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Dear Esteemed Participants,

It gives me immense pleasure and a deep sense of pride to address this
academic gathering organized around the theme “ Contemporary Challenges:
Addressng India’ sBurning I ssuesfor a Sustainable Future.” At atimewhenour
nation standsat acrucia crossroadsfacing challengesrelated to climate change, socid
inequality, economic sustainability, education, hedth, and technologica transformetion
such scholarly ddliberations are not only relevant but essentidl.

| heartily congratulate all the respected professors, researchers and
contributorswho have presented their research papersin this conference. The quality,
depth, and originality reflected in these papers clearly demonstrate a strong
commitment to academic excellence and social responsihility. Your research effortsdo
not remain confined to theory aone; rather, they provide meaningful insights and
practical pathwaystoward building areslient and sustainable I ndia.

| also extend my sincere appreciation to the organizing committee,
coordinators, reviewersand every member of our collegewho hasworked tirdlesdy to
make thisconference asuccess. Organizing an academic event of thisstaturerequires
vision, teamwork, discipline, and dedication, and | amproud of the collective effort
displayed by our ingtitution.

As an educational institution, our responsibility goes beyond imparting
knowledge; we must nurture critical thinking, ethical values, and asolution-oriented
mindset among scholarsand students alike. Conferences such asthisserve asvibrant
platformsfor didlogue, innovation, and collaboration, helping bridge the gap between
academic research and societal needs.

| am confident that theideasand discussionsgenerated herewill inspire further
research, policy thinking, and constructive action. Once again, | congratulate all
contributors and members of the college and wish this academic endeavor continued
successin shaping asustainable and enlightened futurefor our nation.

Warmregards, Shri. Yogesh Sumatilal Bhandari
President
Shri. Amolak JainVidya Prasarak Mandd,
Kada, Tal. Ashti Dist. Beed
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Dear Esteemed Delegates,

Itisameatter of great honor and privilegefor me, asthe Acting President of the
institution, to convey my warm congratulations on the successful conduct of this
academic conference onthetheme® Contemporary Challenges AddressngIndia’s
Burning Issuesfor a Sustainable Future.” Thisconferencereflectstheingtitution’'s
commitment to academic excellence, social relevance, and nationa responghility.

In the present era, India is facing multifaceted challenges that demand
thoughtful analysis, innovative solutions, and collectiveintellectud effort. Academic
platforms suchasthis conference play avita rolein encouraging meaningful dialogue
and generating research-driven perspectives that can contribute to sustainable
development and inclusive progress. The scholarly paperspresented here demonstrate
clarity of thought, depth of research, and astrong concernfor contemporary societal
issues.

| Sncerely congratulate all the faculty members, researchers, and contributors
for their valuable academic contributions. | also extend my appreciation to the
organizing committee, coordinators, reviewers, and supporting staff for their
dedication, teamwork and effective execution of thisimportant academic event.

AsActing Presidert, | firmly believe that suchinitiativesstrengthen ingtitutional
values, inspire young scholars, and enhance theresearch culture of thecollege. | am
confident that theoutcomes of thisconferencewill leave alasting academic impact and
guidefuture endeavors.

| once again congratulate everyoneinvolved and wishthe ingtitution continued
successinits academic misson.

Warmregards,

Shri. Kantilal Fakirchand Chanodiya
Acting President
Shri. Amolak JainVidya Prasarak Mandal
Kada Tal. Ashti District Beed



Dear Esteemed Participants,

Asthe Presdent of the Trugt, | fed aprofound sense of satisfaction and honor
in being associated with this national-level academic conference on the theme
“Contemporary Challenges: Addressing India’s Burning Issues for a
Sustainable Future.” TheTrust firmly believesthat higher education and research
play apivota rolein shaping aresponsible, progressve and sustainable society and this
conference standsasatestimony to that belief.

Indiatoday isconfronted with complex and interlinked challenges environmental
degradation, socid disparities, economic transitions, digita transformetion, and theneed
for inclusive growth. Addressing these concernsrequiresnot only policy interventions
but also strong intellectua engagement, criticad anadyss, and innovativethinking. The
scholarly papers presented in this conference reflect such engagement and provide
valuable perspectivesfor understanding and resolving these pressing national issues.

| Sncerely congratulate all the faculty members, researchers, and contributors
for their commendable academic work. Their dedication to research and commitment
to nationa development aretruly praiseworthy. | also extend my heartfelt gppreciation
to thecollege administration, organizing committeeand al supporting staff membersfor
their meticulous planning and collective efforts in organizing this meaningful
academic event.

The Trust takespridein supporting initiatives that encourage research culture,
interdisciplinary didlogue, and socialy relevant scholarship. Academic forumslikethis
conference not only enhance institutional prestige but also inspire young minds to
pursue knowledge with purpose and respongiility.

| am confident that the deliberations, discussions and outcomes of this
conference will contribute constructively to academic discourse and societal progress.
Onbehdf of the Trugt, | extend my best wishesfor the grand successof this conference
and hopethat such scholarly initiativeswill continueto guide I ndiatoward asustainadle,
inclusve and enlightened future.

Thank you.
Warmregards, Shri. GokuldasAnandram M eher

Trust President
Shri. Amolak JainVidya Prasarak Mandal
Kada, Td. Ashti Dist. Beed
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Dear Attendees,

Weare ddlighted to extend awarmwelcometo al participants of our One Day
Multidisciplinary Nationa Conferenceon*® Contemporary Challenges. Addressing
India’sBurning I ssuesfor a Sustainable Future.” The conference hasprovided a
meaningful platformfor intellectua exchange and scholarly reflection onissuesof critical
national importance.

| Sncerely congratulate all the faculty members, researchers, and contributors
whose research papers have enriched this conference with quality, originality and
relevance. Ther academic effortsreflect astrong research culture and adeep sense of
responsibility toward society and the nation. Such contributions play avital rolein
trandating academic knowledgeinto congtructive solutionsfor contemporary chdlenges.

My special appreciation goes to the organizing committee, coordinators,
reviewers, and supporting staff for their dedicated efforts, effective coordination and
meticulous execution of this event. Their teamwork and commitment have been
instrumental in making the conference asmooth and successful academic endeavor.

Academic conferences like this strengthen institutional values, promote
collaborativelearning and inspire both teachers and sudentsto engagein meaningful
research. | am confident that theideasand insghts generated through this conference
will leavealasting impact onfuture academic pursuits.

Onceagain, | congratulate everyone involved and wish continued successto all
contributorsand theingtitution initsacademic journey.

Best regards,
Shri. Hemant Babulal Pokharna
Secretory
Shri. Amolak JainVidya Prasarak Mandd,
Kada, Tal. Ashti Dist. Beed
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Dear Esteemed Participants,

It givesmeimmense satisfaction, asthe Treasurer of theinstitution, to convey
my hearty congratulationson the successful organization of this academic conference
on the theme “ Contemporary Challenges: Addressing India’sBurning I ssues
for a Sustainable Future.” This conference stands as a fine example of how
academic vision, intellectual rigor and institutional commitment come together to
addressthe pressng needsof the nation.

Sound academic initiativesrequire not only scholarly excellencebut also careful
planning, transparency, and responsible utilization of resources. | am pleased to note
that this conference has been organized with astrong sense of discipline, efficiency and
accountability, ensuring that academic objectives were achieved inameaningful and
sustainable manner.

| Sncerely congratulate all the faculty members, researchersand contributors
whose high-quality research papershave added immense vaueto thisconference. Thelr
work reflectsdedication, foresght, and adeep understanding of contemporary netiona
and global challenges. | aso appreciatethe organizing committee and staff membersfor
their coordinated effortsand prudent management, which have ensured the smooth
execution of thisevent.

Asaningtitution, weremain committed to supporting academic excellence and
research-oriented activitiesthat contributeto nationa development and socia progress.
| am confident that the outcomes of this conference will inspire future research and
respongbleaction.

Once again, | extend my best wishes and congratulations to everyone
associated with thissuccessful academic endeavor.

Warmregards,
Dr. Umesh Ashok Gandhi

Treasurer
Shri. Amolak JainVidya Prasarak Mandal
Kada, Td. Ashti Dist. Beed



[ Editorial ]

It givesmeimmense pleasureto present this One Day M ultidisciplinary Nationa
Conference on“ Contemporary Challenges: Addressng India’sBurning I ssues
for aSugtainableFuture.” Thisthemeisnot merely academicinnature; it reflectsthe
urgent realities of our time and the collective responshility we bear as educators,
researchers, and studentsin shaping abetter tomorrow.

Theenthusiadtic participationof professors, researchers, and sudentsin contributing
high-qudity researcharticlesto thisconferenceistruly commendable. Each paper reflects
deep thinking, rigorous research, and a sincere concern for the social, economic,
environmenta, and cultural challengesfacing Indiatoday. Thediversity of pergpectives
and the depth of analyssshowcased inthisissue demonstratethestrong academic culture
nurturedwithinour inditution.

Thisconferenceisthereault of collective effort. From conceptudizing thetheme
to organizing sessons, reviewing papers, and compiling the proceedings, everyoneat the
college has worked with dedication and a shared sense of purpose. Such teamwork
reflectsnot only academic excdlence but dso ingtitutional unity and commitment.

Mog importantly, thisendeavor highlightsour coremission: to cresteresponsible,
ocidly awvare, and future-reedy sudentswho contribute meaningfully to nation-building.
By encouraging research, critical inquiry, and didlogue on contemporary issues, weare
srengthening thefoundation of our collegeand empowering sudentsto becomethoughtful
leaders and change-makers.

| extend my heartfelt congratulationsto al contributors, organizers, reviewers,
and participants. This conferenceissue stands as a proud academic milestone for our
collegeand atestament to our bdlief that knowledge, when digned with socid respongihility,
becomesapowerful tool for sustainable development.

Let thisbeaningpiraionto continue our academic journey withintegrity, innovation
and adeep commitment to society.

Congratulationsto everyoneinvolved.

Editor in Chief
Dr. J. M. Bhandari (Principal)
Co- Editor
Dr. U. E. Chavan
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A Hybrid NLP and Technical Indicator — Based Framework for
Indian Equities

Somnath Hase
Dept. of Computer Science
Smt. S. K. Gandhi College Kada, India

Vikas Humbe
School of Technology
SRTM University, Sub Center, Latur, India

ABSTRACT

Financial markets react to both historical price movements and financial news.
Traditional technical analysis often misses this narrative-driven impact. This study presents
a hybrid trading framework that combines Natural Language Processing (NLP) sentiment
from news with classic technical indicators to create stock trading signals. Using Reliance
Industries as a case study, the model applies TF-IDF vectorization and a Naive Bayes
classifier to extract sentiment from financial news headlines. This sentiment isthen integr ated
with the Relative Srength Index (RS) and Exponential Moving Average (EMA) indicators. A
rule-based decision engine merges the textual sentiment and technical signals to generate

buy, sell, or hold recommendations.

Results show that adding news sentiment improves under standing and leads to smarter
trading decisions compared to using technical indicators alone. This method offers a clear
and lightweight framework, ideal for short-term trading in emerging markets.

Keywords : Stock Trading, Financial News Sentiment, Natural Language Processing, Technical Analysis,

Naive Bayes, Indian Stock Market
1. Introduction

Predicting the stock market is still a tough
challenge. Financial markets are highly nonlinear,
volatile, and sensitive to information. Traditional
theories, like the Efficient Market Hypothesis,
suggest that stock prices quickly include all available
data. This makes consistent predictions hard.
However, research shows that with the right
modeling and feature selection, we can find
meaningful patterns in stock price movements,
especially in the short and medium term[1].
Historically, most stock prediction methods have
relied on technical analysis. This approach uses
past price and volume data to create indicators like
moving averages, the Relative Strength Index
(RSI), and momentum oscillators. Traders like
these techniques because they are simple and easy

to understand. However, purely technical models
have limits. They do not consider external factors
like corporate news, economic announcements, or
investor sentiment. These factors can greatly affect
market behaviour[2].

In recent years, the fast growth of digital
financial media has driven the use of Natural
Language Processing (NLP) techniques. These
techniques help extract useful insights from
unstructured text. Studies show that sentiment from
financial news headlines relates to stock price
movements. This means that text can provide
predictive value beyond just historical prices[3]. This
observation has led researchers to add news-based
sentiment features to stock market forecasts. With
advancements in machine learning and deep
learning, several studies suggest hybrid models that
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merge numerical price data and textual features. Deep
learning methods like LSTM and transformer models
improve predictions when sentiment from news
articles combines with historical market data[4].

However, these methods often need large
labelled datasets and significant computing power.
This can limit transparency and real-world use.

Another area of research highlights the
need to match model complexity with practical
trading needs. Very complex deep learning models
can act like black boxes. This makes it hard for
traders to understand decisions or evaluate risk.
On the other hand, simpler NLP models, like Naive
Bayes classifiers with bag-of-words or TF-IDF,
can perform well. They also keep interpretability
and are efficient with resources[5].Many
studies on NLP-driven stock prediction focus on
index-level forecasting or multi-stock datasets. This
limits insight into stock-specific trading
systems. Additionally, there are fewer works that
highlight explainable hybrid strategies. These
strategies should clearly combine sentiment signals
with popular technical indicators in a
transparent way[6].

The proposed approach integrates
sentiment extracted from financial news headlines
using a TF-IDF-based Naive Bayes classifier with
classical technical indicators such as RSI and
Exponential Moving Average (EMA). The
framework is evaluated using a major large-cap
stock in the Indian equity market to demonstrate
practical applicability. By combining interpretability,
computational efficiency, and real-time feasibility, the
proposed model aims to bridge the gap between
academic research and actionable trading systems.
The remainder of this paper is structured as follows.
Section II describes the data sources and
preprocessing steps. Section III presents the
mathematical formulation and hybrid modeling
approach. Section IV discusses experimental results
and performance evaluation. Section V concludes
the paper and outlines directions for future research.
2. Data Description
2.1 Price Data

Daily adjusted price data for Reliance
Industries came from Yahoo Finance APIs. We
calculated technical indicators like the 20-day

Exponential Moving Average (EMA) and the 14-
day Relative Strength Index (RSI) to track trend
direction and momentum.
2.2 News Data

Financial news headlines about the stock were
gathered and filtered for relevance. Only the headline
text was used, showing how quickly market participants
consume information during short-term trading.

Table 1. Description and Statistics of the
Dataset Used

Attribute Value Description
Reliance Large-cap
Target Stock Industries Indian equity
Market NSE, India Stock
Exchange
Price Data Daily Sampling
Frequency frequency
Obser\"atlon ~252 trading Data duration
Period days
. . Adjusted
Price Variables 1 Close Price
Technical 5 EMA (20-day),
Indicators RSI (14-day)
Total Trading 220 After indicator
Days Used computation
News Data o Financial news
Type headlines
Total Headlines . .
Collected N headlines Stock-specific
Average
Headlines per N Mean value
Day
Sentiment 3 (Positive, Polarity
Cla Neutral, categories
sses Negative) g
Text 300 TF-IDF
Representation features
NLP Model Mgltmomml Classifier used
Naive Bayes

3. Methodology
3.1 Weak Sentiment Labeling
A weak supervision strategy labelled news
headlines as positive, negative, or neutral. It relied
on specific keywords. This method skips the need
for manual datasets and keeps sentiment cues
intact.
3.2 Text Representation and Classification
Headlines became numerical
vectors through Term Frequency—Inverse
Document Frequency (TF-IDF). We trained
a Multinomial Naive Bayes classifier to predict
sentiment polarity. This method works well for
sparse text representations.
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3.3 Sentiment Aggregation
Average sentiment scores were calculated
from all headlines. This shows the overall market
perception.
3.4Hybrid Trading Strategy
The final trading signal comes from mixing
NLP sentiment with technical indicators:
Buy Signal: Positive sentiment, RSIbelow
overbought levels, and price above EMA.
Sell Signal: Negative sentiment, RSI above
oversold levels, and price below EMA.

Hold Signal: All other conditions.

This rule-based method ensures clarity and
easy understanding.
4. Results

Experimental results show that using NLP-
based sentiment boosts the trading strategy’s
contextual awareness. Technical indicators focus
on price dynamics, but news sentiment explains
market movements from external factors. This
hybrid framework generates stable trading signals
and shows positive returns during the evaluation
period.

NLP- Based News Sentiment Analysis for Reliance Industries

headline

sentiment_score

sentiment

signal

Billionaire Mukesh Ambani's Reliance misses
quarterly profit view

0.25

Positive

BUY

OPEC regains share in India as Russian ol
imparts slump in December

0.296

Positive

BUY

Reliance Industries pauses battery cell plans
in India, Bloomberg News reports

0.0

Neutral

HOLD

iShares India ETF Is The Easy Way To Invest
in India in 2026

0.4404

Positive

BUY

Drifting Tanker Reveals Major Hurdle for
Trump Plan to Revive Venezuela's Oil

0.34

Positive

BUY

India’s Reliance in talks for US permit to
buy Venezuelan oil, sources say

0.0

Neutral

HOLD

India's Reliance Industries will consider
buying Vienezuelan oil

0.0

Neutral

HOLD

India’s billionaires struggle to woo Trump

0.2023

Positive

BUY

HYBRID NLP + TECHNICAL ANALYSIS SUMMARY
Average NLP Sentiment : 0.1455

Latest RSI 1 30.93

Latest EMA (20) 1 1506.33

Final Trading Signal : HOLD

Backtest Final Value : X113,374.22

ROL (%) 0 13.37%

S. Conclusion

This paper presents a hybrid stock
trading framework. It combines financial news
sentiment with technical indicators using
a simple and clear method. A case study on
Reliance Industries shows that mixing NLP-based
sentiment with RST and EM A indicators improves
decision-making in short-term trading. The
approach is efficient, easy to understand,
and ideal for emerging markets. Future work could
expand this framework to include multi-
stock portfolios, deep contextual embeddings, and
real-time streaming data.
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ABSTRACT

The World Trade Organization (WTO) plays a significant role in promoting global
commerce by establishing a transparent, rules-based international trading system. Snce its
establishment in 1995, the WTO has aimed to reduce trade barriers, facilitate free and fair
trade, and ensure smooth flow of goods and services across national borders. Through key
agreements such as GATT, GATS, and TRIPS the WTO encourages trade liberalization,
enhances market access, and promotes economic cooperation among member nations. The
organization also provides an effective dispute settlement mechanism that helpsresolve trade
conflicts and maintain stability in global markets. Additionally, the WTO supports devel oping
and least-developed countries through special provisions and technical assistance, enabling
their integration into global trade. Despite challenges such as protectionism and digital
trade issues, the WTO continues to be a crucial institution in strengthening global commerce
and economic growth.

