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Abstract:

The present study investigated the phytoplankton community structure in the Khanapur reservoir,
Taluka Ajara, District Kolhapur, of Maharashtra. Monthly sampling conducted from January to December
2025 revealed a diverse assemblage of microalgae. A total of 25 species were identified, belonging to five
major classes: Chlorophyceae, Bacillariophyceae, Euglenophyceae, Cyanophyceae, Dinophyceae,
Bacillariophyceae (Diatoms) were the dominant groups, suggesting a healthy, oxygenated environment with
moderate nutrient levels. This study provides baseline data for the sustainable management of local water

resources in the Western Ghats.
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Introduction:

Phytoplankton serves as the primary
producer in aquatic food webs and acts as a
sensitive bio-indicator of water quality changes.
The Khanapur reservoir is a vital water source for
irrigation and domestic use in the Ajara region.
Understanding its floral composition is essential
for monitoring ecological health and potential

eutrophication.

Objectives:

Monitoring its microscopic flora is
essential for understanding the ecological health
of the reservoir. The presence of phytoplankton in

water body ecosystems includes its use in

estimating potential fish yield (Descy et al. 2005),
productivity (Likens, 1975), energy flow (Simciv,
2005), water quality (Walsh et al., 2001), tropic
status  (Reynolds, 1999) and management
(Beyruth andTanaka,2000). Change in any
physico-chemical factor of the water body
directly or indirectly causes great variation in

phytoplankton species diversity and abundance.

Methodology:

Khanapur dam is at Khanapur which is
about 4 km west from Ajara city of Kolhapur
district N 16°05' 352” (16.0592° N) and E
74°18' 132” (74.3022° E). It is a micro irrigation

project constructed in 1988.
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Study Area:
Table No.1 Salient features of Khanapur Dam.
1 Name of the Dam Khanapur (Kolhapur) dam
2 River Lokal Nallah
3 Nearest City Ajara Mahal
4 District Kolhapur
5 State Mabharashtra
6 Basin Krishna
7 Purpose of Dam Irrigation
8 Year of Completion 1988
9 Operating and maintenance agency WRD,GOM
10 Seismic Zone Seismic Zone -I11
11 Type of Dam Earthen
12 Length of Dam 240 m
13 Maximum height above foundation 2135m
14 Total volume content 95 TCM
15 Spillway capacity 36 cumec
Phytoplankton Analysis: Identification:

Present investigation is made during
period of one year January 2025 to December
2025. The water samples were collected by
filtering 100 liters of water seasonally through
using standard plankton net made up of bolting
silk with pore size of 50 p for the analysis of
plankton and brought to laboratory and 4%
formalin was added. The qualitative analysis of

phytoplankton was carried out.

Plankton species were identified using
standard taxonomic keys based on morphological
light
Identification of plankton were carried out by
using keys of Needham and Needham (1962),
Adoni et al. (1985), Michael(1984), Tonapi
(1980) and Trivedy and Goel (1984).

characteristics under a microscope

Conclusions:

The observed species represent five major
taxonomic groups. The diversity is dominated by
Bacillariophyceae (Diatoms) and Chlorophyceae
(Green Algae).

Table.2. Checklist of Phytoplankton Species Found in Khanapur Dam Ajara During the Year 2025.

Sr.No. Class

Species Identified

1 Chlorophyceae

1.

P NS RN

Asterococcus limneticus,
Closterium acutum,
Coelastrum microporum,
Cosmarium botrytis,
Oocystis gloecystiformis,
Pediastrum simplex,

Scenedesmus indicus,

Staurastrum manfieldi
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Cyanophyceae 1.Chroococcus pallidus
3 Euglenophyceae 1.Phacus alatus,
2.Trachelomonas cylindrica,
3.T. robusta,
4.Euglena erandoli
Dinophyceae 1.Ceratium hirundinella
Chrysophyceae Dinobryon bavaricum,
D. sociale
6 Bacillariophyceae Cocconeis placentula,

Cyclotella comensis,

Diatoma vulgaris,

1

2

1

2

3

4. Diploneis elliptica,
5. D. subovalis,

6. Gomphonema intricatum,
7. Gyrosigma acuminatum,
8. Navicula gregaria,

9

N. rhynchocephala

Chart 1. Diversity Of Phytoplankton Species Found in the Khanapur Dam Ajara

1, 4%

Number of Species

B 1 Chlorophyceae
M 2 Cyanophyceae
¥ 3 Euglenophyceae
B 4 Dinophyceae

m 5 Chrysophyceae

M 6 Bacillariophyceae

The study recorded total 25 species.

1. Chlorophyceae:

Representing the high diversity (8
species). The presence of Desmids like
Staurastrum and Cosmarium indicates that the
water body maintains a relatively low to moderate

organic load.

2. Bacillariophyceae:

This group was the most species-rich (9
species). Diatoms like Navicula is indicators of
variable nutrient levels, while Gomphonema and
Cocconeis  suggest available substrates for
periphyton growth.

3. Euglenophyceae and Others:
The presence of FEuglena and Phacus

indicates localized areas of organic improvement.

3
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The discovery of Ceratium  hirundinella

(Dinophyceae) and  Dinobryon species
(Chrysophyceae) is significant, as these are often
associated with seasonal temperature transitions

and specific light requirements.

Recommendations:

The Khanapur reservoir exhibits a
prosperous phytoplankton diversity which is
dominated by members of Bacillariophyceae and
Chlorophyceae The low sign of Cyanophyceae
(Chroococcus pallidus) suggests that the reservoir
has not reached a state of severe eutrophication or
"algal blooms" conditions. Continued monitoring
is suggested to preserve the ecological balance of
this Western Ghats water body.
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Abstract:

The present study was undertaken to investigate induced breeding, embryonic development, and
larval growth of Japanese koi (Cyprinus rubrofuscus) under captive conditions with the objective of
enhancing ornamental fish production. The experiment was carried out at Sams Discus India (Ornamental
Fish Hatchery), Pen, Raigad, Maharashtra, India. Mature and healthy brooders were selected and injected
with Ovaprim hormone according to dosage. The fertilization rate was recorded as 91%. Eggs hatched
within 45—48 hours at water temperature of 26-28°C. The survival rate was enhanced up to 87% when
larvae were fed live food organisms (Daphnia and Moina), along with artificial pellet feed. The results
shows that induced breeding using Ovaprim is highly effective. The short embryonic period, high fecundity,
and larval survival rate suggest that Japanese koi can be successfully bred even under varying climatic

conditions.

Keywords: Ovaprim, Fecundity, Survival.

Introduction:

The ornamental fisheries sector is one of
the fastest-growing sectors of aquaculture due to
its high economic value, export potential, and
increasing global demand. India possesses vast
freshwater resources, with nearly 90% of
ornamental fish species being freshwater origin,
of which approximately 98% are cultured and
only 2% are captured from the wild resources.
The remaining 10% comprise marine ornamental
fishes, largely wild-caught. Koi carps generally
live up to 15-24 years. Being hardy, it is highly
suitable for garden pools and aquarium keeping
(Hussian et al., 2014).

Japanese koi (Cyprinus rubrofuscus), also

known as Nishikigoi, is one of the most popular
ornamental fish species worldwide due to its
vibrant  coloration, aesthetic appeal, and
adaptability to captive conditions. Koi are widely

cultured for aquarium trade, garden ponds, and
landscaping purposes. However, consistent seed
availability remains a major challenge for the
ornamental fish industry. Induced breeding
techniques play a crucial role in reproductive
constraints and ensuring year-round seed
production of Koi fish. Even though many
ornamental fish have been induced to spawn in
captivity, the larvae of only a few species have
been successfully reared in captivity (Holt,
2003; Olivotto et al., 2003). Understanding

embryonic and larval development is essential for

improving hatchery management, increasing
survival rates, and optimizing feeding strategies.
The present study aims to study the induced
breeding techniques, embryonic stages, and larval
development of Japanese koi under controlled

hatchery conditions.
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Materials and Methods:
1. Experimental Site:

The experiment was conducted at Sams
Discus India (Ornamental Fish Hatchery), Pen,
Raigad District, Maharashtra, India, during
March—April 2023. This is well designed
breeding hatchery of ornamental fishes consisting
all components.

2. Selection of Brooders:

Mature and healthy Japanese koi brooders
were selected based on sexual dimorphism.
Females were identified by a bulging abdomen
and soft belly, while males exhibited slender
bodies and rough pectoral fins. Average body
weight of females ranged from 0.8—1.2 kg, while
males ranged from 0.6—1.0 kg. Brooders (Males
and Females) were fed with high protein feed for
25 days to increase quality of milt and eggs

respectively.

Table No. 1: Sexual dimorphism in koi fish

Character Male Female
Belly Size Slender Bulgy
Pectoral Fin Rough Smooth
Secondary sexual | Pink coloured vent Vent will be rounder and pinker than male
characteristics Tubercles appear on the face | Tubercles absent
Oozes milt Oozes eggs
Size Smaller Larger

3. Induced Breeding Technique:

Induced breeding was carried out using
Ovaprim hormone. Males were injected with 0.2
ml/kg body weight and females with 0.3-0.4
ml/’kg body weight. The injections were
administered at the base of pectoral fin.

4. Breeding Setup:

Injected brooders were released into
breeding tanks containing clean, aerated water.
Plastic bags, PVC pipes, and nylon ropes were
used as spawning substrates and hiding places.
The breeding ratio was maintained at 1:1 (male:
female). Spawning activity was observed after 4—
5 hours post-injection.

