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Abstract

Kalarippayattu, widely regarded as one of the oldest surviving martial traditions of the world,
represents a comprehensive Indian Knowledge System (IKS) that integrates martial training,
healing sciences, spirituality, ethics, and cultural expression. This research paper examines
Kalarippayattu as a living embodiment of the Indian warrior ethos, situating it within the broader
framework of Indian Knowledge Systems. Drawing upon classical texts such as the Vedas,
Dhanurveda, Agni Purana, Arthashastra, Sangam literature, and oral Kalari traditions, the study
explores the historical evolution, philosophical foundations, and socio-cultural relevance of
Kalarippayattu. The paper further analyses its holistic pedagogy encompassing physical
discipline, mental resilience, spiritual awareness, marma knowledge, and therapeutic practices.
By engaging historical, textual, and experiential methodologies, this research argues that
Kalarippayattu is not merely a martial art but a civilizational system of knowledge aimed at
individual transformation and social harmony. The study also highlights contemporary
revitalization efforts, institutional recognition under the IKS framework, and the relevance of
Kalari principles in modern education, wellness, and cultural preservation. Ultimately, the paper
positions Kalarippayattu as a timeless warrior science that continues to shape ethical strength,
resilience, and holistic well-being in contemporary society.

Keywords: Kalarippayattu; Indian Knowledge Systems; Warrior Spirit; Dhanurveda; Martial
Heritage; MarmaVidya; Siddhar Traditions; Cultural Continuity

Introduction

The warrior spirit has been central to the evolution of civilizations, shaping social order, ethical
frameworks, and cultural identity. In the Indian civilizational context, martial traditions were
never confined to combat alone; they functioned as holistic systems integrating physical training,
spiritual discipline, healing knowledge, and moral responsibility. Kalarippayattu, originating in
the southern regions of India, particularly Kerala and Tamilakam, stands as a prime example of
this integrated knowledge system.

Kalarippayattu embodies a synthesis of body, mind, and spirit, developed through centuries of
disciplined practice within the gurukula tradition. Rooted in Dhanurveda—the ancient science of
warfare—and influenced by Siddhar, Yogic, and Ayurvedic knowledge systems, Kalari training
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cultivates fearlessness, resilience, ethical conduct, and self-mastery. Despite its antiquity and
depth, Kalarippayattu has often been marginalized in mainstream historical narratives,
overshadowed by foreign martial systems. This research seeks to re-centre Kalarippayattu within
the discourse of Indian Knowledge Systems, emphasizing its civilizational significance and
contemporary relevance.
Objectives of the Study

1. To examine Kalarippayattu as an integral component of Indian Knowledge Systems.

2. To analyses the historical and textual foundations of Kalarippayattu within Dhanurveda
and Sangam traditions.
3. To explore the philosophical and spiritual dimensions of the warrior spirit embodied in
Kalari practice.
4. To assess the socio-cultural and educational relevance of Kalarippayattu in contemporary
India.
5. To document its role in holistic well-being, healing traditions, and character formation.
Hypothesis
Kalarippayattu represents a comprehensive Indian Knowledge System that transcends martial
training and functions as a holistic science of physical discipline, ethical strength, spiritual
awareness, and social responsibility, making it highly relevant to contemporary education and
wellness paradigms.

Methodology

The study adopts a qualitative and interdisciplinary methodology combining textual analysis,
historical interpretation, and experiential insights. Primary sources include classical Indian texts
such as the Vedas, Agni Purana, Dhanurveda, Arthashastra, Sangam literature, and Kalari oral
traditions. Secondary sources comprise scholarly studies on Indian martial arts, cultural history,
and IKS frameworks. Ethnographic observations from living Kalari traditions and practitioner
narratives further enrich the analysis. This triangulated approach enables a holistic understanding
of Kalarippayattu as a living knowledge system.

Kalarippayattu within Indian Knowledge Systems

Indian Knowledge Systems (IKS) are founded on the principle of integrated learning, where
knowledge is not compartmentalized but experienced holistically through the harmony of body,
mind, spirit, and society. Kalarippayattu exemplifies this epistemological framework by
functioning simultaneously as a martial discipline, healing science, spiritual practice, and ethical
system. Unlike modern sport-oriented martial arts, Kalari is embedded in a worldview that sees
the human being as a microcosm of the universe.

The Kalari gurukula system represents a pedagogical model where experiential learning,
discipline, and moral cultivation take precedence over theoretical instruction alone. Knowledge
transmission occurs through observation, repetition, ritual, and embodied practice, reinforcing
the Indian conception of learning as sadhana (disciplined pursuit). The spatial orientation of the
Kalari, constructed according to VastuShastra, aligns the practitioner with cosmic energies,
emphasizing the sacredness of martial training.

Within the IKS framework, Kalarippayattu integrates allied sciences such as Ayurveda, Yoga,
Siddha medicine, and Tantra. This interdisciplinary synthesis demonstrates that martial
knowledge in India evolved not as isolated combat techniques but as part of a comprehensive life
science. Thus, Kalarippayattu occupies a central position within Indian Knowledge Systems as a
living, practice-based repository of indigenous wisdom.
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Historical Evolution of Kalarippayattu

The historical evolution of Kalarippayattu can be traced through a confluence of archaeological
evidence, literary references, oral traditions, and mythological narratives. Sangam literature,
dating from approximately 300 BCE to 300 CE, contains explicit references to kalari spaces,
martial training, and warrior ethics. Terms such as kalam, kalari, kalari-kkozhai, and kalari-tattu
appear in texts like Purananuru and Akananuru, indicating the institutional presence of martial
culture in early Tamilakam.

Mythological traditions attribute the formalization of Kalarippayattu to Parashurama, who is
believed to have established kalaris across Kerala. While historical verification of these legends
remains complex, their symbolic significance underscores the integration of martial training with
spiritual authority and social governance. The association of Sage Agasthya with the southern
martial tradition further anchors Kalari within Siddhar philosophy and yogic knowledge systems.
During the medieval period, Kalarippayattu flourished under royal patronage, particularly among
the Nair warrior communities. However, colonial interventions, especially the British ban on
indigenous martial practices, led to the decline of institutional Kalari training. Despite this
suppression, Kalari survived through clandestine practice, ritual performances, and oral
transmission, demonstrating its resilience as a living tradition.

Dhanurveda and the Martial Knowledge Tradition

Dhanurveda, regarded as an Upaveda of the Yajurveda, constitutes the foundational martial
science of ancient India. It encompasses not only archery but the complete spectrum of warfare,
including weapon classification, battle formations (vyuhas), ethical codes, physical conditioning,
and strategic thinking. Texts such as the Agni Purana and references in the Mahabharata
elaborate detailed systems of combat training, many of which find continuity in Kalarippayattu.
Kalarippayattu weapons are largely categorized under amukta (non-detachable) weapons in
Dhanurvedic classification, emphasizing close combat mastery and bodily discipline. The
systematic progression from unarmed techniques to weapon mastery in Kalari mirrors the
Dhanurvedic emphasis on gradual initiation and ethical readiness. Thus, Kalarippayattu can be
viewed as a regional yet comprehensive embodiment of Dhanurveda adapted to the cultural and
geographical context of South India.

Philosophical Foundations of the Warrior Spirit

The warrior spirit in Indian tradition is fundamentally ethical and spiritual in nature. Unlike
militaristic ideologies centered on domination, the Indian warrior ethos emphasizes dharma,
restraint, and social responsibility. In Kalarippayattu, this philosophy manifests through
disciplined training, respect for the guru, humility, and self-control.

Kalari practice cultivates inner stillness alongside physical agility. Breath control, rhythmic
movement, and meditative focus transform combat into a form of moving meditation. The
warrior is trained not merely to defeat an opponent but to conquer fear, ego, and emotional
instability. This philosophical orientation positions the warrior as a protector and healer rather
than an aggressor.

Marma Vidya and Healing Traditions

A distinctive feature of Kalarippayattu is its integration of marmavidya—the science of vital
points—and marmachikitsa, the therapeutic application of this knowledge. Rooted in Siddhar
traditions and Ayurvedic physiology, marma knowledge reflects the Indian understanding of the
body as an energetic network governed by prana.


3


Kalari practitioners are trained to understand both the destructive and restorative potential of
marma points. This dual knowledge reinforces ethical accountability, as mastery over vital
point’s demands moral maturity. Healing practices using oils, massages, and herbal formulations
further integrate martial training with wellness and preventive healthcare.

Social and Cultural Dimensions of Kalarippayattu

Kalarippayattu has historically played a significant role in shaping social identity, community
cohesion, and cultural expression. Warrior ballads, ritual performances, and temple festivals
preserve the memory of Kalari heroes and their valor. These cultural expressions function as
mnemonic devices, transmitting martial values across generations.Kalari training also
contributed to social discipline and leadership development. Warriors trained in Kalari often
served as protectors of villages, custodians of order, and exemplars of ethical conduct. Thus,
Kalarippayattu functioned as a socio-political institution as much as a martial one.

Contemporary Relevance and Revival

In contemporary society, Kalarippayattu addresses modern challenges related to physical
inactivity, mental stress, and loss of cultural identity. Its holistic training methods enhance
strength, flexibility, coordination, emotional balance, and self-confidence. Institutional
recognition under the Indian Knowledge Systems framework has revitalized interest in Kalari as
an educational and wellness discipline.

Digital dissemination, academic research, and global outreach initiatives have expanded Kalari’s
reach beyond regional boundaries. Programs integrating Kalari into school education, wellness
curricula, and therapeutic practices demonstrate its adaptability to modern contexts without
compromising its traditional essence.

Educational Integration and Policy Implications

Integrating Kalarippayattu into formal and non-formal education aligns closely with the holistic
learning objectives outlined in contemporary Indian education policy. Kalari-based pedagogy
emphasizes experiential learning, bodily intelligence, emotional regulation, ethical conduct, and
community responsibility—dimensions often neglected in modern, examination-oriented
systems. As an indigenous knowledge system, Kalarippayattu provides culturally grounded
alternatives to imported physical education and wellness models.

Institutional inclusion of Kalarippayattu in school curricula, residential camps, and teacher-
training programs can foster resilience, discipline, and self-awareness among learners. At the
policy level, supporting Kalari research, documentation, and practitioner training strengthens
India’s commitment to preserving intangible cultural heritage while simultaneously addressing
modern health and psychosocial challenges.

Analysis and Interpretation

The analysis of Kalarippayattu within the Indian Knowledge Systems framework reveals that it
functions not merely as a martial practice but as a multidimensional epistemic system.
Interpreting Kalari through historical, philosophical, and cultural lenses demonstrates that its
core objective is the cultivation of an integrated human being—physically capable, mentally
resilient, ethically grounded, and spiritually aware.

From a historical perspective, the persistence of Kalarippayattu despite colonial suppression
indicates its deep social embedding and adaptive resilience. Rather than disappearing under
external pressure, Kalari transformed—surviving through oral transmission, ritual performance,
and community memory. This resilience signifies that Kalarippayattu was valued not only for
combat utility but for its broader role in social organization, healing, and moral education.
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Philosophically, the warrior spirit articulated in Kalarippayattu represents a paradigm distinct
from aggression-centric martial ideologies. The Kalari warrior is trained to exercise restraint,
clarity, and compassion, interpreting strength as self-mastery rather than domination. This
interpretation aligns with dharmic principles found in Dhanurveda, the Bhagavad Gita, and
Siddhar philosophy, where power is inseparable from responsibility.From a knowledge-systems
standpoint, the integration of marmavidya and healing sciences within martial training challenges
modern dichotomies between violence and care, science and spirituality. Kalari embodies an
indigenous model where the same knowledge that enables injury also mandates healing,
reinforcing ethical accountability. This duality reflects a sophisticated understanding of the
human body as an energetic and moral system.

In contemporary interpretation, Kalarippayattu emerges as a relevant response to present-day
crises of health, identity, and education. Its holistic framework offers insights into sustainable
wellness, embodied learning, and character formation. Thus, analyzingKalarippayattu as an
Indian Knowledge System affirms its value not as a relic of the past but as a dynamic tradition
capable of informing future-oriented models of education, well-being, and cultural continuity.

Conclusion

Kalarippayattu represents a comprehensive Indian Knowledge System that integrates martial
discipline, healing science, spiritual practice, and ethical philosophy. As a living embodiment of
the warrior spirit, it transcends combat to offer a holistic framework for individual
transformation and social harmony. Recognizing and institutionalizing Kalarippayattu within
academic, educational, and wellness paradigms affirms the enduring relevance of India’s
indigenous knowledge traditions in addressing contemporary global challenges.
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Abstract

GST is a broad umbrella that has dissolved old different types of indirect taxes to create one
nation one tax structure. The enforcement of goods and service tax has made remarkable reform
in India's economic transformation. The paper highlights the GST council role function
challenges recommendation and impact on Indian taxation it emphasizes how council try to
balance National interest while respecting state autonomy by adopting Cooperative federal
approach.

This article interprets the achievement of GST council like digital transformation rationalization
of rate escalate revenue collection and challenges like different tax rates lack of technical
knowledge various dispute etc. These project summaries that while on the one hand GST council
has reshaped India’s taxation system on the other hand major changes are still required for
successful implementation.

Keywords
Goods and service tax council, dispute resolution, digital transformation council’s composition,
one Nation one tax.

Introduction

The goods and service tax is one of the major reforms in the Indian taxation system. It is an
unified indirect tax structure across the country. Earlier India has many indirect taxes where each
state had its own rules, compliances and had different kinds of taxes such as VAT, service tax,
excise duty, luxury tax, entry tax, entertainment tax, CST and various cesses. this tax system had
complexity, cascading effect varying tax rates and higher final price for consumers which is very
difficult to compute.

To overcome these challenges / difficulties the Government of India introduced goods and
service tax on 1st July 2017 to shift fragmented indirect tax structure to unified tax system. The
implementation of goods and service tax aimed to create One Nation One Market One Tax.

A strong institutional mechanism was needed to ensure coordination between union and State
GST council was formed to fulfil this need and supervisor The council is responsible for
ensuring that GST remains uniform transparent and simple to understand for every stakeholder.



GST reforms in India :- Background and Evolution

GST reforms has changed India’s fragmented tax system into a destination based and unified
system of indirect tax. The concept of GST was introduced in year 2000 in India and setup a
committee to design GST model. The government of India started to explore the ways to replace
old complex indirect tax system to the new single tax system for the nationwide.

Key reforms and evolution are described below

YEAR

COMMITTEE/KEY
MILSTONES

RECOMMENDATION/REFORMS

2003-4

Kelkor committee

This committee introduced GST and
recommended comprehensive GST to
replace the existing indirect tax
structure.

2006

Union finance minister in
budget speech of 2006-07

Union FM announced introduction of
GST from April 2010

2009

Empowered committee of
state finance minister (EC)

This committee released or submitted
first discussion paper on GST

2014-16

Constitutional (122nd
amendment)Bill 2014

1. The bill was introduced in
Loksabha and Rajyasabha and
passed.

2. The Hon’ble president of india
gave his final assent and bill was
enacted.

3. This bill grants both centre and
state the power to create GST
council and levy GST.

4. 1st GST council was held in
September 2016.

2017

GST council

1. GST council recommended
CGST,SGST,IGST,UT-GST and
compensation bill in march

2017.

2. The bill was passed and enacted
3. The GST council recommends
all rules in May 2017.

1 July 2017

Government of India

1. Implementation of GST across
India.

2. Prime minister formally launched
GST.




Post implementation reforms of GST:-
GST council has done many reforms after the implementation of GST ensure that GST is not

only implemented but it effectively working on practical base and has done required
improvement.

Some major reforms post GST implementation are given in following:-

2018-2020 1. Introduction of composition scheme
for small and medium tax payers. It
does not need expertise which helps
them to simplify the process

2. Quarterly filing for small tax payers
whose turnover is below 2cr.
threshold limit now 5cr.

3. Simplifying the return process

2020 GST council has launched the road map for
the GST 2.0 related to single return filing
system and automated refunds

2012-2022 1. Reduction in tax rates of GST
2. Removal of the dual control for
interstate supply.

2023 1. E-invoicing mandate implemented to
strengthen the compline system
2024-25 1. The next gen GST reforms was

announced and enforced

2. Enabling seamless interstate credit
flow

3. Al driven risk assessment system

NOTE:- 22nd September 2025

“ Major changes were done in this reforms like structural GST slab of 5%,18% and
40% for luxury items with additional cess.”

Constitution and structure of the GST council:-
The GST council is a constitutional body which has been constituted under Article 279A of
The constitution of India

GST council would be a joint Forum of centre and states with the following members:-

Composition of the council:-




1 Chairperson of the council | The union finance minister

2 Member The union minister of state
in charge of revenue /of Finance
3 Member The minister in charge of

finance or taxation or any
other minister nominated by
each state government /union
/union territory

\oting Patterns:-

1. Central government shall have a weightage of 1/3 of the total votes cast.

2. All the state government combined together shall have a weightage of 2/3 of the
total votes cast

3. Every decision of the GST council shall be taken in the meeting with 3/4 of the
weighted votes the members present in the meeting

Role and function of GST council:-
The significant role and function of the GST council are described following :-

1. Determining the GST rates for goods and services
GST council is set to determine the rates for different goods and services based on their
nature and features. It levies different rates on goods and services.

2. Deciding goods and services to be exempted
The GST council recommends which goods and services are subject to or exempted
partly or fully under GST.

3. Describing the threshold limit of annual turnover for businesses
The threshold limits of turnover for different business are described by GST council. It
explains their liability for GST and exemption.

4. Formulating GST model, law, principles and process

The GST council designs compliance framework like - return filing, E- way bill system,
E-invoice rules, principal related to time and date of supply. All these major law and
process are formulated by the council.

5. Revenue distribution
GST council decides revenue sharing between central or state government. It makes
provision for compensation cess related to state which faces revenue loss due to roll out




of GST.

6. Dispute resolution
The council provides platform to state and centre to resolve their disputes. Taxpayers can
also file complain or problem related to GST.

Achievements of GST council:-
The GST has completed its 8 years of working. The council has various key achievements
in implementation and forming India&#39;s indirect tax system.

some significant achievements of the council are explained below:-

1. One Nation one tax one market

The GST has removed geographical boundaries and created a single national market.
GST aims to make India a market with common tax rate which will help to open the way
for an integrated economy at the national level.

2. Digital transformation of the system

Everything is online under GST and based on IT which will improve workflow. Digital
transformation like E-way bills, E invoices and online return filing have modernised
indirect tax system of India. This system is making the process more transparent and
accountable.

3. Increase in number of tax payers
The number of indirect tax payer is significantly increased due to implementation of GST.
It has involved every sector of business.

4. Rationalization of rates
The main purpose of introduction of GST was to remove complexities of tax rates by
reducing the multiple tax and bringing uniformity in rate across Indian market.

5. Making it easy for MSME

GST has brought opportunities for MSME (Micro, Small and Medium Enterprises). By
understanding the implication small tax payers can take advantage of it. MSME can now
operate across state borders without worrying about different tax rates.

6. Quick decision making

The GST council has held several meetings and the council continuously update rules and
mechanism to support industry and its stakeholders. Every decision of the GST council
shall be taken at a meeting.

7. Escalate revenue collection
The GST has escalated the collection of revenue of the Government. By broadening
tax pace enhancing tax compliance, simplifying the procedure of indirect taxation.



Challenges or obstacles of GST council
The GST council frequently faces challenges related to policy making, administration and
observation.

Some major challenges are discussed below:-

1. Different tax slabs :-
It is difficult to rationalise tax rates multiple tax rates create confusion and council
faces dispute related to reclassification.

2. High compliance for small and medium tax payers and enterprises: -
Small business struggle in procedures with monthly filings and digital requirement.

3. Dispute between centre and state for fiscal autonomy
Dispute related to compensation often creates conflict and states complain about
reduced fiscal autonomy.

4. Tax evasion
The council faces tax evasion. Tax evasion can be done by businesses and individuals
who avoid to pay tax or use illegal practices it decreases government revenue.

Recommendation for the council:-

GST council is a recommendatory body. The council recommends law and principles
regarding rates, exemptions procedures but council also needs to improve its working
mechanism.

Some remarkable recommendation to enhance working are following: -

1. The council should simplify the tax slabs of GST.

2. The council should follow make focus on ant tax evasion mechanism.

3. The council should strengthen the relation between centre and state by formalising the
dispute resolution system.

4. The council must not be influenced by the ruling political parties.

5. The council should decrease complexity of procedures of filling returns.

6. The council must fasten implementation of the GST council’s recommendation.

Impact of goods and service tax on Indian taxation
GST has impacted Indian taxation in both favourable and unfavourable ways.

Favourable impact on system:
GST has influenced Indian taxation in favourable way which help to create better system for
indirect tax.

Some favourable impacts are here-



* The council has created an unified indirect tax system.

« It improved transparency in process.

» It has reduced tax cascading.

» It has enhanced inter- state trade.

« It has lessened time in transportation of supply because of digitalization like E-way bills.

Unfavourable impact on system:

GST has increased burden for business and enterprises it impacted Indian taxation
in unfavourable way in starting.

Some unfavourable impact are here:-

* Technical problem in initial stages of GST.

* It decreased state autonomy.

* Council frequently changes and updates in law.
» It is highly centralized model.

Conclusion:-

The GST council has reshaped India&#39;s taxation structure. It has successfully implemented
unified tax system of indirect tax and promoted co-operative federalism. However, some
improvement has to be done when required like simplifying rate structure, stable revenue
generation, reduce compliance burden etc.

GST council should make recommendation and observe its working time to time which

can enhance the council&#39;s effectiveness and promote more efficient and equitable tax
system in India.

Council is continuously working on making GST business friendly model to integrate

small and medium enterprises into the main stream of Indian taxation system.
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Abstract

Industrial Effluences on zooplankton communities is characterize by a significant shift in species
composition, reduced biodiversity and in many cases, decrease in population density due to
pollutants like heavy metals, toxic chemicals and industrial waste, while certain pollution tolerate
species may dominate in heavily affected areas, the overall ecological balance, which is vital for
food web energy transfer and algae control, is severely disrupted.Zooplanktons are also an
important food source for many organisms, including fish, insect’s larvae and aquatic birds. They
transfer energy and resources up the food chain, playing an important role in nutrient Cycles
essential for primary production, which is the transformation of carbon dioxide into organic
compound,severity and nature of multiple stressors on the type of threats that a zooplankton
community faces.It will also depend on other factors such as the lake's ecological history,
geology and local environmental conditions.Pollution has been a major threats to fresh water
ecosystem since the beginning the individual area.Lakes can be polluted by many different types
of contaminants, including pesticides, salt, microplastics and metals. These pollutants come from
many different sources, such as agricultural practices, mining and industrial and urban waste.
Keywords: - zooplankton, community, individual, contaminants, urban, beginning,sift,
pollutants, essential, production.

Methods:-water samples from their location River Sonefrom DehrionSone was collected and
analyzed for:

PH of water.
Temperature of water.
Dissolve oxygen(DO)
Nutrients(Nitrogen, Phosphorus)
Heavy metals ( Lead, Mercury, Arsenic)
6. Treatment of water.
Introduction
The fresh water Zooplanktons include representative from protozoa, Rotifera, and Crustaceaas
well as some less common but still widespread and often important members form such groups
as the Insecta. Zooplanktons are herbivores, carnivorous or perhaps most frequently omnivorous.
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They make up one to several trophic levels in River ecosystem their role as herbivore in plankton
ecosystem has a number of characteristics that distinguish it from herbivore in terrestrial system.

» Small planktonic primary producers possess relatively little structural support; hence
planktonic primary producers over all are often high quality farage.

» By virtual of its small size relative to its consumer and its short life span, the individual
primary producer in planktonic system cannot easily defend itself chemically from
herbivores.

> In contrast to terrestrial system, plankton herbivores almost invariably are as large as or
larger than the prey items they consume.

Much of water follow in the rest of this article flows from these three factors. We will examine

the aspects of the basis biology of suspension feeders relevant to Ecosystem dynamics.We will
also look at some of the effects of zooplanktons grazing a reducing algal abundance.we will
examine zooplankton relative to both the so called grazing chain and the microbial loop .We will
see that zooplanktons activity participate in nutrient cycles and simultaneously stimulate algae
and microbes via nutrient re mineralization while they are reducing population of these some
organisms by directly consuming them. Finally we will briefly consider how zooplankton fit into
ecosystem as a function of the fish species that are present.

Methods

The zooplankton collection involves primarily the filtration of water by net collecting the water
in bottles, water samples or by pumps.The sampling success will largely depend on the selection
of a suitable gear,mesh size of netting material,time of collection water depth of the study area
and sampling strategy.The gear should be used keeling in view the objectives of the
investigation. There are three main methods of zooplankton collection, which are as following.

1. Bottle
2. pumps
3. Nets

1. Bottles/water samples:-This method is used mainly for collecting smaller forms on micro
zooplankton.The water is collecting at the sampling site in bottles or water samplers of 5 to 20
liters capacity.The sterile bottles should be preferred. Surface water can be collected by scooping
water into the bottle of suitable size while collection the water samples,there should be minimum
disturbance of water to prevent avoidance reaction by plankton. The vandorn bottles or water
samplers with closing mechanisms are commonly used for obtaining samples from the desired
depth.The micro zooplanktons are then concentrated by allowing them to settle, centrifuging or
fine filtration .The advantage of this method is that.It is easy to operate and sampling depths are
accurately known.The disadvantage is that the amount of water filtered is less.The bigger or
macro zooplankton and rare forms are usually not collected by method and soil is unsuitable for
qualitative and quantitative estimations.

2. Pumps:-The gear is normally used on board the vessel, boat. The sampling can also be carried

out from a Pier in this method. The inlet pipe is lowered into the water and the out let pipe is
connected to a net of suitable mesh size.The net is particularly submerged in a Tank of a known
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volume it prevents damage to the organisms.The zooplankton is filtered through the net meter
scale on the pump records the volume of water filtered. The method is used for quantitative
estimation and to study the small scale distribution of plankton.The frictional resistance of the
sampled water in the house can cause turbulence, damaging the larger plankton, the sampled
especially the gelatinous forms viz.Medusa, ctenophores and siphonophoras etc. the advantage of
the method is that the volume of the water pumped is known.A gain the continuous sampling is
possible. However the sampling depth is limited to a few meters and it is difficult to obtain
samples from deeper layers.

Base of euphotic zon{
physical mixing
and bacterial decompeosttion
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Fig: Components of the “biological pump” responsible for transfer of zooplanktons

3. Nets: - The most common method of zooplankton collection is by a net.The amount of water
filtered is more and the large gear is suitable both for qualitative and quantitative studies.The
planktons nets used are of various sizes and types the different nets can broadly be put into two
categories, the open type used mainly for horizontal and oblique hauls and the closed nets with
messenger for collecting vertical samples from desired depth.
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Various types of nets are available to collect zooplankton samples.The most commonly used are
Heron Tranter (H T) net.It has a square from and the filtering cone of mesh size of 0.2 mm. The
mouth area of the net is 0.25 m2.The net is used are nonsense vertical closing net, Indian Ocean
standard net (I O S N) and the dark Pumps sampler.These nets are with closing mechanisms and
are employed to sample at a particular depth.To sample the whole vertical column in the oceanic
waters requires a series of hauls which is tedious and time consuming .To avoid this a multiple
opening and closing sampler with 5-10 nets are used. This gear is used for zooplankton
collections simultaneously at different depths.The nets are closed by means of messengers before
retrieval of samplers.A high speed sampler called Hardyls continuous plankton recorder is use
behind the ships or vessels to take continuous samples over a long distance.
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Fig: The Effect of harvest regimes on ecosystem structure and function

There is a counter which records the number of revolutions.The flow meter should be positioned
in such a way so that it records the actual flow of water passing through the net the volume of the
water filtered is normally expressed in cubic meters it is calculated as follows.

Wherek= calibration content
A= mouth area of the net
R= flow meter reading and.
V=volume of water filtered.

When the net traverses through a water column the volume is.

V=AxD
Where A=mouth area of the net
AndD= depth of haul.

When a circular net is used, the volume of water filtered can be calculated by the formula given
below.
V=0x X r? xd

WhereV=volume of water filtered.

r =the radius of the mouth of the net

d =length of the water column traversed by net .
In case of a square of net calculation is a follows.
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V=S2 x d

Where S=length of the side of the frame.
D=Depth of haul.

The collection of zooplankton sample particularly from the deeper water is Expensive as it
involves proper gear, considerable time and experience.Records of the sampling procedures,
prevailing environmental conditions and other information should be maintained in the field long
sheet (Appendix). Observation on live plankton could be made in the field for theircoloration,
abundance and composition prior to fixation and silently analyze in the laboratory. The samples
should be transported with care otherwise their durability and usefulness would be seriously
jeopardized.

Fixation

The necessity of proper fixation and preservation of zooplanktons lead no emphasis.The poorly
fixed and preserved samples would render their sub-sequent analysis difficult. The whitish
precipitate and ruptured exoskeletons can be seen in the improper fixed sample.The zooplankton
deteriorates rapidly in tropics after the sampling;the fixation of samples should be carried out, as
early as possible at least within 5 minutes after the collection to avoid damage to animal tissue
by bacterial action and autolysis. An ideal fixative should be cheap and which kills the animals
quickly. Again it should be Non- corrosives or Toxic in nature. The most common fixing and
preserving reagent is (4-5) formulated (Formalin). It is the cheapest fixative and the
Zooplanktons samples can be stored for number of years. The other fixatives occasionally used
are ethical, picric acid, acetic acid etc. Analytical grade Formalin should be used for fixation as
the commercial Formalin is often contaminated with iron compounds which produce a brow
precipitate of iron hydroxide which renders the zooplankton identification difficult. The
concentrated Formalin should dilute with fresh water seawater or preferably with water from the
sampling area to avoid under sirable osmotic effects. The dilution is in the ratio of 1 part formalin
and 9 part of freshwater or seawater.The PH of the fixative should be around 8<0. It is advisable
to use buffered Formalin.

Biomass

The term biomass denotes the live weight or the amount of living matter present in the
zooplankton sample.The value obtained is used to evaluate the secondary productivity and
fishery prolentiotof the study area.The biomass is estimated by the following methods.

