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14.1 Introduction

In recent years, environmental contamination due to human activity has become a widespread concern [1-3]. Various
poisonous contaminants, such as aromatic compounds, pesticides, microplastics, and heavy metals, are found in industrial
waste products that directly or indirectly affect the environment and humans [4-7]. These hazardous contaminants lead
to cardiovascular and respiratory diseases as well as several cancers [8]. Several factors contribute to bioremediation’s
popularity, including safety, sustainability, and economics [9,10]. Traditional remediation methods use chemical and
physical processes. Water and air are used to transfer toxins into the other medium, where they are concentrated and
decomposed or destroyed, e.g., by oxidation. Even though chemical methods are expensive and inefficient, decomposition
reactions may produce hazardous intermediates [11].

Living organisms such as bacteria perform bioremediation by utilizing toxic chemicals and contaminants as nutrients
for growth. Living organisms eliminate or reduce pollution by eliminating or converting pollutants into nonhazardous
products [9]. Compared to other clean-up methods, bioremediation offers numerous benefits. Bioremediation relies on
natural metabolic processes in living systems, which produce by-products, minimizing environmental damage. Furthermore,
because microbes contain the materials needed for toxic chemical decomposition, for bioremediation, large-scale equipment
is not required that is powered by fossil fuels as well as emits contaminants. That is why bioremediation is more
environmentally friendly and less expensive compared to other methods. In 2019 worldwide bioremediation market was
esteemed at 106 billion USD; by 2027, at a 15.5% compound annual growth rate, it is expected to reach 335 billion USD [12].

Bioremediation uses microbes isolated from polluted sites, generally from natural populations. For example, toluene,
xylene, and benzene can be used as carbon sources by Pseudomonas putida, which is highly resistant to hazardous
chemicals [13,14]. Thus, Pseudomonas putida is an excellent material for eliminating hazardous organic compounds.
Generally, bioremediation involves isolating suitable bacteria by performing the following steps: (1) collecting samples from
contaminated soils and wastewater treatment plants, (2) isolating and screening toxic pollutants using a specific medium,
(3) identifying bacteria by genome sequencing or 16S rRNA sequencing, and (4) characterizing microbes’ physiology and
bioremediation capacity [15,16]. Microorganism communities that co-metabolize hazardous chemicals, in addition to single
species, have recently been identified and used for bioremediation; for hydrocarbons, Bacillus species, for petroleum, these
contain rhizosphere bacteria, and for aromatic compounds Paraburkholderia species [17-19].
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Abstract In a symbiotic ballet of mutualistic harmony, plant microbes enhance the
host’s defenses and fortify its resilience against the relentless duet of biotic and
abiotic stresses. It focuses on understanding how these microbes contribute to plant
health and resilience under both biotic and abiotic stress conditions. Plant microbes
are able to enhance nutrient uptake, produce protective compounds, and boost the
host’s resilience to environmental stresses through a wide range of stress-tolerance
mechanisms. Abiotic stressors, such as pathogen attacks, and biotic stressors, such as
environmental fluctuations, present significant challenges to plants. Plant-associated
microbes respond dynamically to these stressors, elucidating their role in enhancing
the host plant’s defense mechanisms and stress tolerance. Insights gained from
this research contribute to the broader understanding of plant-microbe interactions
and may inform sustainable agriculture strategies by harnessing the potential of
these microbial communities to boost plant resilience in the face of diverse stress
conditions.
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4.1 Introduction

Cotton (Gossypium spp.) is economically important and a model polyploid crop all
over the world (Liu et al. 2017). Millions of cotton bales are needed yearly for the
textile industry’s primary use of cotton fiber (Shahzad et al. 2019). The demand for
cottonseed meals for livestock feed has risen along with using cotton vegetable oil
(Shahzad et al. 2022). Polyploid evolution and domestication can also be understood
through the diversity of Gossypium species. However, genomic research is ham-
pered by the complex and large cotton genome (Yang et al. 2020). Multiple genes
control the fiber quality characteristics of cotton with a minor effect, and traditional
genetic improvement techniques require a long time to increase fiber quality. For
cotton breeders, one of the biggest challenges is the genetic improvement of fiber
quality (Ijaz et al. 2019). Plant biotechnology has allowed researchers to insert
foreign genes that regulate many features like drought tolerance, fiber quality,
herbicide resistance, CLCuV resistance, and pest resistance, which is crucial for
preserving cotton yield (Razzaq et al. 2021). Increased economic potential in
cottonseed and other economic features can help enhance profitability for cotton
growers. Cotton breeders urgently aim to increase cotton production’s profit due to
intense competition from other important crops (Ijaz et al. 2019).

Besides being the most important natural fiber crop in the world, cotton provides
a great environment for studying genome evolution, polyploidization, and cell
elongation. Five cotton genomes were assembled, and an allopolyploidization
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Abstract

Contaminants in the environment pose a significant threat to ecosystem health and human well-being. Microbes can be utilized for the remediation of
these pollutants in a sustainable and potentially efficient manner. Embracing microbe-mediated remediation processes and leveraging omics technologies
to advance this field are discussed in this chapter. A holistic understanding of microbial functionalities, their interactions with pollutants, and their
detoxification mechanisms was achieved by integrating genomic, transcriptomic, proteomic, and metabolomic data. By identifying key degradative
pathways and novel microbes that degrade pollutants, metagenomic sequencing enabled the development of targeted bioaugmentation strategies.

Transcriptomic profiles revealed genes upregulated during pollutant metabolism, providing insight into microbes' adaptive responses. Using proteomics
analysis, enzymes involved in contaminant breakdown were identified, boosting bioremediation efficiency. The metabolomics analysis revealed the
byproducts formed during pollutant degradation, indicating safety and effectiveness. On the basis of these omics-driven insights, combined with
ecological considerations, robust, tailored remediation strategies were developed. It demonstrates the potential of omics technologies to unravel complex

environmental interactions while also paving the way for improved bioremediation practices.
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Abstract

Population growth and industrialization have aided in the development of different environmental toxins and the subsequent contamination of the
environment. Biotechnology and microbial ecology have revolutionized the field of metagenomics, which has opened up new avenues for the use of genomics
in environmental remediation. Contaminant biodegradation is a long-term and cost-effective solution to environmental contamination. Before the beginning of
next-generation sequencing (NGS), the field of environmental metagenomics was extremely limited. NGS enables researchers to profile complete microbial

communities from complex samples, find new organisms, and investigate the microbial diversity dynamic nature in changing environments. Traditional or
culture-dependent molecular techniques are presently used to characterize contaminants detoxifying/degrading microorganisms, but these techniques can be
biased and do not always provide reliable information. Though, using culture-independent molecular techniques, currently evolving metagenomic approaches,
such as NGS technologies, can provide accurate data and demonstrate very valuable information about the environmental microorganism's metagenome,

metagenomic and bioinformatic approaches are among the most advanced tools for profiling microbial communities capable of removing metals from
wastewater. In this chapter, metagenomic approaches are explored as a means of profiling and understanding microbial communities. Metagenomics plays an
important role in the development of sustainable and effective bioremediation strategies.
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Abstract