5. Egg Collection and Incubation:

Eggs were adhesive and immediately
stick on substrate. Eggs were incubated in well-
aerated water under controlled conditions. Water
quality parameters were maintained as follows:
temperature 26-28°C, pH 7.2-7.4, and dissolved
oxygen above 6 mg/L. The incubation period of
eggs depends largely on water quality parameters
such as salinity and temperature (Kuo et al., 1973;
Liao, 1975).

6. Observation of Embryonic and Larval
Development:

Embryonic and larval development was
observed at regular intervals using a light
microscope. Photographs and videos were taken
to record various developmental stages. Larvae
were monitored until 20 days post-hatching. In
the present study the developmental stages of koi
carp were divided into six stages. viz., embryo,
hatchling, larva, post- larva, fry and fingerling
(Jhingran and Pullin, 1985)

7. Feeding and Survival Assessment:

Larvae were initially fed live food
organisms such as Daphnia and Moina. After the
early larval stage, finely powdered artificial pellet
feed was introduced. Survival rate was calculated
based on the number of larvae surviving at the
end of the observation period. Live feed helps to

increase survival rate along with artificial food.
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Fig. 2 A: Selected matured brooders, B: Conditioning of brooders, C: Male chasing females, D: Courtship
behavior, E: Adhesive Eggs on Polyethene bag, F: Adhesive Eggs on PVC Pipe, G: Fertilized Egg, H: Twenty
hours old embryo, I: Thirty-six hours embryo, J: Hatched Larva, K: One day old larva, L: Four Days old larva
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Results and Discussion:
1. Induced Breeding Performance:

Spawning commenced within 4-5 hours
after hormone injection, indicating a positive
response to Ovaprim. The fertilization rate was
recorded as 91%, demonstrating high breeding
efficiency. Similar results have been reported in
earlier studies on koi breeding (Freeman, 1987).
No any mortality or injury seen in brooders.

2. Embryonic Development:

Embryonic development was rapid and
well-defined. Cleavage stages were observed
soon after fertilization, followed by blastula and

gastrula stages. Organogenesis occurred within a

short period, and embryos hatched within 4548
hours post-fertilization. The short embryonic
duration may be attributed to optimal water
temperature and proper aeration.

3. Larval Development:

Newly hatched larvae were transparent
with a prominent yolk sac. Yolk sac absorption
was completed within 72 hours. Pigmentation
began appearing on the body within 5—6 days, and
fin rays developed gradually. By 15-20 days,
larvae exhibited distinct coloration patterns and
active swimming behavior. After 3 days, the
larvae started exogenous feeding. (Jameson and
Santhanam (1996))

Table 1. Larval development of Japanese koi

Larval Age (days) Length (mm) Characteristics

0 Just hatched Transparent body with heavy yolk sac

1 2.7-2.9 Fin fold originates; large yolk sac

3 5.0-5.4 Yolk sac absorbed; eye pigmentation

6 5.8-6.0 Yellow pigments and silver band visible
15 6.8-7.0 Fin rays differentiated; darker pigments
20 12-14 Pigmentation varied; color patterns visible

4. Survival Rate and Feeding:
Survival rate increased up to 87% when
larvae were fed live food organisms such as

Daphnia and Moina. Live feed played a crucial

Selection of
Broodstock

Proper Feeding|

{Live Feed with
Artificial Feed)

role in early larval nutrition and help reduce
mortality. Similar observations were made by
Kuo et al. (1973), emphasizing the importance of
live feed in larval stages.

Breeding

Induced I

1
|
+

In aerared

Incubate Eggs
Water

I Larval Care |

Fig 3: Key Points for Koi Breding
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Conclusion:

The present study concludes that induced
breeding of Japanese koi using Ovaprim hormone
is highly effective under captive conditions. High
fertilization and hatching rates, short embryonic
development, and rapid larval growth make
Japanese koi suitable for commercial ornamental
fish culture. The use of live feed significantly
enhances larval survival. The findings provide a
strong scientific basis for large-scale seed
production and sustainable development of the

ornamental fisheries sector.
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Abstract:

Libraries are undergoing rapid change due to the growth of digital information and modern
technology. Traditional library administration involved manual work such as cataloguing, circulation,
record keeping, and reference services. Today, users expect fast, accurate, and personalized services from
libraries. Artificial Intelligence has emerged as an important technology that can support library
administration by automating routine tasks, improving efficiency, and enhancing user services. This paper
discusses the concept of Artificial Intelligence and examines its applications in library administration. It
explains how Al is used in cataloguing, circulation, reference services, collection development, and library
management. The study is based on secondary data collected from books, journals, research articles, and
online sources. The paper also highlights the benefits and challenges of using Al in libraries. It concludes
that Al can significantly improve library administration if implemented carefully with proper training and
ethical considerations.

Keywords: Artificial Intelligence, Library Administration, Smart Libraries, Library Automation, Digital

Libraries.

Introduction:

Libraries have always played an important
role in education, research, and knowledge
dissemination. Traditionally, libraries focused on
collecting, organizing, preserving, and providing
access to printed books and journals. Library
administration mainly involved manual processes
such as handwritten registers, card catalogues,
and face-to-face reference services. Although
these systems were effective in the past, they are
time-consuming and less efficient in today’s
information-rich environment. With the growth of
digital resources, online databases, e-books, and
e-journals, the responsibilities of libraries have
increased significantly. Library users now expect
quick access to information, digital services, and
personalized support. Managing large volumes of
data and providing quality services has become a

major challenge for library administrators.

Artificial Intelligence (Al) offers new
opportunities to improve library administration.
Al enables machines and software systems to
perform tasks that normally require human
intelligence, such as learning, decision-making,
and language understanding. In libraries, Al can
help automate routine work, improve accuracy,
and support better decision-making. By using Al
tools, librarians can spend more time on academic
support, research guidance, and user engagement
rather than repetitive administrative tasks. This
paper aims to study the wuse of Artificial
Intelligence in library administration and to
understand how it is transforming traditional

library functions.
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Objectives of the Study:
The main objectives of this study are:
1. To understand the concept of Artificial
Intelligence
2. To study the role of Al in library
administration

Research Methodology:

The present study is descriptive in nature.
It is based on secondary data collected from
various sources such as books, research papers,
online articles and websites. The collected data
have been analyzed and interpreted to understand
the applications and impact of AI on library

administration.

Concept of Artificial Intelligence:

Artificial Intelligence refers to the ability
of machines and computer systems to perform
tasks that normally require human intelligence.
These tasks include thinking, learning, reasoning,
problem-solving, and understanding natural
language. Al systems use algorithms and data to
improve their performance over time. Some
important components of Artificial Intelligence
include Machine Learning, Natural Language
Processing, Expert Systems and Chatbots and
Virtual Assistants. In the context of libraries, Al
does not replace librarians. Instead, it acts as a
support system that helps librarians manage
information more efficiently and provide better

services to users.

Applications of Artificial Intelligence in
Library Administration:

Artificial Intelligence can be applied to
various  administrative and  service-related
functions of libraries. Some major applications
are discussed below.

1. Al in Cataloguing and Classification:

Cataloguing and classification are core

activities of library administration. Traditionally,

these tasks are performed manually by librarians
using standard classification schemes. This
process requires expertise and is time-consuming.
Al-based systems can automatically analyze the
content of books, articles, and digital resources.
Using metadata and text analysis, Al tools can
assign subject headings and classification
numbers with greater speed and consistency. This
reduces manual workload and minimizes human
errors.

2. Al in Circulation Management:

Circulation management in libraries
involves activities such as issuing books,
returning materials, renewing loans, and
controlling overdue items. The use of Artificial
Intelligence along with RFID technology has
made these processes faster and more accurate.
Al systems can automatically track borrowed and
returned books, predict demand based on past
usage patterns, send reminders to users about due
dates, and manage library inventory efficiently.
As a result, circulation work becomes smoother,
errors are reduced, and both librarians and users
save valuable time.

3. Al in Reference and Information Services:

Providing reference services is an
important function of libraries. Al-powered
chatbots and virtual assistants can answer
frequently asked questions, guide wusers in
searching databases, and help locate resources.
These systems are available 24x7, which is
especially useful when librarians are not
physically present. Although complex research
queries still require human expertise, Al tools can
handle routine inquiries effectively.

4. Al in Collection Development:

Collection development refers to the
process of selecting, acquiring, and evaluating
library resources. Artificial Intelligence tools help
librarians by analyzing user behaviour, borrowing
patterns, and research trends. With the support of
Al, librarians can identify popular subjects and

11
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frequently used resources, avoid unnecessary
duplication of materials, and use the library
budget more effectively. Al also helps in
improving the relevance and quality of the
collection, resulting in a more user-centered and
need-based library collection.

5. Al in User Services and Personalization:

Al  enables libraries to  provide
personalized services. Recommendation systems
suggest books, articles, and digital resources
based on wuser preferences and past usage.
Personalized services increase user satisfaction
and engagement. Students and researchers can
discover relevant materials more easily, saving
time and effort.

6. Al in Library Security and Administration:

Al is also used in administrative and
security  functions. Al-enabled surveillance
systems help monitor library premises and
prevent theft or misuse of resources.
Administrative tasks such as report generation,
usage analysis, and performance monitoring can
be automated using Al-based analytics tools. This

supports better planning and policy decisions.