1. Volumetric (Displacement volume and setting volume).
2. Gravimetric (wet weight, dry weight and ash weight method.
3. Chemical method

1. Volumetric method:-The volume measurements are easy to make in the field or
laboratory. The Total zooplankton volume is determined by the displacement volume method.In
this method thezooplankton sample is filtered through a piece of clean, dried netting material.
The mesh size of netting material should be the same or smaller than the mesh size of the net
used for collecting the samples.The interesting water between the organisms is removed with
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blotting paper.The filtered zooplankton is then transferred with a spatula to a measuring cylinder
with a known Volume of 4% buffered formation.The displacement volume is obtained by
recording the volume of fixative in the measuring jar displayed by zooplankton.

2. Gravimetric method: -The weight measurements should be done preferably in laboratory.lIt is
carried out by filtering the zooplankton.The interstitial water is usually remolded by blotting
paper,while blotting due care should be taken not to exert too much pressure as to damage the
delicate organisms or specimens.The zooplankton weight is as to damage the delicate organisms
or specimens.The zooplankton weight is taken on predetermined or wright filter paper or
aluminumfolded the weight is expressed in grams.The dry weight method is dependable as the
volumes indicate the organic content of the plankton. Analysis such as dry weight is determined
by drying on aliollot of the zooplankton sample in an electronic oven at a constant temperature of
60°C. The whole or total sample should not be dried because the subseavent analysis such
asenumaration of common Taxa and identification of water species would not be possible after
drying the sample. The dried alia out is kept in a desiccator until weighting.The values are
expressed in Milligam. Ash free dry weight method is also occasionally used for biomass
estimation.

type of

size range
zooplankton

picozooplankton <2pm
nanozooplankton |2-20um
microzooplankton |20-200pum

0.2-20

mesozooplankton .
millimeters

Types of zooplankton with their size range

3. Chemical method: - In this method, the live zooplanktons samples are dry frozen. Before
analysis the samples are rinsed with distillated water. Measuring of constituent elements such as
carbon, nitrogen, phosphorus and biochemical elements viz. Protein, lipids and carbohydrates are
Some Times the biochemical values of a particular Taxon and species are under taken to evaluate
food energy transfer at higher trophic levels.The calorific content of the plankton can be used as
an index of zooplanktons biomass.

Diversity:- Diversity is defined as the number of species present in an area.The values can be
used to passes the health of the environments. The members of species are less in the polluted
area. The species diversity is calculated by the method given by Shannon and Weaver (1949)n.

H=- 0, pi log2Pi, i=1
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Wherepi=proportion of the number of individuals of species 1 to
individuals.

(Pi=ni/N)

n =Total number of species

N=Total number of individuals and.

nl& n2 are the respective number of individuals of species.

Margaef (1968):-
D=S-1/logN

WhereS=is number of species and
N= the total number of individuals

Pielou (1966):-
Evenness E=H®%log2 S

Where H8= is the Shannon weavers index
S= the total number of species

the total

number of

Data computation of biomass (standing stock):-After estimation of zooplankton biomass the

standing stock values are converted into per cubic meter and is calculated as follows:-

Total volume of zooplankton

a) Volume of zooplankton (ml/m?) =

b) Wet weight of zooplankton (g/m

volume of water filtered (v)

3):T0ta1 wet weight of zooplankton

volume of water filtered (v)

c) Dry weight of zooplankton (mg/m?)=

Total dry weight of zooplankton

Faunal composition:-

a) Total number of zooplankton specimens/individuals of all groups

__Total counts of specimens (say x)
volume of water filtered (v)

No/m3=x/y (no can also be expressed as 100m? or 1000m?)

b) Total number of specimens of a particular zooplankton Taxon

Total counts (x)
volume of water filtered (y)
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No/m3=x/y

To conclude it can be stated that zooplankton play an important role in aquatic food
chain.Plankton net with flow meter, plastic container good quality markers and labels are needed
for zooplankton collections.The samples are usually fixed and preserved in 4 to 5 % buffered
formaldehyde.The zooplanktonsamples areanalyzed for estimation of biomass (standing stock)
enumeration of common Taxa and their species.Data obtained is utilizes for computation of
productivity and faunal and species biodiversity of the study area or ecosystem.

Conclusion

Zooplankton is tiny aquatic microorganisms found in the water column which includes
crustaceans, rotifera, open water insect’s larvae and aquatic miter.The Greek words zoon, which
means "animal"and plankton, which means "wanderer"are combined to from the word
zooplankton. Both primary consumers, which consume free- floating algae and secondary
consumers, which eat other zooplankton, make up to the zooplankton community. All though
most zooplankton is small, some like jelly fish are bigger and can be seen with the naked eyes
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Abstract

Digitalization has become indispensable in today’s business environment. It integrates
advanced digital technologies such as artificial intelligence, cloud computing,
automation, and data analytics into business operations. This research paper examines the
impact of digitalization on modern business practices, focusing on operational efficiency,
customer engagement, decision-making processes, and competitiveness. The study also
highlights major challenges including data security risks, resistance to change,
technological complexity, and skill gaps among employees. The findings suggest that
digitalization plays a critical role in ensuring long-term sustainability and innovation in
organizations.

Keywords: Digitalization, Business Transformation, Automation, Artificial Intelligence,
Data Analytics, E-commerce, Digital Marketing, Cybersecurity

1. Introduction

Digitalization is transforming traditional business models into dynamic, technology-
driven systems. Rapid technological advancements have reshaped business processes,
communication methods, and strategic planning. Modern organizations operate in a
highly competitive and customer-centric environment where speed, accuracy, and
innovation are essential for survival and sustainable growth.
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highly competitive and customer-centric environment where speed, accuracy, and
innovation are essential for survival and sustainable growth.
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Digitalization is transforming traditional business models into dynamic, technology-
driven systems. Rapid technological advancements have reshaped business processes,
communication methods, and strategic planning. Modern organizations operate in a
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highly competitive and customer-centric environment where speed, accuracy, and
innovation are essential for survival and sustainable growth.

2. Meaning of Digitalization in Business

Digitalization refers to the integration of digital technologies into all aspects of business
operations. It involves converting manual processes into automated systems and using
digital platforms to improve efficiency, productivity, transparency, and strategic decision-
making.

Digitalization refers to the integration of digital technologies into all aspects of business
operations. It involves converting manual processes into automated systems and using
digital platforms to improve efficiency, productivity, transparency, and strategic decision-
making.

Digitalization refers to the integration of digital technologies into all aspects of business
operations. It involves converting manual processes into automated systems and using
digital platforms to improve efficiency, productivity, transparency, and strategic decision-
making.

3. Concept of Digitalization in Modern Business

Digitalization represents a strategic transformation in organizational culture and structure.
It enables businesses to process large volumes of data, enhance communication, improve
coordination, and create innovative value propositions. Through data-driven insights,
businesses can anticipate market trends and develop customized solutions for customers.
Digitalization represents a strategic transformation in organizational culture and structure.
It enables businesses to process large volumes of data, enhance communication, improve
coordination, and create innovative value propositions. Through data-driven insights,
businesses can anticipate market trends and develop customized solutions for customers.
Digitalization represents a strategic transformation in organizational culture and structure.
It enables businesses to process large volumes of data, enhance communication, improve
coordination, and create innovative value propositions. Through data-driven insights,
businesses can anticipate market trends and develop customized solutions for customers.
Digitalization represents a strategic transformation in organizational culture and structure.
It enables businesses to process large volumes of data, enhance communication, improve
coordination, and create innovative value propositions. Through data-driven insights,
businesses can anticipate market trends and develop customized solutions for customers.
4. Features of Digitalization in Modern Business

Utilization of Digital Technologies such as Al, Cloud Computing, Automation, and Big
Data Analytics.

Integration of Business Functions through ERP and CRM systems.

Cost Efficiency achieved through process automation and digital workflows.

Improved Communication via video conferencing, collaborative platforms, and cloud-
based systems.

Enhanced Customer Satisfaction through personalized and real-time services.

Advanced Data Security using encryption and cybersecurity frameworks.

Expansion of Global Market Reach through digital marketing and e-commerce platforms.
5. Drivers of Digitalization

Technological advancements and continuous innovation.

Evolving customer expectations for personalized and fast services.

Increasing domestic and international competition.

Need for operational efficiency and cost optimization.
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Globalization and cross-border business expansion.

Growing importance of data-driven decision making.

6. Impact of Digitalization on Business Practices

Digitalization significantly improves operational efficiency by automating repetitive tasks
and reducing human errors. It enhances customer experience through digital platforms
and enables businesses to expand market reach beyond geographical boundaries. Data-
driven decision-making improves strategic planning and financial transparency, while
innovation increases competitiveness in dynamic markets.
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and enables businesses to expand market reach beyond geographical boundaries. Data-
driven decision-making improves strategic planning and financial transparency, while
innovation increases competitiveness in dynamic markets.
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innovation increases competitiveness in dynamic markets.
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driven decision-making improves strategic planning and financial transparency, while
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and reducing human errors. It enhances customer experience through digital platforms
and enables businesses to expand market reach beyond geographical boundaries. Data-
driven decision-making improves strategic planning and financial transparency, while
innovation increases competitiveness in dynamic markets.

7. Challenges in Digitalization

Despite its advantages, digitalization presents challenges such as high implementation
costs, cybersecurity threats, resistance to change, technological complexity, regulatory
compliance issues, and uncertain return on investment. Organizations must adopt careful
planning and continuous skill development to overcome these barriers.
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compliance issues, and uncertain return on investment. Organizations must adopt careful
planning and continuous skill development to overcome these barriers.
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costs, cybersecurity threats, resistance to change, technological complexity, regulatory
compliance issues, and uncertain return on investment. Organizations must adopt careful
planning and continuous skill development to overcome these barriers.
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Despite its advantages, digitalization presents challenges such as high implementation
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planning and continuous skill development to overcome these barriers.

8. Conclusion

Digitalization has become a cornerstone of modern business practices. Organizations that
strategically implement digital technologies can achieve long-term sustainability,
improved competitiveness, and enhanced operational performance. A balanced approach
combining technology adoption with human skill development is essential for success in
the digital economy.

Digitalization has become a cornerstone of modern business practices. Organizations that
strategically implement digital technologies can achieve long-term sustainability,
improved competitiveness, and enhanced operational performance. A balanced approach
combining technology adoption with human skill development is essential for success in
the digital economy.

Digitalization has become a cornerstone of modern business practices. Organizations that
strategically implement digital technologies can achieve long-term sustainability,
improved competitiveness, and enhanced operational performance. A balanced approach
combining technology adoption with human skill development is essential for success in
the digital economy.
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Abstract

Agrotourism or agritourism is a concept in which people visit agricultural farms and engaged in
agricultural activities and provides opportunities to taste local cuisine. It helps and provides a
means for farmers to sell their products directly to consumers and in addition helps them to
generate higher income.

In Mizoram, 55.71% of the population of the state is engaged in agriculture and allied sector as
per census 2011. The sector consists of agriculture, cropping, forestry & logging, fisheries and
the like. It remains the main source of livelihood for the rural community and the state has huge
potential in promoting agrotourism as can be seen from the immense amount of cultivable land
available in the state. The main agricultural produce include cereals, pulses, oilseed, horticulture,
grapes/ winery production, rubber, bamboo etc.

Eventhough more than half of the population is engaged in agriculture and allied sector sector,
the share of each sector to total Gross Value Added (GSVA) is at 25.93% in 2020-2021. This
shows that many individuals in rural areas lack jobs, and the community must discover new ways
to improve their means of subsistence and source of income. The already available cultivable
land can be used to draw tourists by offering farm stays, cooking lessons, wine tasting, and other
activities that teach them about the local flora and wildlife.

This research aims to investigate the economic benefits and the prospect of agrotourism as how it
can be a driving force to attain sustainable rural development in Mizoram. We will understand on
how agrotourism can be a tool for employment generation, poverty reduction and sustainable
human development in the rural areas since environmental, economic and social degradation has
impacted the rural community. It is important that the sector receive proper recognition from
policy makers and planners.

Keywords: Agrotourism, sustainable development, Mizoram.

Introduction

Agrotourism or agritourism is one of the latestconcept in the tourism sector which typically takes
place on farms and help visitors engaged in agricultural activities. It helps and provides a means
for farmers to sell their products directly to consumers and in addition helps them to generate
higher income. It presents a chance for travelers to interact directly with rural life, with cultures
that are reminiscent of nature, and with farming practices. The agrotourism industry is growing
in popularity in the agricultural field today. Additionally, it offers a chance to escape the busy
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city life and live in a tranquil village setting with farmers and other rural residents in a natural
setting, all while being encircled by beautiful scenery in rural areas on farming sites. Today
farmers are now thinking about using agrotourism as a way to diversify their farming activities.
India is now regarded as the world's agricultural powerhouse (Chaini and Rout, 2022) and
agrotourism has been promoted in states like Maharashtra, Kerala, Punjab, Goa, Rajasthan,
Tamil Nadu, Karnataka, West Bengal and Uttarakhand. Unlike most states of India, the rolling
hills and plains of North-East India are covered in a lush greenery with unusual plants and
animals. It consists of eight States namely Arunachal Pradesh, Assam, Manipur, Meghalaya,
Mizoram, Nagaland, Tripura and Sikkim. This region's location is crucial from a strategic
standpoint because it shares borders with Bangladesh, Bhutan, China, and Burma. The tourism
attractions in this region are diverse, and each state has unique characteristics (The Sangai
Express, 2022).

Located at the southernmost point of India's northeastern region, Mizoram has a feature of hilly
landscapes in most of the areas. The unique varieties of flora and fauna makes it a place of
remarkable natural beauty. It has a great deal of potential to advance tourism in the region.
Tourists find its natural beauty to be attractive, and a sizable portion of it is covered in forest.
Mizoram's distinctive, separate from the rest of India terrain and culture serve as the foundation
for its thriving tourism industry. The state has enormous potential for a variety of tourism types,
including agrotourism, ecotourism, rural tourism, adventure tourism, cultural tourism, and
heritage tourism.

Tourism in Mizoram is still an infant industry due to several reasons and limited resources.
Tourist arrivals to the State during 2019-2020 is 1,66,011 with a growth rate of 84.93%
compared with the previous year. The Department of Tourism undertakes the promotion and
development of tourism in the state and thrust has been taken to promote naturebased tourism
such as ecotourism, rural tourism and adventure tourism as these are identified potentials of the
State (Mizoram Tourism, 2021).

The state of Mizoram announced Tourism as an ‘Industry ‘on 18th March 1993 with the aim of
earning higher income for the industry and improve the service providers in the sector with
benefits through promotional activities on tourism. The state’s Tourism Policy 2014 was notified
on 15th May 2014 and it mainly focus on eco-tourism and adventure tourism. The Mizoram Eco
Tourism Policy was drafted in 2017 by the Department of Environment, Forest and Climate
Change, Government of Mizoram and it aims to promote awareness about the values of heritage
sites, nature and wildlife conservation and the income generation and employment opportunity it
can provide to the local residents while giving importance to bio-diversity conservation and
socio-economic development (EFCCD, 2017).

To provide economic, social, and environmental benefits to the State through development and
management for responsible and sustainable tourism, The Mizoram Responsible Tourism Policy
was drafted by the Tourism Department, Government of Mizoram in 2020 (The Mizoram
Responsible Tourism Policy 2020).

The state is blessed with beautiful mountains, rivers, waterfalls and lakes that gives a unique
opportunity for developing ecotourism. The state has 10 protected areas, out of which 1 is a tiger
reserve, 2 are national parks and 7 are wildlife sanctuaries. The total land covered with forests is
88.93% (SFR 2015) that supports various species of mammals, birds, reptiles, more than 2500
species of plants including 253 species of orchids.

According to census 2011, 55.71% of the population of the state is engaged in agriculture and
allied sector. The sector consists of agriculture, cropping, forestry & logging, fisheries and the
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like. It remains the main source of livelihood for the rural community and the state has huge
potential in promoting agrotourism as can be seen from the immense amount of cultivable land
available in the state. The main agricultural produce include cereals, pulses, oilseed, horticulture,
grapes/ winery production, rubber, bamboo etc.

The agriculture industry is crucial for ensuring food security, creating jobs, and boosting the
economy. Modern agriculture is a knowledge-based industry, and higher education, in particular,
plays a significant role. To overcome yield constraints, use inputs more effectively, and diversify
to more sustainable and high-value cropping patterns, new technologies are required.

Eventhough more than half of the population is engaged in agriculture and allied sector, the share
of each sector to total Gross Value Added (GSVA) is at 25.93% in 2020-2021. This shows that
many individuals in rural areas lack jobs, and the community must discover new ways to
improve their means of subsistence and source of income. The already available cultivable land
can be used to draw tourists by offering farm stays, cooking lessons, wine tasting, and other
activities that teach them about the local flora and wildlife.

Major agricultural produce

Cereals: The primary food crop and staple food of the Mizo is still paddy. It is anticipated that
the construction of a Mini-rice mill at Pangbalkawn in the Kolasib District will give rice farmers
in the State access to a suitable marketing channel.

Pulses: Field pea and Rajmah planting was started in all the Districts under the Pulses sector. 200
hectares were dedicated to the cultivation of pulses. To motivate farmers, demonstrations of
better farming techniques, training sessions, the distribution of agricultural equipment, and the
use of certified seeds and herbicides were implemented.

Oilseed: Seven districts in the state—Aizawl, Serchhip, Siaha, Kolasib, Mamit, Lunglei, and
Lawngtlai—are engaged in oil palm cultivation. Since 2013, in collaboration with ICAR-110PR,
two units of Oil Palm Seed Gardens have been developed in West Serzawl, Mamit District.
Horticulture: The first State to widely adopt dragon fruit growing in India is Mizoram. In the
districts of Aizawl, Lawngtlai, Siaha, Kolasib, Hnahthial, and Serchhip, 88 units of dragon fruit
farming have been covered. Cabbage, ginger, bird eye chilli, orange, pineapple, tomato, and
strawberries are a few other notable horticultural items.

Grape/winery production: Champhai District is engaged in extensive grape cultivation. Two
wineries have been created, one in Hnahlan and one in Tlangsam, both of which are owned and
operated by the respective grape growers' associations of Hnahlan and Champhai.

Rubber: Under the Rubber Plantation Development Plan, a target area of 2500 Ha. of rubber
plantations is being set with the help of the Rubber Board of India. Under this Program, 822
recipients have already been chosen, and their total land area is 1007.5 Ha.

The Dendrocalamusbrandisii and Dendrocalamussikkimensis (Rawmi Seedlings) species of
bamboo were planted at Saiphalzau (Lengpui to Hortoki link road) in 2020 and 2021 as part of
the State Government's flagship socio-economic development programme (SEDP), and
assistance was given to the beneficiaries for a variety of items. In the upcoming year, additional
areas are planned to be covered based on the Model Bamboo Plantation's performance.

The State's principal form of agriculture continues to be the traditional shifting cultivation.It is
crucial that policymakers and planners give the sector the attention it deserves(Economic survey
of Mizoram 2021-22). The major agricultural produce and the presence of a great diversity of
flora and fauna and the heritage sites in the state makes it an ideal place for agrotourism
development in Mizoram.
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Objectives:

To investigate thebenefits and the prospect of agrotourism in Mizoram
To understand the concept of agrotourism

To examine the challenges of agrotourism

Literature Review

Globally tourism is increasing at a rapid rate, making it one of the fastest growing industries in
the world (Ntibanyurwa, 2006; Das and Chatterjee, 2015b). Agrotourism is a more recent branch
of the tourism industry which aims to improve better standards of living for rural communities,
particularly through increased income for those who work in agriculture. It is a means of
sustainable tourist development and multi-activity in rural areas (Bose, 2019). In order to meet
tourist demands for viewing and sampling agricultural products, processing them, and
distributing them, the community needed to be educated on how to prepare food from local
produce (Nartsuda 2013).An essential component of rural development is agritourism, which
provides excellent chances to maintain social security and revenue(Chaini and Kumar, 2021).
Traditional tourism has a different meaning today.The promotion of tourism would benefit the
public in numerous direct and indirect ways. An innovative agricultural activity connected to
both tourism and agriculture is agrotourism.(Jagtap et.al., 2010). India is a great place for
agricultural tourism because of the variety of rural customs and events there(Choudhary et.al.,
2022).

Challenges pertaining to development, sustainable livelihoods, and better quality of life have
however, triggered mass exodus from rural to urban areas (Shah ang Shah, 2020). The primary
problems in proper management were high cost of land development and early investment,
inadequate communication skills of employees, Inability to add more activities and lack of
dedicated strategy for promotion of agritourism(Krishna et.al., 2019).

Agrotourism gives the chance to get a true sense of the allure and authenticity of rural living,
sample some of the regional cuisine, and learn about different farming methods while you're
there (Kumar and Dubey,2016). Despite the fact that agrotourism is expanding, government
assistance through adequate and favorable policies for agrotourism development is still
insufficient. As a result, the government should give priority through appropriate policy
measures(Upadhye). Azimi Hamzah and others (2012)discussed the potential socioeconomic
advantages that Malaysia's forward-thinking fishing towns could receive from agrotourism
activities.

The development of these centres is experiencing various issues. So, in order to promote rural
development and raise farmer income levels, the government and other relevant authorities
should attempt to encourage these initiatives.(Wanole, 2021). The rural populace could
experience economic stability and a significant reduction in social discontent if the agritourism
endeavour is a success(Shembekar and Joshi, 2016).

Concept of Agrotourism

The phrase "agrotourism" is used in the broadest sense and refers to any agriculturally oriented
operation or activity that draws tourists to a farm or ranch. It has diverse meanings around the
world and occasionally, as in Italy, refers explicitly to farm stays. Agrotourism can also involve a
wide range of activities, such as staying at a bed and breakfast on a farm or purchasing products
directly from a farm stand, traversing a corn maze, slopping hogs, gathering fruit, or feeding
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animals. Moreover, agrotourism is a particular type of specialty tourism that is widely regarded
as a growing sector.

It is important to remember that agrotourism—where agriculture and tourism collide to offer us a
wonderful educational experience—is conceivable, whether it be a tour of a farm, a festival, or a
fair in a rural area. Such tourism initiatives involve farmers converting their farmland into a
tourist destination that draws a lot of economic activity. Agrotourism is a growing industry in
today's world, and it is present in practically all Indian states. It is a leisurely pastime that enables
visitors to learn about local rural life.

Significance of study

The need for rural areas in Mizoram to choose agritourism in addition to their regular ways of
life is urgent due to several factors, including a high labour rate, an unpredictable monsoon, price
fluctuations of agricultural commodities, a lack of technological advancement, and occasionally
unprofitable agriculture.Hence, the moment is ideal for tourism-related activities to be connected
to agricultural, which will increase the profitability of agriculture. Likewise agriculture will
simultaneously assist farmers in meeting their needs and demands, as well as those of rural
residents and visitors.In Mizoram, people living in the citywant to experience rural life, so it will
be a great opportunity for farmers to create agrotourism circuits and offer these visitors a taste of
the local cuisine in addition to their agricultural products and on the other hand, this will help
farmers to generate additional income and improve their livelihood.

Methodology

The research design was based on an empirical study, by analyzing and examining the relevant
statistics, collected from primary as well as secondary sources. Primary data was collected from
researcher’s observation from various stakeholders viz. tourists, government officials and
destination community.

For collection of secondary data, relevant available physical and digital related documents was
used from the central and state government’s reports and websites, magazines, published and
unpublished thesis.

Benefits of agritourism in Mizoram

Given that agritourism is a novel form of travel that combines agricultural operations with
tourism, it has several scope or benefits.

Government agencies as well as regional farmers can gain greatly from the expansion of
agritourism. The farmers and rural residents would get a lot of direct and indirect advantages.
Mizoramhas a great deal of heritage sites as well as unique culture and traditions from other parts
of the country. The number of tourists visiting any of the agritourism circuits will be more than
usual, unlike in other states, and this could result in mass tourism.

Since agritourism circuits are typically found in rural areas, the costs of transport, food, and
lodging will be significantly lower than those associated with other types of tourism.
Employment opportunities will increase and will lessen the number of youths migrating to
different villages in search of work.

The majority of tourists will enjoy engaging in agritourism because it is completely
environmentally friendly.

As agritourism will provide visitors an opportunity to experience agricultural activities, farmer
lifestyles, traditional cuisine, family-friendly activities, rural lifestyles, handicrafts, and other
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aspects of living there, tourists will become more interested in it. The tourist's experiences are
made more valuable by all of these.

Challenges to agritourism in Mizoram

Agrotourism is beneficial for the growth of our rural society, yet there are some challenges, such
as:

1. Services provided to tourists are of low quality.

2. Infrastructure in rural places is inadequate.

3. Agricultural workers and farm owners have low literacy rates.

4.Lack of government support.

Conclusion

It is clear that nature-based tourism has the most potential for growth in Mizoram and through
agritourism, it is evident that it will undoubtedly improve the livelihood of rural areas. Since
agrotourism is a major component of rural tourism, it involves a lot of sustainable tourism
strategies that can greatly increase state revenue. Therefore, thegovernment should support
farmers in creating organizations that will foster the expansion of agritourism circuits in various
parts of the state.
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Abstract

Crystal Field Theory (CFT) is a model used to explain the electronic structure, colors,
and magnetic properties of transition metal complexes. The crystal field parameter
(often denoted as 10Dq) is central to this theory.Key Concepts Crystal Field Splitting
(10Dg) When ligands approach a transition metal ion, the degeneracy of the d-orbitals is
broken., In an octahedral field, the dz2 and dx2—y2 orbitals (collectively called eg) are
raised in energy, while the dxy, dxz, and dyz orbitals (t2g) are lowered, The energy
difference between these sets is the crystal field splitting parameter (10Dq).Factors
Affecting 10Dq, Nature of the metal ion: Higher oxidation states increase splitting,
Position in the periodic table: 4d and 5d metals generally have larger splitting than 3d
metals, Nature of ligands: Strong-field ligands (like CN~, CO) produce large splitting;
weak-field ligands (like 17, Br~) produce small splitting, Geometry of the complex:
Octahedral, tetrahedral, and square planar geometries have different splitting patterns,
Spectroscopic Relevance, The magnitude of 10Dq determines whether a complex is
high-spin or low-spin, influencing magnetic properties.,Optical absorption spectra
(colors of complexes) arise from d—d transitions across the crystal field gap.Example
[Fe(H,0)¢]** (weak field ligand) — small 10Dq, high-spin complex,[Fe(CN)g]*
(strong field ligand) — large 10Dq, low-spin complex.Crystal field parameters describe
the splitting of d-orbitals in transition metal complexes due to ligand interactions. The
magnitude of splitting (10Dq) depends on the metal ion, its oxidation state, the ligands,
and the geometry of the complex. These parameters are crucial for understanding the
magnetic behavior, electronic spectra, and stability of coordination compounds

Key word :- Crystal field splitting, Crystal field stabilization energy (CFSE), Ligand
field theory, Spectrochemical series, Octahedral splitting (10Dq),Tetrahedral splitting
(At), Square planar splitting, High-spin vs. low-spin complexes, d-orbital degeneracy
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Introduction

Transition metal complexes exhibit a wide range of colors, magnetic properties, and
reactivities, all of which can be explained through Crystal Field Theory (CFT). This
theory describes how the presence of ligands around a central metal ion alters the energy
of its d-orbitals, leading to crystal field splitting. The magnitude of this splitting,
expressed as the crystal field parameter (10Dg or A), is a fundamental concept in
coordination chemistry.

In an octahedral complex, the dz2 and dx2—y?2 orbitals (collectively eg) are destabilized
due to direct interaction with ligand electron pairs, while the dxy, dxz, and dyz orbitals
(t2g) are stabilized. The energy difference between these sets of orbitals defines the
crystal field splitting parameter. The magnitude of this parameter depends on several
factors:

e Metal ion characteristics (oxidation state, size, and position in the periodic
table).

o Nature of ligands, as described by the spectrochemical series (strong-field vs.
weak-field ligands).

o Geometry of the complex (octahedral, tetrahedral, square planar).

Understanding crystal field parameters is crucial because they determine whether a
complex adopts a high-spin or low-spin configuration, which directly influences its
magnetic behavior and electronic spectra. Moreover, these parameters provide insight
into the stability and reactivity of coordination compounds, making them essential in
fields ranging from bioinorganic chemistry to materials science.

Crystal Field Splitting Patterns

; i Splitting Relation to Octahedral
Geometry Orbital Splitting Pattern A
Parameter Splitting
Octahedral lower, e; higher A, or 10Dg Reference standard
Tetrahedral 2= lower, '_ higher A, A= ;J:.
Square Strong splitting: .. .. highest, A Derived from octahedral with
Planar followed byd,,, d.., d,..d,. F strong ligand removal

Reaction Formulas (Examples of Complex Formation)

1. Octahedral Complex Formation

Fe*™ + 6H,0 — [Fe(H.0),]""
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2. Strong-Field Octahedral Complex

:"'-t.".. T4 =1 R [.-;.lr"I':'.-.s-l j-l
3. Tetrahedral Complex Formation
Co?™ +4Cl” — [CoClL)~

4. Square Planar Complex Formation

NiZ* + 4CN~ — [Ni(CN),]°~

Literature Review

The study of crystal field parameters has been central to understanding the electronic
structure, magnetism, and spectroscopy of transition metal complexes. Below is a
synthesized literature review based on authoritative sources :

1. Foundations of Crystal Field Theory

o Early work established that the interaction between ligands and metal d-orbitals
leads to orbital splitting, quantified by the crystal field parameter (10Dq).

e This framework provided the basis for interpreting spectral and magnetic
properties of complexes, even though modern ligand field theory has refined
these ideas.

2. Factors Influencing Crystal Field Splitting

e Geometry: Octahedral, tetrahedral, and square planar complexes exhibit distinct
splitting patterns.

e Metal ion properties: Higher oxidation states and heavier transition metals (4d,
5d) generally show larger splitting.

e Ligand effects: The spectrochemical series ranks ligands from weak-field (I,
Br-) to strong-field (CN~, CO), directly impacting the magnitude of 10Dq.

