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Indian Instrumental Music: A Comprehensive Study
of its Evolution
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*Associate Professor (Music Instrument  al) Rajkiya Kanya Mahavidyalaya, Shimla (Himachal Pradesh) INDIA

Abstract : Music as a genre is widely classified into two types- Vocal and instrumental. The Instrumental Music is
known as “Vadhya Sangeet”. Indian instrumental music is a crucial aspect of Indian culture that reflects the country’s
vast cultural heritage and has significantly influenced the global music scene. As every art needs a strong medium to
express its apparatus and uniqueness, similarly, a musical instrument is a medium to express the musical ‘Nada’,
which has significance all over the world. The present paper explores the rich and diverse history of Indian instrumental
music, tracing its origins and examining its evolution through various historical periods. Furthermore, it highlights the
role of key instruments and musicians in shaping Indian instrumental music and discusses its contemporary significance.
By examining archaeological evidence, historical texts, and scholarly analyses, this paper aims to provide a

comprehensive understanding of the development and impact of Indian instrumental music.
Keywords : Music, Instrument, evolution, musicians, contemporary significance.

Introduction - Indian music is one of the oldest and most

diverse musical traditions in the world. The roots of Indian

instrumental music can be traced back to ancient times,

characterized by a complex interplay of cultural, religious,

and social influences. From the resonant sounds of the

Vedic chants to the sophisticated compositions of classical

music, Indian instrumental music has evolved into a

multifaceted art form. This study aims to explore the origins

and development of Indian instrumental music, analyzing

its historical context, key instruments, and prominent

figures. By understanding the past, we can better appreciate

the contributions of Indian instrumental music to both Indian

culture and the global music landscape.

Objectives:

1. Toinvestigate the origins of Indian instrumental music
and its historical context.

2. To analyze the development of key instruments and
styles over time.

3. To explore the influence of external cultures on Indian
instrumental music.

4. To examine the role of prominent musicians and their
contributions.

5. To assess the contemporary relevance of Indian
instrumental music.

Methodology: This research is based on a comprehensive

review of historical texts, archaeological findings, and

academic literature. It utilizes qualitative analysis to explore

the cultural, historical, and social factors that have shaped

Indian instrumental music. Additionally, the study

incorporates insights from interviews with musicians and
musicologists to provide a nuanced understanding of the
subject.

Indian Classical Music: Vocal music involves meaningful
words in any language combined with musical notes known
as Swaras. In contrast, instrumental music uses the same
swaras, but instead of words, it employs Boles. These boles
replace lyrics and are used to create music through musical
instruments. For example, in compositions for plucked
instruments, boles like “Da,” “Dir,” and “Dara” are played.
Indian classical music is mainly individualistic in nature.
Consequently, our instruments are designed to be played
solo. Indian musicians view music as a path to reach divinity,
which is why they engage in ‘swara-sadhana’ (tone-culture)
while singing or practicing their instruments. They become
so immersed in this practice that they lose awareness of
their surroundings, merging their identity with ‘Nadabrahma’.
This solo nature of Indian musical instruments aligns with
the individualistic approach to music. In Indian classical
music, there are no fixed or pre-written compositions. Each
instrumentalist acts as a composer and has complete
freedom to interpret the medium of their choice, within the
framework of a raga.

History and Development of Indian Instrument  al Music:

Musical instruments have played a significant role in the
evolution and development of Indian classical music. The
history of Indian instrumental music is vast and detailed.
To betterunderstand this extensive history, it can be divided
into three main periods: ancient times, the medieval era,
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and the present day.

1. The Vedic Period: The origins of Indian instrumental
music can be traced back to the Vedic period (approximately
1500-500 BCE), during which music was an integral part
of religious and cultural practices. The Vedas, ancient
sacred texts of Hinduism, provide the earliest evidence of
musical activities in India.

Music in the V edic Texts: The Vedas, particularly the
Samaveda, are rich in musical content. The Samaveda
consists of melodies called “Saman,” which were chanted
during religious rituals. These chants were the precursors
to the development of both vocal and instrumental music
in India.The Vedic hymns were often accompanied by
various musical instruments. The Veena, a stringed
instrument, is mentioned in the Rigveda, highlighting its
significance in early Indian music. Other instruments such
as the Dundubhi (a type of drum), Vanshuri (flute), and
Conch were also used during this period.

Instrument s of the V edic Era

(a) Veena: The Veena, a plucked string instrument, is one
of the oldest and most revered instruments in Indian music.
It is mentioned numerous times in the Vedic texts and has
been associated with the goddess Saraswati, symbolizing
knowledge and arts. The design and structure of the Veena
have evolved over time, giving rise to various forms such
as the RudraVeena and SaraswatiVeena.

(b) Dundubhi: The Dundubhi is an ancient percussion
instrument, resembling a kettle drum. It was used in both
religious ceremonies and martial contexts. The sound of
the Dundubhi was believed to possess spiritual power, often
used to invoke deities or signify important events.

(c) Venu (Flute): The Venu or flute holds a prominent place
in Indian mythology and culture. Made from bamboo, it is
associated with Lord Krishna, who is often depicted playing
the flute. The Vedic references to the Venu highlight its
melodic role in early Indian music.

2. Classical Indian Music: The Development of
Hindust ani and Carnatic T raditions: The evolution of
Indian instrumental music is significantly marked by the
development of two major classical traditions: Hindustani
and Carnatic music. These traditions, while sharing
common roots, have distinct characteristics shaped by
regional, cultural, and historical influences.

(a) Hindust ani Classical Music: Hindustani classical
music, primarily practiced in Northern India, has its roots in
the ancient musical traditions of the Vedic and medieval
periods. The influence of Persian and Mughal cultures
during the medieval era played a significant role in shaping
Hindustani music.

(b) Historical Background: The medieval period
witnessed the fusion of indigenous Indian music with
Persian elements, leading to the development of distinct
ragas and talas. This synthesis was facilitated by the
patronage of Mughal emperors, who encouraged musical
innovation and experimentation.

(c) Key Instrument s:

i) Sitar: The sitar, a plucked string instrument, became
synonymous with Hindustani music. It evolved from the
Veena and was further refined by musicians like Amir
Khusro and Pandit Ravi Shankar.

i) Tabla: The tabla, a pair of drums, is integral to Hindustani
music. Its rhythmic complexity and versatility have made it
a staple in classical performances.

iif) Sarod: The sarod is another prominent string instrument
known for its deep, resonant sound. It evolved from the
Afghan rubab and gained prominence in the 18th century.
(d) Influential Musicians:

i) Tansen: Alegendary figure in Hindustani music, Tansen
was a court musician of Emperor Akbar. He is credited with
creating several ragas and significantly influencing the
Hindustani tradition.

i) Amir Khusro: A polymath and musician, Khusro is often
credited with introducing Persian elements to Indian music.
His contributions laid the foundation for the development
of Hindustani music.

3. Carnatic Classical Music: Carnatic music,
predominantly practiced in Southern India, retains a strong
connection to the ancient musical traditions of the Vedic
period. Unlike Hindustani music, Carnatic music remained
relatively untouched by external influences.

(a) Historical Background: Carnatic music’s development
was closely linked to the Bhakti movement, emphasizing
devotional themes. The compositions of saints like
Thyagaraja, MuthuswamiDikshitar, and Syama Sastri form
the core of Carnatic repertoire.

Key Instrument s:

i) Veena: The SaraswatiVeena is a fundamental instrument
in Carnatic music, known for its intricate and expressive
sound.

i) Mridangam: The mridangam is a percussion instrument
that provides rhythmic accompaniment in Carnatic
performances. It is renowned for its dynamic and nuanced
rhythmic patterns.

iii) Violin: The violin, adapted to the Carnatic style, plays a
crucial role in both solo and ensemble performances.

(b) Influential Musicians:

i) Thyagaraja: One of the greatest composers in Carnatic
music, Thyagaraja’s compositions is revered for their lyrical
beauty and spiritual depth.

ii) M. S. Subbulakshmi: A legendary vocalist,
Subbulakshmi’s renditions of Carnatic music has captivated
audiences worldwide, earning her the title of “Nightingale
of India.”

4. The Impact of Persian and Mughal Influence: The
interaction between Indian and Persian cultures during the
medieval period had a profound impact on the evolution of
Indian instrumental music, particularly in the Hindustani
tradition.

Persian Contributions: Persian musicians and scholars
introduced new musical concepts, instruments, and styles
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to the Indian subcontinent. The fusion of Persian and Indian
musical elements gave rise to unique forms and
compositions.

(a) Introduction of New Instrument s

i) Sitar: The sitar, a quintessential instrument of Hindustani
music, has Persian origins. Its design and playing technique
evolved over time, incorporating Indian musical elements.
i) Sarangi: The sarangi, a bowed string instrument, is
believed to have been influenced by the Persian rebab. It
became a prominent accompaniment for vocal music in
the Hindustani tradition.

b) Development of Ragas: The Persian influence led to
the development of new ragas, incorporating Persian scales
and modes. This resulted in a richer and more diverse
repertoire in Hindustani music.

i) Mughal Patronage: The Mughal emperors, particularly
Akbar, were great patrons of the arts and played a crucial
role in the flourishing of Indian music. They encouraged
the synthesis of Persian and Indian musical traditions,
leading to innovative compositions and performances.
Akbar 's Courtand T ansen: Tansen, one of the Navaratnas
(Nine Gems) in Akbar’s court, was instrumental in
popularizing the fusion of Indian and Persian musical styles.
His compositions and innovations laid the foundation for
the modern Hindustani tradition.

The Role of the Sufi T radition: The Sufi tradition, with its
emphasis on spiritual and mystical themes, significantly
influenced Indian music. The gawwali, a form of devotional
music, emerged from this synthesis, blending Persian and
Indian musical elements.

5. Folk Music and Regional T raditions: In addition to the
classical traditions, Indian instrumental music is deeply
rooted in folk music and regional traditions. These styles
reflect the diverse cultural landscape of India and have
contributed to the richness of Indian music.

(a) Folk Instrument s: Indian folk music is characterized
by a wide variety of instruments, each unique to its region
and cultural context. These instruments often reflect the
daily lives, rituals, and traditions of the communities they
belong to:

i) Dhol: The dhol is a double-headed drum widely used in
Punjabi and Bhangra music. Its energetic beats are
synonymous with celebrations and festivities.

if) Shehnai: The shehnai, a wind instrument, is commonly
played at weddings and auspicious occasions in North India.
Its melodious sound is believed to bring good fortune.

iii) Pungi: The pungi, also known as the snake charmer’s
flute, is a traditional wind instrument associated with folk
music in Rajasthan and other regions.

(b) Regional S tyles: Each region of India has its own
distinct musical style, shaped by local traditions, languages,
and cultures. These regional styles have enriched the
diversity of Indian instrumental music.

i) Baul Music (W est Bengal): Baul music, characterized
by its mystical and devotional themes, is a folk tradition of

West Bengal. The ektara, a one-stringed instrument, is
commonly used in Baul performances.

i) Lavani (Maharashtra): Lavaniis a traditional folk music
and dance form from Maharashtra, known for its lively
rhythms and expressive performances. The dholki, a
percussion instrument, is an integral part of Lavani music.
(c) Gamelan (Northeast India): In Northeast India,
particularly in Manipur and Assam, the Gamelan tradition
reflects the cultural influence of Southeast Asia. The
xylophone-like instruments and metallophones are central
to this musical style.

6. The Role of Indian Instrument al Music in Religion
and Spirituality: Indian instrumental music has always
been closely linked to religion and spirituality. It serves as a
medium for expressing devotion, enhancing rituals, and
facilitating meditation and transcendence.

(@) Music in Hindu W orship: In Hinduism, music is
considered a divine art form that elevates the soul and
connects individuals with the divine. Instruments like the
Veena, Mridangam, and Flute are often used in temple
rituals and devotional music.

i) Bhajans and Kirt ans: Bhajans and kirtans are devotional
songs that often incorporate instrumental accompaniment.
Instruments like the harmonium, tabla, and cymbals
enhance the spiritual experience of these performances.
i) Sufi Music and Mysticism:  Sufi music, with its roots in
Islamic mysticism, emphasizes the spiritual journey and
union with the divine. Instruments like the rabab, sarangi,
and daf are commonly used in Sufi performances.

iii) Qawwali: Qawwali is a form of Sufi devotional music
characterized by powerful vocals and rhythmic clapping.
The harmonium and tabla provide instrumental support,
creating an immersive and transcendent experience.

(b) Buddhist Chanting and Medit ation: In Buddhist
traditions, music and chanting play a vital role in meditation
and spiritual practices. Instruments like the singing bowl,
bells, and woodwind flutes are used to create a serene and
meditative atmosphere.

7. Contemporary Indian Instrument al Music:
Innovations and Global Influence:  Inrecentyears, Indian
instrumental music has witnessed significant innovation and
global influence. Musicians have embraced new
technologies and genres, creating a fusion of traditional
and contemporary styles.

(a) Fusion Music: Fusion music, blending Indian classical
and folk elements with Western genres, has gained
popularity worldwide. This genre reflects the adaptability
and versatility of Indian instrumental music.

i) Shakti: The band Shakti, led by guitarist John McLaughlin
and tabla virtuoso ZakirHussain, pioneered the fusion of
Indian classical music with jazz. Their innovative
compositions have inspired countless musicians globally.
i) Anoushka Shankar: Anoushka Shankar, a prominent
sitarist and composer, has explored diverse musical
landscapes, collaborating with artists from various genres.
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Her work exemplifies the seamless blending of Indian and
Western musical elements.

(b) Technological Advancement s: Technological
advancements have opened new possibilities for Indian
instrumental music. Electronic instruments, digital
recordings, and online platforms have expanded the reach
and accessibility of Indian music.

i) Electronic Fusion: Electronic fusion music combines
traditional Indian instruments with electronic beats and
effects. Artists like Karsh Kale and Nucleya have
popularized this genre, attracting a global audience.

i) Online Plat forms and Education: The internet has
revolutionized the way Indian music is accessed and
learned. Online platforms provide tutorials, performances,
and collaborations, making Indian instrumental music more
accessible to a global audience.

Conclusion: The origin and evolution of Indian instrumental
music is a testament to the rich cultural heritage and
diversity of India. From its ancient roots in the Vedic period
to its contemporary global influence, Indian instrumental
music continues to inspire and captivate audiences
worldwide. This study highlights the historical development,
key instruments, influential figures, and contemporary
innovations that have shaped Indian instrumental music.
By understanding its origins and evolution, we gain a deeper
appreciation for its contributions to both Indian culture and
the global music scene.
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Abstract: Emotional intelligence (El) is characterised as the skill to observean individual’'sown and the other person’s
emotions, to discern diverse emotions and understand them properly, and to practice emotional data to direct thinking
pattern and behaviour. The present paper aims to explain the significance and need for Emotional Intelligence (El) in
the Organization. To achieve the aim of this paper, various research papers and articles have been reviewed. Salovey
and Mayer (1990, Mayer & Salovey 1997) and Goleman (1998) with their theoretical research work and book explained
the significance of emotional intelligence in organizations. Goleman developed 5dimensions of Emotional Intelligence
known as “self-awareness, self-regulation, empathy, motivation and social abilities”. The incorporation of emotional
intelligence into an organization model can have significant effects on achieving various organizational goals. It was
found that El increases team performance, job satisfaction, and leadership ability. EI enriches teamwork, enhances
effective communication, improves the workplace environment, boosts organizational commitment, fosters a positive
service environment, and contributes to customer satisfaction. El is correlated with traits like perseverance, self-
control, resilience and performance under pressure. For effective organizational outcomes, emotional quotient tests

or assessments can be used in hiring or entry-level processes.
Keywords: Emotional Intelligence, Organization, Job Satisfaction, Leadership, Team Performance.

Introduction - In recent centuries, behavioural sciences
have gained significant attention in the field of organizational
setups. Researchers are exploring the relationship between
rational behaviour or logic and emotions. The concept of
emotional intelligence has evolved with time. Thorndike
(1920) paved the way for understanding emotions and
named it “social intelligence”, Gardener (1983) and
Sternberg (1988) explained emotional intelligence as
“intrapersonal intelligence”.Later, the concept of emotional
intelligence was introduced by Solvey and Mayer in the year
of 1990. Emotional intelligence is the “ability to monitor one’s
own and other’s feelings and emotions, to discriminate
among them, and to use this information to guide one’s
thinking and actions” (Salovey & Mayer, 1990).

Different approaches are used to study emotional
intelligence, the trait and the ability approach are the main
dominant approaches. The trait approach includes
dispositional tendencies such as self-efficacy beliefs or
personality traits and that can be assessed by self-report
guestionnaires.The ability approach includesmental ability
based on emotional information processing and can be
evaluated with performance tests.

Emotional Intelligence and Leadership: Many
researchers believe emotional intelligence has a connection
with leadership roles. Emotional intelligence gives the
strength to evaluatefolks more evidently and meticulously

and establish a link between individuals and also cultivates
a sense of sensitivity, balancedemotions and a solid blend
of cognitive ability ( rational, abstract understanding and
creative thinking), public skills (interpersonal abilities,
communication abilities and influence abilities) (Batool,
2013). Emotional Intelligence significantly influences
effective leadership by concentrating on 5vital components
of leader effectiveness: cultivation of communalobjectives
and purposes; breeding and upholding enthusiasm,
confidence, optimism, collaboration, and conviction;
inculcating in others agratefulness for work
accomplishments; promoting flexibility in judgment
processes and adjustment; and creating and preserving
aneloquentindividuality for an institution (George, 2000). A
study led by Cavallo and Brienza (2001) at an organization
stated that emotional skill distinguishes effective leaders.
High-accomplished managers were perceived as having
significant levels of Self-Management capability, Self-
Awareness, Public Skills and Organizational Understanding,
which are assumed components of the emotional
intelligence domain. Emotional intelligence enhances the
leadership qualities of charisma, intellectual stimulation and
administration by exception and contingent reward (Wagner,
2013).

Styles of leadership have a relationship with various
aspects of emotional intelligence. Burns (1978) defined two
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types of leadership. Transformations leadership isdefinedas
where a leader encourages subordinates to rise above their
personal benefits under the requirements of the
organization. This builds trust, allegiance from followers and
also motivation to achieve higher outcomes. Brass and
Avolio (1990) stated that transformational leadership yields
organizational change and emotional intelligence is closely
related to the use of transformational behaviour. Kumar
(2014) analysed the association between emotional
intelligence and transformational leadership and established
that features of emotional intelligence like self-awareness,
motivation and empathy have athorough relation with
transformational leadership elements likepersonalimpact,
inspirational motivation and personalisedconsideration.
Bass (1998) believes transformational leaders permit their
followers to face conflict or stress successfully and provide
safety and tolerance in times of uncertainty. He defined
transactional leaders as those who give special importance
to work ethics, projects, and task-oriented goals.
Transactional leaders discipline followers for the desired
outcome and motivate them for their personal interest.
Transactional leaders are task-motivated, so they often
have emotional intelligence abilitieslike self-motivation and
self-awareness that show the link between transactional
leadership and emotional intelligence (lvanova, 2016).
According to Weisinger (2000), there is a high association
between transactional leadership and self-motivation. Self-
awareness with Self-motivation and a minimal amount of
emotional mentoring focus all consideration on the course
of task execution, rather than the other builds their robust
relationship with transactional leadership rather than
transformational leadership appears rational in hindsight.
Team Emotional intelligence: Teamsdenote a vital
approach to getting accomplished all tasks in an
organization. Team emotional intelligence can be defined
as the capability of a group to develop a set of rules that
lead the emotional involvement in a group in an efficient
way.Emotional management, emotional awareness, and
internal and external relationship management are core
team EQ skills. Teams with greater emotionally
intelligentfellows can employ their emotions in
effectualmeans to get higherthinking and executiveroutes
(Mayer et al., 2001). Team having emotional intelligence
creates standards that boost communalfaith among fellows,
a feeling of team worth and a presence of team efficiency
(Druskat & Wolff, 2001). Members having high emotional
intelligence are more expected to seemtrustworthy and
unfailing because of their ability to deal with with various
emotionally strenuous organizational occasions
successfully (Huy, 1999). Team emotional intelligence is
adversely associated with team procedure (i.e. relationship
clash and task clash) and positively associated with team
efficacy (i.e. group performance, cohesion and innovation)
(Lee and Wong, 2017). Emotional intelligence encourages
team conviction that in turn, develops a cooperative culture

which boosts the creativity of the team and cognitive reliance
regulates the connection between co-operative culture and
team creativity (Barczak et al. 2010). Differing emotional
intelligence skills are connected to particular teamwork
behaviour, which plays an important role during different
stages of teamwork (Clarke, 2010).Garcia-Buades et al.,
2020 stated that sharing positive outlooks during work shifts
might impactthe team’s attitudinal (e.g. group satisfaction),
motivational (e.g., group goal commitment) and behavioural
(e.g. proactive behaviour procedures. Emotional intelligence
is a trait that promotes anaffirmativeconnection between
psychological resemblance and team unity, so
administrators should make a team with akin interest
employees (Lu & Fan, 2017). Clarke (2010) investigated
the role of emotional intelligence capabilities in side the
learning culture of teams and found that emotional
intelligence skills such as emotional management and
emotional awareness impact the three crucial consideration
procedures: problem-solving, action planning,
hypothesising causal relations, as well as procedures
related with group learning comprising group credentials,
communication, communalcommitment and conflict
regulation.Teams with a lack of emotional intelligence
environments are linked with having work and interpersonal
conflict and high conflict force, therefore, a group emotional
intelligence environmentregulates the connection between
work conflict and negative responses to conflict (Ayoko et
al., 2008).

Emotional Intelligence and Performance: Emotional
intelligence is an essential element for an administration’s
performance and progress and playsa vital role in today’s
cut-throat competitive organizational environment. People
with greater emotional intelligence execute better on
cognitive jobs and better negotiate with the obstructionor
helplessness that comes from bumping intochallenging
tasks (Schutte et al., 2001). Entities with high emotional
intelligence seem to display a greater level of performance
results. There is an association found between emotional
intelligence and two features of taskoutcomes (“work
performance” and “two types of institutional citizenship
behaviours- compliance and altruism”)(Carmeli and
Josman, 2009). Emotional intelligence is accountable for
defining success and mental well-being which plays a
significant role during contact between administrators and
subordinates in their task process (Jorfi et al., 2010).
Decision-making stylesarbitrate the association between
emotional intelligence and sub-domains of personaltask
performance (Adaptive performance, Work performance
and contextual performance) (Akram and Siddiqui, 2019).
Poor management skills can decrease performance. Higher
emotional intelligence traits are positively correlated with
recovery from stress during work tasks (Arora, 2011).
Executives with developed emotional intelligence
demonstrate greater excellence in performance as related
to their executives with lesser emotional intelligence
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(Khokhar et al., 2009).

Furthermore, a highlysignificantlink is found between
job satisfaction and emotional intelligence (Ealias & George,
2012).Personnel with better emotional intelligence are
regularly in a positive mood and mental state and they
exhibit a greater job satisfaction level and well-being (in
contrast to employees with lesser emotional intelligence)
(Carmeli, 2003). In variousprofessions, emotional
intelligence actsas asignificant contributor to job skills, job
opportunities, needed skills and occupation success
(Mousavi et al., 2012). Singh and Singhal (2015)established
the association between emotional intelligence and
consumer satisfaction and established that El factor such
as the maturity of theadministrator is the foremost
contributor to consumer satisfaction. In organizations
communication skills are essential, especially in service-
rendering organizations. El and its dimensions such as “self-
managementand self-awareness’have a positive influence
on the communication abilities of employees (Raeissi et
al., 2023).

Conclusion: Promoting emotional intelligence can

influence significantly to the success of an organization.

Emotional intelligent leaders can handle organizational ups

and downs. They can comprehend the requirements of

personnel and create a productive work environment
accordingly. So, they can become good managers,
supervisors, and HR. Emotional intelligent team members
show more cooperation to each other and they uplift each
other’s spirit in adverse times. Employees with greater
emotional intelligence are better performers and satisfied
with their jobs and have greater communication skills.

Incorporation of emotional intelligence in organizational

models and scrutinizing El at the entrance level can be a

great addition to organizational effectiveness. Furthermore,

more research scope was foundon emotional intelligence
and its associationwith employees and organizational
outcomes.
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Abstract :

the fisheries and aquaculture sector.

Heavy metalsare pervasive contaminants in freshwater ecosystems, posing significant threats to aquatic
environment.The most common heavy metals are arsenic, chromium, aluminium and mercury, which affect human
health and are considered systemic toxicants. This study aims to highlight the issue of pollution in the fresh water
aquatic ecosystems and fish healththrough comprehensive assessment and analysis. Key objectives include evaluating
the concentrations of heavy metals in water bodies and sediments, assessing bioaccumulation levels in fish tissues,
and elucidating physiological and biochemical responses in exposed fish. Results indicate that heavy metal toxicity
negatively affects the growth, reproduction and physiology of fish, causing threat to the sustainable development of

Keywords: heavy metals, fish health, fresh water fish, metal toxicity.

Introduction - In the recent era environmental pollution
posing a majorchallenge to the modern society. There are
various environmental contaminants among them heavy
metals are of greater concern due to not only their toxicity
for living organisms andaquatic life but also possessing the
potentiality of bioaccumulation in the food chain (Garaiet
al., 2021). Heavy metals are a unique class of naturally
occurring elements that persist in the environment for a
long time and are not biodegradable (Kanamarlapudietal.,
2018). The sources of heavy metals into the environment
could be natural or anthropogenic activities such as mining,
industrial discharge agricultural runoff etc. These heavy
metals ultimately end up in aquatic ecosystems, then
subsequently enter into the body of aquatic organisms and
in the course of the food chain, these metals enter into the
body of higher animals (Authman et al., 2015, Eroglu et al,
2015, Mokarat et al, 2022). The frequent discharge of
excessive heavy metals into water bodies cause deleterious
effects on aquatic animals. The ecological equilibrium is
disrupted due to accumulation of heavy metals because
these metals interfere physiological, metabolic and cellular
functions of living organisms (Arisekar et al, 2020, Hussain
et al, 2022). At higher concentrations, these heavy metals
become a concern for aquatic habitats because frequently
the biological system itself alone is not able to destroy those
kinds of substances rapidly (Paul et al, 2019, Abbas et al,
2021). Since fish are at the top of the food chain in most of
the aquatic environments and are the most responsive to

the toxic effects of heavy metal exposure. In addition, being
one of the most abundant vertebrates, fish can directly affect
humans through food intake; therefore, fish can be
employed to assess the extent of environmental pollution
in an aquatic environment.

Itis reported that excess quantity of heavy metals in water
produces Reactive Oxygen Species (ROS), which subside
the water quality and detrimental for aquatic life by causing
oxidative stress (Aldoghachi et al, 2016, Paul et al, 2019,
Kiran, et al, 2021). Bioaccumulation of toxic heavy metals
in the different tissues can harm animal health and
eventually cause damage to normal physiological
processes of the body(Maliket al., 2014) .

Because of the rapid economic development across the
globe, large-scale emissions and pollution by heavy metals
are of special concern. In the realm of environmental
research, the detrimental impact of heavy metals on aquatic
ecosystems, particularly freshwater environments, stands
as a critical concern. Among the diverse array of aquatic
life forms, freshwater fishes serve as vital indicators of
ecosystem health, as their well-being is intrinsically linked
to the quality of their surrounding habitat. According to
International Agency for research on cancer and also US
environmental protection agency which are also working /
researching on cancer they classified these metals which
are toxic to freshwater fishes as carcinogen.(sabhaa k.AL-
Taee,Karam H.,Al-Mallah and Hana Khlsmail,2020). It is
also reported that it is highly carcinogenic, teratogenic and
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mutagenic. How much it can affect a particular kind of
species is depend on its dose and exposure time it vary
with the species.(Garai et al., 2021)

The present study seeks to delve into the intricate
relationship between heavy metal contamination in fresh
water bodies and its adverse effects on freshwater fish
populations. Through a holistic understanding of the intricate
interplay between heavy metal contamination and
freshwater fish health, stakeholders can formulate
evidence-based policies and interventions to mitigate the
pervasive threat posed by heavy metals and ensure the
long-term viability of freshwater ecosystems.

Material and Methods

1. ALUMINIUM (Al): Aluminum is a ubiquitous metal in
the Earth’s crust accounting for 8.1% of the Earth’s mass
[Sparling and Lowe, 1996]. Toxic metals, including
aluminium (Al), negatively affect aquatic organisms . Al is
naturally occurs exclusively in the +3-oxidation state (Al®*)
in combination with other elements such as oxygen, silicon
and fluorine [Jones and Bennett, 1986, Ganrot 1986,]. AI**
is the major component of a large number of minerals such
as mica, feldspars and clays [Ganrot 1986,]. Through the
weathering of rocks or minerals or through volcanic
activities, it is released into the environment naturally. Alis
commercially used in electrical engineering, transportation,
construction, and in the manufacture of household utensils,
appliances, packaging material and to manufacture particles
in paints, pigments, and coatings in chemical and paper
and textile industries. [Jones and Bennett, 1986,].
Aluminium sulphate (Al2(SO4)3) is widely used to improve
the clarity of drinking water [Pernitsky and Edzwald, 2006],
and various Al compounds are used in processing,
packaging, and the preservation of food (Stahl et al, 2011).

In fishes, Al may be associated with gill damage due
to its deposition and changes in osmoregulation, as well as
with oxidative stress in lymphocytes (Galar-Martinez et al.
2010; Garcia-Medina et al. 2010). Al accumulates in the
nervous system of freshwater vertebrates, where it can
trigger oxidative stress, alter enzymatic activities, and
neurotransmitters levels but also affect gene expression,
cause astrogliosis and morphological changes, and impair
behaviour and cognitive abilities. (Closset et al, 2021)

A study by Hadi and Alwan 2012, in the freshwater fish
Tilapia zillii, reported cellular hypertrophy or hyperplasia with
cellular degeneration which results in necrosis of gill
epithelial tissues and alteration of the circulatory system in
fresh water fishes, when exposed to three different
concentrations of Al. The fishes had symptoms of oedema,
congestion, inflammation in the liver with atrophy of
pancreatic tissue and activation Melan macrophage. In
another study toxic effects of Al in the kidney was
demonstrated which lead to severe degeneration in the
tubules cells, irregular diameters of renal tubules with
glomerular expansion, renal corpuscle damage and
haemorrhage. ( Authman, 2011)

2. CHROMIUM (Cr): Chromium is one of the most
common trace elements found in the earth’s crust and
seawater (Bakshi and Panigrahi, 2018). This element is
present in divalent (Cr2+), trivalent (Cr3+) or hexavalent
(Cr6+) oxidation states. Among these Cr3+ and Cr6+ are
considered as the most stable forms (Velma et al, 2009
and Vincent at el, 1995). Due to low membrane permeability,
non-corrosiveness nature and minimum power of bio
maghnifications in the food chain so Cr3+ oxidation state is
less toxic as compared to the Cr6+ state, which is more
toxic because of its strong oxidative potentiality and ability
to cross the cell membrane (Ram at el, 2019).

Various anthropogenic sources and industrial
applications such as leather tanneries, metal processing,
electric furnaces, corrosion inhibitors, petroleum refining,
textile manufacturing, alloy preparation, wood preserving,
steel industries and cooling towers are responsible for
releasing Cr that leads to chromium toxicity in an aquatic
ecosystem,. [Panov at el, 2003, Huang et al, 2004, Javed
and Usmani, 2019, Garai et al, 2021).

According to the physicochemical properties of the
surface water, two forms of chromium may be present in
the water environment, the trivalent Cr+3 and the hexavalent
Cr+6 that can pass cell membrane and then reduced to
trivalent. It is reported that these would combined with
macromolecules as genetic materials and cause mutation
(Svobodova, 1993; Bakshia and Panigrahi, 2018, Shahbaa
et al, 2020). It is also reported that it plays a vital role for
carcinogenesis and stimulate oxidative stress (Eisler, 2000;
Lushchak et al., 2009).

Unlike other heavy metals, chromium enters the body
through gills or digestive tracts, but it is reported that it has
a lower ability to accumulate than others (Rashed,2001).
Exposure of fish to acute toxicity causes an increase of
mucous secretion and suffocation which leads to death
while in chronic toxicity, chromium may severely affect
kidneys causing reduction of renal function and renal tubular
hypertrophy and vacuolisation of the head kidney'’s internal
cells glomerular necrosis and fibrosis with stenosis of the
tubular lumen (Mishra and Mohanty, 2008, Mishra and
Mohanty, 2009, Taee et al, 2020).

It is reported that blood coagulation time was decreased
in the Tilapia sparrmanii when exposed to chromium, which
reflects by internal bleeding with an increase of pH value
(Vutukuru, 2003]. Accumulation of chromium in the tissue
of Indian major carp Labeo rohita leads to decreased total
protein and lipid content in the muscle, liver and gill [24].
Likewise depletion of liver glycogen content was observed
in a freshwater teleost Colisa fasciatus, on chromium
exposure (Nath K, Kumar, 1987). Cr6+ toxicity showed
osmoregulatory and respiratory dysfunction at pH 7.8 and
6.5 in rainbow trout, Salmo gairdneri (Van et al, 2009].
Chronic exposure of chromium is reported to cause DNA
damage, microscopic lesions, physiological abnormalities,
and reduction in growth and survival rate in fishes (Farag
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et al,2006, Garai et al, 2021].

