6
Impact of Climate Change on Upper Ganga Ramsar Site of UP, India: Sustainable Restoration of 
Wetland Ecosystem................................................................................................................................ 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 IPCC Second Assessment Report, climate change will lead to an alteration of the 
hydrological cycle and could have major impacts on regional water resources. India features a diverse range 
of wetlands, including high-altitude alpine lakes, littoral swamps in the form of mangroves and corals, 
and inland wetlands of various sorts. The Upper Ganga Ramsar Site is Uttar Pradesh’s only Ramsar Site 
geographical distribution and may fluctuate as a result of climate change. Wetland reactions to climate 
change are frequently left out of global climate change models. The climate change adaptations must be 
incorporated into the economic development, planning, and implementation process.

Chapter 7
Status and Threats of Wetland Change in Land Use Pattern and Planning: Impact of Land Use 
Patterns and Urbanization.................................................................................................................... 106

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

Wetland-related studies documented the loss of native species diversity and promotion of the biotic 
homogenization due to wetland loss. Excessive withdrawals of water from wetlands for residential, 
agricultural, or industrial use are responsible for wetland degradation. Constructions of dams impedes 
water flow and replenishment of wetlands, and it also creates a hazard to aquatic living organisms. 
Climate change causing some wetlands to disappear under rising sea levels, while others are severely 
impacted by changing climatic conditions, including drought. So necessary steps such as increase wetlands 
and prevention of the illegal swamping of wetlands, etc. should be taken for conserving the wetland 
biodiversity from the threatening of unplanned urbanization, purifying the environment and mainlining 
the sustainable development. Though the Ramsar Convention policy exists to persevere wetlands and 
achieve sustainable development throughout the world, mass consciousness, greater participation of 
local people, use of indigenous knowledge in the management strategies are needed to protect wetlands.
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Chapter 8
Ecological Succession of Wetlands: A Review of the Current Scenario............................................. 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

The change in community structure induced by environmental perturbances over time is called ecological 
succession and results in modification of community structure in a particular ecosystem. However, 
with climatic changes and pollution, wetlands are most likely to have modified their successional trails, 
especially as these ecosystems are exposed to various fluctuating water rhythms enhanced carbon dioxide, 
salinity invasion, and climatic temperatures. The chapter is an attempt to review the present condition 
of wetlands with respect to pollution and its impact on successional patterns.

Chapter 9
An Overview of the Determination of Biodiversity of Wetlands........................................................ 150

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

Wetland ecosystems support rich and unique biodiversity. Biodiversity of a given ecosystem in general 
and wetlands in particular provide important insights to the ecological health of an area. The Ramsar 
Convention 1971 identified nine criteria for identifying wetlands of international importance. Out of the 
nine criteria, eight are linked to biodiversity of which three are based on sites of international importance 
for conserving biological diversity, two are specific for water birds, two are specific for fish, and one 
criterion for other taxa. Hence, determination of biodiversity of wetlands is of utmost importance. In order 
to understand that birds, fishes, amphibians, odonates, mammals, and aquatic plants were particularly 
selected as indicators of wetland biodiversity, the chapter discusses the different methodologies about 
determination of each of these taxa under different criteria as mentioned above. These methodologies will 
help various stakeholders in appropriate determination of biodiversity of wetlands of a particular area.

Chapter 10
Solid Waste Disposal on Inland Water Wetlands: A Sustainable Restoration of Wetland ﻿
Ecosystems........................................................................................................................................... 171

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

Generation of solid waste precedes the surge of urbanization. The earliest waste dumping is recorded in 
Greece as early as 500 BCE, the conservancy workers in France, wastewater treatment in London, and 
aqueduct systems in oriental civilizations. The magnitude of waste has been compounding annually with 
the rise of global population, urbanization, and economic growth. Waste has been overtly and irresponsibly 
dumped in inland water bodies and the wetlands around it causing inherent damage to the fluvial, pond, 
or riverine ecosystems. The United Nations has declared this decade to be for ecosystem restoration, 
and hence, this chapter intends to ponder and establish the concerns of health, species modification, 
ecosystem endangering, pollution of the surface and subsurface water, impact on the vegetation along the 
water stretches, to name a few. The objective of this chapter is to evaluate the impact on the ecospheres 
while arriving at sustainable restoration options.
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Chapter 11
Global Climate Change by Wetland Greenhouse Gas Fluxes: Mechanisms, Effects, and Control..... 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 landscapes are important for the GHGs production, ingesting, and exchange 
with the atmosphere. In this chapter, the authors illustrated how the WLs influence climate change, even 
though it is typical for determining the climatic role of WLs in the broader perspective. The conclusions 
might be wary based on the radiative balance as the radiative forcing since the 1750s or climatic roles 
are continuously changing in the wetlands. Degradation of WLs leads to reducing their functioning, 
and GHG fluxes might change and alter the climatic roles of the WLs. The chapter demonstrated that 
WL disturbances might cause global warming for a longer duration even though the WLs are restored 
or managed by replacing them with the mitigation WLs. Thus, activities that cause disturbance in the 
WLs leading to carbon oxidation in the soils should be avoided. Regulating the climate is an ecosystem 
service in the WLs; during the planning of the WLs, protection, restoration, and creation, environmental 
management should be considered.