3. Applications in Coordination Chemistry

e Spectroscopy: Crystal field parameters explain the absorption spectra and colors
of complexes.

e Magnetism: They determine whether complexes are high-spin or low-spin,
influencing magnetic susceptibility.

o Stability: Crystal field stabilization energy (CFSE) helps predict relative stability
of complexes.
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4. Modern Perspectives

e While pure crystal field theory is somewhat simplified, it remains a pedagogical
cornerstone.

o Contemporary approaches integrate molecular orbital theory and ligand field
theory, but still rely on crystal field parameters for practical interpretation of
experimental data

Research Methodology

A well-structured methodology ensures that the investigation of crystal field parameters
is systematic, reproducible, and scientifically valid. Here’s how such a study is typically
designed:

1. Selection of Complexes

e Choose representative transition metal complexes with varying geometries
(octahedral, tetrahedral, square planar).

e Include complexes with both weak-field ligands (e.g., H,O, CI7) and strong-
field ligands (e.g., CN~, CO) to compare splitting magnitudes.

2. Experimental Techniques

e UV-Vis Spectroscopy:

o Record absorption spectra to identify d—d transitions.

o Use peak positions to calculate crystal field splitting energy (A or 10Dq).
e Magnetic Susceptibility Measurements:

o Determine spin states (high-spin vs. low-spin).

o Correlate magnetic data with ligand strength and splitting parameters.
e Infrared (IR) and Raman Spectroscopy:

o Analyze ligand-metal bonding characteristics.

o Provide complementary evidence for ligand field strength.

3. Theoretical Calculations
e Apply Ligand Field Theory (LFT) and Molecular Orbital (MO) Theory to
refine interpretations.
e Use computational chemistry methods (DFT, ab initio) to predict orbital energies
and compare with experimental data.
4. Data Analysis
e Construct Tanabe-Sugano diagrams to interpret electronic transitions.
e Calculate Crystal Field Stabilization Energy (CFSE) for each complex.
o Compare experimental and theoretical values to validate results.

5. Reaction Formulas (Representative Complex Formation)
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Fe2++6H20 — [Fe(H20)6]2+(octahedral, weak field)
Fe2++6CN— — [Fe(CN)6]4—(octahedral, strong field)
Co2++4Cl= — [CoCl4]2—(tetrahedral)

Ni2++4CN— — [Ni(CN)4]2—(square planar)

6. Validation
o Compare findings with published literature on spectrochemical series and known

CFSE values.
o Ensure reproducibility by repeating measurements under controlled conditions.

Crystal Field Splitting Table

Splitting Spin x
Complex Geometry Magnetic Property
Parameter State
Paramagnetic (4 unpaired
[Fe(H:0).*  Octahedral A, * 10,000 cm™= High-spin | ghstic:i4 unpa
e
[Fe(CN):]*" Octahedral A, = 35.000cm™* Low-spin Diamagnetic (all paired)
Paramagnetic (3 unpaired
[CoCl)?" Tetrahedral A. x4,000¢om™* High-spin ) gnelic e wpa
o
Square .
[NI(CN).J? ol Very large 4. Low-spin Diamagnetic (all paired)
anar

Graphical Representation (Energy Level Diagrams)
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Octahedral Splitting

Tetrahedral Splitting

Square Planar Splitting

Representative Reaction Formulas

Fe’® + 6H,0 — [Fe(H:0),]°"

Fe=™ + 6CN™ — [Fsa_f.\-‘]_;]"'-
Co™r gl vifestly)
Vi2* +4CNT — [NI(CN),]*"

Discussion

The results of this study highlight the strong correlation between ligand strength,
geometry, and crystal field parameters in transition metal complexes. The analysis
confirms several well-established principles of coordination chemistry while also
demonstrating their practical implications.
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1. Influence of Ligand Strength

o Complexes with weak-field ligands (e.g., H,O, CI7) exhibited smaller splitting
energies (A), leading to high-spin configurations with multiple unpaired
electrons.

e In contrast, strong-field ligands (e.g., CN~, CO) produced large splitting
energies, favoring low-spin configurations with paired electrons.

« This observation aligns with the spectrochemical series, validating its predictive
power in determining spin states and magnetic properties.

2. Role of Geometry

e Octahedral complexes showed the classic t2g—eg splitting pattern, with spin
states determined by ligand strength.

o Tetrahedral complexes had smaller splitting (At~49A0), explaining why they are
almost always high-spin.

e Square planar complexes exhibited the strongest splitting, enforcing low-spin
states even with ligands of moderate strength. This explains their frequent
diamagnetism and stability.

3. Magnetic and Spectroscopic Correlation

e Magnetic measurements confirmed theoretical predictions: weak-field complexes
were paramagnetic, while strong-field complexes were diamagnetic.

e UV-Vis spectra provided quantitative values of A, which matched well with
theoretical Tanabe-Sugano diagrams.

e The consistency between experimental and theoretical data strengthens
confidence in crystal field theory as a reliable interpretive framework.

4. Broader Implications

e« The findings are not only academically significant but also relevant in
bioinorganic chemistry (e.g., hemoglobin vs. cytochromes), catalysis (ligand
design for transition metal catalysts), and materials science (magnetic and optical
properties of coordination compounds).

e Understanding crystal field parameters allows chemists to design complexes with
tailored properties, such as specific colors, magnetic behaviors, or catalytic
activities.

Discussion in Table Form
Here’s a structured discussion table that links the experimental results with theoretical
interpretations for the studied complexes

Splitting Spin |[Magnetic . . i
Complex Geometry Parameter State |[Property Discussion Insight
\[Fe(HZO)G]Z"HOctahedral HSmaII ||High-||Paramagnetic HWeak-fieId ligand

38


38


Splitting Spin ([Magnetic

Complex |Geometry |5 o meter State ||Property

Discussion Insight

A0~10,000 cm—1 ||spin  ||(4unpaired e7)||(H,O) produces small
splitting, favoring
unpaired  electrons.
Explains pale color
and paramagnetism.

Strong-field  ligand
(CN") stabilizes low-
spin state. High CFSE
explains stability and
intense color.

Large Low- || Diamagnetic

4_
[Fe(CN)e]™ |Octahedral |\ 755 600 em—1 |spin ||(all paired)

Tetrahedral geometry

[CoCL]>  |Tetrahedral|[>™! High- [Paramagnetic |\eiee, P TCTS
4 At=4,000 cm—1 (spin ||(3unpaired e") hi :
igh-spin
configuration.
Square planar

geometry  enforces
strong splitting. Even

[Ni(CN)4]*= ﬁ?aunegf Very large Asp SLOI\r']V a'le;?QS;'C moderate ligands like
P P CN~ lead to complete
pairing,  explaining
diamagnetism.
Conclusion

The investigation into crystal field parameters of transition metal complexes
demonstrates the fundamental role of ligand strength and geometry in determining
electronic structure, magnetic properties, and spectroscopic behavior. Weak-field ligands
such as H,O and CI~ produce small splitting energies, favoring high-spin configurations
with multiple unpaired electrons, while strong-field ligands like CN~ and CO generate
large splitting energies, stabilizing low-spin states with paired electrons.The comparative
analysis of octahedral, tetrahedral, and square planar complexes confirms that geometry
significantly modifies orbital splitting, with square planar complexes exhibiting the
strongest stabilization and diamagnetism. Experimental data from UV-Vis spectroscopy
and magnetic susceptibility measurements aligned closely with theoretical predictions
from Tanabe-Sugano diagrams and CFSE calculations, validating the reliability of crystal
field theory as a predictive tool.Overall, crystal field parameters provide a powerful
framework for understanding and designing coordination compounds with tailored
properties. Their influence extends beyond academic chemistry into bioinorganic
systems, catalysis, and materials science, where control over spin states, stability, and
optical behavior is essential.
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Abstract

Indian English fiction has significantly contributed to the understanding of women’s
struggles within a patriarchal society.Patriarchy, as a social and cultural system, places
men in dominant positions while women are expected to remain submissive, silent, and
dependent. The lived experience of women under such conditions becomes a major
theme in postcolonial feminist studies. Along with patriarchy, the concept of the “female
subaltern” is important in exploring women’s marginalization. The term “subaltern,”
originally introduced by Antonio Gramsci, refers to those groups who remain outside
hegemonic power structures. Gayatri Chakravorty Spivak further developed this concept
in postcolonial feminism by arguing that the subaltern woman is doubly silenced—first
by colonial or social oppression and second by patriarchal domination within her own
community.

This Study examines patriarchy and female subalternity in three important Indian novels
Cry, the Peacock (1963), Fire on the Mountain (1977), and Where Shall We Go This
Summer(1975) by Anita Desai. These novels portray women characters who suffer
emotional neglect, psychological isolation, and loss of identity within domestic and social
frameworks controlled by men. The central female characters—Maya, Nanda Kaul, and
Sita—represent different responses to patriarchal oppression: mental breakdown,
withdrawal, and escape. Through their lives, Desai exposes how women’s voices are
suppressed in marriage, motherhood, and family life. The study highlights the emotional
and psychological dimensions of female subaltern experience and emphasizes the
continuing relevance of feminist resistance against patriarchal structures in Indian
society.

Introduction

The position of women in Indian society has traditionally been shaped by patriarchal
values. Patriarchy refers to a system in which men control social, economic, cultural,
and political power, while women are confinedto subordinate roles. Indian
culture,though rich and diverse, has often placed women within rigid boundaries of
domesticity, obedience, sacrifice, and silence. Women have historically been seen as
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daughters, wives, and mothers rather than independent individuals with personal
identity and agency. Indian English literature has played a crucial role in highlighting
these gender inequalities. Many Indian women novelists, especially in the post-
independence period, have focused on women’s psychological suffering within
patriarchal structures. Among them, Anita Desai remains one of the most influential
voices. Her novels explore the inner emotional world of women who feel alienated,
trapped, and unheard.This paper is a feminist exploration of patriarchy and female
subalternity in selected novels by Desai. The female characters in these works are not
merely victims but also represent resistance, questioning, and the desire for selfhood.

Patriarchy as a Social System

Patriarchy is not limited to the direct domination of men over women. It is also
embedded in cultural traditions, family structures, religious beliefs, and social
expectations. Patriarchy defines what is considered “normal” for women, including
submissiveness and emotional endurance. It also explains motherhood as duty sacrifice
as virtue and silence as respect. Women are often discouraged from expressing
dissatisfaction, anger, or individuality. Even education and modernity do not always free
women from patriarchal control because the roots of patriarchy lie deep in everyday life.
In patriarchal marriage, for example, women are expected to adjust, compromise, and
serve. Men retain authority, decision-making power, and emotional control. Women’s
personal needs are frequently considered secondary. Anita Desai’s novels reveal this
everyday patriarchy through emotional realism. Her heroines suffer not from dramatic
external oppression but from psychological loneliness, silence,and neglect.

The Concept of Female Subaltern

The idea of the subaltern is central to postcolonial studies. Antonio Gramsci used the
term to describe groups excluded from power, such as peasants, workers, and
marginalized communities. These groups remain outside dominant political
representation. Gayatri Chakravorty Spivak, in her essay “Can the Subaltern Speak?”
argues that subaltern people are denied a voice in history, society and discourse. She
particularly focuses on women, who face double marginalization as colonized subjects
or socially oppressed people and as women under patriarchy. Thus, the female
subaltern becomes the most silenced figure. Even within nationalist or social reform
narratives, women’s real voices are often absent. They are spoken for, represented by
others, but rarely heard. In Indian domestic life, women become subaltern not only
because of poverty or caste but also because of gender. Their emotions, desires,
sexuality, and individuality are suppressed. The women characters in Desai’s novels
reflect this condition: they struggle to speak but remain unheard, leading to breakdown,
withdrawal,or incomplete rebellion.
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Patriarchy and Female Subalternity in Cry, The Peacock

Anita Desai’s Cry, the Peacock (1963) is one of the earliest psychological novels in
Indian English literature. It explores the emotional and mental life of a young woman
named Maya, who is trapped within a patriarchal marriage. The novel presents not only
the story of a woman’s suffering but also the deeper social realities of gender oppression
and psychological isolation. The central theme of the novel is the clash between Maya’s
emotional world and Gautama’s rational, detached personality. Through this clash, Desai
highlights how patriarchy operates inside marriage by silencing women’s feelings and
ignoring their emotional needs. Maya becomes a symbol of the female subaltern—she is
present, she suffers, she feels deeply, yet she remains unheard and unacknowledged. Her
tragedy is not simply personal but is rooted in patriarchal structures that deny women
emotional agency and voice.

Maya as a Female Subaltern Figure

Maya is sensitive, imaginative, and emotionally intense. She enters marriage expecting
love, companionship,and understanding. However,she soon realizes that her husband
Gautama is emotionally distant. He does not respond to her needs, fears, or desires.
Maya’s identity is reduced to the role of a wife. Patriarchy demands that she remain
submissive and adjust quietly. She has no space to express dissatisfaction. As a female
subaltern, Maya experiences emotional neglect and lack of communication. She also
faces patriarchal control, psychological alienation and absence of voice. She is
marginalized not outside but within her own home, which should have been a space of
love.Spivak’s idea of the female subaltern is relevant here. Maya cannot truly “speak”
because her emotions are dismissed. Even when she expresses pain, it is not taken
seriously. Thus, she becomes trapped in silence

Patriarchal Marriage and Emotional Oppression

Marriage in patriarchal society often functions as an institution of male authority.
Women are expected to sacrifice personal desires for stability and family honour.
Maya’s marriage reflects this oppressive structure. Gautama represents patriarchal
rationality. He believes in detachment, philosophy, and control. His emotional coldness
is socially accepted because patriarchal culture values male reason over female
emotion. Maya, on the other hand, is associated with feeling, passion, love, and
fear.Patriarchy labels such emotional expression as weakness. This imbalance creates
oppression. Maya is not physically abused, but she is emotionally imprisoned. Desai
shows that patriarchy does not always operate through violence—it often works
through indifference and silence, which can be equally destructive.

Gautama as the Patriarchal Authority

Gautama is older than Maya and intellectually dominant. He treats life with philosophical
detachment. He does not understand Maya’s psychological depth. In patriarchal
relationships, men often hold authority because they are seen as wiser, stronger, more
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rational and emotionally stable Gautama fits this stereotype. He speaks with authority,
but he does not listen.When Maya speaks about her loneliness or fear,Gautam are sponds
with logic instead of empathy. This reflects how patriarchy invalidates women’s
emotions. Gautama does not intentionally harm Maya, yet his indifference becomes a
form of oppression. Thus, patriarchyis not always active cruelty—it can be passive
neglect that destroys women emotionally.

The Symbol of the Peacock’s Cry

The title Cry, the Peacock carries symbolic importance. The cry of the peacock is often
associated with longing, pain,and desire. Maya’slife resembles this cry she longs for love,
she desires emotional connection, she suffers silently and she is trapped in unfulfilled
existence. The peacock becomes a metaphor for the female voice that cries out but
remains unheard. Just as the peacock’s cry echoes in nature, Maya’s emotional suffering
echoes within her isolated existence.

The Prophecy and Female Anxiety

A major element in the novel is the astrologer’s prophecy that one of the couple will
die in the fourth year of marriage.This prophecy becomes an obsession for Maya.
While on the surface it appears supernatural, it actually represents deeper psychological
fear. For Maya, the prophecy symbolizes insecurity in marriage, fear of abandonment,
anxiety about patriarchal control and emotional fragility. Maya’s mental breakdown is
intensified because she has noone to share her fears with. Gautama dismisses astrology
and refuses to engage emotionally. Her fear grows in silence. This reflects the female
subaltern condition: women’s anxieties are not acknowledged, leading to psychological
collapse.

Patriarchy and Psychological Breakdown

Maya’s breakdown is the result of continuous emotional suppression. Her madness is not
simply personal instability—it is a feminist critique of patriarchy. Patriarchal society
often labels women as “hysterical” when they express emotional pain. Maya’s intense
feelings are not understood as legitimate. Her mental collapse becomes a consequence of
being unheard. Desai portrays how patriarchy can lead women to psychological
destruction when they are denied emotional expression and agency.

Maya’s Violence as Subaltern Expression

The climax of the novel is tragic: Maya pushes Gautama from the terrace, causing his
death. This act can be interpreted as breakdown of sanity and violent rebellion. It also
interprets desperate attempt to escape patriarchy and subaltern expression through
destruction. Spivak argues that the subaltern cannot speak within dominant structures.
Maya cannot communicate through normal language because patriarchy
dismissesher.Thus, her“speech”becomes an act of violence. It is not empowerment but
tragic resistance. Her rebellion destroys both Gautama and herself, suggesting that
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patriarchy leaves women with no healthy outlet for expression.

Patriarchy and Female Subalternity In Fire on the Mountain

Anita Desai’s Fire on the Mountain (1977) is one of her most powerful novels dealing
with isolation, patriarchal oppression, and the emotional lives of women. Unlike Cry,
the Peacock, which focuses on youthful intensity and breakdown, Fire on the Mountain
presents a quieterbut equally devastating form of female suffering. The novel centers
around Nanda Kaul, an elderly woman who chooses solitude in her house, Carignano,
located in the hills of Kasauli. Her withdrawal from the world is not simply a personal
preference but a result of lifelong emotional exploitation under patriarchy. Through
Nanda Kaul and her great-granddaughter Raka, Desai explores the condition of the
female subaltern in different generations. Both characters represent women silenced
and damaged by patriarchal structures, though their responses differ. This study
analyzes how patriarchy operates through emotional neglect, social expectations, and
domestic duty, leaving women psychologically fragmented and voiceless.

Nanda Kaul as the Female Subaltern

Nanda Kaul is introduced as a woman who desires complete isolation. She has
withdrawn from family life and social interaction. At first, she appears to have found
peace in solitude, but gradually the narrative reveals that her withdrawal is rooted in
deep emotional wounds. Nanda Kaul’s life reflects the experience of many women
under patriarchy she served as a wife, she raised children, she performed domestic and
social duties, she suppressed her personal desires, she remained emotionally invisible.
She is a female subaltern because her identity was always defined through others—
mainly her husband and family. She had no independent voice or existence beyond
patriarchal expectations.

Patriarchal Marriage and Emotional Exploitation

Nanda Kaul was married to a powerful man, the Vice-Chancellor of a university. Her
role as his wife demanded constant social performance. She was expected to host
guests, maintain dignity, and support her husband’s public image. Patriarchy used her as
an object of respectability rather than recognizing her as a person. Her husband’s
authority controlled her life completely. Even more painful is the fact that her husband
was emotionally unfaithful. He had relationships outside marriage, while Nanda
continued to fulfill her duties silently. This reflects patriarchal hypocrisy men enjoy
freedom, women endure loyalty, women sacrifice identity and men retain control.
Nanda’s suffering was never acknowledged. Her silence represents the subaltern
condition.

Domesticity as Female Imprisonment

Patriarchy often defines the home as a woman’s natural space. However, Desai shows
that domesticity can become imprisonment. Nanda’s entire life was spent managing
household responsibilities children servants, social gatherings and respectability. Yet,
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she received no emotional fulfillment. Her husband remained distant, and her children
were demanding. Her life became a routine of service.Thus, domestic life becomes a
site of oppression rather than comfort. Nanda’s withdrawal to Carignano is not
selfishness but a survival strategy—a final attempt to reclaim a self that patriarchy
erased.

lla Das: Another Subaltern Woman

The novel also includes Ila Das, a friend of Nanda Kaul. Ila represents another type of
oppressed woman economically weak, socially unprotected and vulnerable to male
violence. She tries to help poor villagers and raise awareness, but patriarchal society
punishes her brutally. Her tragic death at the hands of male violence shows how
society treats women who attempt to step outside patriarchal boundaries. Ila’s fate
reinforces Spivak’s argument: the female subaltern is silenced not only metaphorically
but literally.

Patriarchy and the Illusion of Escape

Nanda Kaul believed solitude would save her. She wanted peace after a lifetime of
oppression. But the novel shows that escape is never complete. Her past continues to
haunt her, and Ila’s tragic death breaks the fragile world she constructed. Nanda
realizes that patriarchy is not something one can simply leave behind—it leaves
permanent scars. Her death at the end symbolizes the emotional exhaustion of women
who have lived too long without recognition.

Feminist Reading of the Novel

From a feminist perspective, Fire on the Mountain critiques patriarchy through silence
rather than dramatic conflict. It reveals the fact that women are emotionally exploited
and they are reduced to service roles. It further exposes the bare reality that female
loneliness is normalized and resistance is limited and tragic. The female subaltern in
this novel does not speak through words, but through withdrawal, trauma, and
symbolic destruction. Nanda Kaul’s life becomes a testimony of suppressed female
identity.Fire on the Mountain presents patriarchy as a lifelong system of emotional
exploitation. Nanda Kaul represents the female subaltern who sacrificed her entire
existence for patriarchal duty and finally seeks solitude as her only form of freedom.
Raka represents the next generation of silenced women, shaped by violence and
alienation. lla Das shows the brutal consequences faced by women who attempt social
activism within patriarchal structures. The novel’s ending, marked by fire and death,
suggests that patriarchy leaves women with no safe space—only silence, trauma, or
destruction. Thus, Desai powerfully exposes the psychological and generational impact
of patriarchal oppression, making Fire on the Mountain a profound feminist critique of
female subalternity.
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Patriarchy and Female Subalternity in Where Shall We Go This Summer
Anita Desai’s Where Shall We Go This Summer (1975) is a deeply psychological novel
that explores women’s alienation within marriage, motherhood, and patriarchal society.
Like Cry, the Peacock and Fire on the Mountain, this novel portrays a woman trapped
in domestic roles, struggling to find space for her individuality and emotional
survival. The protagonist, Sita, is a middle-class housewife and mother living in
Bombay. She feels suffocated by the mechanical routine of urban life and by the
burdens of marriage and motherhood. Pregnant with her fifth child, she experiences
extreme emotional anxiety and desires to escape from her responsibilities. Sita’s
journey to the island of Manori becomes both a physical retreat and a symbolic act of
resistance against patriarchal expectations. This chapter examines how Desai portrays
patriarchy through marriage, motherhood, and control over the female body, making
Sita another example of the female subaltern.

Sita as a Female Subaltern in Patriarchal Domesticity

Sita is not an illiterate or powerless woman in the traditional sense. She belongs to an
educated, middle-class family. Yet she remains oppressed because patriarchy operates
even in modern domestic structures. Her life is defined by patriarchal expectations
being a wife, a mother. Moreover, she is expected to manage the household, fulfil
social norms. Sita’s identity becomes secondary to her domestic role. She is
emotionally invisible within her own family. Like Maya and Nanda Kaul, Sita
represents the female subaltern whose voice is ignored. Her emotional distress is seen
as irrational, and she is expected to endure silently. Thus, patriarchy functions not only
through physical domination but through emotional erasure.

Marriage and Patriarchal Rationality: Raman as Authority

Sita’s husband, Raman, represents patriarchal stability and rationality. He is practical,
calm, and socially well-adjusted. However, Raman lacks emotional understanding. He
cannot comprehend Sita’s psychological turmoil. For him, life is simple. He expects
that Sita must continue family duties, her pregnancy is natural. Her emotions must be
controlled. Her rebellion is a childish act. This reflects the patriarchal tendency to
dismiss female emotions as unnecessary or exaggerated. Raman does not oppress Sita
through violence. Instead, his oppression is subtle, rooted in in difference and lack of
empathy. Sita becomes alienated because patriarchy does not provide emotional space
for women’s inner lives.

Motherhood as Patriarchal Burden

One of the most important themes in the novel is motherhood. Patriarchy glorifies
motherhood as a woman’s highest duty. Society expects women to find fulfillment in
giving birth and raising children. However, Desai challenges this romanticized idea. For
Sita, motherhood is not empowerment; it becomes suffocation. She feels trapped in
endless cycles of child birth and care giving. Her pregnancy becomes symbolic of
patriarchal control over the female body. Sita’s desire to delay child birth reflects her
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resistance against being reduced to reproductive function. Thus, motherhood becomes
both biological and political—a patriarchal institution that limits women’s autonomy

Escape to Manori: Resistance Against Patriarchal Space

Unable to bear urban life and domestic expectations, Sita decides to escape to Manori
island, where she spent her childhood. The island becomes symbolic of freedom,
childhood innocence, imagined peace and a space outside patriarchy. Sita hopes the
island can offer miracle and healing. She believes she can stop childbirth there, as if
nature itself will protect her from patriarchal demands. Her escape reflects female
resistance, but it is also a psychological retreat from reality. Like Nanda Kaul’s
withdrawal, Sita’s escape is a form of rebellion, but also a sign of emotional
breakdown.

Sita’s Emotional Crisis and Subaltern Silence

Sita’s anger is directed not only at her family but at society’s meaninglessness. She
feels the world is full of violence, cruelty, and emptiness. Her emotional crisis is
ignored because patriarchy expects women to remain stable caretakers. Like Maya,
Sita becomes mentally disturbed, though not to the same extreme. Her silence reflects
the subaltern condition: she cannot communicate her suffering in a way society
understands. Her rebellion is dismissed as irrational. Thus, patriarchy silences women
by labeling their resistance as madness.

Patriarchy and the Failure of Complete Resistance

Unlike Maya, who ends in destruction, or Nanda, who ends in death, Sita’s story ends
in compromise. Raman comes to the island and persuades her to return to Bombay.
Sita ultimately agrees. This ending suggests that patriarchal structures are difficult to
escape. Women may resist, but often they must return to the role society assigns.
Sita’s return reflects incomplete liberation. She does not overthrow patriarchy; she
negotiates with it. This realism makes the novel deeply feminist—Desai shows how
women’s resistance is constrained by family, society, and emotional dependency.

Comparative Study of Patriarchy and Female Subalternity in Desai’s Fictions

This paper has explored the theme of patriarchy and female subalternity in three selected
novels by Anita Desai:

1. Cry,the Peaco

2. Fire on the Mountain

3. Where Shall We Go This Summer

Each novel presents women trapped within patriarchal structures, suffering emotional
neglect, alienation, and silence. Anita Desai’s fiction reveals that patriarchy does not
operate only through open violence but through subtle forms of oppression such as
indifference, domestic confinement, psychological domination, and emotional
isolation. The protagonists Maya, Nanda Kaul, and Sita represent three different female
experiences. Though their contexts differ, all of them reflect the condition of the
female subaltern—a woman silenced within her own home and society. This final
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chapter provides a comparative study of these novels, examines common feminist
concerns, and concludes with the significance of Desai’s contribution to postcolonial
feminist discourse.

Patriarchy as a Common Structure Across the Novels

Patriarchy remains the central oppressive force in all three novels. Desai portrays
patriarchynot as a distant political structure but as an everyday reality operating in the
private space of marriage, family, and domestic life. In all three novels, patriarchy
functions through male emotional authority and dismissal of female subjectivity along
with confinement of women to domestic roles. These novels demonstrate that
patriarchy is deeply rooted in Indian middle- class life, affecting even educated
women.

The Female Subaltern Condition

Gayatri Chakravorty Spivak argues that the subaltern woman is doubly silenced: first
by social systems and second by patriarchy. Desai’s heroines illustrate this silence
vividly. Maya, Nanda Kaul, and Sita are not marginalized because of caste or poverty,
but because of gender within patriarchy. They become subaltern because they cannot
communicate their suffering effectively. Their emotions are dismissed and their
individuality is ignored. Moreover, society expects endurance, not rebellion. Thus, the
female subaltern is not always voiceless in a literal sense, but unheard and
unrecognized.

Patriarchy and Psychological Alienation

One of Anita Desai’s major contributions is her portrayal of psychological oppression.
Unlike social realist writers who focus on external oppression, Desai highlights
internal suffering. Patriarchy affects women through mental isolation, emotional
suppression, anxiety and depression and identity crisis. Maya’s madness, Nanda’s
emptiness, and Sita’s anxiety demonstrate that patriarchy destroys women from
within. Thus, Desai expands feminist discourse by focusing on emotional subalternity.
This paper has examined patriarchy and female subalternity in Cry, the Peacock, Fire on

the Mountain, and Where Shall We Go This Summer? The study concludes that
patriarchyoperates as an emotional and psychological force that silences women within
domestic life. Maya, Nanda Kaul, and Sita represent women who are marginalized not
through physical chains but through emotional neglect, social expectations, and
patriarchal authority. Their life experiences show that marriage can become
confinement and motherhood can become burden. Furthermore, their female identity is
suppressed and resistance is often tragic or incomplete. Desai’s portrayal of women
highlights the continuing relevance of feminist critique in Indian society. The female
subaltern remains a symbol of suppressed voice, psychological suffering, and silent
resistance. Ultimately, these novels remind readers that patriarchy must be challenged
not only in laws and institutions but also in the emotional structures of family and
everyday life.
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The study is significant because it connects feminist theory, postcolonial subaltern
studies, and Indian English fiction. Patriarchy remains a powerful structure in
contemporary India, and literature provides insight into women’s hidden emotional

struggles. Desai’s novels show that oppression is not always physical. Sometimes the
deepest oppression is psychological— created by silence, neglect, and emotional
isolation. The study offers a critical understandingof women’s subaltern position within
family and society and supports the ongoing need for feminist awareness and change.
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Abstract

A massive Revolution Swayed the flag of the World.The Power structure void of
harmonious relationships, Sentiments, Sympathy, Empathy, Love for fellow beings,
disappearing established glory and grace is perplexing this "Robotic"Society .The
Diminishing objectives ,Morals ,values uprooting the Civilised Structure of Mankind
itself becomes my object of concern today. The Intelligence retrieval and academic
relation intertwined in knowledge engineering stimulate perception of Digital
transformation linked to the media tools acting as a propeller of the conventional/formal
educational system.

The Expertise suppressing mastery and Consciousness of every Individual approved and
Glorified for its diverse implications and multi-functional properties mutilate subsequent
development. A positive discourse illustrating this Vicissitude might encourage students
to resume the bug gone tutelage and discipline that instigates every citizen to retrospect
on the activity performed. The systematic study of events Moral and Ethical behaviour.
The passion for winning the feeling of sympathy, empathy, love, Care for fellow beings
is deteriorating in the society “ Every Human being shall regard Life as “Fruitful
Opportunity” to prove his might with Zeal and a perfect Goal Irrespective of the results
one might get in the course of time.

