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The Role of Buy Now Pay Later (BNPL) in Empowering

Chhattisgarh Start ups: Opportunities and Challenges
o Ram Girdhar*

I ABSTRACT ]

In today s changing world scenario E-Commerce has become important
phenomena in the field of business, all the start-ups finds it easy to launch its
product or services through E-Commerce platform. Each and every business is
getting online these days. If we would have imagined it few years back (before
pandemic) it could not have proved right at least in India because the advent of
E-Commerce in India wasnot widely accepted. The reason behind it was the
non-availability of telecommunication infrastructure, high rate of call rates,
slow internet speed and lack of people’s trust on digital medium, but the
unprecedented moments which took place one after another paved the way to
E-Commerce in India. Specially the time of pandemic forced people to use E-
Commerce websites and make digital payments which changed the buying habits
of large section of society. Although the govt decision of demonetization and E-
Commerce companies’payment policies motivated people to use digital payment.
Ifwe talk about the period after demonetization various E-Commerce companies
and government came with the digital payment promotion strategies like
cashback and discounts on various transactions. It has brought an acute hike
in number of users on digital platform. During the pandemic when it becamethe
compulsion of all to follow the social distancing norms most of the digital
platform-based companies started taking advantage of this situation they tried
to allure more customers to their business for this they started giving different
payment options for online payment like debit card, credit card, payment wallet,
UPI etc. 1o excel in this competition some companies came with more competitive
option that was Buy Now Pay Later. Since E-Commerce companies are facing
competition from their peers as well as from traditional businesses too, they
always try to provide all the services which is provided by traditional
businessmen, one of that service is the credit provided by them to their regular
or loyal customers. E-Commerce companies launched BNPL service to attract
more middle-class families of India who are the regular customers of traditional

*  Research Scholar, Kalinga University Raipur (C.G.), Email : ramakkigir@gmail.com
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businessmen situated in their local areas. This paper attempts to analyse the
change in consumer impulsive buying decision due to the credit option (BNPL)
provided by E-Commerce companies and would it be beneficial for start-ups of

Chhattisgarh?
Key words— BNPL (Buy Now Pay Later), UPI (Unified Payment Interface),
Start-up.
Introduction: studies which also states that with the high usage

Due to the advancement of technology,
nowadays consumers are having enough option
to make payment through variety of ways.
Previously when consumers are restricted to pay
through conventional methods only i.e., using
cash or cheques, nowadays they are free to use
modern methods as well including debit card,
credit card and charge cards. In current era all
this payment mechanism is available to the
consumers so that they will be able to make
online or offline purchase conveniently (Khan
& Haque, 2020).

Most of the economists’ states that a desire
can be termed as demand only when it is backed
up by fulfilling two important conditions:
willingness to pay for the commodity as well as
having the ability to purchase the commodity.
As per economic theory it can be interpreted that
the buying decision of a rationale consumer is
largely based upon his demand and not based
upon his preferred payment mechanism (Jaggi
&Nim, 2020).

As we all are aware that inflation is
inseparable part of modern economy which leads
in increasing the price of different commodities.
To help the consumers to fight with the situation,
banks and different financial institutions comes
up with the idea of instalments sale. An
instalment purchase is known as the agreement
of contract which helps the consumers to finance
a commodity and acquired the particular
commodity or asset. Under this agreement the
buyer needs to pay purchase price of the
commodity to the seller by making a series of
partial payments over time. There are various

of ‘buy now pay later’ facilities via EMI options
or credit cards, people are now more involved
in impulsive buying.

Concept of Buy Now Pay Later:

The concept of buy now pay later (BNPL)
refers to a payment model that allows consumers
to purchase goods and services immediately, but
pay for them later. In other words, BNPL enables
consumers to defer their payments for a specific
period of time, often with no or low interest rates,
fees or charges.BNPL services are typically
offered by third-party providers, such as fintech
companies or banks, who partner with merchants
to provide the service. When consumers choose
to use BNPL, they are typically required to
provide some basic personal and financial
information to the provider, which is then used
to assess their creditworthiness and determine
their eligibility for the service.

BNPL can be used for a variety of
purchases, from everyday items like clothing and
electronics, to larger purchases like furniture and
home appliances. The repayment period for
BNPL can vary, from a few weeks to several
months, depending on the provider and the terms
of the agreement.While BNPL can be a
convenient way for consumers to make
purchases without having to pay upfront, it is
important to note that it is still a form of credit.
As with any form of credit, it is important to
read the terms and conditions carefully, and to
understand the interest rates, fees, and charges
that may apply. Failure to repay the amount
borrowed within the agreed period can result in
additional fees, charges, and damage to the
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borrower’s credit score.
Use of Credit Card and EMI facilities in E-
Commerce:

Credit cards and EMI (Equated Monthly
Instalments) facilities are popular payment
methods in e-commerce. Here are some ways
they are used:

Credit Card Payment: Credit cards are
widely used in e-commerce because they offer
convenience and security. Customers can simply
enter their card details to make a purchase, and
the payment is processed instantly. E-commerce
websites partner with payment gateway
providers to ensure secure transactions,
protecting the cardholder’s information. Credit
cards also offer rewards such as cashback, points,
and discounts, which incentivizes customers to
use them.

EMI Facilities: EMI facilities allow
customers to make purchases and pay for them
in instalments over a period of time, rather than
paying the full amount upfront. This makes
expensive purchases more affordable and
accessible to customers. E-commerce websites
shake their hands with different banks and
financial institutions to offer instalment facilities
to its customer. Customers can choose the tenure
and interest rate, and the EMI amount is
automatically deducted from their bank account
each month. EMI facilities are especially popular
for big-ticket items like smartphones, laptops,
and home appliances.

Credit Card EMI: Some credit cards offer
EMI facilities directly, which means that
customers can convert their credit card
transactions into EMIs. This allows customers
to pay for their purchases in instalments without
having to apply for a separate EMI facility. Credit
card EMIs are often available at lower interest
rates than regular EMIs, making them a popular
option for customers.

Concept of Impulse Buying Behaviour:

Impulse buying behaviour refers to the

tendency of consumers to make sudden,
unplanned purchases, often triggered by external
stimuli such as product displays, advertisements,
or special deals. It is a type of buying behaviour
that is driven by emotions rather than careful
consideration and is often characterized by a lack
of pre-purchase research or planning.

Impulse buying behaviour can be
influenced by a variety of factors, including
personal characteristics (such as impulsivity or
emotional instability), situational factors (such
as time pressure or boredom), and marketing
stimuli (such as sales promotions or product
displays). Marketers often try to capitalize on
these factors by creating compelling product
displays or running special promotions that
trigger impulsive purchases.

While impulse buying behaviour can be a
lucrative strategy for businesses, it can also lead
to consumer regret and dissatisfaction if the
purchased product does not meet the buyer’s
expectations or needs. Therefore, it is important
for consumers to be aware of their own
tendencies towards impulsive buying behaviour
and to develop strategies for resisting the urge
to make unplanned purchases.

Review of Literature:

According to traditional economic theories,
a desire is considered a demand only if it meets
two requirements: the ability to afford the
product and the willingness to pay for it. From
an economic standpoint, a rational consumer’s
purchasing decision is independent of the
payment method. However, there is some
evidence indicating that consumers who use
credit cards are more likely to engage in impulse
buying behaviour. (Catherine, 1998)

The development of instalment buying in
the late 1920s improved the process of buying
and selling in the United States. It allowed buyers
to make purchases in advance when needed. (The
Literary Digest,1927). Today, in the electronics
and household appliance markets, instalment
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selling has become a popular trend, increasing
sales rates. This is due to the fact that customers
can acquire costly items even without having the
means to make full payment at the time of
purchase.

A majority of banks allow their credit card
users to pay their bills without interest for a
period of 45 to 50 days. For instance, Eastern
Bank Limited (EBL) credit card provides a 45-
day interest-free period, while Dhaka Bank credit
card offers up to 50 days. Other traditional banks,
such as BRAC Bank and City Bank, also offer
this feature.

Nowadays, credit card issuers and
companies provide their customers with a broad
range of advantages. One of these is the option
to take out interest-bearing loans against the
credit card, which can be repaid over a period
of 3, 6,9, 12, 15, or 18 months. Furthermore,
certain credit card offers allow customers to pay
for products in instalments at 0% interest within
a specific time frame. Most reputable banks in
Bangladesh offer this service to their clients. For
example, Standard Chartered Bank’s credit card
enables customers to pay for purchases to a
variety of seller companies over a period of 3 to
24 instalments without incurring any interest.

According to Hirschmans (1979) findings,
the payment method used significantly impacts
individual consumer behaviour. By offering
instalment sales, consumers are provided with
the flexibility to purchase costly products
without having to pay the entire price upfront.
In many cases, this option is available through
the use of a credit card.

The option to pay for goods and services
in instalments is a popular payment mechanism
that can alleviate the burden of paying in full at
once and increase consumers’ willingness to
spend. This trend has led to the growing
popularity of payment devices that allow for
instalment payments at a later date, as it changes
the current consumption patterns of consumers.
Such deferred payments often reflect the

purchasing decisions made by consumers, who
have a range of monetary instruments at their
disposal, including cash, checks, debit and credit
cards, electronic fund transfers, and digital
money. (Braga et al, 2013)

Objectives :

(1) To understand the demographic
characteristics of consumers adopting BNPL
facilities in Chhattisgarh based start-ups E-
commerce services.

(2) To find out the consumer preference
between BNPL and traditional credit
mechanism.

(3) To identify the impact of BNPL
adoption on consumers perceived buying
capacity and spending pattern.

Research Methodology :

Through the literature review and going
through various studies it has been found that
the most of the studies are conducted on small
scale industries and E-Commerce activities, also
the effect of ‘Buy now pay later’ on E-Commerce
activities has been done before but there is clear
mismatch between the use of ‘BNPL’ and its
impact on start-ups in those studies also there is
absence of studies in the geographical area of
Chhattisgarh. This research is based on the
primary data which is collected through online
questionnaire created in Google form. The
number of respondents participated in this survey
is 105 and they basically belong to state of
Chhattisgarh in India. The nature of the study is
quantitative and the online survey has been done
between the months of January to June 2023.
This study used the close ended questionnaire
using 5-pointLikert scale. To analyse the data
SPSS software is used. Chi-Square test and cross
tabulation is used to understand the preference
across the gender and age for adoption of ‘BNPL’
facilities in E-Commerce. T-test and paired
sample test to find out the preferences of
respondents between facility of credit card or
instalment or ‘BNPL’.
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Analysis & Interpretation :

Gender BNPL BNPL | Total
Non-user User
Female 28 18 46
Male 34 25 59
Total 62 43 105
Table 1 : Cross tabulation of Gender and BNPL
Adoption
Test Value Df |p-value
Pearson 0.018 1 0.892
Chi-Squre
Table 2: Chi-Square Test: Gender x BNPL
Adoption
Age BNPL BNPL | Total
Group Non-user User
18-30 26 25 51
30-40 33 13 46
40-50 2 4 6
50-60 0 1 1
Above 60 1 0 1
Total 62 43 105
Table 3: Cross tabulation of Age and BNPL
Adoption
Test Value Df |p-value
Pearson 8.213 4 0.084
Chi-Squre

Table 4: Chi-Square Test: Age x BNPL Adoption

A total of 105 respondents participated in
the survey. Out of these, 43 respondents (41%)
reported using the Buy Now, Pay Later (BNPL)

option, while 62 respondents (59%) did not.
Table 1 presents the distribution of BNPL
adoption by gender. Among male respondents,
25 out of 59 (42%) reported using BNPL, while
18 out of 46 females (39%) were BNPL users.
The chi-square test of independence (Table 2)
indicated that there was no statistically
significant difference in BNPL adoption between
male and female respondents, ¥2(1, N = 105) =
0.018, p = .892. Thus, the objective which
predicted gender differences in BNPL adoption
was not supported.

The association between age group and
BNPL adoption is shown in Table 3. Adoption
was highest among respondents aged 18-30
years, with 25 out of 51 (49%) using BNPL,
compared to 13 out of 46 (28%) in the 30—40
age group. Smaller numbers of BNPL users were
observed in the 40-50 age group (4 out of 6,
67%) and in the 50-60 age group (1 out of 1).
The chi-square test (Table 4) revealed that this
association was not statistically significant, (4,
N=105)=28.21, p=.084. While not significant
at the 0.05 level, the trend suggests that younger
consumers (18-30) were more likely to adopt
BNPL compared to older groups. Therefore,
objective 1 partially supported in terms of
directional trend but did not achieve statistical
significance.

In summary, the analysis indicates that
BNPL adoption in this sample does not
significantly differ by gender, but age shows a
noteworthy, though not statistically significant,
trend toward higher adoption among younger
consumers.

Pair Variable Mean N Std. Deviation | Std. Error Mean
1. BNPL adoption 3.32 105 1.27 0.12
agreement (Likert 1-5)
2. Credit card preference 3.19 105 1.21 0.12
over BNPL (Likert
Table 5: Paired Samples Statistics
Pair | Mean Difference Std. Deviation t. df Sig. (2-tailed)
1 0.13 1.43 0.81 104 0.419

Table 6: Paired Samples Test
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Table 5 shows the descriptive statistics for
consumers’ agreement with BNPL adoption and
their preference for credit cards over BNPL. On
average, respondents expressed slightly stronger
agreement with using BNPL (M = 3.32, SD =
1.27) than with preferring credit cards (M = 3.19,
SD =1.21).

A paired-samples t-test (Table 6) was

results indicated that the difference between
BNPL and credit card preference was not
statistically significant, #(104) = 0.81, p = .419.
This suggests that consumers in this sample do
not show a clear preference for BNPL over credit
cards or vice versa. Thus, objective 2, which
proposed stronger consumer preference for

BNPL, was not supported.

conducted to compare the two preferences. The

BNPL Usder Status N Mean Std. Deviation | Std. Error Mean
Non-user (0) 62 3.15 1.28 0.16
User (1) 43 3.44 1.22 0.19
Table 7: Group Statistics
Levene’s Test for F Sig. T. df Sig. Mean Std. Error
Equaliy of Variances (2-tailed) | Difference | Difference
Equal variances .022 [ 0.64 | 1.09 [103 0.278 0.29 0.26
assumed
Equal variances 1.10 | 89 0.274 0.29 0.26
not assumed

Table 8: Independent Samples Test

between the two groups. The results indicated
that the difference was not statistically
significant, #(103) = 1.09, p = .278. Thus,
although BNPL users tended to perceive a
greater increase in their buying capacity, this
difference was not strong enough to be
statistically confirmed.

Table 7 presents the comparison of
perceived increase in buying capacity between
BNPL users and non-users. BNPL users reported
a slightly higher mean score (M = 3.44, SD =
1.22) than non-users (M = 3.15, SD = 1.28).

An independent samples t-test (Table 8)
was conducted to examine the difference

0% of Income on Installments Non-user (0) User (1) Total
0-10% 44 25 69
10-20% 8 6 14
20-30% 6 8 14
30-40% 3 3 6
Above 40% 1 1 2
Total 62 43 105
Table 9: Cross tabulation of BNPL Adoption x % Income on Instalments
Test Value df p-value
Pearson Chi-Square 2.92 4 0.571

Table 10: Chi-Square Test: BNPL Adoption x % Income on Instalments
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Annual Purchase Value (-) Non-user (0) User (1) Total
Less than 10,000 19 9 28
10,001-20,000 15 8 23
20,001-30,000 12 7 18
30,001-40,000 5 8 13
40,001-50,000 4 6 10
Above 50,000 7 5 12
Total 62 43 105
Table 11: Cross tabulation of BNPL Adoption x Annual Purchase Value
Test Value df p-value
Pearson Chi-Square 3.41 5 0.637

Table 12: Chi-Square Test: BNPL Adoption x Annual Purchase Value

Table 9 shows the cross-tabulation of
BNPL adoption and the percentage of monthly
income spent on installments. While BNPL users
appeared somewhat more likely to allocate
higher percentages of income toward
installments compared to non-users, the chi-
square test (Table 10) revealed no statistically
significant association, x*(4, N=105)=2.92, p
=.571. Similarly, Table 11 presents the cross-
tabulation of BNPL adoption and annual
purchase value. A slightly higher proportion of
BNPL users fell into higher spending categories
(e.g., * 30,001-50,000), but the chi-square test
(Table 12) indicated that the association was not
statistically significant, ¥*(5, N=105)=3.41,p
=.637.