3. MERCURY (Hg): Mercury is considered as one of the
most toxic heavy metal found in the environment. (Garai Et
al, 2021). Due to huge industrialisation the 20th century
Mercury contamination in the environment has increased
rapidly (Grandjean et al, 2010). According to United State
Environmental Protection Agency (EPA) and the Agency
for Toxic Substances and Disease Registry (ATSDR)
Mercury is reported to be rank third in the list of the
hazardous substance of the environment after the two toxic
agents, lead and arsenic (Pack et al, 2014).The inflow of
mercury into an aquatic ecosystem occurs naturally as a
result of volcanoes, oceanic emission, mineral deposits,
crust degassing and forest fires (Washburn et al, 2018,
Hylander and Meili, 2003).

Apart from elementary form, mercury is present in an
ionic form which forms a compound with sulphide, chloride
or organic acid and organic form, especially methyl mercury
[103]. Literature suggests methyl mercury is the most
chemically toxic form of mercury and 70-100% of mercury
present in the fish body is of methylated form. Methylation
of inorganic mercury occurs by microorganisms such as
anaerobic sulphate-reducing bacteria, iron reducers, and
methanogens [104,105]. Increase in water temperatures
attributed to climate change which stimulates the
methylation of mercury.

Methyl mercury is one of the most toxic compounds to
fish usually generated through methylation of inorganic
mercury by anaerobic microorganism as sulfate-reducing
bacteria SRB, methanogens MPA and iron reducers FeRP
(Pack et al., 2014). Methyl mercury is a highly lipophilic
environmental contaminant, firstly reported in 1970 to cause
pollution in Minamata Bay in Japan and massive human
poisoning in Irag (Bakir et al., 1973 and Tsubaki and
Irudayaraj, 1977).

It is reported that fish has capacity to absorb mercury
and heavy metals from the surrounding water as well as
from the food they consume ( et al, 2013). The amount of
mercury content in fish relay upon the factors, such as the
vicinity in which they live, food quality, the characteristics
of the species and the absorption conditions [12]. The
mercury content in fish increases with age, weight and
length [Sackett et al, 2013]. Water pH and dissolved organic
carbon content modify the uptake of Hg compounds. The
highest concentration of Hg in fish muscle is observed when
the pH of water is around 5 (Eisler et al, 2000). Various
studies have concluded that fish poisoning with mercury
compounds leads to brain damage and manifested itself
as dilation of the gill covers, excessive mucus secretion,
increased frequency of respiratory movements, decreased
motility, abnormal motor coordination, loss of balance and
a lack of appetite (Eisler et al, 2000, Brodziak et al, 2023).
4. Arsenic: Arsenic is a metalloid element which is
abundant in the aquatic environment due to natural and
anthropogenic processes (Rossman et al, 2003, Rabbane

et al, 2022). It is the 14th and 20th abundant element in
saltwater and earth crust respectively (Popovic et al, 2001).
Itis a remarkable and ubiquitous environmental contaminant
causes health issues to all living organisms [Jezierska et
al, 2003]. Various research has demonstrated the adverse
effects of arsenic on fish growth, mortality, development,
RNA:DNA ratio, histopathology and genetic expression
[Hayat et al, 2013,Foley et al, 2016, Ahmed et al,
2013,Banerjee et al, 2015, Minatel et al, 2017). The World
Health Organization (WHO) has also classified arsenic as
one of the most dangerous chemicals to public health
[Babich, et al, 2019].

Natural activities such as volcanic eruption, forest fires
and weathering of rocks add a significant amount of arsenic
in aquatic environment. (Malik et al, 2023). Various
anthropogenic activities responsible to release arsenic into
the environment [. Like, onferrous metal mining and
smelting, combustion, wood preservation, fossil fuel
processing, pesticide production and its application in
agricultural fields, municipal and industrial waste disposal.
(Nasser et al, 2020, Slimak et al, 1983). Arsenic, in its
soluble forms, enters into the ground water and water bodies
through runoff and leeching (Pongratz et al, 1998). Arsenic
has been reported as highly toxic mineral found in the
earth’s crust which can enter the food chain through soil,
water and plants. (Malik et al, 2023). The uncontrolled
discharge of arsenic and its disastrous impact on fish
diversity is a significant concern for aquaculture progress
and economic stability. Continuous exposure of freshwater
fish to the low concentration of arsenic consequences in
bioaccumulation in the liver and kidney tissue (Kumari et
al, 2016)]. This deposited arsenic in the fish imposes
significant impairment to physiology and biochemical
disorders including poisoning of gills, livers, decrease
fertility, tissue destruction, lesions, and cell death. When
arsenic enters in the cell and produces reactive oxygen
species which increases the level of stress which centralises
the oxidative enzymes and cortisol levels in fish. The ( Malik
et al, 2023)

In a study itis reported that lethal and sub-lethal arsenic
exposure, stimulates different histopathological injuries in
various organs in the fish and put impacts on the nervous,
gastrointestinal, respiratory and cardiovascular systems
(Kumari et al, 2016)]. Moreover, when Tilapia mossambica,
Channa punctatus, Cyprinus carpio, Anguilla anguilla and
Mastacembelus armatus exposed to heavy arsenic
pollution, lamellae fusion, epithelial cell hyperplasia,
necrosis, cystic formations within secondary lamellae
epithelium and secondary lamellae loss were found in their
gill tissue. (Ahmed et al, 2013, Javed et al, 2017, Glrcl et
al, 2010, Yildiz et al, 2010). Since gills play an important
role in fish by carrying out gas exchange, ion regulation
and the emission of metabolic wastes thus they are
considerably infected by water pollutants as a result of
continual contact with water, and respiratory problems are
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one of the early indications of pollution exposure. Kumari
et al, 2016, Golam et al, 2022)

Conclusion : The findings of this study underscore the
significant and varied toxic effects of aluminium, chromium,
mercury, and arsenic on freshwater fish populations.
Through comprehensive assessment and analysis, it is
evident that these heavy metals accumulate in fish tissues,
leading to adverse physiological and biochemical
responses. Arsenic and mercury, in particular, exhibited
substantial toxicity, impacting fish health, reproductive
success, and overall population dynamics.

Moreover, the study highlights the interconnectedness
between environmental contamination and human health
risks, as heavy metal bioaccumulation in fish poses potential
threats through the food chain. Understanding the
mechanisms and pathways of heavy metal toxicity in
freshwater ecosystems is crucial for developing effective
environmental management and regulatory measures.
Recommendations : Based on the findings of this research,
several recommendations are proposed to mitigate the
impacts of heavy metal contamination on freshwater fish
populations and ecosystems:

1. Enhanced Monitoring and Regulation: Implement
rigorous monitoring programs to regularly assess heavy
metal concentrations in water bodies and sediments.
Strengthen regulatory frameworks to enforce limits on
permissible levels of aluminium, chromium, mercury, and
arsenic in aquatic environments.

2. Remediation S trategies: Develop and implement
remediation techniques such as phytoremediation,
bioremediation, and sediment dredging to reduce heavy
metal concentrations in contaminated areas.

3. Public Awareness and Education: Increase public
awareness regarding the sources, risks, and impacts of
heavy metal pollution on freshwater ecosystems and human
health. Promote sustainable practices in industry and
agriculture to minimise pollutant runoff into water bodies.

4. Research and Innovation: Investin further research to
explore innovative technologies and approaches for
mitigating heavy metal toxicity in aquatic environments.
Foster interdisciplinary collaborations to advance
understanding of ecological impacts and develop
sustainable solutions.

5. Long-Term Monitoring and Assessment: Establish
long-term monitoring programs to track changes in heavy
metal concentrations, fish populations, and ecosystem
health over time. Continuously evaluate the effectiveness
of remediation efforts and adapt strategies as needed.

By implementing these recommendations,
stakeholders can work collaboratively to protect freshwater
ecosystems, preserve biodiversity, and safeguard public
health from the detrimental effects of heavy metal
contamination.
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Tt ST AT Ud AATELT : AR af¥uga i

Y. T eraf *

* Here s (VST RS TH.9TR.&. 91, TR IR Felfienerd, TS (J19.) ¥Ra

TFATaeT - IS AHTGIRUT SR & Raerd gu Yoy va I Bt
ggca Arafd ® ford e § Sfiaer &1 formfor € 2@ &1 & 3
AN T §161 4THS & w9 § forIisret 31 aTerat & forw & o1gt arfug
Frquf FHTST vd aTeg 3 forg srqroftar erfderd arar R

9T %1 & IR F 579 oft g9 5B JFed & af g9 0t nRass §
ATSBA BT TR Follet ITAT AT Bt U=t W RIeA et 1ot HaT
Stetel ATl B TR Brercht Bl BeT-BRATeAT, SATTATIRID TfTSaTat,
3REER 3R B3 #I9TTel dTet U Welel JEN9T § BIH B 3¢ §d! Y
g mrar-fiar @rT ®udt & fou Rt T gt arsar g & a
ToTGt T forelT HoTgdt & P10 R | § B 91 3 Bt Juft F wre
3T B1 R AATS St U HIY HerTer JAWTS § STl AdTol ATl
forea & A1y BfY va eR-ayeveft & B § g1y ST 3R IH off
P3 SR WBR! Afdas Heradl @RI a1 A7 @t Avft F T &=
ST R ST S Bt AHAT AWTETS TG et B SATefel & forg
[T U STcT 817 P 3T HEleT 3TedR B STTeTell Ud AHHSIT TI9TS
2

AT ATl B AoTes T AT WRT 18 I8 A TH I S
8IH BHTe! ATAT I ST S BT A0t T AT SRTE, TET SeaR i1 3|
TG BRI §TA TH B aF 15 9 dF Pl 15 8l HRAT Afdems
it 3eneT, BT BRETS AT Bt BrUS! & ATeAfiE a7 omiifie
I Pt AT 5- 14 TN Bt 3T S g B 1A YITHD AT 3T B
STeT S0 Bl AHTIT bl HRd db &t HHAd o7 €12 aat sHBT Fawy
IfSaes 2 fSrrs FHTETS & foTu 3reTor-3reter 9T of B HeH I3
Bl Mt B d oA T oft 1T 3 B THTH BIot B 32T A 1A AW
(fordrer va faformmret) BTefst 1986 HRWTE Siferform 1948, WaTel
srférform 1952, IeEtT 1T 8w Sfifa 1987, I aT7 W
ufRieren, Ufer aéa, forem @1 srferer siférforrm 2006 &
chlol‘d FolThR STcT /H 3oH el aﬁaﬁ@Tﬁaﬁﬁ%%ﬂ
ST S0 B AT S AWTENTS B 311 UF Torfer feft & IReg
WA S fI9TeT STeTifbat va Moot fafdreraratt ater or & arsft
3 feon o &8 AW B, fSrerd A#TeTS Ud 37 377 3T aTeit
AT & UR UTel & foT8 ST S53eTT A0 St Hgelt 3maeadsar gl
T 30 S Frae § A - Srterurer 20 11 F S1gAR A
7 10.1 ficftae a1er 31fiies  Safd Sk TRt Foresl & 3rds

T 5 S TATd Bl eSS 4T HaTaat 37 Fferd s Bt Ruiet &
AR BIfIS HEHRY & UHTS A I1c UfHB! Bt FeT 160 fhefters
G

A & TSl § oo 3w 3t Rafa

Assam lharkhand Gujarat 1.18%
1.18%_ 588%

Bengal
353%
Ra;asihan
941%

I AT 2011

IUYtH MW A T ¢ S It Bt efee A o167 9w & IR
UGN BT TN T & AP 16 (S8R T AT H 11 SIfAb 2,
FRT 3, IoRTd Td HERTS 8t 95t Fwa B 1 $Ifh s aret AT Bl

BANT & sTaraR 2019 § TeT 30 & a8 ¥ Y 3T¢ Vb
ARITEA Tel W Fogld GBI 3 3TYh SR KGRI &t 315
YT H 20 18- 19 7 4586 fordteror fu sty o 1325 forterorn
T} 81T BTefsl IMHIT & AT UTY 37T fotert 3 27 mrmet & 3rfdrrisrer
Bt BIRIATE TREH Bt 318 U e ATHET B 3fdfs & 5 Ud o bt
AT &} aTE] 3o THD! A T 2 b {5 awg 3ifIrnerar uer ot
TSR VT BTefel § AGfe SIEAT A IRITUAT B 3fedd: AT T8l
forer am=fh

SfeaRISE I 3 HeTaet 3R FferAts @t Fediet & 31AAR Bifds
TR & UHTa A 1o il ot A=AT 160 ficfiarer & o8 B
fbeg 78 W gt adf Refd 3wt Bt fieret B 5 gon uiariis
SIGATIT T g1 ScTell a1 STt 97 ot Joft T FAftafera  va Sk
IRBRY A3, 315 UA 3 T JforAt & Uferdgelt & 1A Y7 &
FIT ATeld T S0 2
R ¥ a1et 3w fordy STea - Fadooar & gd A & HRa §
STAYT & Fee § AT HeTasl! & UTAT A Blefel S&1TC 31T &

Maharashtra|
1.18%

B Uttar Pradesh 41.18%
W Behar 36.47%
m Rajasthan 9.41%

B WestBengal 3.53%

W Assam 1.18%

® Jharkhand 5.88%

W Gujarat 1.18%

® Maharashtra 1.18%
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S SR SRwETen siferformt # Aftnfera &, Tadesrdr & uedrd
ARA | AfFeNeT F UTaenst o ST’ B forer a5 srm oA
&1 31T 3TRA-UTH BTH B3 g BH 3H b SToAD! Bl STANNH B GAGH
A TR forBTeTdR IeTohT VAT §3M TAU o AICTHR TP St
AT FolT AB|

1. Afdene o srgeas 23 B oft verR & swrq 3m @t forfts

HIAT 8l
2. 3G 24 FEAT & 5 14 adf A o0 Iy & A off a1e70

B TAATS BT Bt & (o0 forgeh 1l o5 o1 AGar B
3. Afdemar & M Preers Rigrea &1 srfeos 39 T B

AR 3R I ARG T & fore Sredt JfIeme Suetser

B & forg forgfera avar

31T 23 UF 24 BT &Tel & 3 §¥ 1986 § HRA FBR
GR1 1 9w (foryer wa faforamet) wrefe 1986 UTRRA fdsar s
S 14 9 A BH T B TTAD! B Sitdel SITRIH H STeTel Tl SATARIT
T BTH Hel TR AP 91T 8l

Afdener & AT forgers Rimgred! & &0 § 1987 1 e
1T 81 ifd IR B 518 fSraseT 32T a1 97 IR ufdese va
faforamet & GRT TeT YT B AWTH BT, 1! Ud Jold URAR
S foT0 Bearmor v faerT s UeTe &eer 3tk srfefte sTeret
& forg ferem va gerafr ot ferfeaa sea @

I 1988 T AT 1A YT URAVSTAT Y& Bt 375 TN 39U B
BfAuT ST 3MTferaT are ol § 339 ufeisrer & areaw A
FAWNS SAGATIT B BRI STt I YaaaiR9d ST 31T

3t B 3rmel FTd gU 863 AfdEms FHeners R I 2002 #
forem @1 srfereR srférform urfea faar srm s srgeas 21 ¢
AT B 6 A 14 a4 Bt MY a6 & TTADT S for fergleas v
siforaref forem a1 uTaenst fdsam srm 5= 2009 # forstt Serfore
Fzere 7 oft fawanr fa=m s

2017 § gz {50 o1 Ufher e & @rT a1 9w (forver va
faforamer) ®Te7at 1986 BI U FaTTer o7 TrRIT foba st fors
ST B AGANST > ATY & THTST U 3ATH AToT{Ies BT 3t AgJve1 Ut
BT Tl

Ifdas TR W oft AYH I AT FRT AHAESR F forw
ST 3MeRYA RiegTed| & SeITd SIH &S IoYeTel UR Pod e, sgeTdH
3P R Feaerd 3R a1 9 & ATA IPd FU R Fsaet St
AT oI 9RA TRT 8t TabR fo5aT SRR | SreaRiwder 3 FHoTaet
TR Iy 2002 & 167 91 IsYeTol & foTg 12 a1 Bt a1et 3 forger
a7 eifera fasa st 2015 & fa9a & aranait BRI Add fABrRT
S A&A & 2025 A% A TRE S 1A 37 Yol BT A& a7 b
31T
T W R IUH TAARTY - 1T YA TP AT, 3Mfefd 3R
T AHRIT E fSAS BRUT 17 STaT RIS {38 & afkia &
STAT§ TEl 3167 3y H ST 3R ST SRWTe! UfesaTelt § B
T A oM Ta W1l fdeRT IR §R1 9T UsaT Bl 1A,
1 &1 fdssar goatur dATgfdl va Uistianst, §Tet et enwor of

3T G9IP! I BB fIFdR B3 T R S 118 T STeeadd ®U Rl
TToTad T BT Bt A SToTb Helld5iTfelds WU A BHSIR & SITdT &
T4 I8 a9 & & aifdsa & saef smerfis @t yyfier ag adt A a7dt
forem ABaT §| TE AT va o Ay # it A ag e &5
anféfes fder & sft Agga wu A Agemsft 7€l 8 UraT? St 3reda:
39 uferuelf ot & uget 79 &I IAS 916 AHTS T A B WD
&1 eTal aTeTT 1R7e5 BT | &TeT 81 ASEH Sreferazenait & forg v
e Yailelt UaT 2 TET B SFAUATRES B SITAT Ud HiY STt
3 STeT e o ggfier € 1R adf et el vd weter Saieit
T ST A SToTl R SR dTcarferss va Slefomdt werma us @
B T STeT 31 3 AT & ATSEs UTATSITT, JQATFIe 31 A ST
Pl AIDBL U 39T Bt At of ot T B THTAH FTaRU BY
ISR BT R ATcpTioTdd WU A TTAMH STHRIH R 7] oIo1 ABT
2 feq aTeran! @ {9161 TaRewr v Hadgfore wsna Slefwifers
wu A forfeaa & faamersrt gistl forAeT uRom gwaseRt gen
STt STt A QRa EYaR AfLTETT Bt AT BT 319Td H1 Jefat aTet
SifdreTuTster & ATEeT, IRATLT 31U VT SRS TR HHATH EloTl
RA & U0 eT § 1T W S PRSP - ITI9H B! FoTdl o ATt
BRUT § GWITAT 3T BT AT fFawor, srteft, opmmdt 3z
RISTTHY B 1t $ITHDT S Sfiaet S goass § 3y {1, &1 3,
§3 UfeaR, S[Emst, B0 S @ BT, ASTOTR B RPEIT ATAT T
P ST VA B3 BRE & St STeH & forv Rerfdat Icug sa
% 37 3% JeraT 34 Bl

HRAA T YA BT fAFIR Td UTRY - §1c7 Y7 B SATIDdT &2
BT U4 3T B St 315 & U2 AT I8 ASTRITEl & srerar fcher sreftar
A AT R Fader HIRA T 3TocR AT Al AT AHTST BT ArofaT
3nTfefas ATHTIG FRAAT S 3R WR UPfel 37 3Ty H| 9 &
STl SIH T AST970T 80 Wfderd armtor &1 A 3T ¥ ud & gar
T 3 TE et IRt A AT B anfefes fawmar & 57 gor &
SIS SN 3rcaferes Slar- et sraven § 7 3t oft =2ft mrerfrsaT R
oM 3 & st samer g giet Iaa & saer aref @t gfef &
TN §id1| sAcftordel URaR & gfeg & putwon, iferer, Farea &
ot Ud Sftaet Teamen § it J€t geas aoAdT IEaT § SR SRS,
STte € a1 T8t 31 fora anfefes efte A SHeR gsf arer 8 &1
qTE 3TeTATE FABR e BT Aol &l MfEb efte A SHoTR gof &
UfiaR GRT A s TRarR & ufiaR & sl SR urfiaris
BT & WY T ST TRATE BT BT BT & 3UaT FHER, AER
IS JRT HE Wiger A AR YU, Feof BT B & §AH I
S AT g3 HEFA B ¢l JATY I UTRaTRe va gedsit srf 3
Tt Beet 7 IAH Bt & Yo &rar s fbeq ArYUf STeTus ferem
P 3R IS Toa! AT § ftdar & d) Bl of Bl a1t 317 BT ST
3T fowaT g foRt SR IRBRY FoTosT UF ISEYT eIt FUTT
T TG BT A BIY BT BRI B 8| B3 1T YD Weofel, S
Terd, dfeger 3R neflelt S wdavee Iaten va ufsRefa=t &
PTH B ¢ ST BTH & GIRTeT P IR q 31Tett STreT A oft grer e
Y3A R vd B3 aR FUrf ®U A 3r9sT ¢ &) SITA B 15 8 &b 91T 17
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A uTdt Sae IR ABRIHS UHTT IUH BT & TF ITFST&TT Jo
y1faeT & fore off SgaR arsiifaeT & fore 3ravR UeTer oél Sear 2l
1T YIB! BT YA B 3R W ToTH0T B AFTee H STToT0TeTT
2011 & 3NTHs! & IHFAR 26 e a1 HAS HY Srf A
Frafeerda? agl 32.9 Ufderd Y aargd # F3 71 5.2 Ufderd erg
JeT A Arafeerd g U 35.8 Ufderd 37 Aad 3ifafieh 31 St
T 9Tt A B WU F SR B
T AT T 47 B FTUR W FeffeIor

House Hold Other
Industry Workers, 3.5
workers, 9.41 3%
%

B Cultivators

B Agriculture
Labours

House Hold
Industry workers

B OtherWorkers

ZId AT 2011

anféfes efte A HR gof F ufvart & sTers fadla amg A
T 3G T TRIT R T SRGTeT1 U TioTel I H BT Bt B
TR & At ITE BE| of Bal IA URGR FATS UG I B 91 10 &
ufer SRTaGaeNerdr v T W Iegee Aot Bt SRIBAT B
Tase BT gl amtor &5 B AR S v fawey Y § arfeariies
PN St § {2167 S ATY TTAS URAR BT AGANST BT & UF B
Hrwar? a9 a@ 3fd va mrewr udta gl g feg Shfdaturster &
fore afs aTetag & saTaATRIe Welt TAcTs HURT Stefel, GoTwe!
TG, drsel T AT SToTTeA, StSt IJeeT 3MfS P35 SATTATRIS HIY F
3 UTIT ST § ST STeI%m BT fagsd Fawaa Bl

At aRE A TR &1 | it gt 3 UfiarRt @RT STt
@ SfawiuTsial & oY eRe] oiasl, FsT dletal, Eeel § ABE
3 rIf & foru oo Srar & oY forfdwra & S8 &1 ®u 3
3AG ATY & Bie &3l § A1, ftaer, gerar 3esT, Breftel deltel
31fe Bt & 9ft sTeTed! 1 3rTfefes fawmaratt & ur uret & forg sire
3ieToTTel e T STAT Bl TcfHTeT Bt 3MMeYfordd FAR Hifer /Arere
M3 I AT SUATST o TTeTh! B 3feTTTat & Ffdepar Bt 377
Haaw srefurste & forg aoreR fba % 3R sreffurstar &1 STfa
ITITA & I B VT B2 @R

ST 3 AT Ud GT0TS 3ot 3 SITHIOT Q51T (IGAYR FIRYR
SiAaTST vaTusTe RRIEL forer) A ARt uaTe Ues medaygut sTersm
BT IFTERUI ¢ 181 S URART & STeTB-TTeTPBI0 HTY Hodf G B
fore syorTa meTTRer SRY ST F UATH B UT S1Q Bl ATGAT F
14 9% A T 3TY F T BT TATA UfALTd §G 8T & SN ITAYT
@t 377 3f3ra AT I I17 97 Bt SATUBAT UF gfeg F1 wEeay,

PRSP ¢ sSR!, UTiariies &ef, ATaT-fUar St aifsrer, ufeart &

ST &<, STAYH BT T &Yl UG foraIiehT B STILADBAT & 3fef&Y

el
2001a:Dr\ﬂddlwoﬂ%d@ﬁu%&Tﬁgﬁ'mﬂaﬁZ&Zaﬁgﬁ

A 1.26 TS ITA BB &l 2004 -05 T A YT AAETT HIT3

USTUATHIN GRT 5T 30 AIET0T & SR a1t i a5t Fw

90.75 &g &ft S 201 1 B FTOTUTST H TeaR 43.53 AT T8 315

B oA udt getar & & TR & uarAt &1 qifesd et e B

T W Ioeral Bt fFem & Foa - a1 3w Bt AR IA

AT TH Follet Soit 3 &, IPR 37 AW A forgeat & forg

AT BGH IBT T AT B HATTEAT 37 AT B 8 L ITE

I Y A ST 37 3rfereT A St v AT anfefes A g

3R s FETaTe > forv FuTe & At gerf & I vITAT Bt

MTALTSAT &l Tt 9 Ioerat Bt fEem § i {5 Iret 3 Jima

& forret wfu faeg;

1. STdidl, SASETRY, B SsterY, Sfifderursier 3 3y ade,
aiferer, Tared § wft, A9ft 9Tt 90 & BRS § vd §IB B
e T QIR A TITIHTS 3l AdTen uRart &t anféfe wu
A AT UGTel BI6TT B9 oA Q sl B STIsH H &dbotol
A §9 A

2. JISTEH Wl S IMILAGAT UG AT BI &A1l § 3@ §Y
TS Bt GAYA MILABATIN (A< HUST HSTeT ) Bt Yfek bt
Sal

3. ARG P& SRIGHT Bt feen § tearyde orf &d §Y
Td BrAPBAT BT THTA faTeade & ATY & Sttt sgazen
B! Aoy e SImdl|

4. FIXD! & TR AR T 3rG~R FOTL S1A TS JTad ddel
SR HTUG 3 1e] B B

5. GAYd ATaLIBATS Bt Yfef IwRTed Fared va ferem ot oft
3ot UGS B fiisdta o2 A ued wweit giefti

6. aiferaref fo1em &Y mendt B gU Serfre Fvure de uga
forfead S gu SUTadT va AR fRr8T &t Sl

7. @i gformet o @t 37 fdsa smal

8. UfHel Uit St BRIGHT I ATETH A ATdSifold STAHTSNGTL
&1 G1RT fawga e smal

9. ¥R ¥ ofe18reT 80 Ufderd sTer’rd armsfior &5 A ST WA F
3T AT STET8IH 1 Aot 7 370sit et 8yffiaT farsm Fraeit
2

10. ST Befell b Gl UR AT cJ1ed Ud SATETND & HAAST
TS STU SIS Bl Iog! oIaATRIP Uil BRI 311G
TS 31TeT Bt fRr&TT et gt St SiTet B foriant &t ral

11. adare AmAToe ufteey & Aorer MfEaT TaR vaR va
HTARIGT Ufads BT Hgeayquf ATedd SofdT ST 6T §, 37d:
SHSD OTEIH A o dao TATRE B ST ADT &
Sfos STe1 97 UTU STTet R safia prefardt oft &t o A Bl

12. ST KGRI AMHIAD APTRS Foraa, fie-Mf3ar va gama
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AEr & m1eTm A oft 91 3@ W forgvoT v A & forw
SIToRadsdT ARt ST Hﬂﬁﬁﬁﬁ%ﬂﬁmﬂﬂﬁﬂ%l

13. IS S 916 & AHY § URGRT & JRIAT 314dT SHTS qTet bt
3ARI® Oy A URaRT @t 3rféfe Ade vd Sfasrarus ot
AN ATTLISATN A JFd T 1A Y7 BT T&d §Y U
STIT § 31d: I<TT B! HETHRY T 3ngerait ot Rufa & cafia
SRIATE B §U AHINS JR&T SRIGHT BT Holgd BT
aTfRul

14. SR WBR Fordalt i b Barmer At Riega w18 39191,
UT5e8B § doT9l TAIHTLI Sl SaT3i1 3iTeaielel ol B3
3oTee 16T YW Il Bi fee H SRIE § v 561d @RI
FTESTe B fBU 3T R fboq sTRaA S fAemet sjemer aret
391 7 R It va gertad B ¥ Sfdud Sk FReRt Aetee
ATHTHI B Sog H1.UA.3MR. S ATEIT A 311d TF &1 311G AP
AT FR&TT TGTeT Bt Erof|

forseed - g ot farfdwa ? s a1 3 v Ao, enfefa &k

AT FAHRIT ¢ foRADT foraRur AHT IR 39S § 3o &6

it & 5390 e fF@Ts ot @S| I W & AT § SR

3 Ufddgel, srRienenal & 3R urn & Srefsi uraensi & a1

8 1 3Ted ot et 2 fabeq) 3 I8 ABAATY oTel fiiet At it araféra

off| 9RA TRBR TRT FATferd TRYeT Ut va VA & o5 slarart

T MMALTSAT & oA STeTHTaA 16T 9 IogeAel A J5aR 5

IRAfI® eRTAA R ATHR FT Ab|
T 90 of Bad JKIT Bfd B YA Bear ? sfew Jfeas

ufdzuef & R 1 foeRa v Tmug It 9o0a & forw anerss off

FeIaTE 31d: g Aot dot U301 fABTA & mref 7 31 28t aremant # A

TS 18P ded A o713 TSt H TR UTeTT 2191 T& Add [ o1 7167

ot g 3TRR I I € R S B & JaT1 v 39T S AT 7 3

FAD! STST B BHSR PG o181 T ST AT 5l JRTéTd TF 7Y

AU A & AL HRA BT forafor AT R ST6T 311 S 518 A IoYAal

& oo ufvanr, aerfye aAufore daras, ST ATSTE ForaH,

STTATRIS UfersaTell Ud FRBRI Bt et ot a2 Ufdaaga & A1

TRITA &t gst

oo sy et :-
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sroraasnd fAradlarRRRIvN

A4

S ?-l'ﬂ'f 213{“' Qﬁ' sk

* He-HTeAs (gfera) wri faer foam, SF. .. i feafiere, Feivs, Sier, fiemagR (8.0.) A
E aiverreff (gRrerT) ©F. .o, W Reafened, svikle, @ier, RemagR (8.01.) AR

MY AR - SIS S $AarA 1 feradterraor v v ufiaar & ot faeqe gt o & gt APl uRmIies, enfies, AmTfors,
3MEATIeHS FAAT BT GeAST I BT & THTOT & b I UTSIeIaTHes ARIAT & AV 37T TR IRIURA & HETerat dc & &5 A uTH
gu ¥l Ig1 urstfagRie Sl @t IuRufd $37aT 31 uHToT B| mETeet & dcad! smadt & feiftr fRistider @t die grrar oft
FTAERT & 36T BI ISR B Bl T&T foRfera 8 STt aret ferwa-ae, iR, mgaR 3k orer STfd & #1e 9ft agaTera & 38d § ot
T Bt ANB-BATHIT B ST &l F 76T B AT BT JS AT 2l
orsg ot - urStfeETRie, FvereTs, Risteus, férademmeoTem

UFATaAT - a0 B ST Bt ISR & A A
ufifes ume B 3 ARGl dief Rsteuer sen & dc w e
ETerat, foraeTTy va Sfies ol & fauft Fem wr Rera 31 ufarens
FaRY ¥ fRraRIeTRIZI &1 35ar qufel S gL Ufsd HTforasrd STt
$ft feraRteTRIIOT ATETeRT S/aTd §U FEd & 1S -

33T 3101 R gfer AT AT B AL

SHTfor SARTRIOT G151 9t fRrsteuet =1fe ol

391 Bfererfg 3msds enf wy faR uTs|

GRS TRA I 3% JiAwT A g& 3|

3rerfd TSt a1uT, IaAT UG GferoTor efReT Ydds SRRIOT &5 &
fRsTieuaT 16t & dc IR TR ar S &l T§T St Rerar ydas
forar qen gefar anfe &2 & 31 & 3@ fAa g Bl

uf3d R f5raTdt Sft w1 &t gat: 91fes @t ufdst negidsett
T ¥oTTel B gU ifth R &Ry Bt WfdETRicar & FIER 3 §U
e 8 b -

ferrgauen & ferae sfiemreroT emm|
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Abstract : Secularism, understood in the western sense, is the rigorous separation of church and state. The situation
in India is very different from that in the West in that religion plays a major part in people’s personal life. There is no
distinction made between any faith and others in India. In India, discrimination based on religion is illegal and religious
freedom is a basic right. In addition to the religious freedom guaranteed by the Indian constitution, this study attempts
to examine several conceptions of secularism in India. Moreover, it provides an overview of the significance of both
secularism and religious freedom in India. Our country’s founding fathers ensured religious freedom as a basic right in
the Indian constitution. The Indian constitution is well-equipped with a secular character, prohibiting discrimination
based on religion, even though it did not contain any secular words when it was adopted. Furthermore, Nehru and
Gandhi's concepts of Dharm Nirpekshta and Sarva Dharma Sambhava, respectively, have been a route towards
realizing and comprehending the ideas of secularism in India. Various scholars have offered differing perspectives on
the type of secularism that would be appropriate in the Indian setting. As a result, this essay emphasizes and provides
a summary of religious freedom and secularism in the Indian setting.