As a promising renewable resource for sustainable energy production and numerous bioproducts, lignocellulosic biomass (LCB) is derived from a variety of
plant sources. Despite their diminishing resources and alarming environmental consequences, chemical and synthetic polymers are mainly manufactured
using fossil fuels. The current dependence on fossil resources and their corresponding environmental impacts can be alleviated by producing chemicals and
polymers from renewable natural resources. LCB is a highly renewable and affordable natural resource. As a rich source of feedstock for the production of
biofuels, LCB offers an environmental and energy solution. The organic biomass of renewable resources is used to make biofuels, which include waste
lignocellulosic biomass. Bioconversion has been accomplished via physical, chemical, and biological methods, so there are a variety of methods thathave
been used. Alternative fuels derived from LCB must be developed to maintain the existence of the human race. There are still concerns about the cost-
effectiveness of the process and the limits of the technology used to produce biofuel.
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Abstract

Bioinformatics is the study of a set of omics data of organisms that
involves the creation of statistical analysis software, techniques, and
tools that can analyze and interpret data to acquire knowledge about
biological information. Many databases, such as the National Center for
Biotechnology Information (NCBI), the European Molecular Biology
Laboratory (EMBL), and the DNA Data Bank of Japan (DDBJ), provide
access to biological and genetic data from members of the International
Nucleotide Sequence Database Collaboration (INSDC). These databases
include data ranging from raw reads to sequence alignments and
assemblies to functional annotation and are enriched with information
about samples and experiments. The study of an organism’s entire
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Arbuscular Mycorrhizal Fungi (AMF):
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Abstract Human health and the entire ecosystem have been severely jeopardized
due to worldwide heavy metal pollution. Over the last few decades, phytoremedia-
tion as a means of cleaning pollution from soil has gained momentum due to its
cost-effectiveness, eco-friendliness, and ease of installation and operation. Removal
of toxic heavy metals (HMs) from soil through phytoremediation is an efficient
methodology. Symbiotic fungi that enter mycorrhizal association with land plants
induce a series of shifts in the partnering plant’s physiology, nutrient uptake, and
soil microflora, which have a bearing on the effects of phytoremediation attempts.
Alleviation of heavy metal phytotoxicity employing arbuscular mycorrhizal fungi
(AMFs) is an excellent strategy because of its cost-effectiveness and eco-friendly
attributes. A significant headway has been progress in understanding the physiolog-
ical role of AMFs in the alleviation of toxicity in plants due to heavy metals (HMs)
and also that of enhanced acquisition of nutrients through them. Indigenous and
stress-adapted strains of AMFs can be used to inoculate plants as potential biotech-
nological interventions for successfully restoring degraded ecosystems. Arbuscular
mycorrhizal fungi assisted in bioremediation (detoxification) of heavy metal-
contaminated soils by directly involving heavy metal adsorption on fungal surfaces
and immobilization in the soil by glomalin.

Keywords Phytoremediation - Arbuscular mycorrhizal fungi (AMFs) - Heavy
metals (HMs) soils - Glomalin
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13.1 Introduction

Parasitic diseases continue to pose enormous challenges on the health of humans
and animals, especially in tropical and sub-tropical areas in the world. These chal-
lenges are borne on the problems associated with the prevention and control of
parasites [1]. These causative agents (parasites) are protozoans that is, single
celled animals such as Plasmodium and amoebae; helminths or parasitic worms
such as ascaris and hookworms; and arthropods like lice and flies [2]. They cause
infections by either directly associating with the host, like in the case of
Plasmodium falciparum that causes malaria or through the secretion of toxins [3].
Some are found only in animals while others are zoonotic, that is, they can be
spread between animals and humans. The drugs used for their treatment are dec-
ades old, unrealistic and have become harmful to humans and animals, because
of developed resistance, efficacy loss, long treatment courses, and risks of severe
adverse effects, to mention just a few [1]. Others with their target parasites not yet
resistant may likely become so owing to high incidences of infections and uncon-
trolled usage [4, 5]. To overcome these setbacks, scientists embarked on studies to
develop new antiparasitic agents with high bioavailability, efficacy and fewer side
effects [6]. Meanwhile, producing new drugs is an expensive and time-consuming
task. Luckily, these problems associated with existing drugs can be overcome by
using nanocarriers (nanoparticle systems used for drugs delivery) [6-8] brought
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ABSTRACT

Environmental challenges, ranging from the dire consequences of climate change to the
devastating effects of habitar destruction and pollution; have become ever more intricate and
pressing, In light of these escalating issues, this-review paper undertakes a thorough
examination of the pivotal rofe plaved by environmental science guidelines in addressing and
mitigating these emerging challenges. It delves into the evolutionary trajectory of these
guidelines, their profound influence on policymaking and decision processes, and their
effectiveness in fostering sustainable practices. Through an exhaustive analysis of compelling
case studies and the extensive body-of scientific literature, this review underscores the vital
importance of guidelines in cultivating environmental stewardship and proffers insightful
recommendlations for their continuous improvement and enhancement. The evolution of
environmental science guidelines reflects an escalating awareness of the intricate nature of
environmental problems and the need for nuanced solutions. Initially, these guidelines were
devised to regulate pollution and protect human health. Through comprehensive exploration of
scientific literature, this review paper illuminates the critical role that environmental science
guidelines play in addressing environmental challenges. It underscores their significance in
cultivating environmental stewardship and offers thoughtful recommendations for their
enhancement. As we navigate the complex terrain of environmental issues, these guidelines
stand as our guiding beacons, helping us chart a course towards a more sustainable and
resilient future for our planet, where the delicate balance of nature is preserved for
generations to come.
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Challenges to Gender Security: Need to Change the
Narratives

Prof. Nisha Guptg
Professor, Department of English,
DAV, College, Kanpur

Terry Eagleton, in his essay "ldeology and Vicissitudes in Western
Marxism” writes about ideology as "a representation of the imaginary relationships
ofan individual to their real conditions of existence” (From Mapping ldeology 134y,
He describes ideology as a tool in the hands of the dominant class that helps therm 1o
perpetuate the subjugation of the subordinate c¢lass. Ideology strengthens their hold
over power and further solidifies their strong position in the society. The other forms
ol ideology are traditions, customs and also the narratives, Ideologies or narratives
are built up and established to ensure the concurrence of domination and control in |
all walks of life - social, religious, economic and political and so on. For instance, in '
social life, the subordination of women is upheld and sustained with the help of many
socially and traditionally popular beliefs or narratives.