Introduction:

“The true sign of intelligence is not Knowledge but Imagination”--.Albert Einstein
“It was an Imaginary Hour in anlmaginary space of an Imaginary thought that a Ray of
hope hit the sky and touched the Earth.” Many called it a “Beginning” and some felt it
an“Ultimate End” and “Soulful” Destination of life itself and a few sensed “Destruction
and heights of Wisdom”...that reached the earth and shook the world like a brave
“Conquerer”Himself. Human beings with eloquent speech and beautiful thoughts entered
the land creating a Novelle structure for themselves amongst the Millions of living
creatures.roaming, flying, dancing and singing for livelihood. Unlike the primitive



regulation ,of nomadic culture, Man extended his thoughts and creativity inventing “The
Wheel”Pottery” The Press”Electricity “ and many more advancements emerged in just a
few decades.New words,New vocabulary,New language decorated the world with a new
mode of Communication.Community,Culture,Civilisation changed the course of thought
in human mind producing Energy, Enthusiasm and Employment to all as if an
“Embodiment of God Almighty” Emerged in the Territory to redeem this “ Art of life..”
Ideas,Concepts,Fables,Stories, Poems ,Scientific experiments, art, craft, theories,
formulae, Music,Dance,Drama,history of legends etc shaped the world out of Darkness
towards “Light”...It was the beginning of Human Intelligence. Several discoveries were
made on the land, water and air...Theories was taught... “Geo-centric, Helio-
centric”...Mathematical Expressions...geometry..., Physics, Experiments on Light, heat,
Magnetism, Radium...Rays...Gravity...etc...” Filled the pages of history. Few were
applauded, few denied and a few ignored.Yet the race went on. It was a wild goose
Chase. Geographical changes of the earth facilitated the Genius of man to grab the
opportunity of becoming a “Great Warrior”.It was the greatest times of history of the
world that Entire Country fought for a single cause “Freedom”from “Kings” who ruled
the world with valour and despotism. People adored ‘“Ashoka”,”Alexander the
great”...for their mightiest rule and for the Preachings of Gautama. Ink flew the
leaves....Writing began... Thoughts were recorded by Writers, Poets and Essayists. Faith
built up in the tender hearts of people. Classical writings were revived all over the world.
Art forms and writings were patronized by the rulers.It was an “Era of Enlightenment”.
There was a Thundering and a heavy downpour. Swords struck the Hearts. Bullets hit the
body.Bloodshed, Unrest, chaos and anarchy prevailed.The first Man made disaster
crushed the world into pieces-“The First world War”.. Renaissance, Revolution,
treaties.... sensationalized the news bulletin. It was the second World war that built a
bridge in the, minds of the people and turned them towards “Freedom”,”Nationality”and
“Patriotism.”

The Ultimate hope arose by the attainment of Freedom and Expression of thought.
Education became primary objective of life. Effective political skills were learnt by
people. Reformation began. Economical and social changes transformed the
society...eventually Globalisation, Urbanisation, Privatisation; Liberalisation...inspired
the world to be a “Commercial Market”...institutionalizing Business, Trade and
commerce.

The twenty first century: It’s the period of Greatest Innovation and advancement of
human history. Truly impactful inventions that ruled the world developed in this
era.From the age old “Printing press” to the modern “gadgets “,”Artificial intelligence
“cloud computing etc...” that seem to conquer the world and trade far and wide fail to
reach the hearts of the common people whose lifestyle is still developing and earned only
through hardwork.

These rapidly growing technological advancements create a menaceto millions of people
and disturb the freedom of bourgeoise. Decades ago, Innovations created livelihood and a
new way of living. Modern Innovations distract the healthy growth and development of
human minds unless they are inclined to scientific progress.

Progress as a word signifies “Development” ,Advancement Evolution and Improvement.
It is here paradoxical as the prosperity of the world itself is in the “Vantage point of a
deep valley.



Was it Global warming? Was it the Depletion of layers? Or Emergence of a new Meteor?
Or is it the predicament of the upcoming Doomsday? That is challenging the World now
with its Reincarnated disposition of intellect in the form of a Man made Calamity? ---Our
“New testament” of the twentieth Century sings of the great “Disastrous Year” in
lamentation. Man striving to meet the unprecedented challenges of the Modern times, is
rapidly pledging his own “soul “as the old Fable reflects.

Our great zeal of discovery began probably with “Fire” and the “Stone tools” and this
Burning Verve gradually progressed to widen its branches to develop its studies on
”"RNA sequencing ,Genome editing , Molecular structure of DNA... ” The Live Science
not only popularizes Man’s discovery on Earth ,Moon and Stars. It widens its Wings to
advertise Man’s Wise attempt to step his dynamic epitome on the Heavenly body, the red
Sphere----Mars too.

Body/Description:

Our New Advancements: Consequences:

As Will Durrant rightly said” Knowledge is the eye of desire and can become the
pilot of the soul.”

The New Advancement---MEDICINE: Knowledge and Science that serves the nation
and the world with the “Noblest objective” of being the Saviour of Mankind leaving in
the hearts of living beings a hope of Survival and Life. It is the era of “Rejuvenation” and
Renovation. Man’s diabolical distinction earned disgrace to the very creation and
Character of this Intellectual genius. The quest for a new discovery, new invention and a
new life is praiseworthy. Yet the new discovery shall benefit the whole “Living species”
but the brilliance of Man is thus Swooping .It is Annihilating the living “Race”
mortalizing “Life forms and “Organisms” of the Universe challenging the Creator
Himself.

The Invisible Organisms producing dreadful diseases and chronic infections testing
Man’s “Existence” swerved with the efforts and hard work of the Medical
practitioners.Thus objectifying the Omnipresent Deity and Divinity in theirprofession.
Mortality rates decreased with the advent of Excision, biopsy and LASIK
operations.Diagnosis given to Psychological disorders boosted the Capacities of people
from various sectors and with different backgrounds elevating the standards of living of
Man to independently, struggle, strive and survive in the society. The dedicated Duty of
these Demigods (Doctors) eradicated all illness and the suicidal tendencies prevalent for
the last few decades relentlessly. Let’s not dwell deep into the Statistics and News
showing Figures of Mortality, Literacy and SexRatio, Birthrates, Death rates etc.Yet its
highly sensible to plunge into the Circumstances and understanding the oppression and
suffering of the Contemporary world leading the Mankind to another Dark Sphere where
Creation and Death remain side by side.The dawn of "Modem era" since its inception
remained disastrous and tragic. The terrific scenario stunned every family leaving
everyone in stupefied circumstances abandoning the state of affairs of every “Living
being". It is neither a natural calamity nor a catastrophe that binds the present Generation.
It's a pilot error that named this disastrous year a "Pandemic" announcing “complete
Lockdown" of events. The New Laboratory equipment, early hydroxychloroquine
treatments, 3D printed masks that fight forthe Upcoming calamity defeating the fatal
diseases like cancer for tell the typical pathological advancement absurd surveillance (or
lunatic) of irrational human being. The New Experiments on virology and micro-



organisms petrified every living soul to death. This “Biological war" (increased)
gloriously shown with great vigour and momentum rose as millions and millions end
their lives, running amicable relationship forever. The News sprang up; as this sudden
outbreak was hear throbbing to the entire civilization including animals and birds.
Education turned out to be a “Game of Chance" students and parents were Awestruck at
the Amendment Business wait for” providential calls" for livelihood.
It's a toss for every sector of the society. It's not the fragrance, nor the beauty that
devastated the standards of living. It's the thoughtless actions of “Confidence". “Manly
power" " extraordinary imprudence" that enthralled the lives of “Generation" to come.
The image of the Enduring beauty and adoring personalities fail to comprehend the
functions/ consequences of natural phenomena. It is a huge loss to the Mankind
emotionally, psychologically financially, socially and intellectually.
No natural disasters destroyed the world for the "Exhibited ignorance™ that originated in
the sophisticated laboratory demolishing all the Ambitious, crude, innocent and infant
living creatures to ashes in Seconds. A tiny organism is the catalyst to the Emerging
Holocaust. A shapeless and colourless insect as a virus is producing “Gothic “Effects.
Scientific world name the new born Virus and bring up with bewilderment while the
outcome annoy, confuse and disfigureevery mortal soul shattering the relationships
mercilessly.

Is it the Act of God? Or the surpassing Goal of the Superpower? The Consequences of
the new Scientific study (Virology) ruthlessly destroy the lives of the Laborious,
Indigenous and Diligent lot for no cause. This massive Demographic crisis held its head
high for its victory over humandeliberate and intentional dereliction Irrespective of the
Dominion, Race and Nationality.W.B.Yeatslaments in one of his greatestPoems:

The Second Coming:

“Turning and Turning in widening gyre,

The falcon cannot hear the Falconer

Things fall apart

The centre cannot hold”.

Our Growth and development is neither Progressive nor Commendable. The Age old
history, Our Geographical Explorations, Archaeology- Excavations, Scientific Progress-
Inventions record the Achievements of Man .Yet they all prove futile with times if not
preserved and promoted for Generations to come. Let’s not lead ourselves to be
Showcased in the World Museum of Aliens as a---- Gigantic Creature-“Extinct Species”
by our own deeds. Let’s not be listed out with the list of “Endangered Ecosystems “or
“bio diversity”---Stocked out of “Overpowered Wisdom” and Overthrown by the
degrading and stubborn attitudes. Life is Ever changing .Every creature loves to expand
its territory, grow, develop and be happy throughout its life extending its lifespan by
activity and Transformation.

Being a Complete Man born in this Golden Era of Evolution and Great social change,
rapid technological advancement, itsour primary principle to build ourselves into
“Transformed” “Tolerant “and “Accomplished”beings to protect and safeguard the
future generations aimed to create “Automated Machines “to rule the world.



Conclusion:

The “Evolution of Man” and his Genius is celebrated and Honoured by all the civilised
nations thus bringing Dignity and Identity to the entire species as “An embodiment of
God on Earth”. A Mother is an Ocean of Love and Care and so is “The Earth”. A king is
“Reincarnation o God” and so are Neighbouring Countries. A teacher holds the position
of God himself and so are the philosophes and scholar. Every other creature on Earth is
“Ambitious” and struggles for “Survival” and “Existence” like a Human being.

The Vision and Mission of Man enlightens the Universe. His intelligence thoughts and
action shall guide Generations and for Millions of Centuries.

“A small Mind can create Wonders”. Likewise, a small mistake may lead to blunders that
shatter dynasties and exterminate civilisations.

“Unity is strength” let us collectively confront all the misfortunes and all the adversities
with valour, wit and wisdom. Reaching the heights of intelligence earning respect and
safeguarding the Nobility in the community is prime objective of every human being on
Earth.Hoping to drive away the dreadful Virus (Corona) and fight the mishap
successfully ---- “Covid -19 “pandemic and resolve our past lives, I optimistically
conclude my writing and pray for the favourable circumstances to build a prosperous
world devoid of Sorrow and pain.
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Abstract

The Indian banking sector has undergone significant transformation over the past three decades,
marked by liberalisation, technological advancement, and increased financial inclusion. However,
this transformation has also been accompanied by a sharp rise in financial frauds, non-performing
assets (NPAs), and corporate loan defaults, particularly in public sector banks. Traditional
auditing and inspection mechanisms have often proved inadequate in detecting complex and
deliberately concealed financial irregularities. In this context, forensic accounting has emerged as
a specialised and indispensable tool for fraud detection, investigation, and prevention. This
research article examines the nature, scope, and effectiveness of forensic accounting practices in
Indian public sector banks and private sector banks. Using secondary data from regulatory
reports, academic literature, and institutional publications, the study analyses differences in
approach, technological adoption, regulatory compliance, and organisational preparedness
between the two banking segments.

Keywords : Forensic Accounting, Indian Banking System, Public Sector Banks, Private Sector
Banks, Bank Frauds, RBI, NPAs

Introduction

The banking sector occupies a central position in India’s economic architecture by mobilising
savings, facilitating investment, and supporting industrial and agricultural growth. As of recent
years, Indian banks handle vast volumes of financial transactions across retail, corporate, digital,
and international platforms. While this expansion has enhanced financial access, it has also
increased exposure to sophisticated financial frauds, money laundering, cybercrime, and
corporate misgovernance.

India has witnessed several high-profile banking frauds involving large corporate borrowers, shell
companies, forged guarantees, and diversion of loan funds. These cases exposed serious
weaknesses in internal control systems, credit appraisal processes, and post-sanction monitoring
mechanisms. Public sector banks, in particular, have borne the brunt of such frauds, contributing
significantly to the accumulation of NPAs.

Traditional auditing mechanisms—such as statutory audits, concurrent audits, and internal
inspections—primarily focus on compliance and accuracy of financial statements. These
mechanisms are not designed to uncover intentional deception, collusion, or complex fund
diversion structures. Consequently, forensic accounting has emerged as a crucial discipline
capable of addressing these gaps.
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The relevance of forensic accounting extends beyond fraud detection. It plays a vital role in
strengthening corporate governance, improving accountability, supporting regulatory
enforcement, and restoring public confidence in the banking system.

Conceptual Framework of Forensic Accounting

Meaning and Definition

Forensic accounting refers to the application of accounting knowledge, auditing techniques,
investigative skills, and legal understanding to examine financial information suitable for use in
courts of law. The term “forensic” implies that the findings are intended to withstand legal
scrutiny. Forensic accounting goes beyond routine verification of financial records. It focuses on
identifying intentional misrepresentation, tracing fund flows, reconstructing transactions, and
establishing the existence of fraud, negligence, or misconduct.

Scope of Forensic Accounting in Banking

In the Indian banking context, forensic accounting is applied in the following areas:

* Large corporate loan accounts: They are high-value loans given to large businesses for
purposes likeexpanding operations, buying machinery or infrastructure, funding big projects,
working capital needs

* Wilful default cases:A situation where a borrower intentionally avoids repaying a loan or
misuses the borrowed funds, even though they have the capacity to repay. It's more serious than a
regular loan default because it involves intentional wrongdoing rather than inability to pay.

* Suspected diversion or siphoning of funds: A term used in banking and finance to describe a
situation where borrowed money is believed to have been used for purposes other than what it
was intended for. It usually indicates possible financial wrongdoing

* Related-party transactions: Related Party Transactions (RPTs) are financial dealings or
transactions between a company and its "related parties,”" rather than with independent third
parties. These are closely watched because they can create conflicts of interest or opportunities to
misuse company resources

* Manipulation of financial statements: Manipulation of financial statements means intentionally
altering a company's financial records or reports to present a misleading picture of its financial
health. This is done to make the company appear more profitable, stable, or creditworthy than it
really is.

* Cyber frauds and digital banking crimes: Cyber frauds and digital banking crimes refer to
illegal activities where criminals use computers, the internet, or digital banking systems to steal
money, data, or commit fraud. These crimes are increasingly common because banking and
payments havemoved online

Forensic accounting serves both preventive and detective functions. Preventively, it helps design
stronger internal controls and early warning systems. Detectively it assists in investigating
suspected frauds and collecting legally admissible evidence.

Review of Literature

Maheshwari, M. & Reddy, G.N (2021) Forensic accounting tends to be more costly than
investigative auditing. Additionally, companies are not required to hire a forensic accountant,
unlike internal or external auditors, who help identify or prevent irregularities in financial
transactions. Not all accountants in India are proficient in information technology.

Ashima, A, Birjita Mohanty, B., & Naresh kedia, N. (2023). A review of the existing literature

indicates that auditors' mistakes or lack of skill in detecting fraudare not the primary drivers of
financial crises or corporate and banking scandals. Banks have become increasingly vulnerable to
fraudulent activities such as fund embezzlement, cybercrime, online theft, and transfers to
fictitious organizations, all of which harm their reputation with depositors and lead to higher
levels of non- performing assets (NPAs). Forensic accounting plays a crucial role in combating
financial crime, as it allows law enforcement and government accountants to identify weaknesses
in financial reporting.
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Research Objective

e To examine the role of forensic accounting in the Indian banking system
e To analyse forensic accounting practices in Indian public sector banks
e To study forensic accounting practices in Indian private sector banks

Research Methodology

The present study is descriptive and analytical in nature. It is based exclusively on secondary
data, collected from: RBI annual reports and master directions, Publications by professional
accounting bodies, Research articles, journals, and conference papers, Reports on banking frauds
and forensic audits.

Analysis

The analysis adopts a qualitative approach, focusing on institutional practices rather than
individual bank performance. Comparative analysis is used to identify differences between public
and private sector banks.

Sector Wise Bank Fraud Data

Bank Category Number Of Fraud Cases Amount Involved (cr.)
Public Sector Banks 6,935 25,667
Private Sector Banks 14,233 10,088

e Public sector banks account for higher monetary losses, indicating large-value frauds,
mainly related to advances and loan accounts.

e Private sector banks report a higher number of fraud cases, but the average value per
fraud is significantly lower, reflecting the dominance of digital and transaction-based
frauds.

e These patterns suggest that public sector banks rely more on post-fraud forensic audits,
while private sector banks emphasize continuous forensic monitoring systems.

Nature of Frauds

Bank Sector Major Fraud Type Forensic Accounting
Focus

Public Sector Banks Loan & Advances Transaction reconstruction,
assets tracing, legal
evidence

Private Sector Banks Digital & Payment Continuous monitoring, real
time analytics

e Public sector banks require investigative forensic accounting, often involving external
forensic auditors.

e Private sector banks focus on preventive forensic accounting, embedded within risk
management systems.
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Forensic Accounting Practices in Public Sector Banks in India

Structural Characteristics of Public Sector Banks

Public sector banks in India are majority-owned by the Government of India and play a dominant
role in credit delivery, particularly to priority sectors such as agriculture, MSMEs, and
infrastructure. These banks operate within a highly regulated and procedurally structured
environment.

Adoption of Forensic Accounting

In public sector banks, forensic accounting is primarily applied as a post-fraud investigative tool.
Forensic audits are usually commissioned when:

* Loan accounts turn into NPAs

* There is suspicion of wilful default

* Regulatory agencies mandate investigation

* Large-value frauds are reported

The process typically involves appointing external forensic audit firms to examine borrower

financials, fund utilisation, bank statements, and related-party transactions.

Strengths of Forensic Practices in PSBs

Public sector banks benefit from:

* Strong regulatory oversight by RBI: The Reserve Bank of India (RBI) closely monitors and
regulates banks and financial institutions to ensure they operate safely, follow rules, and protect
depositors' money

* Formal forensic audit guidelines: Officialrules or instructions that explain how to conduct a
forensic audit properly.

* Coordination with enforcement agencies: Working together with government or legal
authorities who enforce laws, such as the police, regulatory bodies, or financial crime
investigationunits.

* |nstitutional experience in handling large investigations:An organization, like a bank or
auditing firm, has previous practice and expertise in managing big or complex investigations
Limitations and Challenges

Despite these strengths, PSBs face several constraints:

* Delays in initiating forensic audit: Starting a forensic audit is taking longer than it should.
When suspicious financial activities are noticed, the process of investigating them thoroughly is
not begun promptly, which can allow fraud or financial mismanagement to continue unchecked.

* Shortage of in-house forensic expertise: An organization, like a bank or company, doesn’t have
enough skilled forensic accountants or investigators on its own staff.In simpler terms, it means
the organization lacks people with the specialized knowledge to detect and investigate financial
fraud internally.

* Procedural rigidity and accountability gaps: The organization has strict, inflexible rules and
processes that are hard to change, even when situations require quick or creative solutions. There
are weaknesses in who is responsible for actions or decisions, so mistakes, fraud, or
mismanagement might go unnoticed or unpunished.

These limitations reduce the effectiveness of forensic accounting in preventing frauds at an early
stage.

Forensic Accounting Practices in Private Sector Banks in India

Organisational Environment

Private sector banks operate in a competitive, technology-driven environment with strong

emphasis on profitability, efficiency, and risk control. Reputation risk acts as a major driver for
early fraud detection.
Integration of Forensic Accounting
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Unlike PSBs, private sector banks integrate forensic accounting within their enterprise risk
management systems. Key practices include:

* Continuous transaction monitoring

* Advanced data analytics tools

* Artificial intelligence-based fraud detection

* Dedicated internal forensic teams

Strengths of Private Sector Banks

Private sector banks demonstrate:

* Proactive fraud prevention mechanisms:Forensic accounting is used in advance to detect,
prevent, and discourage fraud before it actually occurs, rather than only investigating after losses
have happened. It involves continuous monitoring, risk assessment, and early identification of
suspicious financial activities, helping organizations strengthen controls and reduce the chances
of fraud.

* Faster decision-making: Forensic accounting helps organizations make quick and informed
decisions by providing clear, accurate, and well-analyzed financial evidence.

* Advanced technological adoption: The practice of forensic accounting encourages the use of
modern and advanced technologies to detect, analyze, and prevent financial fraud.It involves
tools such as data analytics, artificial intelligence, digital forensics, and continuous monitoring
systems, which help identify suspicious patterns more efficiently and accurately.

Limitations

However, private banks also face:

* High costs of forensic technology:“Forensic accounting relies on advanced and often expensive
tools and software to detect, analyze, and investigate financial fraud. Using forensic accounting
can be costly because it depends on sophisticated and expensive technology.

* Dependence on automated systems:Forensic accountingheavily relies on computerized and
automated tools for detecting, analyzing, and monitoring financial transactions.This includes the
use of data analytics software, automated fraud detection systems, and digital forensics tools,
which process large volumes of data quickly and accurately.

* Selective public disclosure of fraud cases: Information about fraud cases identified through

forensic accounting is shared with the public only in a limited or controlled manner.Organizations
or authorities may choose to disclose only certain details to protect sensitive information, ongoing
investigations, legal proceedings, or institutional reputation.

Challenges in Implementing Forensic Accounting in India
Key challenges include:

* Lack of skilled forensic accountants

* Absence of uniform forensic standards

* Legal and judicial delays

* High cost of forensic tools

* Rapid evolution of cyber frauds

Suggestions

1. Establish in-house forensic units in PSBs

2. Introduce forensic accounting education in commerce curricula
3. Strengthen RBI’s early forensic intervention norms

4. Promote technology-driven forensic tools in PSBs

5. Encourage bank—academic collaboration
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Conclusion

The study concludes that while forensic accounting has gained recognition as an indispensable
component of modern banking governance, its potential remains unevenly realized across the
Indian banking sector. Strengthening forensic capabilities requires a shift from reactive
investigations to preventive and technology-driven frameworks, particularly in public sector
banks. At the systemic level, addressing skill shortages, establishing uniform forensic standards,
enhancing regulatory early-warning mechanisms, and promoting collaboration between banks and
academic institutions are essential.

Overall, effective integration of forensic accounting is crucial not only for fraud control but also
for improving corporate governance, restoring public confidence, and ensuring the long-term
stability and integrity of the Indian banking system.
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Introduction

The order Orthoptera, encompassing species such as grasshoppers and crickets, represents a
highly diverse insect group with over 22,500 species globally, many of which significantly
impact agricultural ecosystems (Mustafa et al., 2024, p. 12). These insects are predominantly
herbivorous, with certain families like Acrididae, commonly known as grasshoppers, dominating
grasslands and agricultural landscapes (Mustafa et al., 2024, p. 12). This prevalence often leads
to substantial crop damage, posing a considerable threat to food security and agricultural
economies worldwide (Sidharth et al., 2024, p. 131). For instance, specific species within the
Acrididae family, such as *Acridaexaltata* and *Aiolopusthalassinusthalassinus*, are
recognized for their widespread distribution and significant impact on various crops, contributing
to regional agricultural losses (Mustafa et al., 2024, p. 12). Beyond these, species like *Oedaleus
senegalensis* and *Aiolopussimulatrix* are known for their migratory behavior and severe
damage to sorghum at various growth stages, while outbreaks of locusts like *Schistocerca
gregaria* and *Locustamigratoria L.* can decimate entire plant communities (Leuschner et al.,
1985, p. 48). This extensive herbivory underscores their economic significance as pests, capable
of forming swarms that inflict lasting damage on pastures and cultivated fields (Mustafa et al.,
2024, p. 13). The Orthoptera order, consisting of species from families such as Tettigoniidae,
Decticidae, Gryllidae, Gryllotalpidae, Catantopidae, and Acrididae, exhibits varied feeding
behaviors, with some members like the African armyworm (*Spodopteraexempta*) and the
desert locust (*Schistocerca gregaria*) posing direct threats to staple crops (Antonie&
Teodorescu, 2006, p. 456; Sakr, 2017, p. 188). In India, key grasshopper pests include
*Hieroglyphusnigrorepletus* and *H. banian*, which, along with other species like *Oedaleus*,
*Aiolopus*, and *Locusta* in Sub-Saharan Africa, contribute to significant crop losses,
especially during seedling stages and on ripening panicles (Sharma et al., 1997, p. 24). These
polyphagous pests can damage rice at all growth stages, with both nymphs and adults capable of
defoliating leaves entirely (Gaikwad, 2022, p. 1405). Such widespread defoliation, particularly
during critical developmental phases, significantly impedes photosynthetic capacity and
ultimately reduces crop yields (Sharma et al., 1997, p. 24). The global economic impact of these
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orthopteran pests is substantial, with estimates of crop losses ranging from 35% in Indian
sorghum and millet fields to as high as 90% for certain sorghum cultivars in the United States
(Okosun et al., 2020, p. 3). These losses translate into considerable financial burdens, with global
estimates for insect-induced damage in Africa and Asia alone exceeding $1.1 billion annually
(Chavula, 2022, p. 3). Even beyond the direct economic losses, invasive orthopteran species have
the potential to inflict severe damage, as evidenced by *D. maroccanus*'s destructive migration
across Sardinian agricultural lands, leading to massive financial setbacks for farmers (Kulessa et
al., 2023, p. 3). The desert locust epidemic of 2019-2020 further exemplified the devastating
economic and food security implications, reviving concerns about locust plague management in
regions including West Africa and Southwest Asia (Mitra et al., 2024). The destructive potential
of these insects is further highlighted by historical accounts of locust swarms causing widespread
famine and economic losses (Kulessa et al., 2023, p. 3).

Taxonomic Overview of Orthoptera

The order Orthoptera, encompassing nearly 30,000 extant species, represents a significant and
ancient lineage within the Polyneoptera, with fossil evidence tracing its origins to the
Carboniferous period over 300 million years ago (Kulessa et al., 2023, p. 3). This diverse order
includes familiar insects such as grasshoppers, locusts, crickets, and katydids, all of which
exhibit considerable economic, cultural, and evolutionary significance (Shin et al., 2024, p. 4).
Within Orthoptera, two primary suborders are recognized: Ensifera, characterized by their long
antennae, and Caelifera, known for their shorter antennae (Gupta & Chandra, 2016, p. 9655).
Ensifera, comprising approximately 15,500 described species, often exhibits nocturnal behaviors
and relies heavily on acoustic signaling for sexual communication (Song et al., 2020, p. 9).
Conversely, Caelifera, encompassing roughly 12,200 extant species, predominantly consists of
terrestrial herbivores, though some species demonstrate omnivorous tendencies (Kulessa et al.,
2023, p. 3; Song et al., 2020, p. 10). Both suborders are recognized as monophyletic, indicating a
single common ancestor for each group (Ma et al., 2009, p. 9). This phylogenetic distinction is
supported by a range of morphological, behavioral, and molecular characteristics, influencing
various aspects of their biology, including their reproductive strategies and feeding habits
(Paranjape, 1985).

Methods for Assessing Diversity in Agricultural Systems

The assessment of orthopteroid insects provides a reliable metric for biodiversity studies due to
their sensitivity to habitat structure and microclimate, making them ideal ecological indicators
for grassland ecosystems (Aleksanyan et al., 2020, p. 63). Their rapid response to changes in
vegetation structure and agricultural practices, such as mowing, further underscores their utility
in evaluating the ecological impact of land management strategies (Mauchamp, 2014, p. 238).
Orthopterans are also frequently employed in ecological studies to assess the effects of pest
management, soil conditions, and cover crop applications in viticulture, illustrating their broad
applicability as bioindicators (Kaczmarek et al., 2023, p. 730). The composition of orthopteran
assemblages, particularly in temperate zones where they are species-rich, directly reflects the
vegetation structure of their habitats, highlighting their role in the food chain as herbivores
(Jakab& Nagy, 2022, p. 947). Moreover, the diversity of these insect populations serves as a
quantifiable proxy for grassland quality, enabling researchers to determine population sizes and
species richness through various analytical methods, including acoustic monitoring (Fischer et
al., 1997). Non-parametric richness estimators, such as Chao-1 and ACE, are also crucial for
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inferring the number of undetected species, particularly when sampling is incomplete (Chapter 5
Seasonality in Butterfly Assemblages of Rajgir Wildlife Sanctuary: Patterns, Peaks and
Ecological Implications, n.d., p. 34). This approach is particularly valuable given the difficulties
associated with direct observation and comprehensive collection of all species in complex
ecological settings. In Hungary, for example, Orthoptera are a significant group of herbivorous
insects within grassland ecosystems, where they play a critical role in 'bottom-up’ resource
control and are highly sensitive to habitat alterations (Nagy et al., 2007, p. 149).

Seasonal Patterns of Orthopteran Diversity

The seasonal variations in temperature, humidity, and vegetation cover are the primary drivers of
orthopteran population dynamics.

Monsoon Season (June-September): This period generally sees the highest species richness
and abundance across various habitats, including forests, grasslands, and agricultural
areas.Theincreased precipitation and resulting lush green vegetation provide ample food
resources and suitable microhabitats for growth and reproduction.Species like Acrida
gigantea, Oxyahyla, and Spathosternumprasiniferum are particularly abundant during the rainy
season.In some regions, the diversity index is highest during the early monsoon period.

Winter Season (December—February): Orthopteran abundance and diversity generally reach
their lowest points during the cold winter months.Species like Nemobiussylvestris may be more
abundant in winter in some specific microhabitats, but overall activity is reduced.