Keywords: India, ethnic conflicts, religious conflicts, communal harmony, identity politics, economic disparities, conflict

resolution, national unity, diversity, interfaith dialogue.

Introduction - India has always been a multicultural melting
pot due to its diverse range of cultures, languages, and
faiths. But this variety has also caused friction, which has
resulted in a number of clashes between different ethnic
and religious groups(Kofi, 2021). With an emphasis on the
origins, effects on society, and historical evolution of these
wars, this article seeks to offer a thorough examination of
them. India, a country well-known for its diverse range of
cultures, languages, and faiths, provides evidence of how
well variety can coexist. However, underneath this beautiful
tapestry is a past tainted by religious and ethnic tensions
that have occasionally threatened to tear apart the country’s
fundamental fabric. The present research essay undertakes
a thorough investigation of these disputes, revealing the
complex dynamics that underlie their genesis, continuation,
and influence on Indian society(Kazmi, 2023). The partition
of British India in 1947 and the brushstrokes of colonial
authority are visible on the canvas of India’s past; these
events carved out sharp religious divisions. The aftermath
of this division, which was marked by millions of people
migrating and the establishment of Pakistan and
India(Rajan & Kumar, 2020), prepared the ground for more
conflicts stemming from religious identity. Studying the past

reveals how these early earthquakes continue to influence
tensions now, emphasizing how important it is to
comprehend the historical roots of India’s ethnic and
religious conflicts.Sociopolitical intricacies are at the core
of many conflicts, amplifying already-existing differences
and creating new ones. The emergence of identity politics,
driven by rivalry for resources and electoral dynamics, has
created an environment that is conducive to manipulating
public opinion. Ethnic and religious affinities are being used
as political weapons in a climate created by the discourse
of difference and the falsification of historical accounts(Maoz
& Henderson, 2020). Given this, it is critical to analyze the
socio-political processes that intensify conflict and obstruct
efforts to promote national unity. The shadow of economic
inequality, a powerful instigator of discontent, covers the
edges of these confrontations.Ethnic and religious identities
are intricately intertwined with economic inequities and
unequal access to healthcare, education, and opportunities.
This junction feeds the flames of strife by adding to the
feeling of unfairness and exclusion. Upon scrutinizing these
economic fault lines in detail, it becomes evident how crucial
fair development is to promoting social peace(Bulajic,
2023).We traverse the tumultuous seas of India’s historical
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conflicts by closely examining notable case studies, such
the demolition of the Babri Masjid and the Gujarat riots.
These case studies provide a prism through which to
examine each conflict’s actors, outcomes, and underlying
reasons. By examining the connections between these
occurrences, we can uncover important information about
the processes that lead to conflict escalation. But these
confrontations have effects that go beyond the short-term
instability they cause. They erode the fundamental pillars
that support the structure of a prosperous society, casting
a lengthy shadow over the monument of national
unity.Community violence leaves profound wounds that
erode trust and collaboration amongst various
populations(Yoder, 2020). We are compelled to look for
comprehensive solutions that heal the divisions and open
the door for an inclusive and unified India as we consider
how these disputes will affect the course of the country.
The media, education, and civil society play a crucial role
in providing optimism in the face of these obstacles(Natil,
2022). The goal of concord is greatly aided by initiatives
that support interfaith communication, dispel prejudices,
and increase understanding. A model for constructing
bridges over problematic waterways may be found in
grassroots initiatives that unite disparate communities and
allow them to work together and coexist.We set out on a
voyage of reflection and investigation as we negotiate the
maze of ethnic and religious strife in India. Through a
comprehensive analysis of historical legacies, socio-political
dynamics, and economic underpinnings, this essay aims
to elucidate the intricacies that characterize India’s trajectory
towards a future that is both peaceful and inclusive(Natil,
2022).

India is described as a secular, democratic, socialist
nation that upholds equality and human dignity in the
preamble of the Indian Constitution(Palathinadiyil, 2020).
Even thoughmost people in India are Hindu, the country
was not religiously affiliated. Additionally, theocratic
republics such as Islamic Pakistan on the east and west,
Hindu Nepal in the north, and Buddhist Sri Lanka in the
south surrounded the country. Regarding the preservation
of religious plurality, the Indian Constitution’s founders were
extremely clear. India has no official state religion, despite
the fact that the word “secular” was not used once in the
original constitution(Srivastava, 2022). India provides equal
freedom to all religions and respects them all. The founders
of the Constitution envisioned a multi-cultural society with
religious pluralism that went beyond simple tolerance to
include the peaceful coexistence of all religions as well as
the freedom of religion as a basic right(Singh & Saxena,
2021).

India is a fascinating mosaic of variety, an old continent
where many different cultures, languages, and beliefs
coexist(Babb, 2020). However, underneath this colorful
tapestry, there is a continuous undercurrent of religious and
ethnic tensions that has occasionally endangered the

nation’s unity. This academic paper takes readers on a
fascinating journey into the core of these disputes, revealing
the many threads that together create this complicated web
of strife within the Indian setting. India’s history is laced
with periods of extreme change and turmoil, leaving behind
lingering shadows that influence the nature of modern
conflicts. Colonialism’s aftereffects and the seismic partition
events of 1947 continue to resonate, leaving an enduring
mark of communal conflicts on the national psyche(Vinod,
2023).

One of the first foreign religions to reach India was
Judaism. Despite being a minority in India, Jews did not
face any anti-Semitic incidents from the majority
population.5. Thomas the Apostle brought Christianity, the
third most popular religion in India, to the country when he
traveled to Kerala in 52 AD. There is a widespread
assumption that Christianity originated in India around the
sixth century AD, yet the exact origins of Christianity in India
are still unknown.

The nation’s pre-existing religious plurality and diversity
suffered greatly under British control. They used communal
politics and a “divide and rule” strategy, which finally resulted
in the establishment of a separate country for Muslims(Khan
et al., 2022). Despite the creation of Pakistan, many
Muslims chose to stay in India and acknowledged it as their
motherland. The writers of the Constitution chose a secular
state over a theocratic Hindu state to respect the religious
plurality of the nation. The liberal-democratic state
established by the constitution is challenged by the society’s
ingrained medieval institutions and customs, which
undermine the upholding of human rights.

The freedom of religion is guaranteed by the Indian
constitution and largely characterizes Indian secularism
(Modood& Sealy, 2021). The Indian constitution addresses
religious freedom in two ways: directly and indirectly. Articles
15 and 16 implicitly guarantee religious freedom.The state
is declared to be neutral toward any one religion or any
belief by virtue of the two Articles, which address the rights
to equality and nondiscrimination. Articles 25, 26, 27, and
28 specifically address everyone’s right to practice their
own or group religion. An individual is entitled to the freedom
of religion because of concern for his or her “liberty” and
“well-being.” The person comes before and above religion,
as well as the values of tolerance and equality. It is possible
that this is the reason why Article 25 and other constraints
on this freedom are the most heavily weighted.

Thinkers with sober minds drafted the Constitution.
They established the groundwork for a liberal democratic
state in the future. The constitution’s several articles
explicitly address the essence of religious freedom,
encompassing both its societal and personal dimensions.
The constitution guarantees religious freedom in a
constructive and favorable manner. Although it has certain
fair limitations to make it practical and realistic, it is not
absolute.
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The majority of Indians are ignorant about the precise nature
of their constitutionally protected freedom of religion, as
well as the legitimate limitations placed on that
freedom(Henrico, 2023). It is a significant determinant of
public space and life as well as a role in social connections.
Since there is no wall between the public and private
spheres, religion serves as one of the organizing principles
for social, political, and personal institutions as well as
individual lives. It establishes relationships both inside and
across communities, and unfortunately, religion as an
institution has done more to undermine or impede the
realization of human rights in India(Marshall, 2022).

The first Prime Minister of India, Pandit Nehru, had
believed that as education and development increased,
religion’s position and influence in public life would naturally
decline. Sadly, vote-bank politics led to community politics
and the politicization of religion, so that did not occur.
Result and Discussion - The study explores ethnic and
religious conflicts in India, revealing their historical, socio-
political, and economic roots. It highlights the impact of
colonial rule, partition of British India, identity politics,
electoral considerations, and communal rhetoric on conflict.
Economic disparities, limited access to education and
healthcare, and systemic marginalization contribute to
conflict escalation. Case studies like the Babri Masjid
demolition and Gujarat riots show how religious and ethnic
tensions can be manipulated by political actors, media, and
social dynamics. The study emphasizes the importance of
leadership and responsible media in mitigating or
exacerbating conflicts(Marshall, 2022).

The study highlights the complex relationship between
ethnic and religious conflicts in India, emphasizing the need
for a comprehensive approach that acknowledges the
country’s cultural diversity and historical sensitivities. It
suggests that a long-term vision, involving political leaders,
civil society, and citizens, is crucial for fostering harmony.
The study also highlights the role of economic development
in mitigating conflicts, highlighting the need for targeted
policies, inclusive growth, and job creation. Education can
also play a crucial role in conflict prevention, promoting
tolerance and empathy. The study concludes that
overcoming resistance from vested interests, countering
misinformation, and managing competing narratives can
lead to a more harmonious future in India.

The discussion emphasizes the importance of
collaboration among stakeholders, including government,
civil society, religious leaders, media, and citizens, to resolve
ethnic and religious conflicts in India(Kapoor et al., 2022).
It suggests a vision of a unified India, embracing pluralism,
acknowledging historical truths, and promoting interfaith
dialogue. By recognizing challenges and learning from
global experiences, India can foster a transformative
journey towards peacebuilding.

Conclusion - The study of ethnic and religious conflicts in
India reveals a complex tapestry influenced by historical

legacies, socio-political dynamics, economic disparities, and
cultural diversity. These conflicts have a profound impact
on social cohesion, economic progress, and India’s global
standing. Acknowledging and addressing historical wounds
is crucial for healing and reconciliation. Socio-political
factors, such as identity politics and manipulation of
communal sentiments for electoral gains, have exacerbated
divisions. However, responsible leadership, unbiased
media, and informed citizenry can guide the nation towards
unity. Economic disparities and unequal access to
resources and opportunities are catalysts for conflict,
necessitating equitable development and investment in
education and healthcare. In-depth case studies highlight
the importance of fostering tolerance, respect, and
understanding among communities. The implications of
these conflicts for national unity are far-reaching, affecting
social cohesion, economic progress, and India’s global
standing. Conflict resolution strategies, including inclusive
governance, interfaith dialogue, responsible media,
education reform, and youth engagement, have emerged
as key pathways to healing the past and forging a shared
future. The journey towards unity requires sustained
commitment, introspection, and a willingness to transcend
differences in pursuit of a shared vision.
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Abstract: Despite the advancement of science, technological advancements, and modernization, superstitious beliefs
continue to be prevalent in contemporary culture. This paper explores the oriental beliefs related to rain and droughts
and identifies other beliefs and analyze it from Functionalism and Psychological approach. The methodology is qualitative
approach based on exploration, analysis and narration. It was found that there exist innumerable beliefs related to rain
and drought and other beliefs in Nepal. Functionalist analyze it saying if beliefs are functional they maintain social
solidarity and value-consensus and Psychological approach claim that beliefs provides strength and positivity to survive
and at times may hinder progress incase of negative beliefs.

Keywords: Superstitious-beliefs, Functionalism, Psychological, Nepalese- Culture.

Introduction - Belief in accordance to Oxford Dictionary
refers to acceptance of things as true or what one believes
( Ostler, 1941, p. 48). E.B Tylor shows that all religious
beliefs and cults have developed from certain mistaken
inferences from observation of such phenomena as
dramas, trances, vision, diseases, walking and sleeping,
life and death. He defines religion as a belief in Spiritual
Beings or the Supernatural. He further added that early men
believed that after death the soul left the body, and appeared
only sometimes in dreams. They began to believe that
everything possessed life and souls, this he termed as
‘Animism’ belief in spirits. They further believed that these
spirits protected their families, tribes and watched over their
moral behavior. ( Jha, 1981, pp. 30-31) It perhaps was this
attempt to communicate with these departed soul and spirits
that gave rise to prayers and active worship. It was later that
these spirits took the form of deities. With it emerged
‘polytheism’, and hierarchy of gods. This developed into
‘monotheism’. The seed of so called superstitious beliefs
were sown during primitive phase. As soon as they realized
the power of nature, they considered it as ‘superhuman
forces’ if there was no rainfall, the spirit of ‘rain’ was
displeased, if landslide occurred the ‘mountain spirit’ was
angry, they offered sacrifices to please it Hence we can
say that superstition refers to belief for which there is no real
basis in either science or religion. Most superstitions are
vestiges of decayed systems of belief.(Tylor,1990, p.513)
The problem of the study is that focused study related
to beliefs in Nepal is lacking is the greatest problem of study.
The major research objective this paper deals are as follows

:a) To explore Oriental beliefs related to rain and droughts
b) To superstitious identify other beliefs and analyze it from
Functionalism and Psychological approach. The
methodology is qualitative approach based on exploration,
analysis and narration Global Beliefs.

The Dugum Dani tribes lives in the highland of New
Guinea, they have no god, but their world is inhabited by
host of supernatural beings known a ‘Mogat’. The ‘Mogat’
are the ghost of the dead. They cause illness and death
and also control the wind and rain. These tribes are not
pious; they do not pray. Their rituals are not to honour or
worship the ‘Magots’ but it was to placate and appease
them. (Harlambose, 1989, p.435) This shows that the seed
of superstition sown in the primitive phase continued
through out the world.

The Teton Sioux tribes live on the northern prairies of
USA The belief persists that the nature on which they are
dependent, is controlled by ‘Wakan Powers’. These powers
are stronger and more mysterious than man. They cause
the seasons to change, rain to fall, plants to grow and
animals to multiply. The ‘Waken Powers’ were not
worshipped but were appealed for assistance and
protection. They believed that ‘Wakan Powers’ save-
guarded them. (Harlambos, 1989,, pp. 435-436)

The world has progressed from the discovery of fire to
interior heating systems and microwaves. From the earliest
wooden wagon to the BMW, rocket, and space shuttle. We
may have moved from the nineteenth to the twenty-first
century, and most of us feel ourselves to be modern, with a
liberal outlook on life and its prospects. However, there is a
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paranormal effect on real-world happenings in
commonplaces everyday; from black cats to ladders, salt
to mirrors, objects tend to become superstitious everyday.
These seemingly irrational behaviors have a remarkable
impact on our mental states and defy reasonable
explanation. The fact that most superstitions revolve around
unpredictable events is not shocking in the slightest. Similar
to other societies, Nepalese culture is deeply ingrained with
superstitious beliefs that have been passed down through
unknowable ages. These beliefs have a profound impact
on the lives of those who live in this ancient, religiously
orientated region of legends and myths known as Nepal.

This research paper fulfills the objective to explore the
oriental beliefs associated with rain and drought.
Rain/Drought associated with Orient al Beliefs - It is
interesting to note the oriental beliefs associated with rain
and droughts. Prior to that it is note-worthy matter to know
about the definitions related to the existing beliefs.

Since beliefs are “part of a system that includes our
values and attitudes, plus our personal knowledge,
experiences, opinions, prejudices, morals and other
interpretive perceptions of the social world,”(Saldana, 2016,
p.132). Beliefs can also be embedded or implicit in many
other study topics, such as judgements, ideologies, concept
-ions, attitudes, or theories. ( Pajares, 1994, pp 193-203).

Superstition is described as an unreasonable, baseless
phenomenon.(Vyse, 1997) Itis described as a notion that
one occurrence happens because of another, without any
natural mechanism that links the two. ( Jahoda, 2007, pp.20,
594-595 ). It appears that superstitious beliefs are similar
to intuitive thinking. (Genovese, 2005, Hergovich &
Arendasy, 2005; Lindemané& Aarnio, 2006 ).

There exist contradictory results related to superstitious
beliefs. It has been inferred that weak analytical thinking is
correlated with superstitious beliefs and those based on
logic and reasoning, is opposite to superstitious thinking or
beliefs. ( Bressan, 2002, pp.17-34)

Whatever it maybe, weak analytical thinking or logic

and reasoning based beliefs. Despite 21st century we are
still within the web of these beliefs.
Beliefs on Rain & Drought - In the remote villages of
Nepal, if there is no rain for a long period of time, the belief
persists that if women-folks in the middle of the night plough
the field completely naked. There will be rainfall. Research
foretells. . T

R 4

b i T

Fig. -1 Frogs wedding

Frogs W edding in the city of Bhaktapur and other
surrounding areas of Kathmandu valley where there exist
agricultural lands; if in case, there is a long period of drought,
the villagers start their traditional rituals, where they worship
‘Lord Indra’ deity of the rain and end the ritual by conducting
a traditional wedding of a Male Frog with a Female Frog.

Both frogs have to be brought from different streams. They

chant holy mantras and complete the sacred marriage and

finally leave the married ‘frogs’ in a pond. This wedding of

a frog and a female frog was recently conducted in the

year of 2009 at Bhaktapur when the valley went without

rain for nearly eight months. This belief exists to this day in

Nepal. Such marriages take place at Madhya Pradesh also

by the farming community. When many locals were

interviewed out of 30 samples (comprising of elders, middle

-aged and youths). Majority agreed that such rituals were

good for them. After observing it, rainfall did take place.

Functionalist claim that be it beliefs or values, if functional

for the community and society, it will help to maintain value

consensus and social solidarity. While Psychological
approach claims that when belief and traditions are so very
embedded into their minds and the strong belief, actually
fulfills their wish and self -satisfaction is acquired.

Surrounding Swyambhunath temple and King
pratap Malla are the shrines of five elements earth, water,
fire, wind and sky.

a. Basupura is the shrine of the earth, where the image
of Basundhara , the divinity of the crop is placed.

b. Nagapura Nagas (serpent) are believed to be the agent
of rain and water. Thus to signify water, Nagapura or
the shrine is dedicated to Naga lies to the north of the
stupa.

c. Agnipura or the shrine dedicated to Agni or fire stands
on the northern western corner of the stupa dome.

d. Bayupura, itis dedicated to the god of the wind and is
situated on the south western corner of swaymbhu.

Fig 1 a Swayambhunath and Fig 1 b King Prat ap
Shantipur stup a( Source Net) Malla

Shantipur lies on the northern side of Swyambhu. This
shrine is dedicated to the sky. It is believed that there are
nearly twenty-seven subterranean dark chambers within
this shrine. In this last 300 years no one has dared to enter
it. Once there was serious drought in the valley. Itis believed
that King Pratap Malla of Kantipur entered into the
underground cells and was able to bring out ‘manuscripts’
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written with blood of (Naga) serpents. This chanting lead to
heavy rainfall. (Varya, 1981, pp 113-114).This is historically
mentioned in the New Vamsawali ( local text) . When
analyzing this the functionalist would generate that, King
Pratap Malla a tantric was able to read the text and enter
the holy place. To this day only tantric ‘Guvajus’ (well-versed
tantric) enter for worship once a year. Be what may
Functionalism claims that any beliefs or rituals that benefits
all, is valuable for the universe. Psychological approach
views that the existing beliefs actually manifests itself and
befits them if the wish and belief is strong.

Croaking of the Frog - During long period of drought, the
farmers in various part of Nepal keep listening for the
croaking of the frogs. Belief persists that, if the frogs croak
loudly, there is sure to be rainfall. This is a belief passed
down from generations to generations. Earlier when there
was no science and technology to predict rainfall. The
farmers relied on the saying of their elders. When people
were interviewed, new generation had no idea, they just
said their granny talked about it. But, among the farmers,
to this day they believe and majority claim it is true. They
believe that it will rain. Functionalist claim that any values
or beliefs that is fruitful to the community and society helps
to maintain ‘value-consensus’ in the society. Psychological
approach views that if any beliefs help to provide peace of
mind and brings happiness among all it is acclaimed as
positive constructionism.

Circling of Kankakuli ( Eagle/ Cheel) -  When eagles fly
in circles, whistling loudly all the time it means that they are
asking for water. Belief exist that they do not drink water
from lakes, rivers because they see it as dirt, blood they
drink only the rainwater as it falls. Hence, when they cry as
they fly, people believe that it is going to rain. They term
them as ‘Kamkakuli’.

There is an interesting myth related to this bird termed
as ‘Kamkakuli’in Nepalese culture. Story foretells of a man
who happened to be very greedy, one day a dying man
came to his door-step and requested for a drop of water to
drink; but the greedy man shut the door on his face. After
he died he turned into ‘Kamkakuli’ bird that cannot drink
water from ponds or rivers but have to wait for rainfall to
guench their thirst. The new generation have forgotten about
it, however, if there are elderlies in the family, then such
local tales are passed down from generations to
generations. Functionalism claim that if beliefs does not
harm anyone and is functional then it helps to maintain
balance in the society. Psychological approach is that such
tales also is a didactics as it teaches us moral values of
helping others in need.

Hom / Yajna Rituals and Songs/ Dance - Another
common practice among the Nepalese people during
prolonged draught is to offer prayers and ‘agni-hom’ and
chant from the ‘veda’ in name of Indra deva. Among the
Hindus Lord Indra is regarded as the ‘God of Rain’. This
belief exists to this day. Despite secular Nepal, majority

are Hindus who are involved in rituals and worships if
anything goes wrong.

There are ancient classical songs and music termed
as ‘Megha Malahara’ Megaha refers to the dark floating
clouds that brings rain and ‘malahara’ is the classical song
associated with it. Belief exists that when an artist with
extraordinary voice sings the ‘Megaha Malhara’ from the
very core of his soul, there will be rainfall. To this day story
of Tansen who by singing ‘Megha Malhara’ brought rainfall,
is famous here in Nepal too. Among the Newar community
on the day of Indra Jatra ( Festivity celebrated for Lord
Indra) on this day there is dance pf “ Majipa Lakhey” (

Fig - 2 “ Majip a Lakhey” ( Masked Dancer)

Majipa is derived from the words Manjupattan, which means
‘the city built by Manjushree,” and Lakhey, which means
‘the carnivorous demon of Majipa.’ The Lakhey dances to
the music and proceeds through the procession. It is said
that the harvest will be good and there will be timely rainfall.
The Functionalist approach views that these persisting
beliefs are so very strong that it is passed down from
generations to generations. This benefits and is functional
to maintain one’s traditions and culture. Likewise,
Psychological approach views that our attitude, thinking and
what we do or believe are the products of our mind. If
thinking is positive than it helps to safe-guard one’s culture
and traditions. If not, it will vanish with time.

Historical Legendary T ale associated with Rain and
Drought

=

Fig - 3 Guru Gorakhnath
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Legend foretells that once Gura Gorakhnath caught hold
of nine serpent deities including ‘Karakotaka Naga’' and
confined them, and took to meditation. Because of
confinement of Nagas (serpents), Nepal experienced
tremendous drought for the period of 12 years. Lord
Matshendra Nath, who had been mediating in the
Himalayas, came to know about the drought and came to
save Nepal. Thus due to him Nepal received rainfall after
12 years. He is regarded as ‘Karunamaya’ or ‘tender soul’.
Since then in his honour the festival of ‘Machendranath’ is
practiced every year. Believe it or not, on that day when the
chariot of ‘Machendranath is pulled, the valley there is
rainfall. Strange! But True.( Shakya, 2024, interview)
Cleaning of the well and Rainfall

Fig - 4 Belief associated with well

The valley once upon a time was a fertile land for

agriculture. Hence, rainfall was very much necessary. In
the valley to avoid prolonged draught the locals of the valley
followed a passed down belief or a custom of cleansing
the famous well ‘Japa Tung’ made during the period of
Brisha Deva the father of Lichhavi King Dharmadeva and
grandfather of Manadeva. He was helped by Guvaju tantrik
Shantikar Bajracharya. Locals believe that it took 12 years
to commemorate it. To this day many elderlies believe that
in times of drought or lack of rain for a long time the cleaning
of this ancient well will bring rainfall. ( Bajracharya, 2024,
interview)
Asking for Rainfall - In the valley there is a belief that if it
does not rain for a long time, then youths who are half naked
jump outside the valley yelling ‘Hara Hara Mahadeva Pani
Dey’ ‘Holy Mahadeva give us water’ At Kirtipur, on such
occasion people throw water from house to house, from
windows on them. This is said to avoid drought.

Another belief persists that if a cow is taken to the sandy
banks of Holy Bagmati and milked, and if ‘Holy Rudri’ is
performed at Sacred Pahupatinath, by ‘burning of the holy
fire’. There is a belief that it will end drought and rainfall will
take place. (Shakya, 2024, interview)

Researcher 's Grandmothers Belief related to rain &

drought - Granny always told us ‘ Rainfall on Tuesday or
Saturday’ is taken for the continuity of rainfall for the whole
week. Strange but true, as a researcher | have observed
that that this seem to be true in Nepal. The rain may not

fall for a week, but it certainly continues for a day or two.

When the rainfalls, if it creates huge big bubbles as it
falls, belief persists that there will be heavy rainfall for many
days. Likewise, if the eastern sky turns red during sunset
time there will be rainfall and if western sky turns red then
it will not rain.

If it does not rain for a long time then, belief exist in
Nepal that that at midnight if naked women go to the fields
and plough it. It will rain.

Another interesting belief related to rainfall is that to
see rows of ants running around, shows that there is to be
rainfall along with the storm.

If it rains on a wedding day, it is believed that either the
groom or the bride has licked the ladle, or the cooking
spoon. This saying and belief is true to this day. When
married couples were interviewed, 70% who had licked the
ladle did have rainfall on their wedding day, but 30% who
had licked the ladle but did not experience rainfall on their
wedding. Statistically this belief is true, if we are to consider
the percentages.

There are also beliefs that if without rainfall; water starts
to pour down from the rooftop, known as ‘balesi’ in Nepal.
It is a premonition of bad days ahead to come.

If there is non-stop torrential downpour , only way to
stop it; is to heat the iron pan ( Karai) in Nepali and turn the
heated ‘Karai’ upside down below the ‘Balesi’ or the water
poring down from the roof-top. The sound and the smoke
that goes up is said to stop the rain. ( Rana, 1980, oral
tradition)

Belief & Rainfall - Worship of ‘Akash Bhairab’, Akash
means ‘sky’ and Bhairab is the destructive form of Siva,
who is the one of the most important deity in Nepal.
Worshiping of the sky existed throughout the world millions
of years ago. In Nepal it continues to this very day by burning
incense, offering prayers is believed to bring rainfall. In
Nepal many farmers offered prayers for rain. Today since
most of the land has been used for constructions, its
importance has decreased but the rituals, beliefs continue
to persist to this day. ( Bajracharya, 2024, interview)
When both sun and the rain shines and falls together at
the same time, saying goes like this:
“ Gham Pani Gham pani,

Sun, Rain, Sun, Rain,

Shyala ko biha,

On the Jackles wedding,

Kukur janti, Biralo Bahun,

Dogs are the procession, and Cats are the

Brahmins.”

The general belief which most of the Nepalese believe
is that there will be rainfall on the festivity of Sivaratri and
Machendranath jatra. Itis interesting to note that it certainly
does rain on such festivity. Strange but True can be termed
as ‘Believe it or Not’

Functionalism views that be it beliefs or values or
myths , legends as long as they are functional and it helps
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to maintain social solidarity and it helps individuals to “ Fit
In” within these beliefs and values. These beliefs existed,
is existing and will continue to exist .

Psychological approach claim that these values,
beliefs that has been passed down since times unknown
have become a part of the society and culture as a result
some of it has taken into ritualistic forms. These beliefs
helps to provide strength, and may help to provide mental
peace of mind and gratifies their needs.

These are just few research collections related to rain
and drought. This area is further open for research. Thereby
the researcher has fulfilled its first research objective.

The second objective is to identify other Superstitious
beliefs and analyze it from Functionalism and Psychological
approach: Below are few beliefs associated with arrival and
departure, that is followed by many to this day.

Departure & Arrival Beliefs - In traditional society like
Nepal, every little thing is associated with auspicious and
inauspicious beliefs. Arrival and departure to both domestic
and foreign lands are also associated with numerous
beliefs.:

“Mangalbar na bhetnu, Sanibar na chutnu”

“Do not meet on Tuesday, and do not separate on

Saturday”

Most people to this day avoid leaving home on
Saturday, for a long journey. If it is urgent then on Friday
itself one should send ones personal attire or clothing to a
relative’s home as ‘departure sagun’ This small ritual
signifies that particular individual has left his home on Friday
itself. After this he is free to leave his home on Saturday
and he will avoid facing ill-omen.

The belief exists that one should avoid travelling on
Saturday. If in case of urgency on When a person is about
to go to foreign lands he has to undergo through some
minor rituals. Prior to his departure he worships ‘Lord
Ganesha’ the ‘Elephant God'who is said to remove all
obstacles and burns ‘oil lamp’. He is applied with ‘vermillion
tikka’ and is given banana, curd etc, and among some ethnic
communities like Newars boiled & fried eggs, and fishes
are considered very auspicious omen. (Self-Observation
since childhood)

Functionalist when they analyze the above traditions
or beliefs view that as long as these believes do not harm
anyone, it can be followed and it is accepted to be functional.
While Psychological approach analyzes it by saying, if
such beliefs develop positivity and good vibes among all,
then, it is fruitful for all those who follow it. It will provide
them strength and helps to maintain peace of mind in times
of trouble.

King or some important person of the country is to
depart to foreign lands. It is considered very auspicious to
accept flowers from the ‘Pancha Kanyas’ or 5 young girls.
They are regarded as the incarnations of the ‘Kumaris’.
Their blessings in form of flowers are considered extremely
auspicious to the person, leaving his land. This ritual

continues to this day in this land of gods.

A person should not leave home or walk around during
the mid-day. It is considered ‘unlucky’, Research reveals
that a lady who left her home on her scooter during mid-
day, simply, simply forgot her destination, who she was?
She wandered for more then one hour prior to realizing her
destination. Since then she never leaves her house during
mid-day. Questionnaires reveal that 50% agree to this
belief.

Days of the week & Beliefs - When few elderlies were

asked about beliefs associated with days of the week .

Some had no idea but few enlightened the researcher this

way.:

*  Monday: We should not purchase new clothes.

» Tuesday : If we leave the city on Tuesday then the
belief persists not to return on Saturday.

*  Wednesday : Elderly to this day believe that one should
not buy cooking oil on Wednesday. This belief has
been forgotten today.

e Thursday: There is a belief that a women who are
not widows, should avoid washing their hair.

*  Friday : One should not eat meat on Friday.

e Saturday: If someone leaves the town on Tuesday
they should not return on

* Sunday: Three people leaving the house together on
Sunday must avoid heading separate ways to different
destination.

*  When leaving the house, refrain from cleaning,
showering, doing laundry, or removing items to avoid
returning them. ( Shakya, 2024, interview)

In todays society such beliefs may not be applicable,
however, in the villages of Nepal people continue to follow
it.

Work Related Beliefs:

a. Tosee anempty pitcher is considered ill-omen. To see
a filled up pitcher is good.

b. When one is leaving for some important work, to
sneeze or if someone sneezes, it is ill-omen

c. ltis believed that when three persons go together for
some business or work it will not be successful.

d. If acator a serpent crosses the road while we are on
our way for some work, itis ill-omen, and it is believed
that that the work will not be completed
Functionalist view that these beliefs that have been

passed down from generations if functional to the society
then it helps to maintain social solidarity and value
consensus. However, if it hampers or acts as an obstacle
for the development of the community and society then it
generates dysfunction.

Psychological Approach on the other hand views that
the seed of such beliefs has been sown into the brains of
the children during socialization as a result , they start to
believe that such beliefs work. Sometimes such beliefs
generate positivity while others may hamper their
personality and behaviors. Such beliefs develop negativity
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in a person and makes them weak.

Beside all these there are other general beliefs that
exist here in Nepal that has been termed as:

Some other Superstitious Beliefs:

a. Falling of a chameleon on one-self or some-one is not
good it may bring bad news.

b. Appearance of a big spider on the ceiling is an
indication of ensuing quarrel among family members.

c. ltisgeneral belief that to see gold in one’s dream is ill-
omen it means the person will loose something. If one
dreams of stool and urine he will gain something eg.
money.

d. Fluttering of right eyelid is good-luck for male and left
is considered bad

e. Forfemale fluttering of left— eyelid is good, and right is
bad omen.

f.  ltching of the right palm for male will bring money and
left will loose money and vise-versa for women. (In
researcher’s case in both case money does come.
Believe it or Not.

g. ltching of the throat is a sign that someone is speaking
ill of you.

h. ltching of the right ear for the male is good, it brings
good tidings and vise-versa for the female.

i.  When someone touches the throat, they are to blow
over their fingers or it may lead to growth of ‘goiter’.

j-  Those with squint — eyes cannot be trusted.

k. Arrival of a person while someone is speaking of him
or her foretells longevity of

a. life. This is believed to this day.

. To see pigeon on the roof is good and to see a vulture
is considered a bad omen.

m. Among Nepalese 8th year is considered inauspicious
in individuals’ life. Example the numbers: 8,18,28,38,48
etc.