In summary, BNPL adoption in this sample
was not significantly linked to the percentage of
income spent on installments or to total annual
purchase value.

Interpretation of findings and relation to
prior research

The study indicates the lack of a significant
gender effect aligns with some recent market
reports that suggest BNPL has broad appeal
across sexes rather than being strongly gendered
(PwC India, 2023). Although prior work has
sometimes reported gender differences in credit
behaviour, the present sample indicates similar

BNPL uptake among males and females in this
survey (Banerjee & Duflo, 2019).

It is observed (non-significant) tendency
for higher adoption among the 18-30 group is
consistent with the broader literature that
identifies younger, digitally-active consumers as
early adopters of fintech innovations (PwC India,
2023; World Bank, 2021). That this trend did
not reach statistical significance in our sample
may reflect limited statistical power or
heterogeneity within age bands—factors
discussed in the limitations below.

The finding of this study suggest that
BNPL users reported only slightly higher
perceived buying capacity — and not a
statistically significant difference — suggests
that although BNPL may be perceived as
increasing short-term affordability, that
perception may not translate into clearly
measurable differences in self-reported spending
or budget strain in every sample. This nuance is
consistent with regulatory and policy reports
which caution that BNPL can enhance
purchasing power while also potentially hiding
credit exposure, but that its effects vary by
market and consumer segment (RBI, 2022;
CFPB, 2022).

Finally, the absence of a significant
relationship between BNPL adoption and the
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percentage of income spent on installments or
total annual purchase value suggests two
possibilities. One is that BNPL in this sample is
being used predominantly for small-ticket and
infrequent purchases (the data show a large share
of users reporting relatively low annual BNPL
purchase totals). The other is that the current
measurement and sample size may not capture
subtler indebtedness effects identified in other
studies and regulatory commentaries (FCA,
2022; Mukherjee, 2025).

Conclusion :

The study indicates the credit cards and
EMI facilities are important payment methods
in e-commerce, as they offer convenience,
flexibility, and accessibility to customers. The
start-ups should use E-commerce websites
partner with banks and payment gateway
providers to ensure secure and safe transactions
and offer competitive interest rates and rewards
to customers.

This study got some results about the
consumer adoption and preferences, also
perceived buying capacity, and spending patterns
associated with Buy Now, Pay Later (BNPL)
services based on a survey of 105 respondents.
Across the four objectives, the results
consistently showed modest BNPL uptake (41%
of the sample) but no statistically significant
associations between BNPL adoption and
gender, age (although the trend favored younger
users), perceived buying capacity, percentage of
income spent on installments, or annual purchase
value. Below we interpret these findings,
contrast them with prior research, and highlight
implications and limitations.

In this study it is found that, BNPL is
adopted by a substantial minority (41%) of
respondents and appears appealing across
genders and age bands. The study suggests (but
not statistically significant) that the younger
consumers are more prone towards the use of
BNPL facility. The analyses did not find
significant evidence that BNPL adoption is

associated with higher self-reported spending or
with a greater share of monthly income
committed to instalments. Given the rapid
market growth reported by industry studies (PwC
India, 2023) and regulatory attention (RBI, 2022;
CFPB, 2022), continued monitoring using larger
and more granular datasets is recommended to
better understand BNPL’s consumer finance
implications.

This study analyzed the demographic and
behavioral profile of BNPL users, their
preference for BNPL versus credit cards, the
impact of BNPL on perceived buying capacity,
and its association with consumer spending
patterns. Based on a survey of 105 respondents,
BNPL adoption was observed among 41% of
participants, with no statistically significant
differences by gender, age, or income. Similarly,
BNPL users did not significantly differ from non-
users in their reported buying capacity,
percentage of income spent on installments, or
annual purchase value.

Although the objectives were not supported
statistically, descriptive results suggest that
younger consumers are somewhat more likely
to use BNPL and that users tend to perceive
modest benefits in purchasing power. These
findings are consistent with the broader fintech
literature that positions BNPL as appealing to
digitally active consumers while highlighting the
need for careful regulatory oversight.

Overall, the results indicate that BNPL
adoption is present but not yet transformative in
terms of consumer behavior within this sample.
Larger and more representative studies will be
needed to confirm whether BNPL materially
alters spending patterns and indebtedness in the
Indian context.
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IS BT A8, dfed UK IUTGHT,
JMI—FoT AR AHITD FARHAT BT T T

g9 AT 8 | AdFd9 deb-ileh! 3N Tgfadl B
Rt gomel & 2nfet BxAT 3aEd B | R

AT 3Tale &I awd faar| S8
1848 ¥ YUT H T dTfeTehT fARIer bl RATu]
DI, ST ARG 1 R @ gfiesT # Ufaeiiis
HEH o7 | 7eT Uid | fAemRal & v 9
1850 TP SITHIT 8,000 dTferdhTy e mred
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PR el of | Afgemen @ e 3R IR
D AERGAT DI 1854 B o9 ST H
AaTRe wU I AT <1 T | 30 Bt §
T Bietol (Helddl) HI IATAAT 1879 H
BT TS, ST 3T TRRIT BT T U= Jigdl]
AEIfdenerd AET ST § 1 39 9aNl @
IRUTFREHY A3l &I ATeRAT &% 1882 H
ATH 0.2% W TEHR 1947 Th 6% dP gl |

TaEar Wftd & 91 URME gqdl |
AfRe HIERAT &R SUETdhd HH Bl | 39
Rerfcr T JRT & oIy R TRBR 7 1958
# At R ) e Iy AT @1 T8
o, o RBTReN o 9o w9 9 WaR
foram T | 77 RIwTREl &1 Se%a goy e
D HM WR R AfRen fem @ wenfud
HRAT T | 1959 H ST AT 7 I8 g

My & fafer

e JT IMNY IUIAIHD UG fATIvoTcHD
(Descriptive and Analytical) Y0 T =

o ST 9T : fgd® oifds (ST
2011, NSSO, PLFS, faea §& 8ik Afgan
Uq 97e1 fder #3re) |

o fueryor fAfY : ufcrerd, gt fargeror,
TP AR ARl & ArTH |

o PHII—IMT : 2001—2023 TP BT [ATATT |

geord uRRder § #fger Rrem a1 Rerfa
9Rd H Afeelr Rienm 1 uRged fUse

FE D! ¥ I Tferefie <& 7 | AT

FefrHxor 7 fieradx Afgasil @ Afére Refa

BT Gge [HAT €| WA B da I AP

2191 WY g AT FeRdl # Scold—

P 5 oTsfeal IR dsal & forv IaH
Iehd 3R TaWR SUAEl BRI SN |
AT 1964 H AT RIEAT IMART (HISTRY
M) A Afeerr e &1 Ity fAadrT @
JIg gdTd 8¢ IS GURI BI aehdl TR

i g8 ©, fovg o/ 1 s AT, *mfdfes
3R & IRTHATY HIN[E B |
(%) WdadT—Sa} ARd d #fzar Rren
31 faaR

1947 ¥ AT U & AAY 9RA 4

g1 faar | smanT & RIeIReN & MR ™

HRT WRAR - 1968 H iy fIrem —nfa

(National Policy on Education) T UTad SEIN

o, fora=r Afee e &1 I wrarfiddr

BT ol & |

oA BT S8

o dcold URIY # #Afgan e @1 Refa
3R UgRTl BT 3T HRA |

o T 3R e Fertha T & URWR®
e BT fageryor |

o RGN AT AR ATSTARA BT e |

o UTHIT U4 I &l H AfRer e &l
SRR @1 R &1 Jerom o |

o AfZal gufthavor # fefrea Rem ot

AT BT GRIET |

Afgell eRAT &% A 6% | e @1
ARl @ ATHR & wY H AT < B
SR Ay 7 B, R srgess 14 &R
15 @ JfHIC AT BT AMTBR AR Ao
45 & I 6 A 14 a4 BT Y Tb Mo
©q 3rfrard et &1 raer fdar 3T | 1950
| 1980 @ 9 wafe Rem @ uaR H
Ieg RRierm § RIfT adermdpd €41 &1 | 1990
@ 91 ISRIBROT & AT H R1er &1 Fsiieror
IR ARG SITRedhar = 39 Rerfa # doll
A uR |
(@) adw= "rERar <3 (2011—2021)
o HRT Pl STIUMT 2011 b FFAR Al
BRI X 65.46% I, ST Jo¥ HERT
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TN 82.14% T |
o I HIRH®H! BT (NSO) 2021
@ RUIE & AR, AT FeRar &%
JEIR 70.3% TP Ugd DI T |
ARefl—1, ARG ¥ AfFdr Ear <
(1951—2021)

EL Hfeelr qoy Sl
WIERAT | |i&ERdl ||reRdn
X (%) X (%) [a¥ (%)
1951 89 27.2 183
1981 298 56.4 436
2001 53.7 753 64.8
2011 65.46 82.14 | 7404
2021 (70.3 (RrHIE)| 847 77.2

(GIT: HVT 1 ST 2011, NSO, 2021)
UT% . 1 ARd H AfFdT dERdr 3
(1951—2021)

m HRl HIRIRAl €%
B YO RNl <X

|

1951 1981 2001 2011 2021

arvfl—2 dfaer s wfe wrflad
R (ARA H)
ad RS gy
Hix mK h %) | aRRer (%)
2005—06 36.0 85.4
2010—11 3238 817
2017—18 233 75.8
2020—21 287 782
2023 312 791

(FIT : PLFS, 2023)

ITH h. 2, AfET 59 eARE AFNERY
R (FRa #)

100

T . T W
30 ‘ = -
60
o i l l
0 ¥ . T l T l -

2005-06 201011 2017-18 2020-21 2023

AR @I 5™ AFERT &% 3rl o
oY & T H 98d BH 2| SHET T
HRY 8— TR STRRTRET, AT gitceol
3R ISR & AfAT sraaR | fhr 1 811 &
qut # Afger Safidr, siFarsd a3k
fefiica waamral & I9®1 {1 e
CEAl
Afgar REn § WReN ARl ST st
IR T

ART WRGR A Afger e o uredrzd
PR 3R AfTd IRTAAT BT HH B B
for o W AT iR Aiferdt oy @
21 379 "4 qamsnt 4¢ uemn” (2015)
JoET Y ®U ¥ Seord=a 8, RNrar
g S el & ufd wHrs H
HHRIHD gD YT BRAT, folfurd &l
Hferd BRAT SR qrferarall @l e @l
geTaT 9T 8§ | 39 dad dIfeIhlsll & o,
TRey, e 3R GRe W S HRIHH Farerd
fby St €, ROy Arer—fdr & fRren & ufy
ST GT 961 |

ISR Jreafie RrEr fHA (2009)
A AT AE TR R Sl & ugd gHfad
B IR &IF diad &A1 | 396 dgd [dererd
H BHEEN, BEgRT, 6 AR 3T Refor

g
>
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TG TR AR fderery SuRefd § gur
83T | 39 M 1 49y & g aik
e &=t o) aiferareit &t gam, SiEt anfdf®

f3rem | wfedren ¥ sreafasars,
oI —eTs 7T, AHRIT FATET &9l 3R g
DT [AHRd Bid 2| 398 IRUTAaGSRY

IR AHTTR STITRT & BROT 26T BT TaviR
AT o

garHAl Soif Rrar aieEr ol
BIAGRT JISTRIT 7 TR 3R AR T DI
arferestatl @ forg e gorw iR fa<ig wy
A |erh g9 H Aewaqul et TS | a8,
SRl el qiferdr faemea (KGBV)
B RATIAT = ATHIOT &7 BT dferd arferdmi
DI AT R1eT Ua™ d’d Ie Who! Bl
R 1 faare S IIfoTed Iamsn |
EEIRIN

97 e iffra (2018) = dferarait
@1 ReqT, dierer e, ufRreror iR gRefr &
o |Afed giicdIoT Sru=maT | 9 Jrer =
R1er & A1—arer ATl B AHEITS AR
aMffh ARl A SiehY ITd! eHdl Bl
RG99 A " Bl | IRUTEREwY,
qifeTdRl @ AMIGS &%, SuReIfd, R
aRuTH 3R fIemer™ qR1 9’ & & 3 R
JIR <@ T ¢ |
Rrer &1 Afger IufRpeor W gyHE

qig T 6T Bt ARRAT BT WX T
dh AT 8§ SHBT U9 AHISTD,
anfefd IR ISHIfa® &3l # W We w9
fawrg <ar g1 =g 2R urd Akt [
Pael ISR U B db GIfFd T8l g,
gfesd Aqcd Ual R A1 Alshd WY A B DR
B 2| fawg 9% (2022) @t RUIE & AR,
Al HERAT H 1% B gieg A Aleell Hriael
&1 AEIERI H SaT 0.3% &1 Iig <@l T3
®, S frer 3R anfdfer AwrfRhapRor & Teed
Y BT ST B |

A oI, Yo, S, fas,
gHpIRdr, SfbT iR Sufidr o &= #
Il HEwayel U 991 & & | SETER
ey, fSfTee ©iehiy, wresry 3R TRBRI
TSI & HETH 3 ATy AR T
IR TRIGNIR & &l H dgdl qAdr 74T
& 2 | e 7wt gfte 9+ wflkaait
DI FIh AT 7 | RfEd ARy e
BRI, TR, BTl STHRadhT 3R URAR
frare # orfSres afsha €1 o aiferaren a1
e & fog aRT &=cll § @ik uRaR #
e T @ A AR Bl B
s aifaRe, Rt dfgend e &k
MY WR R AAqcd et 91 wR - fara
gl ¥ IRTEE PR B B 39 UBR,
RGN AN AR et daer Afermai
&1 faenet 96 ugaH & A 98 g
gfoss I8 Al AATHhHRT BT Teb AT
AR IR fhar g1 fRrew = Aftemsit o
3 JATHARET, MRS AT AR g
gHAT UaE @ 8, oA 9 99 3 g
gRT # Afha iR FAoifas gfter fr &
=
g=A1d
o U &A1 ¥ e uga &1 fTwr
: T IR fUse el # fqermerai o
T 9QT8 OIT 3R SFIRARET Ve ot
TOTERIT BT Holgd BT S |
o o fiis WHAT &l Uicarfed &) :
faemeral § arsfeal ok as®i @ forg
TH UTSIshH, THT JTTER 3R i

HdeTeTetdT R ufreror gfdaa fear
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NI

o fefotee 3ix aa-aT e &1 R
. 3iferTsH @R fefiiea R wiewd
@ AT | A, fagiye) arir
IR dfad ot @1 wfgeren, dw e
ugeg g |

o I famrg 3R AR : Afger
e & ATU—|I BV faHTN,

Bl far, afer = Mo, anfdfe ok
IoHIa® S0 H SR 9977 | S e
T AfRETE ISR T %E €, A9 gal W
Pl B B 2 IR A= &= | AT @
TgaT RIfUd &R I8l & | R 9 Al
# amcAfsarE, fFoTg—emar, AHIfTS: A
3R TS DI A DI & fdefaa
g3 ©, o9 9 9 @ad o URaR, dfeh