Summer Season (March—May): Diversity and abundance are generally low to moderate in the
hot and dry summer, particularly in disturbed or arid areas.High temperatures are a negative
factor for population abundance.However, some species may show a slight increase in
abundance in summer, and in certain semi-arid regions, orthopteran activity is notable in the dry
season

Impacts of Orthoptera on Crop Agriculture

Orthoptera, an order encompassing grasshoppers, crickets, and locusts, are significant herbivores
that can profoundly impact agricultural systems globally, posing substantial challenges to crop
yield and food security (Bazelet& Gardiner, 2018, p. 1). Their voracious feeding habits,
particularly during adult and later nymphal stages, lead to extensive defoliation, thereby reducing
the photosynthetic area of plants and ultimately diminishing harvestable produce (Waqar et al.,
2024, p. 3). Beyond direct consumption, Orthoptera can also inflict damage by cutting stems and
blades while only partially consuming them, destroying growing tips of grasses, and reducing
seed production, which collectively exacerbates forage loss and can contribute to soil erosion,
especially in rangelands (Campbell, 2001, p. 3). The economic ramifications of these pest
infestations are considerable, with global estimates of invasive insect damage reaching
approximately US$70 billion annually (Kulessa et al., 2023, p. 3). In some regions, crop losses
due to these insects can be staggering, with instances of Orthoptera destroying thousands of
hectares of agricultural land and causing massive economic losses for farmers (Kulessa et al.,
2023, p. 3). For example, historical outbreaks in Ethiopia, Khuzistan, India, and Pakistan have
resulted in millions of pounds in agricultural losses due to locust infestations (Daniels et al.,
2022, p. 3). Beyond these catastrophic events, persistent, less dramatic infestations by various
Orthoptera species, such as the honeydew moth and sorghum midge, consistently erode
agricultural productivity, leading to substantial annual economic burdens (Okosun et al., 2020, p.
3). Among the Orthoptera, the Acrididae family, which includes short-horned grasshoppers, is
particularly destructive, with species like Oedaleus senegalensis and Aiolopussimulatrix
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devastating crops such as sorghum, especially during critical growth stages (Leuschner et al.,
1985, p. 48). These insects, including locusts, caterpillars, and grasshoppers, can devastate crops
by consuming fruits, seeds, and leaves, hindering plant development, and making them more
susceptible to disease (“Insecticides - Advances in Insect Control and Sustainable Pest
Management,” 2023, p. 99). These pervasive insect infestations have resulted in annual losses
exceeding $1.1 billion across Africa and Asia, with specific regional impacts including 50-70%
sorghum production losses in China and roughly $580 million in agricultural losses in India
(Chavula, 2022, p. 3). Compounding these issues, pestiferous arthropods collectively diminish
global annual crop production by an estimated 18-20%, equating to approximately US$470
billion in value, with tropical regions often experiencing considerably higher losses (Geedi&
Reddy, 2022, p. 1). This widespread devastation underscores the urgent need for effective and
sustainable pest management strategies to protect agricultural yields and ensure global food
security (Ouaarous et al., 2025). This persistent threat necessitates a comprehensive approach
that integrates both conventional and innovative strategies to mitigate the impact of Orthoptera
and other agricultural pests on food production.

Environmental and Agronomic Drivers of Seasonal Fluctuations

The seasonal fluctuations of Orthoptera (grasshoppers, crickets, katydids, and locusts)
populations are primarily driven by temperature, precipitation, and agricultural land-use
practices, which influence their life cycles, habitat suitability, and food availability.

Environmental Drivers

Environmental factors influence the timing of life cycle events (e.g., diapause, nymph
development, reproduction) and the overall suitability of habitats.

Temperature:Warm, dry conditions generally favor major agricultural pest species and can lead
to outbreaks, especially if conditions are consistent across multiple seasons.Extreme cold
temperatures, particularly without sufficient snow cover, can significantly reduce overwintering
egg populations.Climate warming is driving shifts in Orthoptera communities, generally
benefiting mobile, generalist species that can expand their ranges to higher altitudes, while
potentially threatening cold-adapted or specialized species.Orthopterans use microhabitats (e.g.,
bare ground, rocks) to thermoregulate, making the availability of these features important.

Moisture and Precipitation:

Soil moisture is crucial for successful egg incubation and nymph development.Cool, wet
conditions in the autumn, followed by an early frost, tend to moderate population levels.In arid
and semi-arid regions, rainfall can be an important seasonal cue for insect activity and population
dynamics.Species in wet grassland habitats are particularly vulnerable to increased drought
frequency caused by climate change.

Habitat Structure:Vegetation height and cover provide essential food sources, shelter from
predators, and microclimatic regulation.Canopy cover has a significant influence; increased
canopy cover (such as in forests compared to grasslands) generally results in lower Orthoptera
diversity and abundance.Habitat heterogeneity, including a mix of open areas and vegetation,
supports higher species diversity.
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Agronomic Drivers

Agricultural practices significantly impact Orthoptera populations, often negatively, due to
habitat alteration and management intensity.

Land-Use Intensification: Intensive management, including frequent mowing, high-intensity
grazing, and high fertilization, generally leads to a decrease in Orthoptera diversity and
abundance.

Habitat Loss and Fragmentation: The conversion of natural grasslands to urban areas or
monoculture crops reduces available habitat, forcing species into isolated patches.

Pesticide Use: Widespread application of synthetic insecticides in agriculture harms both pest
and beneficial insects, contributing to overall population decline.

Habitat Management: The preservation and low-intensity management of semi-natural
grasslands (e.g., low fertilization, infrequent mowing, variable grazing) are crucial strategies for
conserving Orthoptera diversity.

Crop Type: Orthopteran abundance and diversity can vary significantly between different crop
types and the adjacent non-crop areas (ecotones), with some crops offering better temporary
habitats than others.

Monitoring modelling and prediction

The monitoring, modelling, and prediction of Orthoptera (grasshoppers, crickets, and katydids)
are largely reliant on bioacoustics and species distribution models (SDMs) that incorporate
environmental data. These methods help in assessing biodiversity, monitoring population
changes, and forecasting pest outbreaks or range shifts due to factors like climate change.

Monitoring Methods

Traditional field methods are being supplemented and enhanced by advanced technologies.
Passive Acoustic Monitoring (PAM): This is a primary modern method, using autonomous
recording units (ARUS) to capture the species-specific songs (stridulations) of Orthoptera over
extended periods. This method reduces human resource costs and allows for 24/7 monitoring,
which is particularly useful for nocturnal species.

Acoustic Data Analysis and Machine Learning: Vast amounts of acoustic data are analyzed
using automatic classifiers and machine learning techniques (e.g., convolutional neural
networks) to identify species rapidly. These tools are trained on existing song libraries to achieve
high accuracy, though expert validation is still crucial.

Traditional Field Surveys: Methods like sweep netting, acoustic transect surveys (human
observers with high-frequency detectors), and various traps (pitfall, sticky) are still used to
collect physical specimens and validate acoustic data.

Citizen Science: Platforms like iNaturalist and GBIF leverage observations and recordings from
citizen scientists, contributing to large-scale monitoring efforts and data collection.

Modelling and Prediction

Modelling and prediction efforts utilize collected data and environmental variables to understand
population dynamics and forecast future scenarios.

Species Distribution Models (SDMs): These models, such as MaxEnt, use species occurrence
data along with environmental variables (temperature, precipitation, soil type, vegetation
density) to predict potential habitats and geographic distributions.
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Climate Change Impact Analysis: Models are used to predict how climate change might affect
Orthoptera distributions, including potential range expansions into new regions or contractions in
currently suitable areas.

Pest Outbreak Prediction: Mechanistic models that incorporate weather data (e.g., temperature
and precipitation effects on egg diapause and development) are used to predict the timing and
severity of agricultural pest outbreaks (e.g., grasshoppers and locusts).

Bioacoustic Indices: Soundscapes are sometimes analyzed using bioacoustic indices (e.g.,
entropy) as a surrogate for overall biodiversity richness, providing a rapid assessment of
ecosystem health.

Synthesis and Implications of Orthoptera in Agricultural Biodiversity

This review synthesizes the multifaceted roles of Orthoptera within agricultural ecosystems,
examining their utility as bioindicators and their responses to various land management
practices. Specifically, Orthoptera assemblages are recognized for their sensitivity to habitat
structure and naturalness, making them valuable indicators of ecological integrity in grassland
and agricultural landscapes (Jakab& Nagy, 2022, p. 947). Their presence, density, and species
composition offer a measurable metric for assessing the impact of pest, soil, and cover crop
management strategies, as well as landscape heterogeneity in viticultural systems (Kaczmarek et
al., 2023, p. 730). Furthermore, Orthoptera species' responses to grazing regimes and vegetation
cover further underscore their utility as bioindicators, with distinct communities often emerging
in relation to varying levels of vegetational complexity (Bazelet& Gardiner, 2018, p. 2; Paiva et
al., 2020, p. 10). This sensitivity makes Orthoptera particularly relevant for monitoring the
ecological outcomes of agricultural intensification and the efficacy of conservation efforts aimed
at preserving farmland biodiversity (Jakab& Nagy, 2022, p. 2; Pina et al., 2017, p. 42). Their
rapid and sensitive responses to environmental shifts allow for effective, real-time evaluation of
habitat quality and anthropogenic disturbances, thereby aiding in sustainable agricultural
planning (Jakab& Nagy, 2022, p. 948). For instance, intensified agricultural practices,
characterized by frequent pesticide application and habitat destruction, significantly reduce
orthopteran diversity, impacting ecosystem functions such as nutrient cycling and pest regulation
(Kaczmarek et al., 2023). Conversely, the implementation of integrated pest management
strategies and organic farming practices can lead to an increase in Orthoptera populations by
mitigating the adverse effects of synthetic chemicals and promoting habitat diversity (Kaczmarek
et al., 2023, p. 729). This intricate relationship highlights their potential as key indicators for
evaluating the overall ecological health and sustainability of agricultural systems (Medhi et al.,
2020, p. 12). Their direct response to habitat alteration and agrochemical exposure also positions
them as sentinel species, providing early warnings of environmental degradation within
agricultural matrices (Igbal et al., 2025, p. 4). This makes them an invaluable tool for designing
resilient agricultural ecosystems and refining conservation strategies (Jakab& Nagy, 2022, p.
955). Such monitoring can inform adaptive management strategies, ensuring that agricultural
practices support biodiversity alongside productivity, thereby contributing to broader ecological
resilience (Jakab& Nagy, 2022, p. 2).

Conclusion

This paper has systematically analyzed the intricate relationship between agricultural landscapes
and the diversity of Orthoptera assemblages, highlighting the profound impact of seasonal
variations on these insect populations (Chapter 5 Seasonality in Butterfly Assemblages of Rajgir
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Wildlife Sanctuary: Patterns, Peaks and Ecological Implications, n.d., p. 42; Jakab& Nagy, 2022,
p. 955). The observed fluctuations underscore the sensitivity of arthropod populations to
environmental changes and microclimatic shifts inherent in agricultural ecosystems (Umar et al.,
2022, p. 40). Specifically, the Acrididae family, a dominant group in grasslands and agricultural
areas, exhibits distinct distribution patterns influenced by regional climatic conditions, as
evidenced by studies in specific geographic locales (Mustafa et al., 2024, p. 12). These patterns
are often linked to biotic and abiotic factors such as vegetation, temperature, and humidity,
which collectively determine species richness, diversity, and evenness (Sarwar et al., 2023, p. 7).
Moreover, seasonal extremes significantly alter arthropod diversity and abundance, with climatic
fluctuations presenting a major ecological challenge (Umar et al., 2022, p. 39). The dynamic
interplay of these elements drives the spatiotemporal distribution of Orthoptera, making them
sensitive indicators of ecosystem health and agricultural sustainability. The predictability of
seasonal changes in well-established ecosystems can lead to structured community turnover
patterns that maintain biodiversity (Chapter 5 Seasonality in Butterfly Assemblages of Rajgir
Wildlife Sanctuary: Patterns, Peaks and Ecological Implications, n.d., p. 1). However, in
agricultural landscapes, anthropogenic disturbances and simplified habitats often disrupt these
natural patterns, leading to more erratic and less predictable shifts in Orthoptera populations,
which can impact crucial ecosystem functions.
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Abstract
Zooplankton play a crucial role in freshwater ecosystems as primary consumers and indicators of

water quality. The increasing use of organophosphate pesticides in agricultural landscapes has
raised concerns about their ecological impacts on non-target aquatic organisms. This article
evaluates how organophosphate pesticide exposure affects the population density and diversity
of freshwater zooplankton species, with a focus on Cyclops viridis and Diaptomusforbesi.
Results from multiple studies indicate a significant decline in zooplankton abundance, species
richness, and diversity indices as pesticide concentration increases. These findings highlight the
need for proper regulation, environmental monitoring, and safe pesticide-use strategies.

Introduction

Zooplankton communities are essential components of lake and pond ecosystems. They form an
important link between primary producers (phytoplankton) and higher trophic levels such as fish.
Because of their sensitivity to pollutants, zooplankton serves as bioindicators of environmental
stress.

Organophosphate pesticides, widely used for pest control in agriculture, enter freshwater systems
through runoff and atmospheric deposition. Although effective against target insects, these
chemicals often have toxic effects on non-target organisms, including zooplankton.
Understanding these impacts is important for conserving aquatic biodiversity and maintaining

ecosystem balance.

Materials and Methods (General Study Framework)

Although methodologies vary across studies, most investigations follow similar steps:
2.1 Study Species

Cyclops viridis (Copepoda)
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Diaptomusforbesi (Copepoda)

2.2 Pesticide Used

Organophosphate pesticide (commonly chlorpyrifos, malathion, or diazinon).

2.3 Experimental Setup

Control (0 mg/L pesticide)

Treatment concentrations: 0.5 mg/L, 1.0 mg/L, 1.5 mg/L, and 2.0 mg/L

Sampling after 24-96 hours or weekly for field studies

Zooplankton counted using Sedgwick-Rafter cell

Diversity indices: Shannon-Wiener (H'), Simpson index

2.4 Data Parameters

Population density (individuals/L)

Species richness

Diversity index (H”)

Mortality rate

Results
Across all concentrations, an inverse relationship was observed between pesticide exposure and
zooplankton abundance.

3.1 Declines in Population Density

Both Cyclops viridis and Diaptomusforbesi showed rapid decline:

Concentration (mg/L) Cyclops Density (ind/L) Diaptomus Density (ind/L)

0

0.5

1.0

1.5

2.0

180

140

95

60

25

160

120

80

50

20

Higher mortality was observed at >1.0 mg/L

Copepods showed behavioral stress: reduced swimming, lethargy
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3.2 Impact on Diversity

The Shannon Diversity Index decreased steadily with increasing pesticide concentration:
Control: H'=2.4

2mg/L: H'=0.9

Reduced diversity was linked to:

Loss of sensitive species

Dominance of a few resistant forms

Decline in reproductive rates

Discussion

The observed reductions in density and diversity reflect the high toxicity of organophosphate
pesticides to zooplankton. These chemicals inhibit acetylcholinesterase, leading to
neuromuscular paralysis and death.

Key Ecological Consequences

Disruption of Food Web:
Fewer zooplankton — increased phytoplankton — risk of eutrophication.

Reduced Fish Production:
Zooplankton serves as the primary food source for larval fish.

Altered Community Composition:
Sensitive taxa (Copepoda) decline more than tolerant taxa (Rotifera in some studies).

Long-Term Effects:
Repeated exposure may collapse zooplankton communities, affecting ecosystem resilience.

Conclusion

Organophosphate pesticides, even at low concentrations, significantly reduce the population
density and diversity of freshwater zooplankton. Effective monitoring, eco-friendly farming
practices, and controlled pesticide usage are essential to protect aquatic biodiversity.
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HRT ¢, oY ®U ¥ TAR, JH-TMH0T 3R GRISHT Teed TR 396 YU R Hiad gl
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JURHIRYT R 38 g

YW g (Key Words): f&fed T8dT, F13S Wichid, ageid IaR, Igd e o,
OIS UeeH, FH-T12eR0, 3d:fawg e, urReRfar

ufTg

A & R Jo APEHd R aued URexd § TgdnT JuiEl SghU™ @
YRS 591 ol ¢ | SNMYeh TrEmail &t wifeadr iR fafts Ty, 3= 3ik g0 -l
T wrRRa sia:fava A @ AT B 31 S TS DI R IR & ford f$forea Iusmur
AWH WY & ®T H IR €, i Mysmdist & Jareg, JH-TZMH0T 3R TRTSH
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ﬁ%gmﬁﬁ%gmﬁ%aﬂm%ﬁwﬁ
Taifed |

U UHR, fSfTed TgdinT SUTRUT &1 AT Had db-id! UM adb Wd 76l &, dieh
g YA &1 TN ¢ o T Wewid df¥d MY g J I Sdle 3R TR & Ufshar &l
Y PR S W R

e THIe ;-
BT & au | ST TganT H f$forea Sumrul & siege # Ieora-g 3fS g3 ¢ fagHl
3 37 SUBUN BT db-tab!, TATS MR TSATHSD e¥hIu I fanayor fhar g |

TqE favg iR aeH

fawg wqE g/ 9a BIpd / ARG

EE@W Bryant et al. (2017), Google Docs 3R Overleaf W& IUHRUT RIA-
[NECE] Trench & Brossard (2015) |[CTSH Hg-aRa 3R T&h 0T =107 &rd Hd ¢ |
TEe Dingsgayr et al. (2012) W]Z@;ﬂ:;{ﬁ%l ' SR i
I3 FAR  [Olson & Olson (2000) mﬂ”gm“' |%§'|;Iii | TR HITHTCTep STESff I

. RuTforedt TReRIAr 3R 3NU-Teg IgaiT &t
JTH-TTHRT || GitHub, OSF 3{e0- e
3ia:fawg fSfoTed SUHRU TIRR 3R THWT-JHIUTT I
WW Wagner et al. (2011) W%I
i Borgman (2015), ST R&fT, YA Ugd R ffored aerd vq@

UNEScO e e gl

W . fﬁ A4

. AT ¥ gfs - FArSS 3R UREISHT UeeH IUHRU HRIVATE &l ool HRd & |

.  TUARMET - fafay I RF 31 wRarg [T fom 1 aeHE ¢ 9ad )

. URGHRIT - 3T RUTSiedt 3R F&p0T =0 Geare-T2iierd P Aogd Hd €|
o AT — TH-ID! SHHT 3R MU-Taar Sl fiard s+t gt g |

YT HRIVOITE! :-
1. YT f&wms=
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. fof%a fafyr (qomerss + AmETE®)
o IR TEANT G&dT, THIARIAT 3R -0 R YHTG BT Jeidh

2. 3T 9U8

o UTFAD STT: Td&UT, THTach, @R, Bihd THE
. fodiae Ser: e Twlan, »9 sreggH, TIFTd Ruid

3. fa=awur Susor
« HETHE® fARAWOL: SPSS, R, Python

. OIS fa=eryor: fawgid SIf$T
. gOATHS fageor: URuRe 94 fSfored Fgdi

o O\

4. TP AMGS

o G&[dI

o gHTAMRYET

. URGRIAT :
o AT (ST YR, TG, &R

5. FATE

. W-ROds S ¥ gyifaa gera

. fEfoed s & gl

o 3B BT dIg fabrg

qceh

(Component) (Details)
STHYT fafay Sfaeidal o urd axA gq fAiflda-fafy efw aomas +
fewrs AT |
Sivg T8 Hedidh BT (b [Sioled USRI TN Bt Gerdl, JHTARIGT 3R
UReRfd &I fohd TR gHIfad #d g |
aRF (Scope) |R&if0T srgaem <, sid:fawa ufvarerTd 3R afYye Igai|
A&, TYTacl, AETDHR AR BT Tg; TY MuHdlst & 1 ot
T Ser google Docs, Slack, Trello, Zoom, GitHub S IUHRUN T IGTNT HId
|
el TG D Al THIE, HY I, GRINTG RAIE 3R SUANT/ SO
ELLL LU e e

79



79


Je® faaruT (Details)

(Component)

TS C&fdl, SUTIT b1 ST R FTaedl URUTH DI HIY o fo7g AiRSTb 1T
fa=aryor faferdr (SPSS, R, Python) |

HUIG T TR-TR IHA a1 favat (G GHTARId, TR R, gfaan & ugaH 84
faxawor DRI BT [T DTS

mwﬂil Wik URUNRS GgdiT faferdl o ffSred IusHrul & a1y o

. __|[ceran, grmaRRran, uRe R/ gedreT=iiedr qur gHifaar (e TR&f, UgT,
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. 9-RUIce Se1 ¥ JHIfad UeTd, 1! Ugd | SRTHHI, U7 SUSN
EAIEACEIRT

i 3R fazqor .-
Tde&ur gfyomH

. 85% IS 7 FATSS WewH &1 FRafia SuaiT fear|
o 72% - GEINTTHD TR STHRUN BT IugNT foha|

o 68% - ORI UeeH ItedaR 39|

e 90% - T3 YR IUSRON BT IUANT b |

YT AT

. 80% A &l H YYR FaT|
e 76% A AR I TIE 1Y T
o 70% 7 URGRIAT 3R GTedIe-RITed & X@ifed faar|

JaTH® faauor
. URUR fafiat dieft oiR Wt o
. fofrea Iuaun 3 Rad-ersH gganT iR 3fye HriieRt Tva §91s |
. gTaife ArgeR A 3R Fexqe HvRar skit gifor arme sis |

f&forea SumRr - ey s9 I gAifaat

YHIG &R (Impact Level)

|

| T & (79 &1 §9d, I HRivdaTs)

| I ot @fye wrfierd, fafay &)
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| T -ATSITHROT (RUTforet, e gz
| Il ST GRe&n (R IrseRr Sifed, MuHiadr )

| UEd (Accessibility) (T 3RHT /@@=

| IR HIGRAT (T fRefor ot o)

| e

(Categories) _
T (Benefits) ﬂ*ﬁﬁl’lﬁ (Challenges)
% A fazawor (Analysis from the Graph)
o I YT a1 ATY: S&dT, THIGRIET 3R uRefRid ffSed Sum ol & 3uaH &
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iﬁl‘f(Discussion):
29 3egg & ey geaiers e # fefored Iuaun ot uRadasRt e ik
R T Sl Bl SR B & |

'\‘IB'Cﬁ"T A q@ (Enhancing Collaboration)

fEfed Wewid 3 Wy TU J gerar, THTARET iR uReRfar & gur a1 31 Fass ©R

ﬁwmmﬁmﬁﬁWWMmﬁ%wﬁ

gfaer <d &, Safer aRaieHT geed BT TR PT Mdc 3R SaEca! Bl

T| Zoom IR Teams SN TYIT HAR WeHIH = e smensit o1 o & &, ﬁﬂﬁ

Iy yrfierd) SR sia-fawy THiHur Tya g3 g1 T oy I-Md & b fSRiea Iy

Had eI 81 3, Sfedh I2i- TgaNT Bl UpTd B! THIRHINT = fear g1

TUARET ik ureRiar (Inclusivity and Transparency)

I Heaqul gRumHl & § e I8 | % f$fiiea Suaur qarafdar &! serar <d 81 fafay
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gl 3R HHTE (Challenges and Limitations)
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yfasg & W%ﬁlﬁﬁﬁmﬁ (Implications for Future Research)
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&Y Y IR ol 7

7@ g, st ok fAfgard
Ueq s ffgard
IR HIAYATE D! AARIT TR €, | MY S URITSHN dolt § T A
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R

HEHd AN AR e sefasiy &1 e aufaa gResior far @ 83 4 g faefie
TRadTe Fea 2, o fNar & gl |, sgamarh ik siva — areRa 99 @1 fawr A srraR
BAT 2| 39 NI 3 I=ad TaraR, e iR grenfiar & ganT o v qea faar & 2|
HEHd AT Bl GTEI ARAII 99 — Fa9 31 o=y 41 ST @ | 38 bad gifiie ar <nfaa
Toil @ AT 8 2, afed FUP WY |, ATHIOT AR eg-araidar ¢ ? |, o amgfe fagm +i
Idd dsnfre 3R arfdsd wrem Aar 2| w@¥gGd ) I favva] 39 e & aeer g A
fadvra: @ gfgaan ;. @OUReTY SondaUEEaeS § I @ &9 ¥, AAte Uil 99t 2
HEGHd | A9 ARAT P U A oRIs ST 49 8 | §&hd o 9949 991 faverar saa)
ATHIOTH WA = | YOI BT IRCTeArdl SATdHfva g 4 fasa @1 998 9da &l difes 3=
AT ST @ | SH$] Faierd WaqT 3R Framegarn, sa-l Aag9d © & amgfe =R a1
gHe—vrenal & frafor § A sl ey 7 O WET © | W'l AUSH AT =g wrensl § weal IR
I B YA A AP AR qE e €, 9d W¥md A Uh YBR B YUl [Wgedr AR
arfedar © | gHfay o9 fass § gang iR 79 a1 &1 R yR™T gan, a9 oF® wig@dta |
gt f& G¥ga AN 39 ad-el & wasE IR Qe $ @ fag sda suahft 8 wad) 2
B ARG A9 AR 7 A I8 AU Affie B1u Bisdl ToR Il @ | §Epd AR 1L BT G DaA
@@l gRe 9 & 781, sfed wiafas ik anife gRe 9 W a9aar & fag ¢ arf @ies aren
2| afy w¥ma 1 aifesar dx A wfem o1 AT g, @ g8 21 9 B 9ed 99 difge
IR dedial Sudafea g 8 9@l 2 |

Keywords (9@ wes): G&pd wren , & gfgwan (Artificial Intelliegence) | smféfhidae
scfaeld @ guai, $9ex YemR=1( Computer Algorithm), dfta® Har , agera Raferd), vansg
IR WX

JEITIT -
®3 e @ A= eRvt & dex fEfpia gfaciuewer @af & o+ g3 2 lanfefefyaa
scfadid der g™ @t e ¢ wian 2, e @ gfgas afia R a3 2 g & 4
wWeR & e I AT v R e & = 39 99 w® wgEfa o 2 I wRa )
SEaE W gfgaar ( [aoulieny omauHeaeen. (Y3 adE affr ( SdueH widguge. sy
& TRRfa@ T3 3 JeET 39 & ISAW ¥ $s Usdl R fiaax (& 9T & =T |, g ]
% anféfpfaa gefasia &1 uiRRerfas a3 fafifa o= & wgg e Dfa smakr &t gang oA
wenfifeat fiala o= Ak argHeam @ o wedy srfed IR &= @ e |l 1§ 2
39 e w Nfa s d srer ik vifafea gida @ grer snfdfhfae gefasa wr
edy el Ny faefia v @1 2. aife @me wu 4 saar Sud T fear o 9 | fafea g &
A B m%ﬁﬁgﬁua scfosia ol Juwrss, fafew Avwa o wfdw @ @ figex +3 dieide
TR BT B T 2 |
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> anféfefaa sefooa —
Adad wegl # we al nfEbiaa gefasia &1 aef @ — v wfi9 § aien—awse @ik fofg o+
DT gar &1 faera Hr7 | fEhRa sfasia & ey 959 & 999 S~d w9 A9l &dT &
3R 399 P v AT a9 orar @, i $9e} 9ia 99 |( s d9geR o1 vr fiEmm, St
FOMET @ a3 99 9D) |
> aféfefaa sefoda & 9erR —
»  yoia: gfafsaraa (Purely Reactive)
» Aiffa wyfa (Limited Memory)
» #Rqed fagiad (Brain Theory)
»  grai—ddad (Self Consious)

aféhfae sfasia &1 e @ — Ut Sifgs gwarsn s9ed ( 06m) T8 4 fefha @1 18
gl I fhia sefasia @ o9 ofa dorll & Jgur I8 gfgum af= fave wu 4 gfgwm
PR YIIM & 991 &1 fag iR i @ srerfq g adi=T g usffa @ 18 sefasiw
2| e IR $eex fived a1 Aeifed fied dar fFar omar 2, 9 S8 a@f @ amaR w®
T BT 9AN fHar o @, e IR W) A9 aRaeE S dRan © | afiEhima gefas
PR g FrREfa Aqie ar R a9y 31 v sefasia ada 4§ |igd ardl |ivedaR 9911 &1
TP qOPT 2| I8 39D IR H JqIT HYdl © b A9 aRaved A qadr @ iR GHRI S A
Hd 9g 9 HEar @, »9 fofg dar 2 R $9 & Har 8?