Keywords : World Trade Organization, Global Commerce, International Trade, Trade Liberalization,
WTO Agreements
Introduction

Global commerce has undergone a
remarkable transformation over the past few
decades, driven by globalization, technological
advancements, and increased economic
interdependence among nations. International trade
has become a critical engine of economic growth,
enabling countries to specialize in the production
of goods and services in which they have a
comparative advantage. However, the expansion
of global trade also requires a stable and transparent
institutional framework to regulate trade relations,
minimize conflicts, and ensure fair competition. In
this context, the World Trade Organization (WTO)
plays a pivotal role in promoting and regulating
global commerce.

The World Trade Organization was
established on 1 January 1995, replacing the
General Agreement on Tariffs and Trade (GATT),
which had governed international trade since 1947.
Unlike GATT, which primarily focused on trade in
goods, the WTO provides a comprehensive
framework covering trade in goods, services, and
intellectual property rights. With more than 160
member countries representing the majority of
global trade, the WTO serves as the principal
international institution responsible for formulating
and enforcing the rules of global commerce.

The core objective of the WTO is to
promote free, fair, and predictable trade by reducing
tariff and non-tariff barriers and eliminating
discriminatory trade practices. Through its
foundational principles such as most-favored-nation
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treatment, national treatment, and transparency, the
WTO seeks to create a level playing field for all
member countries. These principles help ensure
that trade flows as smoothly, predictably, and freely
as possible, thereby fostering confidence among
trading nations and encouraging cross-border
business activities.

One of the most significant contributions
ofthe WTO to global commerce is its role in trade
liberalization. Through successive rounds of
multilateral trade negotiations, the WTO has
facilitated substantial reductions in tariffs and other
trade restrictions. This liberalization has expanded
market access for exporters, lowered costs for
consumers, and stimulated competition and
innovation across industries. By encouraging open
markets, the WTO has contributed to increased
global trade volumes and economic integration
among nations.

The WTO also plays a crucial role in
supporting developing and least-developed
countries in their integration into the global trading
system. Recognizing the disparities in economic
development among its members, the organization
offers special and differential treatment, longer
transition periods, and technical assistance to help
developing nations implement trade agreements and
build institutional capacity. These measures aim to
ensure that the benefits of global commerce are
shared more equitably and contribute to inclusive
economic growth.

Review of Literature

The role of the World Trade Organization
(WTO) in promoting global commerce has been
widely examined by economists, trade analysts, and
international organizations. Existing literature
highlights the WTO’s contribution to trade
liberalization, economic growth, dispute resolution,
and the integration of developing countries into the
global trading system.

Krugman, Obstfeld, and Melitz (2018)
emphasized thatthe WTO has significantly reduced
tariff and non-tariff barriers through multilateral
trade negotiations, thereby facilitating smoother
global trade flows. Their study indicates that
countries participating in the WTO framework
experience greater trade openness and improved

market access, which contributes positively to
global commerce.

Bagwell and Staiger (2002) analyzed the
WTO’s rule-based trading system and argued that
it enhances predictability and stability in
international trade relations. According to their
findings, WTO principles such as most-favored-
nation treatment and national treatment help
prevent discriminatory trade practices and
encourage fair competition among nations.

According to the World Trade
Organization Annual Reports (various years),
WTO agreements including GATT, GATS, and
TRIPS have played a critical role in expanding
global commerce beyond traditional goods trade to
services and intellectual property. These
agreements have supported the growth of
international services trade and strengthened
protection for intellectual property rights, thereby
promoting innovation and cross-border investment.
Rodrik (2011) critically examined the impact of the
WTO on developing economies and noted that
while WTO membership provides access to global
markets, developing countries often face challenges
in fully utilizing these opportunities due to structural
and institutional limitations. However, the study
acknowledged that special and differential
treatment provisions and technical assistance
offered by the WTO help mitigate these challenges
to some extent.

Hoekman and Kostecki (2009) highlighted
the importance of the WTO’s dispute settlement
mechanism in maintaining global trade stability.
Their research concluded that the dispute
settlement system has been one of the most
effective instruments in preventing trade conflicts
and ensuring compliance with international trade
rules, thus reinforcing confidence in global
commerce.

Several studies have also addressed the
challenges faced by the WTO in the contemporary
trade environment. Baldwin (2016) pointed out that
the rise of regional trade agreements and digital
trade has reduced the effectiveness of traditional
multilateral negotiations. Similarly, Evenett (2019)
observed that increasing protectionist policies and
trade wars pose significant threats to the WTO’s



m%,m ISSN 2229-4406

‘%ﬁ 4 _Universal Research Analysis

IMPACT FACTOR

7.338 (SJIF)

Sept. 2025 To Feb. 2026
Issue - XXXII, Vol.- il (Special Issue)

ability to promote global commerce.

In summary, the existing literature suggests
that the WTO has played a vital role in promoting
global commerce by facilitating trade liberalization,
establishing a rules-based trading system, and
resolving trade disputes. However, researchers also
emphasize the need for reforms to address
emerging global trade challenges. This review
reveals a research gap in assessing how the WTO
can adapt its policies to remain relevant in the
evolving global economic landscape.

Objectives of the Study

1. To examine the role of the World Trade
Organization (WTO) in promoting global
commerce.

2. To study the objectives, functions, and
principles of the WTO in international trade.

3. To analyse the impact of WTO agreements
such as GATT, GATS, and TRIPS on
global commerce.

4, To evaluate the contribution of the WTO
toward trade liberalization and market access.

5. To understand the role of the WTO’s

dispute settlement mechanism in resolving

trade conflicts.
Research Methodology
Research Design

The present study is descriptive and
analytical in nature. It aims to describe and analyze
the role of the World Trade Organization (WTO)
in promoting global commerce by examining its
objectives, functions, agreements, and impact on
international trade.
Sources of Data

The study is based entirely on secondary
data, as it focuses on conceptual and policy-oriented
analysis. Secondary data have been collected from:
: World Trade Organization (WTO) official

reports and publications

International trade journals and research

papers

Books on international trade and global

commerce

Reports of international organizations such

as the World Bank and IMF

Reputed websites and online databases

Method of Data Collection
Relevant data and information were

collected through a systematic review of literature,

including books, academic journals, policy reports,
and online sources related to WTO and global
commerce.

Tools and Techniques of Analysis

The collected data were analyzed using:
Comparative analysis
Trend analysis of global
developments
Content analysis of WTO agreements and
policies
Graphs, tables, and charts were used

wherever necessary to support the analysis.

Period of Study
The study covers the period from the

establishment of the WTO in 1995 to the present,

focusing on major developments in global
commerce during this period.

Scope of the Study
The scope of the study is limited to

understanding the role of WTO in promoting global

commerce, including trade in goods, services, and
intellectual property, and its impact on both
developed and developing countries.

Limitations of the Study

: The study is based only on secondary data
Lack of primary data may limit empirical
validation
Findings depend on the accuracy and
availability of published information

Findings of the Study
Based on the analysis of secondary data

and literature, the following findings emerge

regarding the role of the World Trade Organization

(WTO) in promoting global commerce:

1. Promotion of Trade Liberalization

0 The WTO has significantly contributed to
reducing tariffs and non-tariff barriers,
creating a more open and liberal
international trading environment.

0 Member countries have gained improved
access to global markets, resulting in
increased export opportunities and trade
volumes.

trade
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2. Expansion Beyond Traditional Goods

Trade

0 WTO agreements such as GATS (General
Agreement on Trade in Services) and
TRIPS (Trade-Related Aspects of
Intellectual Property Rights) have
extended global commerce into services
and intellectual property.

0 This expansion has facilitated international
investment, innovation and competitiveness
in knowledge-based industries.

3. Enhancement of Trade Stability and

Predictability

0 The WTO’s rules-based system ensures
that trade flows are predictable and
transparent.

0 Principles like most-favored-nation

treatment and national treatment reduce
discrimination and build trust among trading

partners.

4. Effective Dispute Settlement Mechanism

0 The WTQO’s dispute settlement system has
proven effective in resolving trade conflicts
between member nations.

0 This mechanism reduces the risk of

unilateral trade actions and trade wars,
thereby maintaining stability in global
commerce.

5. Support to Developing and Least-

Developed Countries

0 The WTO provides special provisions,
technical assistance, and capacity-building
measures for developing nations.

0 These initiatives help such countries
integrate into the global trading system and
expand their economic participation.

Discussion
The World Trade Organization (WTO) has

emerged as a cornerstone institution in regulating
and promoting global commerce. The findings of
this study highlight both the achievements and the
challenges faced by the WTO in shaping
international trade.

1. Trade Liberalization and Market Access
One of the key roles of the WTO is

facilitating trade liberalization. By reducing tariffs,

quotas, and other trade barriers, the organization

has enabled smoother trade flows among member
nations. The analysis shows that WTO agreements
such as GATT have provided a structured
mechanism for negotiations, allowing countries
especially developing ones to gain better access to
global markets. This has encouraged export-
oriented growth strategies and increased global
competitiveness.
2. Expansion into Services and Intellectual
Property

The WTO’s coverage extends beyond
goods to services (GATS) and intellectual property
(TRIPS). This expansion is significant as it
recognizes the growing role of knowledge-based
industries and global services in the international
economy. Developing countries have gradually
started to benefit from participation in services
trade, though the level of benefit depends on their
institutional readiness and policy support.
3. Stability, Predictability and Dispute
Settlement

The WTO provides a rules-based system
that reduces trade uncertainty. The dispute
settlement mechanism is particularly noteworthy;
it ensures that conflicts are resolved legally rather
than through unilateral action or trade retaliation.
This contributes to stability in international
commerce and encourages confidence among
investors and trading partners.
4. Support for Developing and Least-
Developed Countries

A major strength of the WTO is its focus
on inclusivity. Special and differential treatment
provisions, technical assistance, and capacity-
building programs help developing countries
integrate into the global trading system. This support
enhances their export potential and contributes to
more equitable global economic growth.
5. Challenges and Emerging Issues

Despite its successes, the WTO faces
several contemporary challenges. Rising
protectionism in some major economies, delays in
negotiations for new trade agreements, and the
increasing prevalence of regional trade agreements
reduce the effectiveness of multilateral
frameworks. Additionally, the rapid growth of
e-commerce, digital trade and global environmental
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and labor concerns necessitate reforms in WTO
policies and agreements to remain relevant.
Conclusion

The World Trade Organization (WTO) has
played a pivotal role in shaping global commerce
over the past decades. By establishing a rules-based
trading system, the WTO has promoted trade
liberalization, facilitated market access, and
provided a predictable environment for international
business. Its agreements—GATT, GATS, and
TRIPS—have extended the scope of global trade
beyond goods to services and intellectual property,
fostering innovation and competitiveness.

The WTO’s dispute settlement mechanism
has been instrumental in resolving trade conflicts,
ensuring fairness, and maintaining stability in the
international trading system. Additionally, the
organization’s focus on developing and least-
developed countries through special provisions and
technical assistance has allowed these nations to
integrate more effectively into global commerce.

However, challenges such as rising
protectionism, delays in multilateral negotiations,
and emerging issues like digital trade and
environmental standards highlight the need for
reforms. Strengthening its policies and adapting to
contemporary global trade dynamics will ensure
that the WTO continues to serve as a cornerstone
of international commerce.

In conclusion, the WTO remains a vital
institution for promoting global trade, economic
cooperation, and sustainable development. Its
continued relevance depends on its ability to
balance the interests of both developed and
developing nations while addressing the challenges
of arapidly evolving global economy.
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particle size were obtained from XRD data.

ABSTRACT

In this present work, compositions of copper substituted nickel spinel ferrites samples
with the general formula Ni, ,Cu Fe,0, (with 0.0 < x < 1.0) prepared by standard ceramic
technique is investigated. The formation of single-phase cubic spinel structure of all the
samples was characterized by X-ray diffraction technique. The values of lattice constant
determined from XRD data found to increase as copper content x obeying \egard's Law. The
structural parameters such as lattice constant, X-ray density as well as the bulk density and

KEYWORDS: Lattice Constant, NiCu spinel ferrite, X-ray diffraction.

1.INTRODUCTION

In recent year, the magnetic oxides, namely
spinel ferrites, having the formula MFe O, have
been investigated extensively by many workers
because of their potential application in magnetic
recording, microwave devices, transformers, drug
delivery [1-4]. They are of great importance to the
technologists and academicians owing to their
remarkable electrical and magnetic properties. The
high electrical resistivity, low eddy current and
dielectric loss, high saturation magnetization,
chemical stability etc. are the important aspects of
ferrite material which make them useful in many
applications. These aspects are highly sensitive to
the preparation methodology [5], amount of
constituent metal oxide [6], sintering condition [7]
etc. Usually, spinel ferrites are prepared by ceramic
technique. It is well- known that the properties of
ferrite materials are influenced by the material
composition and microstructure. The sintering
temperature, sintering time, sintering atmosphere
etc. also plays an important role in governing the

properties of spinel ferrites [8].

There are many methods can be used for
low production materials such as sol-gel, chemical
co-precipitation, micro emulsion [9, 10]. We use
standard ceramic method which is easier and
fabrication of material is cheaper than any other
method. In the literature, many reports are available
on the structural, electrical and magnetic properties
of Zn, Cd, Al, Cr, Ti, Mn substituted spinel ferrites
[11, 12]. Among the different spinel ferrites, Niis
one of the most important mixed spinel ferrites and
it is mainly used in high frequency applications. The
properties of Ni** spinel ferrites can further be
modified by substituting Cu** ions. In the present
paper X-ray diffraction method was used to study
the structural property of Ni,_ Cu Fe,O, spinel
system by substituting Cu?** ion in place of Ni** ions.
2. EXPERIMENTAL:

Spinel ferrites of the chemical composition
Ni, Cu Fe,O, with x = 0.0 to 1.0 in step of 0.2
were prepared by using the standard ceramic
method. The samples were prepared by thoroughly
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mixing AR grade NiO, CuO and Fe O, oxide in
stoichiometric proportion and grounded in agate
mortar for more than three hours. The compositions
of these ferrites are shown in table 1. First pre-
sintering of powder was carried out at 1225K for
12 hr. The sintered powder is again reground and
sintered at 1375K for 12 hr. The prepared samples
were characterized by X-ray powder
diffractometer (Phillips X-ray diffractometer,
Model PW 3710) using Cu-Ka radiation (A =
1.5406A) in the 20 range 20°-80°.

TABLE 1 - Chemical composition of various

components of Ni, Cu Fe,O, (x=0.0, 0.4,
0.8) system in mole percentage

C"mp;(’s‘t“’“ NiO CuO Fe,0,
0.0 50 0 50
0.4 30 20 50
0.8 10 40 50

3.RESULTS AND DISCUSSION:

Fig.1 shows the typical X-ray diffraction
(XRD) patterns of Ni,_ Cu Fe O, (with x = 0.0,
0.4 and 0.8) spinel ferrite system. The XRD
patterns indicates that all the composition exhibits
single phase cubic spinel structure and exclude the
presence of any secondary phase. The Braggs
reflection observed in XRD pattern are intense and
sharp. The XRD pattern shows the reflections
(220), (311), (222), (400), (422),(511), (440) and
(533) belonging to cubic spinel structure. The
analysis of XRD pattern reveals the formation of
single-phase cubic spinel structure. No extra peak
has been detected in the XRD pattern.
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Fig. 1: X-ray diffraction patterns of Ni
Cu Fe,O, (for x=0.0, 0.4 and 0.8) ferrites.

1-

Using XRD data the inter planer spacing
(d) was calculated using Bragg’s law and the values
of lattice constant (a) of all the samples was
calculated by the relation [13];
1
a=dy(h’+k+1° )
where, a is the lattice constant, d is inter
planer spacing and (h k 1) is the Miller indices. The
values of lattice constant is given in table 2. It is
observed from Table 2 that lattice constant increases
very slowly with increase in copper content ‘x’.
The small variation in the lattice parameter with
copper substitution can be explained on the basis
of very close ionic radii of nickel (0.69A) and
copper (0.72A)
The X- ray density of all the samples was

estimated from the relation,
dx = 8M / Na’
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where, M is molecular weight ,

a is lattice constant,

N is Avogadro’s constant = 6.022 x 10%.

The values of X-ray density are given in
table 2.

Table-2 shows that X-ray density
decreases with copper substitution linearly. The
particle size t was calculated using Scherrer’s
formula [14];

. 0.9A
BcosO

where, A is wavelength, f is full width at
halfmaxima and 0 is glancing angle for (311) peak.
The values of particle size are shown in table 2.
TABLE 2
Lattice constant (a), X-ray density (dx), bulk
density (d,) and particle size (t) for Ni _
Cu Fe,O, (x = 0.0, 0.4, 0.8)

X a dx dB T
(A)  (gm/cm3) (gm/cm3) (um)
0.0 8.3259 5.3949 4.2096 2.6
0.4 8.3555 5.3797 4.7686 2.0
0.8 8.3912 5.3571 4.3507 2.8
4. CONCLUSIONS

The single-phase nature of all the samples
of Ni-Cu spinel ferrite was confirmed by X-ray
diffraction analysis. The lattice constant determined
from XRD data increases with increase in copper
content X upto x = 0.8 which is understood from
the difference in ionic radii of Ni** and Cu*". X-
ray density decreases with increase in copper
content x.
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ABSTRACT
In today's digital age, it is not enough to simply store information in physical form.
Libraries, museums, archives, and cultural institutions use digitization to store information
indigital form.Digitization isthe conversion of physical information into digital form. Archiving
is the safe, accessible, and long-term storage of this digital information.This paper higlight
the historical evolution of preservation practices driven by technological advances, as
libraries, archives, and museums have faced the challenge of preserving historical collections
throughout history, while many traditional preservation methods are expensive and involve
a large amount of human effort. Artificial intelligence plays a key role in preserving and
enhancing historical information. This article explores emerging trends in incorporating Al
technologies into preservation practices and provides insights into the transformative role

of artificial intelligence in preserving for the future.