Conclusion:
Artificial Intelligence has become an

important tool in modern library administration. It

helps automate routine tasks, improve efficiency,
and enhance the quality of library services. Al
should be viewed as a support system that
complements the skills of librarians rather than
replacing them. For successful implementation,
libraries must invest in training, infrastructure,
and ethical data management. When used
Artificial

significantly improve library administration and

responsibly, Intelligence can
help libraries meet the changing needs of users in
the digital age.
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Abstract:

Youth constitute one of the most significant demographic groups in India, making their
participation crucial to the functioning and sustainability of its democratic system. As the world’s largest
democracy, India depends heavily on youth engagement in elections, policymaking, activism, and digital

discourse. This paper examines the role of youth in modern Indian democracy, highlighting their
contributions, challenges, and strategies for strengthening their participation.

Keywords: Roles of youth, National Development, Democracy, Youth development.

Introduction:

Democracy is a system of government in
which power ultimately resides with the people.
For democracy to function effectively, citizens
must actively participate in political and civic life.
Youth, generally defined as individuals between
the ages of 15 and 35 represent a dynamic and
transformative segment of society.

Democracy in India is grounded in the
principles of justice, liberty, equality, and
fraternity as enshrined in the Constitution. Since
independence in 1947, India has maintained a
democratic system characterized by regular
elections, multiparty competition, and active civil
society participation.

With more than 65% of its population
below the age of 35, India is often described as a
“young nation.” This demographic advantage
presents both opportunities and challenges. Youth
involvement in political processes—whether
through voting, activism, or leadership—has
become increasingly visible and influential in

shaping India’s democratic trajectory.

Youth Participation in Democracy:

Youth participation refers to the active
involvement of young people in political, social,
and civic activities that influence decision-making
processes. This participation can occur in several
ways:

e Voting in elections

e Joining political parties

e Participating in peaceful protests

e Engaging in public debates

e Using social media for political expression
e Volunteering in community development

programs

Importance of Youth in Modern Democracy:
Youth play a decisive role in shaping the
present and future of modern democracy in India.
With one of the largest youth populations in the
world, India’s democratic strength significantly
depends on the awareness, participation, and
leadership of its young citizens.
1. Demographic Strength:
India has a large proportion of young

people, often referred to as its ‘“demographic
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dividend.” Their active involvement ensures that
democracy remains vibrant and forward-looking.
2. Political Participation:

Young voters form a substantial part of
the electorate. By  voting  responsibly,
participating in debates, joining political parties,
or engaging in public discussions, youth help
shape policies and leadership. Institutions like the
Election Commission of India encourage youth
enrollment and participation in elections,
recognizing their importance in sustaining
democracy.

3. Agents of Social Change:

Young people often lead social
movements and campaigns against injustice,
corruption, gender inequality and environmental
degradation. Through peaceful protests and
digital activism, they hold authorities accountable
and push for reforms.

4. Technological and Digital Influence:

Today’s youth are highly connected
through social media and digital platforms. They
use technology to spread awareness, mobilize
communities, and demand transparency. Digital
literacy among youth strengthens participatory
democracy by enabling informed discussions and
fact-checking.

5. Leadership and Innovation:

Young leaders bring fresh perspectives to
governance and policymaking. Their innovative
ideas contribute to economic growth, social
reforms, and inclusive development. Many young
representatives  in  Parliament and local
governance bodies demonstrate that age is not a
barrier to effective leadership.

6. Innovation and New Ideas:

Young people bring creativity,
innovation, and fresh perspectives to politics.
They often challenge outdated systems and
advocate reforms in areas such as:

e Climate change

e Human rights

e Gender equality

e Digital governance
7. Promotion of Democratic Values:

Youth engagement promotes core

democratic values such as:

e Equality

e Freedom of expression

e Accountability

e Transparency

Forms of Youth Political Participation:
1. Voting and Electoral Participation:

Voting is the most basic form of political
participation. ~ Youth  voter  turnout can
significantly affect electoral outcomes. The
Electoral participations include Voting in
Elections, Voter Registration Drives and
Contesting Elections.

Voting in Elections:

Young citizens (18+) vote in Lok Sabha,
State Assembly, and local body elections.

Voter Registration Drives:

Initiatives by the Election Commission of
India encourage youth enrollment.

Contesting Elections:
Some young leaders contest elections at

local, state, and national levels.

2. Youth Activism and Social Movements:

Young voters form a substantial portion
of the electorate. The voting age in India was
reduced from 21 to 18 years by the 6lst
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Constitutional Amendment Act (1988), which
significantly increased youth participation.

Recent general elections have witnessed
growing enrollment of first-time voters,
increased

demonstrating engagement  in

democratic processes.

Youth have been at the forefront of
several major movements, including:

e The anti-corruption movement led by Anna
Hazare in 2011

e Student-led protests in various universities

e Climate change awareness campaigns

These movements illustrate the capacity
of youth to mobilize public opinion and influence
policymaking.

3. Digital Political Engagement:

Social media platforms like Twitter,
Instagram, and TikTok have transformed political
communication. Youth use digital tools to:

e Spread political awareness
e Organize campaigns
e Hold leaders accountable
e Mobilize voters
Digital participation has made democracy
more interactive and accessible.
4. Membership in Political Parties:

Many youth join political parties and their
youth wings to actively engage in policymaking
and campaigns, such as:

o Bharatiya Janata Yuva Morcha (Youth
wing of BJP)

e Indian Youth Congress (Youth wing of
INC)

e All India Trinamool Youth Congress
These platforms allow young people to
organize events, mobilize voters, and voice
youth-related concerns.
5. Student Politics:

Student unions and campus elections are
important training grounds for political
leadership. Prominent student organizations
include:

o Akhil Bharatiya Vidyarthi Parishad
e National Students' Union of India
e Students' Federation of India
Student activism often addresses issues like
education policy, campus rights, and social
justice.
6. Civil Society and NGOs:

Many young people contribute by
volunteering with NGOs, advocacy groups, and
community organizations that influence public

policy and governance.

Challenges Facing Youth Participation:

Despite their importance, youth face
several barriers:

1. Political Apathy:

Some young people feel that politics does
not address their concerns, leading to low
participation.

2. Lack of Political Education:
Limited  civic

education  reduces

awareness about democratic rights and
responsibilities.
3. Economic Barriers:
Unemployment and financial instability
may discourage political involvement.
4. Limited Access to Leadership Positions:
Political systems in many countries are
dominated by older generations, making it
difficult for youth to access decision-making

roles.
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5. Influence of Money and Muscle Power:

The dominance of money,
criminalization, and dynastic politics in some
areas discourages capable young individuals from
entering politics. Limited access to financial
resources makes it difficult for youth to contest
elections.

6. Digital Misinformation:

While digital
opportunities for engagement, they also expose

platforms offer

youth to misinformation and fake news. The rapid
spread of unverified content can distort political

understanding and polarize opinions.

Strategies to Strengthen Youth Participation

To enhance the role of youth in
democracy, the following measures are
recommended:

1. Improved Civic Education — Schools
should teach democratic values and
political literacy.

2. Youth Inclusion in Policy-Making —
Governments should establish  youth
councils and advisory bodies.

3. Lower Barriers to Political Office — Age
requirements for public office can be
reconsidered.

4. Digital Engagement Programs — Promote
responsible  and  informed  political

participation online.

5. Economic Empowerment — Address youth
unemployment  to  encourage  civic

involvement.

Government Initiatives Supporting Youth
Participation:

The Government of India has introduced
programs to encourage youth involvement,
including:

e National Service Scheme (NSS)
e Nehru Yuva Kendra Sangathan (NYKS)
e Skill India Mission
e Digital India Initiative
These initiatives aim to empower youth

socially, economically, and politically.

Conclusion:

Youth are not merely future leaders; they
are present stakeholders in  democratic
governance. Their participation strengthens
accountability, promotes innovation, and ensures
that political systems remain responsive to
societal changes.

However, for democracy to fully benefit
from youth involvement, governments and
institutions must remove barriers and actively
encourage participation. A democracy that
empowers its youth secures its future stability and

progress.
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Abstract:
Now days many people need protein diet as it is beneficial for good health. Protein is an important

part of a healthy diet. Tilapia is a wild exotic and invasive species that has spread across India and is now
found in many of its waterways. Due to invasive nature, tilapia has affected the culture of indigenous fish
species, so the government has established strict guidelines for tilapia farming. India's current tilapia
production stands at approximately 70,000 metric tonnes with 30,000 metric tonnes from aquaculture and
40,000 metric tonnes from wild catches. This fish contains 26gm/100gm protein in its muscle. Nutrional
values of this fish snack shows protein 18.20%/100gm in it as per results of food laboratory reports. Other
than its dietary use an attempt is made to prepare fish snacks. This snack is prepared by using boiled fish
muscle with different flours in 3:7 ratios. Nutrional values of this fish snack shows good content of protein
and omega 3 fatty acids in it as per results of food laboratory. Shelf life of this snack is about 1 month
without adding any type of preservatives. This product provides a great source of income and does not
require any sophisticated equipment for preparation.

Keywords: Protein, Nutrients, Exotic, Muscle.