ATTATRIS  TfET 3R WRISIR &
IR g by oIy |
o TMHIfSI® SINT™ddl AT @ 97

FATST 3R 7Y foAtor / o Afohy Anre= ©
B

3iqa:, Afger e Had AeRar 9eM
BT A1 e, dfcd AMHITS T, s

AT AFRTST @RI SRRl
HTIHH TATY 1T |
o FRWX PRI T qears - Afgen

forerr ok eRPHROT JroTHTRN BT

Frafia a et IR w9a qeaiad faar

WY, difd GoIRHD Hed qHI WX

L fdHg S | |
forspd

goold ARG iR anfefe uRaer #
afear R iR Feiharyr vRT & fAam
& forg ordd #ewayol &R& 99 Y € |
IR I W g W Bl & b IR H
qigerrall &) A1eRar iR e &1 wR 9
ATA S| H RO 9T & | [aadl & G
STET AfRel AeRar &% A 6% off, T8 2021
q% Ig TR AT 70.3% T 9gd gDl ¢ |
HERET T qiferet faemerd, qay R
A IR BEGRT Tl BIed f[AHr™
BrRIHA 7 e 7 wrfier sem &k <ifre
JTAATCIRN B HH HIT H Hg<aqul et
IRRIEE

fRrem = AfRRN B ®ad FE USH

e sk g fAEfor &1 v worfpemedt

IR 7| o Ay Riféa iR Jerh

BT, T I 319 SNfHTRI, URAR, T iR

g # fAuigs e B Jadl €1 T8

MaeId & fob fRrer, srawR IR FwreH &l

FHCT GHARET B Y, drf Aty eyl

e § aRIeR BT IFER 99 9 |

g g1 g

o WRA WRPR, e #=merd (2021), T
fRrem N 2020, 718 oot « Rrem v

o YRT WG, TSI ARTDHT BT (NSO),
(2021), L ARTDHIT HTATTT—{ReaT TR
e Rare, g el |

o fIwa ¥% (2022), Women’s Education and
Labour Force Participation in India. Washing-
ton, DC: World Bank Publications.

o AP, A1 (2018), URAIT Afe frew &t
sfrerd : dfee BreT I Agfie I T, gur
: S U1 |

o ol IfET Td WIfdAETE |, (2010),
Afgar Rrem & forg Hud, 448 991 guR
BT |

o TEN, HETET (1994), A 3IR AfEAT & A
H HAfgar R, seaeErs - Al Sfear M |
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I ABSTRACT ]

All five Euphorbiaceae plant species examined were found to form
arbuscular mycorrhizal (AM) associations. These plants:

1. | Acalypha cilliataForssk

2. | Acalypha indica L.

3. | Acalypha lanceolata Willd.
4. | Acalypha wilkesianaMuell.
5. | Croton bonplandianusBaill.

Roots displayed fungal colonization, and the surrounding soil was rich
with spores.
Seasonal Fluctuations of Arbuscular Mycorrhizal Fungi

The study tracked the presence of AM fungi across three distinct seasons:

e During the rainy season, the fungal community was limited to just
two genera: Acaulospora and Glomus, each represented by a single
species.

o The Winter Season exhibited the peak in both diversity and the total
number of chlamydospores. During this period, we identified four
distinct fungal genera: Acaulospora (1 species), Gigaspora (I species),
Glomus (3 species), and Scutellospora (1 species).

e During the Summer Season, we identified three genera of arbuscular
mycorrhizal fungi (AMF): Acaulospora (one species), Gigaspora (one
species), and Glomus (two species). The lowest chlamydospore count,
however, occurred during the rainy season.
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Species-Specific Colonization Rates

season.

While every plant observed showed positive arbuscular mycorrhizal fungi
colonization across the study period, Acalypha indica L. stood out with the
highest degree of root colonization, which was recorded during the winter

Keywords— AM-fungi, Euphorbiaceae, Root Colonization, Nanded.

INTRODUCTION

Amycorrhiza is a symbiotic association
formed between a fungus and the roots of a
vascular plant. The name itself is a portmanteau
of the Greek words mykes (fungus) and rhiza
(root), literally translating to “fungus root.” This
mutually beneficial relationship is not rare; in
fact it is considered vital and present in the vast
majority of all plant life on Earth playing a
crucial role in the survival of both the fungus
and the plant partner.

This symbiotic relationship hinges on a
critical exchange. The fungus’s intricate,
branching hyphae permeate the soil, essentially
becoming an enormous secondary root system
for the plant. This significantly increases the
plant’s surface area for absorption, leading to
much more efficient uptake of water and scarce
mineral nutrients like phosphorus. As payment,
the plant synthesizes and transfers carbohydrate
compounds (sugars) to the fungus, providing
the energy it requires for survival and
proliferation since, as a heterotroph, it cannot
photosynthesize.

A year-long, season-by-season survey
was carried out in the Marathwada region of
Maharashtra, specifically Taluka Naigaon,
District Nanded. The primary goal was to
identify the arbuscular mycorrhizal (AM)
fungal genera and species associated with five
selected plant varieties that are grown
continuously throughout the year in this area.

MATERIALS AND METHODS:

Five distinct plant species yielded root,
rhizosphere, and soil samples for analysis.
Acalypha cilliata. Forssk
Acalypha indica L.
Acalypha lanceolata Willd.
Acalypha wilkesianaMuell.
Croton bonplandianusBaill.
Root samples for the collection were
systematically gathered across the rainy, winter,
and summer seasons, with three replicates
taken for each species during each period. After
collection, the samples were immediately
transported to the laboratory. Processing began
with a rough wash in tap water before the roots
were cut into one-cm segments. Finally, the
specimens were cleared and stained according
to the precise methodology outlined by Phillips
and Hayman (1970).

We determined root colonization
following the protocol defined by Giovannetti
and Mosse (1980). This involved first isolating
spores from 100 grams of rhizosphere soil
using the Gerdmann and Nicolson wet sieving
and decanting technique, after which they were
analyzed.

Arbuscular mycorrhizal (AM) fungal
genera were subsequently identified to the
species level using the Manual for Identification
by Schenck and Perez.

RESULTS AND DISCUSSION

Data detailing the percentage of

colonization and spore count for five plants
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is presented in Tables A and B. All five of these
native host species, studied over three seasons,
are members of the Euphorbiaceae family. The
specific species examined include: Acalypha
cilliata, Acalypha indica, Acalypha lanceolata,
Acalypha  wilkesiana, and
bonplandianus.

Across the three seasons, we found several
mycorrhizal genera in the soil samples from this
site.

The data shows the presence of different
arbuscular mycorrhizal (AM) fungal spore
species across three seasons: rainy, winter, and
summer. In the rainy seasonAcaulospora
(specifically the ALVS - A. laevis.) and Glomus
(LMGC — G magnicaulespecies) spores were
found. The winter season showed the highest
diversity, with spores from four different genera:
Acaulospora:ALVS - A. laevis., GigasporaG.
rosea.(GRSA), Glomus (LDMR -
G.dimorphicum, LMGC — G magnicaule,
LMCC - Gmacrocarpum), and Scutellospora
(S. alborosea -CALR). In the summer season,
three genera were identified:Acaulospora -
ABRT - A. bireticulata,GigasporaG.
rosea.(GRSA),Glomus- LGSP- G geosporum.,
LMGC - G magnicaule. The data suggests that
the variety of AM fungal species changes
significantly with the seasons, with the winter
season supporting the greatest number of
different species.

Croton

During winter, the number of
Myceliumwas at its peak 181 while summer saw
a count of 14 and the rainy season had the lowest
count. The plant Acalypha indica Lshowed the
highest amount of root colonization during
winter compared to other native host plants
screened.

Arbuscular Mycorrhizal (AM) fungal
activity is strongly seasonal. Maximum activity,
including the highest levels of root colonization
and the formation of both arbuscules and
vesicles, peaks dramatically in winter. This
activity then consistently declines through the
year, with a noticeable drop in summer and
reaching its minimum during the rainy season.
Following this same pattern, the AM fungi
produce the most chlamydospores (resting
spores) during winter.

A key discovery was the ubiquitous
presence of arbuscular mycorrhizal (AM)
fungi within the Euphorbiaceae family. The
research indicates that the severe conditions of
intense summer heat and drought decimate
plant life, consequently reducing the AM fungal
population in the rhizosphere. Nevertheless,
resilient mycorrhizal propagules, mainly
chlamydospores, persist by utilizing the
decaying root systems from the previous season,
securing their survival and establishing a viable
inoculum until environmental conditions
improve.

Table-A

Season wise genera and species of mycorrhizal AM Fungi recorded from Nanded District
Sr. | Season General Species of AM fungal spores
No. Acaulospora | Entrophospora | Gigaspora| Glomus Scutellospoa

1. | Rainy ALVS — — LMGC. —

2. | Winter ALVS — GRSA. LDMR, LMCC, | CALR

LMGS.
3. [ Summer | ABRT - GRSA LGSP, LMGC | CALR

Acaulospora - ABRT - A. bireticulataALVS - A. laevis. Gigaspora - GRSA - G. rosea. Glomus -
LDMR -G dimorphicum, LGSP- G. geosporum. LMGC — G. magnicaule, LMCC - Gmacrocarpum.

Scutellospora - CALR =S. alborosea.
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Table-B
Seasonal survey for Arbuscular Mycorrhizal Colonization in native hosts collected
From Nanded District of Maharashtra

Sr. Season
No. Plant Monsoon Winter Summer
M [VIA|]C | M A C M|V |[A]|C

1. | Acalypha cilliata. - - |- - 37 | 17 |- - - - |-
Forssk

2. | Acalypha indica L - - |- |- [45 23|04 07 - - 1-T-

3. |Acalypha lanceolata - - |- - 39 | 12 |- - - - |-
Willd.

4. | Acalypha wilkesiana - - |- - 43 [ 24 |- - - - |-
Muell

5. | Croton bonplandianus | - - 1- |- 17 | 21 (18 03 1410902 -
Baill.

M = Mycelium, V = Vesicle, A = Arbuscle, C=Chlamydospore
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I ABSTRACT ]

Climate change poses escalating occupational health threats to
manufacturing workers through increased heat exposure, extreme weather
events, and changing environmental conditions. Indian manufacturing workers
face particular vulnerabilities due to infrastructure limitations, outdoor work
exposure, and inadequate adaptive capacity. To evaluate climate adaptation
strategy implementation across Indian manufacturing sectors, assess health
and economic impacts, and identify barriers and facilitators to effective
adaptation. A mixed-methods study examined 1,200 manufacturing workers
across eight industry sectors in multiple geographic regions experiencing
varying climate impacts. Climate-related health outcomes, adaptation strategy
implementation rates, economic costs and benefits, and program effectiveness
were assessed. Regional climate impact indices were calculated, and cost-benefit
analyses evaluated return on investment for adaptation measures. Climate-
related health impacts varied significantly by region, with Northern Plains
experiencing highest impact indices (4.2+0.8). Heat-related fatigue was most
common (577 cases), followed by heat stress incidents (391 cases). Adaptation
strategy implementation ranged from 51% (temperature monitoring) to 80%
(personal protective equipment), with pharmaceutical sector leading (78-95%
across strategies) and textiles lagging (29-67%). Heat stress management
programs demonstrated 58.6% reduction in incidents and 19.2% productivity
improvement post-implementation. Economic analysis revealed positive overall
ROI of 2.07, with training programs showing highest returns (4.81) and
infrastructure upgrades lowest (0.66). Financial constraints emerged as primary
implementation barrier (4.2/5), while leadership commitment was strongest
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facilitator (4.1/5). Climate adaptation strategies demonstrate significant
health benefits and positive economic returns when comprehensively
implemented. Substantial sector and regional variations indicate differential
implementation capacity. Financial constraints represent primary barriers,
particularly for smaller organizations and traditional sectors. Evidence supports
scaling adaptation investments as both health imperatives and economically
Justified strategies. Policy interventions should provide financial support for
infrastructure upgrades, strengthen regulatory requirements, and facilitate

workplace interventions

knowledge transfer from high-performing to lower-performing sectors.
Keywords— climate change adaptation, occupational health, heat stress,
manufacturing sector, economic evaluation, return on investment, India,

Introduction

Climate change is one of the most critical
global challenges of the 21st century, posing
serious threats to human health, economic
stability, and social equity (IPCC, 2021). Rising
temperatures and more frequent extreme weather
events directly endanger workers, especially in
heat-exposed sectors like manufacturing
(Kjellstrom et al., 2016). Indian manufacturing,
employing around 57 million workers, faces
high vulnerability due to limited climate control,
poor ventilation, and heat-intensive processes
(Ministry of Statistics and Programme
Implementation, 2024).

Workers in northern and central India
experience the greatest risks, with extreme heat
linked to fatigue, dehydration, respiratory
distress, and productivity loss (Murari et al.,
2015; Flouris et al., 2018). Heat stress alone can
reduce working hours by 2-5% annually in
affected industries (ILO, 2019). Beyond direct
health effects, climate change amplifies existing
hazards by increasing fatigue-related accidents,
equipment malfunctions, and chemical
exposures (Schulte & Chun, 2009).

Adaptation strategies such as improved
ventilation, heat stress training, and protective
equipment are essential but unevenly
implemented due to financial, technical, and
organizational barriers(Xiang et al., 2014).

TheWHO Healthy Workplace Framework
offers a holistic model integrating
environmental, psychosocial, and community
dimensions (WHO, 2010), yet its adoption in
resource-constrained Indian industries remains
limited.

Economic evaluation of adaptation
investments is also scarce, particularly regarding
their return on investment (ROI) through
reduced medical costs, improved productivity,
and lower accident rates (Kjellstrom et al., 2016).
Understanding these benefits is crucial to
motivate industries to act.

This study provides a comprehensive,
multi-sector assessment of climate change
adaptation in Indian manufacturing, analyzing
implementation effectiveness, health outcomes,
and economic impacts. By identifying regional,
sectoral, and organizational disparities, it
aims to inform evidence-based strategies that
safeguard worker health while promoting
economic sustainability.

Methodology
Study Design and Setting

A mixed-methods study design combined
quantitative assessment of climate impacts,
implementation rates, and economic outcomes
with qualitative examination of barriers and
facilitators. Research was conducted across 12
Indian states representing diverse geographic
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regions: Northern Plains (Punjab, Haryana),
Western Coast (Maharashtra, Gujarat), Southern
Peninsula (Tamil Nadu, Karnataka, Andhra
Pradesh, Telangana), Eastern Region (West
Bengal), and Central India (Madhya Pradesh,
Uttar Pradesh, Rajasthan). Regional
classification facilitated climate impact
assessment based on differential temperature
patterns, humidity levels, and extreme weather
frequency.

Participants and Sampling

The study included 1,200 manufacturing
workers and 280 safety practitioners across eight
industry sectors: textiles, automotive,
pharmaceuticals, steel, chemical, food
processing, electronics, and others. Multi-stage
stratified sampling ensured representation across
sectors, organization sizes, and geographic
regions. Inclusion criteria required facilities to
have operated for at least two years, enabling
pre-post comparison for program evaluation.
Worker participants required minimum six-
month employment duration. Safety
practitioners required direct involvement in
climate adaptation planning or implementation.

Data Collection Instruments
Multiple validated instruments assessed
different study dimensions:

Climate Impact Assessment: Regional
climate impact indices were calculated using
standardized incident reporting across four
categories: heat stress incidents, respiratory
issues, dehydration cases, and heat-related
fatigue. Facilities maintained prospective logs
during March-August 2023 (peak heat season),
recording all climate-related health events.

