
Chapter 14

Monitoring of microbes and
possible remediation through
genetically engineered microbes
Pooja Sharmaa,b,1, Ambreen Banoc,1, Yen Wah Tonga,b,d and Surendra Pratap Singhe

aNUS Environmental Research Institute, National University of Singapore, Singapore, bEnergy and Environmental

Sustainability for Megacities (E2S2) Phase II, Campus for Research Excellence and Technological Enterprise (CREATE),

Singapore, c IIRC-3, Plant-Microbe Interaction, and Molecular Immunology Laboratory, Department of Biosciences,

Faculty of Sciences, Integral University, Lucknow, Uttar Pradesh, India, dDepartment of Chemical and Biomolecular

Engineering, National University of Singapore, Singapore, ePlant Molecular Biology Laboratory, Department of Botany,

Dayanand Anglo-Vedic (PG) College, Chhatrapati Shahu Ji Maharaj University, Kanpur, Uttar Pradesh, India

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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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: Swami Vivekananda; Narendra Dutta born on 12th January 1863 - 4th 

July 1902.One 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 beena leading 

igure while we talk about Indjan aesthetics. His major works were based on Vedanta 

ld 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 

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

yOgic embracement will turn the abstract notion towards a concrete vision. Turning 

aras spiritual liberation while our biosphere is struggling for life and shelter, 

eca it was very essential to keep our mind at solace. Since ages has been a land of 

ure and ethnicity. Its written literature has been famous worldwide not for its 

bve Script but also for its core truth. Swami Vivekananda in his literary workS 
has depicted that he is the greatest fascinator of western notions but he immensely is 

engrossed in power of culture which his motherland had incurred since ages. There 

several witnesses where we have seen the world suffering from numerous 
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Century and Fonds in India Agricultural 
Challenges in 21st 

Abstract: 

Assisiar Prs Department OjGeog D.A.V. (P.G) Colegg Kay 

been created by us in the last two centuries. 

Vivek ChawN Research ad Department o Geogo D.A.V. (P.G) Colege ka, 
Pollution and climate change are the two main disastrous Our needs will have 

destroyed the environment so deeply that she can't recover herself The soi i. earth is degrading rapidly due to desertification, which poses a huge threat food security. The importance of food security in the context of i the explosion dt world's population, which is predicted to reach 9.7 billion by 2050, highlight complex relationship between a wide range of agricultural challenges encompes environmental aspects and food security. This paper attempts to untangle t complex web of difficulties, from climate-related dangers to socio-eonnt complexity, and analyze their worldwide ramifications while highlighine ha 
unigue role as a vital actor in the global agricultural environment. This naner inct 
provide brief insights that may be used to aware the farmers and encourage then ) 
adopt climate resilient agricultural techniques to ensure the global food securty i 
the dynamic and shifting landscape of the twenty-first century. 

become geA. 

Keywords: pollution, climate change, population explosion, food security, emey4 
nations, sustainable, resilient, ramification, socio-economic 

Introduction: In the twenty-first century, the dynamics of agricuture are dag entwined with a plethora of issues that have an impact on the whole world and ar 

significant consequences for the security of the world's food supply. The goal oftk 

article is to examine the complex issues facing agriculture in the twenty-first 
and how they affect the world's food security. The agricultural sector 

taces a w 

range of interconnected challenges that necessitate careful consideration, 
from tt 

urgent problems of resource depletion and climate change to the 
ditfoutis 

adjusting to changing food habits and the demands of a growing 
populaton T 

investigation covers a number of subtopics, each of which provides a conyalt 

including how climate change affects farming 
practices, the 

signifcane viewpoint on the several facets of the main issue, We'll explore 
into 

sutias 

technology advancements, and how international trade laws 
affect food secun 

order to comprehend their roles in forming the modern 
agricultural 

envinuaas 

socioeconomic variables. governmental regulations, 
and 

international 

Dartneto 
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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., 2020a, 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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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 
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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 
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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 11 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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Abstract: The bland of executing diferent agricultural activities on the same agricultural land is mainly 

rformed mainly with the integration and management of livestock crops 
v as it can be known as agroforestry. This is pert 

and system. There are various bernethts o d to as a land use 
and trees within the same open d holdings, agroforestry is also relerreo os/pastureland. It is & 
performed bon on h trees or shrubs are grown around or amoso a9riculture, and 

syste hree management 

combination of most important aspects of geography which 

forestry. Though derived from ecology, agriculture, and Forestry the main difference lies in the process of 

integration aims to be an aid to problems of land degradation, climate change, and reduction in 

agroto here lies many challenges as well like 

onbose ases, With the following benefits trom agolementation of updated technologies 
B ensie ivovement of middlemen, installaton, king into opportunities and challenges 
which often turn out to be expensive. The article orients u 

AGROFORESTRY: A NEW EMERGING TOOL 

FOR BIODIVERSITY CONSERVATION 

of agroforestry in India and also how agroforestry can be considered as a new tool of economic 

developmnent. To exploit the benefits and cater to the problems, the Government of lndia launched the 

National Agroforestry Policy (NAP) in aoL4. 