Introduction:

In Indian cuisine fish is used in different
manners such as for fish curry, fish biryani, fried
fish etc. Fish snacks are the way to prepare value
added fish product. Many times, snacks give
energy and also protect from overeating. Snack
products help to control weight management by
reducing the appetite in between meals, at the
time meals, and thus preventing overeating (Kirk,
2000). Snacking can be explained as problem-free
consumption of easy to handle, small-scale
portioned, warm or cold products in solid or
liquid form which need limited or no preparation
and are deliberate to satisfy the hunger (Kumar et
al., 2012; Chudasama et al., 2019). Tilapia is one
of the most farmed fish in the world and
considered a key aquaculture species. Tilapia
production has increased rapidly in the last two

decades. India has set a goal to produce 0.7666
million metric tonnes of Tilapia by 2027.High
amount of protein and omega- 3-fatty acid is
found in fish with low fat, sodium and calories.
For fish snacks preparation tilapia fish is selected
because it is a exotic species which is well
established in Indian water. Total catch of Tilapia
from capture and culture fisheries is large. As
compared to other fish tilapia shows high protein
and omega-3-fatty acid content. This fish snack
contains smashed fish meat with combination of
mixture of flour. By using Noodles or sachha
maker different shapes such as Chakali, sticks,
shev, fafada can be prepared. Different flavours
can be prepared such as cream and onion, periperi
etc. This product shows 18.20% protein per 100
gm. Shelf life of this snack is about 1 month

without adding any type of preservatives.



http://www.ijaar.co.in/

IJAAR Vol. 7 No. 31 ISSN - 2347-7075

Material and Methods:

From local fish market of Satara freshly
catched tilapia fish were taken. All waste parts
such as gut, scale, head and caudal fins were
removed and cut into pieces. Fish meat then
washed with clean water it is boiled in hot water
for 15 min. After boiling skin and bones are easy
Flow chart for preparation of fish snacks:

to remove by hand. All boiled meat obtained were
smashed finely. 500 ml water boiled and other
masala and oil were mixed. In hot water dough is
prepared by mixing flour mixture and smashed
meat. After preparing proper dough different
shapes were prepared by using sachha maker and

then deep fried on medium flame.

Cleaned fish pieces Wash pieces

Add Oil & other
masala in boiling 500ml Boil Water
water

Prepare dough by
mixing flours &
smashed fish meal

Fill daughter in
extract

Remove head &
gut

Boil fish piece

Smash Boiled Remove Skin &
Meat Bones

Make required Deep fry at medium
shaped flame

Cool Down...

Proximate Composition: The moisture, crude
fat, Crude protein, carbohydrate, crude fibre and
ash content of the fish snacks were estimated
using hot air oven, Scopus automatic Model,
Krelplus automatic Model, Fibraplus automatic
model and Muffle furnace, respectively

Sensory Evaluation: Sensory Evaluation were

done by experienced panel of judges including

teachers, food experts and postgraduate students
of the Department zoology and fisheries Samples
were evaluated on basis of the sensory attributes
viz. appearance, colour, odour, crispiness, texture

and overall acceptability. Feedback analysis of

fish snacks was also done
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Fig A (Preparation of Fish Snacks): 1: Freshly Cut and Washed Tilapia Fish, 2: Boiled and Smashed

tilapia meat, 3: Mixed Flour, 4: Boil Spices and other ingredients in Water, 5: Dough prepared in hot water,

6: Shapes, 7: Fry in oil ,8: Fish Snacks prepared, 9: Packing in jar

Result and Discussion:

Table no. 1: Result of Proximate Analysis

Sr. Test Method Instrument Results/y UOM
No. | Parameters (%oper 100gm)
1. Moisture FSSAI manual of methods of | Hotair oven 12.50
analysis of cereal &cereal product,
2016IS No. 2.0
2. Crude Fat Basic and Applied biochemistry A | Socsplus automatic | 14.17
Practical Manual 2012IS No.3 Model SCS 6E
3. Crude Protein | FSSAI manual of methods of | Krelplus automatic | 18.20
analysis of cereal and cereal products | Model:1 KES.06 LE
2012 IS, No. 8.8 2. KEL VAC 3
LCASSIC DX KEL
PLUS
4, Carbohydrates | IS:1656;2007, Milk cereal based 41.73
(by cal.) complementary foods
5. Crude Fiber Basic &Applied Biochemistry- A | Fibraplus automatic | 10.10
Practical Manual 2012-IS No.5 Model- FES6 E
6. Ash Basic &Applied Biochemistry- A | Muftle fumace 3.30
Practical Manual 2012-IS, No. 6
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Pie chart — Proximate composition of fish
snacks

Pie Chart

Carbohydrates @ Crude Fiber

@ Mostre ® CudoFat ® Crude Proen
Conclusion:

These various shapes of snacks are made
from tilapia fish by incorporating a 30:70 per cent
mixture of flour and edible fish muscle. The
snacks prepared with a mixture of flour have
good sensory attributes. Using of different flours
and edible fish muscle studies have shown
successful utilisation. This product contains high
nutritive values and high protein with minerals.
This is an alternative source of protein for
everyone and also provides a great source of
income. At normal room temperature, they have
30 days shelf life.
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R :

feforeet g wrfedht @ G0 GAFHI TS ST G AT STHAT FTIA TG ST 3Te.
FRETITEHR Tl 37TegT 2101 FTeA! SATed. M Ia= HATIFR, T(eeh! T, Afed = ST(EFHR M7 327
s feforeet grdicr wrel! gaemielt Heheq1, =TEaTfcrae] i, LT T YR dad, 5@
AT 1 ST AT e 18T A=l G@Ie 37+3T6 FVITT ST 3Te.

TEATEAT:

RT SIS fefsieat shidl & Sienfien
(AI), TorT 221, FetTeng ToM, |veTer Hifgar efor
AIETSA o Fieal HISHIQT  GHTSTeaaeer=aT
YA HIHA WA qed HgA AT IR,
fereursh e a1 v aEie fefstedt wramten
=TI TR B 3R, “Tefotedt e amfor <5-

AlhIMR AT Heheq o5 AR 89T aTeaT

JTAT T AT T JShTAT LTehT IATIOT
it SATREETT SeE, YW AT ST
TRE Al 3. W Sfheh ATfediel Heher,
B M fosgwr wes Mo

STOT TS AT HIGAT JHTVNT ARTHRET ST T
AT, IT FTshad HTfEd =T TETI, ST =RT ST
HlPE LA TR T=li=l 916 el TR,
THo WA BeFehiel T&Y hdled THUNH TR
AT TSThIT EFHIRA HAffed T Tedr fefsrea
R =T & el 3T,

HMNSIH WA= BT ARSI TR

AT STl EIRTe HfSames =1 TrTiehTeTe]

HAyeRMT SAdiE fHeatel 31, Wi @ dedt
iﬁmﬁ ey | ‘@'%FT, @Eﬁ et (Fake News)
HMT STHAET BB (Cyber Bullying) IS
qHTRSIR deEr o TS gl dierd 39
IMehd. M HAMNSIH! W AT Hels(eh
YATET ATHES Fet TVl &1 HIST ShIAaRiT SATfor
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Afdeh STl selt e, fefea dw@ @&
AU TH HESET GET AR, U gear=a
SIATq. & JEr A mafed e @ ot graEdt
I 3Ud; W AR S AT =T
ST SATU] RMehd. AT HIHIG MO SRR
SHTIOT TSIYLEAT AT HAellel @0l AATERTH
3.

RIICC R CIC IR B RIS CONR MR IC il
T HTeTeh HET FEUT HewTell SHehT Ssflarl.
AR TREAR a1 AN =~
fafiries eTfor sRieRIi=n S W F&
THIET FEA AR Saohie S0 .
IR Gewid Supreme Court of India 3 fefsies
forwe: o, w@. qgeaml foeg wRd €9 (2017) A1
UfcreTiirer fofamgmt Mo sTitrer =1 Wit
TSTHeAde Aovd AR sEedr= =i
FOAT AT AT Fomes feffed Ser weapom=an
%ﬁﬁﬂddl(‘H*WHﬂﬁi\d SAldl.

THE, dewe fgd AmfeeRr (PIL) AT

YAER 9H MR fohaT S E% T

IRIBINEIS QJII(‘\C{°I'>| aldad enta-d of[Yen ﬁﬂ%dl‘d 99

SUfyd & ThA. A [SNed &l

AT FSX United Nations =&l
feforea Mmuefiaar onfor $eme ward=r AT amE
g lehld TTEE AR WX foalT TR,
s Teforeet T el gaeni< Ha § o

T o T ST SETeer sl 3. Tehor,
feftea gt AMell gobiel TET 3Rk
A FATH] AT LT T TGt
AT Hedrdl & IR, fefea dagmr=an
A SATARA T T AR S T
AR HheHT SATMOT T Forefia el ArT
HTed. FeUE fefted I wHal gashiel ST
T FOAEIS ARATcreRe iR ST
froTieres 3.

AT gerehiet HeheaT STioT fefireet daw:
A gk € Heheu T HHET=AT SRS
gfageR omfil THFdSR oM R, Uh
SHITT shefe HIAe STETATHGS IR HATHd HEHR
TH BITd, Erer el gerehiel Forvd YR 378, ©
feordlet sfacied g7 Wb e 3.