No doubt, women are stepping out of their domestic boundaries and are :
showing their talents in all walks of life. Yet, the percentage of women ipating
in the non-traditional and unconventional occupations, outside of their home, is still
much less or we can say disproportionate as compared to their male counterparts. We
see in newspapers every day, the cases of violence against women, both physical and

mental, both within the home and in the workplace or in the insecure nvir
(like. in the lonely place and in the night). The cases of acid tacks, e:
molestation, divorce, domestic violence, and other forms of abuse ca

on daily basis. Where does the fault lie and who js responsible

perpetrators of the wrong are the main culprits, but the question.

given them this kind of training. And who has laid the fo
namative that ascribes the status of a weaker and submissive ge
warld population? Despite the building up of counter narrativ
find that the threat to gender security is still persisting as.
within the society. It is, therefore, the high time, to
threat/challenge 1o the internal/societal security issue.

The counter narrative in the form of feminism is not a
Its beginning dates back to the eighteenth century, with
Wollstonecraft (1759-97) is regarded as the “mother of
women were not inferior to men, but appeared to be
education. She advocated for a social order based on re
were realed as equal and rational beings. Virginia Wool
ardent feminist at a time when women’s rights were barely re
A Room of One’s Own (1929) and Three Guineas (18
opportunities for women in non-traditional fields of - |
career and rightfully demanded a much needed space for wor
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Dr. Shruti Srivastava

Assistant Professor,

Dept. of English, D.A-V. College, Kanpur

Debpriya Das

Research Scholar, Department of English,

D.A-V. College, Kanpur, (CSJM University Kanpur)
Ansh Gupta

Department of English,
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Abstract: Swami Vivekananda; Narendra Dutta born on 12th January 1863 — 4th
July 1902.0ne of the great mystics born on this land. His greatest literacy works put
an embark to the mindset of the people living in this post-modern era. Sri Aurobindo
on the other hand born on 15th August 1872 — 5th December 1950, is one of the
greatest examples of Supra-mental tendency. His Vedantic as well as yogic approach
has a deep impact over people’s mind; where they can prepare mentally even for the
worst situation. These Indian approaches not only had a futuristic vision but also
nearly ended the urge of materialistic approach. These two writers, philosophers and
greatest sages changed the vision of the entire masses. These philosophies, whether
Supra-mental tendency or Vedantic approaches, acted as an apex of the institution

while we were fighting against the biggest pandemic.

Keywords: - Supra mental tendency, Yogic vision, Karma yoga, Bhakti yoga,
Vedantic vision, Theory of evolution.

Introduction: - Swami Vivekananda, an Indian Hindu monk, philosopher, religion
teacher, chief disciple of Indian mystic Ramakrishna Paramhansa; has been a leading
figure while we talk about Indian aesthetics. His major works were based on Vedanta
and Yoga. The two-core notions which were a basic requisite in the year 2019; while
We were struggling hard to cope up both with mental and physical health.

Swami Vivekananda in his work Karma yoga has explained the urgency to adopt it.n

Karma yoga is a futuristic vision leading the pathway towards spiritual ecstasy. This

yogic embracement will turn the abstract notion towards a conerete vision. Turning
ling for life and shelter,

:g::rgs spiritual liberation while our biosphere is strugg .
= fr it was very .essential to keep our mind at solace. Since ages hus'heen a land .of
narraz? and ethnicity. Its written literature has been famous w«.orlcllwu%e not for ;qtb
4 dev? script but also for its core truth. Swami Vwekanapda in his l!tcrary w;)r b
engmsl;:iitc-d that he is the greatest fascinator of western notions but he lmnfleﬂb?hy l;

had be in power of culture which his motherland had incurred since ages. Lher
en several witnesses where we have seen the world suffering from numerous
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Sustainable Development
through Swachh Bharat :
Swasth Bharat

- Dr. Anupma Singh

Assistant Professor - Department of Geography,
D. A. V. College, Kanpur-208001 (U.P.)

E-mail: anupamasingh5522{ gmail.com

Abstract

Every human being has a natural or inherent aptitude of
leading a healthy and happy life. This seems to be guite simple
but is very difficult to achieve as it needs assurance of well-being
of mind and heart through sustainable practices of living in the
nature. It can only be achieved by inheriting proper healthy and
hygienic practices in a clean environment within and outside.
The idea of swachhata is prevalent since time immemorial in all
the civilizations. It refates to psychological development apart

[from physical and mental well being of an individual. As such it
can be promuoted by the positive thinking among the youth of a
nation. Mahatma Gandhi, the father of the nation said that
"Sanitation is more important than Independence”. Swachh
Bharat Abhiyan started in 2014 to make aware every citizen and
with active participation of one and all in this cleanliness drive
make India a Clem, Green and healthier place to live in. We
should all collectively stand and support this initiative together
and urge every Indian to join this mission.

110/ E=F 99 - |@9 91

Kevwords - environment, physical and mental health,
cleanliness, hygiene.

Introduction -

Swachh Bharat Abhiyan or Swachh Bharat campaign is a
clean India drive started by the Prime Minister of India, Sh.
Narendra Modi in 2014 on Gandhi Jayanti that's 02nd of Oct to
form Republic of India a clean and green nation. Indian society is
an advanced mixture of various cultures, people, beliefs and
languages. This quality and richness brings with itself advanced
nature of social issues and problems. Social issues in Republic of
India also are frozen within the non-secular practices and beliefs
of it individuals. Although India is creating strides within the
world as a nation with encouraging developments in scientific,
economic and technological fields, however on social
development platform especially "Cleanliness" it 1s still one
among the lowest ranked countries. Various governmental bodies
and non-governmental organizations (NGOs) are working
together hard to improve the situation but the mindset of the
people of the country is not helping in improving the situation due
to lack of knowledge and disbeliefs.

The main objective of Swachh Bharat Abhiyan is torealize
the vision of a "Clean India" by 02 October, 2019 (150 birth
anniversary of Mahatma Gandhi). This mission has been declared
by the Indian government as "bevond polities" and "inspired by
patriotism" to administer its credit to all the voters of India. The
mission would help India in reaching Sustainable Development
Goal 6 (SDG 6) which was established by the UN in 2015, Another
specific objective area 1s complete elimination of open defecation
in each space, eradication of manual scavenging, promotion of
recycling and reutilization of municipal solid wastes, bring
behavioural changes to individuals relating to hygiene and health,
link it to public health and facilitate private-sectors to massively
participate during this mission for capital expenditure and
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Chapter: 2

INVESTIGATING FISH DIVERSITY AND
ZOOPLANKTON INTERACTIONS IN THE CONTEXT
OF WATER QUALITY

Bhawna Srivastava, Reddy P.B

Introduction: Aquatic ecosystems are dynamic and intricate environments that support a
remarkable diversity of organisms, each playing a vital role in the functioning and stability of
these fragile habitats (Reddy, P.B. and Baghel, B.S., 2012, Reddy, P.B., 2017, Srivastava, B. and
Reddy, P.B., 20204, b, Shi, et al 2023). Among the numerous inhabitants of these ecosystems,
fish and zooplanktons stand out as two critical components that influence the structure and
dynamics of the entire food web (Heneghan et al 2016). The relationship between fish diversity
and zooplankton populations has long been of interest to ecologists and fisheries biologists due
to its profound ecological significance and implications for conservation and management
efforts.