Historical Beliefs:

a. King Shiddhi Narashima Malla of Patan saw Radha
Krsna in his dream and established the famous Krshna

Mandhir at Patan.

=3 5L i

Fig - 5 Krishna Mandhir ( Lalitpur)

b. King Pratap Malla of Kathmandu in the 16th century
dug a tank at Bhandarkhal and brought water from
‘Buddhanilkhanta’ but his action displeased Lord
Narayana and the king received a curse saying that if

any Nepali king would visit ‘Budanilkhanta’ they would

die. Since then no king can visit Budanilkhanta.

c. Likewise there are many more of such beliefs that has
yet to be researched.

Thus it can be concluded that this research paper has
fulfilled. its objective to explore Oriental beliefs related to
rain and droughts, however many more of such beliefs
existing outside Nepal can yet be explored and compared.
It has also identified other beliefs and analyzed it from
Functionalism and Psychological approach. The paper has
opened venue for future researches on such beliefs.
Note: The collected beliefs are based on primary sources
that have been collected through interviews with elderly
women and males of 70 years and above, few 65 years old
have been included. (Oral Tradition).
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Abstract: The paper explores the pivotal role of ministers in ancient Indian governance, emphasizing their necessity
for effective administration alongside the king. It examines philosophical perspectives, such as those of Kautilya,
Kamandak and Shukra. The article outlines the selection criteria and qualifications for ministers, from the Vedic times
to the Gupta age highlighting their multifaceted responsibilities. By analysing historical practices and terminology, the
article illustrates how ministers were integral to maintaining social order and governance, significantly influencing
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Introduction - In ancient India, the need for the state to
maintain social order and security was understood from
the very beginning. In the absence of system/order, chaos
will ensue and anarchy (Matsya Nyaya) will ensue. Thus,
ancient Indian philosophers considered the existence of
the king inevitable for good governance. But the king alone
cannot maintain law and order and carry out all the duties
and responsibilities expected from him, and for this, he
needed his council of ministers.

The concept of a cabinet or council of ministers played
an important role in ancient Indian politics. The importance
of ministers can be understood by the fact that different
scholars have associated different ‘terms with the council.
For example, Shukra has compared the kingdom with a
human body, where the king is the head, Amatyas are his
eyes, and ministers are his ears. Even Kautilya has included
and explained the importance of the council of ministers by
including them in his “Saptaang’ theory of state and
considered them as the second wheel of the chariot (state).
Somadeva Suri has considered ministers as the heart of
the king; just as a heart is important for a man to survive, in
the same way, it is essential to have ministers for smoother
governance.

In the Vedic era, there were certain people called
‘RajnahRajkritah’ who used to give Parnmani to the king as
a form of royal approval. Parnamani was made from a soma
plant and used for Bala (Strength), Ayu (long life), and
Dhana (Wealth). In the post-Vedic era, these Rajkritahs
were replaced with Ratnis. To acquire his Ratnis, the king
would perform the Ratnahovimshi ceremony, which was a
part of the Rajsuyagya. The Ratnis, apart from guiding,

would also legitimize the King and his rule. Most of the rats
were 12 in number. And in order of their importance, they
were: 1 Purohit or Brahman, 2 Rajan, 3 Senani (Head of
the Army), 4 Mahishi or the Chief Queen, 5 Suta, 6 Gramni,
7 Kshta, 8 Sangrahita, 9 Bhagadugha, 10 Akshvapa, 11
Govikruta, and 12 Palagal. The king would visit the houses
of these Ratnis and offer them Havi (offering given to the
havan). Havi to the Senani was gold. To the priest in the
form of a cow, the Mahishi is also offered a cow. Suta is
offered food made from barley, bull to the Kshta, and black
cow to Bhagdugha. Palagal was given a bow and arrow
and a red turban. The rest (Akshvapa, Sangrihita, and
Govikruta) were also offered cows.

Some Ratnis were related to the king through kinship,
whereas others were functionaries who had no familial
relations with the king. Most of the time, the Ratnis were
men. Apart from Mahishi, in the Vedic era we do find
instances where two or more Ratniswere women too. The
Ratnis even included people from the non-Aryan tribe. It
can be said that through the Ratnis, all members of different
varnas and classes were represented. In most cases, posts
were filled based on merit, meaning the Varnas might have
been fixed, but the posts didn't assume a hereditary
character.

Ancient Indian texts have used different words for
council of ministers like Amatya, Sachiv, Mantri, and in later
periods, Tirth. In the works of Kautilya, Manu, Kamandaka,
and Agni Purana, the words Amatya and Sachiv have been
used as synonyms. In the words of John W. Spellman,
“Although there are distinctions between Amatya,Sachiv
and Mantri, they are not often observed, and authors
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sometimes use these words interchangeably and as
synonyms.”

The first Indian Empire in its true and complete sense
was established in the Mauryan Age. Kautilya was the one
who envisioned such an empire under Chandragupta
Maurya. Kautilya, in his Arthshastra, has mentioned the
Saptaang theory of state. That is, the state is made of seven
components. Amatya (Ministers) Janapada (the territory)
Swami (the king) Durga (a fortified capital) Kosha (the
Treasury) Danda (justice or force) Mitra (ally). The functions
of a state are so multifaceted and complex that a king alone
cannot fulfil them and therefore needs assistance. A king
without his councillors and ministers wouldn’'t be able to
rule for a long period. According to Kautilya, the duties and
functions related to operating a state are many and have to
be performed efficiently at different times and places for
smooth administration. To ensure the smooth running of
the administrative machinery and avoid any mistakes,
Kautilya suggests the appointment of Ministers and
Amatyas. Kautilya has drawn a distinction between Amatyas
and Mantris. According to him, anyone with good qualities
can be appointed as Amatya (superintendent),” but Mantris
he has not mentioned any specifications. Also, the Amatyas
could be appointed as many depending on the size of the
empire and the responsibilities of the state. Whereas he
suggests that ministers should be only three or four.

To become a member of the Council of Ministers, the
person needed to have some special qualities and
gualifications. In ancient India, ministers had very high
positions in the government. Their importance was next to
the king; this is the reason much emphasis has been put
on their qualifications. According to Arthshastra, certain pre-
requisite qualities that were sought after for all administrative
posts were that the person should be a native, a high-born
influential well-trained in the arts, possessed of foresight,
wise, of strong memory, bold, eloquent, skilled, intelligent,
possessed of enthusiasm, dignity, and endurance, pure in
character, affable, firm in loyal devotion, endowed with
excellent conduct, strength, health, and bravery, free from
procrastination, fickle-mindedness, affectionate, and free
from such qualities as excite, hatred, and enmity.

Persons endowed with all the above were to be
appointed as ministerial officers (amatyasampat), who were
the high-ranking officers. Persons who possessed one-half
or one-quarter of the above qualifications came under the
middle and low ranks.

The ministers also underwent a character test
conducted by the king. The ministers were tested under
the criteria of life, religion, wealth, love, and fear.

Kautilya suggests that the king shall dismiss a priest
who, when ordered, refuses to teach the Vedas to an
outcaste person or to officiate in a sacrificial performance,
undertaken by an outcaste person (ayajya). This dismissed
priest, with the help of spies, will then instigate each minister
to replace the present king with a new one. If any or all

ministers refuse to do so, they will be considered pure under
the religious parameter. Next, the ministers will be allured
by a dismissed commander of the army. Under the pretext
of gaining immense wealth, the commander will allure the
ministers to murder the king. If they refuse to agree, they
will be considered pure to monetary temptations. Next, the
ministers will be judged on the grounds of love and fear. A
woman spy under the guise of an ascetic highly esteemed
in the harem may allure each minster of the king on the
pretext of love and wealth. If they discard the proposal,
they are considered to have passed the love allurement
test and are considered pure. With the intention of sailing a
commercial vessel, a minister will induce all fellow ministers
to follow him. Also, a spy under the guise of a fraudulent
disciple, pretending he was imprisoned, will suggest they
kill the king and take all the wealth. On the grounds of
apprehension that the king would kill them and refuse the
proposal, then they are regarded as pure. Those ministers
who successfully passed the religious allurement trials were
to be employed in civil and criminal courts. Those who were
successfully tested under monetary allurements were to
be employed as revenue collectors or chamberlains. Those
who were tested under love allurements were to be
appointed to superintend the pleasure grounds. Those
tested under fear allurements were to be appointed to
immediate service. Those who passed all four types of
allurements—religion, wealth, love, and fear—and showed
exceptional integrity of character and conduct were to be
appointed as prime ministers. Those who failed and proved
themselves impure in one or all of the allurements were to
be appointed in departments like mines, timber, elephants,
forests, manufactures, etc.

In the Mauryan administration, next to the Amatyas,
Adhyakshas were also appointed. These Adhyakshas were
also selected for various departments based on their
character. These Adhyakshas served in economic and
military roles. 26 Adhyakshas, or secretaries, have been
mentioned in Arthshastra. Some of them were: i)
Lakshanadhyaksha, President of Currency & Mint; ii)
PanyaAdhyaksh, Head of Commerce; iii) Kupya Adhyaksh,
Head of Forest; iv) Pautav Adhyaksh, Head of Weights &
Measures; v) Shulk Adhyaksh, Collection of Customs &
Toll;(vi) Sutra Adhyaksh, Head of Textile Production
Activities;(vii) Aayudhagara Adhyaksh, Head of
Maintenance of Weapons:(viii) Sita Adhyaksh, Head of
Agriculture. Itis to be noted here that the department heads
were also appointed from among the Amatyas. The first-
class Amatyas became prime ministers. The second class
became members of the council of ministers, and the third-
class Amatyas were to be head of department.

The Satvahanas took after the Mauryan administration,
and like that, we find Amatyas were appointed here as well.
The first mention of Amatya is found in the Satvahana
inscriptions.

The inscriptions mention the names of various Amatyas
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who served under them. It is believed that these Amatyas
were not appointed based on hereditary. Drawing parallels
with the Mauryan Administration since Satvahanas were
highly influenced by the Mauryan Administration, we can
assume that the Amatyas of the Satvahanas were also
chosen based on merit. The only difference was that the
Amatyas in this period did not enjoy the same power and
prestige once associated with them in the Mauryan period,
yet they were equally important. According to R.S.Sharma,
the Satvahanas appointed traders and businessmen to the
post of Amatyas as many urban and semi-urbancentres
emerged during Satvahanas rule, and these traders
seemed to have a close relation with the activities of the
towns and cities and hence were regarded as better suited
for the post of Amatyas to look after urban administration.

The next big empire that emerged in ancient India was
of the Guptas in the 4th century AD and continued till the
late 6th century. The structure of the Gupta administrative
setup was not completely different from the Mauryans but
was replaced with new terminology. Also, several different
posts with new terms were introduced. Kamandak’s Nitisar
serves as a reliable source to learn about the politics and
administration of this period. Kamandak, who was a disciple
of Kautilya. Uses the term Mantriparishadmandalam instead
of Kautilya’s Mantriparishad. Like Kautilya, he too has
espoused the Saptangatheory of state and considers
ministers to be an important part of any empire.

According to Kamandak, a person who wanted the post
of a minister should have certain qualities, like being from
a good family, certainly high-born, with pure and heroic
tendencies, learned tendencies, versed in the art of politics,
and loyal. Also, he should be a native with excellent
character and a friendly disposition; he should be
enthusiastic, truthful, and a bearer of agility with a sound
and attractive personality, a healthy personality, a healthy
physique, and appreciable diplomatic skills. Military prowess
was a necessary requisite for all the ministers. Thorough
scrutiny was done before the selection of ministers because,
based on a mantra or council, a council can be Durmantra
or Kalyanmantra, that is, it could be bad or good,
respectively.

Kamandak also directs that in any case,if a minister
puts his selfish interests above the state’s, he should be
immediately sacked.

Kamandak’s Nitisar classified ministers into 3 broad
categories: Mantri-incharge of territorial units; Amatyas-in
charge of revenue; and Sachiv-incharge of the military
department. Important ministers and administrators under
the Guptas are as follows: (i) Vinaysthithisthapaka,kind of
Purohit. Related to religious matters of the state; (ii)
Mahabaladhikarna, Military General; (iii) Sarvaadhyaksha,
General Superintendent of the Central Administration; (iv)
Mahasenapati, Head of the Military Department. Military
Department;(v) Mahadandnayak, Head of Police
Department, Department.Subordinate of Mahasenapati; (i)

Mahasandhivigrahak, Foreign Minister. (vii) Mahapratihara,
chief of palace guards; (viii) Dandapashika, superintendent
of the police department; (ix) Khadyakapakik, in
Khadyakapakik, in charge of the Royal Kitchen; (x)
Ayukta,appointed to restore the vanquished property
conquered by the emperor.

The highest administrative officers were the Kumara
Amatyas. The Kumaramatyas served as a connecting line
between the central and provincial administrations.
According to K.C. Srivastava, the Kumaramatyas had their
own separate office called ‘Kumaramatya Adhikaran’,
signalling that they wielded significant importance and
influence in the administration.

Somewhere after the era of Chandragupta |, the office
of Mantris or Amatyas started to become generally
hereditary. This is supported by the various inscriptional
evidence we find of this period. One of the examples comes
from central India, where five generations of administrative
officers come from the same family. Another example is
found in the Karmadandainscription, which shows that
Kumar AmatyaShikharswamiwas the minister of
Chandragupta. His son Kumaramatya Prithvisena became
minister of Kumargupta and later on, was also appointed
Commander in Chief (Mahabaladhikrita). This shows that
although the selection of ministers was based on merits
and qualities, based on them they were appointed to a
certain post, and in some cases, there were even changes
of portfolios, but the truth was that heredity played an
important part. Sons of ministers were seen as the obvious
choice for filling in their shoes, given that they had all the
required qualifications needed to be a minister. These posts
became hereditary with time, but by no means the ministers
could act on their own accord. The minister’s office was
safe for as long as the assembly trusted them. Non-
compliance or non-performance of administrative duties
would lead to serious repercussions.

Somadeva Suri, the writer of Nitivakyamrit, has
described certain qualifications for the members of the
council of ministers. He opines that a person to be appointed
to the post of minister should be a native of the state. Only
a person born in the same state will be loyal to the state
and not betray his country. Another qualification that the
person should possess is that he should be a person of
fine character; otherwise, even if he possesses all qualities
and qualifications but does not conduct himself properly,
then he shouldn’t be made a minister. Nobility and lack of
any addictions are also required qualities for the post. He
should always be ready to assist the king in times of need
and should have adequate knowledge of subjects like
agriculture, animal husbandry, commerce, trade, etc., as
these are required for running a state. Another desired
qualification is knowledge of weapons. The post of minister
is filled with sufficient responsibilities and dangers.
Therefore, the minister should have adequate knowledge
of weapons. Somadev like Kautilya advocates the
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UpdhaParikshan. That is, a person appointed to the post
of minister should undergo an examination based on (p!)
religion (Dharmopdha), (ii) wealth (Arthopdha), (iii) lust
(Kamopdha), and (iv) fear (Bhayopdha). The person who
passes these four tests should be appointed as the Prime
minister of the Council of Ministers.

Conclusion: It can be concluded from the above
discussion that ministers were an indispensable part of the
ancient administrative system and had wide-ranging and
multifaceted roles from policymaking to implementation to
military strategization and crisis management. From
maintaining diplomatic relations to overseeing religious and
cultural matters, all in all, they enabled the smooth
functioning of the kingdoms. That’s why various scholars
have suggested and devised various qualifications and tests
to appoint the right, most excellent, and selected people to

the post of minister. Their contribution is integral & crucial
in the historical development of ancient India & has left a
long-lasting impact on India’s polity & cultural legacy.
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The Rise of Socal Commerce : How Social Media
is Changing the Way We Shop
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The revolution of ret ail: How social media is changing
the way we shop. The way rise of social media has
transformed the way we live, communicate and shop.
Platforms as like instagram, facebook and tiktok have
revolutionized the retail landscape, offering a seamless and
immersive shoping experience. In this article, we well
explore the impact of social media on the way we shop and
what it means for the future of retail.
The Rise of Social Media: A Revolution in
Communication and Connection: In the past two
decades, social media has evolved from a niche
phenomenon to a global revolution, transforming the way
we communicate, interact, and share information. From
humble beginnings to worldwide dominance, social media
has become an integral part of modern life.
Early Days: The Birth of Social Media :  The first social
media platforms emerged in the late 1990s, with sites like
(link unavailable) and Friendster pioneering online
connection. However, it was MySpace and LinkedIn that
gained widespread popularity in the early 2000s, laying the
groundwork for the social media explosion.
The Rise of Facebook and T witter: Facebook, launched
in 2004, and Twitter, launched in 2006, marked a significant
turning point in social media’s trajectory. Facebook’s user-
friendly interface and Twitter’s real-time updates made them
irresistible to users. Their popularity soared, and they
became the standard-bearers for social media.
The Social Media Landscape Exp ands: As Facebook and
Twitter grew, new platforms emerged, catering to diverse
interests and demographics. Instagram (2010), Snapchat
(2011), and TikTok (2016) capitalized on visual content,
while Reddit (2005) and Discord (2015) focused on
community-building and niche interests.
Social Media’ s Impact on Society : Social media has
revolutionized communication, enabling instant connections
across geographical boundaries. It has:
1. Democratized information sharing.
2. Amplified marginalized voices.
3. Facilitated global networking.
4. Changed the way we consume news and
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entertainment.

5. Raised concerns about privacy, mental health, and
misinformation

The Future of Social Media :

to evolve, we can expect:

1. Increased focus on privacy and security.

2. Further integration with artificial intelligence and
augmented reality.

3. Growing emphasis on community-building and niche
platforms.

4. Rising concerns about regulation and accountability.

The Power Of V isual Discovery

Visual Discovery: The Key to Unlocking Sales : Social

media’s visual nature has made it an ideal platform for

product discovery. High-quality images and videos

showcase products in a lifestyle setting, allowing users to

envision how they can incorporate them into their daily lives.

Brands leverage Instagram’s “Shopping” feature, allowing

users to purchase products directly from the app.

Influencers share their favorite products, creating a sense

of FOMO and driving sales.

Social media platforms like Instagram, TikTok, and
Pinterest are ideal for discovering products through high-
quality visuals. This has led to a rise in “social shopping,”
where users browse and buy products directly from the app.
uses images instead of text to help customers find products.
It makes shopping faster and more engaging for customers.
Retailers can use visual discovery to increase sales and
customer satisfaction. Al technology plays a big role in
making visual discovery work.

Visuals, salespeople are able to make their
presentations more engaging and informative, and they are
more likely to keep the attention of their audience.
Influencer Marketing and Social Proof:  Influencers have
become a crucial part of the shopping journey. They share
their experiences, opinions, and favorite products with
millions of followers, building trust and credibility. Social
proof is a powerful driver of purchasing decisions, as users
see friends, family, and peers endorsing products.

Online shopping integrations: Many platforms now

As social media continues
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allow direct purchases from the app.

Influencer marketing*: Influencers partner with brands to
promote products to their vast followings. This form of
marketing builds trust and credibility, as users see products
endorsed by people they admire.

Brand Awareness and Engagement : Social media

enables brands to build relationships with customers, share

their stories, and create engaging content. This two-way
communication fosters loyalty and advocacy.

Customers can learn about brands through various

channels, including:

1. Social media advertising: Targeted ads on platforms
like Facebook, Instagram, and LinkedIn.

2. Influencer partnerships: Brands partner with influencers
to reach new audiences.

3. Content marketing: Brands create engaging content
(blog posts, videos, podcasts) to attract and retain
customers.

4. Search engine optimization (SEO): Brands optimize
their websites for search engines to improve visibility.

5.  Email marketing: Newsletters and promotional emails
keep customers informed.

6. Referrals and word-of-mouth: Happy customers share
their experiences with others.

7. Events and sponsorships: Brands participate in events,
conferences, and sponsorships to build awareness.

8. Traditional advertising: TV, radio, print, and outdoor
ads reach a wider audience.

9. Brand ambassadors: Brands partner with well-known
figures to represent their values.

10. Online reviews: Customers read reviews on websites,
social media, and review platforms.

11. Packaging and branding: Eye-catching packaging and
recognizable logos create brand awareness.

12. Loyalty programs: Rewards programs encourage
repeat business and build brand loyalty.

13. Public relations: Brands leverage media coverage to
build credibility.

14. Employee advocacy: Employees share their positive
experiences with the brand.

15. Partnerships and collaborations: Brands partner with
other companies to expand their reach.

By leveraging these channels, brands can increase
visibility, build recognition, and attract customers.
Personalization and Exclusive Offers: Personalized
Recommendations and Exclusive Offers: The Secret to
Driving Sales. Social media algorithms suggest products
based on interests, interactions, and browsing history.
Brands offer exclusive deals and promotions to their
followers, creating a sense of urgency and encouraging
impulse purchases. Social media has become a go-to
destination for finding deals and discovering new products.
Brands offer special offers to social media followers and
online shopping integration’s: many platforms now allow
direct purchases from the app. Brands offer special deals

to social media followers they offer lots of vouchers etc.
The Information Technology Act, 2000 was enacted with
an objective of online medium, digitalization and E-
commerce transactions and the businesses.

The Future of Ret ail: “The Future of Retail: Social,
Sustainable, and Seamless”.

Social media has forever changed the retail landscape.

As platforms continue to evolve, we can expect:

1. Augmented reality shopping experiences.

2. Increased use of Al-powered chatbots for customer
service.

3. Further integration of social media and e-commerce
platforms.

4. More emphasis on sustainability and social
responsibility.

Social media platforms integrate online shopping,
allowing users to purchases without leaving the application.
Live shopping : Social media platforms are hosting live
shopping events, allowing users to purchase productin real
times.

Customer Service : Social media platforms are becoming

a primary channel for customer inquiries and resolving

issues.

Social Responsibility :  Social media is raising awareness

about social and environmental issues, influencing

purchasing decisions and brand loyalty.

Conclusion: social media has profoundly changed the way

we shop, transforming the retail landscape forever. The rise

of social shopping has brought about a new era of:

1. Visual discovery and inspiration.

2. Personalized recommendations and exclusive offers.

3. Seamless shopping experiences.

4. Increased focus on sustainability and social
responsibility.

As social media continues to evolve, we can expect
even more innovative shopping experiences to emerge.
Retailers must adapt to these changes to remain
competitive, embracing the power of social media to
connect with customers, build brand awareness, and drive
sales. The future of retail is social, and it's here to stay. By
understanding the impact of social media on shopping
behavior, retailers can harness its potential to create
engaging, immersive, and convenient experiences that
meet the evolving needs of modern consumers.

Ultimately, the fusion of social media and shopping has
created a new paradigm, one that prioritizes connection,
community, and convenience. As we move forward, it will
be exciting to see how social media continues to shape the
future of retail and redefine the way we shop.

The rise of social media has transformed the fabric of
modern society, redefining how we interact, share, and
connect. As we navigate the challenges and opportunities
presented by social media, one thing is clear — its impact
will only continue to grow, shaping the future of
communication, connection, and community.
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WA R TS BT fIeTd Bue § o ‘e orf § st
AT Q1feh o1 UveT 31, Aeft TSt A AT 3wATe, erett AT R
Asft 3rdua 331, STEN 3R A9 dP FB! TEl, STE dB b AT Bt
UTfer o1 &) STel’ Famifieht & 3re[AR o B U A0 § US & ded
T BIb 39S ufd Fwfefa ger arfdel A € srua of & avsf &
ATEA 3R forfafaar & e 3met gg=1 AT

SMEATIeHSD ATTadTG B 3Tedsid TP EfCCHIUT T 3TR I8 T8
&5 ‘31t @1 Fenfda Iacal’ IAP IAR ARG MTeAT S Faca &
Hift 3Tl R Y I8 ot € 3R Afdres uder Bt 3R & ST R 31 &F
STTcHT I 31 ST BT RATH BT ATRT T AT SFAaT &
aTeaw A BT S ASATRI
gdaTe # urAfredar - it fda®Teres &1 gof o &1 smgET
AT Bl IADT Praded fead & fo1e T8l ave] FHefe oy &
fore 31 Fanft fddwTetes vd GaTeic AREd! SR HETe AnTeRdl,
BifeddR} Al U TR Fepld Bt sTRamh ere, urdie enfifes,
e AR o1 uHTa 3 oft 3t Berar T ATy adHT AT B

STTeTd fba o1 @11 Tt faadreres v aTeie At & fore
HHAVST Td AU ST TI[Y TATe S Sgardd 3MeHFo1 HoTad
OTH A DHTeGolt § ST Sff ASdT 81 3 81t emsielget va Tttt
& RrzTea 3R 3Gl & 3Ry & HTTanTs S SeAToT Bt f2rei
3 B ATI-ATY UTUT B JToi AoTRR 8t ACCATT R g1 3 B
FefmTet A B foRT TR HRa 391 & UTdTed A¥pid BT et
ST TR 3R AT fArsfel a7 AT et U @I R, S Faawar b
A R f3aTE & qd Aagadi-Jafcdi & GRT Gl B SMEMR
TR ATY B 5T 3R b2 Fraeer fedss €iett, I8 HReter Avgphar
Td 9T & Siefget faogat ot o7ét 7, et fose oft 531 R &t
TPl BTt B Tt 3 & Bl VA AW F oft TR A AAl B
TR AT U v sTRameft $faerA & 3aTeruT 3w sread §U
ganatt @t for.7aef wrera FAaT v AIeghm {141 IR TNCaTS B
SoTdT {3 511 38T R 31d: ATt fdawTetes & R forfead ®u A
ProTord] T Sftaer IuAsft 2l

forspd - wanft fAawTees & @RI S AT geRI B STHATT
BB ISCUA Bt 3181 €t o1, forT UBR A Fadsrar &t ufeenfya
farm IrecaTe & TaRY B T TSR ATeld SIfe Bt AT B AT
STrsT, 3 TrR B o TR 31¢] U1 ST Rel &7 T fasa,
3RYLIAT TF JT(CIATG B Iealel URSPHd R A ISMOR fHam 3R
5ol A UTD IaTebT BHANST BT RHewTed TS ®Y A uferferd grar
2 3R Tg FTerorit RigTed 3rmat 8t oM 3rege 3R ARG ¢,
ST adfaTe et At & RT3V Raa B ek FaSTaTell Bt
AL AE W AT ST 3T B 1 Bt ABAT § FGITD VS AT
TAAYSTT Ucd&T I HAdl & Alfored F ST U9 ATHTTS
TR B HIEIH A 3T Siidel § SGeITd oATaR 37U Bl HTeld
AaT T4 ISUH A 513 3R B Srufd sfagseragsiiar & sHer ot
ot fAdwTeles va ATGTATS MY forddTar & Adl & SR
STTeAAT {5 3R T B 1811 UGTeT 3% SteTdeaor faam 3R
dedTeilel IS Fat B @R oft gAY ameanfens, Ffefeas eRver
B A BBEATT &g IATOR AT Ua ARG 1eT gHR T RaHAt 3fdews
AT B JTHATT &R I T I P Sitdel BT IBR B R B

dasf aig goft .-

1. 3t Rig Ader - greffors franes va Amfoe Femss, 2015.
2. AP, PP - ARPIIS AUS TR AfeAor : ufdam & Famft
fIamreeg, 1893.

0. g fbemi - sfifdemst, Acafercet va Feigfal

A dt. ARt - T fAawTetes &1 e gefal

et TA.P. - HET ASTeitiae foaRe : Tart fiasrereal

omt Sft. Sfta - Fanit fid®Tees &1 srgefardt gefal

R & oAt - Fanft faadwTetes &1 enfifes STk A gefal
3THT JSIEdeg el - FTH fAdBTetes 3R HRAT IegaTal

® N O e
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MGIRATH &b STAaYR 511 @5l s@rad] adl shivitsr ui=ieen
& Aeaa 3 orer uguot forrrur a1 faSuurraas sreaaa

=Y. PRf Sterf™ rfran erarf **

¥ R (vpiiter) e gedi Ater It TeTfener, SR (J19T.) R
= atgeaf (e) GFTE g At TRt FEIfiEerd, MR (J191.) WRd

Ny AR - gedt R Sitaet BT 3rRdca oIt & (a1 3A%A 31 STt UTRReferds a5t BT Ua Hgeayul 8ed ¢l Yeat R oiet &7 3iaca
A, fRanferart, sftat, arenat @ offierd S & ®U § 1 ASTART o7 S et Hd & TWY F UfeIdIad A ATeTd AT S Uit
At 7§ UReq 1 STl A TG ASRIBROT AT ST S BRUT ATTT of ATGAT S TGP fered T[T BI UG vd B2 &A1 3 5 Bt
S[UTaT MM ferds ufRerfert & 8ft wanfad gt  oifdset IguUT 966 A 31T 3MHAR WR AGYYT &S B & FY H ATeTd e arferfaferit
AR ST TGEUT g R A GO SUTIISE STt B ATE! oI BiTAl B TAT(ed el & SROT &l 2l

TRA Qe U5t B AT & SIRIYR fTe Bt GoIadt siat SuTTegR URITolel & AeGH § STet UGuUT Bt acdTer Rerfer dem smeferd
dBeie A ST UGEUT fori>0T BT faauuTens srearer faam s

orsg P oft - aTRRafde a1, uguur ferzsor, Sftufar ufeten, st et wic, sorta va Sitenfares srufirse, sequaria sl

AT - Asft arerdiy fareardt & fore S v meeayqut ded
2l gedft R S @1 s aAfea, Rmfera, sftet, aremst v
HffeTa STt 311 & wu & femmer 31 A%t vrefteresrer & & wrgpfors
3 I & Bd & WU § ATed ASIAT B UGS Bt § 3r7a
3N ArTaTe et T 71 faeq B arférpier aTera AsIaTaT BT
T s1dt enfeat & gam aifat armet 8ft Uarere, Riams ¥g STemyfd,
férega ScuTet, HoEUTAe, URice U SToRIY STeyfel & ATeIw A
TeTa et va mesfae utiRefaes a5 & Agde o Sl 3ot
T 3rueft mEeayquf YfieT 3T 32 & B

alnTer & it a1fd A Sedt SToried, oo vd Siaf3raor
A Icug SAfAHHUT TS HTeTd Bt IrfeNuureRt ngfa of faeq ot
3rfereTer ATt & T Fawy ot ugfid &= a3 Fafd J@
Bt 3] Tae TTepfae ufiRefdt & oft wenfda &t uzeg ugmon
915G A AU MHAR UR AGYUT & BT &b R § ATeTd 1 sTferfafery
AR 3ATT ST TGHUT GBI WY A fUTIICE A BT ATET oI Bt
T UaTfed Bt & RO &1 B

GoUad! TGt AT & FAPR fTet Bt v Ageayquf 13t B
UTdtel A0 § UE G TT0 U & BId S R F STAYR &R B
Shaer@r sgardt ot ang & A1y ftg aifa A sedt Frdta
FARATIT, EIHBR 13 MNefIrsor & FROT o TR v
tenfdre srufere &1 ST 76t & T7T &5 F S@dT I Tl
TR BT TR, IUTEE J AA-FTe AT Ie3M A forsse1 wgfiyd o
et & e § varfda fasan sa ofem Srufrse ugref va ae-oer
P BRUT Ig forfet STt &mRT e - v o150 51T & Tt & wU &

Tttt &Y a7 forA SMHTILITE FATelT B J/U H SATeAT STTet oaTTl

3T ARATIS FAY Wiet §3 Godad! aTat Bl YeTofifad Beal
& foT ISRATA IRBR o 20 16 F GoAadl aigt SHUTGR T RNSTeT
Bt YRA3TT B FTAPR fFerT wrférawor (JDA) der erer miaidae
fafies (TPL) wa eiaTs arder degaere Ju (SUCG) & oa te
T3 §3MT AT STSTST 1674 BAS J. 0T ITeAt A SRR
URRITSTeT Bt QRSN B 3151 FH URNSTAT BT BT 29 AR B
IOt 716 F WAL A TATAT qUT AR B 31 STt Pl 918 TD
Sitad SReART 16t &1 fIBrRT F2e o

TRA oNel U & HIeTW A JAHTS H GoIad! ofat SHoMmR
UfISTeT & AeGH T STet Bt S[uTadT Td STet TguuT ot Reufd v
AP BRUN IR TSI STelot BT TATA T SR R
MY &}5[ - ¥ STEITeT ITGTTATSA aimage ﬁﬂﬁaﬁma?ﬁ
TG TR STEMRA B AT S ASTEMST SRIYR 26°55” I 316TT<r
aur 75°49’ gdf Iemedr W Reud Bl st FUer 1727 3. B
TIYR HERTST AATs STATRIE fegel 1T GIRT Bt 375 &t I8 IR feen &
3TeTeR T Al A, ufsad 7 e, ATk ae 3ok &, gferor &
<ie, AATS WIENYR AT gd § 1A 9 $RAYR f&reTt A fEr1 31 5397
GSThe 484.64 gt fft. 3 aUT 2011 & 3MAR FABI TR
30,74,000 saft6 B