At gaFhie cins;i?ﬂg\ U ouchil ufdsT

(Human Dignity), &&Tdsd (Liberty), @HEAT
(Equality) 30T =TT (Justice).
SfqRTETAT YATETd | Beehi=i HohedHl

faforer eveariq faerfera sredt, Yafiies goeh fogia,

o

aTieies SRR fogia sfor SrereTEl qed an
TS WISl BehiT HeATcHh ST SRS
wr=raT fHesTefl, ge=aT HRIETHA SITideh Eaie
AT} EerR=AT T TSt FehNio SToTarett STTor

2R¥¢ 7Y Universal Declaration of Human

Rights 5 A gkt HIEH qwae= SRTHHR
ied. AT NI ST ARG, W6,
HAfveIehl, Rreror, W ST =RA AN
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Tq %AT Y@ fSNed doFHrear e
WIdTHes HIel &bl To®q AT HaWld THi
e Sfarr=a Y SFE TWTE TRl AR,
oo U, MR Fae 3T et

WWER  (Virtual Communities) JFeam a@ea
ATRHeS HIS Bk SATAT shafes Mifeh ST
wEifed Tfeeiel AR, O HIESR SEHRIEE AL
TS AT

fefseq g wafa wewmr ¥y =N
fosgwor oTifor wreawr & ik sa@m e
THIOT Bl TG I SAhIeAT WIE SRR
I IV IRt aTeel! TR, AivTe Hitsa
TG AT ST Had TMe3l hel STl ATes
MOT € el oditheh TSI HATQT F
AT ST, SRAIAT SATUCAT STET ST FHET 30T
fopclt et e feefErr st &t fefSea i
A TS SCll ATE. SAfWoIthl TaTsd AT
qrditn  AfereRreTer fefsea aremiges FefT
HEW TH HAA ATed. | HfSaHes Teish
FIRIAT AT TaUEl U foem Aiewam
FHAE ekl R, § ARIEHS! HehiicHs
IO T WU WTS, eI ARt 3ATior
AFATT Bd IEREAT ST Afysh
TITAAT=AT HATQT AT STATSR=AT STINRIT b

UMW ST TSI STTeeRl ATor shrrasfit

HTfedter AReRRE fefsea davia il
T ST SR, $-3ME, TR Ui fur
felte e afear  wregwR  RMEATdA
URGEIIhdT dTeet TR, ATRAT Wifed! Test
femmmyer shoTdy wTfeelt SATfOr St WTetR Aies
el stierREa Arfedi=an fagaeiad=n
Tt fmtor gme o1

fefteat srefoaeda o1 & 7ol dus
A 3EAE ATl AR, s ST HIEuIrET
HAHRT & A Ferehi=a ST TRETT Th
T ST TR, ki<l Wifed! Guierd garl, e
THETR TGOT AT A9 d9 Jifed] geavamn
iR 20 B fefeat =mreaawde nemr Sfeg
3Td. ‘Right to be Forgotten’ TR HeheUT AT
e foeRitd Fedn sred e, fefsed
I WA Berehiel TET Mk SATaeh, i
ST T[N et TR, TRUTR AT & TS

AT, TS WA gaehidl HI&TT hae HIACT
RSP WAl T el qifreh, faes nfor
TS Uracdendl oM gl W fmior
T TR,

qaed T 2id it fefea devfa amet
gl IO ST AT Ao 3T,
CERIEICINECEIC IR UG NN CUCIEC NI BC I RERICS
SAET, SRR WioRT  vfHeRr ST
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iRt fefsrea drerar gign= gt e
T ET&I0T GTeT BISs Tohd,

fefStee gadter T welt ok ot
T SATOT EuREaTE el T8 aft SI=eiet
e T At gaw wa Wi e eTEa.
A% AT AR, AN fefred apmdia At
TR WET HAE Ade w R, A
TTEVHTR WTeftel S S for=m st sTawe
3.
2. TO-TraT O :
fefSreat wiewidet scfr=h Safre wrfed

o Hifea, oAeeT Sfhm emfor Sewmd
SATERIHET AT T ST Al TMe8T &1 3T, a7
S ST foham Trh Bq@mEdl METw
FEE 1 | L o | M = R o)
TG Wl SRR GO 815 IThl.
T geara et s fefea e
HeTE TR TR HATET A3 IehdTd. caHS
muterder sfrpr ' fefSead el waid
HEIT=I IS gofeh T4 Sl
?. TrsahY T & SRS

fefSeat Aremiges yois Shien AU 7
Higuare E&Te>d fHestet S1Te. oiq A1 Tara=ardied
ST T T FHHToT STea ST

o SYYUl 9T (Hate Speech)

R C IR L e
D

o TehTel fohalr faYet SHUuTT Aifed! (Fake
News)
o AT AT AT B
FTEl Je31 wiehn fohar fefoed wiewimd
AYIRATR Hefer AT, e sl Jrerard fohar
gl BN, Aol HWSITH! TETdsd AT
HTefSI (e FogareeT Jmeliel e T &1 HiaT
FHRIGR e 7% 3l
3. 2T TREAUT SO ATt TRferaa:
fefiea srfomeda 2o =1 Hicwad
TETE AT ST, ShU=IT o ST ST ARTHER
21 forferg LTS ATOXaTd. Tl 221 @R (Data
Breach), gfehTT 10T 371ea@ =T (Identity Theft)
RIE G I O Co e e L A L | DE
AT RATdeR TRUMH Bidl. ST HaumEa!
3 HRS T IWTET TS0 THed b
&1 fefSTeet arell gerhi= shafsig 3l
¥. fefreer =&t (Digital Divide):

oo :

fsfied do9M wafwld @@= yHmoma
fga-stfifem a=amer fefvea  amemt=n
gfaei=n A9 FHA =Achien Rieor, TSR
AT SrEEa A Sfed T A, &
fefSiea srammar amfsrr 3 o sTemmdar

(Access to Internet) & 3ETe \ﬁ-llﬂgﬁch AT EFeh

FEUT ForaTret B ST TR,
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Y, TR T2 AT ATTATS B5:
Afi =MW, HidE AN AT FEA TR
AT STcAh AT AHATET BSMET R 3Tk
AL, ATHos A=Al Faerddar SAor Jfas=n
S T AT AT HATTIH ST,
& WHOM FlgAAT (Al) AT AFNREHR
YT

Fom gfgmar ofor semfen smefa
frotersisran farferer &Rtiq amoRet! Siq sATe.S™ bt
e Wt st AL, TR U SeTal. i A
UL JEUE (Bias) 3T ¥hdl, A5 fofre
SHTIOT =Ty SARTOLehT= S o Bl Sreitaties
UTERIeRdT ST Seeertres € fefsieet Frmditer T
HIET B SHTh T ST

STTARTSET ATAATEAT AT Fe et garh:
fefSteat g wrelt gahi ey T
AT AR STTHIIMTAT hIVTCITET TehT ST
Wi #arfer @] Bld Jreld. e fefsed
TRRE WO € A U eI
SEE T AL ATae=d Th
T SeTeaRY 3. STATfchleRter STTT ATfedt

AT TANHeS Al BeFhi=dT H&TITHTST

AT T T AT FIIT ek
SATATTF AT TR,

AT MRS AT S S ©

AT FIIUTET HETET 9T s, L%y HET
TITIT AT United Nations = AT gaehi<a
TiedTed STTfor weequmendt fafoer |, sam
amfor aUE TfHRA. 2R%¢ WA SRR Feied
Universal Declaration of Human Rights = Wil
Morrar oTfor sTfieehl TanEt a A=
fefSieat dewia s1fere wewr=h 3.

AT e fafag e
SATIOT STRINT ATl gFehi=T STHTSSIEvETS SRt
L. International Court of Justice ¥ HIH
SR O 92 Jufher fefiea gaspian fola 3 Tt
A Ieco JHREA Heaiat oqreil sfiept
HETH! 3% TR,

UM ewid, European Court of
Human Rights 37T Court of Justice of the

European Union I fefSieat gepi=an weeqoma
wEwequl U foot STed. faiwd: ‘Right to be
Forgotten’ T Eehoudell JUMAA  =Arrerdi=t

A=A foefl. AT FEER SAehiar HTae Jafhen

AR SeEeaial WS ARdced gZavaT=l

fefea iuigadeuia fafag staigR gete
I ST ST WEona s foar Sl €@
ST TR e (UN Human Rights
Council) 38 I It 3R i HATheATs
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fefSTeat sTaehmeT 81 ATt gaehi=aT Sehdid TuTfs
FITITT STEAT IR,

JUITY, AT FIHTEITIR 3Hh
TR 3t ST, FRISR T ST ST Ietor §
TG AT TehT <XTT=AT HHd e &dTd. T
UM Hoglal I3actell S GE=AT QuITeled
ATTRERTET 3T ITehdl ST rer TRET far=ar
(Jurisdiction) e swaor w3107 3. TS
THRT THUY TIHU RO SCEHIHS 3.
HYAToS AT T S FRwe #heor
ST TS T, AT =TT ST STy
Bl e TS, ST Tl SI07 =Arnerd

r=ATd GHT HATITIh Sl

U, SATAUER —ARyegaed e
THRTAT WIS Y Hihe YEH .
Ul Befehi= TRUTeh qer (Sforeet Jmaet ey
AR, T A Siuctesavt Ak A=t
TS AT, SWIdeh e, GETd e S
T AR @ Aigna fefead srashema
e TR T T W B, fefed
A AT & Hcs HART T T
SITfres Afces STTfoT TTwTiSieh STeTeRi e
T TR,

WRATT =ATaUTiereRt HATTOT fERtee garh TR

fefSteet e sl =rrerTiersht &t Aet
gerehidll HTT BeATCHe Hedi= S Eereh WU
HTMT ST HeheT T<AT TG ATITHS AR
Muiar, it @i snfor  Arfedi=n
srfereprref weiftrd s1eR war fomior Ser st A
TEHIE AR TS qdd sATh
T STfoRiter el ey fefSeat sabi= wearor
el TR,

IRATE  ToEedld qorvd  Sfeehmi
STHT HIBIET faediita shvard =t
weTel qfishT Ufeell T8, foRINd: Supreme
Court of India 7 %. TH. Jg&am! foeg vRa €9
(2017) 31 Wfcretieer fFofemgR mMurrd=m afterr
B TSIHA=AT o 21 Sfeia wiferd e
HYHR STEeAT =T het, a1 fokmes fefsea
221, STEMfEE ATfed! ST AT SaEri=
TEHTT SIh AT TATIIE ST TS JTe
YU TWAT ol AR, HIed!  doaEe
HIFTA HTa] el HAHeAH! =T HATaT
SATUUAT SATE AT e &0 shed
Al W e offor ATt
TATHITET TR TTeTeh Te5ohe FTT.