SARAS, PADMA SAXENA 

Keywords: Agro-forestry, NAP. Bioremediation, Livestock, Carbon Seguestration etc. 

e overall yiekd 
Introduction: Agroforestry is a sustainable land use management system that increases the overall yeld 

ombinnr s the production of crops including (trees/crops) and 
s that are compatible of the land and 

tialy on the same unit of land and applied management practices 

animals. seuies of the locais. In Agroforestry systems there ar o 
interactions between the different components Agro Forestry can 

ecologically based natural resource management system that through the integration of trees on forms 

and in the agriculture landscape diversified and sustained production for increased social economic and 

environmental benefits for land uses at all levels. 

Objectives: 

The benefit of Agroforestry is that it can be performed both on small and large land Holdings 

and temperate regions, According to FSI (2013),in ancient 

Agroforestry can be practied in both tropaodder food. firewood, biofertilizer, etc.In today's 
times it was practiced tor ditterent purpect and tool for economic development by using 
time, agroforestry can however 

ith old agriculture practices. These practices enhanced crop yield as 

modern technology in agcueon with Land resource conservation. 
well as natural vegetation 

Agroforestry is an innovative approach that can assist in the development ofa country in an overall aspect 

cept of thinking small scale to achieve potentially big and transformative outcc 

andan aericulture has dealt with various problems because or is 
domand for foodstuffs and also climate change. Theretore. aceorore cultivated items and p in both pro 
managemnent system needs to be identified that will help o formers in producing a variety of 

also increasing the quality of the produce. This is a viable explica 

products. So, to achieve this, NAP (2014) has been adopted by Ir 

" Study the agroforestry management systems & common benefits 

" A brief study of the extent of agroforestry policy after adopting the NAP (2014) 

1SBN 97g-93-90146-60-4 

" To study the challenges and future prospects cts for sustainable development 

logical and economic 
be defined as a dynamic 

Agroforestry Management Systems & Common Benefits: All agroforestry systems are characterized 

by the three important pillar components named woody perennials (Trees/Shrubs), herbaceous plants 

Proceedings of the National Webinar on Bioeraty and Conserution - 2023 Aug 28, 2023/ 

(crops/pasture species), and animals. Based on these 3 components, agroforestry systems can also be 
classified for all practical purposes according to their component composition. 

omes (Steiner, 
eraphy increased 

an inteerated 

a. Agrosilvicultural System- This system indicates, where agronomic crops are combined with shrubsl 
Trees on the samne unit of land for higher & better-sustained production on the basis of their 
component composition of annual crops, fodder, and wood. 

(i) Increase in crop yield and revenue generation(export) 

b. Silvopastoral System- it indicates where range crops /animals & trees are combined for better 
production of grasses and fodder 

ConduChon. 

114 

c. Agrosilvopastoral System- Food, Pasture, and trees/shrubs crops are combined on the same unit of 
land for the production of grass and browse fields, biomass for fuelwood, green manure, and food for 

human consumption. 
In agroforestry, combinations of trees, croPs, and livestock components are manipulated to enhance 
agricultural production along with biodiversity conservation in natural systems. Potential benefits from 
property-designed and managed agroforestry practices include: 

. Increasing the Yield of crops in the field adjacent to shelterbelts has been reported in many studies. 
This increment occurs because of improved microclimates and better moisture retention, red 

wind sneeds, and thus wind erosion and damage to copms bonefts to ivestock in both, 
. In Livestock benefits, well-planned shelterbelts can provide winter/summer as well as screening noises, dust, and odors that can be associated with livestock 

operations. 

ISBN 979-93-90146-60-4 

the farmers face every winter is heat loss through conduction and infiltration. 
A Comon Paeholte roduce the amount of energy required in heat confinement buildings. 

goes by more uses and benefhts of trees are being discovered. Heating costs and related 
greenhouse gas emissions are reduced in farmyards protected by Shelterbelts 

(ii) 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 to protect the crop and other natural vegetation respectively regard land resources. A 
shelterbelt must be designed to perfom its main junction with optimum effectiveness. ldeally, field 

shelterbelts consist of tall, long-lived trees that are not competitive with nearby crops and do not occupy 
too much land. The trees should be drought-hardy, winter-hardy. disease/insect/he 
have a porosity of 3o-so6 during the erosion periods. The growth habit and leafing characteristic of a tree 
along with the tree spacing in the row, influence Shelterbelts porosity. 

heg 

(il) Soil for Plants Growth: Depletion of soil can be protected from erosion by ground cover plants such 
as naturally growing grasses as well other flora in agroforestry systems This help to stabilize the soil as 
they increase cover. Soil cover is a crucial factor in preventing erosion and cleaner water through reduced 
nutrients & soil surface runoff can be a further advantage of agroforestry. This facilitates diversified floral 
growth. By this few important prospects are fulfilled as Bioremediation, Drought resistance & increase 
crop stability. 

(iv) Increased Biodiversity: Biodiversity in agroforestry systems is typically high rather than other 
practices. Two or more interacting plant species in a given area create a more complex habitat that can 
support a wider variety of fauna. Agroforestry is important for biodiversity in various manner. It provides 
a more typical faunal diversity for instance can be compared to tne aean weibilitie 
agrotorestry systes do t h rmnlasm of sensitive species can be preserved. As 

natural agroforests have no natural clear areas. Habitats are more uniform. Furthermore, agroforestry can 
serve as the corridor between the habitats. Agroforestry can help to conserve biodiversity by having a 
positive influence on other ecosystem services. 

n of the livestock, crops, and trees. 
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