Gogadt aidt SR fSTet Bt U HEeaquf wiat 31 5T IGH
STIYR & IR F IMTER Reyd sTeere 3t usrf3at & ufearft ot &
BT R AT IE TAYR AR S HeATT 97701 T IR A Sféor Bt 3R
47.5 fbft. B 7T T S8R 315 B §g oot H A STTeft 81 S=IQR
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9TER P IIfErBIYT FToATAT 3 oT%! B Glail 31 10 fbift. Y ufifer
 forarA Bt B

s he +

L.
B = it o
F3
oaTe W !
wogarg W oy 8

= rrre Wi 2

L | B LA

one 39T -
1. Gouadt oIl SHUTGR URRITSTe & AeG# | STeT TguUT ferisroT
BT [ISUUTTHS 37T BT
2. oI URRIISTaT & STeT UGN UT & IeiHTet fRerfel 3T 31erret et
a1 TGNUT for5i0T ¥ JE T BTl
Tt S Bita va ey f&f & - mega ener us gera: fafée
g -uf>reratt, FamaR i, fraref anfe & ure fadtaes sifest =
3menfed g1 oner oot ¥ urerfiies Bl & UTH 3iidst g det a1 oft
TRIYeT fasaT SRR
gogadt dt Sfuifmr ufatsen @Rt ste ugyor forisor &
TRITH - 2016 § SIQR {3 Tféraseur aem T 3[u v e
3feel HeCae U F T GoITd! TGt B YeTofidd Bt B 1w
US HEcaqul AWSIT §aiTl 37 UFNSTell & dad SIgR Srest &1
AT SATIATRS & A fordetel aTet gfoa Aoy arafree ser
B IUATA BIb A6t § TIB A BT TaTg Jhorfeaa s srem
A Uioiae & ded ofal & &R dUT JeTa &Y Aeftat A g s
T 150-400 fibe Bt GrsTs qar 1 Hiex Bt oTeers 1 o1t B dable
Ya7eT & WU & U=sT fba srl o1t &t depie forfifa Fryuf omars &
T 84 IB-30 S FY § 9]~ HIGUT FT&MU feiftfa Bt a3
IS b Tt &b IUAR & fore w16t & et et 170 UHRerst
(fforaer ez ufdfesto emar & 5 Hiaw Setic wie Hamgwr,
A, TETEAT, T g Sz B FefUra 5w sTUE derm et 40 vawerst

&TIAT & 2 TTC FLATAYRT TN SSTAYRT § ITfad 31 e Miotaed
G ferfifa @sft 5 wadtdt adome § o w0 & sf R}/
DA v fInaer (TAt3mR) adeite W 3menfid 5o AHtae dene
e Bt YUf GTHATIAR STEd Ad-STd Bt IUATRA BB At &
gaTfea fdsan s @R

AR 3TN &5t & T3 -BuTs ITNeT A fordeter arat
TITERE TATITYE UG(Vd T B 161 § foRet A A fEar srmg
dur aduTer & I8 AU RAYH ofdt AR (Ferer) Rad
it (inet wueue gedic wiie) § Suanha fdar o @2l
arvft-1 goadt &t Svfar af=isen & aga Farfea

e dledie wiie
. | A d | renfia gmmar | ddS suar A
Tt Rafay | (wageash) AargTer (ufdera #)
1 | Fargrr 100 58.8
MESGH 25 14.7
3 | g=ft 20 11.8
4 | I 15 8.8
5 | 3MeR 10 5.9
e 170 100

goaadt ufenser # g.¢t.dt. weree & dga #de & suER
Tt Ryt
WU~ 1. AT HAE - ffdre Bhat S et fegrreft
&1t qeT SATaATRIG &5 A g
I IeTF graT Bl
WUT-2. geeAET ATaR - fIAfSra At & gfSa urett o1t 5t
377 SgdT & 3T Igt Farfga fan
ST e, fora uge 5398 A SRA G
37cTeT &1 ST Bl
woT-3. Hae ufdder Reret - FarfEa ureft smcareyor # a1 g
SR A& A T Fer Sar R
WoT-4 FHAS redie wiie - urel § 3 dadi = s sra E o
UTeft 7 &aT S8 A Alds &I @l o
2 forTds o6 uteft @ Rer oS fa=m
ST R e & urelt s o St
B
WUT-5. TS AT TR - TIO UTeft 3TFrIRT A I[oRAT &
STET 3 qeirlel A fderoes fasa
ST R
- g Taes uTelt f3fdre Temelt ©
Sodadt oiét § uarfed &3 &=
ST R
goaad! ardt # mguor Bt adaTe Rafa - goradt 6t & S
TGNUT JAATS § SR R & 78 v U AHET Bl SAYR
ST BT ATH 57 A& dUT A&+ § fFaast 2011 Bt
STeTSTUTGTTo[AR STTAEIT 30,74,000 oft qorT gdnTer o d1gu||?1d
STSTA®AT 43,09,000 31 STAYR AR Bt TGN HTETG Goraet

TWUT-6. gL aTat
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TG B GIet TR BT 10 fut. Bt ufifer & forarr et B Irsremstt &
gfafdst 550 vawerst A 3iféres Htar foraad & Srafd sy fasre
UTferes? T aT s1eR forera &t 3R A O 400 THTS! Hiar &Y &
SURITIA Bat B Toe TUTMUT B VA & 107997 150 THUAST HAlae
8 € T -l B SETAT ST BT § SN oA TGt B Sfet IguuT
1 g SR 2| forRafid Awrs & 3rema H 8t STt vguoT 96 @ R

gduTe § gouad! Gt § 3eid FUTell W ORI A T
3raferee STe e & mardd & @1 81 SeTayRT Rerd fJemsht gier,
3o s Rera Feftergzr gfer, grrsht gaft, aig gforn & forase
3T TSt AT FRATAYRT A 311t G AT 3R TG F UGHUT BT TR
FTOITAR 56 28T 31 1A &1 utett 3t a1t & vanfea gt A a1kt
st 3TcaIféies SGgIR Ud SO &1 31T @ it forasead ferarfrat
& fo10 3191 TS SHHTRAT 3cUs TR BT 81 T &5l § AT, 39
YT FBICTIHA S 3T TR 55 R 2

fr-B

fr-A
GoIadl et ufeaiteron & fermfor 3 gd smsterre afret & wrr fisr

&1 vaTg A8 €t 7t 7 8 @12 forafia Awrd & srerma # g e

R 75T 3reft 8ft 316 aTer & TawY B Feft g3 &, o aras dtaan

ot T § aUT goter A 16t & fbeaR nardty aRawt & araTazor

TG fod & @ 2

JHATT - 5 e U5 A S foroms UTH G R IAD SMER W FoIaet

&t B ST uguuT forisioT ¥ fertfarRaa s féw o w1esd € -

1. 39 Uil & gufd: A%e Sollel & forg I AR &
Iupn SR fder miféraeor aur erer Tioae ferfiies wa
QTEITS 3TeleT BICILT U S HEA Yof: TP HoTgd Alcrord g
aTfefe AW Pt 3MIeTBAT ¢ Af TGt S A Bt JUTaT
B TAD TT ST A

2. id i yarfRd & 1 HaS & SuuR & forw 3 aiféres dwar
JUT IUYH &THAT S HaS Eiehe tlic St FUTeT Bt SATsit
arfeul

3. Tt H ufdad a1feer & SRIeT AT 8lat Aot 3 9 311G &t forafea
ABTS Bol DI MMAITBAT ¢ dlfe oel ¥ o 3R a8 ST
vraTg forarfia ®u & a1 R

4. 3TH FIdT BRI T4t & TaTRd Bt ST arett 3ruferee Amsft
TR A 91T b {10 I TP R GRI forHTaett Tl STD
uTetel &g AXd foreer SR fbU STet A1fen aun naeadar
USel TR AT 9t FOIRIT ST AT § AT et & Srafere
TATE Y guid: AT 511 A

A Hasf sy gt -

4| 1. Mehta shivam, Sogani Monika, shyed zainab, Sonu

SoIadt siét Uf¥eter & formfor & ueaTd adaTe & R e
forseptf - gourad TE! ISTTUT AIPR B U HEcaTabia ufiister
? AT T 329 oie o1t & ®U  dsdiet & gt goaradt st
B goiifdd aRb A VP offad ¥ae8 SREART 4t & ®U §
frefra e Bl

T AtoiaeH frfiies qer 9reTs s/l degaele 3u of AYD
U0 & RU J B PP A URAISTel B AB [pATeadel b o0
JER TroTaTe & B weg areft oft g ufvaisten s fererflRa
et @t gfdf a7el o2 ureft B =53 TeTell R FeRiY srufense g FHao

Kumar, Kumar Anu and Vyas anil Dutt, Environmental
Science and pollution Research Article, River
rejuvenation in urban India for enhancing living
condition through integrated water resources
management, Volume 31, pages 682-698 (2004).

|{ 2. Rangata Matomes, odeku Kola o, An overview of water

pollution Control strategy. Mediterranean journal of
social science. Vol. 5 No. 23, November 2014.

City Development plan for Jaipur, Chapter-2. Jaipur
municipal corporation.

https://www.Britannica.com > Science
https://cpcb.nic.in

https://www.census2011.co.in
www-patrika.com.cdn.amproject.org
https://timesofindia.indiatimes.com>.....
www.etvbharat.com.cdn.amproject.org

10 @Tataprojectsofficial.

11. www.Tataprojects.com
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aftor Stototrfa o) sAf2cen3ii &b Afare A= i =B
ATSTII3IT b UHTd BT TEAAT

. R s SRk
sI.dluds oarefl™ a==an 3rciA

"oy Frder, wivsrer ENR Reafiene, Mt (7.7.) wRa
% aeneff, Wivemre &R Reafdemer, Murel(F.9.) TIRa

5% P oft - 3RIf Serortar, ferem, Sféres Rafa

SN e AR - e fords AT & {1671 BT Tgd HEed ¢, ST (14T BT TR Iooa ot HIAS BT Poft HET ST &l HRA FfererRT &80
uTd & b SR-anfeardt Agg ferem ot nas A @menfead g R, Afde Setonfaal AMHSTS, 3féE, ARGla® WU A fUost g3 8l e
STASTI RA Bt 1AL AT HEATQLT BT UGt F3T STefatTiel 51 MG AT Afed Asft & forw fErem mgeayquf 3l TSR FRT Y=
@1 373 37e1ds UEAT 3TR SRIGHT Bt ATGEMydas fSasat 3R fasenfead fdsem sren'?, forreT mufie stea sfia Sterenfa ot afgemait
S foru Iuctstr SHféie ATeTa! 3T 31aRI B! TSTelT 3R IFd BT 2, S fIAT JU A {31871 B Hgea b IR & IaTb! Al SGTal U EITA
Sfed B T, A1 & AT AATS S iR IoTb AWaT AT 3R ALrTepa0T Bt Jlorfeaa aet Bt feen § o B FIIg U 7 Toer

& arfearet Agert ot Hére Rufd w Bfgd 3,581 201 13 FToT0T & AR, AT STelaAT(et AT B 3Gt BT 21— 1
ufdera 72-62fiferae & & 15-3 1fiferer) Bl ux areafis 3e1 3t nae A fbar Srar g st f3fére Fat A vest fbu sima Bl Ig ot
STerorTfat & ot feren & Feféra Fm=mait iR eaTe Bigd et Bt B9 BT 2l

TFATaeT - R fafderansit aren Sor 31 3 ot 9Ra & gew
& ¥ ¥ miera Agg 50 g1 aut A faed ot Asar A
R, ARG AT 3R AWTS B TEIELRT A G &1 7 & g oft
31Tt AT 3R Aplas ddar TR ugarst St FaITe W 2l
Soe U AT 3R anfefe Sftaar &1 amrfore ufaferfer st
T ST 81 31 ATeTd AR B 3Tfear{t S it A Fafefa fasar
STar 31 B3 oft orera Age o mTera wreior fafene Fefd,
Siroifores 3reroTTa, S AYST & AT o, fissTae SRt faryam
B3N SnfEarit T ST 31 FeT8 STt gt ATt 3t ey
31fere Tate gt Bl AT goTdT ST fAsror SareT A& gran
3NfEart eres B FUTsiar 3Nfen AYgr & bt oft Fare & wu &
ufverfra fasa T ASAT R St Uss AT &3 U 384 8,0 ATHT
HTYT FIAA 8 3TR U AT AT BT UTeAel B 8, Iog SNGaTA
TET SATAT Bl HR Afensr St 51 gt ¥ gee ‘SrfgfRa
SeTATid’ gl STT &l

fareq ot anfeardt saTet &1 Ae F37 fFw A | 8 Al
2| SBTST NETHTT BT BISEHR GfoT B ASH SATGT STeTSAT T R
T 38t B 9 T SAOTHST 69 7T AT & foATd! STeTAEAT 10-
4588 R 5ol A o e g1, @i, e, sfier, Ferrer, e, oAvER,
TYTe, AelIAT,339 3% 3o SAaarfaal Bt TAFTAT 7ET
UG QT, B 3AsTG, HERTSE, IS1AT 3R g1a’s It 1 3rferss 3| foadt
ft FgeT™T BT SR Aot TYT B BT MMER YT

1o, fa FH¥gpfa, SfeTtores 3rereTa, 3fedl AYGTT & d1a AP
3R s 31 Saat AmTfores - anfife smefiert off aga au @
a1 8 191 gy &R &, 7aTiiea aTett HiY Aex YfF F7 3B, &
a1 Uiet ey UTeft Bt IueTserar AT farstett d% ugd &, smfaret
AYGTI 3TH AT A Fgd HS Bl
anféarfa @t dvpfa -snfearlm ot srusht fferse Fwgfa
& PRUT TS 37eTeT UEdTe 8l HRA & 3rferasier snfearRea ot
Sitaardiett R STeTeT! BT U9 6T & T 3ot Y A &1 SIS
& ATee Soret A firera )@ B enfearRent & offw anféfe ik
ARG STGTT T NfAHTST 5513 &l T8 AP TR T3
TTgTeres erfesat wR forsf Bt 8, fordt areigpet samal 3 forw % gt
TR, S feheTd 3Tk ATYfRS Yot 311fe 3t 1 3 arer Ugpfel Bt
Sft-garatt @t e Yord & i Ul A € 3o7 3ro HBR Bt
TS-FfT, B, B, 218, 311% TR TSt 3Mfe UTe gl Bl St Iog
8itoTel UGTel et Bl Ieidh oAU SioTen €t AaPo Bl anfearRed ot
Sftaardiett & fIreR &1 9ga Heed 31 Iot of HA 3T HioTel B
foru afeas arustt JR&m & forw oft SerarRt ot ARt USAT 1 ATet Ot
TP ST W & amenia B
arfeca Bt wften

AAG,3MR. (2017 ot R § 3reRyfId SAetorerd oot Qférs
Rerfer o2 srezret {2 527 srearret &1 32 I StetaTiart
Bt ATGRAT BT UdT AT 3R S STt S BT Bt
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TG BIS Bt & BT TAT ST Tl

SEUTeIGH,E (2016) o 3RIfRIA Serorerd & dta Sférs
Refd o srezer fsams ge 3k geitfort| 537 srearet &1 3eed
S¥féres a1 BT udT eTeT 3R Jerast o161 & Ferr & forw 3fa
JUTT AT 7| 3T B UHTS BT G231 Bt & 16 U121 37T b
forem & areRfscy UGefer ERIfid Setotfaat @t goet § B!
o7 ol

ATt dtdt. (2018) o sRa # ansm Famerdt & get
3R anféaret férem &t goifaant & wema W sreawt fsam 50
31eTT A T UAT I b e 196 17 S Setorfel ot AT&RaT
R A AaAEdT ST 8-53ufderd 3R 28-3ufaerd o199 1%
IE TG 3FfAA SAetorferan 3R weft ATTiore AAfor & wer:
29-69fderd 3R 52-2 1 nfderd & 3151 20 117 3RRIfAd Stotie
B ATGRAT R 62 58-96 TfIerd 3R o FAAATAT BT 72-99
gfrerd & aT3| sRiet Ietas Afere ssuer &1 g sRe 1 e
STt T - e 35 St T8 IHett B Ued 8, PiY AT URURS
aTfarfafert & Herost giol, it Ioe SaeR fR16T UaTel Beat & HGG Tal
B

THgA, ATfeaT 3N 3redR, ABRT (2019) & afd TS
I Sfert 3R SR STaramterit &t SYeifores Iuwfoer
R 3reIe Bl Ig U s S srepgfia Shfer SR srggfa
STeTaTier 3 Siferapier wreT foreR B SR AR wren & A arféraier
ot et Iuwfoer sstan g1 218 oft uran st b srepfira Siforit
ot dftert difeat & foreran arferas 21

AEAF,3MR.TF. (2020) of $TRA F SreRIfId STt a5t AR
3R Farer Rufd &1 sieae f&am wisr A uar ga & I
STFITECT & BHROT 3R Pt -psft Sifer 2 sreet St ArafSres FHmmaft
& BRI 51 UTGETeT A Ugdel i BISalTs BT ATHeAT BTT UST 8l
ETATb, eI STt Bt ATeTd faerRA Refd &t seTet § ageayuf
UeTfd Bt & fo10, fAsrA Horaell &Y UiedTsal & fafdrey ¥a=i &1
TdT FSTTelT TRt RaelT AT SR HRA & IS ATATISIS FHTAAT

BT 3MAT BT AR

3%321':

1. gR 5 B} Stererdty afdensit ot Hfére RufdeT sieaza
BT

2. HEITRY Bt SetotTiar ot Siferes fRerfer & 3eerst 3tk wearmor
P fo10 TRt FRAHAT & e & Fuste

ener uRfy - 57 ofver o 1 Ve otk s wuTens umd &t
IueT {5 T B1 $HE AYUl R Bt ATAedT oA Bl 5HF
fore o STk mew mRer Bt IR Feroniarat B eI S
e b JA F GelT 31T Bl SetorTiaran ot féies Reufd Srerar 3 form
el of U Sfére Uy &1 IuAter BT Bl 3T @ fgdias
Frdt (HRd B! STIST0TT 201 1) ATEAH A HBToId [T ST R
31 s wor

TS &5 ¥ Seerd I afgensi & Ieurer S fog I
TArsrerd 3T Fderor & afonw - Fg 3R ITST Gl TR W

TGN ST Afgerrait B AT, 3fefes 3 Isteitfas =a
A AL FelTel & TR BF TISTITE T Bl TET TS TroTard Hter
nfgerait &t @féra Bt 8,98l B3 3o Afee Hfgd ggi Bt 3R
FPIA & ATY AT [ A STeAATA T AT & fAU B 58 A T
TroTermd o e eIt & ¥ I Wt T, 3T 167,329 IR
SUTSERIT I AT -ATY AIGTUT B UTY THT BRI ATHSA 3113 ST et
Refa o1 38w 1 fEarse R

forgm Aseft Asramd - feren & Asft voR F AP IS, AIIGE
3R anféfe faem (F=1,1994)%F forw v meeayqut 3mem ATeT
ST R St et Tree 3 mTeTa FaATErT 377 anfife ufveed ot sgrar
3T % (JueTuwUin)| 59 3rerrar, fae wu A afganait o frem
7 foraer dgR anféfes R, rerg forfa @iat 3t erfes, senfdeary
7 gfes, Faneret wR forisor, omiifies srfaefierar & ge, wemdt ufd-
Ueatt FAR 3R g0 ¥ aeaforslRar & mmeam 3 ve 3aa Rfd
AT (FAe, 1998) 1 Ifds forem ot anfeandt Fger & Amifae
3R 31fefes faeRA BT U Heea Ul SaH HToT STl § AT TSR
o 3570 e ¥R B GeRe & forw AT TomrA fbu Rl anfearit
BTSN B! gud SfSeT Fremsit, gud urea gzad! 3 sTorder & A
gud o1& & uraener & mrezm A ISy iyt vaTer Bt 518 B
anfarett féren & Fem & fore fora werfies faen srisn, dwgar
arieft arforet faramer, smaritar smsm fenerr, neaTg Heret Jistet
3R AT fdarera & dgd A9y earer & s 31 3t avg
anfearft st B STyt fereT UaTer Beet & forg Afdenst &
3G 275 (1) A8 HRA TBR GRT &I V| A BT Xl a6
20T § 100875 HTARAY e (Ve Afsd ¥ )
e fe aTR B 3T gX 329 Isg I 3R SATTATRIS IR
F ATY-ATY ASR! 3R ATdSIfords &5 T oiipel & 3RETUT Bt
gfAem &1 ATH IS F AGH FATAT ATl 201 1P JAoT0TAT S
3IAR, AT & ATGRAT & FASTHRT 73 Ufeierd &, Fgit ugfer ot
gorfar 8, aifde vadt & forg, a8 Faet 52-24 ufderds st eiad
AGRATR (ALR) A B g1 371 Ffafeass 3iar ! ureat & forg, mex
TR AIBR ATGRAT B IMER TR ARATID BGH 33T Tl &l FoTH A
B Tofers ot et & § e Furferd & & T 3w sgw
ot fasarm st Rl

T fAelT UfRiR- e v er &1 snfeare searor fermer Femd
THRAteTAct it ot gua smarT, feard, arge A, FwRyer
TfS1610T 3R ARRR U3 UGTel & b o1 Tg TrSTelT Teatdr 2l
WA STc{A ATSA 37ATS THIHA| TG AToTolT [AFTeT H JoTas! Araqar
& forg 1247 e Bt 57 Tt i B RIgd Bt ¢l
STATH AT AFTAAT TTSAT- T AlSTell AFAIT STy 372
S Setotter & oTita Bt & o , fred usTd & forg s
Pictol B UTA STATA fBAT IR &=lT Tsar Bl

3w fraraat t TuTyer & forg FASrerT- s fAeTe
3maRfta fdamer § St SreRIfad SeratTert & gt Bt ATeafie
TR d fOT8TT UGTe B3 &1 1990 -9 13 STeTSlTd 1 ATHAT BT HTer
STeTSTT T SUTSTSTT §1311 1 3T fremet 3 o1 A U g 1 AratelT
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T3] FT T 21 59 BG AN T S dgd AT AIBR
100ufaerd faa Tiwur & forg arsfaat & amsm Farerat 3k Sik-
ATASA STeraTTeter &5 F 50:50 3fefura & forg AsH! & 3w
foramert ot TeTue & forg U R 5 ASeT T g I Hiwe!
& fore argfpe araraRer § didisht Afda wict & oy smardty
fEraTeT UGTel B3t 31k 3nfeardt sl & st ATeRAT & &Y TeTelT
3R ATy & 358 Y Bl 3T IEE! B TSR ATl gl FASATA
SUTSTST &35 1 3 fyaTerart a5t 7emdet & fore et 3o SeraTe
TaTfad &t F At arsfaat 3 smsm framert 3tk a5t & s
framerat & formfor 3 foru ve g TrNfora Trsre Bl 3ot faaTerat
& FaTeret TR T & fore o ot B Afdfa & sgaR,
3’ fAaTer & AT BT B I AIBR! B AlUel B BROT
31 faenerat ot Rufd were &) o3 71 Afdfa & 78 gforfsaa st &
10 uep a1 TeTfid o3t 3t Rierer it fas framera forerffea aragst
BT UTetel B3 3T Iet BRI forafira forerrett a5t Sl

g -t ® omghi aieer- dRe-2fes smgf asen aTegdr
UTH AT H Ui -Rfes Ut avet aTel At o1l &t fadtr
ABRIAT UGTel Bt gl ATBT 3 Ut 3 srferapier Isar FReR Arstel
& B3 A AT ITGTIT BT 37T [FRAT Tgel Bt H 3iforeg s 2l
AN THS BOI B 37Ust 38T St Tt § iderg it 2l
-2 s sogfa Aiser- -2t swgfi aieen e 93k
107 Ugal gt 3Tfeardt st & fore 31 AfAfa & a1 5 2014-
15& 2017~ 18 3 AloTell & dad B ASAT BT LRI TR
Tl Bt 513 21 A F PaT b HiTera B 31 A €6 Hbeu Bt Bt
& BRUT 31Tl & Ao & Tt wToRaTE 8% B

TP oY ATSS IMATH T framerr (Fewemmed) - wad! sni &t
S[uTaATYUf He TR 3T TR B 16T et e & forg Uit faamerr
480 BTN Bt §THAT B AT FTHITRTA FATUT fbY sTU | STASRTA
P TUTTT IASAT A UTH TRATAT B SMTEMR T HisT e Bl VA
TG BT fATUITUT A5 TSGR GRT AT ST 2l AfAf of uran
f&5 arférater STH3MRUTA 3reat aRE A & 9 3% &, 398 gforarat
ST T3S ¢ 3R fereror T sruafy 31 Afffa & Rwrfer &1 B
T B U VAT 751 AR ot a1fee it 561 TGel! & Wi
P! W 33T 3R 38 S A BRIIHS TolTal A AGE BT
gt RAReft smgfa Aiwen- e Reft smgf asen
fieardt 3R Uive-sideret sreaas & forw faRer ¥ 3= srearat
1 & o ot 31T 20 BT B fAfter Agrerar vete st 31 Afafar
o urr s fise o aut §, 57 SIgiy B UTH 3et aTt BT B
Fea # fIRrae 31me 31 339 &a1 [ T8 onil & g Aeen s aR |
STeTRGdT Bt BHI B BRUT & Add 8l 37 AsH & AT & Far
& feft 9ft ASreT Bt ABerar > forw IR mefgefa ik R
Tgeayqut B

riarerardl- #fden vd aret ARy (W&CD )9t & satfs aref
ofeR BIEsere (BVLF),2017 & AT A 57 SRIGH Bt &
5 o 33 He ueer & 12 Infeardt ot ¥ uRfie swus
{2167 &7 U Hise et 35Tl 5 BRieH S T 329 Bl Hwa &

ATETS Bt TSTT,UU. S8 HIVT G&TdT BT UG 9fel BT 33
quu. i farer I Aher AHHUT Bl
anféandt & #§ Fvert amem ¥ga

wrqran arieft arferet Rrameg- srewra 20048, 7% isten A
IRBR KR Y Bt 373 ot 5395 916 531 A {2161 3rfaranet srisy
5 onfiet fdsar st arfs 10- 149 &t 31y & g & gygRa
STfer/ SreRIfAd Setorfar/ 31ed fUmsT st 37 rewRITaS AYEl
STl dYT 3iedd IRIE 3T A Y S ufaRt & St ueT 815 gF
3R eft e o gU Sl @ fere @t Fiden veTet Bt 31 A
TADT 32T MATIS TR W AR fFaret St Fumuer s3b
dfid g @t @3fdat as ugy iR spraamyef frem Fferfdaa
PIGIT & AUT SR Taas i ASTelT, 1 31T 2007 A A f9ref
3if3rrer erfen § e e sram B 339 Jiaten &, Fafea & &
%I ®U A UGTE BIS gb Jof A AmHifbd eTsfdal o smarfy
e TR 3re2r Q4TI ARTIAT UGTeT ot BT UTTEITS ¢ STEAAeT
&1 7 Sféres fReafa ur A &1o1 & ufvormm: Jaft ag urem s ? &
T 3Tfarft & A g oft frféra it € (St & srearaat
& 1 8 ufderaanteardt afdenait & forw 3= swm, e & 86
ufderas dae formst uafies ¥R do forem utg &1 ?) ,aifda a
31T ST BT 18T UGTo B UTY 3TY| ETAT D UG Bt STEAAST
& I Fafora WAeR i ferem Faeh AMFenant s HRoT & urH
fa5a i FeT|

arfret 1 : Ireaaet &5 ¥ Serendiy afgenst &t M
fRerfar:

¥HA SfTel ATeA TS afe &, a2 3y ferem
nfgemart &1 ufdera BT T Tl ot H AGTHE?
& el & el

16.5% | 83.5% 4.3% | 95.7%

TS forei &1 T agel Bal H AW T 81, df HigeTan o forem oaf
& et

TR T3l | 3 | BB | APR
deemy/ | &R Taie | 3 | Arstemd
S | uraene | forem SR weTsital
Gl
et
STt
SloRRT | 67.5% 7.9% 0.9% | 3.7%| 20%
e 21.9% | 0.2% 1.9% | 2.9%| 31.4%

Ard: AAETOT S UROTH

STASITe T AfRATaT Bt 18T UR <mver arforesT ot fawgd samea

ugen ®s - farem aga e @t gnra:

1. UGEl U9 UBdT & {35 9T FGe SiTet qTed! STetatTei i Afgars

31Tt fR16TT & 3 WAt BT a8t IR Ab! 8l

1. 16.5% Jaeraraii of {161 &1 T 981 Bt § A &iel
fore ‘g &1 3R =i

2. 33.5%a ‘TE &I IW G, gerfar g & F fren &1 wd
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g TEl BT AP

3. 4.3% IAIGIATN of TACE IR T&T fa=ml

4. 95.7% U HEcayUl SgAd BI $oTd ST & St 18T T Tl
g TEl BT AP

gH ©s - faen & Hia:

1. arforet BT GIRT 9TeT FATAT & b 3reR mfgerd ferem o1 T
g T8 B AP, dt 3 Bal A fIreT uTe B AbAT Bl

2. JIBH ASTE/ 3risTerarst: ag arftor &5t § st afi?
Afgemai @ f3ret 3T AGRIAT UeTe et & 32T A AIPRI
PRIEAT B Tafdfd st gl

3. U3 uraens: Ig gorfdr ® f St-AHd Forea
(wetottan) Sifére FATes AT AGRIAT UGTo &2 ADd 3l

4. IretuTTiis firem: Ig 3| frem &t Fafdfa wwar g s
StruaTfies Fvemelt, S AeTRies f1em a1 F-3itae &
HTETH A UG oTel Bt oI 2l

5. 3 Ad: A Aofl # fUoet Reeut & forfdee 18l fou s
37T ATET ATHA B

6. TIBRI AISTATY 3R Telol3n SYell: Ig fdPpey samar 2 b
AfRATE P! BrRIBHT 3R Teto13n Grelt A TFTIAT UTH B
Aot B

foren & Aral & forg ufaera: arfereT foren & ude Ara & forg

ufderd UGTe &t 3:

1. A IMEART ST BT 67.5% fRr&i1 & fore TSR Aratettait

T 3reTerars! iR forsf B

7.99% ofter ferer & foru wersitan ur forefz &

0.9% of1eT 3eTtuaTiias 3181 OTe &3d 2

3.7% ofteT 31e "TegAT A 91811 ue B B

20% ofIST FXPRI TSTeTI3T 3R Tarsitan Glell A erdTfoad

gzl

ifefyes 3e1- arfere § ‘e’ s Suwgg & fore faferse nfarera

oft enfier &

1. 21.9% oIeT IRBRT Arstarrai iR forefz B

0.2% ofteT Tataiian uR forgfR Bl

1.9% STeT 3TeTTuaTiyc {81411 UTH B B

2.9% ofteT 31e HTeTHT A 31811 uTe B B

31.4% oT1ST AIBT ATSTTN 37T TeTSi13i Glell & ememfoad

gzl

forsed :

1. 3T et amemart & SRom e d® ugas § amfeardt
nfEeaT & A 3Tt ATeft FeAtferd B IAPR BT 8l

2. U e e UGBTI B § AIPR 371 UeTai 13t b AHefoT
& Hgcd W oft SR 3ar 2

3. 3ol 3iipst Bl AHgIe A 3rfearedt afgemait & forw forem aw
UET S5Tel & forw JgR St 3k srfen 3R e & no
forer At Bl
aTferast &1 IE g faaor anfeardt afgemait & At st

o0

ok 0N

arett ferem Faeht gerifaar 3tk Ia1ds fore Iuetses TNt Bt IS
TS UGT BT 8l

frem st sATeTfYe 1 Aifere sifererR B Siférs A &
TR & BIE 391 WOl & R W UgT Awar B Tg G &
TR 3MTa9TD ATEST B STET P STeTaTTd 1 {31811 BT AGTH 8, 3R
3MTHST A TE ST/ ST ABT & b e TR § S1fId Srotoricrant
&1 e [ AT TR St goteT § &1 Bl STeraard i dront
3R 3Tt fRr8TT BT TR TRIS 2| I forg Hféres A aga sRadt
2,579 do 3 Siférs wu A fUss =€ Wwa It TRre forem Reafa
> WS 8 FRS B
BfY ST AHTT : STeordta wrsn B ferem & By ot e
ST ATAT- O @t foreRar 3o st @t foren & B &
THTTIT Bt Bl STt Jg WU & IMHIT GRGTS & &5t &
@1 Bl sTiiet & BROT ufvagel & ATEET Pt BHT B HROT ATAT-
fOrar 3t s giat €t forem & B =) 34 7,3 forem & maca @
AN 1 fAteet 784 B, @ Siferarail @t fored
SATEIRP AT BT AN : ST =T B (91817 H B TET &, STTeTadsdT
BT AT FADT TP GBI BRUT ¢l I f3reT & mged & Fmsy f{ar
SRS IegA B GT DI AT Bt Bt BN IR Bl TSR
TYSTATY IoF 19T A S A o7& UET UTel] off GIGRTS & FATd! §
%€ R B TRl B gt Ig ¢ vAct oIt & forg v wst gt Bl
FUR Bt Bt ufeasst Bt BHT 3T o1t B IR B S SioTer, ugTst
&t 7 A B
farerr 1 ATEAN: STeTSTTicrT Bt 3Tuet ST ardl 31 fafdrer anfearet
AT Bt HAST- IAST ST Bl 8, o1fdot Tt B {RT&TT T HTETH
&t = SIS graT 31 Hew v & Sfeardt ofier 3rusit HTeT SR
STTEY 9rraT, SoTrett 9T 31TfS atera §, gafore 3 fereret wrr &t Srat
areft f3rem &t seT o1 Stee A &l Fwer ura B AR gt 7
anfearft s & ot gt Yo &t T 50 anfeandt s & S
Bt Bt gt R
BRIE FYsaazeT: ©RIe 3T Refd & Bror 3 f3rem 7 st
af @t 3a Bl safery snfeardt s 3 ware & forg seiuaniie
&9, &5 T oNfieT &lel BT TR TR §l 3P STl JeTdb fo1g
JAAY B ST B
ATAT-fUdT BT I&AT: IoTcb &R BT AR (9181 & ufd g Sifess
TeATES TGTeT oTe | edT 81 iferasrer ardr-foar aifrféra & am 3arest
{31811 BT TR BH R THADT A T | B! {9181 IR USAT &l TaTeHTfID
J/U A 3 fLr8T Bt ITALADBAT B T8l FAHSTA B 371 3 BIs 3 B
amfoe gt Serenfot amfers, snféfe, ARglas ®u A
fUost g3 B ot AMIIG HGHTT BT ATHGAT ST UsaT 8l J SR-
anfearft st A STadld B § o HEg B B