TSt feq anfeshr (PIL) am |TeFTgR
fefSed eaTdia 3=, $ee od), €27 ETw

fohal  SAHcTEd WERRM  FEREr  qeEie

ARCEE @A BT A, IS WHA

e fefSlea gaepieam wRequmTETdt
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AT LTSI SISTavT= Heft Juctsy greft
ATAREHR TR ATEHRT AT, A
A 5e, e Tl aTe SATOT gty geed
F Ao TG ATl S TEol &t anjdie
EEICEHICITS

U, WA e @ fefea
TG BATCHER Hedi= L0 M Aloha AT
foreqa o7ef SATavr AR R =rerTierenT fefses
TS EE0T T FHL0ATaT I Fd TS

ATIUTTAh AR 3TeeTH:

fefsteat gma Al gepi=r TReror seamT
EUAFHAR 3 Fod1 AW amjer=ar
SATEHET AT ST AN AR, AT o,
dldoo YR =IO TEHI qé 99 3‘& rr%é

TR,

W, ?'l'l'\";l'cﬁ w % QBF Iﬁ% HTea™

&I ARG HohoUdT STcdd difeh Ta&qr=d]

IATed. —ARTAIHT AT fowi a@id 9 AevTh
3, STAT A 01 07 31T BISs e

T VS ATRREETET (Jurisdiction)
T, TSR T2 SATT ST B & ShaT o=t

Higiefiehe TSdTd. Ul <MdIA AR ST

qET S WIS S1S Tehell arfor foe=am

el oIl TRAML 2lS lendl. ST giRerdia

FHIAT AATAATAT IfTRT R, o I Sfeet
3l

foe ofree™ reuS T gRerT arfor
wearTe! fefsrent e st 1 wehd; Wy ot
QTR e MU= AR o gl
TRl AT SRl AAMHES  HEdl Tl '
AT TR HEaT= STaTeer! 37T,

9, Teifara Tea ST =mraufsradie
Toretar & deferreti auer fefSea yerria stfees
A BId. PR e AU, TS |y =op ST
I 3l

UrE, wEE AT dAAETe g6 ©
STEAHT A AT ST BT e AT,
WS I Il Y fohar gt
FHIGIR R Ia i =are eArTara.

wpur, fefsea gl =Tt
ekt 3T STTeraRIqul S0 Haeeiied e
TWET HECII gERON  giwAr  WRRAE
=ITATITSRT AT SATSEHIAT TR0 ATHN TS5 IR,

wiereaTeter fawm strfor gamom:

fefSteat g Al geepier wTel e
FOAER! =TT, faftnies sfir Hriwr
IAUT I G IEWh AR, AT
HUTEAT SEAVTAT TREUTHos TRUREH HrIq SATfOT

o
AL ehdl Heldldd hlUl HcdlARdn 3_{% D
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wiosrdie foem for guwon v sgeTEmH SURRIISHT  HeATcHs  Waied AT ~=rrerfi
TFEYTEAT 30! TS TR, eIV STHTST.

TR 0T & TET TS SR, Jfeheh AT
T geavar=n AR QW TEwF IR,
SO TRERIHAT SATIOT ITaTrrc G ol o
FRICSITERN TE 3y 3.

T RN, AEuTeeRY At

TerHieRtoT, =rmeftsr STfoT =ITTerie ST
LT FreTed GiRE Q0 e A'e. fefied
WA FaevEEe R qife dsgEt wed
EURT=IT AU foreh R 0T STIeh 34,
TR M T JoolEd © GG TR
IS oy Sxiaed eneae TTewas AT,
e A0 AT AT fefSeet gereni=r SR
3Ty e B T1ehd.

=Y, Tefteet aTeRaar TER. AR
e fefea  gaepifaweft  omifor  shdexifonit
SIATEh 0 Icd HewTe 3. qUad $etie
ST, 2T AT ST HIFa oA Heeqor
FTST FRTEoT QU ST TR, fefSedt wmerar
il TEfhIc A gareh EaTUIT=l qramHft 3.

qTd, URESTeR ATiUT STt fefwes
JITTEA. IEAT fEfed ey greyieRdr,
AR AT TR JiAr wrem= foer

HEH, AFNNGHE UREIhAT  HATTOT
Afaew s giguer. whm gigrmr amam
FAT, HewTaferle Sfor ATet S aw aeset
ST, STATNEH=AT TR fshaeTad qRaRTeRar STToT
RENERIEZICIRERIICTIC]N
HTEIUT T T TRl 0T & HTe. =ATIdTIcTT,
HTIOT AISTha! ST A5,

IEi=a) (Conclusion):

fetedr g aFelt Sfer=ar wd=
ETAE AT IREA Bgad AT HATe. Hifed!
T HUO AT forhrareAr FeAr et fmior
AT ST al AT I gFpiaaR I
M anjdi=l T 3 Ufedd AR, MuEd=n
HTHRIAE! fidaraT=r TTefao AT BT, e
HHE TR TEY AT AR I qitieh
RT3 FT ST

AT urdHIeR T € AT
T T&Teh SATIOT ANThT=A1 Sefehill €XeTsh FeU

HAAT WA S, AR TAE,

TR GfshadT AT Fesi-en faa At

AT HEAEN —A™aTias fefvea e
HATATE AT SAUATAT Tored L. T et
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AT ST TS shile ST RISk
Ad STRAEd v STTaveshar fwfor e
TR, AT Teah, TATel ST TIETIT e,
qifrer werHiewRr erfr fefsea wmear R
fefsteat gumdier Al geeri= SvTelt eeror are
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Abstract:

Maharashtra, as India’s leading industrial state, contributes significantly to the national GDP.
While the state's economy is highly urbanized, its manufacturing sector remains deeply intertwined with the
South-West Monsoon. This paper examines the multi-dimensional impact of monsoon variability—including
delays, excess rainfall, and droughts—on the manufacturing sector. It analyses how rainfall patterns affect
raw material availability (especially for agro-based industries), supply chain logistics, labour productivity,
and energy consumption. The study concludes that while infrastructure advancements have mitigated some
risks, extreme weather events continue to cause significant economic fluctuations in Maharashtra's
industrial hubs like Mumbai, Pune, and Nashik. Weather is the central component of the actual physical
environment that impacts the financial, cultural and social activities of human beings. For Indian context,
the monsoon has the bearing of its on the financial activities, mode of living, food tastes as well as on the
behavioural replies. Despite great deal of technological and scientific advancement the dependence of ours
on monsoon hasn't been averted. Indian spending budget continues to be considered as a gamble on
monsoon. The objectives of the existing paper is studying Indian monsoon the qualities of its and also in

order to discuss mechanism and origin of Indian monsoon.

Keywords: Rainfall, Industrial Estate, Logistic chain, GDP.

Introduction:

Maharashtra is the powerhouse of the
Indian economy, housing major industrial
clusters. The manufacturing sector in the state
includes automobiles, textiles, food processing,
chemicals, and pharmaceuticals. Historically, the
monsoon has been viewed primarily as an
agricultural concern. However, in a state like
Maharashtra, where industrial belts are often
located near coastal or heavy-rainfall zones, the
monsoon's impact is profound.