Fish are not only integral components of aquatic food webs but also serve as indicators of
ecosystem health and environmental quality. As top predators, they regulate prey populations
and contribute to the control of community structure within their respective habitats.
Furthermore, fish diversity serves as an important measure of ecosystem stability, resilience,
and overall biodiversity. Understanding the factors that govern fish diversity patterns can offer
valuable insights into the health of aquatic ecosystems and aid in the development of
sustainable management practices (Gebremedhin et al 2021, Troell et al 2023, Mandal, A. and
Ghosh, A.R., 2023, Pinna et al 2023).

Zooplanktons, on the other hand, are minute organisms drifting in the water column,
comprising a wide array of species belonging to various taxonomic groups. Despite their small
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Chapter: 2

PATENT REGIME IN INDIA:
PROVISIONS, CHALLENGES AND SOLUTIONS

Bhawna Srivastava

Introduction: Intellectual property (IP) refers to creations of the mind, such as inventions;
literary and artistic works; designs; and symbols, names and images used in commerce. India,
the 5th largest economy in the world, has more than 1.2 million businesses and one of the
largest workforces. With such a magnitude, it has the potential to create and share a huge
amount of patented products with the world. However, India has failed to unleash its potential
in this domain. Further, many other nations including the U.S have criticized India’s patent
regime for being too lenient on violation of patent rights and placing significant barriers for
getting a patent. This situation demands a honest introspection along with a plethora of
proactive measures for improving the patent landscape in the nation. Recently, the U.S. Trade
Representative (USTR) said in a report that India was one of the most challenging major

economies as far as IP protection and enforcement is concerned.

The twenty-first century will be the era of information, truly the period of the intelligence. A
country’s capability to decipher information into prosperity and social upright through
inventions will govern its future (Ahmad, T. and Godhwani, J., 2011). Consequently, inventions
hold the key to the making as well as dispensation of knowledge. Intellectual property can be

considered as the assets in thoughts or their expression. It is a conception of the mind, which

7
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AN OVERVIEW OF THE EFFECTS OF
ENDOCRINE DISRUPTERS (EDCS) IN FISH

Bhawna Srivastava
Asst.Professor, Department of Zoology, DAV College, Kanpur, U.P, India

Dr. Reddy P.B

Department of Zoology, Government PG College, Ratlam, M.P, India
reddysirr@gmail.com

Received: May 2019 Accepted: Jun. 2019 Published: Nov. 2019

Abstract: The present review attempts to explore a critical assessment on the effects of EDCs on
physiology and health status in fish. Most of the earlier assessments were mainly engaged on defining
peripheral adverse effects as endpoints rather than discovering the mechanism(s) responsible for
observed effects. For the present investigation, an online search was conducted from various scientific
databases to obtain the relevant data.

Results of the published literature reveal that EDCs have the capability to mimic endogenous hormones,
and may inversely affect male or female reproductive physiology. Reduction in the gametes number,
development of intersex gonads, changes in the gonadosomatic index, gamete viability and reduced
fertility rate has been frequently acknowledged. Variations in sperm density, motility, and fertility in
males and inhibition of oocyte growth and maturation and the incidence of apoptotic/autophagic
processes in female species have been reported. Certain EDCs can act also at gene level producing DNA
mutations and changes in epigenetic pathways. In conclusion, the present review sum up that EDC
exposure affects reproduction, disruption of steroidogenesis, feminization effects, distorted behavior
patterns, response to stress, and incidence of epigenetic process, impact on thyroid and immune system
focusing on mainly reproductive impairment in fish species. Therefore, for effective regulation, a set of
global standardized and sensitive toxicity tests are to be established to ensure further description of
EDCs properties.

Keywords: Aquatic Pollution, EDCs, Endocrine Disruption, Fish Reproduction.

Introduction: The occurrences of recently acknowledged contaminants so-called “endocrine disrupting
chemicals (EDCs) in our aquatic environments are of continued and is a global burning concern. These
Endocrine disrupting chemicals (EDCs) enter the aquatic environments through industrial and urban
discharged effluent and affect the metabolism and reproductive physiology of aquatic species, including
fish. All vertebrate animals, from fish to mammals keep fundamentally the same hormonal mechanisms
for dealing with the pollutant exposure. Hence, impacts of EDCs on fish can be projected in a large
range of other animals including humans. Both wildlife and human offspring are currently exposed to a
variety of synthetic chemicals at above the environmentally relevant concentrations, which have proven
to be hazardous for normal embryonic development [1]. The presence of certain natural and synthetic
chemical compounds in the aquatic environment can disrupt endocrine systems, leading to the
reproductive destruction and threatening the survival of wild populations. A number of wildlife
populations have been affected by endocrine disruption by various endocrine disrupting chemicals
(EDCs) which primarily shown negative effects on growth and reproduction [2].

Endocrine disrupting chemicals (EDCs) are discharged into environment from packaging industries,
pesticides, urban wastes and food constituents. Scientific evidences, laboratory experiments, and
epidemiological studies suggest that EDCs can provoke major risks for human being by targeting
different organs and systems in the body. Several molecular pathways through estrogen receptors,
nuclear receptors and steroidal receptors activation are involved in targeting the normal system [3].
Animals populations exposed to various environmental pollutants are exhibiting strong evidence of

IMRF Biannual Peer Reviewed (Refereed) International Journal | SE Impact Factor 2.87 / 5
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Chapter: 8

ASSESSMENT OF ARGI IPR THE PROTECTION OF
PLANT VARIETIES & FARMERS' RIGHTS (PPV&FR)
ACT, (2001)” IN RELATION TO REVOCATION OF
PEPSICO’S POTATO

Bhawna Srivastava

Introduction: The plant variety breeders’ market is steadily dominated by a few of large
corporations worldwide including in India. Developing countries like India want to protect
their farmers’ rights to use, sow and sell the produce, including seeds, of any plant variety they
produce, even if International intellectual property rights-registered ones. Directed by TRIPS,
India created a sui generis system for protection of plant variety known as “The Protection of
Plant Varieties & Farmers' Rights (PPV&FR) Act, (2001) which contain 1 chapters and 97
clauses. The law aimed to create an effective arrangement for the protection of plant varieties,
the rights of farmers and plant breeders and to inspire the growth of new varieties of plant.
The act also establishes Protection of Plant Varieties and Farmers’ Rights Authority under
the Ministry of Agriculture and Farmers Welfare. Farmers are entitled to save, use, sow, re-
sow, exchange, share or sell their farm produce, including seed of protected varieties, in the
same manner as they were enables to before the coming into force to the PPV&FR Act

(https://www.livelaw.in/columns/).