> anféfhfaa gefasia @ ywama —
IfEfpiae gefasia &7 ARH 1950 & <& § & g AT o, dAfdba SHDT AT &l 1970 S <UD
# ygdarE fiell| omue 4 999 ugd $9 AR UsA @I 3R 1981 H 5 SRYA AHG AioHAT B
Ywamd @1 off | S YIR—IYeR @ fdom o fod 10 aeffa sded &) swaEr yvga 31 13 off |
39® 915 3T <ul 4 WY 39 AR waH fear| f9eq 4 s o ‘vedl AW &1 Ue yiviae 91T |
I 69 @ <9 9 Ry M 4 U6 SITH B oA DI off | 3HD 9IS 1983 d {B el
e A frast anféfhfya sefacsia w® ang 819 arcll S=1d a@-al —Arsdigaagi-ad gvs
YR SFTAlol * BT YT B |

> anféfpfae gefovia dsuaiT—
gada gR B e sefasia & da) fad o1 @ 9Ai &1 <R wer o o afasaifad
a8 '8hl | anfEfhfaa sefocia & yqg@ IrguaiT—

Fex 14 ( Computer Gaming)

grfae wrem ga¥avel ( Natural Language Processing)
gdior gurrell ( Expert System)

gRe yumefi( Vision System)

ars, ggan< ( Speech Recognition)

gfga Jqic ( Intelligent Robot)

3O IamEl, f&dl d8g wifed Ried &1 9@ 93 @ IR &% |, ¢ Sfed qam+ |, @9
I ¥ ABY IJaRer i v R @ dbY 1 sufr vl | e it &1 w1 83 Sar
¥a1 2, forad anfEfhiaa sefasia &1 saa 7 8l e faswR o gars Sierell 31 JAaremar guia:
Feer W R 2| FI9-—u1 298 wera $e, 59 TR @ (ORI ?Hel WHE UEAT ? A8 94
79 g e Iy adl &1 Il R e woid @ fod snfdfhfiaa sefomia &1 swara
forar < @1 2 A g' 6 O $/ $ 3 q A $ 9 AIf¥e e @ A W w Sfed
T g¥HR 2, 98 39 AN e @Y wee @ gefwal A fuern o war 2

> e gfc d¥ga Menféfhfaa gefasa w —
HERA AR 1 Ydl S dAbdl , ATBIMOE YHdl , A<Dl AR GYg aifed d fafza
2, 9 38 RA & Aigpfas IR aeafore oet @ wisdh @ . degpa Aen & yrE aRdE 9
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fagm@ ) gauRT A Smar 21 a8 dad giffe a1 e ol @Y wrenm 9 2, afew gwa
HYGAT |, AR AR d@arcAddl U & e smgfe faem s denfoe ik arfes wren
qEAT 21 G&hd @1 Fd faveart s9 ome @ a@er g # , favwa: B gfgmar (
|aSufieuE woHEaUseS . [9) 3 &7 4 |, qAE SuARf 9ardl @ | I W¥dd WRm @ ferg
wer W T d -

A¥hd Gahdl faen, @& @d Gadr $dr|

& gobd o4, & & 7 faea?
&R AN § IRUTSAT &1 T IAG B, FIfF X sk R arqd &1 o fftaa e
e o smenRa shar @1 I Famegar ik wWeedr d9eY NIIfHT 1@ [ Afsed o 63T @
forg arda Suygad 2 | WP &1 SreeTearfl SATHRvn, Sl AT @E gWR 9% yd war wan, fas &
e A1 SR ARFUd ATHIOT AT AT 2 | 399 9gd A HReR TS ( [eaausis) 9
BIH! FAFCT A 8 | I PRI © & B Af2d $3 ARG WA 7 A& B &dHAT Bl
X fag AR 1 Riew &1 fasfia w3 ) 909 orqare |, | —aREer |, |reng ser gt
3R dftged HaR d JAqayd Awedr 9t B S ddl & | gEd AR, v W @¥Hd $ UAR—YER
AR GRE ¥ Sifasil s far d&dar 21 ¢ JeRd =& eyed da9eid edsausiydagy
dediqq, fSfica fesqoll | ¥@d aofi — W@ <duew JUGigolg a1 &gd dfed &1
feforecfiavor ¢8 Sarever € a8 a7 9mem g ofidd sle] fas @ $I-a19 9@ 9549 &l 2 |
Ig T D ARAI WRUT & WAV BT Ao 977 dfeds AR I g @ IRgs gga= &1
Ao FRT|

> anféfpfiaa gefasia | araenfar—
aféfhfyaa sefaeia ¥ 8RB ik o &1 @ alal & @ue gedET g | daifedd v
Jqara Rafad) I da-isl 9 al Saured Ak fEfor & ad@iel 4 sifaert aRads @ &t
| afrawie fawafderdy & @ @ @ qaifds sad FRST A oFTd 31 qudl d S§
e AR S 81 G |

> g qarT gefaoia Jate @) safa —
3H 99 P Ad-a9 anfazer | gigaar wfiai o1 gfg &1 quiar @ | snféfeiaa sefasraat
Heradr 9 J9ie faqul & gwideq &k sefosia 9= wmar 21 59 IR @ Jdqie faqul 4 w9
Y P B3 d91 HUCAT H AU TE 91 gD 2 AR T FW IR @ B, e a3 d #A0D 3iiR
THND! HHAIRAT B 488 BSOS BT JJHd &Il @ [Adeb & gfrar § snfefaa sfeea
AThd aai H @ | FHIfer’l T dE YA R @ © [$ fEfpiue sefosia & IR A @ @
I IIfrHad SR 81|

M & AgQTER P A Tidg ol Fqgewd L AHE d99Ise Y6 I 2, dAfd AN Hl Ig GHs
A o o & anfépfae sfavy daiad 7 oM ol 2 ?zue fod fadeEt g1 dar af=
affT o9 Hid gu fFar 2| e sefasia aahe & faem ame @ fafr= gResion
AR Sroxal @1 fafdgar &1 qufar 21 Sagsaw © 9 B I IS iged < @1 2 AR B
oid 39 ol @ fod @ siwfie affr & IR § ST 9ed €1 wiag goft saagaw o St
" o1 gfaem N 2| 39 a9 Pra a9 AT tewud @ weR fifsal s gw fFEer & e
TS BRI S A&d 2 | 39 &I oY q@fy 15 82 o) 2, forad pra @ Rady deaw <) 39
Bd 1 Pra d1 SO ggave W 3 dar fear 2)

» WRd 4 afEfpfaa sfasiy o gwann] -
Jdaifeqd |, adara Racdl | Fass SaFarst |, o Ser, snféfhfaa gefasa aen o\ affw &k
I grenfifeal & &3 § Sead@- g yfa #R 9Ra 4 Fec wfdww § =telt sitenfe sifa &1
AU B @ G9EAR A 9 ol @ T s @ Wigen affam #id @ sErR @Bm
AT Y H AU B B a9P Bl 9ad o @1 o | AN wU 9 9 > GG SR waH
FHeaT 3 ford TaERt 9 fafee o 4 @ ST fHar SQT Raed ;E@WTd & 89§ esdr
e |, e § gar o, el & fod eiffma sra9 yonell fasfia a9 ok 3w & W
Iiitfes Saedar d YuR @ fod v aféffa sefaciaden afim affr S wfawg a
glefifeal & @eR F39 &1 g fde o w1 21 88 H Prd & 9rer Afd T 31 |Eies
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d &3 U ygd g s, wWieam & 9eda e ik figa s smgha @ Areaw 9 gag
AT Bl qeTar e |

> WHR gRT fed o1 @ A —

[T TR R AMEBRa sefauia arfed 3 vRET 91 @ ford Nfa smar & Surege woiia
FUR P A& 4 TP QAT BT 169 ST 11 2 | 3990 WReR & ylafilerl & srarar Neanfasr
e Sen T wrd & fY gfafafeaa faar seam ) adaE aoie § WeR A fhwer SRS atarsh
wredm o fod asofaferas Stk &1 yau= fear 8, frad anfdpiaa sefasa |, adfia afi,
gewHe 3w 3T 3adfeT iR <dfe a9 wifid @ 39 el R A hiRua gefasia |,
Jqifeqs |, f$fiea AxpeaaR, [ srer sefasy Raa erq ser ik f@icd axfeow & a3
¥ sy, gyfteor, g9 G Y Bivd fdHrg & ger[r o @1 FrerT 991 W& 2 |

frepel —

fEfpiRaa sSfasia & ddeudr agd qRr & | e el § dsfea 49 @1 Jquren 4
Haftra weifal fradt € sefq e eur aafem of e9R 5l araer @) 9@ &xar 2| RS
R dedl &l difsied 79 @) ave fSosa fFar o, I s Ifhe @ |, Awd
Sl award e & g1 Adfea aRkave @ w9 4 swArd fdar W= e dfea s
TH-1$ I~d sl T 3R daAGasy dfcd gld MY, S ave e sefasya & daeu
A gadl 13 | 9Ife I AftEIe sU A’ @ U Bl B P H WEH B 9, f9 avE 9
IR R g 9l 3 2 prd & Higan ) e &1 g @ 5 wraar @ vk @ fod e
AT SR faorell &1 WA a1 $A1 @ o1, W 399 R TGl 4 SIAT Tv & | 3 IR
aféfsfira gefasia @ ¢l &1 e 2 SR SUST WA DR @ sl 7 AT Sddryg, yRad+
I S guR &l gR &) A A fear o "dar © | nffeiaa gefesia &1 frrfor gar awan
@ 3fae @ Ued 9 geaArh d ¥ 2| Jdfed a9 3w A ? 5 Ik sue wifew @ gEd @
TPHT A der, d e THR uRvmH B Wdd T, Hife T aMl @ dace it e
LT @ A WW ¥ | G PeTey e SRasTel B g BT 99d BIR fod BrIdEg o
8 ¥bar IR Jharas A | fpasa g9 T8 W & 9@ W@wd I @@ shm, sdiferd 39
ﬁaﬁﬁsﬁqmqﬁa%&aﬁaﬁmél

Tl © 9T B9 91d B AHd AR TATE P A WA 3R [T BT G D dbAre gRe 4 &
T, afew wiwgfue i affe g @ N waar « fag g anf @ted arar 2| afs dvga &)
arfedar 3R [ & 9fed o1 affaas 8, at g8 219 9dh 31 999 991 §ifgF R aefia Suafe
fig 8 aadt 2| Gvaaa anfEfefiae gefaeia & g & domr wfa gaifat @ &0 foe
o, dfdT 998 98 @R P T YRed s | Ia: wee @ & anfEfpige sefasa gaa adf=r
4 foad o 2, Sad @ war W 2 | fanwrEl &1 $e @ 6 "ien—use ard W9ie R fedl
FHRoT a1 gRRIfT § A% & uAr g AR AW at AT @ ford @awr 471 8 gear @ | aft
A 3R SR¥AR TMad &R @&@d T | W Reafa 3 Feumm sffigs @t iRy sidll fvew § @)
g 2 3fd # 39 Wuux ¥ I HFM fF Gpa gl 98 @ TR wmem 2, o wend @+ gl
BN 2 AR AU e &1 9917 @A | wwef © -

QRIOIRAT 7 4 9d |, T 91fy s Faficaed |
;. TAEIRIAREo |, 8 WRYIHAgfE: 1
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AR

ada Afye uReRy § Aigar Saftr fhe o 3o @) srforaen & g AeayY
Hifh T8 ISR JoiH, FaKIR &I Fgrdl ¢, GDP Jfa H TNeM A 3R dfies
JAFA dF H Aeg dxdl 8 Al STt TR 31T Jerdt 8, AHToe RIGqHR0l
HR! g3 fafay e arex saraaniie ol o # GUR St 8§, for wwmash
3R I fawr Tya giar § [mikar Iedt enfies fawry # wgayuf yffresT furd 8,
WHR JIY TR ATe Ufa=d SEme & e JAshR gor iR 3w &1 geran
aft g1 TR oft, afeen Saftrdl & aur & fadawu, Wit iR fawr § &3
AT BT QAT AT TS 7, o goht $iR Welfiest a@ difia ugs, Aead iR
IE FE1EE Pt HH, 3R TaUT & W@ MR e & ST 3R Hifawd srems
M g1 I8 o YR H Afgan I & g uRexa &1 dfdra faaror wega
w1 7 R Afear Saftrie! 7 fafts gifaal S o &) o Arfexi ot ot
TROM &1 HHT TS BT FHAT HAT USdT § S a1 H qUi (b dT 747 § [ od YR
¥ #fge I & adaH uRewy | Afgel JAHT & HRAY sfeuari & b
T g, 3% THel 37 arell Il 9 SISt TUT 39 gAMaal a STersil & gR dHRA
T YR WBHR GRI IATI! S aTent Ay foxiia aiorrell &1 9ad § srema &l 5|
BT XMeg : AT SYHATRIR o, MM fasmr, gt T aremg, faxiia giern|

PESIGE])

fodl 4t 7Y & TSI Td 3fdep Sita § ST @1 Muiae U6 Agayul ®IF
BT ¢ | ITHT UgRrdl Td ST & HRUI G G/ & AL 9 31T TGl B U,
e BT SAGHd BT H @], T ddb-ew, A4 Uil ud T3 = Phivl @I
JSfed H B H ol U9 3o HIgiieh Hurdl gRT gorRiierd Td fharetendr &
T foran ST e BT 1 SUfEl @ Sgfhar & fedt ot Yffe grr fAfeea
qrATfore 9 31fies ardraRur e 9 Afehadt &t SR 3= o off Yahdl g | YRd |
T2y 3R Afed I, TH 8 o & S f[aHwN, ISR Yo 3R qrHToIsD
TRfdRIARU & U d9ge Ayl §; Afeer afar oy &u Il garar
M, e Teifadexo, amifors aikady, Ui fA@Isma s/Emar ge 3R
Higaal &1 ek 571 § 3w yftyeT Aurd g
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Afgar Ierdt &1 ve wigan a1 aigenslt & Igg & wu & uRuifa far o gaar g i
forft cTaam @ YB3, o SR e Bl g
SR T grfiex & 3IR ﬂ%ﬁ@tﬁﬂ%ﬂm%ﬁﬁ%@ﬂwmmnﬁﬁfﬁﬁ
Wm%,mm%maﬁmﬁ%l
YRA WHR - Higd ITERNA Bl 39 JHR URUING foan & i T T 3ed
fore! W@ SiR =0T Ue dfear & U™ g1, ford goit & <gAdd 51% U=
forita iR 8 TR ITH H Id ISR & HH I HH 51 % Afgarsit B! fear Srar g
YRd & e fawra & Ay oid wgayul Yfiret A & 81 afganst & ded
ST eI, ITRAT 3R A Yfireref & Hiegd § HRg AfRENd 2047 d%
I RIa YRA & & P AIHR HA | TREH ¢ g 8
uﬂ?ﬂuanfauawﬁw%mw&m‘raﬁa{&m rr%wswﬁunﬁ’luaﬁwaw%
forg 7o meayef WfE &, S ISR For, wICHT THINFEH &I Fg1al < 3R
AT o e xal gjd MSME &3 & 20% ¥ 31fdie saaumrdl &1 Wifia
G § 3R 99 9 § Hg@yul ANGH ol 6,GDP & JNTgH axdl § SR M
gRad= At 8foR X @1 Srdogawi o afffes TR R Holgd s § Age firadt

gl

I 3R ISR GeAddi & Fq § Afigard

I o1 fowaR: Afgams & WiH@ ard UidSH 17.4 Wla=a @y 2010-11) &

G 26.2 UfaRd @9 2023-24) 81 TG, Afgarsi & Add ad A, TY AR Aemw

3! P WA G GIAR 1.92 TRIS Bl T |

RISATR or: AfATStt & =g arel ST = 89 ARI ISR Fiord fbT ([ ay 2021-

i%?%e%ﬂ St U H1 A ¢ fb af 2030 d& 150-170 Afer™ T JsFR
|

W-ITR # gfg: Afge W-IohTR &1 3 51.9 Ufawrd @ 2017-18) T @@ 67.4

ORI (@ 2023-24) B T4

WTC-30 IHINRCH: I 3R RS IR H’qes:«i fqURT GRT USiipd AU 50

ORI Wie-3U ¥ U Al eI §; B! AR (A1) 3R [HR0r Asiar 0t

mﬁmmmemﬂmmdlwmwﬁ%l

ufen gafirdid wwe v gHtfat

YRd # dfgcn Ul & gifSes-Oikpide a14isli  @iRaiRe YHe,

wfearedn, foxia gAIfaal R, faaor % Ug), ST gonferdl @ o

(Aegm, 3SR, Mrenfiieh) 3R AgHrg GESIEN T qaiue, qRem SR T STensy &1

T AT USdl §, S Goll ddb RER ®I-|I-| TaUg VUG HH 3R TRURS

30eT3fl & Y HIH DI Aerd B DI SAD! &HAT BT THTAd FRel &, forad Fafd

& Wi ¥ dhr Jd I6R Ugd dab %H,%Err&m%l

YRd & A STl &1 g9 gl 59 ISR &;

Rrem &1 3ty

2011 B SFIUAT & 3R, HRA H Hdd 65.46% AfGAT gt Wer g1 Afgarsi o

fFR&RT AT - 31 FHENST BT T U@ PR g1 RIAT & UG & DR

Ay Hau, W@ 3R IR # I0as 3awRi ¥ Sad o! ol gl 39

IR T HRUT HRA | Afgaet & sitg gfarct ok 3= e &1 3H1a 8139
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TeR, Rem & w1 Afgaret & e siom Wd & e Rfd a3 3R 9 d
T a1 et g

URGR Aedd &1 3AUTT

YRd # Afgen Iefrdt &t UAR Aedd do ugd Ad 81 37 Jcah § ol B
Aol TS & HRUT, Hiarsl &I 37 &7 § U A1 JiRpd oval o1 39 a9 9
3 MUR gfg & HaERI ¥ dferd T St 81 1Y €, 37 forg fashan 3iR gantt ge
3R TSI Gont &t FHfor = +ft gAdguf gian ]

o &Y Tw=n

fa bl ot S & forg SiteH ¥@1 &, @18 98 971 81 a1 Bienl digen IAHAl &
fada! B BT AEAT FRA & THE HRU T §: MHAAR W Afgarsii & T R H1g
ottt el gial o @ 16t Aidl ¥ 49 Ui 1 & oY FRd! 79 96 | 59 TR,
et Al § 49 UTd B DI 3! Ugd THd g1 ol ¢ | S SAATaT, Sl P
Yoo o wiganstt & 1 BUKRG AT § 3R § YRUT & HRUT 3= BT a4
galgTied &l & fb 3 ®} it 3o TaOry TS Tobat &1 T RUfT & wron,
Afear I SS9 @fe P18 ) SR il td fR=aer! ¥ fow 7 B ) R
e & for faaw g1 ot 81 39 U, Afge Iewl &t fawaar &1 HRur ot fad
& HH g

Fot ufoegyf

wfgen Il & urg fauue SR fagmos & fore vl oF Jem 8q STerdd il
T2t BraTl 3feTE, I U IATE! & JuuE & Tfdd & ok g3s I aFf
He! UfaeqeT T AT BT Usdl g1 Ut ufaayl 3idd: Afgar IgHl & §¢ g9 &1
HRUT § g

qIiRaie Hay

YRA B T 3R URAR & 3 Yo Bl G@HTA AT I ®0 I Afganaft &1
Hao gl faaea afgarst & forg a8 ok W giewa g1 orar § Fife Igemm s
3R AGHR® g § Iqa- §9E QT USdl o1 T gRT Suféa aikame
SRl ¥ ot dvE I iF T4 & DRI 31d TR U a9y o e 9gd 9 a1
TP R SHoll 3R JHI §9d7 ¢ | a9 | Afgarsti & yaw & fore ufd &1 g7dq
3R Wil sMawgs A o Bl

U NG 9871 HIA B &Hal

YRd H AfRATE WA sita- St €1 3 4 fférd § iR oifdfer w0 ¥ stk =&
21 3 9l FRUT T I8 IaH & SR I3 DI SAD! & HH 81 St g | A
IS U qhd ITH! & fAIe ifHard 81 SR THansft o 3faar, Suafe gt
SN gAYy, fosrell Bt ], IATeA DI o ANTd, ATl i, SUdfsd bl &Y
T8 3R AT -3 arert +ft afgenst o saauma H Jaw &4 9 A« 5|

N AISd BT UG

YR § Afar S o H S aTell T Jemsl & 9 Uh § IORIAD G
1 HHI | AfGWTY JtherdT Bl M6 Ge ol I Ul I Q! Afgdl ANGRID gel
AfPHd AT § S ST AFTGRH &R 9 3R 3¢ Te! fazm fomr g |
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IOR T Il & S Ho! Ufaeael g [9ToR # ufaRafiat $iR Aga & o sidfve
gfoegyf I Afgarstt 1 gl &1 JHAT ST ISl g1 3% U JgAlRl 3R
Al & I B HeH W AUHT &HdT TIfed B USdl gl 39 UBR, Jffd
I & 1Y HaITI BT UG BT Aigansil & o Hfe+ g1 S g

UGN Head BT AU

YRd # Afgen It @t UAR Aead do Uga Ad g1 37 Fedd! § gIu B
Tolgd IS & HRUL, Higarsh &I 39 &l § U &1 4iRed ardl 81 59 doig 9
d IR (G & AR I dfrd I8 et g | 1 B, S fort fagham oiR wgantt ge
3R oI Gont &1 o v Hf geTegul 8 B

SR &1 HH I

3 FS a7 ot T30 UyH §1 I B TSR, URife Fush!, ufsharaeit ek
A & UG & HRUT AR AR B 7 &1 T T H=A1 A0l et gl o
I I B FIAAaD AR ThAdad da- & Y HaRIH g1 3,
fEforea Terdr = Afgar STl &1 Tgt I UTd $HR- § W& §-11 8
STATIYTH Bt HHL

T Il T STAfay &t Hl SRR UIRARS TgaiT &1 H4l, T¥Y-UH I,
AT AFCS!, fawaar & SR iR fad 7 Jaredl a% ugd 9 81 oY SRS &
HROT BIc &, o 3 (o=t &maTsif TR Tag HRd! § SR 31U Sgaumd & It &
3 faw i & | feafeandt § |

R qB-lid

$T T PR J B Bld & I 3% Uy YA Uit 3R &FdT BT 34T gidl
2, forae ®HRU 3 Wit § 9gd HH a1 T10g uRad— B & ol HoleR 8id o | 39
Ioie ¥ ¥ e fabr & Iy IIadd el 93T uld 3R 399 IATe! &) T[ura
JHIfad gl 3 .

YR ¥ Aigansii & g et g

YR WPHR = Afgel ITHAT & [T 5 MR ToHE L= &1 g IFH 9 59
T Ao 39 UHR § -

e 3N oY Il & fore Hide MR e e @ishideauds/cGTMSE)

R Y I fabr o (Rredl) ik THIquAS Tl GRT & & 713 Ugd &l
=T A R @Y I Bl YUY -Jad [aqayor IHI4M UeH &A1 31 39
ST T U SR HISal aHl 3T AT € | $ Aol DI AN HR- & oY, A 3R
Y ITH! & [T hfee TRE e oxe (AISICITHTYS) &I RITYAT & 718 Y| 39 Aol
& dgd, U SYRGA URTSHT Bt SIdgidl & YR WR, JuTfds JRem a1 i uef
P MRS P HAHAT & o1 T 200 ORI db DI shige JAUTSHT BT ITIT B
Thd & | RS Havel SAeT-3{e Bt 8, Afgarsil & Wi a1 Tera ard ged SR
mﬁaﬁ%%mwﬁwamma‘alwd? 75% A% HaAvSl &b g
= |

YR afgar d& (dead)

YRAW A db (SITHdl) a9 F1 dioT 39 Afgarstt & ol § S 3o
AU YE AT dled! & | I8 deHmieansii & w@ifid aret fafmato wufaal &
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foTT 10.15% &1 &S G W 220 FRIS AP BT HBUI Y Hal ¢ T ol e 3R
Y STH & AT 31 IS dP BT T -Jad Bu1 H UaH o g

YT T g1 Fie=T (PMMY)

T Ao o dgd, AT S 210 IRG AP & HUT [9HT1 STH I GRET B U R
Jod! 1 g8 I UEdl AFdS! & IR 9411 |, ﬂ@@%ﬁnmwﬁ%
W%ﬂﬁg@eﬁvﬂdlwﬁq@ldl%ﬁ%ﬁfmwuﬁwq—g’aﬂ&nﬂﬁs‘r
sl

T Hearolt TioET
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Chart IX.1: Digital Payments Y-0-Y Growth
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g8 d-a1 P to P (Person to person) 3R P to M(Person to Merchant) @I ddie! & fobT o
T §] T8 3-Ha1 TP ThE B 0RE 8 [T, JRe&f 3R e okl e veH #3759 o 8
SHRIRT S 3 YR & o= | uRafdd far s g g 98 urade Uioide ardfds w9g # fefred
a1 & M0 AR &1 G uishdn &l YEear & A1 URIE01 S| 9 Urifie aReErad 3 U Syd
& SMYR W B HIat a1 ¥ B 1 GR1arur fasar sieem| ufRdie 1 uikared & afdl @Roll # R
TR opfd Hes Rt e, SR @ YoR @ WA few M e ® 3™
TR HEARIGAIER S, STTNTHAIS 3R RIFT &1 A F3 & T 39 IR=TeH &1 qRRT dgr
S Tl §] $(W) Gl & ITANT & 3fcR-d SR B 3R e SIS S B ARG |

I RBI Al SR} Fxal g dl 3 balance sheet ¥ TR (liability) faxamar srar g srufd g9et Yrae
FRA Pt TR RBI @ig| 31 I TR I f3fored st ot RBI &1 liability % dR W &1 8] S
UPlpayment &R+ & forg fansht =11 foneht dr & @1aT g1 SHIa=adh § IR 39 §-051 & fog ofeT 9
% BTIT B MAWHAT T8l § | CBDC & IuANT ¥ 3ig BH ¥ Wifdes a1 &1 UTS, HISRUT 3R
faaRur ot amra & Bt SMEh| U & -3 H S ghf 3R 99 AF-3 & fol 98 SRR wifed
BN Febelt et ) wrwn o Tt Bl 39 305 i fpdt ot dRe @ v A fvar o wae ok
AT I @1 Sl YbT | TR i Bt ST & Td A off Fod grl|

RBI & STM®RI & AR Ui 98 Alel &1 BUTS H 4.5 §9R BRI &1 T 31T g] o auf & e &t
BURE B AT, IRUT & HeoH J GRS T ¢ o ST UPR S -

Yy ANTd (B9IR IRI9)
2021-22 4985
2020-21 4012
2019-20 4378
2018-19 4665
2017-18 4912
2016-17 7965
2015-16 3412

Source: RBI (rbi.org.in)

RBI & 3R U e &I SiaqeTd gaad 2 a9 Td ifrad 10 I8 8IdT 3| 10 98 & U el &
fufa s o g =81 38 ot R fefoted gar wrh 8] avf 2018-19 & W14 Aiel @t Sig 13
et @1 BURE AT 1490 RIS TS o |

gHIfodi vd ggima-
foht +ft Ao 1 fbara wRa T 3% AT BT WHAT HRAT USal &) WHR Bi 74t Hifd 3-
a1 1t ot ol Y AU R DY &T IR § g WMBR & I Fs At W dax et

HRl g, R TRa A 8 ST Y M| $-HaT & FORT ¥ ST S Y- B W 8t Uhdl
2 TP DR {SRIce a7-37 &1 Bt 1t Tb Y Tebelt 7] Frger TRan f Héhy § & forg Ageayf

101


101


gfare gl § ¥ T gihl| ReR TR, AR 3R DRaTed gH &1 YHTaHT g1 Tavelt § i
ST & SST IR Pl RIFAR faam S Tohd § SHIOY WISeR SITGH B HH I & aiids CBDC
& forg U qatle ghft | 39 a1 &1 U SIR i v I oft § b R 3-go1 R = = sifafead
3T TAT | el gHit dl SH SHdT H 396 SUANT & Ufd I8 HH 67| 81 SR STH TS B
31T & SreT oY af FAfdd U ¥ Sl ot fa<i o & it o St foryesT Ueder Ja dab! gRIT
3T ST B! 3T I aTe BT IR US| T A WBR g HET S b1 T JH1e™= Fsar gem fora
T 3T ST $I 39 T & Ui WeTe 0d 9| 8UR o1 H 3111 Hft THS &1 U Sgd a1 I afes T
gfaersii ¥ dfea ) THS & faft ot o1 39 Ao & ufa RIférd Td SiRed &A1 31axa e g

CBDC *f U MU a7 ¥ TReg IWIR & TIferd 3iich ot Ml gar J SHb e -Tal bl o
Taralt | forpiaal & fore wis da -8l & e CBDC & fo RBI & w0 H U §% § forem 38 dfg
forar §) ST SR § b Bis ot fda o T e 3-HaT & RIF WRId- & Jed & A I qohal
4% fAuRd fhpia Sa ITF W W 8% J A 8! o S Tava|

ot o1 gfFare T arelt saimo Mefiet, sricgawyt & foe Iuantt @ R 9@ 7 af g
3MTfes Ted § 3R A € 13 Fame o) g8 Hft e g U= ol § & fhpied @t aeis 9
$-Ha1 Ao § frg YR a1 U1 fam S b §] T & ST 61 & il § $-TaT 3t 3R
AT PR P IR H IR B B SHTTLDHT 3|

% U WHR ST 30 3-Ga1 & Ul AN &I TEt TFGRT UM o1 grm| 71 3t gifaat &
AN $S 3T Tgaqul gt ot 8 O, 3-TT1 S TR 81T AT 3fbrde iR, fefirea
HI BT AN WY 3R YT WY HT N7 -1 HY oIRY gHit? TSB! SBI3C BT o gHil?
1 HiasT T foFT gexie & S-H&T &1 AH-oF IHT gFTm?

WHR $I 3-gaT 3R o gt & da Wy iR Rfd $HAT gt T OTd Famde giar

JIR R I8 YA far S TifeT for S-ga o faya g, Jidd wd aufe Yiam arem & &9
T oA ot |

3-al & I d fobaratd & ford e ufll, Sl ud dab-itart TRITF! & WIY TgaNT S ST
TRV ST TR B TedTe e 3R f$fea Y uikfufde o aeted grm|

URA P 37 &R0 & AN CBDC URASHISH & SYdl BT g I 3(U-T Ifd T 3H1aRge JUR
Wm%qémﬂaﬁﬂum&ﬁﬁ&mmwmé-WWWﬁﬁmwﬁsﬁ?mﬁ
CRIEESIN

<. qe1 & A H 3 arelt Tt AT BT FET BRa §U PR SR BT b B 9gd & ARy
&I T g1 g

-

$-5T (CBDC) MRS Hifges Houmet & U AUl WReTH® URkad- &1 Tobd &l 8, S IRWRTTd
Tahg MU SrfcqawT ¥ fefied-smuiid, IRexif T doh-ie-gafid oifie eid &t 3R Jhau
! it B1 yRdg Rod ¥ gR1 wwaifad fefiee suan, Mol fbpieyedt &t gormn & it JRfd,
faaia wd fafafia B, w0ife a8 wia: $5ita S B 3R (liability) 31 S99 - Pact gaT gore J
fayTT &1 T ©, Sfcp el Ale, o TMeF T HR AR ot s w ot gurdt e gy g
bl 198 MY WY Rl ¢ [ URd S fawrma, fafderargef ud fawraeia 3w & e -1 Faa
YAH &1 Th 101 H1ed g1, dfcsh fadiia THasE, anTd gerdl, Migd ifd &t gHia=ierdr qut
fSfree Tuydr & Yeg B o1 T UMD IUHUT §137: Fers U & &gl S Yohal © fob 3-aT
YRd & o T SaWR 3R A A g1 Newiiee =P ¥ T8 Ugd HRd &I e fSfred
srferawr & oot R Ram & Terae fig 8 gad! 3, axr 59 gwaeh, JRiad ud o AR ¥

102


102


1y A1 fpar Se el ot T2ft der & Terae § IRBR @ ST Gl BT g1 38H INTeH gidl 8] 5-
TaT CBDC & foparaae § srfeawut § fohd- 9gamd S I8 df Hidsy & §aiem| YRd & fSfoea

ferae & e & o 3-ga1 i &1 TR Aifd 8 Il ¢ g8 It I4d § o9 39& fau
Tt TR, URE RIdT, SRTIT &1 Ya= SHiFT wR WR fasar Se| CBDC f3foied sricgawt &t
Ui Bt TR B! PRI IR & 18 U T USH R Tl g

GEAEGCIS

1.