India is situated at the subtropical and
tropical zones. About 50 % of the spot of the
nation includes north of the Tropic of Cancer.
Northern part of the nation experience not only

sub tropical but perhaps some temperate

environmental phenomena, particularly in the
winter. In terms of general climatic problems,
nonetheless, the nation is much more associated
with a tropical land as tropical weather situations
cover the majority of the nation in nearly all
months. Weather conditions in India are impacted
most by exotic monsoon. It's just throughout the
winter season which also in just in the northern
areas of the nation which sub tropical and
temperate climatic phenomenon as well as the
influences of theirs are encountered. India is par
excellence an exotic monsoon nation. Because of
the vast impact of the exotic monsoon on Indian
climate, India is known as a tropical state.
Agriculture will be the mainstay of a big bulk of
Agriculture as well as Indians here being rain
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reliant, the monsoon becomes very important in
India. Agriculture market engages 56.7 per cent
of the entire labour force and also features a share
of approximately sixteen per cent in the Gross
Domestic Production (GDP). Besides agriculture
is a supply of raw material for manufacturing
production and also can serve as a big industry
just for the manufacturing products as well as
service industry. Approximately 68.8 per dollar
population of India still resides in outlying areas.
Success or failure of monsoon decides
agricultural production of the nation. Aside from
the individuals engaged in farming profession
even those engaged in commerce and trade and
allied occupations are influenced by the success
or maybe failure of monsoon. Agriculture
becoming the cause of raw material for a
selection of industries, manufacturing production
is impacted by monsoon. Agricultural production
establishes the purchasing power of a big
population therefore affecting the trade as well as
commerce. Because of the great value of its in
national economic climate monsoon it's usually
termed the' Real Finance Minister of India'.
Monsoon can be a wind process of the exotic
regions to which the path of the winds is reversed
seasonally which leads to dried up winters and
summer rainfall. At this time there are 3
characteristics of monsoon: (i) An about 180°
change in the path of winds between winter as
well as summer. Based on Nieuwolt (1977), the
term monsoon is utilized just for wind structure
where seasonal reversal is pronounced and also
exceeds a minimum amount of degrees (120
degrees). (ii) Rainy summer as well as dry winter
season. (iii)) A tropical occurrence These 3
conditions are believed to be the identifying
characteristics of monsoon process. Under this
particular method the winds blow from ocean on
the continent throughout summer months and also
from continent on the ocean in the winter. Hence

there's an about total reversal of blowing they

don't have water, so there's no rainfall on the
continent. Such a seasonal reversal of blowing
wind direction happens in various other regions
too, for instance in the areas of Mediterranean
style areas. The way it leads to winter rains in
those areas. The word monsoon is hence put on to
this kind of reversal of wind direction just in case
it happens in the tropical region. Hence a rainfall
routine, with dried up winters as well as damp
summers is characteristic of the locations
experiencing monsoon climate. Though the
monsoon in the entirety of its is an annual
occurrence, covering both summer as well as
winter seasons, in India the word is much more
often used with regard to the summer time
monsoon or maybe probably the southwest
monsoon. In common parlance of India monsoon
suggests the coming of the southeast monsoon
(winds blowing out of the India Ocean to Indian
subcontinent) in the start of the summer months
therefore the weeks from June to Mid-September

are rainy.

Objectives:
For the purpose of above study Researcher set
following objectives
1. To study the seasonal rainfall and impact of
Monsoon on agricultural Sector
2. To know the relation of rainfall
perspectives of manufacturing goods
3. To Find out ups and downs in product and
services depended on Monsoon

Scope of the Study:

The southwest monsoon winds are
supplanted October onwards by the northeast
monsoon blowing out of the continental location
towards the ocean on the south. Thus the winter
season remains by and large dry. The sole
exceptions to this particular dry winter season are
supplied by occurrence of certain rainfall
throughout the winter season in the north-western
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areas of the nation offered by the westerly
depressions and in Tamil Nadu supplied by the
northeast monsoon. The westerly depressions
which influence the climate of northern regions of
India are temperate or subtropical typically
phenomena.

Limitation of the Study:

The present study will be useful and
helpful for Farmers and Industrialists for their
policy formulation and implications. The study
will also make aware the Farmers about
uncertainty and delay of monsoon forecasting.
The present study is only useful for Maharashtra.
Its findings and outcomes may be varied from

other parts of India.

Research Methodology:
The present study will be Sample Study

based on mainly primary and secondary data.

Methods Of Data Collection:
The following methodology and steps will
be adopted for the study.
Primary Data: The primary data collected by
observation, discussion for selected respondents
i.e., Farmers, Businessman, Manufacturers of
selected area.
Secondary Data: Secondary data related to
present study will be collected from various
sources namely reports of agriculture department
official website, Periodicals, souvenir, books,
libraries, Journals,

Internet, magazines,

Government publications, newspapers,

government officials, Agri Industry reports etc.

Data Collection and Analysis:
1. Data Collection:

The data set for present study is covering
last 5 years at Maharashtra state during 2020 to
2025. For the present investigation used from
Secondary data for the various web sites and
government official web sites. The secondary data

for production, and rainfall (MM) data are given
accurate and reliable data from following sources.
Rainfall data of district. Rainfall data during 2020
to 2025 taken from agriculture department
website of www.mahaagri.gov.in. b. Agricultural
Data of District- Maize crop area during 2020-21
to 2024-25 taken from agriculture department
official website of www.mahaagri.gov.in. c.
District Gazetteers and Socio-Economic Review
of Aurangabad district 2023.
2. Data analysis techniques:

Various techniques are used for data
analysis.
a. Mean- the average rainfall, average production
and productivity computed by using mean. b.
Correlation analysis- the Karl Pearson’s
correlation coefficient of relation is used for
analysis of relationship between- Rainfall and
maize production. c¢. Cartographic techniques:
map this research will be prepared by considering
advanced techniques such as QGIS, and Arc GIS
applied. Figure and table are computed by
Microsoft word and Microsoft Excel.

Findings:
Maharashtra’s Industrial Landscape:

Before analysing the monsoon's impact, it
is essential to understand the scale of the sector.
Maharashtra contributes approximately 15% to

India’s total manufacturing output. Key zones

include:
e  Mumbai-Thane-Belapur: Chemical and
textile hub.

¢ Pune-Chakan-Pimpri-Chinchwad: The
"Detroit of the East" (Automobile hub).

e Nashik-Aurangabad (Chhatrapati
Sambhajinagar): Engineering and food
processing.

e Nagpur-Vidarbha: Textile and mineral-

based industries.
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Direct Impact on Manufacturing Operations:
Water Scarcity and Industrial Production:
Many industries, such as textiles,
chemicals, and steel, are water-intensive. In years
of weak monsoon (drought), the government
often prioritizes water for drinking and
agriculture over industry. This leads to:

e Production Cuts: Mandatory water cuts by
the Maharashtra Industrial Development
Corporation (MIDC) can reduce output by
20-30%.

e Increased Costs: Industries are forced to
buy water from private tankers, increasing
the cost of production.

Infrastructure and Logistics Disruptions:
Mabharashtra's heavy rainfall, particularly in
the Konkan and Western Maharashtra
regions, often leads to infrastructure failure.

e Transportation Delays: Flooding on the
Mumbai-Pune Expressway or the Konkan
Railway halts the movement of raw
materials and finished goods.

e Port Operations: Heavy rain and cyclonic
weather affect the Jawaharlal Nehru Port
Authority (JNPA), delaying global exports
from the state.

Impact on Key Sub-Sectors:
Agro-based Manufacturing (Food Processing
& Textiles):

This sub-sector is most vulnerable as it
depends on raw materials like sugarcane, cotton,
and oilseeds.

o Cotton & Textiles: Maharashtra is a leading
producer of cotton. A poor monsoon
reduces crop yield, leading to a spike in raw
cotton prices for textile mills in Bhiwandi
and Ichalkaranji.

e Sugar Industry: With over 200 sugar
factories, Mabharashtra's sugar

manufacturing is directly tied to the rainfall
in the "Sugar Belt" (Western Maharashtra).

e  Automobile Industry: The Pune-Chaka belt
relies on a "Just-In-Time" (JIT) supply
chain. Even a few days of heavy monsoon
flooding can disrupt the supply of small
components, leading to a total halt in
vehicle assembly lines.

e Construction and Cement: Manufacturing
of construction materials like cement and
bricks slows down during the monsoon.
Demand drops as construction activities are
suspended, leading to inventory build up

and financial strain on manufacturers.

Labour Productivity and Migration:
The monsoon affects the workforce in two ways:
e Absenteeism: Heavy rains in cities like

Mumbai and Pune lead to local transport

failures,  causing  significant  labor
absenteeism.
e Reverse Migration: Many industrial

workers in Maharashtra are seasonal.
During a "good" monsoon, workers may
return to their villages for farming, leading
to a temporary labor shortage in the

manufacturing sector.

Energy Consumption and Power Supply:
The relationship between monsoon and power is
complex:

e Hydro-power: A good monsoon fills dams
like Koyna, ensuring steady and cheap
electricity.

e Power Demand: Increased rainfall leads to
a drop in demand for air conditioning and
agricultural pumping, often allowing
the MSEDCL  (Mahadiscom) to  provide
more stable power to industries.

e Interruptions: Conversely, heavy storms
often damage transmission lines, leading to
unplanned power outages in industrial

estates.
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Indian monsoon weather is impacted by
things like - latitudinal position (latitude),
altitudinal variations (relief), the mountain wall
structure of the north ie. the Himalayas,
distribution of sea and land, distance from ocean,
jet streams (westerlies and easterlies), Tibetan
plateau, western disturbances and tropical
cyclones, Southern Oscillation and el Nino
(ENSO). Over the stretch of time the prespective
concerning monsoon has transformed out of
which of hometown area and sea breezes to exotic
planetary winds and from surface winds to

circulations about top air problems.

Conclusion:

The South-West Monsoon remains the
"true Finance Minister" of Maharashtra. While
the manufacturing sector has become more
resilient  through technology and  better
infrastructure, its dependence on water, raw
materials from agriculture, and efficient logistics
makes it highly sensitive to rainfall variability.
For sustainable industrial growth, Maharashtra
must focus on climate-resilient infrastructure and
diversified = water = management  strategies.
Monsoon climate it's essentially a sub system
inside the worldwide climate system. It indicates
you'll find tele connections. Till the time scholars
aren't able to identify all of the elements
associated with this mechanism and dynamics and
intensity of the roles of theirs, correct prediction
will continue to be a challenge also after using
dynamic models and super computers. The
worldwide climate change has even more
improved the intensity of this struggle. A lot of
accuracy is needed to the forecasting as well as
prediction of monsoon wearing spatio temporal
dimensions to provide sustainability and stability

to Indian economy.