Nevertheless, the act faced its biggest test when PepsiCo India started legal proceedings under
section 64 against potato farmers of Gujarat for “illegally” growing its potato variety registered

under the PPVFRA. However, farmers have cited Section 39 of the Protection of Plant Varieties
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PISCICULTURE CHALLENGE: DETERIORATION OF
FOOD VALUE OF FISHES THROUGH HELMINTHIC
INFECTION

Dr. Sabhyata
Department of Zoology,
D.A-V College, Kanpur

Pankaj Tandon,
Department of Zoology,

D.A-V College, Kanpur
Abstract:

Fish constitute one of the most important units of the animal Kingdom by
having the importance in solving the alarming situation of food problem in our
country. Since, last three decades, it has replaced the customary food items and has
become the only source of food in some parts of our country. Besides it, they are rich
in proteins, vitamins and minerals and substantially improve the qualitative
deficiencies in our dietary habit. However, majority of fishes carry heavy infections
of several parasites which create problems before fish culturists. Helminth parasites
are one of them and are very important because they cause deterioration in food
value of fishes. Many of them, particularly, digenetic trematodes cause fish diseases
and result, their mortality. Ganga is the largest riverine system of India that includes
mainly the river Ganga and its tributaries. It is main river of U.P. and Bihar but also
touches some parts of Rajasthan, M.P. and West Bengal. It has very rich flora and
fauna that is disturbed by accumulation of pollutants present in the river. Adverse
environmental conditions decrease the ability of organisms to maintain an effective
immunological response system. It certainly occurs in aquatic organisms, particularly
fish, where acute or chronic pollution of surface water can cause a reduction in the
level of immunity. No. of pollutants e.g. phenols, heavy metals and pesticides
decrease the no. of leucocytes and lymphocytes, is followed by decrease in antibody
production and resistance. Decrease in oxygen concentration increase three-to-four-
fold increased reproduction rate of helminthes (trematodes). Pollutants can act either
on the intermediate host or directly on the fish and can also affect the associated
defence mechanism and immune responses. There is a strong relationship between
high prevalence of parasites and condition of the fish in heavily polluted water. Many
trematode parasites some monogenea i.e. Dactylogyrus similis, Gyrodactylus carasii
and Gyrodactylus vimbi from fresh water fish Cyprinus carpio and some digenea i.e.
Complexobursa buxarensis and Neoaphanuroides ilishai  from Hilsa r';‘ffha;
Lecithochivium acutus and Allopodocotyle  coitori  from Sciaena  coilor;
Orientocreadium batrachoides and Masenia batrachusi from Clarius bairachus are
reported from river Ganges, Varanasi and adjoining regions of Bihar. The infcsFanun
rate of digenean parasites in fresh water fishes are 40%, 60% and 50% respt‘-c_“"d}’-
Other helminth Galaxias anomalus with infections of Telogaster opisthorchis 15 also
studied. Presence of these parasites within the fish host reduce the growth, shorten

(E: scanned with OKEN Scanner
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an and in some Ccases, it invites secondary invaders (pathogens), which kill
also acts as an intermediate host for transmitting helminthic infection or
s to humans and other animals through eating infected fish. Therefore,
fection has become a problem of deep concern. ’

the life spé
he fish. Fish
other disease
pelminthic in
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Proceeilings of the National Wefimar on Blodiversity and Conseroation - 2023 [Aug 28, 2023

IMPACT OF URBANIZATION ON BIODIVERSITY

PRATIBHATRIPATHI, ARUN KUMAR TEWARI

Abstract: The world is becoming progressively more urbanised; urbanisation rates are increasing at an
unprecedented rate in the developing world. While the growth of cities has reflected man's advancement
and achievement, there have also been some negative impacts on the natural environment. The urban
expansion has been sometimes haphazard and unplanned; the result has been habitat fragmentation and
biodiversity loss. Biodiversity is an important part of a complex urban ccosystem and providing
sigmificant ecosystem services. Natural resources are under extreme pressure due to the burgeoning
human population and rapid urbanisation across the world. Many studies show that increase in the
ecological footprine from the changing consumption behaviour, particularly of those residing in cides,
ontinues o negatively impact the environment. Urbanisation is one of the most intensive and rapid
humans ~driven factors that threat biodiversity. In a rapidly urbanizing world, the conversion of natural
habitats into urban areas leads to a sipnificant loss of biodiversity in cities. However, these direct effects of
urban growth seem to be much smaller than the indirect effects outside of cities, such as the urban release
of greenhouse gases causing climate change globally or the increasing demand for food and resources
cities leading to land use change in rural areas. Both climate and land use change are key drivers of global
biodiversity loss. Urbanisation often results in deforestation, habitat loss and the extraction of fresh water
from the environment, which can decrease biodiversity and alter species ranges and interactions. Most
cities in developing countries with increasing population have great difficulries in coping with the impact
al infrastructure on  biodiversity. Urban canters have substantial daily Freshwater needs, and
indiscriminate abstraction can have serious effects on species diversity and composition. Commaon
phenomenon near and within urban areas, such as channelization, could drastically alter the physical
characteristics and reduce habitat diversity of riparian vegetation. Urbanisation contributes to
bindiversity loss. There is also a growing recognition that the indiseriminate usape of natural resources
has led to serious problems.

Keywords: Biodiversity, Urbanisation, Deforestation,

Introduction;: Urbanisation is one of the most intensive and rapid human driven factors that threat
biodiversity. Finding an indicator of species community responses to urbanisation is crucial for predicting
the consequences of anthropogenic land cover changes. Natural resources are under extreme pressure due
to the burgeoning human population and rapid urbanisation across the world. Urbanisation refers to the
general demographic processes by which cities are expanding, "Urban - area "refers to the amounts of
wrban land cover, and "urban growth” to the expanded area of urhan land cover.

While there are certainly costs associated with urbanization that must be mitigated, responsible urban
development also offers opportunities to manage human population growth and consumption in ways
that can reduce pressures on natural landscapes and create new urban ecological niches, It is therefore
imperative that societies take the connection between biodiversity and urbanization seriously to manage
the impact of this new trend to ensure responsible and sustainable growth.

What is Urban: India uses a combination of population, density and employment thresholds in delining
“Urban”. It classifies an areaas urban, based on the population of more than 5.000; density exceeding oo
persons per sg. Km., and where 75% of the male workers are engaged in non- agricultural professions.
However, this rapid growth in urban population accentuates the demand for natural resources, leads (o
chanpge in land use pattern, causes pollution and loss of biodiversity. Substantial human induced
environmental changes are linked to urbanisation on a regional scale and could become an impartant
factor in biodiversity conservation,

The natural world provides the air we breathe, the water we drink and the essential resources and services
that enable our societies and ecanomies to thrive. 5o, when nature is under threat, it has an impact on all
of us. And right now, our natural world is declining at an unprecedented rate. Urbanization directly

SBM 97 8-23.9014 6-60-4 | 7



Procendings of the Nattonal Wibinar on Blodiversity and Conscrvation - 2023 [y 28, 2023]