Implementation Assessment: Structured
facility audits evaluated presence and
functionality of eight adaptation strategies: heat
stress management programs, ventilation
improvements, hydration programs, work
schedule adjustments, personal protective
equipment modifications, emergency response
plans, worker training programs, and

temperature monitoring systems.
Implementation was scored binary (present/
absent) and as quality ratings (1-5 scale).

Health Outcome Measures— Pre-post
evaluation of heat stress management programs
assessed changes in: heat-related incidents per
1,000 workers, productivity index (output per
work hour), worker satisfaction (5-point scale),
absenteeism rates, and medical costs per worker.
Baseline measurements from 2022 (pre-
implementation) were compared with 2023 data
(post-implementation) for 156 facilities
implementing comprehensive programs.

Economic Evaluation— Detailed cost
accounting captured annual costs per worker
across five categories: infrastructure upgrades,
training programs, monitoring systems,
emergency equipment, and administrative costs.
Benefits were quantified through: reduced sick
leave costs, increased productivity value,
reduced accident costs, lower turnover costs, and
improved morale impacts on performance.
Return on investment was calculated as (Total
Benefits - Total Costs) / Total Costs.

Barriers and Facilitators Assessment:
Semi-structured interviews with 280 safety
practitioners explored eight factor categories
rated for barrier severity (1-5, higher=greater
barrier) and facilitator strength (1-5,
higher=stronger facilitator): financial
constraints, technical expertise, regulatory
support, leadership commitment, worker
acceptance, infrastructure limitations,
knowledge gaps, and cultural resistance.

Data Collection Procedures

Data collection occurred between March
2023 and February 2024, capturing full annual
cycle including peak heat season (March-
August) and cooler periods. Facility audits were
conducted by trained occupational health
researchers using standardized protocols. Health
outcome data were extracted from existing
occupational health records, supplemented by
worker surveys. Economic data came from
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organizational financial records and cost
estimation worksheets. Safety practitioner
interviews were recorded, transcribed, and
thematically analyzed. All procedures received
institutional ethics approval, and informed
consent was obtained.
Statistical Analysis

Quantitative data were analysed using
SPSS version 27.0 and R version 4.2.
Results

Climate-related  health  impacts
demonstrated significant regional variation
(Table 1). Northern Plains experienced highest
overall climate impact index (4.2+0.8), followed
by Central India (4.0+0.9), Southern Peninsula
(3.9+0.8), Western Coast (3.8+0.7), and Eastern
Region (3.7£0.7). Heat-related fatigue
represented the most common climate impact
across all regions (577 total cases), followed by
heat stress incidents (391 cases), dehydration
cases (347 cases), and respiratory issues (255
cases).

One-way ANOVA confirmed significant
regional differences in overall climate impact
(F=8.4,p<0.001). Post-hoc Tukey tests revealed
Northern Plains differed significantly from all
other regions (p<0.05), while Central India
differed from Western Coast and Eastern Region
(p<0.05). Within-region variability was
substantial, particularly in Northern Plains
(SD=0.8) and Central India (SD=0.9), suggesting
heterogeneous facility-level conditions within
regions.

Heat-related fatigue rates per 1,000
workers ranged from 89.1 (Northern Plains) to
74.3 (Eastern Region). Heat stress incidents
showed similar patterns, with Northern Plains
reporting 74.2 per 1,000 workers compared to
60.0 in Eastern Region. These patterns aligned
with meteorological data showing Northern
Plains experiencing 45-50°C peak temperatures
during summer months compared to 38-42°C in
coastal regions.

Table 1 : Climate Related Health Impacts by Geographic Region

Geographic Heat Stress | Respiratory [Dehydration | Heat Related Overall Climate
Region Incidents Issues Cases Fatigue Impact | ndex
Northern Plains 89 56 78 134 42 +£0.8
Western Coast 67 45 61 98 3.8+£0.7
Southern Peninsula 78 52 69 112 3.9+£0.8
Eastern Region 72 48 65 105 3.7£0.7
Central India 85 54 74 128 4.0+0.9
Overall 391 255 347 577 39+0.8

Table 1 presents regional variations in
climate-related occupational health impacts
across India’s major manufacturing zones. The
data clearly demonstrate that heat-related
illnesses particularly fatigue, dehydration, and
heat stress are widespread among workers,
reflecting the growing occupational health
burden from climate change.

The Northern Plains recorded the highest
overall climate impact index (4.2 £+ 0.8), along
with the maximum number of heat-related

fatigue (134) and heat stress incidents (89).
This pattern corresponds with the region’s
extreme summer temperatures exceeding
45°C, limited adaptive infrastructure, and the
prevalence of outdoor or semi-outdoor
manufacturing setups. These findings indicate
that the Northern Plains represent the most
climate-vulnerable manufacturing zone,
requiring urgent adaptation interventions such
as heat management systems, rest cycles, and
hydration programs.
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Central India follows closely with an
impact index of 4.0 = 0.9, also showing high
frequencies of fatigue (128) and heat stress (85).
Similar to the Northern Plains, Central India’s
high heat load and limited industrial cooling
systems contribute to these elevated health risks.

The Southern Peninsula and Western
Coast show moderate impact indices (3.9 +
0.8 and 3.8 = 0.7) with relatively fewer incidents,
possibly due to coastal humidity moderation and
better adaptation awareness in certain industrial
clusters. However, recurring respiratory issues
and dehydration cases in these regions highlight
growing stress from humid heat conditions and
air pollution exposure.

The Eastern Region reports the lowest
overall impact index (3.7 + 0.7) but still
displays considerable fatigue (105 cases) and
heat stress (72 cases), suggesting that while
absolute temperatures may be lower, inadequate

adaptation measures and poor ventilation
standards continue to endanger workers.

Overall, the aggregated climate impact
index (3.9 = 0.8) across all regions confirms that
climate change is a significant occupational
health challenge for Indian manufacturing.
The dominance of heat-related fatigue (577
cases) as the leading health outcome emphasizes
the chronic, often under-recognized nature of
heat stress, which reduces productivity and
increases safety risks over time.

Table 1 underscores clear regional
disparities in climate vulnerability, with
Northern and Central India facing the highest
risks. These findings highlight the urgent need
for region-specific adaptation policies,
including heat mitigation infrastructure, worker
training, and enforcement of occupational health
standards, to safeguard India’s manufacturing
workforce under changing climatic conditions.

Table 2: WHO Framework Implementation Status Across Industry Sectors

Industry Sector Physical Psychosocial | Personal Health | Community Overall
Environment | Environment Resources Involvement | Implementation
Pharmaceuticals | 4.1 +0.8 38+£09 39+£0.7 32+1.0 38+0.6
Electronics 39+0.7 3.6+£0.8 3.7£0.8 3.0+£09 36+0.5
Automotive 3.7£0.9 34+£1.0 35+£09 29+1.1 34+£0.7
Steel 35+1.0 32+1.1 33+1.0 27+1.2 32+0.8
Chemical 36+£0.8 33+£09 34+£0.8 28+1.0 33+£0.6
Textiles 32+1.1 30£1.2 31+1.1 25+1.3 30£09
Food Processing | 3.4+ 0.9 3.1+£1.0 32+0.9 26+ 1.1 3.1+0.7
Overall 3609 33+£1.0 34+£09 28=+1.1 33+0.7

Table 2 presents the implementation status
of the WHO Healthy Workplace Framework
across major manufacturing sectors in India,
assessing four core componentsPhysical
Environment, Psychosocial Environment,
Personal Health Resources, and Community
Involvementon a 5-point scale. The overall
findings indicate partial but uneven
implementation, with notable differences
between highly regulated and traditional
industries.

The Pharmaceutical sector achieved the
highest overall implementation score (3.8 +
0.6), reflecting its strong adherence to Good
Manufacturing Practices (GMP), advanced
environmental controls, and structured
occupational health systems. Its relatively high
ratings across all domains particularly in
physical environment (4.1) and personal
health resources (3.9)demonstrate
comprehensive adaptation to both regulatory and
health standards. This sector serves as a
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benchmark for others due to its integration of
worker safety with environmental management
and quality assurance.

The Electronics sector follows closely
(overall 3.6 + 0.5), showing good performance
in physical and psychosocial environments,
largely due to international supply chain
standards that require compliance with global
occupational safety and labor codes. However,
community involvement (3.0) remains
underdeveloped, reflecting a gap between
internal workplace initiatives and broader social
engagement.

Automotive, Steel, and Chemical
industries show moderate implementation
(3.2-3.4 range), suggesting progress in
workplace infrastructure but weaker emphasis
on worker wellbeing and community integration.
The steel sector’s lower scores across all
parameters, especially in community
involvement (2.7), highlight structural
challenges such as legacy plant designs, heat
exposure, and limited psychosocial support
systems. Similarly, the chemical sector shows
comparable weaknesses, emphasizing the need
for stronger oversight and risk communication
mechanisms.

Traditional labor-intensive sectors such as
Textiles (3.0 = 0.9) and Food Processing (3.1 +
0.7) scored lowest overall, indicating limited
implementation of WHO health frameworks.
These sectors face financial constraints,
fragmented supply chains, and weaker regulatory
enforcement, resulting in poor working
conditions and inadequate worker health
initiatives. Low scores in community
involvement (2.5-2.6) and psychosocial
environment (3.0-3.1) suggest a narrow focus
on production rather than holistic worker
welfare.

Across all industries, community
involvement (2.8 + 1.1) consistently scored
lowest, signaling minimal engagement with local
health systems, emergency services, and

community resilience initiatives. In contrast,
physical environment (3.6 = 0.9) showed the
strongest implementation, reflecting priority
given to visible infrastructure and compliance-
driven safety measures rather than long-term
health promotion.

Overall, Table 2 highlights that while
formal sectors like pharmaceuticals and
electronics have advanced occupational
health systems, traditional manufacturing
remains far behind, particularly in integrating
psychosocial and community dimensions.
Strengthening policy enforcement, leadership
commitment, and intersectoral collaboration
is essential to achieve balanced, comprehensive
implementation of the WHO Healthy Workplace
Framework across India’s manufacturing
landscape.

Discussions

This study provides strong evidence that
climate change poses serious occupational health
risks to India’s manufacturing workforce, while
demonstrating that systematic adaptation
measures deliver major health and economic
benefits. Climate impacts and adaptation vary
widely across regions and sectors, underscoring
the need for context-specific approaches. The
Northern Plains recorded the highest impact
index (4.2 £ 0.8) due to extreme summer
temperatures, limited adaptive infrastructure,
and high outdoor exposure (India Meteorological
Department, 2023). Heat-related fatigue was the
most prevalent effect (577 cases), highlighting
chronic productivity losses and safety risks that
often go unrecognized (Kjellstrom et al., 2016).

Sectoral differences reveal the importance
of regulatory strength: the pharmaceutical sector
achieved the highest adaptation implementation
(78-95%) due to strict quality and environmental
standards (Pradhan et al., 2020), whereas textiles
and food processing lagged due to weaker
oversight. Most organizations adopted low-cost
measures like hydration programs but neglected
complex interventions such as work-rest cycles
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and temperature monitoring, reducing overall
effectiveness (OSHA, 2017). A comprehensive
heat stress management program reduced
incidents by 58.6%, improved productivity by
19.2%, and lowered medical costs by 50.2%,
confirming that integrated adaptation yields
broad benefits (ILO, 2019).

Economic analysis showed a favorable
overall return on investment (ROI = 2.07).
Training programs offered the highest ROI (4.81)
due to low cost and sustained behavioral
improvements (Schulte et al., 2016), while
infrastructure upgrades had lower short-term
ROI (0.66) but long-term benefits when
amortized over several years. Financial
constraints emerged as the major barrier,
particularly for small and medium enterprises,
suggesting the need for government subsidies,
tax incentives, or phased regulatory mandates
(Dutta & Radner, 2009).

Leadership commitment was the strongest
facilitator (4.1/5), indicating that management
vision and ethical responsibility drive adaptation
success. Awareness initiatives targeting industry
leaders and peer learning networks could further
accelerate adoption. Technology integration,
particularly IoT-based safety systems (ROI =
3.1), proved highly effective, though
implementation requires complementary
protocols and training (Pradhan et al., 2020).
While emerging tools such as Al-based risk
assessment show low current adoption (18.9%),
expansion plans are strong, reflecting growing
recognition of their potential.

Assessment using the WHO Healthy
Workplace Framework (WHO, 2010) showed
better attention to physical conditions than
psychosocial or community aspects, indicating
that climate adaptation remains incomplete.
Limited community engagement (2.8 + 1.1)
represents a missed opportunity to enhance
resilience by linking workplace efforts with local
healthcare and emergency services (Heltberg et
al., 2009).

Although cross-sectional design and self-
reported data limit causal inference, objective
facility audits strengthened findings. The
exclusion of informal sector workers suggests
actual vulnerabilities may be greater. Future
research should include longitudinal and
experimental studies to assess adaptation
effectiveness over time and evaluate cost-
effectiveness across interventions. Overall, the
study underscores that comprehensive, well-
funded, and inclusive adaptation strategies can
protect worker health, improve productivity, and
deliver measurable economic returns in India’s
manufacturing sector.

Conclusions

This study provides compelling evidence
that climate change poses serious occupational
health risks to India’s manufacturing workforce,
with significant regional and sectoral
disparities in both vulnerability and adaptive
response. The Northern Plains and Central
India emerge as the most climate-affected
regions, showing high incidences of heat stress,
dehydration, and fatigue, reflecting the urgent
need for localized heat adaptation and
occupational safety interventions.

Analysis of the WHO Healthy Workplace
Framework implementation indicates that
while regulated sectors such as
pharmaceuticals and electronics demonstrate
strong adaptation and health management
practices, traditional industries like textiles,
food processing, and steel lag behind due to
weak regulation, limited resources, and low
awareness. Across sectors, community
involvement and psychosocial health
measures remain poorly implemented,
highlighting gaps in holistic workplace
wellbeing.

The findings collectively underscore that
effective climate adaptation in manufacturing
requires integrated, multi-dimensional
strategies combining engineering controls,
training, leadership commitment, and supportive
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policies. Economic evaluation shows adaptation
not only protects worker health but also delivers
significant productivity gains and cost
savings, demonstrating a strong return on
investment and making a clear business case
for proactive implementation.

To advance occupational climate
resilience, policymakers should enforce
uniform safety standards, provide financial
incentivesfor small and medium enterprises, and
promote gender and age inclusive adaptation
measures. Strengthening regulatory
frameworks, leadership engagement, and
technology integration will be essential to
safeguard the health, productivity, and
sustainability of India’s manufacturing sector in
a warming climate.
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ETHNOBOTANICAL DOCUMENTATION OF MEDICINAL
PLANTS USED BY TRADITIONAL HEALERS IN

JHUNJHUNU DISTRICT, RAJASTHAN
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I ABSTRACT ]

This research paper presents an ethnobotanical study documenting
medicinal plants used by traditional healers in Jhunjhunu district, Rajasthan.
Traditional ecological knowledge (TEK) is vital for healthcare in rural areas
with limited access to modern medicine. Data were collected through structured
interviews and field visits with local healers and elderly community members.
The study identifies commonly used medicinal plants, their local names, plant
parts used, ailments treated, and methods of preparation. Findings highlight
the importance of preserving indigenous knowledge and conserving medicinal
plant biodiversity amid environmental and social challenges.