HeI UGN 7 @1 aTer 3MTfeardt oftert 3 forem & fore TRk &
d T IR B ASH ArTenent AT fareads st
SMALTSAT B &1 IMeTRA ArSTeTtail BT fbATeadsl fBar S
TRl FBR Bt feardt Fgert & e f[dem ot feem &
UEE Beit ATRRI GIGRTST & @511 B 815 IPetl Bt AWAT TGT3 SAlet!
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FfY Ieuraer: FfY Icutes af 2022-23 F RIS HAA &7 §
5.46 Ufderd B §f% g8 8l ¥ 202 1-22 Pt 3U&TT a9 2022-23
T 3felToT & &G § AL 1.11 Ufderd Bt gfes 1 8l 3relrst v
fereTget ScuTaet B UL 2.58 T4 16.38 Uferd &t gfes aen gt
3euTGat § 17.04 ufderd ot i W 8l & BAAT S Icutae &
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T3 &I BAACT] 3T 3cUTGo fUDel $o auT & e § P Jeuradsdl
T PR 3MTAT B 37T S HdsTd 3T, TR &TeT NEATGL BT Tgw
WA B 8Tl B IIRBIGT § g 2020-21 Bt 3(UET a¥ 202 1-
22 % 12.00 ufcierd &t gfe ufeféra g3l et Seureer & a¥ 2020-
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45 3R 3IcUTGe 31 gy 2020-21 & 12502 &R Aed Tt A
goaR a 2021-22 § 13193 &R Aew <ot &) a1l fUoet o
qul I &Tel BT AT IUTG 80.87 ARG Afd ool Bl 5T UBR
HEATGLT § WET 377 31 &7 37Ad IcuTee fuser 10 a6t § 36.93
e Aftd @o 3R 245.89 HAS ARD ool @Il HEsT IcuTgel ad
2020-217 4430.00 &R Afed &oT @I it 202 1-22 H gGaR
4607 R Afe® <ot &Y o oft fuset o @t 3rdei § 4.00 ufarera
SITaT |

ITRIe BAT : UgW JIftods BAA BT Ut Isd §
T ATfOTouS wael # FRA!, AATEIS SR HUTA oM B
HEATRYT HRA H AATS ol BT ATH 3T IUTGS gl AT BT IUTGo
fisa ad 2020-21A 202 1-22 7 29.38 ufdrerd ot IoT AT
§U 1307 &R Af¢w oot & 9gan 1691 &R Bfew ot &l
ArATe e BT IeUTgeT adf 2020-21 F 3370 &R AfESH ol A 60
ufdrerd sgax ay 2021-22 ¥ 5392 &R AfE &l & 31 argt
B 3G fUBa g 2020-21 7 544 IR A oof 8T o1 e
2021-22 & 19.67 ufderd SgaR 651 IR AfCE ol & S|
BURA BA BT IBa] (U I b 588 ER §aCIR A HTHI 37T
¥ 560 g9TR TR I8 ST UG3fd aIE A uar gt @ &5 fUsar
10 gut # @RAl, ATl 3 BuTA A Ieurgs § HALA:
10.3,55.13 3R 8.5 ufderd &t 3iAd a1ffe gfs & serfar
P siswor:

as 3§ vd Ut o 31§ Ua 4Tt SareTel

JuTStA(R.eo &) (fdr A3 9 7)

g, & g, i)
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Ara: airaTs faid (2022 )admTe geg v amenfed
waferd gea W fagdtas & &t snfife sifafafy qrr Sitst
3 Aoe aftfa gea snféfe arfafafe af 2021-22

formfor 89,986
fasrett, 8k, urett o5t amyfd | 36,304
3R 31 IuANeit AU

formfor 79,259
& ax 2,05,549

Ara:, 3nféfe va ATRIS! AT, 2022.
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farfly: Rifdar TR & srest @1 fgdia sest A & B arRn g,
BT SUHTTHT AT 3TR ATdAfe1ds AT fasimeT, meamger ot
neATGT 3fefes Ad, Tt 3R FISRAeT Us @ifoiRRed STuRem,

3nfefes va ATRIBT FATAT, 2022, 7aTs fFUre 2022
forspe: meamRer & anféfe fer & forw 3w scafarsz g &
forg e Famers faQhy neca e anfe, fasedt v Fae & weter
A Tt IT fABTA B UTIGTe a Bt ! A fyd uaer 78! sar o
AST Bl AAATAT 3R a1 -SToq] BT UTeTol - UTHOT FIet B AT -
AT 3nfefes e & FY o1 Agter ffetar B

Fgwra: neaveer ¥ anfife fder & oY & yfier 3 awfea
PO FHTd Hgeaqd o B

1. f&amn & a9, 38R &1 orofe va WMeATfea oeen arfed
2. 3mgfors FfY & forw ufdreror swem arfe

3. Ui ARl B BRA TR &) SuTel 31k 33 IeaT Qo1 aied|

oo aig et :-

1. meIueer anfife 7d fraid

2. e ua AR FATAATA, HETTR LTI

3. f&ATe B va Y e fdemer, megugen

4. |TT BT AT 3R Ardsiferas faazon faermet, meammgen
5.  www.nibsm.org.in/agriculture-based-industry-in-Hindi/
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Introduction - Madhya Pradesh, often referred to as the
“Heart of India,” is endowed with rich agricultural diversity
and has emerged as a significant player in the organic
farming sector. With approximately 2.32 lakh hectares of
certified organic farmland, the state has the potential to
lead the nation in sustainable agricultural practices. Organic
farming, which emphasizes the use of natural inputs and
sustainable practices, offers numerous benefits, including
improved soil health, reduced chemical dependency, and
enhanced biodiversity. However, despite its potential
advantages, farmers in Madhya Pradesh face a multitude
of challenges when transitioning to and sustaining organic
farming practices. This paper aims to explore these
challenges in depth, focusing on economic, environmental,
social, and policy-related aspects, supported by relevant
data, charts, and graphs.

Overview of Organic Farming in Madhya Pradesh
Historical Context: The journey of organic farming in
Madhya Pradesh can be traced back to the early 2000s
when the adverse effects of chemical farming began to
surface. Farmers started recognizing the detrimental impact
of chemical fertilizers and pesticides on soil health, water
quality, and human health. The state government, along
with various NGOs, initiated programs to promote organic
farming as a viable alternative.

Current S tatus: As of 2023, Madhya Pradesh ranks among
the top states in India for organic farming, contributing
significantly to the national organic produce market. The
state government has implemented several initiatives, such
as the Pradhan Mantri Krishi Vikas Yojana (PMKVY) and
the Organic Farming Policy, which aim to encourage
farmers to adopt organic practices. Despite these efforts,
the transition to organic farming remains a complex process
influenced by various challenges.

Economic Challenges

1. Cost of T ransition: Transitioning to organic farming often
requires significant upfront investments in organic inputs,
training, and certification processes. A survey conducted
by the Madhya Pradesh Organic Farmers Association
(MPOFA) revealed that farmers may incur costs that are
two to three times higher than those associated with
conventional farming methods. This cost includes expenses
for organic seeds, fertilizers, pest control measures, and
certification fees.

Data Analysis: Cost Breakdown: A detailed cost analysis
shows that organic seeds can cost up to 50% more than
conventional seeds, and organic fertilizers may be 30%
more expensive. Additionally, the certification process can
cost farmers anywhere from * 10,000 to * 50,000, depending
on the size of their farm.

Cost Comp arison of Organic vs. Conventional Farming
(see in last p age)

2. Market Access and Pricing: Market access is a critical
issue for organic farmers in Madhya Pradesh. The lack of
established supply chains and market infrastructure often
leads to lower prices for organic products compared to
chemically produced ones. A study conducted by the Indian
Council of Agricultural Research (ICAR) found that organic
farmers receive, on average, 20% less for their produce
than their conventional counterparts.

Data Analysis:

Market Access: Many organic farmers rely on local markets
or direct-to-consumer sales, which can limit their reach and
profitability. The absence of organized retail chains and
export opportunities further exacerbates this issue.

Price Premiums for Organic Produce

(see in last p age)

This chart depicts the percentage of organic farmers who
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report receiving insufficient price premiums for their
products, illustrating the economic challenges they face.
3. Financial Support: While government programs exist
to support organic farming, the disbursement of financial
aid can be slow and bureaucratic. Farmers often find
themselves waiting for months to receive subsidies or
grants, which can hinder their ability to invest in organic
practices during critical planting and harvesting periods.
Data Analysis: Financial Aid Delays: According to a report
by the Madhya Pradesh State Agricultural Department,
nearly 40% of farmers reported delays in receiving financial
assistance, which adversely affects their farming
operations.

Impact of Financial Aid Delays on Organic Farming

(see in last p age)

This table illustrates the correlation between financial aid
delays and the decision-making process of farmers
regarding organic farming.

Environment al Challenges

1. Climate V ariability: Climate change poses a significant
threat to organic farming in Madhya Pradesh. Unpredictable
weather patterns, increased pest attacks, and changing
rainfall patterns have made it difficult for farmers to maintain
consistent yields. A study by the Indian Meteorological
Department (IMD) indicated that the frequency of extreme
weather events, such as droughts and floods, has increased
by 30% over the past two decades.

Data Analysis: Yield Variability: Organic farmers often
experience yield fluctuations due to climate variability. A
survey conducted by the National Institute of Agricultural
Economics and Policy Research (NIAP) found that organic
farmers reported an average yield reduction of 15% during
adverse weather conditions.

Yield Variability in Organic Farming Due to Climate
Change

(see in last p age)

This table depicts the yield variability experienced by organic
farmers in Madhya Pradesh in relation to climate change
factors.

2. Soil Fertility: Achieving and maintaining soil fertility is
crucial for organic farming. However, many farmers lack
access to quality organic fertilizers and soil amendments,
which can lead to decreased soil health over time. The
transition period often sees a decline in yields, which can
discourage farmers from continuing organic practices.
Data Analysis: Soil Health Indicators: A study by the Central
Soil Salinity Research Institute (CSSRI) found that over 60%
of organic farmers reported issues with soil fertility,
particularly in the initial years of transition.

Soil Health Indicators Among Organic Farmers

(see in last p age)

This table illustrates the various soil health indicators
reported by organic farmers, highlighting the challenges
they face in maintaining soil fertility

Social Challenges

1. Knowledge and T raining: A significant barrier to the
adoption of organic farming is the lack of knowledge and
training among farmers. Many farmers are unfamiliar with
organic practices, pest management, and soil health
strategies. Extension services and training programs are
often insufficient or poorly implemented, leading to gaps in
knowledge and skills necessary for successful organic
farming.

Data Analysis: Training Program Participation: According
to a survey conducted by the Agricultural Extension
Department, only 25% of farmers reported receiving
adequate training in organic farming practices

Particip ation in Organic Farming T raining Programs
(see in last p age)

This table shows the percentage of farmers who have
participated in organic farming training programs,
emphasizing the need for improved educational initiatives.
2. Cultural Attitudes: In some cases, traditional farming
practices and cultural attitudes towards chemical fertilizers
and pesticides can hinder the adoption of organic methods.
Farmers may be skeptical about the benefits of organic
farming, particularly if they have experienced higher yields
with conventional methods in the past.

Cultural Resist ance: A qualitative study conducted by the
Indian Agricultural Research Institute (IARI) found that 35%
of farmers expressed skepticism about the benefits of
organic farming, citing concerns about lower yields and
increased labor.

Policy Challenges

1. Inadequate Policy Support:  Although the Madhya
Pradesh government has implemented policies to promote
organic farming, these policies often lack coherence and
comprehensive support. There is a need for more robust
frameworks that address the specific needs of organic
farmers, including better access to resources, market
support, and technical assistance.

Data Analysis: Policy Implementation Gaps: A report by
the Madhya Pradesh Agricultural Policy Review Committee
indicated that only 50% of the intended benefits of organic
farming policies reached the farmers due to bureaucratic
inefficiencies.

Effectiveness of Organic Farming Policies

(see in last p age)

This table illustrates the effectiveness of various organic
farming policies in Madhya Pradesh, highlighting the gaps
in implementation and support.

2. Certification Processes: The certification process for
organic farming can be complex and costly. Many farmers
are deterred by the bureaucratic hurdles involved in
obtaining organic certification, which can limit their ability
to market their products as organic. Simplifying the
certification process and providing financial assistance for
certification can help alleviate this barrier.

Certification Cost s: The cost of certification can vary
widely, with some farmers reporting expenses exceeding
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Rs.50,000, depending on the size of their farm and the

certification body.

Conclusion: The transition to and sustainability of organic

farming practices in Madhya Pradesh face multifaceted

challenges. Economic constraints, environmental
uncertainties, social barriers, and inadequate policy
frameworks all contribute to the difficulties farmers

encounter. Addressing these challenges requires a

coordinated effort from government agencies, non-

governmental organizations, and the farming community
to create an enabling environment for organic farming.
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practices, which is critical in your environmental
challenges section.

Government and Institutional Report ~ s:-

5. Indian Council of Agricultural Research (ICAR). (2022).

Organic Agriculture: Achievements and Perspectives
in India. New Delhi: ICAR.
Offers data on organic farming in India with state-wise
comparisons, including detailed cost analysis and yield
statistics for organic versus conventional farming in
Madhya Pradesh.

6. Madhya Pradesh Organic Farmers Association
(MPOFA). (2021). Survey on the Economic Viability of
Organic Farming in Madhya Pradesh. Bhopal: MPOFA.
A survey-based report that provides data on the
economic challenges of transitioning to organic farming
in the state, such as certification costs, market access,
and financial support.

7. Ministry of Agriculture & Farmers Welfare, Government
of India. (2020). Pradhan Mantri Krishi Vikas Yojana:
Annual Report. New Delhi: Government of India.
Includes a review of government schemes promoting
organic farming, with a specific focus on Madhya
Pradesh’s initiatives and the associated challenges.

8. Madhya Pradesh State Agricultural Department. (2022).
Annual Report on Organic Farming in Madhya Pradesh.
Bhopal: MPSAD.

This report provides policy implementation data and
details on financial aid disbursement challenges faced
by farmers transitioning to organic methods.

9. Central Soil Salinity Research Institute (CSSRI).
(2021). Soil Health and Fertility in Organic Farming:
Case Studies from Madhya Pradesh. Karnal: CSSRI.
Contains data on soil fertility and management issues
specific to Madhya Pradesh, useful for your
environmental challenges section.

Research Articles and Case S tudies:-

10. Singh, S. P., & Sharma, R. K. (2020). “Economic
Sustainability of Organic Farming in India: A Case Study
of Madhya Pradesh.” International Journal of
Agricultural Economics and Rural Development, 12(3),
135-148.

Discusses the economic sustainability of organic
farming in Madhya Pradesh, focusing on input costs,
market access, and financial aid.

11. Patel, R., & Verma, D. (2019). “Climate Change and
Its Impact on Organic Farming in Central India.”
Climatic Change Journal, 14(2),245-262.

Provides specific data on climate variability and its
effects on organic farming yields in central India,
including Madhya Pradesh.

12. Sharma, P. (2021). “Barriers to Adoption of Organic
Farming Practices: A Case Study of Farmers in the
Malwa Region, Madhya Pradesh.” Geographical
Journal of India, 93(5), 452-470.

Offers qualitative insights into social and cultural
challenges, including skepticism toward organic
farming, in Madhya Pradesh.

NGO and Industry Report s:-

13. IFOAM Organics International. (2021). Organic
Farming and Certification: India Case Studies. Bonn:
IFOAM.

Focuses on certification processes, challenges, and
solutions with case studies from different regions of
India, including Madhya Pradesh.

14. Organic Farming Association of India (OFAI). (2022).

Organic Farming in India: Market Trends and
Challenges. Goa: OFAI.
A market-focused report providing data on the pricing,
marketing challenges, and export opportunities for
organic farmers in India, including specific references
to Madhya Pradesh.

Online Resources:-
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15. National Institute of Agricultural Economics and Policy
Research (NIAP). (2023). Impact of Climate Change
on Indian Agriculture. Available at: www.niap.org.in

An online report detailing the impact of climate
variability on Indian agriculture, with state-level data
relevant to Madhya Pradesh’s organic farming sector.

Cost Comp arison of Organic vs. Conventional Farming

Cost Component s Seeds Fertilizers | Pest Control Certification Training | Total
Organic Farming (*) 15000 20000 10000 30000 10000 85000
Conventional Farming (*) 10000 15000 5000 0 0 30000
Price Premiums for Organic Produce
Organic Product Eggs Milk(Skim) | Spinach | Granola | Carrots | Canned | Strained Baby | Yogurt
Beans | Food

Price Premium (%) 82 109 7 30 15 20 25 40
Impact of Financial Aid Delays on Organic Farming
Delay in Financial Aid (Months) 0-1 Months | 2-3 Months | 4-5 Months 6-7 Months | 8+ Months
Percent age of Farmers Affected (%) 10 25 30 20 15
Yield Variability in Organic Farming Due 1o Climate Change
Year 2018 2019 | 2020 2021 2022 2023
Average Yield (Quint als per Hect are) 25 22 20 18 15 17
Climate Imp act Factor (%) 0 12 20 28 40 32
Soil Health Indicators Among Organic Farmers
Soil Health Indicator Soil Soll Soil pH | Organic Matter Soil Retention | Nutrient

Fertility | Erosion | Levels Content Moisture Deficiency
Percentage of Farmers 60 40 30 50 45 35
Reporting Issues (%)
Particip ation in Organic Farming T raining Programs
Training Program T ype Basic Advanced Pest Soll Certification

Organic | Organic Management | Health Process

Farming | Techniques | Strategies Management | Training
Percentage of Farmers 30 15 25 20 10
Particip ating (%)
Effectiveness of Organic Farming Policies
Policy T ype Subsidy Training & | Market Certification Research &

Programs | Education | Access Support Development

Programs Initiatives Support

Percentage of Farmers 70 50 60 40 55
Rating Effectiveness (%)

LIMITATION OF ORGANIC FARMING

Organic farming
produces much less
output than modern
agriculture farming

3. Lack of

Awareness

4. Shorter

Self Life

Organic products
generally demands
higher price due to

higher demand

Small and marginal farmers
do not adopt organic farming
due to lack of awareness

als als als als als ats als als als als als als oty
T4S TS O4S IS G4S F§S o O§S O4S o 9§ S o4e

Organic products have
shorter shelf life due to
non-usase of artificial

preservatives
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Abstract: Amidst the pressing demand for effective carbon capture technologies, understanding the nuanced behavior
of Oxygen Carriers (OCs) like Ceria is crucial. This study employs a Density Functional Theory (DFT) analysis to
probe into the interaction of syngas on the CeO2 (001) surface, which has implications for carbon capture and storage.
Capitalizing on Ceria’s notable characteristics as an OC in the Chemical Looping Reforming (CLR) process, this
research decodes the microscopic intricacies involved during the adsorption phase. An exploration into vital parameters,
including the adsorption energy and electronic properties of the Ceria surface, was conducted. The findings underscore
the pivotal role of neighboring effects in determining the adsorption trajectory. While DFT computations furnish invaluable
theoretical insights, it is vital to recognize that these insights stem from idealized material models and might not
encompass the full spectrum of real-world experimental conditions.[1]

Introduction - The realm of CO2 capture has witnessed
the prominence of Oxygen Carriers (OCs) like NiO and
Ceria, albeit with limited theoretical insights to support their
applications. Ceria, in particular, captures attention owing
to its exceptional attributes such as high oxygen storage
capacity, rapid oxygen transfer kinetics, and adaptability
through doping. These unique features elevate its potential
as a catalyst, enhancing reaction rates and ensuring
durability, positioning Ceria as a versatile and potent OC in
the Chemical Looping Reforming (CLR) process. [2]
However, while empirical studies have explored these
characteristics, there is a noticeable deficit in theoretical
explorations, especially ones that investigate the impact of
neighboring atoms on the ssssadsorption of fuel molecules
on OC materials. This research endeavors to bridge this gap
by presenting a comprehensive Density Functional Theory
(DFT) analysis of syngas adsorption on Ceria. The focus
lies not just on the primary interaction but extends to the
nuanced effects exerted by neighboring atoms. Through a
deep dive into the adsorption energy and electronic properties
of the Ceria surface, this work strives to shed light on the
microscopic intricacies that govern the behavior of this OC.
It is, however, pertinent to underscore that while DFT
offers a wealth of theoretical insights, these are rooted in
idealized representations of materials and may not always
mirror the intricacies presented under real-world
experimental conditions.
Comput ational Det ails: The Quantum Espresso software
was employed to analyze syngas adsorption on a ceria slab.

Initially, a periodic Ceria slab model was created, featuring
3-4 layers, with the bottom layers fixed. Using the Projector-
augmented Wave (PAW) method, core electrons were
described, and atomic coordinates and lattice parameters
optimized. Given its stability, a cleaved Ceria (100) surface
was chosen for the adsorption studies. The adsorption
mechanisms of CO and H2 molecules were then
investigated. CO presented a vertical bond relative to the
Ceria surface, whereas H2 exhibited a similar orientation
at the top of the Ce atom. DFT calculations were executed
using the Generalized Gradient Approximation(GGA) of
Perdew-Burke-Ernzerhof (PBE), considering a specific
energy cut-off and Brillouin-Zone configuration. The syngas
molecules’ geometry was optimized using DFT, and the
adsorption energy was subsequently calculated. The
findings were then aligned with experimental data and other
theoretical research for validation and in-depth
understanding.

Results and Discussion

Structure Characterization

Figure 3-1: The used adsorption configurations for
simulation. (a) CO adsorbate (b) H adsorbate above ceria
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100 surface. Blue (Ce), red (O), black (C), white (H).

Figure 3-2: Studied nearest neighbor sites on (001)on the
surface of Ceria labeled as 1, 2, 3 and 4, adsorption site
labeled as 0. Blue (Ce), red (O), * means vacant position
i.e. no CO or H, molecule is present above that site.
Example of this notation is that **C*H means CO is being
adsorbed at 3rd spot and H, at Oth or 5th spot.
Adsorption Energy Analysis with neighboring effect
Adsorption Energy: Adsorption energy measures the
energy needed to detach a molecule from a material’'s
surface. For syngas on ceria, this energy is determined by
comparing the energy of standalone syngas to when it's on
ceria. This metric helps in refining ceria-based catalyst
designs for syngas reactions. The formula involves Esystem
(the energy with adsorbed CO or H2), Efreefuel (energy of
unattached CO or H2), and Esurface (energy of the OC
surface).
AE?bsorption_: system " “reefuel ~ “surface i i
Neighboring effect overall:  The neighboring effect reflects
how surrounding adsorbed entities affect adsorption at
specific surface sites. In ceria-based carriers, elements like
oxygen vacancies can greatly influence adsorption and
reaction properties. They can boost CO and H2 reactions,
enabling electron transfers and creating oxygenated
compounds. But excessive CO or H2 can block syngas
adsorption. This effect is complex and depends on factors
like the carrier's surface and gas composition.
Understanding it can optimize CLR processes. The
discussion will proceed with a comparison of Adsorption
energy values on Ceria.[3][4]

Now let us look at the comparison of Adsorption energy
values at different configurations of syngas over Ceria.

24 .

o i z 3 4

- AR OiEEOn AReTgPn

Figure 3-3 Adsorption energy of uniform loading molecules (CO)

Na. of Neighbours and Adsorption energy/ryd
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Figure 3-4 Adsorption energy of uniform loading molecules
(H,)

’ To understand the adsorption dynamics of syngas (CO
and H2) on the Ceria (100) surface, we first examined CO
and H2 adsorption with uniform neighboring molecules.
Generally, a negative adsorption energy signifies a
spontaneous exothermic adsorption, with a larger negative
value indicating more heat released during the process.
Figures 3-3 & 3-4 display the adsorption energy for CO
with CO neighbors and H2 with H2 neighbors. Notably, CO
has a more negative adsorption energy than H2. As similar
neighboring atoms increase, the released adsorption energy
also rises. The consistent slope for CO suggests no bond
breaking between CO and the slab, with negligible
symmetry effects. However, for H2, symmetry effects are
present, and H2 tends to shift towards CO'’s position during
reactions.

m Adsorption energyngd m Adsorplion energyryd(Zr)

4]
25 —
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=100

Mo. of Neighbours

Figure 3-5 Adsorption energy comparison of Ceria and Zr-
doped Ceria (6.25%), in case of uniform loading molecules
(CO)
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Figure 3-6 Adsorption energy comparison of Ceria and Zr-
doped Ceria (6.25%), in case of uniform loading molecules
(H,)

’ Uniform adsorption analysis incorporating a 6.25% Zr
doping (1 Zr atom replacing 1 out of 16 Ce atoms) was
presented in figures 3-5 & 3-6. While CO’s adsorption
energy remains more negative than H2's in Zr-doped Ceria,
the trend mirrors undoped Ceria. Notably, Zr-doped Ceria
consistently exhibits less negative adsorption energies than
undoped Ceria, even becoming endothermic at times. The
graphs suggest Zr-doped Ceria is less stable but more
reactive than its undoped counterpart. Also, the motion of
H, to the position of CO during the reaction will be easier in
the case of Zr-doped Ceria. Similarly, ****H’s positive
adsorption energy value indicates very less interaction
between H, and Zr. H2's positive adsorption energy with Zr
implies minimal interaction. Evaluating the stability across
ceria surfaces (100, 110, 111) reveals the 111 surface as
most stable, followed by 110, then 100. As Zr doping rises
from 6.25% to 25%, stability reduces uniformly across
configurations.

Adsorption energyiryd

-29

50 -\\“

-100

No. of Neighbours

Figure 3-7 Overall Adsorption energy comparison of Ceria
in case of uniform loading molecules and hybrid adsorption
(H,& CO)

The Figure 3-7 above compares CO uniform adsorption
and CO hybrid adsorption as a function of the number of
nearest neighbors. Uniform adsorption energy with the
same number of neighbors is also presented for comparison
purposes. The neighboring occupied geometry sharing the
same x value means that they have the same number of
occupied neighboring molecules and the same degree of
symmetry. Hybrid adsorption is distinguished from uniform
adsorption by the different neighboring occupied molecules
with the studied adsorption molecule. For example, the CO
hybrid adsorption considers the neighboring sites occupied
by H,, while the H, hybrid adsorption estimates the
neighboring sites employed by CO.

[ ] " . Adsorplion energyryd(Zr)
V]
ax - u
-25
- "HR HC
ek \\‘ 1 -‘-x‘—\h
-75 -3 = '\\
-100
1 2 3 4
MNa. of Neighbours

Figure 3-8 Adsorption energy comparison of Zr-doped Ceria
(6.25%), in case of uniform loading molecules and hybrid
adsorption (H,& CO)

We can observe that Adsorption Energies in the case
of non-uniform are less negative. And HHHHC in the case
of Zr-doped ceria is more negative, i.e., less stable. It can
be concluded overall that the Effect of symmetry on
adsorption is negligible whenever adsorption of CO is
involved, and CO with H, as its closest neighbor is more
prone to undergo oxidation reaction. Similarly, CO
surrounded by 4 H, will undergo a reaction more easily than
H, surrounded by 4 CO molecules. And finally, More H,
adsorption will always favor our CO->CO, oxidation
reaction.

DOS based calculation on Undoped, Zr , Nd, Sm, La
Doped Ceria and Ceria with Oxygen V. acancy

The density of states (DOS) indicates the number of
permitted electron states per volume for a specific energy,
stemming from fundamental quantum mechanics. The DOS
vs. Energy Graph reveals the hybridization of bonding and
anti-bonding orbitals, the HOMO-LUMO gap, and any
changes due to hybridization or the substance’s behavior.
The DOS graph for syngas on ceria illustrates the interaction
dynamics and subsequent changes in ceria’s electronic
properties. By contrasting ceria’'s DOS graph with that of
syngas-adsorbed ceria, alterations in ceria’s electronic
attributes become evident. These graphs, marked with a
vertical line at 0.256 eV representing the Fermi Level,
differentiate between valence and conduction bands. [5]
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Figure 3-9 Density of State graph of undoped Ceria. e
Black(Total), Red (Oxygen atoms in Ceria) & Green (Cerium
atoms in Ceria). | .’-]|
Eremuicy af states |_!| ||-
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Figure 3-10 Density of State graph of Zr-Doped Ceria
(6.25%). Black(Total), Red (Oxygen atoms in Ceria), Blue
(Zr atoms in Ceria) & Green (Cerium atoms in Ceria).
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Figure 3-11 Density of State graph of Zr, Nd simultaneously-
Doped Ceria (6.25% both). Black(Total), Red (Oxygen
atoms in Ceria), Blue (Zr atoms in Ceria), Pink (Nd atoms

in Ceria)& Green (Cerium atoms in Ceria).
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Figure 3-12 Density of State graph of Nd-Doped Ceria
(6.25%). Black(Total), Red (Oxygen atoms in Ceria), Blue
(Nd atoms in Ceria) & Green (Cerium atoms in Ceria).

Figure 3-13 Density of State graph of Sm-Doped Ceria
(6.25%). Black(Total), Red (Oxygen atoms in Ceria), Blue
(Sm atoms in Ceria) & Green (Cerium atoms in Ceria).
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Figure 3-14 Density of State graph of La-Doped Ceria
(6.25%). Black(Total), Red (Oxygen atoms in Ceria), Blue
(La atoms in Ceria) & Green (Cerium atoms in Ceria).

Dhemity ol siases

Figure 3-15 Density of State graph of Ceria (Ce6012
Lattice) with 1 oxygen vacancy. Black(Total), Red (Oxygen
atoms in Ceria) & Green (Cerium atoms in Ceria).
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Figure 3-16 Density of State graph of Ceria (Ce6012
Lattice) with 2 oxygen vacancy. Black(Total), Red (Oxygen
atoms in Ceria) & Green (Cerium atoms in Ceria).

S. | Structure HOMO | LUMO | HOMO-
LUMO
GAP
1 | Undoped Ceria -0.9 6 6.9 (6.2
reported)
2 | Ceria- Zr Doped -1 55 6.5
3 | Ceria- Zr, Nd Doped -1 6.2 7.2
4 | Ceria- Nd Doped 0.3 3.8 4.1
5 | Ceria- Sm Doped -0.1 3.9 4
6 | Ceria- La Doped -0.5 4 4.5
7 | Ceria- 1 Oxygen -1 2.9 3.9
vacancy (Ce O,,)
8 | Ceria- 2 Oxygen -0.8 15 2.3
Vacancy (Ce,O,,)

The electronic configurations for various materials are given
as: Ceria: [Xe](5d1)(6s2), Oxygen: [He](2s2)(2p4),
Zirconium: [Kr] 4d2 5s2, and Neodymium: [Xe] 4ft 6s2. The
valence band, starting around —4eV, is primarily made of O
atoms with an spdf hybrid. Below “10 eV, the hybridized d,
s, and p orbitals of both Ce and O atoms dominate, with
Ce(6s) and Ce(4f) orbitals present. O’s p orbital, beyond
the Fermi level at 6 eV, interacts mainly with cerium’s pdf
hybrid. Dopants can either increase or decrease the band
energy gap. Comparing Undoped Ceria, Zr-Doped Ceria,
and Zr-Nd-doped Ceria, it's evident that Zr's addition
destabilizes Ceria’s phase structure. Zr-doped Ceria
introduces a new electron band near —25 eV, signifying Zr's
Zr(5s2) orbital, and shifts O’s peak from -15 to -2 eV. Nd'’s
addition to Zr-doped Ceria flattens the conduction band in
the high energy region. The study uses the HOMO-LUMO
gap to describe the energy difference between peaks below
and above the Fermi Level.