Keywords:Artificial Intelligence, Digitization and Archiving.

Introduction:

Preservation and conservation of historical
written materialsmeans the preservation and
preservation of historical documents, manuscripts,
books, correspondence, maps, and other written
sources. This includes not only their collection, but
also their long-term preservation, availability for
use, and the permanent preservation of information
for future generations.Preserving the written
material was a very difficult task, because the paper
was affected by heat, wind and rain. This caused
the paper to tear, making the information on it
unclear. In the past, spraying pesticides, cleaning,
etc. were used to prevent this.But in today’s 21st
century, in the digital age and the era of artificial
intelligence, digitizing and storing information has
become easier.Al’s ability to redefine the archiving
and digitization process not only presents an
opportunity to preserve our cultural heritage, but

also a responsibility to address the ethical
implications that come with such powerful
technologies.Artificial intelligence has made it
possible to make India’s cultural heritage and
historical legacy available to the next
generation. This article discusses the role of artificial
intelligence in digitization and archiving.
Meanings of Keywords:

1) Artificial Intelligence:

Artificial intelligence is a computer system
or mechanism that is capable of thinking, learning,
making decisions, solving problems, and gaining
knowledge from experience, similar to human
intelligence.

According to John McCarthy: “Artificial
intelligence is a system that imitates human
intelligence.”

According to Stuart Russell and Peter Norvig:
A system that acts intelligently, makes decisions,
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and achieves goals is called artificial intelligence.”
2) Digitization:

“Digitization is the process of converting
information in physical (paper, manuscript,
photograph, audio-video, etc.) form into digital
(electronic) form.”

“Digitization is the process of converting
physical or analog information into digital form for
easy storage, access, and preservation.”

According to UNESCO” Digitizationis
the process of converting analogue or physical
information into a digital form that can be
stored, accessed and preserved electronically.”
3) Archiving:

A collection is the gathering, arrangement,
and preservation of various things (objects,
information, artworks) together, which results in
an aggregation, storage, or compilation; it may be
related to a specific subject (e.g., abook collection)
or in the form of historical records, artworks,
information (e.g., a library, a museum).
According to Society of American
Archivists” Archiving is the systematic process
of acquiring, preserving, and making available
records of enduring value.”

According to UNESCO” Archives are records
of enduring value preserved for their historical,
legal, administrative, or cultural significance.”

As mentioned above, different types of definitions
of Keywords have been introduced.

Role of Al in Digitization:

Digitization is the conversion of physical
information into digital form.Today, libraries,
museums, archive, educational and cultural
institutions are digitizing documents on a large
scale.In this process, artificial intelligence (Al) has
made digitization faster, more accurate, smarter and
more effective. The following diagram illustrates the
role of artificial intelligence in digitization.

Handwritten Text
Recognition & Quality
Control

OCR (Optical Character
Recognition)

Role of AT in
Digitizaton

Autometic metadeta
generation and Language
recognition & translation

Image Processing

Classification & Indexing

1) OCR (Optical Character Recognition) :

OCR (Optical Character Recognition) is
the process of converting characters and text from
scanned documents or images into a digital form
that can be read by a computer. Traditional OCR
systems were limited; they could only recognize
clear, printed text. Artificial intelligence (Al) has
made OCR systems more accurate, intelligent, and
multilingual. Al-based OCR: Cleans up blurry
images, removes blemishes, and improves contrast
and brightness, increasing text recognition accuracy.
2) Handwritten Text Recognition:

Handwritten Text Recognition (HTR) is
the process of recognizing handwritten text
(handwriting) by a computer and converting it into
digital text. Handwritten text recognition is more
complex than printed text because: each person’s
handwriting is different, the size, alignment, and
style of letters vary, and old documents are torn,
blurred, or worn. Artificial intelligence effectively
solves these challenges. In the HTR system
recognizing handwritten characters in an image,
creating words and sentences from the characters,
increasing accuracy by understanding the context
of the text, and from this, understanding the
meaning and context of the text.

3) Image Processing :

Image Processing is the process of
modifying, analyzing, and extracting useful
information from images using a computer.Image
processing includes image acquisition, image
enhancement, image analysis, and image feature
recognition. Al has made all these processes
decision-making similar to human intelligence.
Image Segmentation is the process of dividing an
image into different parts, separating text, images,
and background.Image Restoration and
Reconstruction involves the important task of
digitally repairing torn, incomplete, or damaged
images, restoring old photos, maps and manuscripts.
4) Automatic Metadata Generation :

In today’s information age, millions of
digital documents, images, audio-video files are
stored in libraries, archives, museums and digital
repositories. Metadata is essential for proper
management, search and retrieval of this
information. Since manual metadata creation is
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time-consuming and error-prone, automated
metadata creation based on artificial intelligence
(AI) becomes important. There are three types of
metadata, which include descriptive (title, author,
subject, keywords), structural (number wise pages,
file structure) and administrative metadata
(creation date, format, rights.) Natural Language
Processing is used to help Al read the text in a
document, identify important words and concepts,
and create topics, keywords, and summaries.

5) Document classification and indexing:

Digital libraries, archives, museums and
research institutions store a large amount of
documents. Classification and indexing of these
documents is very important to facilitate their
search, retrieval and management. In the traditional
way, this work depends on human labor, which is
time-consuming, error-prone and veryexpensive.
Artificial Intelligence (AI) brings automation,
accuracy and speed to this process.Document
classification simplifies digital collection
management by grouping documents according to
subject, type, period, author, etc.In indexing, Al
identifies important words and metadata in the
document and creates a suitable index for the
search system. It understands the context of the
words and does the appropriate tagging.

6) Document classification and indexing:

In the digital age, information is available
inmany languages and scripts. Libraries, archives,
research institutions, online forums, and other
places contain a large amount of multilingual
documents. Language recognition and translation
are crucial to ensure the discovery, retrieval, and
use of this information. Traditional human
translation is time-consuming and error-prone.
Artificial intelligence has made accurate language
recognition and automated translation possible. This
process involves accurately converting text from
one language to another, taking into account
vocabulary, grammar, context, and style. Artificial
intelligence uses Machine Translation (MT)
systems to translate, and Neural Machine
Translation technology takes semantics, grammar,
and context into account, producing accurate and
natural translations based on context.

7) Quality Assurance:

Quality Control (QC) is a system for
checking whether a product, process, or service is
of the proper quality. Traditional Quality Control
uses human observation, measurement, and sample
inspection. However, human observation is subject
to errors, limitations in accuracy, and is a time-
consuming process. Artificial Intelligence has made
quality control more automated, accurate, fast, and
data-driven.Al identifies patterns and predictive
defects from historical product data and works to
improve and predict quality. Artificial intelligence
uses Natural Language Processing to identify
errors, discrepancies, and omissions in a document
or report.

The role of artificial intelligence in
digitization has been explained above.

Role of AI in Archiving:

Archiving is the process of preserving,
managing, and keeping important information or
documents available for future use in a secure
manner.Digital archives include scanned
documents, e-books and databases, multimedia.
Traditional archiving methods involved storing
documents in filing cabinets or archives, manually
classifying and indexing them. This process was
time-consuming, error-prone, and limited search
ability. Archiving means preserving, preserving, and
making available important information or
documents for future use in a secure manner.

Document classification is made possible
by artificial intelligence. Al automatically classifies
documents by subject, author, type, and time period.
This makes managing large digital collections
easier. Artificial intelligence automatically generates
metadata during archiving. In this, Al creates key
words, summaries, keywords, indexes in the
document. In doing so, it uses Natural Language
Processing (NLP) to create consistent and
searchable information.

Language Detection & Translation helps
increase the search ability of archives by
automatically translating and identifying multilingual
documents.It is useful for converting handwritten
and printed documents into digital format through
OCR and HTR processes and for text recognition,
correction and classification.It involves restoring
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faded or damaged documents by digitally enhancing
old images, maps, and photographs.Artificial
intelligence helps identify errors or discrepancies
in scanned documents and keep data accurate,
complete, and organized.Collections are being
organized with the help of natural language
processing, machine learning, biometric
identification, optical character recognition and other
cutting-edge artificial intelligence technologies to
realize the innovation of automated archiving and
intelligent classification.

The main way to achieve this is to rely on
natural language processing technology to deeply
train machine learning models through large
information of text files, accurately extract key
information and semantic features of the text, and
analyze possible correlations between text
properties and categories. On this basis, machine
learning algorithms are used to classify and model
multi-dimensional data and build a dynamically
updated corpus. When new collection data is input,
the system will intelligently compare it with the
existing model in the corpus, and quickly complete
intelligent classification of collections through
pattern matching and feature analysis.

Artificial intelligence is revolutionizing the
archiving process. Artificial intelligence makes
documents accurate, fast, automated and
searchable. It also makes libraries, museums and
archives more efficient. Preservation and retrieval
of multilingual, old, handwritten and digital
documents has become possible thanks to artificial
intelligence. Artificial intelligence-based archiving
has become an essential tool for the future of digital
information management.

The names of major institutions engaged
in digitization and archiving through artificial
intelligence (Al) are given below.

1) National Archives of India (NAI).

2) Asiatic Society, Calcutta (India).

3) Al4Bharat (India) (Research Lab)

4) Bhandarkar Oriental Research Institute

(India)

5) Saraswathi Mahal Library (India)

6) University of Toronto & National Archives

7 National Archives and Records
Administration (NARA), USA

8) The National Archives, UK

9) Time Machine Project (Europe)

10) SUCHO (Saving Ukrainian Cultural
Heritage Online)

Conclusion :

The use of Al in digitization and archiving
helps organizations create fast, accurate,
automated, multilingual, and searchable digital
collections. This enables libraries, archives, and
museums to achieve efficient, future-proof, and
research-friendly information management.
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ABSTRACT

The skin is the largest and most substantial organ of the human body.Skin diseases are
common for every age group of people throughout the world. The psychosomatic aspect of
the skin as an organ has interesting implications for a number of diseases. The disfiguring
effect of many eczematous diseases affects not only the body, but also the psyche, and both
are in constant interplay during the course of chronic skin disease. A number of common
diseases account for the vast majority of the skin disease burden; therefore, implementing
effective treatments targeted at those conditions results in significant gain for both personal
and public health. Among the various treatment modalities, the usage of medicinal plants
gained greater extent of therapeutic efficacy as well as least side effects and is getting
popularity in modern ages. This article mainly focuses on certain common child skin disease
conditions and the plants used in the treatment of diseases and the different formulations
that are available in the pharmaceutical field. Total 10 diseases get cure by 60 plant species

Key words: Child, Acne, Dermatitis, Medicinal plants, Skin diseases, Treatments etc.

INTRODUCTION:

Medicinal plants used for skin-related
diseases were prepared using maceration and
applied topically as lotion. Commonly encountered
childhood diseases in the study area. The nominal
group technique and the interviews enabled the
researcher to identify 8 diseases categories
generated from the prevalent 20-24 sub-diseases
as classified by the participants. The most prevalent
categories of childhood diseases were skin-related
diseases (Burns, skin irritation and warts). Skin-
related diseases are still a huge concern and cause
morbidity among children in developing countries.
According to Hay et al., 2014, skin infections
contribute to approximately 34% of occupational
health diseases globally. Notably, the high
occurrence of skin-related diseases in children could
be associated with their low immune systems or

low socio-economic status, favourable tropical
weather, neglect and poor hygienic living conditions,
including the lack of clean water and sanitation,
particularly in the remote areas. The high
prevalence of skin-related diseases observed in the
current study may be partially associated with
opportunistic skin infections.

The interest in nature as a source of
potential chemotherapeutic agent continues.
Natural and their derivatives represent more than
50% of all the drugs products in clinical use in the
world today. Higher plants contribute no less than
25% of the total . In the last 40 years, many
potent drugs have been derived from flowering
plants. The purpose of this work is to present few
lesser known traditional Indian medicinal plants,
their bioactive phytochemical, part of the plant used
in various children skin diseases. In present study
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the survey & documentation of 60plants useful in
child skin care were studied in some localities like
Khadakwadi, Wadgoan Sawatal, Karjule Harya,
Kasare, Gargundi, Palashi, Pokhari, Palaspur,
Garkhindietc of Parner Tehsil, Ahilyanagar
(Ahmednagar) district, Maharashtra. Enumeration
of plants includes botanical name, family, local
names and uses with detailed formulation, mode
of use and doses. These plant species are related
to the various paediatrics skin problems. These
plants have been utilized as home remedies. Some
plants are also used in the product like gel, paste,
lotion, powder etc

MATERIALS AND METHODS:

The study area was surveyed randomly in
different regions of Parner Tehsil of Ahmednagar
District from December 2023 to June 2024. Local
people who have knowledge about medicinal use
of plants were interviewed and documentation done
by using questionnaire. The purpose of the
interview was explained to informers and approval
was obtained regarding the names of plants used
for treating child skin issues. Plants were identified
with the help of Ahmednagar District
(Maharashtra) and Flora of Maharashtra.

Skin Diseases
1. Eczema (Dermatitis)-

Eczema an inflammatory response to a
variety of agents acting on the skin from outside or
from within the body such as chemicals and drugs,
hypersensitivity to various antigens and haptens.
Eczema is an inflammation of skin due to immune
system activation against an allergen stress, or
environmental triggers. There are 8. several types
of eczema including atopic dermatitis, contact
dermatitis, dyshidrotic eczema, neurodermatitis,
nummular eczema, stasis dermatitis, and hand
eczema. In 2010, it was estimated that eczema
affected approximately 230 million people
worldwide, that is, nearly 3.5% of the world
population @ The most common treatment for
eczema is corticosteroids. However, patients are
highly affected by side effects caused by long-term
use. The incorporation of some topical herbals into
the treatment regimen may minimize these side
effects @

Plants Used in Eczema

Sr.| Botanical Name | Local Use/s
No| & (Family) Name
1 | Aloebarbadensis | Korphad | Fresh leaf paste is applied

Mill. (Liliaceae) externally on infected area

twice a day till cure.

2. | Triumfettarhombo | Chutri
idea Jacq.
(Tiliaceae)

Fresh leaf paste is applied
externally on infected area
twice a day till cure.

Crushed leaves are
applied on infected area.

3. | Cocculushirsutus | Vasanvel
(L.) Diels

(Menispermaceae)

2. Psoriasis-Psoriasis is a chronic inflammatory
dermatitis associated with arthritis, myopathy,
enteropathy and heart disease, mainly affects skin
of elbow, knees, scalp and lumbosacral areas.
Plants Used in Psoriasis-

Sr.| Botanical Local Name | Use/s
No| Name
& (Family)

1 | Argemone Bilayat, Fresh plant sap and
mexicana. Pivala paste of root powder
(Papaveraceae) | Dhotra applied externally on

infected area.

2. | Glycyrrhiza Licorice Root extract is
glabra Linn. Jeshthamadh | applied on infected
(Fabaceae) area.

2. Acne- Acne is one of the most widespread
human diseases. It affects over 80% of teenagers
and may remain until adulthood. About 67 million
visits for acne treatment were reported between
2005 and 2016 ¥ Besides, acne is associated with
infectious pathogens such as Cutibacterium acnes,
although other organisms, such as Staphylococci,
have also been isolated © These organisms also
induce inflammatory reactions that may complicate
the treatment. Thus, acne treatment protocol
depends on its severity. Alternative and
complementary medicine is common in patients
affected by acne and infectious skin diseases >
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Plants Used in Acne-

Sr.| Botanical Name Local Use/s
No. | & (Family Name
1. | Arnicamontanal. | Arnica | Shoot extract is
(Asteraceae) externally
applied on acne.
2 | CitrusaurantiumL. | Santra Fruit juice and
(Rutaceae) peel externally
applied on acne
3. | Cucumissativus L. Kakdi Seed paste
(Cucurbitaceae) applied on acne.
4. | Cocculushirsutus Vasanvel | The paste of
(L.) Diels leaf is applied
(Menispermaceae) on acne
5. | Ficusreligiosal. Peepal, | Bark is crushed
(Moraceae) Pimpal | with water and
apply on
pimples
6. | Lavendulaangustifolia| Lavender | Volatile oil
L. from flower is
( Lamiaceae) externally
applied on acne.
7. | Melaleuca Teatree | Leafoil applied
aternifolia Ched. oil on acne.
(Myrtaceae)
8, | RosaindicaL. Rose Rose water
(Rosaceae) applied on acne
9. | Smmondsiachinensis | Jojoba Seed oil is used
(Link) C.K. Schneid. externally on
( Buxaceae ) acne.

4. Furuncles (Boils, Burn)-
One of the most health-threatening issues
in the world is burn injury. The healing of burn
wounds is a complex process, involving
inflammation, granulation, and tissue remodelling.
Since ancient times, plants have been used as
therapeutics. Medicinal and conventional plants are
considered to treat a wide range of diseases as
healthy, sustainable, and inexpensive sources of

treatment for wounds (19

Plants Used in Furuncles (Boils, Burn)

Sr. | Botanical Name Local Name | Use/s

No. | & (Family)

1. | AloebarbadensisMill. | Aloe Leaf gel is
(Liliaceae). externally applied

on burn.

2. | Amorphophallusbulbifer | Suran Decoction of root
Blume (Araceae) and leaf is applied

on burn.

3. | Murrayakonenigii Kadhipatta | Leaf oil and extract
(L.) Spreng. applied on burn till
( Rutaceae ) it cures.