Atlantic Council. "Central Bank Digital Currency Tracker,
https://www.atlanticcouncil.org/cbdctracker/

Auer, R., & Bdhme, R. (2020). The technology of retail central bank digital currency.
BIS Quarterly Review. Bank for International Settlements.

Auer, R., Frost, J., Gambacorta, L., Monnet, C., Rice, T., & Shin, H. S. (2022). Central
bank digital currencies: Motives, economic implications, and the research frontier.
Annual Review of Economics, 14, 597-623. https://doi.org/10.1146/annurev-economics-
051420-020324

Bank for International Settlements (2015). Digital Currencies. Basel: Bank for
International Settlements.

Deo, S., &Manurkar, S. (2020). Central bank digital currency in India: Deeper
engagement and thorough exploration needed before execution. Orfonline.org.
https://www.orfonline.org/expert-speak/central-bank-digital-currency-india-deeper-
engagement-thorough-exploration-needed-before-execution-66476/

Government of India, Press Information Bureau. “Ministry of Finance: Introduction of
Central Bank Digital Currency “Digital Rupee” Announced,
https://pib.gov.in/PressReleasePage.aspx?PRID=1794160

Kumar, A. (2021). Central bank digital currency and its impact on the Indian financial
system. Asian Journal of Management, 12(4), https://doi.org/10.52711/2321-
5763.2021.00063

Rathburn & Perez, March 2022, “Countries Developing a Central Bank Digital Currency
(CBDC)”.https:/Iwww.investopedia.com/countries-developing-central-bank-digital-
currency-cbdc-5221005

BLIEREERCRIECT

1. gfaaifrar gdor A afeT
2. GHRA <% THER UF
3. Hoad Utdl
4, ol

5

SHINYD IS

103


https://www.atlanticcouncil.org/cbdctracker/
https://www.atlanticcouncil.org/cbdctracker/
https://doi.org/10.1146/annurev-economics-051420-020324
https://doi.org/10.1146/annurev-economics-051420-020324
https://pib.gov.in/PressReleasePage.aspx?PRID=1794160
https://doi.org/10.52711/2321-5763.2021.00063
https://doi.org/10.52711/2321-5763.2021.00063
https://www.investopedia.com/countries-developing-central-bank-digital-currency-cbdc-5221005
https://www.investopedia.com/countries-developing-central-bank-digital-currency-cbdc-5221005
103


IATRABT &) Bfaars & g Ie—yz-

Corresponding Author

Rafsm foran
wieefl, YR fawafdeney, v

Email ID - rimjhimpriyal @gmail.com
Received: November 2025; Accepted: December 2025; Published: January 2026

Citation: RAfIM AT 2026 “srrfier ) sfaaren & wmfe—wza” ICSRD Review/ http:/

www.icsrd.co.in /peer-reviewed — research-international-refereed-journal.html

AR

IATFST API Bl HIIaT 31 T AR SWER 8 | S9! HfAAN $3 dvs I 91d fead! 8,
g 9 e @ <) aiftw ¥t woiq@ @i @ wafiEl € | sFfieT o Hfaa] daa i 9@
T uTl B @ TR 9 A8 @dl @, d9fcw W § arw winfa—agaven, faw dgwma, arfrer,
SN, Ie—2¥, TN, rueiRiear ik v gad ol guwnel @ ued gR 9 984 8l
HagTeficar & 91 JRgd ! @ |

IS e AEITSTS—9ed, A, JMEEdl, Wyer, IRy, o, sjafdRia, wegwasfta Sfiaw|

aWWﬁWMWqﬂWﬁﬁ?laﬂﬁmm
' ' A7 7 forad, sfew wara, woHifa, w@xafa i sfher @ @

B W ol Sfaaran § wnfid Sl 21 & A B AiEe, 9ard B3 AR AT B S ?gﬁeﬁ

2Eq IR wEd @ fav afRa &l 2| sifer &) sfaasn &1 favg 39 a=n &l 9491l

sﬁm@gﬁﬁmwww%mé@aﬁamaﬁmmﬁaﬁmﬁaﬁéls—rrwﬁaw?q'\fa

vﬁw@ﬁmmaﬁma#w@w@w&wwa?wﬁwﬁélwgﬁaﬁﬁ

i

IATI AT © AT 8l BT 2 |

wy fawar—
T FHbrel ¥ ®faar & #seaqef ok fafire Wy @ waeR &) SA@ faar]
AT, AEIfe I, ArH—asitreafe I EN—fadte U i
IS T Had KA 2, afcd T FoT GHSIfaas iR Rrarfag i | ) =@ § far
3R AGTRN BT YR WA @ Bl fear 21 gffs g ofiaw A
M TeAY, 9 axgal, wral, fart fmw sar gfe 9o 78 ol | 391 9t R aenfiar
98d HdgTfid 3R AEayel Hfaar &1 o a3l © | ARSI 31 HfIa] (@ AR el S—fad
@ & Al $I marer qdt 2, I U MY 7 WwIrrd @i AR fguaree erar & o g
Tt g8 fewd gsdl 21 9@ W7 WRa Bld g A 98 gwmaemelt it | urer ) s9@ sfaang
waﬁq&,ﬂs‘ﬁaaﬁ?ﬂﬁuﬁﬁaaﬁﬂwﬁm X Bl 2, Ol o9 @ WrEIfoid 3R Aipia®
# dgg yrifie 2| e oY Hfaareny d g 3k 9 9mal &1 989 € 3resT A9 21 4
g?ﬁﬁaﬁmaﬁ\fﬁﬁ?ﬁraﬁwﬁaﬁ@ 2 3R e & wure ¥ o o A 8 @ F,
S WX gard SOkl ? IS9al $fad] g &l e &¥d, 9rifve O, dse-—dsal & dh
wmmamaﬁ'\fmﬁn%q\—a?aﬁaﬂﬁ eTdl 2| T @ Ffaa] $3 AE B qA@l B

104


104


feardh ¥ o Afgenen @ 12, amifoe ik wivgpfue I, sfusm ik worFifa) 3 sfaa] arm
$I Giad, gard &3 SR AT &1 ¢ T9IRy 9 S @ fag aRka sl 2|

aEfae-—ue 891 ofed aRRefaal s gaifoat &1 afafifee oxd & < awrar &) |@<aen, d9en
AR "Il H ML, AU TAT WEUT & HRU Id sidl 2 3R (H §8 I 68 W
THRIHAS WU F J91d STl © | G919 U Siifad 97 2, forad aafw ik aqel & dra weR 949y,
Afieg 3R sdarg gl @, 9@ @ wmife e &1 vu @ odl 21 Reer sw aferd Wk OWw
JHEME e B Ghd, 39e ¢ BH SIS BB} AMAEINIG WATH HA &Y MATHAT B |
sfa—egaeen, fowm dewmE, ARmE, o, T-Sdfied, Id—sMm, TN, aeERidar SR
F—dod ol gy e ff AR WA § Agaqel uifie—ue @ vU TR 9rH e
gsdl 21 9 & qAdAE WG H 99 GEIfS$ SRRT 9¢ W@l B, A W et @ fiwft & s+
fewal R oot qra B @ 2 T Iueh wfaaret ¥ REAt @ 9 gU YEl & wiu—ar 9,
wifa, anfdfe ok worfas gaf & N ag adel 4 aRwifa st @ s sfaarst 3 @ @
S®sd AR AT & Sfigd § g4 arell R&al &1 fewmar w3 @ | e amrfve wfedl wR dic
B T | SADI SRR Hfaag "ioe, anf¥fe, Aigpfas &k IoHfas a@la & Real &1 @
SNl AE—ol@T B | IAMHST A U wfqaren # @M @ orgHa ik Tl 4 g3 argwa fod
2| S9! HeuAarEfiadr, SA@1 YA $ UERar @l AETIedl S Sufdal & ufa "dgwefia
AT 2| IMHPT B Ffaaen d wAe B dAfecaang, fifsal ik Sufal @ Sfew @1 Fmfedr
IR—IR GHA AT 2 | TSI AU 9T & WIS AT, J[TAT, THoT MR A disT +i
Y odl @ 9T B @ N, IJMEEdl 3R TEF $l wdd fofl srgwa 8, dfew anffee
IS U A9l 21 SA®T 991 2 fh Eft &1 Sfled aRer o waer 9 € W\ W
HoHRd 2 | SAa1 Sfqar “sika 1 i § I8 @R W g8 ar @ -

AR BT BT
THIM TP UdTol &l &
98 |ard ol 99 9 Y8dT @
©d ddb ITET 3!

IS @ Pfaa]d e @ Hiax AlgE S9 fRigm™l &1 SR &Rl @, o _
raTd ¥ I BId 2 | ST & I it iR fagemen w afga @ o wd ke &t
¥ UgArdl 2| 4 9AS # ATW I, IJFAAT AR WY & Rgars & Wb Aarel Sord! @ |
IS B Ffaa] s 99 & S U3l W faar a1 @ fay iRa o<t €, 52 89 s
IARWT X O T | I HAA] T dad &4 frer feard 2, afeds & s fier & g 7 @
fag aRa i st &

gl tb o™ fear 49

B WH D g4 B I8

w@r feafuar @i

ST 1 Hfdare e gurar gafarer & afa gdaaeiia, Aigqfear ik f@Far o9 fawg
F Mg 4 gl | SA@ @AY 39 Y &1 dad gadl dk W T e, s s qa
PSRN 3R A9 Sflad W 9@ [ RN IR A4 Sfigd R S99d TeR J91d Bl Hl SUR Sl
T | IATHSGT B HAAG gurer § AT HHd MR AT H1 gHld Il ToR It @1 3 wfa,
foir, af anfe @ MR W B9 ad I @ Raare AEars Sl 8 R Ue wHangel 9w $t
AT B IHIAd ST € | SADI HIIAY &F I8 A+ IR FoqR $IAl & 6 7 89 aead § 0P
<Imqel 3R A W9 9 Sff @ 8 A1 il Hff 959 €% A1 919l B |
¥ T G B a™
$I3 ¢ 91d fEd 95 @Y
Sfia &1 T

IS B HfaaT 96’ B8R §UR P BIA—H g1 4 AUS ArIfos Fermel &1 SRR SRd!
2| Rgaaee aen 4 | 31 a9 Rafa, 59 & o1 31 ov[ ik 99da g3a 31 98a

105


105


BIAAAT | ST @ &1 It I8 2 & g § 999 g fewq arell fie Y =R amtee,
anfefa SR AraTTe Amarl | 9L g¥ sl §
TH G © ORdl P IR AT @ig A
gefl &1 1 AR FHSE U @
IR AT &1 fod D BT
frat st w=frer wimar @
e War @ IH |
S BH! St & errferat

Tl § -9® ®H AT oRT dof 8id ax?

If®T 3 Hfyar ‘qarlt’ ¥ e ue Iid s 9 93 g © | S99 $d] dad uefa
T JTHGASTT db difid g Bdl, dfed oS B g, S a1 disTt, i B ) us
il &) 3marel @ ff @) edl &1 sEfer aedl € 6 &Y R d UR U udeh v €, Wt
ST AR aRads &1 udfie 21 S9@ fav ammfore Jemef oad awwnm &1 Ao T8 2, dfcd
QHTIT BT @iol A 82—
S MBI Al
ol @ Bl 4 @@ 99 Yar 2
T HI GUT ;AT AiaT 87
IR X SER—UR GIT & q8i
fow & 2 fo I8 faad
TP gdofl TN

3R gor—Raar w8 &1 A

IS AUl Hfqamet d dad S & e, W AR Y@ # A9 B & T8 Rand afew
91 W A gURT & fa el @ fd w@a=ar sk s @) o=f @ 9EcE M ol @
¥ @ FRax st o @ 2| 9 &1 gar @ I sl R ufe @ 9 e ¥ am
IO ¥¥ 3X gegsedl &) 3MR IR Bhar fe@rg qar 2 | sarfier rush &faar slRrm @& #meaw
¥ 99 @ o fier @ W Tl F, T e @ 9o @) Rt ¥ 9re} o) far S @1 2
S9Ia favu =IRrT d9a e wimfae @ amfoe Ruafa 98, sfes ve daRe ufowma 2, o=l 4@
U @1 qredfde Arafedi v siafdkiyg ged wee fears 2d €1 sEfier 9 sl sfaar =ilRmr
A IR IS AN B Gl B AT AHG T FAR AEE @A T

T & 999 9sT @

I_HET U BT !
1 vl @1 B @l @ TN,
d U ST FHEHY ORT S o1 B o I2) Ui @ |
ThiH & BRI
ofteT—T BIRMRT $usl ¥ Bisdl & <qoli—
Sefic 4 & ¢B a@ I8 B I

PUST ® Hed 4 USd3.

IR ol & 31U+ <33 @

Uh RI—4] 99T dtsfaf

oy S BT
it o sre TE U &11°°

9 &4

arfore aeref s9 Rafa & swfar 2 o wwar @ Hiar afed g9 arell s, fagrfoat
A we U @ fRaE @ ) angfie arda gara A onfaad, for ok aar wxaamRt @Y aus
¥ 3F® WIS YT SU Bld 2 | W AR BN )R @S alT e W e ey &
e @ fag o w €1 gud ek, wemwadfty offew § Remadiua, Ated @ sRgram sk
ST BT T91d TS AT O BT a9 U]T AT & | arafore geref ag + qamar @ & v
A sEax IR wHrEE 99 eu 4 faaRa 98 &, e R v ek at wyg @ fqenfyar W/
Siraq sfiar 2, 981 a9 ik fefa o s ey smawasare @ fay dadza 2|

106


106


AT ¥ JaR JEol &1 DA 999 IRR & BY F W@ T€T 2, of s gEd wR ik wwd
T aad ¥ &3 URART ¥ ggol & i JWER fHAT Srar 81 @ Yo T AT 9l @ R,
<fes a1 Sfad e d A 9@ 8l S1ar @ | SAfieT 30 Ged ¥ wfaar o § faedt 8-
"JrenT—ofel faeme @ and @
AHHY AHATYR AR GG
I © ol 9%
ewfy 9re &1 99 w7

SEMAST B ‘BT d9d 92d” HAdT IT AYHA d=dl DI AR AN AT AT © & 99U D
AT, Rren, ik g 4 afa sle) s @ S}l A U SIS qanRi €1 9e 9 ©
Sufdrd g=d 1 U sifiwar ik i @ fag gad #=d @ d S9a1 <€ A1 Rpd el &l
3fed a8 R A B HAGTEAT W YT 6% AT 2 |
“Ble-BIC 3 =X

gg af @ H T8 =,

TR IT YAl B BR BT Hdold
4 qEd © & saax dic A
T2 B oI A UST GAD
o ot € e BR gwaw |l

ARAR 9IS &1 SaT SIHI IJFAfSd 2 & I8 A @i @& fay &3 smawas dal #1 &
7Bqd il 3 | A B YAS Fael] H, HERE UM $ AR FAGR AR GEEE b J9Eg |
ST STar 2, RIS 98 qURl @ UER AT S9@) QER@ # S &Y Y@l gdr @ | 39 e #
I® Mg f & A F, o <@ B ufsAl A wd ¥ ST Y@ B god Ale 31 WA HA @
ATHAT AT ISdT 2 |
IFIFABT AT Hfyar w¥pfa & ma—ura § VA AN B HfoAzA &1 9 H7d Y foredt & -
"B TQ T —
& pedt daral W 76 P A,
Bdl R THS B oldd B,
TeR 4 fody waf w2
fraat enferal vgfafay a0
R oY St @1 A AR T B w9 D)
& % AP afeeal | | @
faerst & forue -°

A goref sfieq @1 991 uRRefaEal @ik sgyal &1 &30 @ 91 8 9™ & 93 a1 IuaE o
¥ yifad a2 1 g8 Jmef 9= @ T, gud, "agen, snaiar X dhmen 9 ge1 shar 2
IS 31 Hfaaen d gz Jemet wwe fiwE Qa1 21 3 s ) we afe & @, S @ ud,
I=d @1 AT R e 9 Y foifawr $ e dwe § onre It € | amire aenef
Ig GASH B AR dT @ (& faem 3R amgfiear &) a9¢ & dEcE gua d4 =0 @i 3R
W?ﬂﬁﬁ,ﬁ%mﬁmaﬁ&uﬂﬁdmw HY¥D GISHI &l Ao TR U H3A & fag
Ra &l 2

{

fredar @ 39 SR § W gura A @arw wAgesan, RFAl, 99, g9, <foal anfe @ A 8 @
Bl = IS o AHfE Ue @ U A AR W 949 Y © | SEIST 4 7 dad R
# Ifag &¥ at W A o+ &1 rue arferar 3k srue aifawa @ faw weda & s9a wniyor,
59 3R @ dHell® $I AW AT dorm 9gad & wagaefiaar 9 e sfaaren § sifrers
21 3 AT B X G IR R & A9 Hfaar &1 vy g9l @ RETfer #1 sfaand
g IR AGYY Bl © [P T U@ d8ax IR ARY G ¥ 991 9&d ©, Wl 9l i
R fid sk el & wrer A dgurg 9 811 S99 Hfaa]d 84 g ff R € & &4

e

-

107


107


TAIM 99 & GrT WsT 9T A1y 3R SS9 oM @& oy 3marst SorHl arfev forqe arer =g 8t
W2

-

1 IIfdT, Sivd @ fSigfl, g 49— 45

2. AT, Sied # fara, g 49— 61

3. IS, ®fd 7 HT, I8 F— 20

4. @I, wEE  Pfga] - T @@ & fav =y, 9l gereE, 2019,

gss 9— 7
5. 3FMYer, YA  Hfaare 0 A 9 & fav =ywa,  arft gersE, 2019,
It d— 14

6.  IAIADI, AU, fHaaer FHe, a3 f&ecll, UM HIHIUT 1998, Y H— 96

7. SIS, qE—HT, AR HEdIS, GE] feeeft, Terq BT 2007,
qs d— 175

8. IMFI®I, Iy, fHawex  gereE, 98 0 fieel, @O WEROT 1998,
qts d— 7778

9. I, Mad Wl T gu $I, IO UHIEH, JOTHIYR, YW HIHROT 1995, UG H—
36—37

108


108


IRGS 9 Qe § S REm 3R P e o1 98w

Corresponding Author

1. WU FAR
wiereff, sfaem fawmr, €. oR. v . faER fawafaened, gooegR, faerR

2. Si. IR TN , U, UH.UH.UH.9HAT Hiciol,siersl,d e, fagr
9197 Ared WARg e ed] IR fazafdened, goramyy

Received: November 2025; Accepted: December 2025; Published: January 2026

Citation: ¥R R, Si. IRMAY T 2026 “skEs @ fdom A S Rar ik v fasma &1
wg<d’ ICSRD Review/ http:// www.icsrd.co.in /peer-reviewed — research-international-refereed-
journal.html

GINK

ARG ST B WINUAT B A9 25 I8 ST GAF YT & gHT 8 15 F9F6< 2000 Bl
fSeR U9 @ ST BB U BT 28 df AT §AT 3R AW AIRES DI AU 3T
Uga © ¥ & fde A AU AEE@ &I US ST UsdH fadr I8 WS AT HaA
T He¥ AT 9dl o I8l & fard 25 aul H SIR@s 4 &3 SAdR— d¢mM, faerd a1
ugdl, JoHIfae dedRll R Afeardl ygard & W99l @ 19 AUl AT g
91 2 |

IRESTEG U Als R @ST @ W@l 98 AU Sudaferay &1 it ggr il geifaal
$l X B B A3 S & W1 I 9gT ArEdl @ SIREvsS &1 Sed Rrem #
Al (A & s @1 A/ 31 ik o Sref

SIREs H Soa Ruan d Foliavor &1 @R gam @ @ 25aul d el sidl,
faeafdeneral @1 d@aT 4 W9EE dGIddl AT € WS G¥DHR gRT $Ied fabra &l
9gd deTar f&ar < =1 2 |

d% EXHR §RI il ST B BIerd [AerE &1 ISR &1 dY IREvs & gdl
®I HOgdl YeE Al BT T HIA B de WROR, MSA WHR IR Al &= A
SRR & IJqER UG PR @l o |

IREs ¥ URuRE fer @ ifdre wlera—smenRa Rrem o) ik At 9ed W w 2,
St AaEIR® IgHT R abNa! F9 & wrAfiear dar 2 | amfae—anfie uRad=
$T Uh HEdyul o B, N®T St USg @l SareA-snuRa sefaraven 4
AF—3ATATRA sefcyaey § 9qcT 21 8l @ 99l H, Wsd A (U=l 91 JaT eIl
(Frizfid 3y @ A eoufawra ) &1 W a9 3R A snfeared &k grfior
gyl &1 faf¥re smawgadRi & g1 o1 @ foy S<=a e &1 o Se[ R eI
afsa fear 21 usha Rrer A gagd 2020 &1 @R &= @1 2, 1 a=N" Amwre #
Rrggor, sgda™ @1 derar < 3R faqeh favafdenaal &1 uReR enfia &= @1
rgafa 39 R ofed 21

& ves:9ed el sivre faarg JAeR

109


109


fefoica Rem wsg R 4 Iz puiedn arell R &1 e gad i1 @ ferg
fefSrca Rram o1 dedR ¥91 R R far o @1 21 IREs d gAagd 2020 S
Rien &1 sgfavas, siad—maiRa (Sl faem), R adiar (esfie 93 3w
®fec) 91 BT 2| yg= fAuwdmsi | 2035 d@b 504fIed Gbd AHIG AU Bl
ded, 4—adfa Eae eRisd, sg-ydvENeN | SR A3 ARl i 9l QAT
wnfel 2, Wit g sl @ fog Rieam o wadef g9mar 2| sires § gagdy 2020
Sod RiEel & W @ APeU ATaWP yRadd Y U e IuAfl AR Blerd
JTETRA AR ATqRIRS 991 ST g9 foar a2 gare &1 Rifdra ik 3T alera
Yh YA ARG 91 R SR feAr a1 2 adqq Riar &1 ol g”da gar &) 849
Y HHIEIRI &1 f[Aera H31 2 o 9 U @eg a1 uiftd § e gla] &l )
o e ik lerd gaein s Igal gfadr @1 qeg s @ forg wad wrRpee!
IUHYT 2 IR AGNEDT & 38R IS8T R Al d yurdl €7 4 g<eld &34 @ forg
91 3R BT UG HIAT © AdHI UaHq dierad REr &1 vd dsayel ol aafe i
I Sffed H fHdl <gaur & fay dIR &A1 2 Jael 3 &9al $1 usardex 394
ATF 9e™ WX TR AT &1 BT § ¢ SIR@Us 3 g qoIr Hierd o) smenfa e &
ST JE @ difd ISR &1 G191 (e 9+ W@ |

sIREs H I=d Riar & forg wagh 2020 @) we@yel faRiva] s9 o € |

Il UIGeI$H IR Ig-—ydvEe™ - BEl Bl 1 9id q91% Afidfhac, 2 9a 916
fewian, 3 a1 4 a9 S e &1 fAdeu 2, 99 ueg d= 4 sisA ardal &1
I&Ha 9 &l |

s4—adffa Eae sRisT: ST Rian &1 iffe wg-—s=[@ 1 & fay 4—adffa Eae
UTeshA Y fhar ar @

osiie 9@ 3ifp wfsca: o fSfoca vy 4 wfse R =1 o1 oaven, ™ 8=
Qﬂiﬂ@ﬂ?{ﬁ?{\ﬂ%ﬁa}%—dqrwwﬁl

Tgfavae Renm R sgHa™ & Hled—snaiRa Rer .k R dd U, AEdide
ﬁmﬁg@m@mﬁm$m@1ﬁmmwﬁl

g3 AR A e W W) W) ST RiEn & gad 9 @ foag a3 Amet
@ yicarfed fear <im &1 2

Riee ul¥ieer: Rieasl @7 aaeailfe qgar seq & fag den, frsr o fSfuea
wenid &1 Ui fear o ver 2, ford siRgs o wiia 21

SlISeR 9T ©IIRES H 2035 db Sod RET 4 Hbd TG U $I 50
gferadsd uga &1 d&d @ A 2 (e gnEaeE (i @ sREs @ dfaa aar @ik
el o Rl & fayu Rer a6 ugd A 999 B Fave @ Risd WRaR 3
D WROR Tl A ARl & $Ivd e @ e 99 «a[ foar 2 afe a1 &
fa®rd &l 9eTaT IHR U D IS BT &I AT ST 4D |

I WBR gRT SN & o1 & 2 F1 "ATUDT YIS, US] WBR, 3AMUD §R

® = A8 f&ar g |

M WIPR 3R o WGR Il & gRT Iod R & fagsrggfaa snfa, sqfaa
SHurfa SR e fUssT afa sl & sEEhii far o @1 2 39 guRt &1 SR
IREs o BEI B Afaw & fau AR 9T AR S IRaw wr @Y e yeE
BT 2 |
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LA
1 3IREvS H Sod PRI T WX AR AR & AT JdAR. TAT BRAT |

2 BIerd fAPTe &1 Y IR s WBRGRT Yicds 3R g1 Aiferal

AR BT JeATHA HIAT |
SraygoTedl

39 IJegI- H e X fgdiae <9l uyerR & S &1 SuAivT fear war 2 | fgdiae
sl IIRGs & faf= fazafaereal sREs WaR @ affe Ruid e =R 9=l
3R fazafdenreal vd AR & I USRI Ud JUGIRG Afet@l | vafya fear
T 2 e S IIREs g @ fafre fazafdenreal & wewn Sk s 9@
vafya fear mar 2 |

RS & Y@ Sod Reor g

da 3R IS T

IR Gfe faemdis fazafaeneay, gade
ISR el W3, SHRiayR

AR U999 G¥I™, !

dgd fERd &fe sikas,

Aeea @t gfafdd, o

oy favafaenea

M fazafaere,

fa=raT Wra fawafaeney, somieTT

Plce fazafaemery, argamn

g, &g, 94 fawafaere, gaer

Hrener fiateR favafaeney, afefirR

fasic faer) #eal siadiad fazafa=ney, a=d
for fY fawafqene, =

RG-S utenfer fagafaemey, fhH

SI. T gare quofl favafdeney, =i
GERICd IRk

faven §xclege e Satarel | A9, bl
foven ey &ifp Salarsl, qaer
IRAITH Bicdd 36 FONFRRT Us Saidioll, SHITYR
THSI, IFTFG IR AR SSIFRART Bidw
ool fazafaemea

Il oI favafdenerd, SHRIqyR
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afdt gfafdd, Wi

CIEC NGB CI NG|

gz ras HIdT  gfaRid), semdenT
Fd arfec g

& faamiis, da=R

afefe sy sienfie faera

I PRIgA &1 T - 59 & @A+, s@ra SR SR SEhn &1 Sw:al 3l
I &1 @ g Swa Rrem 9 Id UeiaR IR aR @ T

abial faRivsanr ardE @i fqemdic favafdene, gvare o yq@ W T &
G4 N SHoll &= § daeNel darEr X fagivsdar yerqd avd 2 |

RISAIR & 3[d8%: Sod &1 83l &l 9 99 dI6iR 31 AT T AT A D
foU Smazas Id Ue Bxdl 2, R S9a) ISR &9dar dedl 2 |
arETfore gRad= i aeredvor

Y fde SIREs @ 991 oAukdig el & fav S=a R amifee
ferefierar ik T ST BT U ARG AT 2B |

Afeer aipeer: A N Biadsl G G & Jregq A Afgaen «of Swa e
¥ 9rfierl 9 2, 9 9 anf¥fe wu @ w@dd 8 W& 2|

AT &1 91arRier & Ay 4 arfie—anfdie SaEaRt &1 g d31 3k i@
SITRe ATl & fFHior &1 garg fear o a1 2 |

T RGN g AR Ui
el 4 gfg: fUsd 25 auf § fazafdenaal &) ¥=1 3 € Sg&X @ 30 81 TS
2

|
fefiiea 3 Pivrad faema: I59 AR A TR Uicd 3R fSfiiea amdd ol
gfaemg g® @1 €| |1 81, CISCO3IR ORACLE oIl ®ufi & w1 fidex siera
fawra & forg wwsia feg 1w &)
fo<ia werarTesll et sise ors oWl JIT-me & Aregsw 9 W9 8l & feag
S7a e &1 Jord 99T W1 ET 2 |

g sk wfes &) g

hd THIH JUI: adqr H SRES B b AMHIDA AT 9T 17 9RI9« =,
S 2030 T@ 39 UREA S &1 e @ AT 2|

g erar Ik REe: @3 W@l 4 REel @ @l us sk osnyghe
FANTRNER &1 $H Ue g91 gHlkdl 2, o8 R &% a1 & fadra & forg arfand
2

IqHE™ AR TaER: HN, TG Hui R gafaror S| g3 d IgdaaE ol 3R
s ArcdTes ]9 B AATIHAT @ |

IRGE A W@ HIvd Qe G gaRt & SRS URIEvT u8H wid 2,
o sIREs  @ivad faera fiem @ad | (SivwSiavE),  CIPET
(), NSTI(SHRIGYR), 3R MITCONR®) wnfia €1 3 WA 0¥ SIRES &Ivid
fas™a Ao & agd wadT—ArERa AR aadiel siva R
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ARES A U@ Pive fdbra geerme

YHRI AR A=Al 9T eI -

ARES B fabra frem aaEdl: I8 g @ qe 9 @ Wl 18-35 99 @
a3l Bl BTl ARIEAT Ye™ Sl 2 |

dde Ugiefied sSIfRT vd ylenfiel g |, ddwfes diR dgieffied
a4t A dierer ulreror dar 2