ANTHROPOGENIC ACTIVITIES- CONSEQUENCES ON
BIODIVERSITY AND CLIMATE CHANGE

DR.ARUN KUMARTEWARI, DR, PRATIBHA TRIPATHI

Abstract; The rapid anthropogenic elimace change that is being experienced in the early twenry-firs:
century is infimately enlwined with the health and functioming of the biosphere, Climate change is
impacting ecosystems through changes in mean conditions and in climate variability, coupled with other
associated changes such as  increasec ocean aoidification and atmespheric carbon  diowide
concentratiors. Human alteration of the global ermvironment has trippered the sixth major extinction
event in the history of life and raused widespread changes in the global distribution of organisms, These
changes in Dblediversity alter ecosysiem procesees and change the resllience of ecosystems 1o
environmentzl change This has profound consecuences for services thar humans derive from ecosystems.
Thie large eeologcal and societal comsegue nces of chaig g biodiversicy shoold Dby minimieed (o preserve
options for future sustainable solutions (o global crnvironmental problems,

Keywords: Blodiveraity, Climate Change, Anthrepogenic, Aquatic Ecosystem,

Introduction: Scientific research continues (o refine the understanding of Earth's dimate system and its
interdependence on the biosphere, For the most part, projections indicate an increased likelihood of
negative consaquences of climate change for ecosystems and people. Indeed, climate-related impacts are
aleady Being witnessed and seem 1o he ncreasing In severlly and Frequenry. Consequently, rhe 2m#
Internacional Panel on Climate Change (IPCC) Special Report on 1.5warns that allowing the planet w
warm beyond 1.6"C will result in dimate change impacts, including drought, (loods. heat waves and sea-
level rise, that are deleterious for bumanity and for biodiversity, While the previous internationally agreed
targel was 2°C, this half-degree difference oould reduce the visk of extensive degradation of Arctic and
coral reef coosvstems. 1.5°0 maximum warming ambition implies that the world has about 12 years to
reduce global net carbon emissions by half to aveid the most significant impacts, but even if this target is
achieved, potential impacts of warming are likely to continue for decades or even centuries. Whereas
climate change means the change in dimatic kactors of an ares caused due to the enthropogenic foctors
and natural disorders such as greenhouse effects and depletion of ozone layer [1]. In other words, i
involves lemperature increase (global warming) sea level rise, change in precipitation pattern and
increased freguencies of extreme events. Even change of one degree in mean glohal temperature over long
peried of time is sufficiert to cause change of climate of an area and even the composition of many plan:
communibies. The climate change (CC) chougn duedo the alieration in external forces i, e natural faclors
of human activities, but future projections indicaie the inlfloence ol only anthropogenic increase in
greenhouse gases and other human relatec factors [2). Uhercfore, the twentiecth century experienced the
strongest warming trend of the last milennium with average tempemature rising by about o.6o ¢ 3], Bur
remperature rise in fumre are lkely to excead this with a prediced rise Derween oo and eo2o e per decade.
|4]. As far as India Is concerned climace change is having a profound Impact which is ranked fourth
among the st of countries most atfecied by climace change In the period from 1996 to 2015 |5]. Indla
erils aboul Uoee gigatons of Carbon dioide of gresnhouse gases each year and gbout Uwo and bal? e
per person which is less than would average. The country emits 3/of glehal emission. The Indira Gandhi
Institute of Development Rescarch has reported that if the prediction related to global warming made by
the intergovernmental panel on climate change come to fruition, climate selated factors could cause
Indid's GDP to decline |:|:.' up to g"{-u and thie could lead to the nhiftins of Bmwinﬁ seakon hor major Cropa
such as rice and praduction may fall up to 40/. Due to the climate change, temperature rises o.7degree
Celsiue between igoitozoiBin India, A study was carried out in 2018 projected that drought to increase in
Morthern and Morth Western India in the near Future. It was alss projected that at the end of the cantury
most part of the India will likely fioe more and more severe dmught. Besides this several landslides and
flooils are projected 1o bevnme nereasingly common in staree like Assam In rase of ser climate
change that leads t3 the rising of sea level will submerpe Bangladesh and parts of India that border sea
may lose vast tract of coastal land. Due to the anpoing sea level rise that have submerged low lying islands
in Sundarbans and as a result thousands of people have been displaced. It has been reported that due

AN 978-93-90140-00-2 | &4



e

PROCEEDINGS OF THE
NATIONAL WEBINAR ON BIODIVERSITY
AND CONSERVATION - 2023

Editors
Dr. Sunil Prasad

Sri. Vasudev Jatawan

Reviewer

Dr. Muthumula Chandra Mohan Reddy

Organized by
Government College, Nagda, Ujjain, MP




CONTENTS

1

12

13

15

16

17

18

18

0

MODIVERSTTY ANALYSIS WITH R (BIO-RE: AN INTEGRATED
FRAMEWORK FOR COMPREHENSIVE BIODIVERSITY ASSESSMENT
Piyush Bhatnagor, G.R. Gangle, Reddy. PR

ANTHROPOGENIC ACTIVITIES- CONSEQUENCES ON
RIODIVERSITY AND CLIMATE CHANGE

Dr. Arun Kumar Tewart, Dr. Protibhe Tripari

ENVIRONMENTAL SOCIAL WORK: ISSUES FROM THE LATIN
AMERICAN PERSPECTIVES

Cea b Makwano

A COMPARISON OF THE EFFECTIVENESS OF IN-SITU AND  EX-SITU
BIODIVERSITY CONSERVATION

Krishna Pal Singh Naruka, Reddy, £8

POLITICAL ASPECTS OF BIODIVERSITY CONSERVATION: IS5UES,
SOLUTIONS, AND FUTURE DIRECTTONS

Pooju Shunma, Reddy, £8

ROLE OF INTELLECTUAL PROPERTY RIGHTS AND BIODIVERSITY
CONSERVATION

Krishno Chandra Mishro, Reddy, B

CONSERVATION AND PROTECTION OF BIODIVERSITY: STRATEGIES
AND BEST PRACTICES

Or. Sumir Kumaor Saxeme

BIODIVERSITY INFORMATICS AND DATA SHARING:
ADVANCEMENTS, CHALLENGES, AND OPPORTUNITIES FOR
COMNSERVATION

Suml! Prosud, Vasudey fateawan

WILDLIFE CONSERVATION IN INDIA: CHALLENGES, EFFORTS, AND
FUTURE DIRECTIONS

CL Dodiya, Powen Alirwar, 5.5 Patel

AGROFORESTRY: A NEW EMERGING TOOL FOR BIODIVERSITY
COMSERVATION

Spres, Pedma Soxena

Procesding of the MNational Wehinaron Biodivertdty and Conservation - 20213

78

85

100

1408

114

ISEN 978-53-90146-60-4



304 A MM © 299 ¥ *%1l @42%

e —

(E: Scanned with OKEN Scanner
|

W oyEEs ¥ @ W o vd owmma freml & e W afre qofg,
P/ AT w1 wAT T i wew s e A w1 e v we, me
FT WeHIYTE Wl g ot aifae @ g

ISBN: 978-93-5909-180-8



T 1600,00
HEHIUT ¢ 2024

wifera

:}Hni::immmﬁ FI feifaw orgafy & form wgor, foror we
m%,ﬂmﬁmmwm@mﬁm‘

Wﬁmﬁpm_

s e i e @

A

fer. st e

(¥ scanned with OKEN Scanner

(xv)