4. | Allanthus excelsRoxb. | Maharuk Leaf paste is
(Simaroubaceae) applied till cure.

5. | Amaranthusspinosus Katemath Paste of root is
L.(Amaranthaceae) applied on boils.

6. | Allium sativumL. Garlic Paste of bulb is
(Liliacaeae) applied on boils.

7. | Alliumcepa L. Onion. Paste of bulb is
( Liliacaeae) applied on skin

allergy due to burn
& boils.

8. | Bryophyllumpinnatum(L [Patharchatta. | Paste of leaves on
am.) Kurz. boils and sores.
(Crasullaceae)

9. | Cheilocostusspeciosus | Rasoliya Leaf paste on boils.
(J.Koenig.) C.D. Specht. Root paste with oil
(Zinziberaceae ) of Cinnamomum

tamalaalso on boils

10 | Flacourtiaindica Tambut, Paste of bark
(Burm.f.) Merr. Athruna externally applied
(Flacourtiaceae) on boils or

carbuncle

11. | Ficusreligiosal. Peepal,Pimpa | Bark is crushed
(Moraceae) 1 with water and

apply on boils

12. | Lepidagathiscuspidate | Kate Paste of leaves
Nees. Adulsa,lkhra | applied on boils and
(Acanthaceae) blisters

13 | Mangiferaindica Mango tree, | The gum is applied
L.(Anacardiaceae) Aam externally on boils

14. | Mirabilis Gulbans, Leaf juice is
jalapaL.(Nyctaginaceae) | Gulbakshi externally applied

on burns.

15. | Solanumamericanum Kaamoni, Fruit powder with
Mill ghati, milk is orally given
(Solanaceae) American for boil

Black
Nightshade
16. | Vandatessdlate (Roxb) H Vanda Root paste is
Orchid externally applied
on burn.
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5. Scabies - Scabies is a common ectoparasitic
infestation caused by Sarcoptesscabei, a
human-specific mite that is highly prevalent in some
areas of the developing world. Scabies

is transmitted by direct contact.

Plants Used in Scabies

Sr. | Botanical Name | Local Use/s

No. | & (Family Name

1. | Allanthusexcels | Maharuk. | Leaf paste is applied twice a
Roxb .Maharuk day on scabies till cure
(Simaroubaceae)

Latex of stem is mixed with
equal quantity of coconut oil
and applied once a day for 2-
3 days on scabies.

2 | Argemonemexican | Bilayat,
aL. Pivala
(Papaveraceae) | Dhotra

3. | Azadrachta Kadu Stem bark ash is mixed
indica A. limb with coconut oil is
Juss.(Meliaceae) applied on scabies.

4. | Curcumalonga | Haldi, | Rhizome of Curcuma and leaf
L.(Zingiberaceae) | Curcuma | of

Azadirachta indica taken in
equal Proportion, crushed to
make paste and applied over
scabies

5 | Clitoriaternateal.. | Gokarna | Leaf juice is given orally

(Fabaceae) twice a day for six days to
cure scabies

6. | Euphorbia Tidhari | The stem pulp is externally
antiquorunL. Nivadung | applied to cure skin diseases
(Euphorbiaceae) such as sores and scabies.

7. | Hibiscusrosa- | Jasvanda | Paste of leaf externally
sinensisL applied on scabies
(Malvaceae)

8. | Mirabilis Gulabkshi | The root paste is smeared in
jalapal.Gulabkshi scabies
(Nyctaginaceae)

9. | Plumeriarubra | Chafa
L.(Apocynaceae)

Bark paste is externally
applied on
Scabies

10. | Phyilanthusembl | Amla The fruit extracted juice of

ical. E.officinalis is mixed with
( Euphorbiaceae) sugar and the mixture is
orally taken for scabies

6. Warts. -Warts are infection of the epidermis
caused by human papilloma virus (HPV) of
different genotypes. Different HPV types may
preferentially infect either cornified stratified
squamous epithelium of skin or uncornified mucous
membranes.

Plants Used in Warts-

Sr. | Botanical Name | Local Use/s
No.| & (Family Name
1. | Curcumalongal. | Haldi, Rhizome
(Zingiberaceae) Curcuma | is applied
on warts.

7. Itching. -Itching (pruritus) may develop because
of any one of several factors and these

should be elicited whenever possible. For example,
the presence of parasites (scabies,

especially in children) causes intolerable itching,
so the underlying complaint should be

treated

Plants Used in Itching-

Sr. [Botanical Name ILocal Name Use/s

No |& (Family

1. |AvenasativaL. (
Poaceace)

Shofan Colloidal oat extract
is externally applied

on infected area.

2. Cynoglossumlanceolat [Nisurdi,Kali Uuice of Leaves orally

um Forssk. Nisurdi igiven for itching.
Boraginaceae) Laksmana
3. (CaseariadlipticaWilld,Chilla Paste  of Leaves
Flacourtiaceae) @applied on infected

area.

4. [Curculigoorchioi desGalKali musli Rhizome extract

ertn. applied as paste on
Hypoxidaceae) itching
5. MdiaazedarachL. |Baikan,Bakam |The fruit paste is
Meliaceae) applied externally on
skin allergy

Paadha/ Pahadvel [Paste of
Leavesexternallyappli
ed on skin.

6. (Cissampeospareira
IL.(Menispermaceae)

7. Phyllanthusemblical. |Amla
Euphorbiaceae)

Euphorbiaceae 1.The
fruits are orally taken
ffor dry skin & itching.
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8. Pongamiapinnata (L.) [Karanju,Karanj |Oil from
Pierre.( Fabaceae) Seeds rubbed on
itching.
9. SennatoraL. [Takala, Tarota  Paste of seed powder
Caesalpiniaceae) mixed with wheat
flour made used on
boils itching
10. Terminalia alata Ajantree,Ain,Sant Paste  of
B. Heyne ex Roth, aliSatada Leaves applied on
Combretaceae) itching
11. VMitexnegundoL. Nirgudi Leaves fried in
Verbenaceae) mustard oil made on
boils itching
12. Brassica Mohari,Rai Paste of seeds & oil
juncea(L.)Coss. applied on itching,
Brassicaceae)
13 Celosiaargenteal. [Kurdu,Kombada [The decoction
Amaranthaceae) ofleaves is used to
wash skin of allergy
14 GarugapinnataRoxb. [Kakad, Garuga, [Fruit pulp is applied
Burseraceae) Uiga on itching.

8. Others —Cut &Wounds, Chicken Pox, Rashes,
Diaper rash, Dry skin, " Cuts& scraps, Ringworms,
Leprosy, Swelling &pains, Insect bite, Dark spot

etc.
Plants Used in Others-
Sr.| Botanical Name Local Name | Use/s
No| & (Family
1. | Aloebarbadensis Aloe a) Gel is applied externally on
Mill.( Liliaceae) Small wounds, minor skin
irritations like bumn up,
injures and scratched affected
area.
b) Gel with olive oil in the
ratio 3/2 is applied on
affected Diaper Dermatitis
area for the children in each
age group three times in a day
for a period of 10 days
2. | Achyranthesasperal | Aghada Root paste is applied on
(Amaranthaceae) affected area of insect bite
3..| Azadirachta indica Kadu limb Giving a bath with neem leaf
Aluss. water for Skin allergy and
(Meliaceae) skin rash.
4. | Averrhoacarambola L. | Star fruit Apply the star fruit pulp on
( Oxalidaceae) the ring worm infected area
5. | Aervasanguinolenta(L.) | Desert cotton | Leaf paste applied externally
Blume (Amaranthaceae) on cuts and wounds

6. | Acoruscalamus L. Vekhand Sgm rhizome paste is applied
( Aracaceae /Acoraceae) twice aday up to 7 days on

chicken pox.

7. | Bacopamonnieri(L.) Bramhi Leaf pest is applied on Skin
Edwall. diseases and rashes.
(Scrophulariaceae)

8. | CalendulaofficinalisL. | Makhmali Flower is used for compresses
( Asteraceae) in poorly healing wounds,

bruises, rashes, boils and
dermatitis.

9. | CocosnuciferaL. Naral/Coconut | Coconut oil is applied on
(Arecaceae) Diaper rash, Dry skin, Cuts

and scrapes

10.| Cyanodon dactylon Durva Whole plant Paste applied on
(L.) Pers.( Poaceae) affected. Cuts and wound

11.| Catherantusroseus(L.) | Sadafuli Leaf pest is applied on
G.Don. wound.

(Apocynaceae)

12.| CassafigulaL. Bahava Pulp of ripe fruit applied on
(Fabaceae) ringworm.

13.| Eranthemum pulchellum | JungliAboli | Leaves applied externally on
Andrews feet cracked.

(Acanthaceae)

14.] Mimosa pudica L. Lajalu Root paste id applied on
( Mimosaceae) wound.

15.| Ecliptaprostrata (L.) | Bhringaraj, | Leaf juice is applied to stop
Hassk.(Asteraceae) Maka bleeding in fresh cuts

16.| Crossandra Aboli Flower extract is remedy for
infundibuliformis wound healing.

(L.)Ness (Acanthaceae)

17.| OxaliscorniculataL. | Amboshi Paste of aerial shoot & root is
(Oxalidaceae) applied over inset bite.

18.| OcimumsanctumL. Tulsi Leaves extract applied
(Lamiaceae) onRingworm,Leucodermaand

Dark spot infected area.

19.| Gloriosasuperba L. Kal-lavi Comn juice is applied over
(Liliaceae) leprosy infected area.

20.| Trigone lafenumgraecum| Methi Seed soaked in half glass of
L water for overnight. 10 ml of
(Fabaceae). water is given 2-3 times a day

for 2-3 days till the eruption
of pox is brought out
completely

21.| Wrightia Pandukuda | Latex is applied on cut and
arborea wound
(Dennst.) Mabb.

(Apocyanaceae)
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RESULTS AND DISCUSSION

During the investigation, it was found that
60 plant species were used as herbal medicine for
the treatment of child skin diseases. Of 60 genera
and 44 families of angiosperms, Fabaceae with 5
species ranked first, and was the dominant family
followed by Liliaceae, Menispermaceae,
Asteraceae and Euphorbiaceae with three species
each. Majority of families were monospecific. Nine
species namely, Aloe barbadensis,
Argemonemexicana, Phyllanthusemblica, Mirabilis
jalapa, Azadirachta indica,Ailanthus excels,
Curcuma longa Cyanodondactylon,
Glycyrrhizaglabra, used to cure various kinds of
skin diseases.while Wrightia tinctoria is extensively
used for psoriasis ("'. Anthropogenic disturbances
such as unsustainable harvesting, cultivation
practices and overexploitation lead to threat to such
potential genetic resources. Such Anthropogenic
pressures lead medicinal plants to decline drastically
in its natural condition ®.

CONCLUSION:

Herbal drugs have found to possess great
potential in the treatment of various kinds of child
skin diseases. Medicinal plants are a rich source
of active ingredients and can be effective for
treating skin inflammations in the pediatric age
group. It is important to know what herbal
preparations are available, how to use them, what
possible side effects or interactions may occur to
allow for more effective patient counselling. As
their use has increased in recent years, further
research is needed regarding the effectiveness,
safety, optimal uses, and standardization of herbal
preparations "

A total of 60 species have been recorded
for the treatment of child skin problems. The
information collected from respondents indicates
that they are aware about medicinal plants and their
uses. This knowledge was inherited from their
ancestors but vanishing gradually and requires
attention. Most of the plants were wild and herbs,
so their conservation is necessary for utilization of
generations to come. This can be done by
encouraging local people for the cultivation of these
plants. Furthermore, this preliminary study may act
as a baseline for the discovery of new plant-based

medicines. These plant species can be Studied in
detail for different phytochemicals to understand
their medicinal activity
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6]

Need for Contract Farming in India

Introduction
Contract farming can be defined as

agricultural production carried out according to an
agreement between a buyer and farmers, which
establishes conditions for the production and
marketing ofa farm products. Typically, the farmer
agrees to provide agreed quantities of a specific
agricultural product. These should meet the quality
standards of the purchaser and to be supplied at
the time determined by the purchaser. In turn, the
buyer committed to purchase the product and, in
some cases, to support production through, for
example, the supply of farm inputs, land
preparation and the provision of technical advice.
Informal model- This model is the most transient
and speculative of all contract farming models, with
a risk of default by both the promoter and the
farmer (van Gent, n.d., p.5). However, this depends
on the situation: interdependence of contract parties
or long-term trustful relationships may reduce the
risk of opportunistic behavior. Special features of
this CF model are:

: Small firms conclude simple, informal
seasonal production contracts with
smallholders.

The success often depends on the
availability and quality of external
extension services.

Embedded services, if at all provided, are
limited to the delivery of basic inputs,
occasionally on credit; advice is usually
limited to grading and quality control.
Typical products requiring minimal

Dr. Ashok Maruti Korade
Professor,
Smt. S. K. Gandhi College,
Kada, Tal. Ashti, Dist. Beed

processing / packaging, vertical

coordination; e.g. fresh fruit / vegetables

for local markets, sometimes also staple

Crops.

Intermediary model -

In this model, the buyer subcontracts an
intermediary (collector, aggregator or farmer
organisation) who formally or informally contracts
farmers (combination of the centralized / informal
models). Special characteristics of this CF model
are:

The intermediary provides embedded

services (usually passing through services

provided by buyers against service
charges) and purchases the crop.

This model can work, if well-designed and

if incentive- structures are adequate and

control mechanisms are in place.

This model can bear disadvantages for

vertical coordination and for providing

incentives to farmers (buyers may lose
control of production processes, quality
assurance and regularity of supplies;
farmers may not benefit from technology
transfer; there is also a risk of price
distortion and reduced incomes for
farmers).

Multipartite model-

This model can develop from the
centralized or nucleus estate models, e.g. following
the privatization of para-statals. It involves various
organisations such as governmental statutory bodies
alongside private companies and sometimes
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financial institutions. Special features:

: This model may feature as joint ventures

of parastatals / community companies with
domestic / foreign investors for processing.
The vertical coordination depends on the
discretion of the firm. Due attention has
to paid to possible political interference.
This model may also feature as farm-firm
arrangement complemented by
agreements with 3™ party service
providers (e.g. extension, training, credits,
inputs, logistics).
Separate organisations (e.g. cooperatives)
may organize farmers and provide
embedded services (e.g. credits, extension,
marketing, sometimes also processing).

Advantages
Contract farming is looking towards the

benefits both for the farm-producers as well as to

the agro-processing firms. Producer / farmer

: Makes small scale farming competitive-
small scale farming competitive-small
farmers can access technology, credit,
marketing channels and information while
lowering transaction costs
Assured market for their produce at their
doorsteps, reducing marketing and
transaction costs
It reduces the risk of production, price and
marketing costs.

Contract farming can open up new markets
which would otherwise be unavailable to
small farmers.

It also ensures higher production of better
quality, financial support in cash / or kind
and technical guidance to the farmers.

In case of agri-processing level, it ensures
consistent supply of agricultural produce
with quality, at right time and low cost.

Agri-based firms

: Optimally utilize their installed capacity,
infrastructure and manpower, and respond
to food safety and quality concerns of the
consumers.

Make direct private investment in
agricultural activities.
The price fixation is done by the negotiation

between the producers and firms
The farmers enter into contract production
with an assured price under term and
conditions.
Challenges
: Contract farming arrangements are often
criticized for being biased in favor of firms
or large farmers, while exploiting the poor
bargaining power of small farmers.
Problems faced by growers like undue
quality cut on produce by firms, delayed
deliveries at the factory, delayed payments,
low price and pesticide attack on the
contract crop which raised the cost of
production
Contracting agreements are often verbal
or informal in nature, and even written
contracts often do not provide the legal
protection in India that may be observed
in other countries. Lack of enforceability
of contractual provisions can result in
breach of contracts by either party.
Single buyer — Multiple Sellers
(Monopsony).
Adverse gender effects- Women have less
access to contract farming than men.
Policy Support
Agricultural marketing is regulated by the
State’s Agricultural Produce Marketing Regulation
(APMR) Acts. In order to regulate and develop
practice of contract farming, Government has been
actively advocating to the States / Union Territories
(UTs) to reform their Agri-marketing laws to
provide a system of registration of contract farming
sponsors, recording of their agreements and proper
dispute settlement mechanism for orderly promotion
of contract farming in the country. So far, 21 States
(Andhra Pradesh, Arunachal Pradesh, Assam,
Chhattisgarh, Goa, Gujarat, Haryana, Himachal
Pradesh, Jharkhand, Karnataka, Maharashtra,
Madhya Pradesh, Mizoram, Nagaland, Odisha,
Pubjab (separate Act), Rajasthan, Sikkim,
Telangana, Tripura and Uttarakhand ) have
amended their Agricultural Produce Marketing
Regulation (APMR) Acts to provide for contract
farming and out of them, only 13 States (Andhra
Pradesh, Chhattisgarh, Goa, Gujarat, Haryana,
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Himachal Pradesh, Jharkhand, Karnataka,
Maharashtra, Madhya Pradesh, Odisha, Rajasthan
and Telangana) have notified the rules to implement
the provision.

Agricultural Produce suitable for Contract
Farming

The various agricultural produce are
suitable for practices under contract farming like
tomato pulp, organic dyes, poultry, pulpwood,
mushrooms, dairy processing, edible oils, exotic
vegetables, baby corn cultivation, basmati rice,
medicinal plants, potato for making chips and
wafers, onions, mandarin oranges, durum wheat,
flowers and orchids, etc.

The Government’s Role in Contract Farming

The governments has been making efforts
to integrate farmers with agro-industries to ensure
that they get better prices for their produce. That
is why contract farming has come to be seen as a
panacea. Contract farming refers to an agreement
between farmers and marketing firms for the
production and supply of agricultural products under
forward agreements, frequently at predetermined
prices. The contract between farmers and buyers
insulates farmers from price risk, helps them
develop new skills, and Provides opportunity for
new markets Nevertheless, contract farming
suffers from market failures.