Introduction

Traditional Ecological Knowledge (TEK)
represents the wisdom, beliefs, and practices
passed down through generations in rural and
indigenous communities. In Rajasthan,
particularly in Jhunjhunu district, traditional
healers rely on locally available medicinal plants
to treat ailments like fever, digestive disorders,
skin infections, respiratory problems, and joint
pain. Due to limited access to modern healthcare,
this knowledge is indispensable for primary
healthcare.

Urbanization, environmental degradation,
and reduced transmission of knowledge to
younger generations threaten the survival of

these practices. Documenting the use of
medicinal plants is crucial for preserving cultural
heritage and supporting biodiversity
conservation. This study focuses on identifying
commonly used plants, their parts, methods of
preparation, and ailments treated.
Objectives

To document medicinal plants used by
traditional healers in Jhunjhunu district.

To record local names, plant parts used,
preparation methods, and ailments treated.

To analyze the importance of TEK in rural
healthcare.

To identify threats to traditional knowledge
and medicinal plant conservation.
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Literature Review

Sharma (2017) reported that nearly 70%
of rural households in Rajasthan depend on
medicinal plants for common ailments. Singh
and Gupta (2019) observed that rural
communities in arid regions utilize herbal
remedies due to accessibility and affordability.
WHO (2020) states that about 80% of the global
population relies on traditional medicines for
primary healthcare. Meena (2021) noted a
decline in traditional healing practices due to
reduced interest among youth and growing
reliance on modern medicine.

Previous studies highlight the significance
of traditional healers in maintaining community
health, but district-specific ethnobotanical
documentation, particularly for Jhunjhunu,

Documented Medicinal Plants

remains limited. This study aims to fill that gap.
Methodology
Study Area :
Jhunjhunu district.
Sampling Method : Purposive sampling
of traditional healers and knowledgeable elders.

Selected villages in

Research  Type Qualitative
ethnobotanical study.
Data Collection Tools : Structured

interviews, field observation, and participant
discussions.

Plant Identification : Local names
verified using botanical references.

Data Analysis : Descriptive categorization
by plant species, parts used, preparation
methods, and ailments treated.

Results and Discussion

Botanical Name Local Name Part Used | Ailments Treated | Preparation/Usage
Aloe vera Gwarpatha Leaf gel [ Skininfections, [Gel applied directly
burns to affected area
Withania somnifera Ashwagandha| Root Weakness, stress, | Powdered root taken
fatigue with milk or water
Azadirachta indica Neem Leaves Skin diseases, Leaves used as paste
fever or boiled for
decoction
Tinospora cordifolia Giloy Stem Fever, immunity |[Stem boiled to
booster prepare decoction
Ocimum sanctum Tulsi Leaf Cold, cough, Leaves chewed or
respiratory issues | boiled for tea
Ziziphus jujuba Ber Fruit Digestive Fruit consumed
problems directly or as
decoction
Butea monosperma Dhak Bark Diarrhea Bark boiled to make
decoction
Commiphora wightii Guggal Resin Arthritis Resin powdered or
mixed with oils
Acacia nilotica Babul Bark Oral infections Bark paste applied to
oral region
Cassia angustifolia Sanay Leaves Constipation Leaves boiled or
used in herbal
preparations
Mentha arvensis Pudina Leaves Gastric disorders |Leaves chewed or
brewed for tea
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The study shows that traditional healers
rely on these plants due to their availability and
proven effectiveness. Aloe vera is commonly
applied to treat skin infections and burns,
highlighting its antimicrobial properties.
Ashwagandha improves vitality and reduces
stress when consumed as powdered root with
milk. Neem leaves serve as a paste or decoction
for fever and skin diseases. Giloy stems boost
immunity and reduce fever. Tulsi leaves help
alleviate respiratory issues. Other plants such as
Ber, Dhak, Guggal, Babul, Sanay, and Pudina
are used for digestive, musculoskeletal, oral, and
gastrointestinal problems.

These findings demonstrate the
significance of TEK in providing affordable,
accessible healthcare. However, overgrazing,
deforestation, urbanization, and climate change
threaten the availability of these plants.
Additionally, reduced interest among younger
generations poses a risk to the transmission of
knowledge. Community-led cultivation of
medicinal plants and knowledge-sharing
initiatives are suggested as conservation
strategies.

Conclusion
The ethnobotanical documentation
highlights the critical role of traditional healers
and medicinal plants in rural healthcare in
Jhunjhunu district. Key species such as Aloe
vera, Ashwagandha, Neem, Giloy, and Tulsi are
widely used for treating various ailments.
Conservation of medicinal plants and
intergenerational transmission of knowledge are
essential to maintain these practices. Awareness
programs, cultivation initiatives, and scientific
validation of traditional remedies are
recommended to ensure the sustainability of
these valuable resources.
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Conservation of Environment and Indian Mythology
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civilization etc.

I ABSTRACT ]

The Creator of the universe bestowed language and religion upon humanity
at the very beginning of creation, leading to the development of culture,
civilization, and literature. In India, culture, civilization, and literature
originated from the people of India, or from the Vedas, represented by our ancient
language, Sanskrit. Their proper development requires the proper development
of humanity and the nation. A balanced and flourishing environment is essential
for the development of humanity and the nation.

Key word— Conservation, Environment, Indian, Mythological, humanity,

Introduction

Literature and the environment
complement each other and set the right
standards. Without directly observing and
appreciating the components of the environment,
we cannot contribute to its development, and this
cannot happen without literature. Only in these
literatures can we find a vivid, realistic
description of the most poignant parts and
components of nature become visible to the
world. The great poet Kalidasa beautifully
depicts the sky in this verse:

Y FERREIN HARYGT SIAHUIREIR HUSH |
SRAFHERATAY fiavie fRadia afdor: |

While describing nature, the great poet
Kalidas has said—

arfr fafrRgfadifear

SreRTeId-agegT Reran |
Uhdsde dHaTedrfor=l
U3y gTREFag | |

On one side, a dense grove of Tamal trees,
and on the other, a flowing river. This is an
aspiration for balance, joy, and happiness,
present at the juncture of creation. Such
aspiration cannot be generated without
witnessing nature in person; not everyone can
witness these parts and components directly.
Therefore, it is essential to imprint these literary
works on our minds and hearts through the
enjoyment of them. After becoming fully
familiar with them, we cooperate with them. This
will be helpful to us, and such balance will
enable developmental efforts and the life of the
living world to reach higher levels. Therefore,
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for the development of literature and the
environment, the interdependence must be well
understood and implemented. This can only
happen when the right approach is adopted
towards the need for literature and the
importance of environmental protection.

Environment and ecology, the technical
terms of which in English are environment and
ecology, have become more aware and
knowledgeable in the last few decades. A guiding
indication of the kind of thought and research
that has been applied in Vedic literature is
presented here. This will ultimately lead to the
conclusion that the modern concept of ecology
has been established in our culture since the
Vedic period.

To this day, the mantras recited in Swasti
Vachan, Shanti Paath, and Punyah Vachan
clearly state that health and peace in the
environment are synonymous with human well-
being. The popular Shanti Paath mantra, uttered
by every Vedic, prays for peace in the sky, space,
water, earth, crops, vegetation, astronomy,
electrons, and non-physical waves.

S @il wnf~a=afRa enfea: g
srfaxra:  efeaxiaer  erfead aaudy:
erf-afiRdar wnfadar wf~a adenfa
enfraRa wnfea: | enfraRfes: ||

Mythological literature, steeped in the
glory of trees, rivers, and mountains, is an
inexhaustible treasure of our culture. Creation,
the animate and inanimate world, is God’s
greatest creation. Humans, the protagonists of
this unique creation, have been participating in
the advancement of nature’s incomparable
beauty since time immemorial. Human life is
completely protected and enhanced by nature;
humans have an interdependent and
inexhaustible relationship with the all-pervasive
nature. When waves of new life, renewed
enthusiasm, new energy, and new hope flow
through the earth and its creatures, bumblebees
begin to hum, inspired by the unique and

captivating beauty of plants, flowers, and nature.
Indian culture is an eternal stream of love for
nature and nature. Love for nature is so deeply
ingrained in our Indian culture that we cannot
imagine an existence separate from nature.
Our country was renowned for its forest
culture. The word “Aranyak” is derived from
“aranya,” meaning forest. Forests were once
places of meditation, where sages and saints
would discover the truth through their constant
meditation in the laboratory of nature. But today,
environmental pollution has become a global
problem. Nature, once a natural source of joy, is
now giving rise to terrible disasters. Where the
wind once offered a fragrant fragrance, where
gurgling waterfalls cooled the mind, where the
sun brought life and its morning rays brightened
the eyes, where bowing to the earth in the
morning was a sign of gratitude, the same land
was seen as Mother Earth, and the sky as a father,
providing infinite shade. Humanity, dependent
on nature, is today distressed and troubled by
the changes in nature, and in some ways, humans
themselves are responsible for this. Where our
culture once held gratitude, it has now
transformed into one of ungratefulness. Hence,
the urge to do something to get rid of
environmental pollution arose in my heart, as a
result of which I have chosen the subject of
Environmental Science in Sanskrit Literature.
It is rare to discover and select the scattered
pearls of environmental science from the
corruption of Sanskrit literature, as poets have
given importance to the environment in every
Sanskrit text. Even thousands of pages of such
writing would likely not exhaust this topic.
Although numerous texts have been written and
are being written in Sanskrit literature on
environmental science, conservation, and
awareness, and numerous research works are
being conducted on such topics, it is rare to find
any text that has delved into the entirety of
Sanskrit literature. In this series, a small effort
has been made to compile the aspects of
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environmental science presented in Sanskrit
works in Prakrit texts.

Research on this topic is also necessary
because today’s society is so determined to
pollute the environment that in the coming years,
our environment is likely to become incapable
of protecting living beings. If this pollution
continues, the very existence of animals and
plants will be in danger. The primary objective
of this research paper is to provide the desired
support for environmental conservation
perspectives. This work will not only reveal
numerous environmental themes from Sanskrit
literature, but also enable an analysis of the
fundamental foundations of environmental
science.

According to the Sankhya tradition of
Indian elementalism, nature’s existence has been
discussed as follows -

Prrvmfads fawd ar=rra gaaaf |
D TAT TETT e I

In the thirteenth chapter of the Gita, the
Lord cites that nature and man, where nature is
called the field and man is called the knower of
the field, are both the lower and higher natures
of the Lord. Clarifying this, he says :

AR ST 9/ @& 7Y gfaRa 91
IFHR A § = upfirseen| |
IRufaa-ai uapfa fafg & oxi|
Syl AgrEarEl WS e=fd S| |
That is, my nature is divided into eight

types - earth, water, fire, air and sky, mind,
intellect and ego. This is Apara Prakriti. Know

this as conscious nature, by which this entire

world is sustained.

On this basis, it can be said that the entire
universe is created by nature. Nature is the sole
place of origin for everything. The Sankhya
philosophy holds that animals, birds, insects,
creepers, trees, mountains, rivers, etc., are
manifested from nature.

Conclusion :

The findings of this research paper clearly
demonstrate that the interdependence of nature
and the environment has been present in Indian
literature since the beginning of human life.
Religious texts written by Vedic sages and saints
highlight the importance of the environment and
its conservation, stating that while nature is
meant to be consumed but maintaining a balance
between human life and nature is essential for
the protection of both human life and nature.
Indian society has long-standing traditions that
venerate trees, the sun, the moon, rivers, fire,
and the earth. These are nothing but rules
designed to protect nature for the sake of religion
and life, which have been followed with great
respect in Indian society.

Citatation :

1. According to Indian (protection) Act 1986-
Environment pollution means any solid liquid
or Gaseous substance in such concentration as
may be, or tend to be injuries to environment
(Introduction to Animal Echology &
Environment Biology & H.R. Singh) page 317

. Sankhya Parichay Shlok &22
3. Mahakavi Kalidas - Akash chitra

8, MR NS,
— R R =
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o1 9ot & 7T SMHART FaER Bl RGeS
q YAl BB ‘ISf@’ & SRV AT 8— 98
ST 9 79 IR T WRA YHEed B W
BHDHR HART, ‘TH Pl DI 3fare H gal
FoR P ST Al Ic..... | ... |G A9 <,
Hadl d9 Sl A I8 I— A &I 59D Y H |’
R S84 @8l ‘H & qdar g 59 HEDS,

B 3 W2 & 3R M AT FRA | q
R wor Wik & vF AeRh wIfoefia
DATHR B (STD! A8l 4§ Jqref gag a¥
B o 17T § oI I8 HToT # "gfed 8l 3&T
g1 Y I SeF YRd URgwd # =fed
fafder fawal @1 el =Rl # |HARd

ared b 4g H |2 IRele SIid Wewd
v g dq@ & AR & W9 BT gd
RO eI A 2 6 Afde 7 der<ae
AR R & dre AT Ud AW S
&1 9T 1 fbar € fbg I8 T drToi
gl T € R $x I8 TAT| ATTEING

T & fobg SBIM WIRAI AATST Ud TSI
H e et T BRT Ud yrEared R

NIl TR I8 AT G%el 81 giar 2|
ol &Y AFERIeAr | Y Y 99 drelm
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URgS Al § B SHd A S[eT wr
geei[ Wl & | AUl &I AERIEar | 3ndY ot
DI gRAAH <@ BT &1 Herdr | 39 daH
H TB FHEM @I AEfeIRad dReal s
g— el U Al Golld 99 IR YTe I, IR
JER Ug o a Bl S’ o S |

T BT T B gY alell, 'TH ot ol
IR & HEMAN HUS ¥ UBHAT BRI |...
R S I BT S TR ASdHT SaHi faA
TP Bic § 9T o O Th XId § STbI iRl
@ 1T AN DI drhd O ST |8
JTRgerer 7 304 FHAT AT H Ay

RSTer a1 A eIl & forg © 21| jIeddR
TSl @ HA H Dacl Alel, Holld, YSEIH]
3R BT T 372f WHST Wl | I8 JIR—GAN
oS DI AT I8T | T Seell IS | ATh
B W, Bl T g [°

ARl AU HAT Wz & SIRY
ARG 991 H @ sfgfdeard, anfie
fre SIRT 9 I8 Hasl <d € &y
BT H A & qAA T qh JfefIeard
AR FATST # O U3 997 <l ®, J8T
IR A # faweamsll & S Il ®
% BRI ARG FAS 3 QR B
3TUET B! fUES T & | ST 31T & deili+ep
Td Wil & g H AART SfEdar bl
AT BRI U AU Siad—ell H
HAPRIAD GRIIT AT 2 © df g8l AR

B U BT I3 fhar 8, iR S9d gy
Y B Ye UAP I H &l 910 A Y
¥ gReferd gl € | 89 gI_T foIf3ra urs ar
SURISEISES E R E RS IR N ENENISHIN
I A7 bR S | Bl | HIRT BT TRl I
150 HRIE B B dTell © 3R faSer 98 2
% ST 40 FRIe IRARI TEAIH wU 3
9 B, fora! gite 2021 @1 AIfT 3mART @
TRE (MPI) Ruid oxcdl 1 59 Rl &
JFAR TTHT 25% IR I3 wU |
RI9 8 s e Wi =) ueer—
IR, IIREs Ud SR U< # B | IRgeryr
U HAT AR H TRIT & HRON, SAD
AT B AT I [ue BT urg W1 g
2| TR H AE DY S UR—uTS I
H SI—ST @7 QT &, S MRFerer = U=t

IS ¥ 3T AT URIS! qTa1all U Jeatradl
& IR H US 7 | SHST Y STERT EH
RGeS @ Bel U T Urarel @l