Chapter 12
Variation of the Descriptive Grain Size Distribution Along Cores From the Sebkha of Sidi El 
Hani, Eastern Tunisia........................................................................................................................... 197

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

In this chapter, cores were the object of descriptive classifications of the grain size distribution, which 
were meant to describe the grain size continuous variability within cores and to correlate between them. 
The statistical treatment of the crude data was done on the basis of two different methods (the method of 
moments statistics and the method of inclusive graphic statistics) to compute statistical parameters of the 
grain size distribution such as mean and median. The correlations between cores were done on the basis 
of sand/silt/clay percentages. Even though it has given special care to test different methods of studying 
the grain size distribution, this study has not deviated from its primary purpose of investigating the 
filling of the playa; correlations between different cores were meant to infer their sedimentary dynamics.
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Chapter 13
Multidisciplinary Study of Cores From the Wetland of El Melah, Southwestern Tunisia: Climatic 
and Environmental Significance.......................................................................................................... 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

Saline systems are candidates to be threatened by climatic change. In terms of methodology and materials, 
color identification, geochemistry, and mineralogy analysis were used. The spectral analysis of data of 
the amount of active K and Na firstly shows the individualization of a cycle stretching along with 1000 
yr. Then, a less pronounced cycle of 2500 years is marked with a lower intensity. Also, on the spectral 
analysis of K data, the drowned cycles of 650 and 500 years are marked by weak intensities not reaching 
the threshold level. These two comparable cycles may be artifacts due to analysis errors or variability in 
the rate of sedimentation resulting in the bifurcation of two hybrid cycles from one real cycle. This work 
confirmed the cycles found by color studies through real analyses such as geochemical and magnetic 
measurements. As a matter of fact, the majority of cycles found out by the spectral analysis of colors 
data are confirmed through analyses.

Chapter 14
Millennial to Centennial Cyclicity Within the Exoreic Saline System of Boujmel, Southern ﻿
Tunisia.................................................................................................................................................. 230

Elhoucine Essefi, University of Gabes, Tunisia

Previous works proposed different age models of sedimentation in Sebkha Lagoon of Boujmel leading 
to the setting of controversial interpretations of eustatic and climatic phases. The aim of this work is 
carrying out a geological correlation and an astrochronological calibration based on the Holocene 
cyclostratigraphy leading to the setting of an age model satisfying dates of climatic and eustatic phases 
identified in southern Tunisia, including the Anthropocene and the Great Acceleration. Along a 130 cm 
core, four major climatic phases were upward recorded.

Chapter 15
Record of the Sedimentary Dynamics and Climatic Variability Within the Sedimentary Filling of 
Mchiguig Wetland During the Late Holocene: Central Tunisia – Astronomic, Atmospheric, and 
Oceanographic Forces.......................................................................................................................... 252

Elhoucine Essefi, University of Gabes, Tunisia

This work aimed to study the cyclicity of the geochemical chemical parameters and the carbonate 
percentages along a 59 cm core from the sebkha of Mchiguig, Central Tunisia. In fact, from the bottom 
upwards, six climatic phases were recorded including the Warming Present (Great Acceleration), the 
Late Little Ice Age (Anthropocene), the Early Little Ice Age, the Medieval Climatic Anomaly, the Dark 
Age, and the Roman Warm Period. In fact, the spectral analysis of the studied parameters visualized 
many cycles. Those cycles are related to sun activity, oceanographic, and atmospheric factors. Solar 
activity generated 500 yr cycles; however, the oceanographic circulation generated other cycles of 1500 
yr and 700-800 yr. The 1500 yr cycle may be the result of the solar activity and NAO-like circulation.
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Chapter 16
The Geobiology of Bacteria Within the Extreme Conditions of Sidi El Hani Wetland, Eastern 
Tunisia: Environmental and Astrobiological Significance.................................................................. 267

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

Extreme conditions in wetlands may be the niche of development of colonies of bacteria. In this chapter, 
the authors study the gnotobiology of moderate bacteria within the saline wetland of Sidi El Hani. In 
terms of geology, the coring within the sedimentary filling of the wetland shows color variation from 
white, grey, black to red related to the variability of bacteria species. On the other hand, in terms of 
microbiological investigations, isolates of bacteria show a variability from Gram+ to Gram-, from oxidase+ 
to oxidase-, from catalase+ to catalase-. This geobiological variability is related to radical change in 
climatic conditions. In doing so, the wetland of Sidi El Hani may record the climatic variability during 
the Late Holocene. On the other hand, it may be considered as terrestrial analogue with a development 
of extremophiles.

Chapter 17
Public Participation in Restoration and Sustainable Use of Wetland Ecosystem Services in India.... 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

Ecosystem services include conditions and processes that make up natural ecosystems and the species 
present therein. According to recent studies, wetland ecosystems provide the maximum service value per 
area by playing a significant role in regulating and purifying water supplies, controlling flood, acting as 
carbon-sinks, and sustaining human lives and livelihoods. Challenges like wetland loss and degradation, 
declining freshwater resources, and probable consequences of climate change have attracted significant 
scientific and public attention towards wetland conservation and restoration. Despite diligent conservation 
efforts, the global status of wetland security is still alarming. Long-term sustainable management and 
use of wetlands necessitate active public participation from all sectors. This study reviews the current 
status of different wetlands in India. It also provides a detailed discussion of different aspects of economic 
evaluation of ecosystem services, wetland restoration, and public participation for improving wetland 
policies and governance.
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