Monopsony: Typically, contract firms enter
into an agreement with farmers to grow
differentiated crops. This leads to firm into a sole
buyer and farmers into price-takers. Contracting
firms can exploit this situation to their advantage
by offering lower prices to farmers.

In India, contract farming is regulated
under the Indian Contract Act, 1872. The Act has
many general provisions that are relevant to
contract farming, including the formation of
contracts, obligations of parties, and consequences
in case of breach of contract. In addition to this
the model APMC (agricultural produce market
committee) Act, 2003 provides specific provisions
for contract farming, like compulsory registration
of contract farming sponsors and dispute
settlement.

Conclusions

The present modern farming involving
tremendous amount of technological input and
market orientation which require capital resources,
it is but inevitable to involve private corporate
business interests in agricultural development
through contract farming systems. The above
discussion suggests that it is not the contract per
se which spells hardship or doom for small growers
as a system, but how it is practiced in a given
context. In fact, all over the world, contracting of
some kind is a necessity for many or most forms
of modern commercial agriculture. Though there
are some scholars who has caution about the
widespread applicability of contract farming as a
development tool (Glover, 1987), if there are enough
mechanisms to monitor and use the contract for
developmental purposes, it has the potential to lead
to a betterment of all the parties, especially the
small and marginal farmers.

Contracts require frequent and
independent scrutiny so that they remain competitive
both with similar contracts and with open market
transactions. Wide publicity of contract terms will
help to stimulate competition. From the producers’
point of view, specific points to be considered in
negotiating the contract terms include the method
of determining the producers’ price, adjustments
for quality differentials, allowance for climatic
variations, farm practices, credit terms, provisions
for renewal and termination of contracts and for
arbitration (Hill and Ingersent, 1987). Though the
state regulation of contracts is desirable, but if the
firms really want to sabotage the contract, there is
no way they can be prevented from doing so
(Glover, 1987; Glover and Kusterer, 1990).
Therefore, vigorous bargaining co-operatives or
other agricultural producer organisations are
needed to negotiate equitable contracts. This kind
of organisations have been able to secure the
standardization of contracts and their scrutiny by a
government agency in the US (Wilson, 1986).
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ABSTRACT

Agricultural finance plays a crucial role in sustaining farm production, ensuring timely
availability of inputs, and stabilizing theincome of farmers. In Maharashtra, whereagriculture
isheavily dependent on monsoon rainfall and small landholdings dominate, accessto adequate
and affordable finance significantly influences farmers’ livelihoods. This paper examines
the structure of agricultural finance in Maharashtra, focusing on institutional and non-
institutional sources of credit, government support schemes, and the challenges faced by
farmers in accessing finance. It also analyzes the impact of agricultural finance on
productivity, indebtedness, and rural development. The study finds that while institutional
finance and government interventions have improved credit availability, issues such as loan
defaults, dependence on moneylenders, and ineffective implementation of schemes continue
to affect farmers adversely. The paper concludes with policy recommendations aimed at
strengthening rural credit systems and enhancing financial inclusion in Maharashtra’'s

agricultural sector.

Keywords : Agricultural finance, loans, cooperative banks, farmer indebtedness.

Introduction :

Agriculture plays a vital role in the
economy of Maharashtra and provides livelihood
to a large section of the rural population. Despite
rapid industrial and urban development, a significant
proportion of farmers in the state depend on
agriculture for income and employment. However,
farming in Maharashtra is highly uncertain due to
factors such as dependence on monsoon rainfall,
frequent droughts, fluctuating market prices, and
rising input costs. In this context, agricultural
finance becomes a crucial support system for
farmers.

Agricultural finance refers to the provision
of credit, loans, subsidies, and insurance facilities
to meet the financial requirements of agricultural
operations. In Maharashtra, access to timely and

affordable finance determines farmers’ ability to
purchase inputs, adopt modern technology, and
manage production risks. Institutional sources such
as commercial banks and cooperative banks play
amajor role in providing agricultural credit, while
non-institutional sources like moneylenders still exist
in rural areas due to procedural and accessibility
issues.

The impact of agricultural finance on
farmers in Maharashtra has been both positive and
challenging. While government initiatives such as
interest subvention, crop loans, and loan waiver
schemes have improved access to credit, problems
like farmer indebtedness, delayed loan
disbursement, and dependence on informal lenders
continue to persist. Therefore, studying the scenario
of agricultural finance and its impact on farmers is
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essential to understand the effectiveness of existing
financial systems and to identify measures for
improving the economic condition of farmers in
Maharashtra.
Concept and Importance of Agricultural
Finance
Agricultural finance refers to the provision
of financial resources to farmers for carrying out
agricultural and allied activities. It includes credit,
loans, subsidies, insurance, and other financial
services required for farming operations. In simple
words, agricultural finance helps farmers manage
money for cultivation, from sowing to harvesting
and marketing. It covers-
Short-term finance — for seeds, fertilizers,
pesticides, labor, irrigation
Medium-term finance — for tools, machinery,
livestock, wells
Long-term finance — for land development,
tractors, irrigation projects
Because agriculture depends on seasons,
weather, and prices, farmers cannot rely only on
savings. Therefore, finance becomes a support
system for agricultural production.
Importance of Agricultural Finance
Agricultural finance is important for the
following reasons:
Ensures Timely Availability of Inputs
Finance enables farmers to buy seeds,
fertilizers, pesticides, and machinery at the right
time, which directly affects crop yield.
Increases Agricultural Productivity
With adequate credit, farmers can adopt
improved seeds, modern tools, and irrigation
methods, leading to higher production.
Reduces Dependence on Moneylenders
Institutional finance from banks and
cooperatives protects farmers from high-interest
loans charged by private moneylenders.
Supports Adoption of Modern Technology
Financial support allows investment in
mechanization, drip irrigation, and climate-resilient
farming techniques.
Stabilizes Farmers’ Income
Credit, subsidies, and insurance help
farmers manage risks caused by droughts, floods,
and price fluctuations.

Promotes Rural Development

Improved agricultural income leads to
better living standards, employment generation, and
overall rural growth.
Encourages Allied Activities

Finance supports animal husbandry, dairy,
poultry, and fisheries, helping farmers diversify
income sources. Without adequate financial
support, farmers are unable to invest in productive
activities, leading to low yields and poverty.
Sources of Agricultural Finance in
Mabharashtra
Institutional Sources

Institutional sources include commercial
banks, regional rural banks, cooperative banks, and
microfinance institutions. These sources provide
credit at relatively low interest rates and are
regulated by the Reserve Bank of India. In
Maharashtra, District Central Cooperative Banks
(DCCBs) and Primary Agricultural Credit Societies
(PACS) play a major role in rural lending. Crop
loans up to ' 3 lakh are provided at subsidized
interest rates, and farmers who repay on time
receive interest subvention, making such loans
nearly interest-free.
Non-Institutional Sources

Non-institutional sources include
moneylenders, traders, landlords, and relatives.
Although easily accessible, these sources charge
very high interest rates and often exploit farmers.
Despite policy efforts, many small and marginal
farmers in Maharashtra still depend on
moneylenders due to delays and procedural
complexities in institutional credit.
Government Initiatives for Agricultural
Finance

The government has introduced several
schemes to improve agricultural finance in
Maharashtra:
Interest Subvention Scheme: Provides
subsidized crop loans to farmers who repay on
time.
Farm Loan Waiver Schemes: Implemented to
reduce the debt burden of distressed farmers.
Pradhan Mantri Kisan Samman Nidhi (PM-
KISAN): Offers direct income support to farmers.
Pradhan Mantri Fasal Bima Yojana (PMFBY):
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Crop insurance scheme to protect farmers from
losses due to natural calamities.
Support to Cooperative Banks: The
Maharashtra government has recapitalized
cooperative banks to strengthen rural credit
delivery. These initiatives aim to enhance financial
inclusion & reduce agrarian distress.
Challenges in Agricultural Finance

Despite various initiatives, several
challenges persist:
Delayed Credit Disbursement : Many farmers
do not receive loans on time, especially during
sowing seasons, affecting crop production.
Rising Indebtedness : Crop failures, price
fluctuations, and repeated borrowing have led to
increasing farm loan defaults and non-performing
assets.
Dependence on Moneylenders : Due to limited
access to formal credit, farmers often rely on
private moneylenders, leading to exploitation and
debt traps.
Low Financial Literacy : Lack of awareness
about banking procedures, insurance, and
repayment terms restrict effective use of financial
services.
Impact of Agricultural Finance on Farmers
Positive Impact

1. Improved access to quality inputs

2. Increased agricultural productivity

3. Adoption of modern farming techniques

4. Enhanced income stability

5. Growth of allied activities such as animal
husbandry

Negative Impact

1. Accumulation of debt due to repeated crop
failures

2. Credit contraction after loan waivers

3. Psychological stress and financial
insecurity

4. Regional disparities in credit distribution

The impact of agricultural finance in
Maharashtra is thus mixed, reflecting both support
and structural weaknesses.

Policy Recommendations

To improve the effectiveness of
agricultural finance in Maharashtra, the following
measures are suggested:

L. Strengthening cooperative banks and
improving governance

2. Simplifying loan procedures and reducing
delays

3. Expanding financial literacy programs in
rural areas

4. Promoting crop insurance and climate-
resilient finance

5. Encouraging diversified income sources
and value-addition activities

Conclusion

Agricultural finance is a critical component
of Maharashtra’s rural economy and farmer
welfare. While institutional credit, subsidies, and
government schemes have expanded financial
access, persistent challenges such as indebtedness,
delayed credit, and reliance on moneylenders
continue to affect farmers. Strengthening rural
financial institutions, improving implementation of
schemes, and enhancing financial literacy are
essential to ensure sustainable agricultural
development. A well-structured and inclusive
agricultural finance system can significantly
improve the livelihoods of farmers and contribute
to long-term rural prosperity in Maharashtra.

References :-

L. Government of India. (2023). Agricultural
credit in India: Trends and issues. Ministry
of Agriculture & Farmers Welfare.

2. Government of Maharashtra. (2024).
Economic Survey of Maharashtra.
Directorate of Economics and Statistics.

3. Indian Express. (2025). Why bad debts are
rising in Maharashtra’s farm sector.

4. Reserve Bank of India. (2024). Report on
trends and progress of banking in India.

5. Scrollin. (2021). Maharashtra farmers rely
on private moneylenders as crop loan
disbursal takes a hit.



ISSN 2229-4406

o
ey Universal Research Analysis

URA

IMPACT FACTOR

7.338 (SJIF)

Sept. 2025 To Feb. 2026 -
Issue - XXXII, Vol.- il (Special Issue)

O

Habitat Loss and Faunal Decline in Beed, Maharashtra: Addressing
Burning Issues through Zoological Research

S. D. Ovhal
Dept of Zoology,
A. D. College, Kada

ABSTRACT

Beed district in Maharashtra’s semi-arid Marathwada region faces significant ecol ogical
challenges arising from persistent drought, water scarcity, and anthropogenic habitat
degradation. These pressures have resulted in the contraction and fragmentation of natural
habitats, leading to measurable declines in faunal diversity across terrestrial, freshwater,
and avian communities. This research articleintegrates findings from field surveys, regional
environmental assessments, and targeted zoological studies to identify the main drivers of
habitat loss in Beed, document emerging patterns of faunal decline, and propose how
zoological research can inform effective conservation strategies. The study emphasises that
coordinated i nterdi sciplinary action combining rigorous scientific monitoring, local community
engagement, and policy interventions is essential to safeguard biodiversity in Beed's fragile
ecosystems and support sustainable coexistence of people and wildlife.

Keywords : Beed district, habitat loss, faunal
decline, biodiversity, zoological research,
Marathwada
1. Introduction

Beed district, situated in the drought-prone
Marathwada region of Maharashtra, India, is
typified by a semi-arid climate, relatively sparse
forest cover, and prolonged water scarcity. These
environmental conditions are exacerbated by low
and erratic rainfall patterns, elevated
evapotranspiration rates, and over-extraction of
groundwater, collectively undermining the quality,
continuity, and resilience of wildlife habitats across
the district (IndianDistricts.in, 2025).Habitat loss
manifests through degradation of natural
ecosystems such as dry deciduous forests,

grasslands, and riparian corridors resulting in
reduced availability of shelter, food resources, and
critical breeding sites. Habitat degradation also
disrupts ecosystem services such as nutrient
cycling, soil stabilization, pollination, and climatic
regulation, which are foundational to both
biodiversity persistence and human well-being. The
cumulative impacts of habitat loss lead to cascading
ecological disruptions affecting organisms from
apex predators and large mammals to reptiles, birds,
and aquatic biota.

In this context, zoological research plays
a fundamental role in documenting species
distribution and abundance, understanding
ecological responses to environmental change, and
generating scientific evidence to underpin
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conservation planning.

2. Evidence of Habitat Loss and Faunal
Decline in Beed

Environmental Context in Beed

The physical landscape of Beed is
dominated by rugged topography with limited
perennial water sources. Natural vegetation is
predominantly composed of dry deciduous forests
and scrublands interspersed with grasslands
adapted to low-moisture conditions. However, these
habitats are under increasing stress owing to human
pressures such as deforestation for fuelwood and
expanding agricultural needs, which have
intensified habitat degradation over time
(IndianDistricts.in, 2025).The absence of stable
water flows in many rivers and streams, coupled with
declining groundwater reserves, constrains the
persistence of riparian and wetland habitats that would
otherwise support higher levels of faunal diversity.
Wild Fauna Patterns and Decline

Although comprehensive systematic
surveys of wildlife in Beed are limited, existing
environmental profiles indicate a notable contraction
of larger fauna historically documented in the
region. For example, apex predators such as tigers
(Panthera tigris) were once part of the broader
faunal assemblage of central India but are no longer
present in Beed, reflecting the loss of extensive
forest cover and prey base.

Leopards (Panthera pardus), which are
more adaptable to fragmented landscapes, persist
in remnant forest patches. However, their
increasing movement into agricultural areas
including incidents of livestock predation, such as
the reported case of a suspected leopard killing
goats in Wangi village underscores the
consequences of shrinking natural habitats and
heightened human—wildlife conflict (Times of India
News, 2025).In the aquatic realm, freshwater crabs
ecologically important as detritivores and nutrient
cyclers have come under pressure from

unsustainable harvesting, particularly during
monsoon breeding periods. This concern has led
local fisheries authorities to issue advisories
warning against crab catching during monsoon
months to protect reproductive cycles and maintain
ecological function (Times of India, 2025).
Avifaunal Diversity and Habitat Quality

Notwithstanding broader patterns of
habitat degradation, certain water bodies in Beed,
such as Majalgaon Reservoir and its tributaries,
retain significant ecological value. A two-year
avifaunal study documented the presence of 84 bird
species representing 15 orders and 30 families,
including a mix of resident and migratory waterbirds
attracted by available water and associated
vegetation (Pawar et al., 2018).These findings
demonstrate that pockets of high habitat quality
particularly well-maintained wetlands with
sufficient water and vegetative structure can
sustain robust biodiversity even within a generally
water-stressed landscape. Such reservoirs act as
critical refugia for avian communities and highlight
the importance of local habitat conditions in
determining faunal persistence.
3. Major Drivers of Habitat Loss in Beed
Climatic and Hydrological Stressors

Beed’s semi-arid environment is
characterized by frequent droughts, erratic rainfall,
and declining groundwater levels. These climatic
and hydrological stressors reduce the extent and
quality of aquatic and riparian habitats, particularly
in dry riverbeds such as the Bindusara (Bendsura)
River, which often fails to sustain perennial flows
(Wikipedia, 2025). The resultant contraction of
wetland areas diminishes habitat suitability for many
species, especially aquatic organisms and birds
reliant on water bodies.
Vegetation Loss and Land-Use Change

Deforestation for fuelwood, construction
materials, and agricultural expansion continues to
erode natural vegetative cover in Beed. Key tree
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species such as mango (Mangifera indica), neem
(Azadirachta indica), and salai (Boswellia serrata)
are subject to high extraction pressure, leading to
recruitment failure and reduction of habitat
complexity. The thinning of vegetative cover
diminishes shelter and forage availability for a
variety of wildlife, contributing to declines in local
species diversity (Grokipedia — Beed profile).
Unsustainable Resource Use and Habitat
Fragmentation

Agricultural intensification and livestock
grazing, particularly in rain-fed regions with limited
irrigation, contribute to habitat fragmentation and
land degradation. Expansion of cropland often
comes at the expense of natural grasslands and
open habitats essential for many native species.
Fragmentation interrupts landscape connectivity,
limiting wildlife movement and reducing genetic
exchange across populations, which can have long-
term demographic consequences for faunal species
(Mongabay India, 2019).
Role of Zoological Research in Conservation
Biodiversity Assessment and Monitoring

Rigorous scientific inventories and
monitoring programs, such as avifaunal surveys and
periodic wildlife censuses, provide essential
baseline data on species richness, distribution, and
population trends. These data are crucial for
detecting early signs of faunal decline, identifying
priority habitats, and assessing the effectiveness
of ongoing management interventions.
Habitat Prioritisation and Restoration

Detailed ecological research allows
conservation practitioners to prioritise habitats that
are critical for faunal survival. For instance,
wetlands that support diverse avian communities
may be prioritised for enhancement through
improved water management, invasive species
control, and creation of vegetated buffer zones that
reduce disturbance and improve ecosystem health.

Integrating Local Knowledge and Community
Participation

Engaging local stakeholders including
farmers, fishers, and village communities in
biodiversity monitoring and habitat protection
initiatives strengthens conservation outcomes.
Participatory research methodologies empower
residents to understand ecological processes, adopt
sustainable practices, and contribute to data
collection, creating a shared stewardship over
natural resources.
5. Recommendations for Conservation and
Future Research

Establish Long-Term Ecological
Monitoring: Develop standardised monitoring
protocols across terrestrial and aquatic systems to
track faunal responses to habitat change over
time.Habitat Mapping and Connectivity Analysis:
Utilise spatial tools such as GIS and remote sensing
tomap habitat patches, corridors, and fragmentation
patterns, identifying priority conservation
areas.Water Resource Management Integration:
Strengthen watershed conservation and water
harvesting initiatives to enhance wetland habitats
that support diverse aquatic and avian species.