BB T B TRy ufhal & SOIR
fhar 8, gur—ag faa &1 Re § Raem
FoArd o | fe—fHa fem a1 Rroe Raen

fferRea dftpal | fear 21 gen— )9
@ TAE & UG 1T H PIs Aol Sirdr o
RIifd ART BT J=4T o7 b 1 b1 drelrd |
DA b el IR TS B [aw] Sl Feverd
2 | faw] St @@ 7 REd © QIR WSTS 37U
el # oIy J&d 21 99 99g Al By

TAT oIl | ST Sa el H g7 91 T8
fawdr ot f& a8 amer, 99 IR W B
faR fsdl <ot R T =181 @ &t o |
Tl d% & B ffd ke it sH@
fholeradl oiTel ol 3R a8 78y &7
ad O fF & A @Ried &1 7dad

IR Y IORT Al I8 TS hdHdR dR B
2 3N AE 9rer 91 99 AT 2

RISTHAR & STURT & K H qreT STef T |
Rgerer 7 RIB Th HATGR
Hifcr MUY T FATSIRITET &1 i IR
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TAST | AT TR Bl ARG b [dbrd H
TS 91 gl A4 7, Fifd I8 Wl 8 ©
St f=1 guit & d-iiget BT efior dRell '
qE qquil BT IO B B ARG UG
PR B, THI AT ST B Iofe’ | R
U5 STIYHIET UG SHdT 92l JHdee ufsd

@ 419 M 919 & | g8 981 SRISRI 8 S
TRIDI & A9 D AT D FYYf

SIg UR BTeHe Bl dR8 HeId 8Y Ao
3T 2| RISFTR gad MU+ URAR, T,
A=l segife & e o UR STHT Bl
B3N AR Tl ©, s HRU a8 AN

HARIAT gRT Udifed faar Sirar 8, wife
Al & 9 e @rs femE T IE
TR vd anfefes fawwar UHeie @& U™
Mer H A @ BT el 8 W8l 3R B
Y SHP! TG B HROT S BT 2 |
TR Td RISFRI & id<vae
Sia—ugdrel 3gerer a@dl oxd €, Fifd
RIS & RO AT TG 8 S & Ud
TR & HROT ART dRISHTR & S 2 | 3 ar
RIS U HAT AT H IRISHIRT Bl
URE: Yuel 9 el w9 # 3 fear @
fh=g ST DAl IS SRISHTRI & Jermef
DI I I B U PRI ToR AR 2 o
5 a8 31Nt & acAe IHT § o 3 7 |
ISI BTN & U U< Ud HOHT & e

TABR AFNID UIST DI STefd gY B |11
AT IFATE BT RHR B ST g1 gqd!
ATH® Sfieafh S1Raele & SU=ITN J=9or
# 3w B el § Fen— 9 O §m <,
3T B 7y By 79 & =R =el S |
3R H IAPBT dCT—1a™ deT S9d Siid= dl
qHAS STHIF TR 3T @I Ul el AR 4l
ERRCIERSEal

faera vd gRad= Ui & emead |
g, RTa® IR Ra®Y & WTFdhTel | adH
Y qh AFG o A BT W@wy gRT {HT
2| 3 AT A g 99g H Mgl
YD T H Tl & AT IRATT URWRT T
HEPIT BT BTH TR AT T, TROTAEIHY

v fEfaRad sl & SIRT 89 I8 oM
U g 5 RIS S99 & 98 R Uh
BTl Il 8— “TE 96D BAR G DI AhdT

T # SEEddr, Mfddar saafe O
FHCARE 8 MY 2| ARFerr B FHaEIrl
A9 ¥ Mfd® a<dl @ @, D HIRT,

2| TR U I Y g o, 39 96% B Ug

WqH Bl AT | el W B9 gl g & gl
IRTR® BT |7

SId IR sAMT DI USdld B oY
T 2| IIRITY B BEM! TTASHOHR

Reerer ST forad 8— "R &
FRT § Pg—Py IR AT 7| Ul IR
RETTGE T | 989 DI o D ol W U HB
TE o | WTE IS AU HUS of MY o | W
U @B el AT| g8 7 W RREE Bl
fhare # gues ¥ A & Ae 9 o3| 9
dfde # g g AT |8

RIS 99 gl AT el v BT

T 8™ S STl WRURT &1 989 &d
AoR 3T & @ d8l @I der o= 8k
IAD! 98 Aol AMYFHAT BT | I9D dc—
qg e Sl & g HAT PRI D d[AoQ
9=l #hTE Ud SHIF o9 &1 od ©, Hifd
IT WURT UG AP U arst A1 el ¢ |
I gl 1 RIe urs € g smegfiedr & 3T
H Y T Y B 9 ARG BT B
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SRT 1 ¥ 9RaTg T8l | Aol gd e
WX & HC &, ST S8 sMfadar gd
IMTAIAAT S STl Fd: &1 31 7Y & |

Uh grRfl ¥ $IRT fBar| a8 RERe &)
T, ETell BT o iR Gg veud™
TS ol o7 | R &1 B3 R RARe &

T O TE B U PR § SR SHd
AA—TT G BT I8N ST | 3HIR
Tel Y& & | AMYFIH ol H Ty Sita H
foewe <@ & fea € @ife A #
MfIwdT 9 eroe dig gaR forw € @it @
ST AT WY B HUW HqE B U
FHEd 2— "G Il 7, 57 U4 @A B
g 2| Vel #§ SFE A 99 b e, oW
HITel IR T8I TS ©; a1 BT feame o |

<P [N o IR IRl R BB Goid b
@ o e gu o LBl FERS | 3
AT R 7Y e =erfl | de—ciT BRI
H el | fhdw Tagarell W? 3R sfear
DI ST AT BRA BT T el 7 guT |
AT & faemedl I, Srtherd, RIS ST
ot & g9Tfad Brax =721 BT &1 39T
A oI 8| SRT AT <9 gaT af AT al ]9
ARS A & A1 R S &1 @ar 49

ugel @l amer Riférd gawi H Aad
ucrll & |ad P UgRT If¥d Ut S I8
2| P AR & (H RUC & AR 16
Ty BT AR W 25 Y DI AR & TdgdDI D
dra 7T Bl YgiT 3T & | T &1 | A
PRIS IRAI Fagdd ATGd Ul & 3fTal
g1 e SRICT 3i% T B AR
RA & TS A A9gddl H b Jad
T BT AT B | FHS H HGD U Bl
HIT b Y8V 2 Sl aeiHI 9 & Tagdepi
BT AU TUS H o RET & 3R widw § o
Il TRAD! B T WAT FGT & B
qIRAIR® Hefs, TG, aRI, Shdl, BT,
AP, Bxe] fEar safe # gkl 8¢ ©,
ST Uger 9 3Tvcdel WU ¥ JGd Uarl Bl

oTd & | iRgerer el wEIfh R & SRy
TIGID! DI FIY B BI IR0 < @, 7 fh
SERICEGESCE Rl

JFAT AR B IR U Bl H &
IRd ¥ fqeEE € fog 99g & de—ar
s Reafa & gur ft eman 7, fog a8
JUR 3 & qaa G H AHF 8 I8
T B | gt FHet 7 otret o R
BT U WRI Tol TN I@T B | (Reerer o
3T IURITAT ‘3TN0 el ‘FaRa’ gd &l
Y, AR BT TAT FANMS B SIRY
I8 AT © T gy FaTS ol {1 Rt ot
MO FHRAT B SR IV U H
RISR Jad &1 HAH Alfetd MY o
U Ui P AR R A® HRAl UG I

AT U T DR ¢ | IRIeT BT He1i-al
T B IRIKT TAT 7T Bl & AI—R® A
S dTel Tagadi Bl Silaa—3lell bl @b
BRIl TR STl & | 39 §ite A Sl betdl
¥R, [AIg], GTetHd, Irrelel S|l Seeia-i
g1 S PEF H qarE B BTl @I
Sia—3ell Bl Rgeler 7 @b B U
ferer &— g9 UId € 3l | vesary F 3

HRAT-YledT o7 ST R SFD! Ul DI
g B Sl & gl aRE il e Bl
IS w9 A0 BEFl Je T H o
AT B, STEI RIS BT FAThR IHBT THI
UG 9B SR TAT HdT HRA ¥8d & | fasw
g © T ORI BT =g el fHerar | 1Reersr
P TS BB 3T & IadA™ SR H BIHI
UNIfTd & @ Sererer &9 i &,
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IRSNHR HIS A AAST Whd o, el a8l
aRel 9 foadl € ARE B @ Al
Tagafcral & g I darg B faar | 3fiHy

P AT PEMT D SIRTY RIS TE S

g f &9 Javf = ot &) Harh R U

YgRTA, IS BRI, J4Tal SATS B RIFRE
BRI TOR AR € | $90 DIl bl TG T
TR Sl 6 Td fReg, el 7, &1 [aar
AR SR H JAGHAM! & Rl & |
IHFT fRY feqmer dahdTa 81 & Fifh

BN B1 Bgfte I1Y X & | i U=
H 19 eI 9T Uit | fdare R S
TR o ST 8 Al I9a {UdT IHH! Uil Dl
BB TA—gRT HEd g S el <d &
3IR 37 # BT AT T DI TR F_f |
T ST 8 | SINr IURIE H A @
ufer U fRrferd g SifersRT 8t gy 1 a7ueh
Ul T ARA—UIE ¢ | Bl [Heldx &8 af

A FHIST H BedTs T8 9Tl Bl &1 &l #74T
fobg ST a8 XTI, SN b U GReAd TSl
g, & TS T § Al SHD! JRAHT g9 B
gfa sferfavary vd ify A @il o
Mt 2| IS YE B ORI wd fd &
fraRl = B & eiRgersr 9 sruferRad
Ufhal @ SIRY <ah ol &— “Jaed T Sl

JRgerer I8 S & b fOgadcad FHT]
AR B d9 TP Yarfed &Rd 2T o7
T T8l Bl |

AT Wt & gErq ArHoTd favHar
Td @rRIgUl eI H 9IRAR Fel |
fowdievor o ufhar qem asreRiear |
gfg @ 7| F a1 e 7 39w gt o
HATGT B Bl AT fhar 2 fbg | &
arfl RRIRT 3 59 wae= &f Agifad W
R B A R G e, 9 AEERG ¢
RIdd UR SaRd &I Hibl & dgl feam|
fardrexor & ufshar g giRaRe Sfree,
e S, enfie Sige saTfe # 3w
B el 8, e &R IR 9
fofder gwsl § I mar | AmreIer
IRA AT R U VAT {S 0T 8 Sl
T BTAP © | I8 URT 31 9¢ TS © b
AT Uh—GAR BT Tl HIc § 2ar-ad &
gC UR @R O g1 IRgeler &1 FHem
JERT TH UHT BT 2 Sl AFIRIRIHar &l

AN WH—YI @1 9ol fR=gall dl 8T did
<d Bl 1. § foha g, sfhara &R Ffaan
2 & 3107 QU & STeuEId AHAI b dN
# U fIOR Y@ar | AT €, FRR AT g,
R RT HH W AR 9999 F & O DA
I8 R 98 AT AL "7 B TR T
al eRaetyr 1 |H H T U A
faeTor, fawwamRtt wen— Swfiare, sfkrfdeany,
TR, SRISHTRI, FARMERI, AFIETRdhdl, S
MY SATMS BT (YT HEIAT & SIRY
Ao SRR b 2 | iRgerer s fawwfaar
@ WHY DI U8 304 TIShl & THeT @
g, TN 9D BRN Bl MR B 8
3R IHD JHTal BT HeATh B & aAT U
MRS BATHR B & AT S fAwHmai
& I B TR A I 2|

IRgeler I [ARN # oiHifas
CELIE

IR T wErfaeiel AIRIdR B
T AT U e dures W & o
AR oI # 81 I8 fa—ud &1 Aferifa
I & | STef SUTeTaR ATfecdbR ST
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favl uR for@™ & HoRTd € 7 981 SfRgerer
3Mfard ST | @l ofd ok 3T & |
IR 309 FHAT At & SIRY Ao IcTD
YETAR, 3D ST, TSI # Afgerelt
o1 for Rerfa, wer—fauer urdt &1 die—ifs,
AT UF IS, ARGRY AT T BIRIHH
sIfe fawa} &l o1 e e &f fawy
HIRIT B |

RISTHIRT # RTSAT ST §RT gAdR
<Y BT I T & | o &t 3ref 21 @
SRR & ST H DY TS ST BRA BT Al
fhq Tada wRd H 78 a¥ dId Y, ISIIaD

W BT S BIdT og AT Fwfad favEd
fh B 9 I Al BT SAUD TABR
BATATd BI BaT RIAT & AT bR 37 91 &
TE VoI 3% Hals RadId & | 39 da H
JFRGTTRT 37U IU=ATH “I=Iwor ¥ forad g—
"R ATg, fdhaA JTcad Al 8Y 99 (RT9d) WR |
gferT &R TR ATl 9 4 fhai aR ferg
B | T IR AT IH AR 3T ABR AR aTed]
el Y | offde Ale IR & 918 SAdT (R
IE FFHR YH BT o 7 [

Y ST DI T Ag<IYoT e
Ig @ b ¥ =1 Ud g9 SENUfar &

YR T8 fAer ®ife 9 B oD
TRl H ¥tse Adiell BT qiedTeT ® |
A—STRTC STl R 3R RI% w1ed sery
BT B I BRA © | SHfed 9 S Pls
AT FET | 18l T fhU U e
Td e Fa B SIRgerer 7 U FHAT

Ale—1s &l &, difs S & Th—gr
@ 1f R © | STd GG BT b AT & Al
S8 IEURTURTAN §RT AT BT Tl el
wU ¥ ISR Sl 8 | 8l THUl, THUAT.
ERIQ Ud 99 S 8 T 981 Sfd ARBR U1
Aot g=rehl € a1 g8 A7 s S |

e & WIRY SOIR &R BT IR
T fear 2| oifa fhd g 9@ AR
Ahdl 25 39 SIRgelel T o1 FHE!
T & IRy fA=ferRaa dfpal @& A
I9 A I AT 8, IAT— Al 7 e
We 9 48 fdgan gy = geRrR &
Jarst fTeIdx {RT Ared &I Frerar iR
faTR 08, TH, U 1 AT B, TR FEWS |
T3 ArC T IO RIET el 81| R, UdT B,
U9 H TREGATT B S & b dle & |
G W GAE &7 § I ST B Udrelrd
BOIR dIe} & | RN 39 B I 84 Y IR
P gR dIe Tar < e

ST ST WRAHR ARART aT I3 TRBRI
ot vd SRIGH! TAT ARl & ¥ Hifd
DI AASK g SAD RgelT® Al AT farer

YH BRA & Al [SIAIBH Bl AT dic I

T & b SHBT eIar o do—dS
SN BT 81 AP Il TRBR BT &
Al 3171 aTet 9IS § QRT &1 A | §9 91 bl
gfte eifecier & Iu=™ aErea &)
feforiad dfRpal 9 8kll &, Jer— “Hyuia
HGRI T ST | STl &1 i S99+ il
DI AT T B b 399 &1 BRI 81 | U
g b I8 W BAS TWIRg I JAdTe
AT B8R s RraT efer @ sanr
SICT ST |hdT & | SAR T&IHAT DI AT aTed
ArbadT garg H a1 fagre el R dea
M. AYUIHE = I FHSIAT & fdh i
BT SHUMGR, I, HI=aAdTHRol, TH0T
BT A el B Sl Bl Al ¥ W
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STel @l & UTY, 1Y, Blel HRATH TI—HO
AfCTepeT BT TReU TEVT PR ofd &, 99 a3l §
qhe HA—USIET Td Ul gBd Bl | AT
@ gal @ I H S @ oy o1
Irger € fbg I8 <9 & fou ve a9y
T & | [Py qHen gafe wife g1