34. a1 SifRewm =EsRoT gd EEiGIEE

IV (R | YOS PP PP PP 215
35. 9Rd # anwdarg gd el

S BN G PR G T ecennsneimnennisnssnmsse s 223
36. T Y wonrg ygeen gl @ wu o srerary aRad

£5131 14 71 1 ORI PP R R B 229
37. WA N @rY YRl ;g gd gelfaat

AT RIT TF T BRI ocveecvcvieinssessssssssssssssniesessasas 233
38. Ry, var ik yufau gren & dra fwa arrfearefar

IR H0eeueieimisenrisssissisnsensrsssbsssssssssssassssesiasasasensieess 239
39, WIgAN AU U AT ARG @ ey daHd

e e Bt | TP PRSP POPOPPEID 244
40. <fEor TRTETTRG @ SogrEn waraag gaga

Rrar TR TF Sf. STBEIT TR eevevierireeriiesirmseisansssssanas 247
41, wrgae geaT - R A 9ed RRedEr & ol f

TR TR e eeveereesserssenssissssesssssssssbstissssssssasen s sesssses 253
42, WRG-A waE : WFER YREAT T4 @t aRjer

ol Rig Td = TEaE WO FHE i 258
43. S3diHor &1 AFAIEER 9 YT

B TTHUTE AT veeeererseersssssessasanensseassasestaasanssassssssassanes 265
44.Ra B Gort wd wtavefiy grem - gAfaAl gd fawer

T T woerreesressssssersassnses st sisass s aa s sssssssons 276
45. Rrers—ufEs) @ ag—areaT JmurRa ReEr oy Wigdr e D

UHTE &l AT BT

TTHT FHE s o555t s vY P8 R O R s re e S s memnans 280
16,91 @ wfy T Rfta @ kA KR R e TR yra

gt

T TEE RIE BUAE...coocrmrreririrrissssssiss s sssrssssessess 285

47, FeRTETS ¥ TS @) e /e grer a1 ghe |
FAtfaar gad wHTET

LT« ORI 290
48. WH—YHT D A9 WA IF BT ART—AT T AT TP AT
RADTE GHR TTTT .01eererersrssssssvarssssissssmsnsrs s 299

50. Threat Perceptions to India’s Security from Rohingya Refugees
Prof. Sri Niwas Mani Tripathi & Ramakant Dubey ....covvissssessssssinnss 313
51, Challenges to Gender Security: Need to Change the Narratives
Prof. Nisha GUPLA ....ervvreccnmimismsrsmmmseisssssssississssssssssisssassasssass 320

52. Pisciculture Challenge: Deterioration Of Food Value Of Fishes Through
Helminthic Infection
Dr. Sabhyata & Pankaj Tandon ... 324



50. Threat i’crceptions to India’s Security from Rohingya Refugees

Prof. Sri Niwas Mani Tripathi & Ramakant Dubey .......c.ovuvsees s 313
51. Challenges to Gender Security: Need to Change the Narratives
Prof. Nisha GUPLA .....erveressimimimrsrsimreresssisssssssssssisnssassssssssssssasssass 320

52. Pisciculture Challenge: Deterioration Of Food Value Of Fishes Through
Helminthic Infection
Dr. Sabhyata & Pankaj Tandon ... 324

(B Scanned with OKEN Scanner

PISCICULTURE CHALLENGE: DETERIORATION OF
FOOD VALUE OF FISHES THROUGH HELMINTHIC
INFECTION

Dr. Sabhyata
Department of Zoology,
D.A-V College, Kanpur

Pankaj Tandon,
Department of Zoology,

D.A-V College, Kanpur
Abstract:

Fish constitute one of the most important units of the animal Kingdom by
having the importance in solving the alarming situation of food problem in our
country. Since, last three decades, it has replaced the customary food items and has
become the only source of food in some parts of our country. Besides it, they are rich
in proteins, vitamins and minerals and substantially improve the qualitative
deficiencies in our dietary habit. However, majority of fishes carry heavy infections
of several parasites which create problems before fish culturists. Helminth parasites
are one of them and are very important because they cause deterioration in food
value of fishes. Many of them, particularly, digenetic trematodes cause fish diseases
and result, their mortality. Ganga is the largest riverine system of India that includes
mainly the river Ganga and its tributaries. It is main river of U.P. and Bihar but also
touches some parts of Rajasthan, M.P. and West Bengal. It has very rich flora and
fauna that is disturbed by accumulation of pollutants present in the river. Adverse
environmental conditions decrease the ability of organisms to maintain an effective
immunological response system. It certainly occurs in aquatic organisms, particularly
fish, where acute or chronic pollution of surface water can cause a reduction in the
level of immunity. No. of pollutants e.g. phenols, heavy metals and pesticides
decrease the no. of leucocytes and lymphocytes, is followed by decrease in antibody
production and resistance. Decrease in oxygen concentration increase three-to-four-
fold increased reproduction rate of helminthes (trematodes). Pollutants can act either
on the intermediate host or directly on the fish and can also affect the associated
defence mechanism and immune responses. There is a strong relationship between
high prevalence of parasites and condition of the fish in heavily polluted water. Many
trematode parasites some monogenea i.e. Dactylogyrus similis, Gyrodactylus carasii
and Gyrodactylus vimbi from fresh water fish Cyprinus carpio and some digenea i.e.
Complexobursa buxarensis and Neoaphanuroides ilishai  from Hilsa r';‘ffha;
Lecithochivium acutus and Allopodocotyle  coitori  from Sciaena  coilor;
Orientocreadium batrachoides and Masenia batrachusi from Clarius bairachus are
reported from river Ganges, Varanasi and adjoining regions of Bihar. The infcsFanun
rate of digenean parasites in fresh water fishes are 40%, 60% and 50% respt‘-c_“"d}’-
Other helminth Galaxias anomalus with infections of Telogaster opisthorchis 15 also
studied. Presence of these parasites within the fish host reduce the growth, shorten

(E: scanned with OKEN Scanner
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an and in some Ccases, it invites secondary invaders (pathogens), which kill
also acts as an intermediate host for transmitting helminthic infection or
s to humans and other animals through eating infected fish. Therefore,
fection has become a problem of deep concern. ’

the life spé
he fish. Fish
other disease
pelminthic in
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Preface

This book consolidates and summarizes smart technologies like
[oT, edge computing, and Al used in different aspects of waste
material management, mitigation, and recycling for a sustainable
environment. One of the cases explains how loT-based systems
and wireless sensors can be used to continuously detect common
pollutants such as volatile organic compounds (VOCs), carbon
monoxide, and particulate matter (PM) and how the data collected
are used to assess the overall air quality and determine actions for

improvements.