Community-Led Conservation Initiatives:
Implement co-designed research and action
programs that involve local stakeholders in habitat
restoration, sustainable land practices, and
biodiversity stewardship.
Conclusion

Beed district exemplifies the combined
impacts of climatic stress, water scarcity, vegetation
loss, and land-use change on habitat quality and
biodiversity. These pressures have resulted in
measurable declines in faunal diversity across
multiple ecological domains, from terrestrial
mammals and reptiles to aquatic organisms and
birds. Zoological research provides indispensable
insights into the status and trends of wildlife
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populations, the ecological drivers of habitat loss,

and practical pathways for conservation action. By

integrating scientific evidence with community

engagement and supportive policy frameworks, it

is possible to design and implement sustainable

strategies that enhance habitat quality and promote

faunal resilience in Beed’s ecosystems.
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ABSTRACT

Bird diver sity under pins essential ecosystem services—such as seed dispersal, pollination,
pest control, and nutrient cycling—and serves as a key indicator of environmental health.
However, global bird populations are experiencing alarming declines due to habitat |oss,
climate change, urbanization, and other anthropogenic pressures. This paper reviews the
urgent challenges facing bird diversity, explores emerging opportunities for sustainable
growth in avian conservation, and proposes integrated strategies for safeguarding avian

biodiversity within broader sustainability frameworks.

1. Introduction

Birds are found across most terrestrial and
aquatic ecosystems and play irreplaceable
functional roles in the environment. Globally, bird
diversity reflects the overall state of ecosystem
health, making avian conservation a priority within
sustainable biodiversity management frameworks.
Despite conservation efforts, bird species continue
to decline in many regions, prompting the need to
rethink traditional conservation strategies and to
integrate sustainable development goals with
biodiversity protection.
2. The Ecological Importance of Bird
Diversity

Birds contribute significantly to ecological
processes: they disperse seeds, regulate insect
populations, assist in pollination, and act as
scavengers. Their sensitivity to environmental
changes also makes them effective bioindicators
for ecosystem monitoring and health assessment.
Thus, preserving bird diversity supports broader
ecosystem stability and resilience, which are
essential for sustainable development.

3. Urgent Challenges to Bird Diversity
3.1 Habitat Loss and Land-Use Change
Habitat loss remains the dominant threat
to birds worldwide. Agricultural expansion,
deforestation, and urbanization reduce and fragment
habitats essential for feeding, breeding, and
migration. A global study showed that habitat
modification reduces the number of species
performing vital roles such as pollination and seed
dispersal, thereby undermining ecosystem services.
3.2 Population Declines and Extinction Risks
Recent assessments indicate dramatic
declines in global bird populations. In North America,
nearly 75% of bird species are declining, including
many formerly abundant species. Similarly,
research suggests that over 500 bird species could
go extinct within the next century without targeted
conservation efforts, emphasizing the severity of
the biodiversity crisis.
3.3 Climate Change and Extreme Events
Climate change alters habitat conditions,
affects food availability, disrupts migration patterns,
and can decouple breeding cycles from peak
resource availability. These impacts contribute to
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declining resilience among bird populations globally,
particularly in sensitive ecosystems.
3.4 Urbanization and Environmental Stressors

Rapid urban growth, particularly in
developing regions, is reshaping landscapes and
biodiversity patterns. Unplanned urbanization
reduces habitat quality and fosters homogenized
bird communities dominated by generalist species
at the expense of specialists—threatening
ecological functions and resilience.
3.5 Wetland Degradation and Water
Management

Wetlands support millions of resident and
migratory birds, yet global wetland loss and
mismanagement—especially in arid zones—
severely restrict available habitats and annual
migratory refuges for birds, diminishing regional
biodiversity levels.
4. Opportunities for Sustainable Growth in
Avian Conservation
4.1 Targeted Conservation and Recovery
Programs

Large-scale protection alone may not be
sufficient to prevent extinctions; however,
combining threat reduction with targeted recovery
programs can avoid substantial functional diversity
loss among the most vulnerable bird species.
Prioritizing key species with unique ecological roles
can maximize biodiversity conservation outcomes.
4.2 Community Monitoring and Citizen
Science

Citizen science initiatives—such as
national bird monitoring programs—engage the
public in data collection, improving long-term
records of bird distribution and abundance. These
datasets strengthen conservation planning and help
track trends in bird populations over time.
4.3 Nature-Based Solutions and
Multidisciplinary Planning

Integrating nature-based solutions into land
management, urban planning, and climate
mitigation strategies can benefit both biodiversity
and human communities. Mapping areas where
bird conservation aligns with carbon storage and
human well-being can inform sustainable land use.

4.4 Technological Innovations in Monitoring
and Conservation

Emerging technologies such as Al-assisted
monitoring systems enable rapid detection of
species and threats, enhancing conservation
efficiency. For example, Al tools can detect and
classify bird movements near wind turbines to
reduce avian collisions, contributing to technology-
enabled biodiversity protection.
4.5 Habitat Planning in Sustainable Urban
Development

Strategic urban planning that preserves
green spaces, restores riparian corridors, and
implements land-sharing approaches can support
avian diversity within urban landscapes, promoting
resilience and ecosystem services even in densely
populated areas.
S. Discussion

Reframing bird conservation strategies to
address both biodiversity protection and sustainable
development offers multidimensional benefits.
Conservation actions must move beyond isolated
protected areas toward inclusive frameworks that
integrate climate mitigation, urban planning,
community engagement, and technological
innovation. Combining global commitments—such
as those outlined in the Kunming-Montreal Global
Biodiversity Framework—with localized
conservation initiatives can enhance bird
biodiversity outcomes while supporting wider
ecological resilience.
6. Conclusion

Bird diversity is a cornerstone of ecological
stability and sustainable ecosystem services. Yet,
birds face urgent threats from habitat loss, climate
change, urban expansion, and environmental
degradation. Addressing these challenges requires
a holistic approach that blends targeted
conservation, community participation, science-
based monitoring, and interdisciplinary planning. By
rethinking how bird conservation aligns with
sustainable growth, policymakers and practitioners
can safeguard avian biodiversity while promoting
resilient ecosystems for future generations.
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ABSTRACT

An overview of current developments in the application of digital technologies in
agri-food processing is given in this article. The agri-food sector must handle sustainability
issues while simultaneously producing more food with less resources dueto therising demand
for food. Food production, processing, and distribution are being revolutionized by digital
technologies like blockchain, robotics, artificial intelligence, and the Internet of Things.
Increased productivity, enhanced product quality and safety, decreased waste, and
environmental sustainability are just a few advantages of these technologies. Real-time
monitoring of vital factors like temperature, pH, and moisture is made possible by digital
technologies, which can help stop food spoiling, cut down on food waste, and guarantee
that consumers receive safe, high-quality food. The study covers anticipated future changes
as well as the obstacles and opportunities for the sector to use digital technologies more

Key Ward : Digital, agri, food ,technologies.
Introduction

From fundamental agriculture to the
developed food and beverage industries, the agri-
food business is a complicated, interconnected
production chain. This strategy, referred to as “field
to fork” (F2F), is regarded as one of the most
crucial industries in the world, greatly advancing
national economies and having a significant social
impact.The manufacturing industry is robust and
intricate, posing a variety of operational and
process difficulties ! The agri-food sector needs to
come up with creative and sustainable ways to
meet the demands of an expanding population while
also increasing agricultural output and product
quality. Technology is crucial to agri-food operations
and decision-making, just like in any other
industry.For instance, Internet of Things (IoT)
technologies can be integrated with data-gathering

or collection devices like drones and sensors. In
order to inform agricultural stakeholders and support
field management, these devices can interact with
decision-support software 2. This allows for
efficient management of watering, harvesting, and
the use of weed or pest control techniques .* Put
more simply, the application of digital technologies
in the agri-food industry seeks to solve sustainability
issues by boosting profits and alleviating the burden
on supply chain participants. By showing current
patterns in needs, digital technologies can assist
these players in responding promptly to
complicated, external circumstances that are
beyond their control, such as market behaviors,
weather, and policies. This article discusses new
digital technologies created to enhance the agri-
food sector and evaluates more than 75 papers.
Current developments in digital technologies
for quality assurance and food safety

An estimated 420,000 people perish and
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600 million become ill after consuming tainted food
each year. As a result, a risk-based approach to
food production is required. This has also made it
more urgent to create a more sustainable food
system by utilizing creative approaches to food
resilience while accounting for financial and
environmental limitations .*By combining
information and communication technologies like
10T, industrial [oT (IloT), cobots, cloud computing,
big data analytics, artificial intelligence (Al), digital
twin (DT), blockchain, sixth-generation (6 G)
communication technology, and machine learning
(ML), Industry 4.0 can ensure food demand and
food security sustainability. Digital applications of
these technologies include data collecting,
transmission, processing (e.g., evaluating food
waste and visualizing the elements influencing food
quality), management, and analysis.’ By addressing
problems and streamlining supply-chain operations,
its implementation seeks to improve food security
and integrity all the way from farm to consumer.
Additionally, these technologies support waste
management and cost reduction initiatives. The
food traceability system could be enhanced by
additional technologies like radio frequency
identification and traceability software.We can
greatly reduce the hazards associated with
contaminated foods and establish a more secure
and sustainable food system by emphasizing food
safety and quality management and utilizing the
potential of cutting-edge technologies. A strong
framework that protects public health and
guarantees that customers receive safe, high-quality
food will be based on the integration of risk-based
methods, creative solutions, and traceability
measures.®’
The application of digital technologies to agri-
food processing

Electronic tools, systems, devices, and
resources that can create, store, or process data
are known as digital technologies. This covers
software programs, Terms like “digital agriculture,”
“agriculture 4 0,” and “digital agricultural
revolution” are used in agriculture to refer to a
strategy meant to increase the efficiency of food
production. Each of these terms describes a
strategy meant to increase the efficiency of food

production. This efficiency is attained by using
modern technologies (such as the Internet of
Things, Big Data, artificial intelligence, cloud
computing, remote sensing, etc.) and streamlining
the transfer of high-quality data. higher production
yields, better food product nutrition, higher
transparency, better animal welfare, and greener
production are just a few of the social,
environmental, and economic objectives that can
be attained through food system optimization.
Various digital technologies utilized in the
processing of agricultural products

1. Artificial intelligence (AI): The theory and
development of computer systems that can carry
out activities that traditionally needed human
intelligence, like speech recognition, decision-
making, and pattern recognition, is known as
artificial intelligence (AI). Natural language
processing (NLP), deep learning, machine learning,
and other technologies are all included under the
general term artificial intelligence (Al). Al can be
used in agri-food processing to automate processes
like crop yield forecasts, food safety risk detection,
and produce sorting, grading, and packaging.
Additionally, it can be used to reduce poverty,
minimize hunger, preserve natural resources,
enhance food security, and attain self-sufficiency.
2.Internet of Things (IoT): Physical items with
embedded sensors, computing power, software, and
other technologies that link and share data with
other systems and devices over the Internet or other
communication networks are referred to as the
Internet of Things (IoT). In the agri-food sector,
the majority of IoT uses of digital technologies
concentrate on tracking temperature, traceability,
humidity, color, and enhancing sustainability
performance. IoT can be used to monitor other
factors including temperature, humidity, soil
composition, and crop physiology, which can offer
data for more precise crop monitoring.

3.Big data (BD) technologies: The term “big
data” mostly describes data sets that are too big or
complicated for conventional data processing
technologies to handle. Three main areas make the
integration of BD technologies in agri-food projects
crucial: 1) the extension of farmers’ data to produce
new knowledge; ii) the development of innovative
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services and processes by software developers and
IT providers; and iii) the extension and adaptation
of BD models connected to ICT and Factories of
the Future (FoF) for agriculture. There are currently
many Big Data repositories that guarantee the use
and accessibility of Agri-Food data.
4.Automation and robotization: Robots and
machines may now carry out duties that were
previously completed by humans thanks to digital
technologies. The food industry’s shift to smart
factories is being accelerated by automation and
robotization, which are also propelling the
development of smart agriculture. Robotic
technology can increase productivity and lower
labor costs in agri-food processing by automating
processes including seeding, planting, weeding,
picking, handling, harvesting, cutting, slicing, and
packaging.

5.Blockchain: Blockchain is a shared,
unchangeable digital ledger that offers a single
source of truth and makes it possible to track assets
and record transactions inside a business network.
With data spread over several computers,
blockchain functions as a decentralized distributed
database that is impervious to manipulation. the its
many benefits in guaranteeing food traceability,
transparency, safety, and security, this technology’s
use in the agri-food supply chain has progressively
expanded.

Conclusion

In conclusion, digital technologies give the agri-food
sector arevolutionary chance with major benefits
in terms of productivity, food safety, sustainability,
and transparency. The growing use of internet of
things, artificial intelligence, blockchain, and robotics
in agri-food processing demonstrates effective
applications and portends a bright future. However,
resolving important issues is necessary if these
technologies are to reach their full potential. All
parties involved in the agri-food industry must work
together to overcome the significant obstacles
posed by cost, technological accessibility, technical
know-how, and opposition to change.In light of this,
focused developments in particular areas of digital
technology, like blockchain, autonomous systems,
big data and analytics, 3D printing, virtual and
augmented reality, and more, have enormous

potential for the sector. For the benefit of farmers,
food processors, and consumers, the agri-food
industry has the chance to develop sustainability,
efficiency, and transparency through ongoing
innovation and partnerships.
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ABSTRACT

Precision agriculture, often known as precision farming, is a farming approach that
optimizes agricultural processes by the use of technology. Precision agriculture aims to boost
output, minimizewaste, and protect the environment. Precision agricultureincludes collecting
and interpreting data on crop health, soil conditions, and weather patterns using modern
technology such as sensors, GPS, and data processing. This information is then utilized to
make better decisions regarding farming, fertilizing, irrigation, and other agriculture-related
activities so that productivity can be increased without any adverse effect by maximizing
resourceinput efficiency. Precision agriculture can be defined as:. “ the application of modern
information technologies to provide, process and analyse multisource data of high spatial
and temporal resolution for decision making and operations in the management of crop
production” With the help of technology, agriculture may become more profitable while having
a less negative environmental effect. Precision agricultureis an integrated crop management
systemthat aims to optimize theinputs with the actual crop demands. It makes use of the most
modern advancements in micro irrigation, sensor networks, greenhouses, and protected
agricultural structures involving precise application use of agricultural inputs depending.

Keywords —precision, technology, GPS, resolution, optimize

Introduction :

economy, contributing over 13% of the
GDP and providing jobs for 70% of the population.
Agriculture is a complex system depending on the
interaction of resources like soil, water,
agrochemicals, labour and even on climatic
conditions prevailing in a particular region. The
world population is predicted to reach 9.6 billion by
2050, requiring food production to nearly quadruple
from present levels to feed every mouth. The
growing demand for food with the increasing
population has made it essential for the judicious
use and management of these resources.

An important factor affecting agriculture
is climate change, causing agricultural yields to be

lower and there will be a greater need for food
supply. Climate change might have an impact on
irrigated agriculture productivity across all agro
ecological zones due to temperature increases and
changes in water supply. By 2050, our water
demand will exceed the available supply. Our
irrigated area needs to increase from 79 million ha
to 146 million ha to accomplish a higher food output
0f 494 million tons by 2050. It is also certain that
the availability of labour for agricultural activity is
going to be in short supply in future. Therefore, to
overcome these challenges, a combination of
agricultural science and information technology for
more efficient, economically viable, and ecologically
sustainable crop production is needed, which is
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termed precision agriculture.
Background

Precision agriculture has been around for
several decades. The use of aerial photographs and
yield maps dates to the 1960s. Precision agriculture
has its roots in the United States, where the first
commercial GPS was introduced in the 1980s. This
technology was quickly adopted by farmers, who
used it to track the location of farm machinery and
sensors, allowing them to apply inputs precisely
where and when they were needed. However, it
was not until the 1990s that precision agriculture
started gaining widespread popularity with the
development of Global Positioning System (GPS)
technology and Geographic Information System
(GIS). Over the years, precision agriculture has
evolved to include a range of other technologies,
such as sensors, drones, and artificial intelligence.
Today, precision agriculture is practised in many
parts of the world and rapidly growing in popularity
due to its many benefits.
Objective
Assessing and managing field variability: It
includes information regarding variation in soil
properties, environmental characteristics and
management practices.
Doing the right thing in the right place at the
right time: It enables decisions to be made and
applied at the appropriate time and in the correct
location considering spatial and temporal variability.
Increasing the effectiveness of inputs: Efficient
use of inputs by their proper distribution and target-
based application. 485 High Value Agriculture.
Maximising usage of minimum land unit: Each
land unit can be used by the farmer more
productively after knowing about the condition and
status of the field.
BASIC STEPS IN SMART FARMING
1. Assessing variability: The first step in
precision farming is to assess variability. Because
one cannot manage what one does not understand.
Factors that affect the crop yield vary both spatially
(in space) and temporally (with time). This
quantification of variability is a challenging aspect
of precision farming. Various techniques are
available for measuring this variation and are being
extensively used. Many of the tools in precision

farming are used for determining the spatial
variability rather than the temporal variability.

2. Managing variability: After properly assessing
the variability, the farmer has to provide inputs
according to the variability of the field. This
application is site-specific to effectively manage
spatial variability. Global Positioning System (GPS)
is used for noting the site coordinates to avoid any
wastage and for the right distribution of the inputs.
The more spatial variability in a field more the
potential and value of precise management.
However, the difficulty grows as the temporal
component of spatial variability increases. When
applied to soil fertility, this theory would support
the notion that phosphorus and potassium fertility
are extremely favourable to precision management
due to low temporal variability. In some
circumstances, the temporal component of
variability for N might be greater than the spatial
component, making precise N control considerably
more challenging.