AT T 2 | AfEerall BT goy T 37U+
R B goT F9d 8 | H—dl a1 Afgar
AT @ AT JOY AT 39S d1d, 39 I8
FRA BY AOR AW &1 9RA H 3P
NSERIIRIECICTIC BN RN R |

AT Bl AT H HEH IG MY
UE © dlfb I ST gesRll & gid aR

q9+1 2 {6 Rt 9= &)= Iy =gl eIl
AR IFd gig gedl H Bl B eI

AP | SRd A 39 JATS BT Py WRIBR
el | TSI B Hells BT WTE SATSTAR dal
ART AT ared & o2 319+ it # 31a+
w@rel @1 g BT 8 | FrISIer BETl b
U1 XIoTed XIoHidd IaaRarfedr & Rl

IMfIeAr BT HERT ofdl § dIfd a8 Fga &l
w1 OR1 AR @ | AN QAT I B [qhr

BT H AdTol SR T BrAdhd] T Bl
SUATIT PRI §Y PEA &— 3. 3. ISl
3. .. ST | SIHSIET, T A ARGl A4 Bl
P! o1 ol gH & 87"

RIS Uh Hel U PATHR &, s
IO FaT Sias | & WRAI RIS bl
NIl W GHST © | SAb DA AT B

A S DS AT el | g8 ot H Sl
el © Hifdb— ‘g8 goufae of fb 39
SARfRY B ® Rl S oe ferar e
% @ @ wa™ Jels Ao & g |
el 1 U U AT &, ar AR e,
TTT BTSN, deel HRISH—hIg dle—aldT
Tl PR FhdT | TARDR BRI, YSIETol B,
R PRI T A1, SR U1, B DI
THI—™ AR G, BIg Wi T8l | gferd, Ul
T g, SfPH-—gIhm B, STah—agHTY
gi— 99 T SIS et | .. a9, FHai—ureiET
g AT 3R HIBT Te- IR 9TY0T 377 &I |

ARA &I A9 H Aftaeil &1 ufafafera
g N 25 wfwd & BT H B
AIHAIT | Afde AeRal &1 ufaera 18di

JJdId 1wl ‘draerel 3R R 59
91 DI H HRA Ao 3Mch & b {5 R
ARAR Jar 9 Ao B Fue H 3
U S BT FIATIT PR dodT 8 | IdAH
Y ¥ Al 3HDT SaTeR0T o dl /B JaT
T IS AT U BT FHIT HRd Aok 37Tl
g I 981 Jarsll BT GART WHT US| 6T &l
DI FHAT <1 © | U fat 81 gamsil & e
g S MY 3T omuw # dsd—Rd T fog
U 9 S ARl & Yool el Usdl fd
@ forg 9 os <2 & 39 uet—faquer wiareii
P WioR 8 Hiax dfe—7ife gar g1 i
Bl &1 seo1 [ 80 Bl Ol 98 99 39
Al ®1| Gih' werl § guy fauell <
B AR W HEA & Rgel® U1 olg=h

G | 13.6 TSI Y&T STafh TSI
H ¥g 13 Ui RET| AT —dIRpiaD
BT I ST YT BRI & Sl ARGl
DI I[STITcre ARIGRY BT HH B H Agedqul

HRAT © difd fduell g & =11 o S
FE—T—dhel WRHN A feerar < fag
I 97 H UdT Ferdn g fob o fauelt <1 @
AR W T8 YT T & ARl b Raeh
TSPHTS,; Ud fARIE) oRg=l B I8T & S <Al
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BT 3fTHA! AG—TIIS & | HE-l BT AT
ST BT I A IS T U1 dIas ©
ST Ta—ael # gar ot =T S Sirar
g IoMIfad HHA RIerdT S 81 SR

BEM! BT UTH TSIBIY SNARId TSTarsl

JAT— SRISHTIRY, TR, YA, AT
sTfe ARERel BT ff SURT 21 iRgerer
T WM STHd & b Iorifa @ ufa a8
9 forg 9 S8 41 WOy RAT IS Fhal ©
forg v aifeT vd Mffe aftha S8 v

®! Uldl Wied 8¢ Pedl o— I A TYR
AT ¥ €| TINAT BT 4l IS & ol
Y Y P AT JAHR PR B 2| oA B
39 & | U B AN Bl AR b g 9
R < | I UifereRrae e wrIe @ forg
B BT TTelT BIC < | ST DI TdT8 PR < |
g9l 99 < |8

AT, SHEBT BT AT ATBAT BT 1T
YR T AMT ST & | fhg <9 |z
THHR IO H 8l I8 OTeiHel Bl ORd &%
WA JURAT Y& BRAl © 3R ST H
RISTHITI® AT BT TR HRAT IRH 6l
g T8l JoHiad Ay 39 BRI Bl
IMRII—YIRIT AN 578 IARDNI HIST
95T <d € d9 9 a1 IFHR §9dl & 3R 7 8
IHB Aedl YHBIRGT | ARGeTT 7 g
BB b SIRY Ig a1 BT TIT fhaT @
& 59 UeR IoHId add TFBIRAT BT
AT Tied BT YA BT © | 59 BT B
T & ERITA UR SHRAT Y6 HRAT & ad
Tl € QIR S W, STy, Hifedr |l
TR R S IR < f&ar orar € @ik e
WREAR BT 399 41 U 8] WRdl dd S
HRA B U S WoTel! & | 3feT | X ARy
w9 A fHR—T & 97T 8 | S & U Ul
Sl 910 &1 9 /AT © & Ao wel
D! BT 7 HRAT < | RGers o 9+
FHEIAN B SIRY I AT & GUROTH!

RIRT BT GorT B DI RO < BT 2 |
3TReetel U= wET+Al & WIRY IR
STAEE H ISIAIaE  AdH1, IS
SIATSehdT, AIpldh SRR, TS Y],
I AURASHROT T gaT aF BI febareiierar
DI IETAT &1 B Fa < ¢ | Rl 31t
$ IAHM TR D UH Ahol AlfeddR Ud
AUEH © 3R IABT Wil oI el &
AT Farait TeIT gl Bl Irefad, T2,
Ireyfth @ foTg URT HRaT 8 | $d 3TeTd
ST U8 $d! Xa-Rl &l Ued & d ol
AHITS Td SIS R 0 SR 8
TR 3Md 2 | ARFeler & AT & & o
BT gaT o RS H Ul ANIERT Bl
JGTHR < Bl ST H GEIR T Fha © |
<Y B AT b BT H BT 3 dlel WRd b
BT & BAM 8| 9 U a1l # I8
A od qoR A B P gar a7 IR
RISTHIRT BT BRMR H4Tet 3R IR & fdebra
H T yga drel d<dl Bl SErS b dT
<% DI FYfEG D AN W JIAR DN |
g g7 g
1. IR o, oI Bl WIDR, F. Ioild
BHAR, HATHR RIS Joid & 3TITH,
AR YR, SATRIETE, YIH FEHRU—2017,
g 911
2. JfGl¥, doE, |. HEIS |AR UrSY,
gfaffe werfat, IoeAd URdaw, |3
facell, TR WXhRU—2017, Y. H.—64—65.
3. 3fRgerer, Tl FHETRIT, ISTdHHAd UuRead,
T3 faell, Ugelm WEHRU— 2021, . H.—134,

Journal Starting Year-2024, Frequency- Quarterly, Subject- Multidisciplinary, Language-Hindi & English, Publishers- Sushil Kumar
Kushwaha, Publishing Body- G.H. Publication, Prayagraj, U.P.-211003 (India), Email Id:- ghpublication@gmail.com




TIfter HHR T 59

4. 98, Y H—124. 11. 981, Y. ¥§.—337.

5. g8, Y. §.—250. 12. 981, Y. {57,

6. d8l, Y H—134. 13. 98, 7. §—186.

7. Ry, 18], | A9I9 {AR UTSY, 14, IfRgere, SN, TGS YuRaw, Ts et
Aff=fer T+, IoThde YuRdad, S UBeAT AXBRU— 2009, J. H.—60.
faoell, ORI WIBRU—2017, Y. H.—202. 15. 3IRgeler, A, IodAa Y™, T
I8!, Y. §.—203. faeetl, UBel WXhRU—2016, Y. H.—31.
SR, YT, ETHWT YR, 75 facel, 16, ARG, ARYUT HBTAT, ISThHA UUREa,
Ul HEHIUI—2009, J. H.— 48. 7% facell, USell WwRPRU—2021, Y. H.—283.

10. 3TRgeleT, AHYUT HEIAL, ATHAS JURda™,  17. 81, J. H.—185—186.
TS faell, UBeT WRBRU—2021, 4. W— 232, 18. FEI, U. H.—336.

— SRR —
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TGS GUAT o Toh dRgE@US W Tgieh

Teh qfte T Fre
o ST, (WHRER ) Wi Iarer

i I -FRIT |
gl glda & d= P &Y 7 TYT [IEIT o7 | FTYVT X TN Ferl
Tl 7 e & FTNT 3BT [T TG | FYNT BeAl Fed] CITHIT FeT qeRIeT
W R o g&] Y et BT 35T ) AR o [ SHed) det] T
Tl i R ot | 71T & BT ® qIT §& FIATl BT I YA G [FHT
&3 BITH & FIT 7 Fig T P SHTqd T §5/ TYT H §F B1
FAIT RIHTAT & SIT—HIT V&1 §13%F P BT § FYT B Fig Bl 4
T el FT FHEI §I EN—ER TdT Faroal d Ay Felr 7
STHAIT BN 1797/ 1[9BT, GRIcT IV STHEIT &) FIaT 4 FvT Sct)
P TGTH AT H T GNGES GV FplY §§ B Spd Bl
farereeansl gv Fvga SETE H HHET STell AT 8/ TE [T G IV BT
qas & 55 FYVT FHear et H TN I @ 3E T FTHed & v o/
T8 RIeT aredd § FYRT & FTHBIAT THIGT BT FlAfded #e) o T &/
q&q A~ FYY Ieh, gg ST F@ GHam J7 T G9L
wfavgef gar weet/
YISl Dl BT TR AT| el a1 gferdrd o
IR IQY & "R oue H Rod  d@ el € S e BT 2 fd 19,
TSI & DI qcidl Bl Jal & RSl afa qAqT 7Y U<e H T F9= &gl
q 9t QAT B A1 IBRT © | 39 AT H Pl BT TR AT | HYRT DI ST 39 Hell
BATHR - Tha FRIGR ol gV TR &1 URFT off 3R g1 & dad Jef—Jferfordy ol
TR fhaT | HRT Uael | ATl 9 Wadl  goll ddl off | guft 3 gl wHgunfae

% TR BET (A SfaeNT fOMRT), 989 aTd |iddard G Al Agifdered, TaRRI]
's;ﬁl?l : monikanishad622@gmail-com
kAR FQwe (A 3o favmT), e arel Afdderd @ Al ARifdened, TanRTST
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wif-ert e Td . (TR ) Wi sEare 6l

%9 H el off | 39 gl @ s wadd
T ol |

S @I sifvw erarfeeal # & wpRT A
AR wfcrrell § fAmrer o7 faew # s
fafme ggar el o | gl ardred) $
& STAUTH DBl UG RN & g Toxd el
g ¥ @ I WEMA @) 9edl Al
firgar senfe 7 #wegRr 9fed TR @1 W
gt T | ey SIRTed] &l ufcare
HT ET0T I gor |

HiTh & FAI H AYRT TR BT 989!
I 88| I8 TR IS &5 8F &
AII—ATYT &¥, Hell, ANed Td ATIR BT 491
®5 1| B dlg & BT IR o7 |
IS I H AR & 3 W I B
AT ART H W MG dlg WUl, HERMHI
anfe &1 foAfor gam | AW wU H g8 @l
gfcrAT @1 FEfor JeRT H gl WA AR
a1 | HEIM &9 &1 I & HoRd®y Yol
& AT fafder enfifes gfcareil @1 fmior 91
AT # BN | B b I Dl g
i bl @ HT H ART 3R IAD
U1 ¥ YT 81 gl © | #ERIM Hd &
IR aGAF 3R ggaRd Ud AlevAq s
Il & UG YaRd Rady dih Bl

BRI geo & UM T ol 2 |

4. BA 3R T3l W BRA AR ewfesh
3T ABTGTY & A& MM a9 & |

5. IR TR HIS AN &1 2 |

6. - T W HeldeaR S AR
M ¢l U8 8V % |

7. I U IOT gAT SUYT © ST
A EPHT T3 2 |

8. UGHIAT HaT, AEACHS Tol, &
qo1 | SN[, Wisl & 7 SUlifag © |

9. RR & 0Iv el s e B | SN fdedger
qTeT 2 | S IR AR BRATE B ATPfa

2l
10. fdt @ 4@ Ha&T WAl 2 | D!
A DB IRS AT BT Yhe R ¢ |

TFEIR 2ell BT 3Mae Wbl IMT Bl
el off | R Well § g 1 wWwu
SMEATCHE = T | AT Ul & 3ae W
TR 4§ qAT BT ol fhar a7 o |
- BT gg BT TR el H gl 9 I
AT I RN fhY gY, IHARAD Al T
Ug g e AT € | STafd AYRT DI gg
i ashact R AR & seEit &1 wfRfera
w0 o |

HiTsh F g5 I DI Ridei 1R 3ifdhd

RTSIEHT & e o | 39S AfIRh U9, =Rp,
AN, HeRer e 3y fdhad & &fa
HATDHR AR fAg™ S o |avr 7 fJem
o |

G BT H AR BT dlg Dol D
AT faRreay ofi—

1. 35 RHE¥T W &8 B |

2. 37 QI IR Tetell ST §Y Y
ek

3. SIfeAT BT WA GaT H 7 3R 97t

HRATT | BATDR AT MPIT H g DI AT
TIR PR | g DI HEYRY & WY H
el Afed ufoaag f6a1| g8 ufamei &
fHfor &) goaa BRI H g8 | IRMS
a9t § O BaATbR BT Ffd [ET @ forg
URT fHaT 7 SR Oi9 I/ UBell AR g5
&AM B9 DI UK B BT 9ATd fhar
BRI AT S84 Ugdl ¥ &1 IuaTel IRAURS
AfcEET BT & HeRT forT BT | HYRT &
TR HATDRI H & q(idl BT ATTIIBROT
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I HETYONTI Qadrall JT, Jef T ufcHr
URERT & 3R TR T |

TTH §§ DI 9@ UG b Tl
& wu F gfrer fid 7 off gaery g

qAT USTId & B &l Yd TeIRMeT I AR
Hll P fIRR gam | HRT Vel & HIol
afct 991w d§ S o 31 fav
fafr oifa 21 BTs & wrETdIA § HRT

ADT H Sifdhd HTher & et & AR
HRT 1 YR dig gferai & fefor 7 ferar
AT | §§ Bl g1 A% B WU H &R
T 1 | sfely YerTel arall & ey Iwily
BT fh AT a7 T AT I B AT

H IS T8 AR 4§ qIeEed qiordl &
EB AUl fIUward 8- W g Adhe,
A SR 491 PR 916l gqHvsd @l
TP, AIfeger B Hhdd YIS B 9HT, G
A ST 9 R Fgax Bl Bl b, af