The book epitomizes the potential of green technologies for
environmental management. It caters to the needs of
environmentalist, microbiologists, agriculturalists and those who
are interested in environmental stewardship and sustainability
paradigms. We are honoured 1o receive chapters from leading
scientists and professors with rich experience and expertise in the
field of sustainable environmental management. Each chapter
provides a detailed account of environmental management through
sustainable  green  technologies  that include  sustainable
landscaping, climate smart agriculture technologies. geospatial
technologies, biofuels, phytoremediation, microbial technologies

in waste management, green infrastructure, and bio fortification,
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SARAS, PADMA SAXENA

ing di ivith Ixﬂnu.mndlurilhnd'umnim
3 The bland [ executing different .grkul:uu! activities n_m(

:::'::: ;:p’":fﬂ:‘ll’;.ml is performed mainly with the inlmlmw_ ma:nemu::‘l;h::-::::?:
and trees within the same open land system. There arc varous benefits ;ﬂuﬁm it ayed
c mall and land holdings. agroforestry s also el L
E:rb"“e‘i-:::n:r':\ |iln which l:uww shrubs are grown around of AmOng crops/pastundland. |:| :‘:
combination of the three most important aspects of geography wiu_d! are mﬂng)‘ :m;ﬂmmu

forestry, Though derived from ccology, agriculiure, and Forestry the main difference lies in the pro
the livestack, crops, and trees. ; i
:'::K:‘::;nn : be an‘ aid to problems of land d.egrodllmu;'ch!tﬂile rh“ﬁu":;-:‘f:‘:‘-‘l:nhz
fits from forestry, there lies many chate L
BN i e e e e
i ive. The artiche wrients us in looking into opportunilics « d
:lm:l:"m::"::’;ﬂm o “ sdered as a new tool of m:ujm;:
development, To exploit the b b the G ¢ of India I
National Agrofurestry Policy (MNAF) in 3014

Bioremediation, Livestock, Carbon Sequestratjon etc.

Keywords: Agro-forestry, NAF,
i system that increases the overall yield

jon: A isa bl land use 12
. combines the production of crops inchuding (trees/crops) and forest plants and/or
animals. Sequentially on the same unit of land &
with the cultural practices of the locals In Agroforesry systems
imteractions between the different components Agro Forestry can i
cwologically based patural resource management system that :hm.‘g;h the in)
and in the agricul d fied and ined prosd for
enwironmental benefits for land uses at all levels.

it of Agroforestry is that it can he performed bo\hmwllmd]arphrdlﬂnw
I:f..mr, can h.g’“;lmﬂxlz in buth tropical and temperate regions According 10 Fsl tmullau ancient
timis it was practiced for different purposes like fruits, fodder, food, Arewood. Wenulum. eteln "’d'f"' ]
time, agroforestry can however be treated as a prospect and wal for economic development by using
modern technology in agriculture with old agriculture practices. These practices enhanced crop yield as
well 15 natural wegetation conservation along with land resource conservation
i isan jve approach that can assist lnthmh:mmnlamnlqmmmnusp«(

L Is s comcept of thinking small scale to achieve p Ly big i (Steiner,

:uul. Indian::rh:nlmnr g dealt with various problems because of its diverse dumngnphy_immaed
demand for foodstuffs and also climate change. Therefore, according to Dobriyal (2014). an integrated

deniified that will help in both producing more ndmfl.ed itemns and

management system needs Lo be i ‘ !

also increasing the quality of the produce. This & a viahle explication to formers in p avariety of

products. 5o, to achieve this, NAP (2014) has been adopted by India

Objectives:

o Study the agr 1t wystems & benefits

+ A brief study of the extent of agroforestry policy after adapting the NAP (2014)

» Tostudy the chall and future prispects for inabk Lo

Agroforestry Management Systems & Common Benefits: All agroforesiry systems an «char. i

by the three important pillar compenents named woody ials (Tre bs), herh plants
e
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{crops/pasture species), and animals. Based on these 3 components, agroforestry systems can also be

classified for all practical 1 di positi

a. Agrositvicultural System- This system indicates, where agranamic crops are combined with shrubs/
Troes on the same unit of land for higher & better-sustained production on the basis of their
component composition of annual crops, fodder. and wood.
Silvopastoral System- it indicates where range crops /ani
production of grasses and fodder.

. Agrosilvopastoral System- Food, Pasture, and trees/shrubs crops are combined on the same unit of
land for the production of grass and browse fields, hiomass [or fuglwood, green manre, and food for

human consumption.

i, o their P

jmals & trees are combined for better

o

In agroforestry, combinations of trees, crops, and Thestock components are manipulated to enhance

agrieultural production along with biodiversity conservation in natural systems. Potential benefits from

propertydesigned and managed agroforestry practices include:

(i) Increase in crop yield and revenue generation{expart)

= Increasing the Yield of erops in the field adjacent to shelterbelts has been reported in many studies.

This increment occurs becatse of improved microclimates and better maoisture retention, reduced

wind speeds, and thus wind erosion and damage to crops.

In Livestock benefits, well-planned shelterbelts can provide many benefits to livestock in both,

winter/summer as well as screening noises, dust, and odors that can be associated with livestock

operatins.

A common problem the farmers face every winter is heat loss through conduction and infiltration.

Conduction. Also, Shelterbelts reduce the amount of energy required in heat confinement buildings.

As time goes by more uses and benefits of trees are being discovered. Heating costs and related
h issions are reduced in ds protected by Shelterbelts.

-

(i) Soil Conservation and Improved Soil Quality: Field Shelterbelts can be highly effective in
preventing and controlling soil erosion by wind, Shelterbelt plantings on agricultural land as well as
other land system 1o protect the crop and other natural vegetation respectively regard land resources. A
shelterbelt must be designed 1w perform its main junction with optimum effectiveness. ideally, field
shelterbelts consist of tall, long-lived trees that are not competitive with nearby crops and do not eccupy
too much land, The trees should be drought-hardy, winter-hardy, disease/insect/herbicide tolerant, and
have a porosity of 30-50% during the erosion perods. The growth habit and leafing characteristic of a tree
along with the tree spacing in the row, influence Shelterbelts porosity.

(i) Soil for Plants Growth: Depletion of soil can be protected from crosion by ground cover plants such
as naturally growing grasses as well other Mora in agroforestry systems. This help to stabilize the soil as
they increase cover, Soil cover is a crucial facter in preventing erosion and cleaner water through reduced

lhllne’l:ll & soil surface runoff can be a further ad of i y. This ifiod Moral
growth, By this few important prospects are fulfilled as Biore mediats 5 :

crop stability. s st Drought E increase
o 4 Blodiversity: Biodiversity in ag systems is typically high eather than other

practices. ‘Two or mone interacting plant species in a given area create a more complex habitat that can
suppart a wider variety of fauna. Ags is i for biodi in various manner it provides
& more typical faunal diversity for instance can be compared to the d:wr;ny in natural forests. Although
;m[ufuﬂ'!lﬂ‘ systems do nat sln‘» the same canopy height. They do provide food and nesting possibilities.
urther cor w y is that the germpl ol sensitive species can be preserved. As
mlunla?:dnrvﬁl_;“lu:u natural clear areas. Habitats are more uniform. Furthermare, agroforestry can
serve as the corridor between the habitats. A iodiversi i
positive influence on othe recosystem wr\"wa.wmcuw FAMEM SIERRG e
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