3. Evaluation: Precision agriculture evaluation
involves three main spheres- (a) Economic, (b)
Environmental and (c) Transfer of Technology.
Evaluation of the precision framing is done in terms
of the resulting potential benefits which are mainly
the environmental benefits occurring by adopting
technological interventions. Reduced pesticide
usage, greater nutrient use efficiencies, increased
efficiency of controlled inputs, and enhanced soil
productivity from degradation are some of the gains
of precision farming. The use of technology can
enhance production efficiency and make precision.
High Value Agriculture farming more feasible and
profitable. Technology transfer involves how to
interact with the farmers. The concerns related to
the operator’s management skill, the spatial
distribution of infrastructure, and the compatibility
of technology with particular farms will alter
dramatically as precision agriculture advances.
Precision agriculture is based on four key
principles:

1. Site-specific crop management:

The system focuses on managing different portions
of a field according to their distinct qualities and
requirements. Farmers may administer inputs such
as chemical fertilizers, water, and herbicides
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precisely where and when they are required by
using data on soil type, moisture levels, topography,
and other parameters. This reduces waste and
improves efficiency.

2.Data-driven decision-making: Precision
agriculture is based on data collection and analysis
to make crop management decisions. This involves
employing sensors, drones, and other technologies
to monitor crop growth, soil health, weather
conditions, and other elements that impact crop
yields and quality.

3.Automation and robotics: Precision agriculture
entails the use of robots and automated systems to
accomplish activities such as planting, harvesting,
and crop monitoring. This can save labour costs
and increase efficiency, while also allowing farmers
to collect more precise agricultural data.
4.Sustainability: Precision agriculture strives to
reduce waste and environmental effects by using
resources more efficiently and decreasing the need
for toxic pesticides and other inputs.
TECHNOLOGIES AND TECHNIQUES
USED IN PRECISION AGRICULTURE
1.Data Process and Decision-Making
Technologies.

i. Geographic Information System (GIS):
Geographic Information Systems (GIS) includes
computer hardware and software systems that
generate maps by combining different features and
location data. GIS is used to analyse and manage
spatial data, such as crop yields, soil types, and
weather patterns. GIS maps store a lot of
information in the form of layers like yield, soil type,
rainfall, soil nutrients, etc. It involves statistical and
spatial methods to analyse the geography and
characteristics of the field. It can also extrapolate
the information to the locations on the field with no
recorded data based on spatial variability.

ii. Machine learning and artificial intelligence:
Artificial intelligence and machine learning have a
huge potential to revolutionize Precision agriculture.
Large amounts of data from satellites and sensors
can be used to generate information about crop
and soil conditions. The algorithm’s training of
historical data along with real-time sensing can be
used to recognise patterns with the help of machine
learning tools to predict and indicate crop health,

nutrient deficiency and crop stresses which would
help the farmer to take the right measures at the
right time for improving the crop yield. Machine
learning can help farmers identify the water and
nutrient requirements and can also help in
forecasting the yield of the crops.

iii. Geo-mapping: GIS, satellite and sensor data
can be used to produce maps like soil maps, nutrient
levels etc., and assign that information to the field
location.

2. Data Collection Technologies

i. Global positioning system (GPS): GPS are
satellite-based navigation systems that let the
farmer know about the exact features of the field.
A farmer can know about the field boundaries, soil
type, soil fertility, invasion of pests and weeds, crop
yield, etc. and create precision maps. It includes a
Differential Global Positioning System (DGPS),
antenna and receiver and provides the information
in real-time. The farmer can depend on the system
for precise application of inputs like seeds, fertilizers,
pesticides and also water for irrigation. GPS is also
used to guide the machinery movement and track
the location of farm equipment.

ii. Remote sensing: It involves using satellites,
sensors and drones for data collection on
environmental factors like temperature and
humidity, crop health, soil moisture, etc. Remote
sensing data can be helpful to farmers in locating
stress conditions on the farms, differentiating
between various crop species, monitoring their
health, identifying pests and weeds, drought
monitoring, etc. Aggregated images can be used
for creating contour maps for tracking the flow of
water, determining variable-rate seeding, and
creating yield maps of areas with varied levels of
productivity.

Some of the applications of remote sensing
are given below:

* information on soil characteristics like texture
and soil structure.

* nutrient level of the soil.

* plant population and plant nutrients.

* water shortage.

* Crop yield monitoring.

* Monitoring the movement of fertilizers and
detecting weed invasion Precision Agriculture.
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iii. Grid soil sampling: Grid sampling follows
similar principles of soil sampling but with increased
intensity of sampling. Soil samples collected in a
systematic grid include the location information and
hence can be mapped. It involves dividing a field
into grids of around 0.5-5 hectares. Several samples
are obtained from each grid, combined, and
delivered to the laboratory for examination. Soil
sampling utilizing a digitally mapped grid with geo-
referenced points can help growers gain a more
precise picture of nutrients and soil pH at any one
moment and the variance from year to year.

iv. Yield Monitoring and Mapping: Yield
monitors continuously measure the amount of grains
collected in the combine. These monitors can be
connected with GPS to collect the data for creating
yield maps. This information can be useful for
evaluating and managing the effects of inputs like
fertilizers, pesticides, farming operations like
irrigation and tillage, etc. on crop production. Yield
information also helps in determining how the
changing climate has influenced production so that
proper management decisions can be taken.

v. Crop scouting: Crop scouting is the monitoring,
inspection, or surveillance of a crop for general
plant health, including insect pests, diseases,
nutritional issues, etc. The advancement of precision
agricultural technologies has immensely benefited
farmers in crop scouting. Farmers keep precise
logs of their fields using smart devices like
computers and mobile phones. The evolution of
global positioning systems (GPS) and unmanned
aerial vehicles (UAVs) has helped farmers High
Value Agriculture to detect damaged seeds, early
signs of pests, soil moisture issues, and post-spray
pesticide or fertilizer performance, helping them to
improve yield, and maximize crop efficiency and
provide site-specific management to the field.
3.Application Technologies

i. Variable-rate technologies (VRT): VRT is
used to adjust the rate of inputs such as fertilizers,
pesticides, and irrigation based on soil conditions
and crop needs. VRT systems are automated to
deliver the inputs based on the soil requirements.
For example, if a farmer wants to control the
fertilizer application in his field, soil samples must
be collected in a systematic manner known as grid

soil sampling to map the soil data to generate a
nutrient requirement map of'the field. This map is
then loaded to a computer connected with a
variable rate spreader for fertilizer application
which according to the map and GPS information
controls the amount and kind of fertilizer distribution.
ii. Auto-Guidance systems: These systems
enable the farmer to navigate the vehicles and their
equipment with the help of GPS and sensors with
a high degree of accuracy. This system reduces
human error and reduces resource usage saving
farmers money. For instance, an auto-steering
system assists the farmer with the help of navigation
systems like GPS allowing more accurate driving.
The farmer can focus on the working of the
equipment attached to the vehicle. Intelligent guiding
systems provide guidance patterns based on the
geometry of the field and eliminate chances of
overlapping reducing the overuse of resources.
Auto-guidance systems can also be useful for
record-keeping and analysis by storing information
about the location and movements of vehicles and
equipment.

iii. Agricultural Robots: Agribots or Agbots have
transformed traditional agriculture into smart
agriculture. Overdependence on primary sector
economic activities such as agriculture is a big
concern for emerging nations such as India.
Agribots have reduced the dependency of farmers
on manual labour. Agricultural robots help in
performing various farm operations like harvesting,
spraying, irrigation, weed control, seeding, etc. Now
advanced fruit-harvesting robots are being created
that can recognise ripe fruits, adapt to their size
and form, and delicately pick them off trees.

iv. Automatic irrigation systems: Irrigation
systems are automated with sensors, computers,
timers and other devices. Automatic irrigation
systems consist of three main components-a
microcontroller, motor driven circuit and sensor
circuit. Such systems need minimum farmer
intervention as the farmer can manage and regulate
irrigation without visiting the field. Using automatic
irrigation systems has resulted in effective usage
of water and increased yield. A study has revealed
that there was up to 90% of water saving by using
automated irrigation systems. These systems work
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by continuously monitoring the soil moisture and
other parameters like temperature on a real-time
basis. The sensor senses the moisture levels and
sends feedback to the system, activating the pump
only when the moisture level gets depleted. Hence
the system provides water to the plants at the right
time and in the right amount.

STATUS OF PRECISION FARMING IN

INDIA

The market for precision farming is anticipated to

grow ata CAGR of 8% and reach $14.6 billion by

2026. Despite its infancy in India; precision farming

has the potential to help make that nation the

world’s top producer of agricultural goods by
increasing farm profitability and efficiency.

The adoption of precision agriculture in India

faces two major challenges:

. Due to its distinct pattern of land
ownership, inadequate infrastructure, lack
of farmers’ willingness to take on the risk,
social and economic circumstances, and
demography, India is still at the early stages
of precision farming adoption.

. The small size of most Indian agricultural
landholdings restricts economic returns
from currently available precision farming
equipment. Over 58% ofland holdings in
the nation are smaller than 1 hectare. Only
the states of Gujarat, Punjab, Rajasthan,
and Haryana, where more than 20% of
the land is used for agriculture, have
operational holding sizes of more than 4
hectares.

Precision farming research is being
supported by the Indian Council of Agricultural
Research, State Agricultural Universities, and the
National Committee on Plasticulture Applications
in Horticulture. Different State governments, the
Ministry of Agriculture, the Ministry of Water
Resources, and others have funded promotional
campaigns for precision agricultural technologies.
The Government of India has set up 22 Precision
Farming Development Canter’s (PFDCs) across
the nation to create and promote regionally specific
Precision Farming Technologies like Micro
Irrigation and High-Tech Agriculture like
Plasticulture, protected cultivation, vertical farming,

hydroponics, aeroponics, sensor development and
automation, DSS development, and fertigation for
maximizing the production and productivity per unit
area to benefit the farmers’ and consumers’
socioeconomic circumstances. These 22 PFDCs
are located in State/Central Agricultural Universities

(SAUs), ICAR Institutes and IITs in the States of

Karnataka, Madhya Pradesh, Odisha, Rajasthan,

Tamil Nadu, Haryana, Telangana, West Bengal,

Ladakh, Uttar Pradesh, Punjab, Gujarat,

Uttrakhand, Maharashtra, Chhattisgarh, Jharkhand,

Bihar, Himachal Pradesh, Kerala, Manipur, Assam.

CONCLISION

a) Increased crop yields and reduced Costs
Farmers may enhance their crop
management procedures and increase
yields by employing precision agriculture
techniques. It helps to High Value
Agriculture guarantee that crops are not
over or under-fertilized or irrigated by
allowing them to alter the quantity of
fertilizer, water, and other inputs according
to soil conditions and crop demands. This
in turn will help the farmer to cut their input
costs. Farmers can use inputs more
effectively and avoid waste by adjusting
crop management techniques.

b) Efficiency improvement Farmers may use
modern tools, equipment, and information
to boost the productivity of their labour,
land, and time resulting in an overall
increase in agricultural production
efficiency.

c) Improved sustainability by reducing
pesticide use and enhancing soil health,
precision agriculture may assist farmers
in lessening their negative environmental
impacts. Precision agriculture may cut
pollution and conserve wildlife by using
lesser amounts of pesticides. Precision
agriculture can assist in preventing erosion
and enhance water quality by enhancing
soil health.

d) Better decision-making Farmers can make
better decisions regarding crop
management by adopting precision
agriculture. The information collected
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about the field, crop and weather conditions

can help the farmer make better decisions

regarding the application of inputs like
seeds, fertilizers, pesticides and various
farm activities like harvesting.

Precision agriculture has emerged as one
of the potential approaches for agricultural growth
which encourages using the appropriate inputs in
the right amounts at the right time and location using
the correct technologies or procedures. The use
of technologies and tools like GIS, GPS, Remote
sensing, VRT, sensors, precision maps, artificial
intelligence and robotics have made it possible for
the farmers to have an insight into the spatial and
temporal variability in the field. Such technologies
and tools equip farmers to use inputs more
efficiently while reducing the adverse impact on
the environment. Precision agriculture, which
combines several technologies, enables site-specific
management of the farm for both economic and
environmental benefits.
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ABSTRACT

The present study documents the stage-wise occurrence and intensity of major fungal
pathogens affecting the crop during sapling, vegetative, and reproductive phases. The results
revealed clear variation in pathogen prevalence across crop growth stages. Pythium
aphanidermatum and Rhizoctonia solani were predominantly associated with the sapling
stage, showing high to moderate incidence, while their presence declined in later stages.
Fungal pathogens such as Alternaria alternata, Alternaria solani, Cercosporacapsici,
Colletotrichum capsici, and Colletotrichum gloeosporioides were more prevalent during
vegetative and reproductive stages, with A. solani and C. capsici showing the highest intensity
during reproductive gromth. Fusarium oxysporum and \erticillium dahliae were mainly
detected during sapling and vegetative stages but were absent during reproduction, whereas
Fusarium solani showed a contrasting pattern with higher incidence at the sapling stage.
Leveillula taurica and Phytophthor a capsici exhibited moder ate occur rence across vegetative
and reproductive stages. Overall, the study highlights distinct stage-specific dominance of
fungal pathogens, emphasizing the importance of growth-stage-based disease management

strategies for effective crop protection.

KEY WORDS: Prevalence, Chilli,Fungal Diseases, Jalna

INTRODUCTION

Capsicum is also known as chilli. It belongs
to the Solanaceae family, which has been around
for about 9500 years. Originally cultivated in Peru
around 7500 BC, it is a native of Southern America
(MacNeish, 1964). It has good levels of thiamine,
riboflavin, vitamin A, vitamin C, and capsaicin. It
contains around 8.8 grams of carbohydrates, 5.3
grams of sugar, 1.9 grams of protein, and 534
micrograms of a-carotene per 100 grams, according
to Panda et al. (2010). The climate in India is
perfect for cultivating a wide range of chilli plants.
China, which generates roughly 4 lakh tones
annually. 11 lakh tones of the world’s production
come from India.

Maharashtra, Gujarat, Andhra Pradesh,
Tamil Nadu, and Kashmir are the states that
produce the most chillies. Although it was grown
year-round, the primary growth season is February
through April. Numerous fungal diseases attack the
chilli crop at various stages of development. These
are mostly anthracnose, powdery mildew,
Cercosporaleaf spot, root rot disease, and damping
off. The present study investigates the different
phases of fungal diseases that impact chillies from
the region of Jalna district.
MATERIALS AND METHODS

In the Jalna district, diseased samples
were collected from various local marketplaces and
farms used for cultivating chillies. Critical analysis
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was done on the symptoms the infection causes
on the plant’s leaves, stems, and fruits. In order to
isolate and identify the disease-causing
microorganisms, samples showing typical signs of
fruit rot were collected from nearby markets and
chilli growing areas then transportedin plastic bags
to the study lab.

The available literature, which included
manuals and monographs, was used to identify
isolated fungal types. Barnet and Hunter (1972),
Ellis (1971), Thom and Raper (1945), Gilman (1959),
Nagamani etal. (2006), and Mukadam et al. (2006).
RESULTS AND DISCUSSION

Jalna district is famous for commercial and
research cultivation of Chilli. It was evident that at
sapling stage Alternaria alternata, Alternaria solani,
Colletotrichum capsici, Fusarium oxysporum,
Fusarium solani, Phytophthora capsici, Pythium
aphanidermatum, Rhizoctonia solani,
Sclerotiumrolfsii, and Verticillium dhaliae.
Vegetative stage crop was dominated by Alternaria
alternata, Alternaria solani, Phytophthora capsici,
Colletotrichum capsici, Colletotrichum
gloeosporioides, Fusarium solani, Leveillula taurica,
and Phytophthora capsici.

Fungal incidence on Chilly from Jalna

Name of Fungi - Crop .Stages :
Sapling | Vegetative| Reproductive

Alternaria alternata + + +
Alternaria solani - +H +H+
Cercosporacapsici - ++ +
Colletotrichum capsici + + +
Colletotrichum

i - + -
gloeosporioides
Fusarium oxysporum + +H _
Fusarium solani + - +
Leveillula taurica - +H +
Phytophthora capsici +H + +
Pythlu.m . - _
aphanidermatum
Rhizoctonia solani + - -
Sclerotium rolfsii + + -
Verticillium dhaliae + + -

(+++)=High, (++)=Medium, (+)=Low, (-)=
Absent

Alternaria alternata was observed at the
sapling stage at a low level and showed moderate
incidence during both vegetative and reproductive
stages. Alternaria solani was absent during the
sapling stage but showed moderate infection in the
vegetative stage and a high level of incidence in
the reproductive stage. Cercosporacapsici was not
detected in saplings, showed high incidence during
the vegetative stage, and moderate occurrence
during the reproductive stage. Colletotrichum
capsici occurred at low levels during both sapling
and vegetative stages and increased to moderate
levels during the reproductive stage, while
Colletotrichum gloeosporioides was absent in
saplings but showed moderate presence during
vegetative and reproductive stages.

Fusarium oxysporum was present at low
levels during the sapling stage, increased to
moderate levels during vegetative growth, and was
not observed in the reproductive stage. In contrast,
Fusarium solani showed moderate incidence at the
sapling stage, was absent during the vegetative
stage, and reappeared at a low level during the
reproductive stage. Leveillula taurica was absent
in saplings, moderately present in the vegetative
stage, and occurred at low levels in the reproductive
stage. Phytophthora capsici showed moderate
incidence at the sapling stage and low incidence
during both vegetative and reproductive stages.
Pythium aphanidermatum was highly prevalent at
the sapling stage but was not detected during
vegetative and reproductive stages, while
Rhizoctonia solani showed moderate occurrence
only at the sapling stage. Sclerotium rolfsii and
Verticillium dahliae were present at low levels
during both sapling and vegetative stages but were
absent during the reproductive stage.
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ABSTRACT

The National Geospatial Policy (NGP) 2022, notified on December 28, 2022, sets a
long-termvision to 2035 to liberalize and democratize India’s geospatial ecosystem, enabling
seamless access, innovation, and cross-sector adoption of geospatial data and services. By
opening the mapping ecosystem to domestic industry, academia, and gover nment, NGP 2022
aims to catalyse precision planning, digital governance, and resilient infrastructure for core
enabling conditions for ksit Bharat 2047. Its emphasis on standards, open access, public-
private collaboration, and mission-mode applications links geospatial intelligence with
inclusive, smart growth across sectors such as land administration, urban development,
logistics, environment, and disaster risk reduction. The broader vision frames geospatial
capabilities as the “ nervous system” for India’s development journey to 2047, supporting
digital twins, real-time decision-making, and last-mile service delivery.