Now look at the table below which tells us about homo-
lumo gap from the DOS Graphs. Now we know that the
Homo-Lumo gap relates to the energy difference between

occupied and unoccupied molecular orbitals in a molecule,
while the band gap refers to the energy difference between
the valence band and conduction band in a solid material.
Here in this study HOMO-LUMO gap is being used as a
guantitative description of energy difference between the
sharpest peak just below & just above the Fermi Level.
The table indicates that Zr and Sm doping decrease

ceria’s band gap, while La & Nd doping exhibit minimal
impact on the HOMO-LUMO gap. Oxygen vacancies boost
electron movement due to a reduced energy gap, displaying
metallic attributes. Lower energy levels can aid in electron
transfer and enhance methane’s adsorption, but a smaller
band gap might limit the material’s redox activity. The
HOMO-LUMO gap, indicative of kinetic stability, for undoped
Ceriais approximately 6.9 eV. Doping with a single element
makes Ceria more reactive. However, double doping with
Zr and Nd returns properties similar to the undoped Ceria.
3.3.4 Band Energy Graph Analysis of Undoped, Zr , Nd,
Sm, La Doped Ceria
It is reported that Cerium oxide, CeO,, is an n-type
semiconductor with a band gap of 2.9 eV. [6]

The Quantum Espresso band energy graph illustrates
a material’s electronic structure by showcasing allowed
electron energy levels. In this graph, the horizontal and
vertical axes represent electron momentum and energy,
respectively. The gap between occupied and unoccupied
energy levels, known as the band gap, provides insights
into the material’s conductivity: a large gap indicates
insulators, while a small one suggests conductors or
semiconductors. In the provided Ceria graph, blue lines
represent energy bands, with the 0 eV level denoting the
Fermi Level. Vertical lines highlight high symmetry points
in Ceria’s FCC lattice, critical for understanding its band
structure.
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Figure 3-17 Band energy graph of Ceria (110).
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Figure 3-18 Band energy graph of Zr-doped Ceria (110)
surface (6.25%).
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Figure 3-19 Band energy graph of Nd-doped Ceri
surface (6.25%).
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Figure 3-20 Band energy graph of Sm-doped Ceria (110)
surface (6.25%).
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Figure 3-21 Band energy graph of La-doped Ceria (110)

surface (6.25%).

S. | Structure Band Gap

1 | Undoped Ceria 3.2 eV (2.9 reported)

2 | Ceria- Zr Doped 25eV

3 | Ceria- Nd Doped 3.0eVv

4 | Ceria- Sm Doped 2.7eV

5 | Ceria- La Doped 3.2eV

The forbidden gap represents the energy difference

between the highest valence band and the lowest

conduction band. When ceria is doped with different

elements, its band gap varies:

1. Zr-doped Ceria : Zirconium doping narrows ceria’s band

gap from its usual 2.8 to 3.2 eV to arange of 2.5t0 2.8 eV,

depending on the Zr concentration.

2. Nd-doped Ceria : Neodymium doping typically reduces

the band gap or leaves it unchanged. Nd introduces

additional energy levels in the band gap, altering the
material’s electronic structure.

3. Sm-doped Ceria : Samarium doping'’s effect on the band

gap isn’t consistent and depends on factors like doping

concentration. In general, its band gap is similar to Nd-
doped ceria, showing a slight decrease or no change based
on DFT studies.

4. La-doped Ceria : Lanthanum doping often results in a

slightly larger band gap, increasing by about 0.1 to 0.3 eV

compared to undoped ceria due to the introduction of
additional energy levels by La dopants.

Summary and further work:  DFT calculations were utilized

to study the interaction of syngas (carbon monoxide and

hydrogen) with the Ceria (100) surface. This exploration is
vital for understanding catalytic processes, like CO2 capture
and hydrogen production on Ceria-based materials. The
research examined adsorption energies, molecular
geometries, and electronic properties. Both carbon
monoxide and hydrogen exhibited a preference for
adsorption on Ceria’s oxygen sites. Oxygen vacancies and
surface defects significantly impacted these adsorption
energies. Electronic structure investigations, including DOS
and band energy analysis, detailed the changes in electronic
properties and charge distribution upon syngas adsorption.

These analyses provided deeper knowledge about the

electron density redistribution and band energy level

alterations.[7]
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Abstract: As global awareness of environmental sustainability intensifies, the need for green practices in Information
Technology (IT) has become critical. This paper explores the integration of Artificial Intelligence (Al) in enhancing
green IT initiatives. It delves into various applications of Al that contribute to sustainability, discusses challenges
hindering its widespread adoption, and suggests future research avenues. The findings underscore Al’s potential to
revolutionize green IT, promoting efficiency and reducing the ecological footprint of technology.

Introduction - The rapid growth of the digital economy has
led to increased energy consumption and electronic waste,
posing significant environmental challenges. As the digital
landscape expands, the environmental impact of IT
becomes increasingly apparent. Green IT aims to mitigate
these issues through sustainable practices in IT
management, operations, and product lifecycle. Al,
characterized by its capacity for data analysis, automation,
and predictive modeling, presents transformative
opportunities and innovative solutions for fostering and
enhancing green IT initiatives. This paper reviews current
applications of Al promoting sustainability within IT,
highlights challenges, and outlines future directions for
research.

Al Applications in Green IT

Energy Management

Optimization of Dat a Centers: Data centers are among
the largest consumers of energy in the IT sector, accounting
for a significant portion of the global electricity usage. Al
algorithms can analyze a myriad of factors, including server
loads, environmental conditions, and energy pricing, to
optimize energy consumption. Techniques such as
reinforcement learning allow data centers to adjust cooling
systems in real time, responding dynamically to changes
in temperature and load. For example, Google’s DeepMind
has successfully reduced energy usage for cooling data
centers by leveraging Al to predict cooling needs, achieving
significant energy savings.

Predictive Maintenance: Al enhances operational
efficiency by enabling predictive maintenance. Machine
learning models analyze historical performance data to
predict equipment failures before they occur thereby
allowing preemptive repairs that reduce energy waste

associated with inefficient operations. By scheduling
maintenance based on predictive analytics, organizations
can avoid unexpected downtime and extend the lifespan
of their hardware, ultimately reducing energy waste and
operational costs.

Resource Optimization

Dynamic Resource Allocation: In cloud computing
environments, Al-driven resource management can
dynamically allocate computing resources based on real-
time workload demands. For instance, Al algorithms can
distribute workloads across multiple servers to prevent
overloading any single server, thereby optimizing energy
consumption and improving overall performance.
Companies like Amazon Web Services (AWS) utilize
machine learning models to enhance resource allocation
efficiency, resulting in lower operational costs and reduced
environmental impact.

Life Cycle Assessment: Al tools can facilitate
comprehensive life cycle assessments (LCA) of IT products.
By analyzing data from different stages of a product’s life—
from raw material extraction to disposal—Al helps
organizations identify the most environmentally harmful
stages. This information enables companies to make
informed decisions regarding product design,
manufacturing processes, and end-of-life strategies,
promoting more sustainable practices.

Smart Supply Chains: Al has the potential to revolutionize
supply chain management by enhancing efficiency and
sustainability. Advanced algorithms analyze historical data,
current inventory levels, and market trends to optimize
logistics and reduce emissions.

Inventory Management: Al can improve inventory
management by predicting demand and optimizing stock
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levels. This not only minimizes excess inventory—which
contributes to waste—but also reduces the carbon footprint
associated with storage and transportation. For example,
Al-driven systems can analyze sales patterns and seasonal
trends to forecast demand accurately, allowing companies
to adjust production schedules accordingly.

Transport ation Optimization: Al can optimize
transportation routes and schedules using algorithms that
consider real-time traffic data, fuel prices, and delivery
windows. Companies like UPS utilize Al to analyze route
efficiency, which has led to significant reductions in fuel
consumption and greenhouse gas emissions.

E-Waste Management

Automated Sorting and Recycling:  E-waste is one of the
fastest-growing waste streams globally, posing serious
environmental hazards. Al technologies, particularly
computer vision and machine learning, are transforming e-
waste recycling. Automated sorting systems can accurately
identify and categorize different electronic components,
significantly enhancing recycling efficiency. For instance,
Al can be used to differentiate between various materials—
such as metals, plastics, and circuit boards—ensuring
proper recycling and reducing landfill contributions.
Circular Economy Models: Al can also support circular
economy initiatives by analyzing the life cycles of products
and recommending refurbishment, recycling, or repurposing
options. By assessing the potential for reusing components,
organizations can reduce waste and promote sustainable
consumption patterns.

Sustainable Sof tware Development: The software
development lifecycle can also benefit from Al applications
aimed at sustainability. Al-driven tools can assess code
efficiency, identify redundancies, and optimize resource use.
Code Optimization: By utilizing Al for code analysis,
developers can identify inefficient algorithms and propose
optimizations that reduce energy consumption during
execution. Techniques such as automated refactoring can
improve code quality and sustainability. For example, tools
like Microsoft’s Project Bonsai leverage Al to optimize
machine learning models for energy efficiency.
Continuous Integration and Deployment: Al can facilitate
continuous integration and deployment (CI/CD) processes
by automating testing and deployment workflows. This not
only speeds up development cycles but also helps in
deploying more efficient code faster, contributing to reduced
energy usage.

Challenges and Barriers

Energy Consumption of Al Systems: While Al offers
solutions for energy management, the training of Al models,
particularly deep learning algorithms, requires significant
computational resources, leading to high energy
consumption. The environmental impact of running large-
scale Al models must be considered, necessitating research
into energy-efficient algorithms and hardware.

Data Privacy and Security Concerns:  The reliance on
vast amounts of data for training Al models raises concerns
regarding data privacy and security. Organizations must
navigate regulatory frameworks to ensure compliance while
protecting sensitive information. The risk of data breaches
can hinder the adoption of Al in sustainable practices.
Initial Investment and Integration Cost  s: Implementing
Al solutions often requires substantial initial investments in
infrastructure and expertise. Smaller organizations may face
challenges in adopting these technologies due to limited
resources. Financial incentives and government support
can play a crucial role in facilitating Al adoption within the
green IT landscape.
Future Directions
Research on Energy-efficient Al Algorithms: Future
research should prioritize the development of energy-
efficient Al algorithms that reduce computational demands
without compromising performance. Techniques such as
model compression, pruning, and the use of more energy-
efficient hardware can contribute to sustainable Al
applications.
Interdisciplinary Collaboration:  Fostering interdisciplinary
collaboration among academia, industry, and government
will be essential to advance Al in green IT. Collaborative
initiatives can drive innovation, share best practices, and
accelerate the development of effective sustainable
solutions.
Policy Frameworks: Establishing clear policies that
promote the adoption of Al in green IT is crucial.
Governments should create funding programs, tax
incentives, and research grants to encourage organizations
to implement Al-driven sustainability initiatives.
Education and Awareness: Increasing awareness and
understanding of Al's role in sustainability among IT
professionals and decision-makers is vital. Educational
programs and workshops can equip stakeholders with the
knowledge needed to leverage Al effectively in green IT
initiatives.

Conclusion: Artificial Intelligence stands as a powerful ally

in the pursuit of sustainable practices within the IT sector.

By optimizing energy management, enhancing resource

allocation, and promoting e-waste recycling, Al can

significantly reduce the ecological footprint of technology.

Although challenges persist, strategic research,

collaboration, and supportive policies can unlock Al’s full

potential for fostering green IT. Embracing these
advancements is essential for organizations seeking to
achieve sustainability in an increasingly digital world.
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HE eolTcHe ASHFSEI U1 ST o1 b 3= Tk b1 AGHSE 2 Ud
U1 313 AEALSE BT AT +.76 2 SN b +.75 A + 1 e foretan
2l
(3) sfteTaTsT Bt Fo TTS AR FeRITIAT TG 0-6 3T Tt Bt
STRATT & HET - I IANT EeTTcHSD AL €l UTAT STIT foraesT
AT 8- +0.94 3
(4) sfieTaTsT sToR @t A 50 aTS 5t FeRiREAT UG aTSf F fofareyura
FUET PR 3fec? VTS fAfer A AEAE FTel Tel TR AGHSE
&1 OTeT -.45 UTH g3 St {5 -0 A -.5 T 0eT &7 ATl § 03 forrat
TR B SHUNHS AT BT AP &l
(5) ofieAaTST STOR & aTST H FoT ATHTIT UF ATGRAT &R S HeT
AGATSY ST WTe +0.82 UTH §3Ml St {5 0.75 F 1 S AeIT§ v
I TN TS AEATSE B fRarar B
TR ST B AEATSE EeTTcHS AT SHUTCHS &lell 3ol
BRST BRI AT 2l T BRS FoTfore ARG, Apias,
anféfes, Irereiifas, uemafas, enfifes anfe & a®d B IfE 51
Asft sRBT BT efRaT gD sreTwa I IF At HUTEHS
AGATIEI UG &ATcHS TeAra el H Ufiadier grel 3era gl
oo st et :-
1. Lodha, R.M., 1970: Indices determining the Umland
of Bhilwara town, procedding of RGA Conference, IV
conf., pp 27-36.
Administrative Atlas, Rajasthan (Census of India-2011).
3. Bhilwara District Survey, Report — 2016.
4. Birch, B.P. (1964) “The measurement of dispersed
pattern of settlement”, T.V.E. Social Geographical, Vol.
58, pp. 68-72.
5. Smaliles, A.E. (1958), “The size and spacing of cities”,
Opcit, Vol. 48, pp 222-45.
6. Ullman, E.L. (1941), “The theory of Location for cities”,
American Journal of Sociology, Vol. 46, pp 835-64.
7. Glasser, G.J. and Winter, R.F. (1961).

8. Mark Jefferson: “The Law of Primate City”, The
Geographical Review, XXIX No. 2, 1939, pp 226.32.

9. District Census Hand Book — 2011 (Bhilwara).

10. ERTATA 1989, ‘SToRITAT YFNA', TGERT TSI SNEYR

11. 3MTeTes, AW, 2017, NfIISYU! TR feritoret § UaSTet e
(sftetarsT otoR &1 fAS srearer) - onver Ul

n

12. forem ARSI ®WET 2016-171

13. AR, Sereter vATs, ‘sfterarst foa & $fY offr Su=nter &
Feardr¥aad’ (IJEMMASSS), ISSN: 2581-9925, Volume
03, No. 02(l), April-June, 2021, pp 103-108.

14. og, BI9HR §1-'|T2,‘u1a1u1|d"|a TSI &5 (IJUT)
TG Ht vgferdt : ue Fenfore fa3wor (1951-
2001)

ILLIIRY ATS SRR STTATAT A (o€ 3iTsT BT [F23ToT
T A Jd §UR U TR Arafetrd fogef o aifewst o1 aier
3TaeT® B & eneneff GrT farauor &g smem oy 20 11 &t ATaT
3T Ud § &g foegdl 1 3ifast o1 Ut fdsar a1 Sft 7 TR
%_
arferssT AT 1: sfierarsT R 3t AT St fey fydrwand

1. |oR @t TRt Reafd OR UREG
2. | BT eIl 359483
BY SerRiedl 187081
nfgen Seren 172402
3. |fermeuma 922
4. | 0-6 3MYTsT STeRATAT 46812
0-6 3MTYTST G5 STrATAT 24650
0-6 3MTYTat TfgdT STeriwaT 22162
5. | 0-6 3mast ferateyura 899
6. | NI ATl FeRAeT 47692
7. | SR Sfd BT o1 FeAT & mfererd 13.27
8. | PeT SR FeTorTiel STerAeT 4488
9. | STRIfUA STeTATII BT FA SToTATAT 1.25
T gfdera
10. | 3regAfaa e fefomeyura 946
11.| 3gAfAA STetarTier ferTeyuTa 875
12.| o1 AER SR 257030
13.| ATGRAT & 82.20
14.| P foreR STerawan 102453
15.| et BRT Bt FwAT 74184

I SHetifbd fAQwarait & g7 gd fvafd & g 8l IRqa
oMer UsT & gBI I ATAR HeTaTsT oToR B arsar FgRefa &
eI TR TR BT AU AGAE forbTeter BT TRITA fI5am ST 3
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AR HERAT 2: FAHTAT — AfgeT gHy A fia

saRufd sis dea | aE sTam | a¥ # oo Wi It JwAT | A FaH%AT (a8 H)

T g5y ufgen
0001 ars I, 1 1246 6473 3372 3101
0002 e . 2 975 5483 2820 2663
0003 ars . 3 859 4918 2482 2436
0004 e . 4 1050 5447 2787 2660
0005 qEA. 5 2421 11403 6096 5307
0006 ars . 6 2007 8960 4785 4175
0007 GIER: A 1960 8669 4685 3984
0008 g d. 8 1702 7738 4101 3637
0009 are . 9 1423 6486 3484 3002
0010 g d. 10 1946 8649 4595 4054
0011 e . 11 1864 7939 4334 3605
0012 g d. 12 876 4001 2089 1912
0013 ared. 13 1896 8536 4604 3932
0014 g d. 14 2818 12342 6516 5826
0015 e d. 15 1602 7856 3964 3892
0016 g d. 16 1759 8107 4183 3924
0017 aE A, 17 1250 5779 2866 2913
0018 ars . 18 1077 5336 2640 2696
0019 ared. 19 1016 5304 2708 2596
0020 ars A, 20 959 5078 2582 2496
0021 ars . 21 799 4031 2099 1932
0022 g d. 22 782 3985 2035 1950
0023 g d. 23 923 4792 2593 2199
0024 g d. 24 940 4553 2312 2241
0025 g d. 25 1138 5649 2910 2739
0026 ars d. 26 1184 5541 2856 2685
0027 g A, 27 1332 6616 3418 3198
0028 ars . 28 1188 5647 2900 2747
0029 ars d. 29 817 4168 2160 2008
0030 ars A, 30 998 5774 2957 2817
0031 ars . 31 1499 7995 4148 3847
0032 g d. 32 1729 8715 4489 4226
0033 ars d. 33 2157 11400 5967 5433
0034 e d. 34 908 5247 2721 2526
0035 g d. 35 953 4903 2515 2388
0036 ars d. 36 1135 5476 2794 2682
0037 g A, 37 1226 6529 3325 3204
0038 ars . 38 1394 7177 3716 3461
0039 g A, 39 1833 8835 4570 4265
0040 ars . 40 2513 11885 6148 5737
0041 ars . 41 1645 8121 4173 3948
0042 e A, 42 999 5083 2596 2487
0043 g A, 43 2363 10927 5622 5305
0044 e A, 44 1623 7616 3879 3737
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0045 qrs A. 45 1449 7010 3601 3409
0046 are d. 46 1881 9142 4779 4363
0047 aE A, 47 2709 12186 6495 5691
0048 ars A. 48 2846 13613 7163 6450
0049 are A. 49 1059 5557 2865 2692
0050 ars A. 50 1456 6806 3582 3224
o 50 74184 359483 | 187081 | 172402

aAIT ;- 3rferBan /AT AT BITH BT AT TG oI ABAT I BIcAH BT &3 T A ETa 1= B
Bira : fe Sererorer gRawsr-2011 (sfterarst)
AROf-3: 0-6 AIFSM FATTAT TEfera ifws

SrafRufe ois dea | ad s1am | a¥ § @ a3 It HE | 0-6 YT I FAHTAT
el g5y afgen

0001 ars A. 1 1246 933 493 440
0002 A A. 2 975 836 430 406
0003 s . 3 859 659 357 302
0004 ars 3. 4 1050 745 411 334
0005 A, 5 2421 1758 970 788
0006 A, 6 2007 1184 591 593
0007 A7 1960 1229 619 610
0008 A, 8 1702 901 464 437
0009 A, 9 1423 910 478 432
0010 ar$ A. 10 1946 1235 633 602
0011 s A, 11 1864 1122 593 529
0012 A, 12 876 523 276 247
0013 CIERIARE, 1896 1189 668 521
0014 ars 3. 14 2818 1553 772 781
0015 s . 15 1602 1163 596 567
0016 s 3. 16 1759 1336 697 639
0017 s A. 17 1250 697 370 327
0018 ars A, 18 1077 520 256 264
0019 I . 19 1016 474 248 226
0020 ars A. 20 959 537 288 249
0021 ars A, 21 799 382 201 181
0022 ars 3. 22 782 388 219 169
0023 ars 3. 23 923 483 259 224
0024 ars 3. 24 940 481 265 216
0025 ars 3. 25 1138 776 418 358
0026 ars 3. 26 1184 669 351 318
0027 ars A, 27 1332 694 389 305
0028 ars H. 28 1188 742 366 376
0029 ars . 29 817 413 217 196
0030 ars A. 30 998 684 334 350
0031 ars A, 31 1499 1057 558 499
0032 ars 3. 32 1729 1010 545 465
0033 s 3. 33 2157 1527 813 714
0034 aTs 3. 34 908 646 342 304
0035 g A, 35 953 587 314 273
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0036 ars A. 36 1135 728 375 353
0037 arE A, 37 1226 880 459 421
0038 g d. 38 1394 937 499 438
0039 g d. 39 1833 1225 645 580
0040 are A. 40 2513 1556 799 57
0041 qrs A. 41 1645 1288 651 637
0042 CIER Y 999 629 334 295
0043 aiE A 43 2363 1116 590 526
0044 aE A 44 1623 818 451 367
0045 are A. 45 1449 734 396 338
0046 CIER T 1881 1213 648 565
0047 aE A, 47 2709 1802 952 850
0048 ars A. 48 2846 2015 1092 923
0049 are A. 49 1059 855 434 421
0050 ars A. 50 1456 973 524 449
B 50 74184 46812 24650 22162

aIT ;- 3rferPan AWAT AT BICTH I ATH T4 YTl ABAT ATH BITH BI & 3T A GATAT ST B
Bira : fe Sererorer gRawsr-2011 (sfterars)
ARvit-4: srggfia snfe seee F=fta sifed

saflufa sz dear | s s1am | ard § oo ol I FEAT | IgPRra sife seEA
T g5y afgen
0001 ars A. 1 1246 732 372 360
0002 ars A. 2 975 665 334 331
0003 ars A. 3 859 156 66 90
0004 ars A. 4 1050 1408 733 675
0005 qEA. 5 2421 1072 557 515
0006 ars A. 6 2007 778 402 376
0007 asA. 7 1960 952 512 440
0008 s A. 8 1702 273 147 126
0009 s A. 9 1423 1248 665 583
0010 ars Ad. 10 1946 842 431 411
0011 arsA. 11 1864 333 182 151
0012 arsd. 12 876 117 58 59
0013 ars A, 13 1896 1160 638 522
0014 ars A. 14 2818 470 240 230
0015 ars A. 15 1602 5171 2541 2630
0016 ars A. 16 1759 1335 675 660
0017 ars A, 17 1250 821 420 401
0018 ars d. 18 1077 64 34 30
0019 ars A, 19 1016 30 21 9
0020 ars A. 20 959 412 216 196
0021 ars A. 21 799 48 24 24
0022 ars . 22 782 112 57 55
0023 ars d. 23 923 389 213 176
0024 ars d. 24 940 514 265 249
0025 ars d. 25 1138 472 236 236
0026 ars A. 26 1184 788 411 377
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0027 ars A. 27 1332 168 88 80
0028 arE A. 28 1188 108 51 57
0029 arE A, 29 817 32 20 12
0030 arE A. 30 998 151 84 67
0031 arE A, 31 1499 304 159 145
0032 are A, 32 1729 880 451 429
0033 g d. 33 2157 1579 848 731
0034 aE A, 34 908 575 288 287
0035 g A, 35 953 2057 1057 1000
0036 are A, 36 1135 4492 2296 2196
0037 aEs A, 37 1226 1313 648 665
0038 ars A. 38 1394 151 81 70
0039 ars |, 39 1833 462 246 216
0040 ars A. 40 2513 3163 1610 1553
0041 qrs A. 41 1645 3013 1518 1495
0042 aiE A. 42 999 755 380 375
0043 aiE A 43 2363 359 192 167
0044 aE A 44 1623 1099 579 520
0045 are A. 45 1449 590 298 292
0046 ars A 46 1881 1514 784 730
0047 qE A, 47 2709 1792 953 839
0048 aEs . 48 2846 1227 637 590
0049 are A. 49 1059 272 141 131
0050 ars A. 50 1456 1274 651 623
P 50 74184 47692 24510 23182

1T ;- 3TferPan AWAT AT BICTH Bl ATH TG YTl ABAT ATH DIGTH BT &2 8T A FATAT 31T B
Bira : fe Sereroren gRawsr-2011 (sfterarst)
ARvit-5: SegPfRa Seof Sewear T ey

sraflufa sz dea | e s1am | ard § oo Wi I FAT | AP sterernta s EAT
Al g5y afgen

0001 ars A. 1 1246 186 105 81
0002 qEH. 2 975 102 50 52
0003 ars . 3 859 27 14 13
0004 ars A. 4 1050 14 11 3
0005 ars A. 5 2421 364 195 169
0006 ars A. 6 2007 160 79 81
0007 ars A. 7 1960 106 60 46
0008 s A. 8 1702 39 21 18
0009 arsA. 9 1423 31 19 12
0010 ars Ad. 10 1946 87 45 42
0011 ars A. 11 1864 41 24 17
0012 arsdA. 12 876 0 0 0
0013 ars d. 13 1896 117 67 50
0014 ars A. 14 2818 247 126 121
0015 ars d. 15 1602 135 72 63
0016 ars A. 16 1759 225 127 98
0017 as A, 17 1250 173 79 94
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0018 ars . 18 1077 36 20 16
0019 arsdA. 19 1016 32 18 14
0020 ars |. 20 959 2 1 1
0021 as . 21 799 6 3 3
0022 ams A. 22 782 14 7 7
0023 ars . 23 923 49 39 10
0024 ars . 24 940 27 15 12
0025 ars . 25 1138 45 22 23
0026 ars d. 26 1184 81 40 41
0027 ars A, 27 1332 45 23 22
0028 ars d. 28 1188 30 16 14
0029 ars . 29 817 0 0 0
0030 ars d. 30 998 8 4 4
0031 ars |, 31 1499 34 17 17
0032 ars Hd. 32 1729 52 29 23
0033 ars d. 33 2157 191 113 78
0034 ars . 34 908 0 0 0
0035 ars . 35 953 3 3 0
0036 ars d. 36 1135 16 12 4
0037 ars d. 37 1226 16 8 8
0038 ars d. 38 1394 13 5 8
0039 ars d. 39 1833 35 15 20
0040 ars . 40 2513 106 60 46
0041 ars A. 41 1645 403 201 202
0042 ars A 42 999 5 3 2
0043 ars . 43 2363 123 62 61
0044 ars . 44 1623 34 16 18
0045 ars . 45 1449 49 22 27
0046 ars . 46 1881 73 36 37
0047 ars A 47 2709 493 274 219
0048 ars . 48 2846 321 170 151
0049 ars . 49 1059 41 18 23
0050 ars d. 50 1456 51 27 24
o 50 74184 4488 2393 2095

AT ;- 3iferdn FAWAT AT BT BI ATeT VT sJoTal ABIT AT BIGTH Bl & 1T A GATIT ST B
Bita : frer Ssterore gRawT-2011 (sfiears)
ARCft-6: ATGRAT T feaTo[urd AR SoisAT & ATHE

Srafufd ois e | ad s1am | aE § od w31 ot HE | AGRaT ufaed feismeguTa
0001 ars A. 1 1246 58.4 920
0002 qE A, 2 975 61.4 944
0003 ars A. 3 859 62.1 981
0004 ars A. 4 1050 60.1 954
0005 qEA. 5 2421 60.9 871
0006 aEH. 6 2007 75.9 873
0007 qEA. 7 1960 68.9 850
0008 s A. 8 1702 82.3 887
0009 arsA. 9 1429 70.8 862
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0010 ars Ad. 10 1946 74.7 882
0011 ars A. 11 1864 75.6 832
0012 ars A 12 876 80.9 915
0013 ars A, 13 1896 72.7 854
0014 ars A. 14 2818 77.1 894
0015 ars A. 15 1602 60.9 982
0016 arsd. 16 1759 52.5 938
0017 arsA. 17 1250 70.9 1016
0018 ars d. 18 1077 85.9 1021
0019 ars A, 19 1016 87.2 959
0020 ars d. 20 959 80.7 967
0021 ars A. 21 799 85.3 920
0022 ars d. 22 782 82.8 958
0023 ars d. 23 923 79.6 848
0024 ars d. 24 940 78.2 969
0025 ars d. 25 1138 72.8 941
0026 ars A. 26 1184 75.1 940
0027 ars Ad. 27 1332 81.1 936
0028 ars A. 28 1188 68.7 947
0029 ars #. 29 817 80.3 930
0030 ars d. 30 998 73 953
0031 ars A. 31 1499 73.4 927
0032 ars A. 32 1729 78.7 941
0033 ars A. 33 2157 62.3 911
0034 ars d. 34 908 70.1 928
0035 ars . 35 953 70.7 950
0036 ars A. 36 1135 61.1 960
0037 ars A. 37 1226 71.3 964
0038 ars A. 38 1394 75.7 931
0039 ars A. 39 1833 72.6 933
0040 ars A. 40 2513 70.5 933
0041 ars A. 41 1645 51.6 946
0042 ars A. 42 999 64.5 958
0043 ars d. 43 2363 81.7 944
0044 ars d. 44 1623 81.3 963
0045 ars d. 45 1449 82.8 947
0046 ars A. 46 1881 74.8 913
0047 ars d. 47 2709 66.6 876
0048 ars . 48 2846 67.9 900
0049 ars A. 49 1059 65.6 940
0050 ars A. 50 1456 64.3 900
T 50 74184 82.2 922

T ;- Jiferan FWAT AT B BI ATeT VT sJoTal ABIT I BIGTH Bl & T A GATIT ST B
Bita : f7er Seterore gRawT-2011 (sfiears)

als als als als als ats als als als ats als als oty
T4S TS O4S I G4 F§S I O§S I4S o o4 S o4e
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et g shifar 2020 - uwas faeciwor

m m:}: 3.\['. m ﬁ?:"[ sk

N *giremeff, R w Rreafiene™, Ivi (7.9.) FIRa
e WTEATIS, ST ST Ud dYe g sreggsaer, e feafiered, SO (A.9.) YIRa

TRATaeT - A 918 sfifdr 2020 ,94RA FRBR Bt TH HETA
FABIT B, St fb U3 9RA UG GeIaTel 9Ra & feem # Isr
3T U 31 G ¢l I8 ferer sfifer arafer Igfors &. SR
T 3reT&TaT aTett AfAfT Bt RUIE W anemia 71 29 FoT8 2020
Bl AR DR GRT e, It e sfifar - 2020, af 1986
T St g8 13 fo181 Sfifey & - rerereT 34 AT I, R Bt ferem
fifa & g ugett o uftad e fasam s R o1g ferer oftfa & siaefa
fR1&TT &5 TR ASe BT IcUTG I 6 Ufcterd G & ATdotore s
BT 16T TG ITAT 51 AT € ATY T 2030 A ABH ATHIDBS FofuTel
(GER) &' 100 ufaerd ot &1 916 9ft T SRITR | ‘HTeTd AATET
TS eI AT’ BT T Ufyafeld &2 ‘18t - Asieter’ &2 fo=m s
? 3TR ASA Hgcauut ufyader & ®U & yrad! BT ad @t ferem &
TTHTST /FUToTIr AT &15iter ST 1 L1871 I HTeTm & R F 37UaTlel
TR ST T STRIT §1 AT § ATGHTST Y H&iT - 3 377 3rret bt fered
& forg mefiear 3o &1 Faa fam s
et farer sfifer 2020 - Yo - IS fergm siifar 2020 @
I HRATT geai A Fshra ferem momet 2, St A3ft B IR
SJUTTT Bt L1811 IUETsE TS 371 HRA Bt Ifeaes Frer maTerfaa
eI U Sitad 31R sITIH 5TTel AATS H daolel & o0 TTet
A/ A Arerarer BYefl| A & afisfoua § 6 gan v @t
uTeTrRt 3R fere fafer sit 7 sruet Atfers 1lRreat stk Faenfors
e, 39T & ATY J314 3R Sedd faeq & AreTies ot YffeT 3k
ITRIGIRIeA! Bt FTeRacdT 3cug B fSreT i o1 g9 orn
R &let BT 3Td o Baet [FaR & fed sTaeR gfs 3Tk ST §
sft 3R ATy € 3T, Bterd, geat 3R Aa F oft g TifRe S
Aretarterem, TemRft faerA iR Sfastmus den Afdas s s
fore ufdeg &, a1fd 3 7€t mrere 1 Afsass Arerfiys oot Tb|
et farem sfifar 2020 - Rrwrea - Tt ferensfifa 2020 7
o8 qasd Rismied Afarfda g o f frem, férers iz amit & ufy
3T Fagaeftel graw forear Irael SR 3 7, arfds forem &
ISt A sHTRAT BT AGTeTOT T Forfead & -
1. I ot fafne gmanat &t gl ugare 3R 31 e
TG TITA BT, f16TT Y 5ot gmaTstt & ufar Aagaehe
T fSTAA 3 T BT BTG RID 3T 31 {TAATSI & fABRA

11.
12.

13.

14.

15.

16.