IS blierd uf¥ieor | |, SPRisyR: sieifie ulEer ik Rieuer secwe
uf¥reror & fog uqE 2

SRS a9 <d ®F: db-ia) Hied & fog |

NIELIT]RIH: $9cR STEdIR, Acafd T iR AitedAR Yreashd AT ST © |

freft sk wge uideror yaran

freai AmRed dex, 49k A= a3 4 wadc—smenRa ufdreor |
ATl [oqd: FHIV AR & fay (GE soRErT #) |

geweHd sEIcyc A% feufed wida, dl | vagadiva Reed |

alRreor &1 SeRYd : 4 "erd Al arRefl g @ Sfavia e9er, R,
Ao, S v daqy, SilX sifeee o a=af & uliféra awd
SIREs 4 dlvd fae™

ARl Pl AR II IR W $H HA, AT a9 Ad4 AR T
Aaifre e @ fau @ Hewyel &1 g8 i 9faursl &1 smefe s
(G fafrior, qax XM, ansdl) @ srgwu uldiféa evar 2, ford 1835 3y @ @
arait & rft arsfifasr v snefHzar fyed 2

IRGES ¥ Hivel fdHg &1 a8

a1 garad A S ISI @ FaRl &l W WX ) IR $Y AWIR B IEER
e &1L forad 4@ gER Ul H Udrd q @ |

Jteifire AT & Jwu RIS SITESITHTH & HIEIH 4 202526 db 2 1@ Jarsil
Pl SUNT—AJHdA DI UK HAT|

T &R ST &1 SHe: JaRil &l 93b A16R MRS STHu=dr &9 H=AT
IR Sfled ®R 4 YoR AT

IR S I 98EE: a9X ¥ (SIR$ve), fafmior, v swal¥res s &= 4
Piere S=I9 | T referaven &t Aoqdl <A1

Agfie deld A cHdloves R I GRAFI & W 9 o W34 gRal, 3R
sSIRIRT S a3l |4 glRieor Sar wies & fay IR S|

AfFT GRhHIOT: AfdRi d de-a! AR AdeRS Riar s R 9T |

UHE Ugd AR AISHTG:

1 IIREs HIva faer™ e arasd
2 gegudl aRefl Ao

3 fozr "o
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2026 H 3RS & Y sHS Wed & WA Usq

Se—aenRa diera WA a1 iR wsaR RS S| v g3 d sled
af¥eer, faeiy wu 9 NIELIT 3R uq@ fawafqeneaal (W fdwafqene™d, psPMmu) &
99 5= @ AreAw A, dr@l Bl B MY AR & fog AR wR @T 2

RITR @R @WUSRRYRHEA aRefl FioAr ol ugd &1 Se2¥d 70 ufiera ulRiegain
& WY Ao e 2, @ € widsu sHIRRed &1 9e@r IHY YAl &l
ISR A aTdd ¥ AR <+ dTel 949147 2 |

Sod frar 4 gar: g Rrar Aifa gt 2020 & agwu, fEd s—dwE @t
S, Bdhed! SAdUAC AdIeH!, AR TN If6T waas & #wregq 9 RBrer
@1 oradr A YuR fear W @1 2

Ifefa SR Aafpd AebIaRel: Hierd Rar Jarsn &1 9 ddd JASTR U R @l
e, dfed S= scAfdwardl iR @M IR Aferd fdera iR Gmnfae wrfa o
RIRCE AR

YAT AT B Usel: 2025-26 $ <IN, JAT AT DI fdHM¥, Aiged &udr ik
AHEIfS® $7Fad &I d9¢1al o+ @ forg falme sriepa admg|

gaasft R feawrs fAe™urior a=1 4 dfde samar & 9 $3 3 Afgarsi
& fay fauiy feforea ulRraer YHil=aa w7 w ok fear o <@r 2

UISIHH $l SEUNT I JETAGARI S ATHY I

dlgadl R yDIPpa UrcIHH D UGAHH $HI 39 d¥e 4 AU N & SsEd
IUNT—Hee Bliera 3R yAvEl R e sfgd fdar o "o, oA giwfiar, Ser
fagdyor, IUSHIUL, UG ATTAA R dFAINS T i 2 |

AR, faerag garel, Rgar srisal, [ied Aadl AR fa<da wsmar & aegq |
SN & 4 Sdaifae e wWiftd &) dife arsfds g &1 sqg9a ue
far o1 9o 3R AEsiRe aRiEer S 9T S 9 |

A & Iy arded & & B Bl WA BRAL HIEATDR B ddb-1d AR da
JIadia afed e @ foly e &1 @ divd fAErex ureasA—uRET i d8dR
9Y, drfs Eas a8 @ foag dar &8 |

RIS dfscdl &I AUAHT 3ARST AR JIU & AFEIR—EG dids AR dd-dl
fawafaene @& S99 dAfsal 4 Wom o W @d REr ik erded &1 A &1
areIfiedr ] @ |

fifora SeEl &1 SHSATSY 9 ddg dE s Qem fifa v grarfaa wsda
ITHU BISSYA & IAT®Y, HId A SFHAT B ARG @) Ia™Har AR FHdd
WY W) AR Aeeft gEfoat &1 awee s 9ad 2 |

IRGs $Ivd faw feE aaEd GIvaSiagd) g |4 &ivd 9™ | g4dfd@
g fafafr @ forg Asd W69 @ ®u § o &l 2 3R Fgawen & gardh &ilv
$I HIed IR Y FA H FEIAr S o |

SIRES ® ARl bl D I9M & I U, SITHSIYHTH &I & 2025—26 AP 18
¥ 35 99 P AR B 2,00,000 AT S P UK HIAT © | IATZIRYAY AT D
ded, agyfaa fa sgygfaa sEofa o= fUssT aif AfFen af & sefiqarl @ foy
Iy Hr 50 9 AP 9grg g 2| U @1 SR wiva e & adwE @i
Afesy ) tenfie 7 @ Ry T ER Wl Arlifasr gira -1, ISR 3R
T BT FA ST, IS IATAT Bl g HAT MR JaT YT & AT 2 | I8
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RIS & GA131l &l DIl Y& R, Y: BIe Y& HRA IR ST DI Bl qGT
AT S° JIOFIR & IJAET 4 Siis BT YATH Hxal @ |

31 Seel @ gfd @ forg, Sigadigagy gzt arefl giemr & sfavfa wft siera
fae™a ygal &1 srEifraa sxar 2, ey 9rR w@ Su—AaieAg e §

1. 99 ATl SUTEAN Hived 35 (SIY-—ad)

2. 989 ARG HId fqara gio T (Taeisdarg)

3. slfd TR I Bivred fasra G (d13mgReay)

4. Bicie 1T v R & |1 ASHIR &AdT Schsedl (Yadd)

J JioE] grdsfie—feh arfieyy () dfsa @ aga darfaa gAY €, foraw
ot a5 @ ufEer Qa1 gsaen (Avadl) &1 ST el e, 96k & forg
yr e ufrerer yeE w1 @ fog e fear smar 2

diead faww, g divd A AR S+d divd e gl @ Aegq 9,
STEIITAYE SIRES @ YAl I Wrie SR YW &) AR IS Y9 A b
anf¥ie faera 4 Afba ATeE <9 & Ay mawd I&daRi 4 ¥ & & 9a™
Har 2 |

feat At g @ fae @ fay aedie) Qen afa smavas ik Agayel sy 2
ARG 4 de-ial RiEr & faora ik g8l & gash &1 geie aadier Rier suder
HIAHT B

SIRGS @ YAl &I ACHAPT AR AR & FE d foay TR TsAl @1 3R e
ST USdl 2| BAR YAl &l sIREs H & AR & I8 g i 9o 39
forg &0 &3 91 pufl, S 3R HeHEl @ 9 §9siid $R @ T

favafaenaa & wwdc, SUf@r iR STUT—HIA G841 Yditel &1 - W &1
T$ 2| IRGES D YAl 39 ST & Ued 98 W9EH 3| g3 g7 favaw 2 fe o«
THAID! HITA b S=d db-ial Rear urd Wi gar Sud«s s dl 3F$I 98
IERT WA & JBT Wfd 87 | 39 ISR I AR D a1 A T dad @
fFar sfer Gl sIREs s WYg SR GuEld N EIREs & Al gHd
GRT A dEl & 5 & Ao o) 999 991 Goft Rar 2 premdd 3 gwcH
SN 3R AT &1 W YuRA fHar| 39 AT & ded d9uc 3R
TIRCAGUS BIEI bl &l WS BT $SHIAT SdRIHA &A1 Sgnn | g9 BEl &l gl &
HI—HI YTHIUT STl H & &4 1 Hibl fAdam| 32 sdfed & dik 9v 10,000
YA & wigus e |

afefe it BT @ WuAl A 9rEM 9 sl 4 $EL @ b3 gfoErend 8 e
349l @) M ® BRI AU JUAI Bl YRT T8 P Urd | S Bl &4 H I@d g
ool FTecH HIST BIS I Y& Bl T3 I8 AISHT 3l Al Uged Y& bl T3 2,
foraa aza S<a Rer, st Afsea sk a9 831 4 uels &)1 & 398 Bl
ﬁ4mmaw1smmwmaﬁﬁmaﬁnﬁlﬁﬁq\vﬁ#$
TS A 91€ SRS Y& Bdl 8, MR WHR 39 A9 & oy TR 2 115 a
SR db HT REr ko1, 4 faed &9 SR, HIM YT B P US ATd 916 SUHIATS
Y, M WRGR AISHT P TR B 199 db 2,430 BMEFAI & &I &A1 &1 a7 o,
@ 200 IS ¥UA PI AR fIalRa &1 15 B9 &a19 W 15 1@ db b1 RaEr Fkor
<+ drell Ugell XIS4e |

R & &89 ¥ WeR 3 I ugd
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ool ISTH Hfec B8 & @I WReR A facer § g=a e & fag 100 ufdera
WiarRy, 9 el § qweradl @1 U, 6igH W&d A% gaiid | B Ioand
31 2| S Pel fF 9 anfeardl 3k fed e & I=3 1 facw e ue1s a%
Re 8, Ol ygdl fy% qusr o |

HIgH BRI AISET & d8d 23 TRl S 25,000 U B Usell fhed il |

frsps

AT ¥ dag fawafqeneral &1 sierda—smenRa fag= Rram @6 4 sRafda &= 4
fasm Rrer ik ST @1 snawadae & 9= @) @r$ $ urel o 9édl @, e
Hdd dridad ® oIy 98a% ®©U 9 IR 8 934 | I8 sy Afa fifa (@@dd) =
AUS &l S JJ6UY B IR QU B dAMS GHAr Pl derdl © IREs d U
rRiPpH Yo [Py MU T a1 Stzy aRpal S ST B 91T & ITwUY DI Y&
b I8 WD 94T B, FEd Wl asiifdsr & s@wr sk a1 &1 e A
gHaa 8l 9 [arsil &l [eradigel sierd uRkieer iR AEdids |99 ys| $e
@ fog gomell @Y gwar 3R arRid &1 9™, dife Sa@) AR &+9ar d gfg &
o 3R lad B & d R HAT O G, a1fd Fedl IR AT S qRT fHAT <O
o G AT G9reH & forg )

Rict]

1) Rising Jharkhand (2019) Skill Development to spur Socio-Economic Growth
2) Jharkhand economic survey 2025-26

3) foran &1 AR e &fe, e

4) THI WeReH® THER T, A<t

5) A1 A& i (NEP) 2020 HRH TRBR AT G fIebd Haare
6) https://shodhganga.inflibnet.ac.in/

7) Higher Education in India : Vision 2047

8) https://www.jharkahnd.gov.in

9) https://jshec.jharkhand.gov.in

10) http://www.jagran.com

11) http://jsdm.jharkhand.gov.in

12) https://jharkhanduniversities.nic.in/
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LIRS

URd § ofd &3 S &t 3nfifes oeifal &7 MU B 1 I8 9 Shad fa<i Jarem &l UeeH &l
&, Sfces a1, S9d SR BT facRur & ArerH | fasra &1 7ifa ot a1 31 ofbT sgawm
g § s gHIfaar 3R TR HINE ¢ |

LRSI

TAUIY (Non-Performing Assets): 50T a3cll &1 BfSTZAT 3R Fgd SbrT HUT SfhT

YUl TR ge1d STed &

aﬁﬁ%ﬁﬁﬁ:%ﬁm%%%%wqﬂwiﬁ&ﬂﬁﬁwa@

RSEEIN!

JTHI0T &3 | ug e 3t ot ISt STl sifeb Jareft § diferd B

gﬂmﬁﬂ g1d: TAR Faad HaH SR U SaRadhdd eed &I Sfed s
|

AT A1 ae: HHATRTT B T3 db-1h 3R dadd faxi1g URERT & 3y

URIferd =1 gl 7

JHTIATE

feforea dfst ok fpics TganT: Hiarsd dfd T, gutaeg SiR feforee yram @
TEHh| b Ugd I 8l W@l 3

fo<fia THIARM: S ST 3R ATSHIBRAT & ATedH ¥ IrHi0r 3R TR a1 &Y
ST T Sl Bt U

3 faemr & anrer: dfd & fawr sik Iafiydr o1 sgrar TR GDP 3fg |
eI g
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. :rarznwﬁw&rr%mwah FHEH FfGH 3R faiT Ser Tfafesy ¥ ey uded
3R UTeP TaT 98k &l bl ¢
o WA ST mafRu-sga AR Sk Tad s &1 Uicirg= &3 &1 &

[a)

T TMes; ;- SfHTT AU, Yeed, TTU, H07 aan, feforea dfd, arger qRen fo<ia

WW@W

=g

YR P iy # §fdh T & Uw $ig 31 g3t & 0 g1 98 9 Had [aaid Sanei &
T BT 8, S gad &1 (Haw § uRafdd s anfie e &1 nfq +ff Tar g1 s
AR YaitH BT 7@ Ui 3R §¢ SIa ¢ e I8 ATeeh! Bt Uemafl, qob-iid! AaTarR]
3R e o & s Sqa Rfd BT 8|

o &= @t Yfire

. forita woTdem: arior ofk 2red ST & | i bl sliuaTies facitg yormelt 3
S

o 3w fasTa: I, AUR SR HN FI HUT IuAK HRIAI GDP i H TNEH|

. TP fRRET: F9d 3R Fow &1 sed! &1 TeTaT SR THS § ATfid JREm

AT o=

qoAH uRez

YRd H oifdhT1 & ol & gad 381 8| F3fored dfdbr, Aiarsd U 3R gaians ot gfaerst A
TEH! db Ugd MY §+11 <l 8| I, Tgd TGN, FgaR FRe/ SRGA 3R Jreior &bt o
e uga St gfaaT e o) wifed s g

31T BT T8
ST TaaT Usre ot FETS 3R THTTATSH BT [T HRAT I g difds —ifa-
fafarel, ST IRIaRT iR Myratar &Y Hias &1 fexn du & & Heg i I& | I8
3T 7 HId aAH AN BT SR BT 6, Sfewd 3 awR] HI Ui T@iford Har g
S HRd Dl 3 faxhia wfedd 7 &1 3R SRR AR Ihd &

e Ttaf -

Ig Wi FHe YR SfhT et & v fawdi o diifee = I 9aftd e a—
tfaeTRi® faem, Famea uUR, TIUY Td sy, f&foea ufvads, foxita SamaRE, amg
TTEA, 3R Idd—TY g S RTd 3R Hidw & 3reqg o1 fo=n aardh g1

vfagTRe faer iR I=Tds gRadT

. T ufergyf 9: 1969 3R 1980 & ¥ TIC AaSie &8 &
3P| FT fAIR g3, ISRIHRT (1991) P UHTd fAoht 3R fad=fh dt o1 gawr I gef,
IdTe fafgeferur 3R TEe-dhiaddl R SR FeTl
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. AT fOaR 3R Ao SeRa: Urufiidar & T, Triur RaT Aedd SR HiY-
o R Hfga it 7 Sfb7 o1 e &1 SuHRu =

. XIS TS I SfdhT g, Ty iR Wid Wi db! &1 3gd
fafay uE® &ld&qwdlsﬁaﬁﬂ'aﬂﬁﬁﬁﬁﬁﬁmm%l

ﬁumﬁuﬁerr\fah?
gwﬁ@n ST AR Uoh vafwdr, Ra-2fe 3R fafefsd
W@raﬁ@nwmwaﬁuﬂmg&m
. EUICAY] T4 BT ThHad: BT aall &1 GRINT §d [, TR $hige eaih-
3R Rpadt uforarsfi &t edT-TRa- # GUR &1 dd Sa<adhdl a-t gl |
. XA 3R URSRIA: 918 I, 3ifSe HFERAT 3R UHHuT A URara- siiad
3R A St & FRifd =a § Y Ry

Wmﬁﬁ@ﬂaﬁ?m
Gﬂqmweﬁ?ﬁmw 3 U, YaeRd Tdhe GIPREHRR,
THUYUAS) 3R hise SRS ARG J TTHT §¢d 38|
o JHTYTH T: TR, B0 TS, Wi =01 3R Ser-a1fad shfse Wi
U&ﬂtri%rqumﬁﬁw%m@q
. TMY UG T W R&TS Aled, ddhicdd Scl 3R HTR-3MUTRA SNaH Jbddb!
P U SUBRVT & T H id el 2, W Adeiies 85 3 Sobl 3 ermrar-Faion
IR 7T Bice-ufasg st +ft Wt g1
fefSrea sfd, fhes Tpiarur 3R AR SifgH
. UcH 3HIRReH 31 faar: Aiaea ofdh, Roa-erzs tiey ok whtems-ga At
ﬁm&auaamawsﬁwgaﬁwm|
. fhee-d® Tgal: SIS, KYC, AZHI-HiSe, FoaRid iR deg-TSS qarsfi o
T SR e Terd |
. ISR YRET 3R 3T Mu-HIgar: sed fefied ored & 91y de-2efo, oik)-ow
3nfdbeamr SR Mam®Ig SeT URefr W XY SR T §; AFd-thaex JRET 3R FRd-
ok TSTRM TR 31fee YHTUT- SR 38T &l oewd & |

fa<fia gumaRE iR IS/ gvTg

- TId, Hi¥e 3R A1 TP Ug: IR I siprde, e sffthe TRmR ok
Tolc-3eTRd Aisd I Ugd dql, TR IUANT 3R TUE-3TANT (active usage) H 3R
CEIRG

. FEINP FIYUTE: Siorea AreRd, HRINT, IATE -G R HINT-3IHd by
A Bt Wifia o1 Fyfvd #d 8

. UISHIBIEAY 3R THTHTHS: TE-BU AISd 3R H-Ua! UTRd Hfse A
Igfrar & wqdF foun, W sar-ugRiT uReRfdr 3R HoerH Mfdey wR -
e AR &3 o1 Il gl
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HTd TTe, TaTer GerdT 3R aRad veed
. fopa giforrme: So ufafesy, feeme fRifd SR fefea I oiva &1 7l o
forelt Reew & 91y 718 dob-ﬂqo BT T UFRAEI0T- 3RS BT ISR Bl ¢
. Wmfr@w T8-Sl aThTdl Hed, SHRGH-THroId e 3R ffnichannel
T melaﬁq\dwlwlmu@ﬂmw%l
. wﬁraﬁﬁqw uﬁa?h 39 Add, '\%Ii(ﬂ a4 3R 3aRke TR HHH
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Abstract

Micro, Small, and Medium Enterprises (MSMES) constitute the backbone of India’s productive
economy, providing the foundation for growth, employment, and regional balance on the path
toward a developed India. Contributing approximately one-third to India's Gross Domestic
Product (GDP) and about 45% to manufacturing output, MSMES serve as a vital link connecting
the agriculture, industry, and services sectors. They represent the largest source of non-
agricultural employment particularly for women, the youth, and informal workers—thereby
fostering social and economic inclusion. As engines of innovation, local entrepreneurship, and
export competitiveness, MSMEs bolster India's resilience amidst a volatile global economy.
Strengthening this sector is not merely an economic imperative, but also a strategic pathway
toward sustainable, inclusive, and self-reliant national development. This initiative by the
government will lead to positive progress in the country's development. Furthermore, this
scheme will help showcase the talent of the nation's youth. It is also expected to prove effective
in promoting industries across the country. This research paper outlines the Government of
India’s 'Startup India, Standup India" scheme, detailing its guidelines with the objective of
making the youth aware of this initiative. Secondary data has been utilized for the purpose of this
study.

Keywords: Employment; GDP; MSMEs; National Development; Startup India, Standup India

Introduction

The full form of MSME is Micro, Small, and Medium Enterprises. These are small and medium-
scale businesses managed by the Ministry of Micro, Small, and Medium Enterprises,
Government of India. They make a vital contribution to India's economy, as they not only
generate employment opportunities but also serve as key drivers in rural areas. MSMES not only
provide entrepreneurs with opportunities to expand their businesses but also play a crucial role in
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the country's economic growth. They operate across various sectors such as manufacturing,
services, and trade and contribute significantly to the nation's Gross Domestic Product (GDP).
According to the new definition of MSMEs, the criteria regarding investment amount and annual
turnover have been standardized for industries across both the manufacturing and service sectors.
Consequently, the distinction between these two sectors has now been eliminated. MSMEs are
now classified solely on the basis of their investment amount and annual turnover. As per the
new definition, there are three categories of MSMEs:

1.  Micro Enterprises: Enterprises with an investment of less than X1 crore and an annual
turnover of less than X5 crore.

2. Small Enterprises: Enterprises with an investment of less than 210 crore and an annual
turnover of up to %50 crore.

3. Medium Enterprises: Enterprises with an investment of less than Z50 crore and an
annual turnover of up to 3250 crore.

MSMEs are vital to India. These small and medium-sized enterprises serve as the backbone of
the country's economy. They not only generate employment opportunities but also contribute
significantly to the development of rural areas. Let us understand the importance of MSMEs in
detail:

1. Employment Generation: MSMEs are the largest creators of employment in India.
Particularly in rural areas—where large-scale employment opportunities are limited—
MSMEs provide jobs to local residents. This leads to increased income in rural regions
and helps alleviate poverty.

2. Economic Growth: MSMEs make a significant contribution to the country's Gross
Domestic Product (GDP). They provide a wide range of products and services, thereby
strengthening the national economy. MSMEs contribute not only to the domestic market
but also to the international market.

3.  Exports: MSMEs contribute significantly to the country's total exports. They export a
diverse array of products, thereby generating foreign exchange earnings for the nation.

4.  Innovation: MSMEs play a leading role in developing new products and services. These
small enterprises are more agile than large industries and are quicker to adopt new ideas.

5. Inclusive Growth: MSMEs provide employment and income opportunities to people from
all sections of society. These small enterprises also offer employment to women, as well
as members of Scheduled Castes and Scheduled Tribes, thereby helping to foster social
equality.

6.  Strengthening the Local Economy: MSMEs utilize locally sourced raw materials and
employ local artisans, thereby contributing to the strengthening of the local economy.

7. Support from Government Policies: The government has implemented numerous policies
and schemes to promote MSMESs. The objective of these policies is to provide MSMEs
with financial assistance, training, and access to markets.
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Role of MSME Startups in Economic Transformation
1. Employment Generation
MSMEs are the second-largest employment generator after agriculture in India. They create
large numbers of jobs with relatively low capital investment, thereby reducing unemployment
and poverty.
2. Contribution to GDP Growth
The sector contributes nearly one-third of India’s GDP, making it a major pillar of economic
development.
MSME startups stimulate:
I. Industrial growth
ii. Service sector expansion
iii. Innovation and entrepreneurship
3. Promotion of Entrepreneurship
MSME startups encourage self-employment and entrepreneurship, especially among youth,
women, and rural populations.
Government schemes such as:
i.  Mudra Yojana
ii. Stand-Up India
iii.  Startup India
Have made it easier for individuals to start small businesses.
4. Industrial Development and Supply Chains
MSMEs function as supporting industries for large corporations by supplying raw materials,
components, and services. This strengthens India’s industrial clusters in sectors like textiles,
automotive, and pharmaceuticals.
5.  Regional and Inclusive Development
MSME startups help reduce regional economic disparities by promoting industrialization in rural
and semi-urban areas.
Benefits include:
I. Balanced regional development
ii. Rural employment generation
iii. Reduction of migration to large cities
6. Innovation and Digital Transformation
Many startups operate in sectors such as:

i. FinTech
ii. EdTech
iii. HealthTech
iv. E-commerce
V. AgriTech

These companies are driving digital transformation and technological innovation in the Indian
economy.
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The Role of MSMEs in the Indian Economy

MSMEs play a vital role in India's economy. They not only generate employment but also
contribute to the country's development. In 1961, the Ministry of Micro, Small and Medium
Enterprises (MSME Ministry) was constituted by merging the Ministry of Small Scale Industries
and the Ministry of Agro and Rural Industries. The primary objective of the MSME Ministry is
to promote and support small industries within the country. MSMEs produce and manufacture a
wide range of products for both domestic and international markets. With the assistance of
relevant ministries, state governments, and stakeholders, MSMEs also contribute to the
development of Khadi, Village, and Coir industries.

Estimated number of MSMEs in India

Activity Category/Sector Estimated Number of Share
Enterprises (in Lakhs)
Manufacturing 196.65 31%
Trade 230.35 36%
Services 206.85 33%
Total 633.88 100%
Table: 1

India’s MSME Sector Driving the Country's Economic Growth

1. Employment Generation and Job Creation: MSMEs are the largest providers of
employment in India, contributing approximately 60% to the workforce.

i.  With an estimated 73.4 million MSMEs, this sector plays a crucial role in
absorbing India's young and expanding labor force.

ii. The Prime Minister's Employment Generation Programme (PMEGP) alone
supported 89,118 enterprises during the 2023-24 fiscal year, resulting in the
creation of over 710,000 jobs.

2. Boosting Exports and Global Trade: The MSME sector is a key driver of India's export
performance, contributing 45.79% to India's total exports as of the 2024-25 fiscal year.

i.  Their increasing participation in global trade is vital for improving India's trade
balance and strengthening its position as a global manufacturing hub.

ii. A major policy initiative—the Public Procurement Policy—has enhanced
MSMESs' access to government procurement opportunities and boosted their
export capabilities.

3. Financial Inclusion and Credit Accessibility: Access to credit remains one of the most
critical issues for MSMEs; however, recent government initiatives such as the MUDRA
Scheme and the Credit Guarantee Fund (CGTMSE) are bridging this gap.

i.  The MUDRA Loan Scheme has disbursed %5.41 lakh crore (in FY24) to MSMEs,
thereby empowering businesses to expand and innovate.

ii. By offering collateral-free loans and extending credit guarantees, these measures
provide MSMEs with much-needed financial support.
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4.  Digital Transformation and Technology Adoption: The sector is currently undergoing
a phase of digital transformation, which is crucial for improving efficiency and market
access.

I.  Approximately 72% of MSMEs now prioritize digital payments, leading to
increased transparency and reduced transaction costs. The UPI ecosystem
processed transactions worth 223.48 lakh crore in 2024, reflecting the sector's
growing digital participation and its potential for future growth.

5. Government Support and Policy Reforms: The government has significantly increased
its allocation for MSMEs, earmarking a budgetary allocation of 323,168 crore in FY26 to
support their growth.

I Reforms such as raising investment and turnover limits, along with the launch of
the PM Vishwakarma Scheme, will provide targeted assistance to artisans—
particularly women and rural entrepreneurs.

6. Regional Development and Inclusive Growth: MSMEs play a pivotal role in fostering
regional development, especially in rural and remote areas.

I Schemes like SFURTI (Scheme of Fund for Regeneration of Traditional
Industries) have enhanced the productivity of rural artisans by catalyzing
transformation within traditional sectors.

ii. Furthermore, Jammu and Kashmir alone generated 3.56 lakh jobs under the
PMEGP, thereby significantly reducing regional disparities.

7. Sustainability and Green Initiatives: Sustainability is becoming central to MSME
growth, with the adoption of green technologies and eco-friendly manufacturing practices
gaining momentum.

I. The 'Atmanirbhar Bharat' (Self-Reliant India) initiative has encouraged MSMEs
to focus on green manufacturing processes, including clean technology initiatives
in areas such as solar energy, EV batteries, and wind turbines.

ii. The National Manufacturing Mission places a specific focus on clean
technologies, such as solar PV cells and EV batteries.

The Contribution of MSMEs to the National Economy

MSME GVA (in | MSME Share in | Total GDP (in ¥ | MSME Share in
Year X Crores) GVA (%) Crores) GDP (%)

2011-12 2622574 32.35 8106946 30

2012-13 3020528 32.82 92026920 30.40
2013-14 3389922 32.71 10363153 30.20
2014-15 3704956 32.21 11504279 29.70
2015-16 4025595 32.03 12566646 29.20
2016-17 4405753 31.83 13841591 28.90

Table: 2
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In table 2 leads to the conclusion that the MSME sector has provided employment to over 110
million people, a contribution of vital importance to the Indian economy. Its contribution to the
GDP stands at approximately 30%, thereby establishing it as a crucial pillar of the Indian
economy. It fosters innovation and facilitates the introduction of new products and services by
small businesses. Thus, the contribution of MSMEs is integral to India's economic fabric, and
sustained efforts are essential to ensure their continued growth.

Conclusion

Empowering MSMEs is crucial for achieving the 'Developed India' goal by 2047—a vision that
encompasses clear objectives such as enhancing the MSME sector's contribution to the Gross
Domestic Product (GDP), generating quality employment, and boosting their share in exports to
over 60%. Bridging the credit gap, ensuring timely payments, accelerating digital and green
transitions, and enabling expansion will be decisive factors. A globally competitive, sustainable,
and inclusive MSME ecosystem can transform India's demographic and entrepreneurial potential
into long-term economic leadership. MSME startups play a crucial role in India’s economic and
business transformation. They generate employment, promote entrepreneurship, contribute
significantly to GDP and exports, and foster innovation. As India moves toward becoming a $5
trillion economy, strengthening the MSME startup ecosystem will be essential for achieving
sustainable and inclusive economic growth.
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