Keywords: Geospatial Policy Framework, Viksit Bharat 2047 Vision, Digital Public Infrastructure (DPI,

Geospatial Intelligence Systems, Public-Private Collaboration Models,

Objective:

1. To enable open geospatial access, the
policy seeks to reduce institutional and
technical barriers to high-quality, up-to-date
spatial data, thereby facilitating its use in
governance, industry, and research. This
openness is intended to spur innovation,
strengthen domestic capability, and
democratize the geospatial ecosystem.

2. To standardize and integrate geospatial
resources, the policy emphasizes the
adoption of interoperable standards,
registers, and platforms. Such integration
will ensure that geospatial information
functions as a reliable and consistent layer
of digital public infrastructure across
diverse sectors of the economy and society.

3. To catalyse national priorities, the policy
aims to align geospatial missions with

critical developmental agendas, including
land records modernization, urban
transformation, logistics efficiency,
environmental stewardship, and disaster
resilience. These applications are positioned
as essential enablers for realizing the vision
of Viksit Bharat 2047.

4. To foster competitive ecosystems, the
policy seeks to empower Indian companies
to compete globally by providing clarity in
regulatory frameworks, encouraging the
adoption of modern technologies, and
expanding market access in mapping and
geospatial services. This objective
underscores the role of geospatial
innovation in advancing “Atmanirbhar
Bharat” and enhancing India’s global
competitiveness.
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Introduction:

The National Geospatial Policy (NGP)
2022, formally notified by the Government of India,
represents a landmark initiative aimed at positioning
the country as a global leader in the geospatial
domain. By liberalizing access to mapping data,
modernizing technical standards, and
mainstreaming geospatial applications across
governance, industry, and academia, the policy
seeks to transform India’s spatial data ecosystem
into a dynamic, innovation-driven framework. Its
long-term horizon, extending to 2035, reflects a
phased approach toward building a mature
geospatial infrastructure that is both inclusive and
sustainable.

In the broader developmental context, the
policy assumes strategic significance for the
realization of Viksit Bharat 2047, the national
vision of a fully developed India by the centenary
of independence. Geospatial intelligence is
encompassing spatial analytics, digital twins, and
real-time monitoringis also conceptualized as a
critical layer of digital public infrastructure. It
enables precision planning, efficient execution, and
equitable delivery of services by linking locational
information about assets, populations, risks, and
opportunities to governance processes. Thus, NGP
2022 is not merely a sectoral reform but a
foundational instrument for advancing accountable
governance, fostering domestic innovation, and
ensuring inclusive growth in alignment with India’s
long-term developmental aspirations.

1. Evaluating Policy Provisions for Strategic
Alignment with Viksit Bharat 2047
Objectives”

Introduction:

The National Geospatial Policy (NGP)
2022 establishes a comprehensive framework for
the liberalization, standardization, and integration
of geospatial data in India. To assess its long-term
developmental impact, it is essential to evaluate the
specific policy provisions in relation to the strategic
objectives of “Viksit Bharat 2047, which envisions
India as a fully developed nation by its centenary
of independence. This evaluation highlights how
the clauses of NGP 2022 are ranging from open
data access and interoperability standards to

mission-mode applications and public-private
collaboration an align with national priorities such
as precision governance, inclusive growth,
environmental resilience, and technological self-
reliance. By systematically analysing these
provisions, the study underscores the role of
geospatial intelligence as a foundational enabler for
achieving the transformative aspirations of Viksit
Bharat 2047.
1.1 Access liberalization and democratization:
Access liberalization and democratization
under the National Geospatial Policy 2022 means
making geospatial data freely available, easier to
use, and open to all stakeholders, government,
private industry, academia, and citizens of India,
so that innovation and inclusive development can
flourish.
a) Access Liberalization: This refers to removing
restrictions and bureaucratic hurdles around
geospatial data that were earlier tightly controlled
by government agencies like the Survey of India.
Before 2022 the high-resolution maps, satellite
imagery, and elevation data were restricted.
Private companies or researchers had to go
through lengthy approvals, often discouraging
innovation. After NGP 2022, the policy allows open
access to topographical maps, digital elevation
models, and satellite imagery for Indian entities
without prior approvals.e.g.A startup working on
drone-based precision agriculture can now directly
access high-resolution maps and overlay them with
crop health data, helping farmers optimize irrigation
and fertilizer use. Logistics companies can use open
geospatial datasets to plan efficient delivery routes,
reducing fuel costs and improving service.
b) Democratization: This means making
geospatial data usable by everyone, not just
specialized government agencies or large
corporations. The policy encourages open
platforms, common standards, and shared registries
so that data can be integrated easily across sectors.
It also promotes citizen participation, e.g.
crowdsourced mapping of local infrastructure,
disaster-affected areas, or environmental
monitoring. e.g. Urban planning: Citizens and local
bodies can use open geospatial platforms to map
potholes, water pipelines, or waste collection points,
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feeding into smart city dashboards. Disaster
management: During floods, NGOs and
communities can access satellite imagery and
elevation models to identify safe zones and plan
relief distribution. Education: Universities can freely
use geospatial datasets for teaching GIS and remote
sensing, without needing special licenses. By
democratizing access, even small startups, rural
innovators, and local governments can harness
geospatial intelligence.Liberalized access reduces
duplication of effort and speeds up project
execution. Domestic companies can build
indigenous solutions instead of depending on foreign
mapping services.Access liberalization removes
barriers, while democratization ensures everyone
can benefit.
1.2 Standards, interoperability, and registries:
In the National Geospatial Policy 2022,
“standards, interoperability, and registries” are about
ensuring that geospatial data from different sources
can work together seamlessly, be trusted, and be
reused across sectors. This makes geospatial
information a reliable layer of India’s digital public
infrastructure for “Viksit Bharat 2047”.
a) Standards: Standards define how geospatial
data is collected, stored, and shared so that it is
consistent and accurate. The NGP 2022
emphasizes adopting internationally recognized
standards (ISO, OGC: Open Geospatial
Consortium) while tailoring them to Indian needs.
e.g. Land records digitization under “Digital India
Land Records Modernization Programme”
(DILRMP) uses standardized cadastral mapping
formats so that maps from different states can be
integrated into a national platform. Satellite imagery
from ISRO and drone surveys can be layered
together because they follow common metadata
and coordinate standards.
b) Interoperability: Interoperability ensures that
datasets from different agencies, technologies, or
states can “talk” to each other. NGP 2022 calls for
interoperable platforms so that geospatial data can
be integrated with other digital public goods like
Aadhaar, UPI, or logistics networks. e.g. Smart
Cities Mission: Utility maps (water, electricity,
sewage) are interoperable with urban planning GIS,
allowing city dashboards to show real-time service

delivery. Agriculture: Soil maps, weather data, and
crop health imagery can be combined to give
farmers precision advisories. Disaster
management: Flood maps from the Central Water
Commission can be integrated with satellite rainfall
data and local evacuation routes, enabling
coordinated response.

¢) Registries: Registries are authoritative
reference databases that act as “single sources of
truth” for geospatial identifiers. NGP 2022 promotes
national registries for addresses, parcels, and
infrastructure to avoid duplication and ensure
reliability. e.g. National Spatial Data
Infrastructure (NSDI): Acts as a clearinghouse
where ministries and states upload standardized
datasets for public use.Address registry: A
national digital address database linked to geospatial
coordinates can help in e-commerce deliveries,
emergency services, and census
operations.Environmental registry: Mapping
wetlands, forests, and biodiversity hotspots ensures
consistent monitoring and reporting for climate
commitments.

d) Data Illustration: Survey of India’s Open
Series Maps (OSM): Now freely available in
standardized formats, enabling startups to overlay
transport or demographic data.National Urban
Digital Mission (NUDM): Uses interoperable
geospatial layers to create digital twins of cities,
integrating registries of property, utilities, and
transport.Drone-based mapping of villages
(SVAMITVA scheme): Produces cadastral maps
that feed into a national land registry, reducing
disputes and improving credit access for farmers.
1.3 Public-private collaboration and domestic
innovation:

Public-private collaboration and domestic
innovation in the National Geospatial Policy 2022
are about creating a strong partnership between
government agencies, private companies, and
academia to build India’s self-reliant geospatial
ecosystem. This ensures that India can innovate
domestically, reduce dependence on foreign
mapping services, and compete globally.

a) Public-Private Collaboration: The
government acts as an enabler rather than a
controller. It provides open data, sets standards,
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and builds national registries, while private firms
and startups create applications, services, and
platforms.Government agencies like Survey of
India, ISRO, and NRSC provide foundational
datasets (maps, satellite imagery).Private
companies use these datasets to build solutions in
logistics, agriculture, smart cities, and disaster
management.Academia contributes research,
training, and innovation in GIS and remote
sensing.e.g.SVAMITVA Scheme: Survey of
India provides drone-based cadastral maps of
villages. Private firms develop apps for property
registration and banks use them for collateral
verification.Smart Cities Mission: Public
agencies provide base maps, while private IT
companies build dashboards integrating traffic,
utilities, and citizen services.Disaster
Management: ISRO shares satellite flood maps;
NGOs and startups use them to design evacuation
apps and relief distribution systems.

b) Domestic Innovation: Encourage Indian
companies to develop indigenous mapping
technologies, analytics platforms, and geospatial
services instead of relying on foreign providers like
Google Maps or foreign satellite imagery.Focus
areas:Drone mapping and surveying by Indian
startups.Al-driven geospatial analytics for
agriculture, environment, and urban
planning.Digital twins of cities and
infrastructure built by Indian IT firms.Integration
with Digital Public Infrastructure (Aadhaar,
UPI, DigiLocker) to create location-linked
services.e.g.MapmylIndia: An Indian company
providing navigation and mapping services, now
integrated into government platforms like Aarogya
Setu.Garuda Aerospace: A drone startup offering
precision agriculture and disaster response
mapping.Indian IT majors (Infosys, TCS,
Wipro): Building geospatial solutions for smart
cities, logistics optimization, and environmental
monitoring.Startups in agriculture: Using satellite
imagery and soil maps to provide crop advisories
to farmers, reducing costs and increasing
yields.Self-reliance i.e. “ Atmanirbhar Bharat”:
Domestic innovation reduces dependence on
foreign geospatial services.Job creation:
Expanding geospatial startups and industries creates

high-skill employment.Global competitiveness:
Indian firms can export geospatial solutions
worldwide.Inclusive growth: Local innovators
can tailor solutions for rural India, disaster-prone
regions, and underserved communities. Public-
private collaboration ensures access and
governance, while domestic innovation builds
indigenous solutions. Together, they make
geospatial data a driver of India’s transformation
toward Viksit Bharat 2047.
1.4 Mission-mode applications across sectors:
Mission-mode applications translate
geospatial capabilities into targeted, outcome-
focused programs that modernize core sectors,
integrate data across agencies, and accelerate
delivery-directly supporting Viksit Bharat 2047
through precision planning, efficient execution, and
inclusive growth.
a) Land administration and property rights:
Cadastral modernization: High-accuracy drone
and satellite mapping produce updated parcel
boundaries, enabling clean land titles, lowered
disputes, and faster registration and
valuation.Credit access: Digitized property maps
linked to owner records streamline collateral
verification for banks and microfinance.e.g.
Village-scale drone mapping feeds state land
registries under mission-mode digitization, creating
areliable spatial foundation for taxation, planning,
and rural infrastructure.
b) Urban planning and infrastructure: Digital
twins: 3D city models integrate utilities, transport,
environment, and building data for scenario testing,
permitting, and resilience planning. Utility GIS:
Standardized layers for water, power, sewage, and
Fiber enable coordinated maintenance, outage
response, and leakage reduction.PM Gati Shakti
integration: Geospatial platforms align multi-
agency projects, reduce duplication, and optimize
corridors for logistics and industry siting.e.g. Smart
city command centres fuse traffic feeds, utility
maps, and citizen reports for real-time service
delivery and urban safety.
¢) Transport, logistics, and economic
corridors: Network optimization: Route
planning integrates road quality, congestion, weather,
and regulatory checkpoints to cut travel time and
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emissions.

Asset monitoring: Geotagged warehouses, ports,
railheads, and cold chains support capacity planning
and targeted investment.e.g. Mission-mode logistics
planning under “PM Gati Shakti” uses common
geospatial layers across ministries to synchronize
last-mile connectivity and industrial cluster access.
d) Agriculture and rural development:
Precision advisories:

Combining soil maps, crop health imagery, and
weather forecasts guides irrigation, nutrient
management, and pest control.

Crop insurance and risk: Geo-referenced yield
estimation and hazard mapping improve claim
transparency and timeliness.e.g. Startups and
cooperatives deliver farm-level recommendations
by overlaying satellite NDVI with local soil data
and rainfall, improving yields and input efficiency.
e¢) Environment, climate, and disaster
resilience: Hazard mapping: Flood, landslide,
cyclone, and heat-risk layers integrated with
exposure data inform early warning and response
plans.Carbon and biodiversity accounting:
Spatial monitoring of forests, wetlands, and
ecosystems supports compliance and conservation
targeting. e.g. Real-time flood dashboards combine
satellite rainfall, river gauges, DEMs, and evacuation
routes to coordinate relief and reduce losses.

f) Governance, social protection, and
inclusion: Targeting and verification:
Geotagged beneficiaries, facilities, and assets
reduce leakages and improve program
reach.Service performance: Location-linked
dashboards track school, clinic, and scheme
outcomes for rapid course correction. e.g. Mission-
mode audits geotag public works and social assets,
enabling transparent payments and community
monitoring.

g) Energy, utilities, and digital public
infrastructure: Grid planning: Spatial demand
forecasts and renewable resource maps guide siting
of solar, wind, and storage.Fiber and SG rollout:
GIS-led planning maximizes coverage while
minimizing cost and disruption. e.g. Utility regulators
use standardized network registries to coordinate
upgrades and monitor reliability at neighbourhood
scale.

h) Industry, mining, and landuse governance:
Complainagement: Spatial analytics align
extraction with rehabilitation, water use, and
biodiversity safeguards. E.g. Mission dashboards
monitor mine boundaries, reclamation.
Compliance and safety: Geospatial registries
track licenses, buffer zones, and environmental
clearances.Resource man progress, and
community impact using authoritative base maps.
i) Education, research, and skill ecosystems:
Open datasets: Universities access standardized
imagery, elevation, and base maps to train
practitioners and accelerate R&D.
Innovation pipelines: Grants and sandboxes help
startups build interoperable tools for sector
missions.E.g. Curriculum-integrated geospatial labs
produce domain specialists for city digital twins,
agri-tech, and climate services.
Productivity gains: Integrated planning and
monitoring lower costs and delays.
Transparency: Geotagging and public dashboards
strengthen accountability.
1.5 Governance, accountability, and inclusion:
Governance, accountability, and inclusion
under the National Geospatial Policy 2022 (NGP
2022) highlight how geospatial data can strengthen
transparency, citizen participation, and equitable
service delivery is key pillars for achieving Viksit
Bharat 2047.
a) Governance: Using geospatial intelligence to
improve decision-making, planning, and monitoring
in government programs.Integrate geospatial layers
into digital governance platforms so that ministries,
states, and local bodies can coordinate
effectively.e.g.
PM Gati Shakti: Ministries share geospatial data
on roads, railways, ports, and pipelines to plan
integrated infrastructure corridors.
SVAMITVA Scheme: Drone-based cadastral
maps provide accurate land records, reducing
disputes and enabling rural governance.Smart
Cities Mission: GIS dashboards track utilities,
traffic, and citizen services in real time, improving
urban governance.
b) Accountability: Ensuring transparency and
traceability of government actions by linking them
to location-based evidence.Geotagging assets,
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projects, and beneficiaries’ makes it possible to audit
progress and reduce leakages.e. 2. GRAMG
works: Public assets like ponds, roads, and schools
are geotagged, allowing citizens and auditors to
verify their existence and quality.Disaster relief:
Relief camps and distribution points are mapped,
ensuring aid reaches intended locations and
preventing  duplication.Environmental
monitoring: Forest cover and wetlands are
tracked via satellite imagery, holding agencies
accountable for conservation targets.

¢) Inclusion: Using geospatial tools to identify
underserved areas and ensure equitable distribution
of resources and services.Democratize access to
geospatial data so that local governments, NGOs,
and communities can participate in planning and
monitoring.e.g.Healthcare access: Mapping
hospitals and clinics against population density
highlights gaps inrural and tribal areas, guiding new
investments. Education planning: School locations
are mapped with demographic data to identify
regions lacking adequate facilities.Social
protection: Beneficiary households are geotagged
to ensure subsidies, pensions, and welfare schemes
reach marginalized groups.Governance: Builds a
responsive, evidence-based administration.
Accountability:Strengthens trust in public
institutions by reducing corruption and inefficiency.
Conclusion:

NGP 2022 provides the geospatial
backbone for Viksit Bharat 2047 by making high-
quality location data accessible, interoperable, and
actionable across India’s development priorities. Its
liberalization thrust and ecosystem focus position
geospatial intelligence as a core layer of digital
public infrastructure—enabling precision planning,
efficient execution, and inclusive outcomes at
national scale. Realizing the 2047 vision will depend
on sustained implementation: building standards and
registries, nurturing domestic industry, integrating
with sectoral missions, and embedding geospatial
analytics into everyday governance.
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