Recommendations:

Urban Flooding: Cities like Mumbai and
Pune are increasingly prone to "flash
floods," which submerge factory floors,
damaging expensive machinery and
electronic equipment.

Cyclones: The increasing frequency of
cyclones on the Konkan coast poses a new
threat to coastal manufacturing units.

According to the Economic Survey

of Maharashtra 2024-25, the industrial
sector's growth is often hit in years
following a poor monsoon due to reduced
rural demand.
Consumer Demand: Since 50% of the
population still depends on agriculture, a
bad monsoon reduces the purchasing power
of the rural population. This leads to lower
sales of manufactured goods like tractors,
motorcycles, and FMCG products.

To combat monsoon-related risks,
industries and the government have adopted
several measures:

Rainwater Harvesting: Many MIDC units
now mandate rainwater harvesting to
ensure water security during lean periods.

Improved Logistics: The development of
the Samruddhi

drainage in industrial parks.

Mahamarg and improved

"Climate Risk

Insurance" for manufacturing plants to

Insurance: A rise 1in

cover losses from floods and storms.
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Abstract:

This research paper examines the representation of the Sundarbans—the world’s largest mangrove
forest—in Amitav Ghosh’s novels, The Hungry Tide (2004) and Gun Island (2019). While traditional eco-
criticism has often focused on stable "green" landscapes like forests and mountains, this study adopts the
perspective of the "Blue Humanities" to analyze the fluid, watery world of the Bengal delta. The paper
introduces the concept of "Tidal Memory'" to argue that the Sundarbans functions as a "Post-Natural"
landscape. This means it is a place where "pure" nature no longer exists; instead, the environment is deeply
scarred by human politics, colonial history, and global warming.

In The Hungry Tide, the analysis focuses on the tension between modern scientific data and local
"tidal" knowledge, set against the tragic historical memory of the Morichjhapi massacre. Here, the tide is
not just moving water, it is a repository of erased histories and "slow violence." In Gun Island, the scope
shifts from the local to the global, illustrating how the ecological instability of the Sundarbans mirrors the
climate crisis in distant cities like Venice. By exploring these narratives, the paper demonstrates how Ghosh
uses the "liminal" or "in-between" nature of the delta to critique human-centered views of the world. The
study concludes that the Sundarbans serves as a prophetic map for our shared future. It suggests that as sea
levels rise, humanity must adopt a "tidal" perspective, where memory, history, and ecology are permanently
and inextricably intertwined.

Keywords: Blue Humanities, Tidal Memory, Post-Natural, Landscape. etc.

Introduction:

For centuries, literature has treated the
environment as a fixed stage—a solid ground
upon which human dramas unfold. In the Western
tradition, we often speak of "The Great Outdoors"
as a place of stability, whether it is the quiet
dignity of a forest or the permanence of a
mountain range. However, as we move deeper
into the 2Ist century and face the escalating
realities of the climate crisis, these old "green"
definitions of nature are no longer sufficient. To
understand our changing world, we must look to
the "blue" parts of our planet: the rivers, the

oceans, and the shifting deltas.

Among the most significant voices in this
environmental shift is the Indian novelist Amitav
Ghosh. In his works, particularly The Hungry
Tide (2004) and Gun Island (2019), the landscape
is not a static backdrop but a restless, living
entity. The setting for these stories is the
Sundarbans, a massive archipelago of mangrove
islands stretching across the border of India and
Bangladesh. Known as "The Tide Country," this
region is defined by a landscape that is neither
fully land nor fully sea. Twice a day, the tides
rush in, drowning miles of forest and mudflats,

only to retreat and reveal a transformed world.
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This paper argues that Ghosh’s portrayal
of the Sundarbans represents a transition from
traditional nature writing to a "'Post-Natural"
framework. A post-natural landscape is one where
the boundary between "the wild" and "the human"
has completely dissolved. In the Sundarbans, the
salt in the water is affected by global dams; the
height of the tide is influenced by melting Arctic
ice; and the very presence of the people is
dictated by colonial-era borders. There is no
"pure" nature here—only a complex web of
biology and human history.

To explore this, the paper introduces the
concept of "Tidal Memory." Unlike the solid
Earth, which allows humans to build monuments
or leave permanent marks, the Sundarbans is a
place of erasure. The tide washes away footprints,
homes, and even evidence of human violence.
Therefore, the history of this place must be
carried in the memories, myths, and stories of its
people. Through an analysis of Piya’s scientific
journey in The Hungry Tide and Deen’s global
odyssey in Gun Island, we can see how Ghosh
uses this watery world to critique our "terrestrial
bias"—the mistaken belief that humans are
separate from the fluid systems of the planet.

Ultimately, the Sundarbans serves as a
prophetic warning. As the global sea level rises,
more of the world will begin to resemble the

n

"Tide Country." By examining Ghosh’s work
through the lens of the Blue Humanities, this
paper suggests that the survival of our species
depends on our ability to navigate a world that is
no longer solid, but liquid; no longer natural, but
post-natural.

Imagine a place where the ground beneath
your feet might not be there tomorrow. That is the
Sundarbans. Located between India and
Bangladesh, it is a massive delta where the tide
rushes in twice a day, swallowing islands and

spitting them back out.

In literature, we wusually describe
landscapes as "settings"—a static stage for human
actors. But in Amitav Ghosh’s The Hungry Tide
(2004) and Gun Island (2019), the Sundarbans is
the main character. It is a "post-natural"
landscape. This means it is no longer a "pure"
wilderness untouched by humans; it is a place
where human history, politics, and global
warming have permanently altered the

environment.

Blue Humanities and Post-Naturalism:
Before we dive into the books, we need two
simple "tools" to understand the analysis:

e Blue Humanities: Most eco-criticism
focuses on "green" things (trees,
mountains). Blue Humanities focuses on
water. It argues that water—especially the
ocean—is not a void. It has its own
history and influence on human culture.

e The Post-Natural: This is the idea that
"Nature" (with a capital N) is over.
Because of the Anthropocene (the age of
humans), every forest and river on Earth
has been touched by human pollution or
climate change. The Sundarbans is "post-
natural" because its survival now depends
on human decisions about dams, carbon

emissions, and borders.

The Hungry Tide: Memory in the Mud:

In The Hungry Tide, Ghosh introduces us
to Kanai (a city businessman) and Piya (a
scientist). They travel into the tide country,
thinking they can "study" or "organize" it.
The Conflict of Knowledge:
The book highlights a clash between two types of
memory:

1. Scientific Memory: Piya uses GPS and
satellites to track Irrawaddy dolphins. She

views the environment through data.

43



I[JAAR

Vol. 7 No. 31

ISSN - 2347-7075

2. Tidal Memory: The local fisherman,
Fokir, knows the water through his body
and his songs. He understands that the
water is alive and dangerous.

The Morichjhapi Incident:

The most powerful part of the "memory"
in this book is the Morichjhapi massacre. In
1979, the government forcibly removed refugees
from a Sundarbans island to "protect the tigers."
This is a perfect example of "Tidal Memory." The
water literally washed away the evidence of
human suffering, but the characters feel the
"ghosts" of that event. Ghosh is saying that we
cannot protect the "greenery" (tigers) if we ignore

the "human" (refugees).

Gun Island: From Local Tide to Global Storm:
If The Hungry Tide is about a specific place, Gun
Island is about how that place is connected to the
whole world. The protagonist, Deen, travels from
the Sundarbans to Venice.

The Myth of the Snake Goddess:

Ghosh uses the legend of Manasa Devi
(the Goddess of Snakes) to show that the
environment has been '"speaking" to us for
centuries. In the past, we called environmental
disasters "myths" or "curses." Today, we call
them "climate change."

The Post-Natural "Weirdness':

In Gun Island, nature starts acting
"weird." Spiders appear where they shouldn't;
wildfires rage; the weather is unpredictable. This
is the "Post-Natural" landscape. The Sundarbans
is no longer just a local forest; it is a "canary in
the coal mine" for the entire planet. The "Tidal
Memory" here isn't just about the past; it’s a
warning about a future where every city (like
Venice) becomes a Sundarbans—vulnerable to

the rising tide.

Analysis: Why the "Tide" Matters:
Why does Ghosh focus on the tide instead of just
"the forest"?

1. Liminality: The Sundarbans is "liminal,"
meaning it is "in-between." It is neither
land nor sea. This mirrors the human
condition in the 21st century—we are in-
between the world we knew and a future we
are afraid of.

2. Fluid History: On land, we build
monuments to remember the past. In the
Sundarbans, the tide erases everything. This
forces the characters to carry their history
inside them through stories and myths. This
is "Tidal Memory."

3. Slow Violence: The environmentalist Rob
Nixon coined the term "Slow Violence."
This is destruction that happens so slowly
we don't notice it (like rising sea levels).
Ghosh uses the tide to make this "slow
violence" visible. Every time the tide comes
in a little higher, a little more of the world

1s lost.

Conclusion: Navigating the Rising Tides:

Amitav Ghosh’s Sundarbans novels teach
us that the environment is not something
"outside" of us. It is a part of our history, our
myths, and our politics.

By calling the Sundarbans a Post-Natural
Landscape, Ghosh warns us that the old ways of
thinking about nature as a "beautiful park" are
dead. We are now living in a world of "Tidal
Memory," where the mistakes of the past are
literally coming back to haunt us through rising

sea levels and extreme weather.
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