R 9ff g1 eATT G

AT 3R FeATHT B! Aferes urerfiedr gar foraa Asft
T &1 S Tl 3R AWt S GAYA B B FTHRIST B
A

oTfterTuet arfds feremfefan & 3ot Ihaer & dR-adtd 3R
BRIGHT I ool BT &THAT &1 TR 57 ARG 3(Tei Ufrem R
HRIT &S SRIR Sfaet § 31T AT Il AD|

PeTT 3R fagier & o, uTeusma 3R ursaR sifafafé=t &
&t saraATiie 3k Serfore arrat, anfe & ot i Fuse
3TcToTd o1 & |

AmTfores fagme, oar, arefaet ok ¥d & T v sg-
v 37 @mer feren &1 faara|

IITETUMHS ATS IR SR o {5 37Td Umfd 3tk daer uter
% fore ueTs)

TIATeHSAT 3R d1fdbe A, drfee forufa aa 3R TamR
B MeATfad Bt & forl

aiferedT, orerdter 3Tk Haenfors goar SRY, AT, T &
fore AT, Taeadr, faremR, Aiedife HTaeT AT B
TSI, AT STfoTds AFTfed P AFHTGT , ASTToTb fidal T,
e, sgerdrars, FmTerar 3fk =

g HTTNAT R TR

. Sftaet Ptere SR - 3Rt HaTe, AgeT, AR S 3R

GGG

Hrwet & fore Faa gearde iR SR

AT B 37d A glal aATeil TSN D) Fog A @D 18T B
foracaTe BRan foradd b 3T a8t “ifdieT e’ Y &t agran
oot 3l

dBe 1Pt B TATHANT IUANST IR AR

At ursumH fereror e 3Nz Afd ¥ zarefa dAgy 3t
fafderar stz zermsitar uffder & forw ve A ATE

quf Awar SR AR e ot et BT fRrei worett & Atetar
BRI B2 TS5

Jepte TR T oner e fadwst @t forker siggwet 3k
forrfira geemdsst & 3memR W weTf 3t e
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Abstract : The main goal of this study is to examine the role of media in Indian democracy The media plays a crucial
and determining role in promoting democracy. The media and mass communication act as watchdogs, scrutinizing
the actions of government officials and holding them accountable for their actions and policy execution despite having
multiple important and key influences in encouraging democracy. The media faces different challenges arising from
other spheres. Different strategies to strengthen media are studied here.

Keywords : Media, Election, Government, Democracy, Organizations.

Introduction - Media is the engine that drives democracy
forward, based on the quest for truth, justice, and equality.
In today’s digital age, the need for journalists to uphold
standards of accuracy, impartiality, and responsibility in their
reporting is paramount to successfully overcome the
challenges posed by the rapidly changing media landscape.
Article 19 of the Constitution of India guarantees the right
to freedom of speech and expression and is typically
invoked against the state. However, despite the
constitutional protection, journalists and media outlets in
India have faced a range of challenges, including threats,
attacks, and intimidation from government officials,
politicians, and non-state actors.

Development Of Media: The development of Indian media
has been a dynamic journey marked by significant
milestones that reflect the nation’s socio-political evolution.
In the early years post-independence, media primarily
consisted of newspapers and radio, with limited reach. The
first Indian newspaper, “Bengal Gazette,” emerged in 1780,
laying the groundwork for a vibrant print culture. By the
mid-20th century, radio became a crucial tool for
communication, particularly during the independence
struggle, fostering national unity. The liberalization of the
Indian economy in the 1990s catalyzed a media revolution.
The introduction of satellite television transformed the
landscape, offering diverse programming and breaking
regional barriers. Channels like Zee TV and Star India
popularized entertainment content, while news channels
like NDTV and CNN-IBN provided 24-hour coverage,
fostering a more informed public. Digital media has further
reshaped Indian media since the 2000s. The internet boom
has led to the proliferation of news websites and social
media platforms, enabling instant communication and

greater public participation. This democratization of
information has empowered citizens but also posed
challenges, such as the spread of misinformation. Today,
Indian media encompasses a vast array of platforms,
including print, television, radio, and digital media, each
contributing to a vibrant discourse. Despite challenges like
censorship and media consolidation, the Indian media
continues to play a pivotal role in shaping public opinion
and influencing democratic processes, reflecting the
complexities of a diverse and rapidly evolving society.
Role of Media Play in Promoting Democracy : The media
plays a crucial and determining role in promoting
democracy. The relationship between the media and
democracy can be traced under the following heads:

1. Providing V ital And Authentic Information :The media
aims to inform people about current political issues, policies,
and events, allowing them to make informed decisions
about their leaders and government. The media acts as a
bridge between the people and the legislative.

2. Holding Leaders Account able: The media and mass
communication acts as a watchdog, scrutinizing the actions
of government officials and holding them accountable for
their actions and policy execution. The policies and
frameworks of top leaders and legislature are morally
answerable to the media of the country.

3. Encouraging Public Debate and Healthy
Communication : The media provides a platform for public
debate and discussion about current political issues
prevailing across the country, which is very essential for a
healthy and strong democracy. Debate between the ruling
party and the opposition provides a proper understanding
of ongoing issues to citizens with the help of the media and
its associates
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4. Providing S pace for Diverse Perspectives : The media
should represent a range of perspectives and viewpoints,
giving citizens access to a variety of opinions and ideas.
5. Empowering and Educating People : The media should
educate citizens about the democratic process, helping
them understand how government works and how to
participate in it effectively. The complex and political
processes are informed to citizens with the help of media.
Information and communication technology has played a
very important role in increasing the voting process and
smooth conducting of elections

6. Role of media in public policy : The policy output is
actually authoritative action i.e. the decisions of the
government on various problems of the people. The media
directly can’t shape the policy but definitely it can criticize
the policy and force the government to change the policy in
case ifitis not in the interest of the people. Media mediates
between the state and the society and hence criticism by
the media has a very adverse impact on the popularity of
the ruling party. In a way, the media exercises a decisive
influence over public policy. Media is the regulating flow of
communication between the policymakers, policy, and
others in any political system. This role of media influences
policy-making and hence makes a country and its political
system more democratic.

Challenges and Difficulties of Media:  Despite having
multiple importance and a key influence in encouraging
democracy. The media faces different challenges arising
from different spheres. The major challenges of media are
listed below.

1. Polarity and Media Bias : Media bias can distort the
information that is presented to the public, leading to a lack
of objectivity and an imbalance in the information that is
available. This can result in a polarized public opinion and
a lack of trust in the media. The mainstream media in India
is often indulged in either being pro-government or totally
against them they are choosing extreme points of view and
are not trying to balance out, rather ignoring issues related
to common folks

2. Unauthentic and Fake News : The rise of social media
has made it easier for fake news to spread rapidly, often
leading to confusion and misinformation among the public.
This can undermine the credibility of the media and lead to
a lack of trust in the information that is presented

3. Private and Corporate Influence : Media outlets are
often owned by large corporations, which can influence the
editorial policies and reporting of the media. This can lead
to a lack of diversity of perspectives and a focus on profit
over public interest. Private group influence media by
investing amounts on it.

4. Difficult Norms and Government Censorship
Governments may use censorship to control the flow of
information and suppress dissent. This can lead to a lack
of transparency and accountability in the government and
limit the ability of the media to act as a watchdog. Difficult

norms and censorship make media participation difficult.
5. Issue of Legitimacy : A diverse and representative
newsroom is essential for media institutions to provide well-
researched and complex stories that explore a multiplicity
of perspectives and voices. The issue of legitimacy with
media refers to the concern that media outlets may not
always provide accurate, unbiased, or truthful information.
This can arise due to various factors such as political biases,
commercial interests, sensationalism, and lack of
journalistic standards.

6. Gender Diversity and Lack of W omen Particip ation:
The lack of gender diversity in the media is another
important issue to consider. Women are underrepresented
in both the ownership and workforce of media organizations,
which limits the diversity of perspectives and voices in the
media. Participation of women should be increased.

7. Media Trial and Defame: There have been instances
when the media has carried narratives that make a person
guilty in the eyes of the public, even before the court finds
them guilty. Example: One example of a media trial in India
was the famous Sushant Singh Rajput case. The case
received extensive media coverage and the media played
a significant role in shaping public opinion and influencing
the investigation and subsequent court proceedings. This
can have long-lasting repercussions on the lives of the
affected individuals, as well as on due process.

Ways For S trengthening Media: According to the Madrid
Principles on the Relationship Between the Media and
Judicial Independence, itis the job of the media to “convey
information to the public and to comment on the
administration of justice, including cases before, during and
after trial, without violating the presumption of innocence
1. Promote Higher Accuracy and Fact-Checking : It is
the collective responsibility of journalists as well as other
stakeholders to weed out any element of bias or prejudice
from the process of reporting events. Acomprehensive fact-
checking mechanism should be in place to verify all news
items before reporting. Media houses are expected to act
cautiously while publishing news.

2. Providing Diverse Perspectives : The media should
strive to represent diverse voices and perspectives to
ensure that all viewpoints are heard and considered. This
can help to promote a more informed and engaged citizenry.
3. Hold those in Power Account able and Check and
Balance : One of the key roles of the media is to hold those
in power accountable by reporting on their actions and
decisions. This includes investigating corruption and abuse
of power.

4. Encouraging Public Discourse:  The media can play a
key role in fostering public discourse by providing a platform
for debate and discussion. This can help to promote
understanding and dialogue between different groups,
leading to more informed and inclusive decision-making.
5. Tackling with Bias : The media should strive to avoid
bias in its reporting to ensure that it is perceived as fair and
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objective by all parties. This can help to build trust in the
media and promote its role in democracy.

6. Solving Online Harassment of Journalist  s: Journalists
are facing online harassment due to the rise of social media.
This affects their safety and freedom of expression. India
needs to take measures to address this issue and ensure
the safety of journalists

7. Encouraging Media Literacy and Framework : While
the media has an important role in promoting democracy,
citizens also have a responsibility to consume news critically
and discerningly. Media literacy programs can help citizens
to better understand how the media works, how to
distinguish between reliable and unreliable sources, and
how to engage in informed public discourse.

8. Encouraging Independent Journalism  : In addition to
large mainstream media outlets, there is a need to support
and promote independent journalism in India. This can
include funding for investigative reporting, support for
community-based media, and protection for freelance
journalists and stringers who often face greater risks than
staff journalists

9. Providing Legal Protection for Journalist ~ s: Generally
journalists and media outlets are subjected to threats,
attacks, and intimidation from various sources. Therefore,
the government could consider enacting a law that
specifically protects journalists and media outlets from
harassment and violence. While Article 19 of the Indian
Constitution guarantees freedom of speech and expression,
there are no specific provisions for the protection of
journalists.

10. Maintaining Media Ethics : Itis very important that the
media stick to the core principles like truth and accuracy,
transparency, independence, fairness and impartiality,
responsibility, and fair play.

Conclusion: In conclusion, the changing role of media in
Indian democracy reflects the complexities of a rapidly
evolving society. Historically, media has been a powerful
tool for information dissemination, acting as a catalyst for

social change and political awareness. Today, with the
advent of digital technology and social media, its influence
has expanded dramatically. Citizens now have
unprecedented access to information, enabling them to
engage actively in the democratic process and hold power
to account. However, this transformation is not without
challenges. The rise of misinformation and sensationalism
threatens to undermine informed public discourse.
Additionally, issues of media ownership concentration and
censorship raise concerns about the diversity of
perspectives and the independence of journalism. In this
landscape, the media must navigate the fine line between
freedom of expression and responsible reporting. As Indian
democracy grapples with these challenges, the media’s role
as a watchdog, educator, and platform for dialogue remains
crucial. It has the potential to amplify marginalized voices
and foster a more inclusive political environment. To fulfill
this role effectively, media institutions must prioritize ethical
journalism, transparency, and accountability. Ultimately, the
evolution of media in India is a double-edged sword; while
it holds immense potential for enhancing democratic
engagement, it also necessitates vigilance and responsibility
to ensure it serves the public interest. A strong, independent
media will be essential for nurturing the democratic ideals
that India aspires to uphold in the years to come.
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2. SICIAIEUT W& &l — STETaTaUT US FUATPHds 7Y A URefYd

&1 g, STl TP STIERT UMt GRT 5Tt foreRAt 3T B STeTargon

3e St 3Tk ot farTet Haeht uTfares Fmerstt & Arg-ATy

TTeTd FATES A Toll &1 81 5 UBR JIITE0T & TS eret & Upfas

3R mTera FATEAT & U YeTam SFHYm & ATY Fcan It

fore offr 3fk STa FATErET BT AbHI IUATeT eMfAA Bl FATML,

STTeTEYT e e, figt 3Tk S FATersTt & ufaget wu A wead

fosu faramr aifdsa argaft 3k FaTait o vaTel avet & forw SerargoT

7 91f8 SUTST 7R 31y AATEIST b It B! foraferd 3k swaRRera

T Bt Ufbar B $9 srgeron & i Iuier, figt ok uteft &

g sradaen 3t Hud 3R foraet &bt & ot A«en Bt ugare

nfAe I

ST NS &l B ILeA:

1. RS & fafde iy-ufRufias &t & Semreor 7R w
So1- A g, fidt, diwe dea 3tk ufdar-Haeft arugst
TR 3USBIVT B ATETH A 3T aIR BTl

2. SITIIgUT ST fagiTel UR Aisfeier 31eel et

3. SIASIEUT UnTel WR 8[f% TR STt USerst & forg Fenferss forofa
anefar vome! el Heer

www .nssresearchjournal.com

Pagel03



RNI No.- MPHIN/2013/60638, ISSN 2320-8767, E- ISSN 2394-3793, Scientific Journal Imp act Factor (SJIF)- 8.054,

I-IK Noveen Shodh Sansar (An Internationol Refereed/ Peer Review Multidisciplinary Research Journal)

July to September 2024, E-Journal, V ol. I, Issue XL VII, ISO 9001:2015 - E2024049304 (QMS)

4. o} 3Tk oI FReT0T & for 3ifer-ATse 3R 3ift-ATST Taere

TSI & THTT BT HTHAeT Bl
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3rerfd g AT & Srfmn (Shitedt), vaied sor 4 e
BRIGY (3Messegsdt) 3R YeraTe fdwm srimn (Si8hdh)1 2
TTSTATU SATGTR FUTeT - & feree B I & 3@ Bt AR YoR1gfer
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HfY o YfF R eaTet Bigd BT 8, o7 (A 37 a7t FA=eror
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3R Ifous 9T IURITeT 339 T T & SRIGH BT I 3¢9
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gfe & H1eam & AHST 3Nf TBT BT TFTAT FaTT AT BRIGH
&1 B 3got arer FATer fagter otk afera get ot AT - 3nrfefe
Refd & Fer 6N 31 sRfeT S Stedi o AW FU A yfH
e, o1 FATee fdera 3tk geRiuvieaRene dert & forv
STASTEYT & AR efteaior & wream A s st &) 3t
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&1 o Rigia o1 oieTt Bt HefterRt Bt oI uarg o7a! ot
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farareT Bt grATArea B2 =T 3T el 1 3 1995 A T Aratell
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&1 foraT 3meR R srffead @t o Wl | Srfen A amftor &
T JASTOTR Jolel BT TGTAT Gof B SFATIT Sor Y & faery § weft
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sRtaT Bt AT - 3nfefe Refa & Fem 37 wmar anféfe fawra
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AquT IR FaTET HRIBH &1 § Ui Icurst B MeATied S
PN arferast 3R STeTaTet BT TSTAT I BT S U 3R
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o1 & R oftl 37 AT, et Bt IruRrtEAT, Hfdifera Sffat @t
3JueTserdT 3R Sga 3iferas srfafafemt ot sruetrer, St o at St
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St f5u sTw SR 1995 A &5t e FRisH W @] fbu s
FAS TG, ASRYUTS § 96 (YfTet) &1 b I3 9T &b BRUT ST
37731 ARATY B A I & & forert 7 3d & ert & Redtapeor
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TSHeUoitaor & forgea & fore Ay ufsarseme sffead ot o
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AT & FAATES fAdier SR afea gert @t anféfe Rufd & Feam
BT Bl BRIGH & UgE el § onfiet § (1) BT, ATeTa 3R
UQIer 3MaTa WR ABTUetdvr 3R ufdga Sterary uRfafat
& UfAGeT THTST BF B BT 3R TN BT JHTEAT el
(2) Tt FAerst, ATl offf, I, FerRafd maRor 3R i

arett stfafaferrt & gfeg e 31 $9S S1ETaT, $ABT 29T WA,
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el AT T3 UTTel TR 37€TA S5 31feas T8l gU T, WRIBR 1994
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o= e srn B, a1fds AYGRI St TPt Iistel, Add URom
3R amftor aefifdeT Ffarfeaa ot 5 | et &t e srfmnt
B THIPA TAUEYT Telel BRIGH (SIS UAUT) & 3idsrd
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protocol and briefly describes various Conventions.

Abstract: Environmental protection is not a problem of any specific country but it is a problem of the whole world. The
United Nations, established after the second world war, has passed various conventions and protocols to address
many international problems including environmental protection. An authority within the United Nations known as The
United Nations Environment programme, is actively engaged in issues related to environmental protection. Numerous
international conventions and protocols like- Ramsar Convention, Stockholm Convention 2001, CITES 1973, Convention
on Biological Diversity 1992, Bonn Convention 1979, Vienna Convention 1985, Kyoto Protocol 1997, Basel Convention,
Minamata Convention, Cartagena Convention, UN Convention to combat Desertification have been enacted to safeguard
the environment. The present research paper describes some significant conventions and protocols. This research
paper defines The International Environmental Convention and also explains the difference between Convention and

What Is International Environment al Convention— An
international environmental convention is a legally binding
agreement negotiated among governments to take action
together to combat or mitigate a global environmental threat.
Difference Between Convention And Protocol - An
environmental convention is an official agreement between
governments usually resulting from negotiations facilitated
by an international organization. On the other hand, a
protocol is a tool used to amend or modify a convention.
Not all the states that ratified the original convention are
obligated to abide by the changes made through protocols.
International Conventions And Protocols For
Environment al Protection— A large number of conventions
and protocols have been passed by the United Nations and
other International Organizations and have been accepted
by many countries. Some of the important conventions and
protocols are as follows:

1. CITES - The full form of CITES is the convention on
international trade in endangered species of wild fauna and
flora. CITES is an international agreement between
governments with the objective of the preservation of the
planet’s plants and animals by ensuring that the international
trade in their specimens does not threaten their survival. It
was adopted in 1963 and entered into force in 1975. It is
also called “Washington Convention” because its first
conference was held in Washington in march 1973. CITES
is legally binding on the parties, which is obliged to adopt
their domestic legislation to implement its goals. It is
administered by THE UNITED NATIONS ENVIRONMENT

PROGRAMME(UNEP). Over 38700 species including
roughly 5950 species of animals and 32800 species of
plants are protected by CITES against over exploitation
through international trade.

In India wildlife crime control Bureau works for the
implementation and monitoring of CITES under the ministry
of Environment, Forest and Climate Change. It performs
its function by regulating the international trade of selected
species. The import, export, reexport and entry procedures
for the various species covered by the convention are
required to be authorised by the licensing system.

2. Stockholm Convention— Stockholm convention on
persistent organic pollutants is a global treaty that was
adopted by the conference of plenipotentiaries in 2001 and
came into force on 17" may 2004. It was introduced to
protect human health and the environment from harmful
POPs suspended in the air for a long time.

The convention aims to reduce or eliminate the use of POPs
through the active measures of the member states.

Over 152 countries ratified the convention. It is ratified by
India on 13 January 2006.

3. UNFCCC- The full form of UNFCCC is the United
Nations Framework Convention on Climate Change. It is
multilateral environmental agreement to control greenhouse
gas concentrations in the atmosphere. UNFCCC was
signed in 1992 at the United Nations Conference on
Environment and Development also known as the Earth
Summit, the Rio Conference. The UNFCCC entered into
force in 1994 and has been ratified by 197 countries. It is
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the parent treaty of Kyoto protocol (1997) and Paris
Agreement (2015). It is not legally binding on the parties.
Secretariat — The secretariat is located in Bonn, Germany.
4. Kyoto Protocol- Itis aninternational treaty associated
with the UNFCCC. It was adopted in Tokyo, Japan on 11
December 1997, it became operational on 16 February
2005. Currently, there are 192 parties to the Kyoto Protocol.
The UNFCCC, through the Kyoto Protocol, gave
industrialized nations the responsibility to limit and reduce
emissions of green house gases in accordance with agreed
individual targets.

The protocol is based upon the principle of ‘Common
but differentiated responsibilities’-CBDR. According to this
principle all states are responsible for addressing global
environmental destruction but they are not equally
responsible. It only binds developed countries and places
a heavier burden on them under this principle because it
recognizes that they are largely responsible for the current
high levels of GHG emissions in the atmosphere. The
protocol’s first commitment period from 2008 to 2012, aimed
to reduce greenhouse gases by an average of 5%. The
protocol’s second commitment period was from 1 January
2013 to 31 December 2020 aimed to reduce greenhouse
gases by an average of 18%.

5. Convention On Biological Diversity(Cbd)— The

convention is focuses on the conservation of biodiversity. It

was adopted in 1992 and came into force on 29 December

1993. Itis a legally binding convention.

It has 3 main objectives:

i.  The conservation of biological diversity.

ii. The sustainable use of its components.

iii. Fair and equitable sharing of benefits arising out of
the utilization of genetic resources.

The CBD secretariat is based in Montreal, Canada,
and it operates under the UNITED NATIONS
ENVIRONMENT PROGRAMME. lt is ratified by India in
1994. India enacted the Biological Diversity Act in 2002 for
giving effect to the provisions of the CBD.

6. UNCCD-UNCCD stands for United Nations convention
to combat Desertification aims to combat desertification
and ill effects of drought. It is a legally binding convention.
UNCCD was established in 1994 to protect and restore our
land a safer, just and more sustainable future. It came into
force in 1996. There are 197 parties and the European
Union (EU) to the convention. The UNCCD is one of the
three Rio Conventions, the other two being:

1. Convention on Biological Diversity (UNCBD)

2. United Nations Framework Convention on Climate

Change (UNFCCC)

India ratified this convention in December 1996. The
Nodal Ministry for the convention in India is the Ministry of
Environment, Forest and Climate Change.

7. Convention Of Migratory S pecies Of W ild
Animals(CMS ) — The convention is also known as CMS or
“Bonn Convention” named after the city Bonn (West

Germany) where it was signed. The convention entered

into force on 1 November 1983.

Itis only global convention specialising in the conservation
of migratory species, their habitats and migration routes.
Aim — The aim of the Bonn convention is to protect the
Migratory species of wild animals and their habitats. The
states and range states from where the migratory species
pass are brought together under CMS to enable measures
for their conservation and protection. India has been a party
to the convention since 1983. Some of the important
migratory species in India are:

i. Amur Falcons
i. Bar-headed Geese
iii. Black- necked Cranes
iv. Marine turtles
v. Dugongs
8. Vienna Convention— Vienna Convention is the
convention for the protection of the ozone layer. It came
into force in 1998 and was universally ratified by 2009.
Purpose — The purpose of the Vienna convention is to
protect the ozone layer from depletion. The convention
aimed to promote cooperation among nations by
exchanging information on the effects of human activities
on the ozone layer.

28 countries originally signed the convention on 22" march

1985. On 16™ September 2009 the convention along with
the Montreal Protocol was universally ratified and thus
became the first treaties in the history of the United Nations
to achieve universal ratification.

Members — There are 198 members under the Vienna
convention.

9. Montreal Protocol - The protocol was signed in 1987
and entered into force in January 1989. The protocol gives
provisions to reduce the production and consumption of
ODSs (Ozone Depleting Substances) to protect the ozone
layer. It is the landmark multilateral environmental
agreement that regulates the production and consumption
of nearly 100 manmade chemicals referred to as ozone
depleting substances (ODS). It phases down the use of
ODSs in step wise, Time-bound manner. It was agreed on
26 August 1987 in Montreal, Canada and entered into force
on 26 August 1989. The protocol was signed by 197 parties
to control the use of ozone depleting substances, mainly
chlorofluoro carbons (CFCs).

What is the Ozone layer?

It is a layer in the earth’s stratosphere that contains high
levels of ozone. This layer protects the earth from the sun’s
harmful radiation.

What is ozone layer Depletion?

It refers to the thinning of the ozone layer in the atmosphere.
This happens when certain chemicals came into contact
with the ozone and destroy it. Chemical compounds that
cause ozone layer depletion are called Ozone Depleting
Substances (ODSs) such that CFCs, HCFCs.

10. Basel Convention— The Basel convention on the
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control of transboundary movements of hazardous wastes
and their disposal was adopted on 22 march 1989 by the
conference of plenipotentiaries in Basel Switzerland. It came
into force in 1992. The Basel convention secretariat is
situated in Geneva, Switzerland. There are 188 members
to the convention. India ratified the Basel convention in June

1992.

What is the waste under the Basel convention?

Basel convention defines waste as something that needs

to be disposed of by the provisions of the National law.

Annex 1%t defines hazardous waste while Annex 2" defines

the other waste in the convention.

Apart from the waste, the Basel convention also handles

some topical issues like:

i.  Electronic and electrical waste such as mobile phones
and computers.

ii. Ships destined for dismantling.
iii. Mercury and asbestos wastes.
iv. Illegal dumping of hazardous wastes.
11. Ramsar Convention— Ramsar convention on
wetlands is an intergovernmental treaty for “the
conservation and sustainable use of wetlands”. The
convention was signed on the 2" February 1971 in the
Iranian city of Ramsar located on the southern shore of the
Caspian Sea. It came into force for India in 1982.
Ramsar Sites— Those wetlands which are of international
importance are declared as Ramsar Sites.
The convention mission is the conservation and wise use
of all wetlands through local and national actions and
international cooperation.
Montreux Record - ‘The Montreux Record’ is a register of
wetland sites on the list of wetlands of international
importance where changes in ecological character have
occurred, are occurring or likely to occur due to
technological developments, pollution, or the human
interference. At present two wetlands of India are in
Montreux Record:
i. Keoladeo National Park (Rajasthan)
ii. Loktak lake (Manipur)
12. Rotterdam Convention— the Rotterdam convention
is a multilateral treaty to promote shared responsibilities
regarding the importation of hazardous chemicals. It was
adopted on 10 September 1998 by a conference of
plenipotentiaries in Rotterdam, Netherlands’. It came into
force on 24 February 2004. The convention emphasizes
the open exchange of information and requires exporters
of hazardous chemicals to use proper labelling, include
directions on safe handling, and inform purchasers of any
known restrictions or bans.

Objective:

1. To promote shared responsibility and cooperative efforts
among parties in the international trade of certain
hazardous chemicals that harm human health and the
environment

2.To exchange information related to the hazardous

chemicals which are traded.

India is a member of Rotterdam convention from 24
May 2005.

13. Minamata Convention — The Minamata convention
is a global treaty to protect human health and the
environment from the adverse effects of mercury and its
compounds. The Minamata convention is named after the
Japanese city of Minamata. This city experienced a severe,
decades-long incidence of mercury poisoning. The
convention came into force in 2007 and India ratified it in
2018.

Objective — The objective of the convention is to protect
human health and the environment from anthropogenic
emissions and releases of mercury and mercury
compounds and it sets out a range of measures to meet
that objective.

The convention covers all the aspects of the life cycle
of mercury, controlling and reducing mercury across a range
of products, processes and industries. This includes
controls on —

i.  Mercury mining

i. The manufacture and trade of mercury and products

containing mercury

iii. Disposal of mercury waste

Conclusion — After studying the above conventions and
protocols, it can undoubtedly said that the provisions and
goals of these conventions and protocols, if implemented
with sincerity, would have been able to tackle the global
environmental crisis to a great extent, but most of the
developed countries have failed to fulfil the obligations
imposed on them by these conventions. Due to which the
whole world is facing terrible environmental problems like
climate change, increasing global temperature, rising sea
level, ozone depletion. Climate change is a serious
challenge for humanity as a whole and if it is still not
addressed, human life could be in danger in the near future.
According to the 33 Annual State of the climate report the
three dominant greenhouse gasescarbon dioxide, methane
and nitrous oxide reached record high concentrations in
2022, and the global sea level and ocean heat content
reached record highs in 2022. According to the IPCC 2023
report in 2023 global temperature rised by 1.1Uc as a result
of human activities. According to the world bank global
warming could push an additional 130 million people
worldwide below the poverty line. In the last 12 months (April
2023- March 2024) the global average temperature has
been recorded 0.70Uc above the 1991-2020 average.
Climate change and global warming also have negative
effects on a country’s economy. According to the world
Meteorological Organization of the United Nations, India
lost 4.2 billion $ in 2022 due to global warming. According
to ILO India is projected to lose 5.8% of working hours by
2030 due to rising temperature, which could reduce its GDP
by 2.50%. As a result of climate change, problems such as
reduced agriculture yields, starvation, famine, inflation etc.
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can be faced by the developing countries, while developed
countries are more responsible for emittinggreenhouse
gases. These countries have also failed to deliver on
promises to provide green climate funds and clean
technology transfers to poorer countries. To emerge from
this global environmental crisis, we need to change our
lifestyles, reduce green house gases emissions, use
renewable sources of energy, emphasize coordination
between economic development and environmental
protection, and climate change literacy, and for this,
developed and developing countries must work together in

a spirit of mutual cooperation and coordination.
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2l 3t TR AETd: 3| s e 7 ot sofa &1 ™
efieaTier el ST 31 1Rq 5399 aifdm et & Sra Sufarug @t el
g3 a1 I A 3ol BT [T URY ganRFea ¥ 3uforsg & &
3MTER IR wsGefe T e IRy ga forieT sifam wu & Aeae
Sy # fasar arem|

SHed G BIeitel TSI & ATHTIOID Sitdel H HTHT Ud AT
1 oft ST ST ASAT B AT A APl A 3ra9Id & 3R oA
Tt T & gt Il Wy 39 forfea Yoy ueTe oTEl e srn
IR e 1 § oft I FAvpa & memR R & 3 et
G, STETOT AR, 3R TS U9 IUTeTVG AT BT 4T g3l o
Arfget @t off 800 3. g, d% forfad wu werer w7El e s
UTRISSTE B $THT TS AT & &5 & U foar eftcatiar g &l
$A 1A § UTfOTeT & FRT SATHRUT Bt Jad ITECTEATA Bt IdeT
ot o151 fortdt Afde Fvpa &1 3R e ganml et & &
AT Bt TalT B o718 3R 3 forRad Tawy oft werer fasarm smm|
3AA AR S &5 7 Ferar e

TAHT T F STrBdTHID ATA TUTTett § AfFermer o At
TS AT SMfGSR vaTer fbe Finfganait & oft goul & FaTe
3TferpR UG U s1u BIAfIens TR AT ATIfT®, 3T,
ATsifa®, arffe vad Avelds dswra, gifadt, sfeal,
3RYLIAT, 357 -i1d UF GITFA B AHTH B2 T 311 §3TR FTT
AT A YUf WU & AATH IRl & oI FOR Befei BrIATE TF
AT &1 g et 8ft fdsam s B1 STae 339 adTe fere, fage
Td e farast, et va AR & o1 & 8t ey Snferas, ATTfores -
enfifes srfeT 5, SAfR, Bied, fdsaret wuwrsi, gamgd,
BRI, ATTIGTRIGAT $eTS A AT HU A IR ¢l Higemaft

& ATy eea, Fam vd srowrel # ok gis & w8 R Yedteqor,
ISP Td feloiauT & teRaRY HIRA T AATS T FIP(d BT
aféartesor gar forter sreafere sitfamard sftaer Seft ot sgrar
f&a uRomawy sma @t ufarie e AR Stasr St
ABRIHS FA A TIHFAT §3 ¢l forAet Fmret § 3191a ofdfter Hhm
AT Bt o T Bl 3w wrefte Amfors, ARea® vd
afdes geart Pt 3rueTdR 3 ARSI A s UTE S At Bl
3Mefords R F enfies - ARG GR 31 eTel S TG ol FaTHt
GATeIs Fadt of oft oy far=am e 93T &t 37k wierel
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the ecological values given by the book.

Abstract : Chitra Divakaruni Benerjee is the greatest Indian Writer on Indian Knowledge System. She is school of
Indian Mythological knowledge in herself. Her writings, their flow and selection of wordings mesmerise the readers in
such a way that a reader feels himself transferred in a different world. The Forest of Enchantments is the great
example of her Indian mythical knowledge. It is not only a book to convey the unveiled knowledge of Indian Epics but
it is a full set of ethics and Ecological values for what India was once the teacher of the world. The protagonist of the
novel is Queen Seeta, the wife of Lord and King Ram. This book is the story of Ram in the context of Seeta, which
showcases the hidden aspects of Seeta’s life. One of them is Seeta as a Naturopathiest. There are lots of things in this
story of Seeta till the earth from the birth which show Seeta as a daughter of nature. The present paper is a small
attempt to discusses the traditional Indian ecological values expressed by Divakaruni through Seeta which are also

Keywords: Forest, Earth, Eco System, forestry, irrigation, architecture, ethno-biology, Med