T 100 .Y, B AMH—UN & IEFTAT B i
R 3% D qordl § IOIY BT ARt fHerdr
2| Akl @ ARTEA AT YRS gaT H
vfaseTiud fbar Tar| A4gRT @1 IRBS
WR Reg ol | W il o gg qfodr
& R & e RiEl &1 gefa f&ar |
AT g8 B ARG B9 BT USRI wA B
fou fear ) g8 &1 9 e wmE
RISTURAR H AT AT TAIY I8 AN BT
ST o1 1T AT | ST BT U9 &2 D
foTT g & BT DT oTFT SATAT TAT ST HRT
Bl Bl Ueb T fARITaT 9 7T | U gy
T 7 {5 AR ST DT UgH & BRI
U H B §g @ B RIS} R B Y
BT | 9§ Ffi #§ s weRn Afoat |
A" vd fhIR R gAEgER B Aifd off, 98!
TR el § S §HAS IR AT 7|
SR <RI ATAIG: HRT # RigRaAl o
Tl 2 | @l & RR & R a8 T8
TS YUiRRUYT WA, IRafdd Ud AR
2| NI el W I Welih H1H T INR |
fRrues U o | UR™T H [T el BT faR
dgd BICT dhdel HYRT ?ISQGﬁ?S‘HqOW

IR® AR §RT Hell BT aul, R & a1
& A T H IO, 37 T H Q1T 8T
SR, qN BT I g & HW Il B
3R @1 3raver H, gfved RR, gl & e

, 1T YT BUS H SbT g3, TETE
e # gl IR, WRT & deld § g ufda
i 8, PR & I & 9@ BT dhad
geol dd A e, =S Bl 37T IR
faf= ucfies fore genfe €| 59 & it &
Ih AYRT & U RId Hexl | U< 4§ B
Hfcl e STERYT & | R brel H HRT
HeT el R TR T<d A 21 Y | HRT
DI g& qcIAl R gfAwh & BTt dh 3MA—3Tad
YR Al & ggRral o1 gma = o
21 39 Iad H WY 9 U glasp Blel
RIS R RIS gg Al ol FHer
@ FqHA B |

TGS U H RIS U IRIETS
R 3ifhd gg SMMPIrAT BT FHIAT BiTeh 3TR
JHD d1E & blel H HYRT Hell H 317 IRdcT
& A<H H BT T
et ufafer

A AUBAT B ARGEVS BT

B AT | BiTsh B BTl | AN, YT, BT,

aclied, o iR fRrewra fawryat o1
AT BIAT, YT Bl AR Bell B
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feryamsll & afeld # Hell &l JIRET Bl
W HRAT, [TeRUTEHD Ui | I aRgRave
& 3Bl BT [AaRT IR BT |
gfdsh DlclM AgEvSs—ddTs; dUeled,
AT ol 208

UE JRJETS I TR IR Tl
BT Ui BT 8 S I8Ifd e, Auserd
H WRET B 39 URR WvS &l GUBd
T[T 91 208 B SH TRAR @S H IdhIvf
3l H g DI B AMPIRT T | TR GUS
BT GOl b wE ufgdl H fawifora 2 |

¥ gg B U= H 99w | o
R el 9 T ST 997 7 | SWIiS a9
QI Bl DI Ihd gY T&RIT B, Sl fb TER
Hell BT JH1G &, SHATNIS HETS] TR Hefac
WE 3 |

g€ U <l B 9 A Bl Wl
IR T B, AT I BT F T Dl UFS & |
I8 gg D! A el goT Bl | Ig MER
U9 & URUTAEIRY AYRT Hell H Faford
T T8 o7 § | 9 I IR R g @
3ih 2 o q1fe 81 H HHS &1 Wed:

I S U] H g8 B e bl Ioll B
B TIRE YV IR AR ATH Bl eI
TAT B, YD AP BT 8T SIS gY feamn
T B | UAS IR @ et # Aven fRwE
TS & I fr=—fa=T orreit 3 &1 € | 59 91
OISl A3l bl Teb Gfh & | Ry el §
A 15 AR U [T B Iax &1 97 §g
&1 ATpfa SH T T gF B
& 7 T UENE W fRErr g |
SIS H B e # W Rgers ued 2|
S g &1 g9 4N Wivsd & | ufaer B
Tl ez Tar & | el A1 =aR &l
gel Pl 3 8¢ UGRId © | §§ & ¥ Bl
el & e 9 dr e w2 | e &
A" e faener grefl &1 afed 2 O su
ERT & & &3 & oIy mH &l g |
el ofrar 71 gRll @ 9 Y 9 ) AR
UMD §g DI a1 PR 8¢ IbY TV & |
gRfl & Sle Wo JIftIge &1 e €| ura
Ry qifdger 3R =@ & 99 W™ W QI
bl H ATy Y § | 39 3 H g b ¢
H—deh Yaa_ & FAHI ARATT H Urd gl
DI FauIH AU T IS P HSAT B
TcliihT HET ST AhdT & | A g8 HfaHT

3ieh 2 | faudia fe=m # <red gy a1 =g &l
i B, il qF & Y BT UANF 8 | URMS
BT H I DI & 9Igl §RT GraT ST
wefRid foar Sirar o |

Uredl uec! Bl YIIAT g8 & d18 Sird
@ < Y W ¥ Brl &, fo UR 81 & 81U
2 | g 5 Pl &I IR 39T Yol H 90 gU 3R
QFI IR UMD I foRT gor e
21 39 3 & 918 HHLT: IS Pl AT H
7 AT AT 7 ST MR STEIT 3R
ST U gU 7 | I A U SferdT
foTQ Y, U Sfgge 1R 93 TS U 3R
Aqd H ud 41 91T fIg gU IET=A
JIITY aD BT MBI T |

9 UBR AYRT el & Ichy, fdamrd
IR ¥Td &l 3R fades fohar SITg a1 wet
ST AHAT © [ I8 el U <Al Tl s
T el & wT H I g, Sl G1fHSG <,
S & U491, AT @l g2818l 3R
AHBTCA HATHD FodT H WRIA §Y 31T
eI | HYRT Bl el o qHI T AR
SHE & forg SUART a9 R SR g
ARAT, DRI R AR ST AT

Al B YA & g IR dEIRAT A
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SIh] R A U= 9T Jefua e | s
I HRT & HfUcs g 9o 96 U dig
ey =1 AHRT el B qifeFE BT ATl B

HIh! Traford off, gfaws & URME a=oT # I
I8 qal by 8l | Wfdh gfass & sifwa
RO H g Bl UH 8 aRgEUS IR TR

DI AR FRATT S S8l R GEATT |
AFMGHR 9§ AR FEETT B Jidl 7RI el
®1 gfdfeg Bl €| T D | YR
el B WIFRIET 9 7Y a<d ga—Ad g |

HITH B TWE gass W dig o9 &
ARETH o | HYRT § 3AD §RT U faeneT dig
B8R @1 RITUAT &1 g | ST w4 gfaws
fI8R o7 | fdwp & TG & ol 28d I
H ofdR 60d 9Y dP B el B | A &

TT—3TeTT {13l ST &1, € ash Haci,
qiRel SR oy W fa@mrr T © |

2. ARJETE W IDIY g€ I s
R 3R 3 AeAiTa fIemamii & v &1
g #=d

3. SYYIRre ol fawrs 78 €, Sidfd
U Ugl H §g ® AR WA S Sl Fabdd
g RR RS 3R g% &7 3id B |

4. 95 & QI Ured H &I el B

BT ¥ dlg qral BT 07 989 a1 FEA
¥ gar| gfaes & BT W A AT B g
Al W™ TR gvE aedar ars uen
I | gfd™h & Pl & AMTH AR H HYRT
el # 3P TR el & a<dl DI AT
R foran| S RieT—%weld g9 91d &I
RIS 2 |
forsaf
BHITHTR BTl H ART Lell 7 TR
HAT B By dedl B AHAN DR forar | 39

JREIETE R IH §F ARl §9 q
@ gfte el 2 |

3BT B |

5. 95 & 91T g &1 &FFer ok
Teaqel B S ST o | dig doll al
el T Jadh e Thd © | 39 IRIEVS
H gfdws & Pl § TER el BT J9TG
T QT S Fadl 2 | Ud & aRdEvs
W gE BT Y, ¥ I Fac, et wd
&1 JoT H 3 & | I8 Ry I WR @
GAD © I ALRT Bl el § TFER el B
3ieh <cd AHIed B X8 o | I8 ey e
H HRT & FHBIC FHIS BT fdfdead Her
ST Aol 2 | g5 & A1 G Bl AT G

R © b 39 T 0 AYRT PHeAl qITa

1. §§ @1 3T &l HITH D Pl H

,;.‘-_.‘«m 3 j{}\“\
: TSN
- h‘

Bl GWMR Sgd, Rowlland, (1953) B. The Art and Architecture of India: Penguin Books, London ¥ Photo courtesy:

Journal Starting Year-2024, Frequency- Quarterly, Subject- Multidisciplinary, Language-Hindi & English, Publishers- Sushil Kumar
Kushwaha, Publishing Body- G.H. Publication, Prayagraj, U.P.-211003 (India), Email Id:- ghpublication@gmail.com




wif-ert e Td . (TR ) Wi sEare

6

q<al 1 AT A by 8T el |
e ueer g

1.

SPEICH erjéaw (1964), Hg%fao—orr TR
faema, srgHerEs,
ST, §1.09.(1965), AR HeAT IR

et

&

f4g, sRfdw AR (2023), UM R
qfieer vd REdar, wemee = I
STBTHI, AT

IJIal, TRIGAR (2022), IR 9RT H d1g &
™ & [d& &1 nfieiRad aeddd, Tl
qfeetaher, faeet

SIrel, IeTehvs gRURTA (2000), I AR
Sirefl, AieThvs YN, (2000), HART B
HicThet, HeRT AR, AR

IIOTRYY, B2, (1956), IR TSI ¥ dlg o

— 3

L33
LU

10.

11.

12.

13.

14.

15.

16.

Cal Iracbl‘{‘l, SN Flé'?T INDR, Iy, UgH
TRDROT

Agrawal, V.S. (1966), Bhartiya Kala, Prithvi
Prakashan, Varanasi

Joshi, N.P. (1989), Brahmanical Sculptures in
the State Museum, Lucknow

Puri, Baij Nath (1965), India under the Kushanas,
as Bharatiya Vidya Bhavan.

Quintanilla, Sonya, Rhie (2007), History of
Early Stone Sculpture at Mathura, Ca, 150 Bce —
100 CE, LEIDEN BOSTON

Rowlland (1953), B. The Art and Architecture of
India, Penguin Books, London

Sharma, R.C. (1984), Buddhist art of Mathura,
Agam Kala Prakashan, Delhi, Page no- 201-02
Shastri, Ajay Mitra (1965), An Outline of Early
Buddhism, Indological Book House, Varanasi
Trivedi, S.D. (1989), Masterpieces in the State
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FUITSTH W FATTT—ETH ahT 7T

o e, 3 T YT

i I -HRIIT |

JvgT FE—YF H GVHIGY HIGIT BV B FYT W VRIIEaY FATHIHD
Jroft GO GOl T [HIOT §3T/ YvHIaY B FyT W & F&, [ el
vEIIT @9 §V/ GVHIGY 7 & §6 G H JUISH €7 B Faeer #) &/
FUIET Gve]] HIRAT FHIT B HTeT FIHo0id GYal & ofl THG P
fafi=r gt (@) silv SfaT & T g avon (GrsE)) oY SR 8/ 8
ST FT Te9F a7 # el @FIT IV e B! T & §EH el
& STTIIT SV 77 BT SEITH, 19T W W WA § TEeaqul T vdr
&/ qUisa @ 3rEN 7T €7 & TR GRTIerT @ ST &1 e FIfkT 8l
&/ 577 ¥ &1 35T T 1797 §IT & §9 GHIY 4 7179 4] B4/ 7 JIT
7E] EIT ]

S WY H G @l 39 avf G ST g7 BT IRANT [T
SR GIeT YTl FNNeY | S7—397 159 & & GierT ¥ & HET B

ifeT @7 T R 79w &/
FYeTTT S
LEGICEI JUITSTH R & S, FHIST DT IR TG

g Af2dr H 9l @ Ui & AR Gl (@oN) SR AR UHE Silad & A o
SHET R fhar war 2| yd # aftfg  faifsra fasar war 2-
SEIET Wy dfg #emmg § | g anfe quf
U U™ § | AfigER, sRywfe W gx STEIYT (S 3R R1em & 1)) |
a2 ' SETqdd QT I8 YR q JaTd gty (@9 iR T®) |
BT S0 R W A T UBR & Tdl o I9T (@M) |
qad B AT qAT AT U SRl © P NERGEECINE ECol

% FEID UTATUD, TG JRAL 3R, UH. .UA.ULSI DI, SRR TR (8.7
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TS

sErad 3ms™ (FRreT 3R STcAfddT &1
THY) |

TR MMM (Hgd BT UTeI—aTyoT 3R
TS B RER) |

YRS 3 (HI™T @1 3R HaA
eI &I ) |

IR 3MMSTH (3MeTfodds AT 3iR et
BT 9I1fa) |

AR PRI I SieqT g, dife R 0+
Sigd H 9, YA, IR FION BT IR
NMHA—ATEDHR B D | g9, T 3R IR
P qEgH W B FRh AU SaT b S
TET—HIET BT W B DT ¢ |

qUITH, AT AR g &1 A9

qUITSTH T § UAh FRh & Silad
BT 2T IO WHH (AReITa Fade) @
e BRAT 81 I8 WEH 8 HHANT 3R

JUITSTH aRRAT BT ST AT § 3ferd
BT BT AR IR AP R Bl SHAD!
UHi & STAR HH DR BT ARG BHRAT
o, dIfeh a8 S | Ael, JcH—IETHR
R URATHT & AT UbTeHdT T D |

AT X gH BT JeqTH
EIEpID

AT § AT BT AH BT AR BaT
TIT B | I IS iR g8 & A1 Uhall
@l uiftg & forg &) ST ¥, ake @l
U IRAfdd UBAE Bl oEA B forg

ST &1 feem § AFTee| Ue™ &l © |
JETERVT ¥Ry, HTEIVT &7 99 © S BT TaR
BT, &R BT gH & FHAST DI el HRAT,
IR TTT BT gH 2 AN BT M faard
BT | AT 3R gH HT Y 39 PR &
6 Sa @afth o wael (@F) & ATAR
P HRAT 8, Al I8 U Sfad § S B
Iftd Hal 2| AR SS9 39 9 @
BT HRIAT © fb ar<Ifddar |&r 8 3R
SiTad & ST AT 8 | §4felY, ARp 0
gH (WEH) DI 98 ©U | R FH9 B

JATHA—TIET0T 3R & BT ufehan I o]

IddH R P Ugd Fahdl &, O e

USdl 2| 399 IR U@ I B 8-
3R EBR H W ATIAN BT 33T Ffh Bl
59 fHed] ¥ER | o AT AR IAD]
JITCAT T GRATAT I ST 2 |

W@ & IR HH HAT— AN
# IRE BT AU Fele! 3R TEH & AITAR
PH B B FATE T I 8, Fifdb Ig S
anfeAs A SR whif I &var 2 |
a4

¢ BT 31ef dacl YTH® TaR—Yfshamet
3R ae—fmtor 1 o ST gom ® | Wfrar #
1 HWT 7 & BT HH H I BT 91T BT L |
g BT o1 ST A4 Sila Bl 3o 3T

TR 3R HIeT & WIfd §9d 81 Fahal
2 |

EREDIEIE L

Ja < # aduem e s &
oI T 14T 7 | SeTerd STsM H Jaer ure
PR B U IAYdd GEhR SMavTd 2 |
i TAIAIT FRBR & Tedrd ol grad
IS | YW PR FEAN] dal & IIIT BT
JNMIHRT BIAT & | TSI 3MSH H YA HA
& UTAN FEEN] DI AR BIAR I
DT AT HIAT MR | TR0l A qoIn
I BT ITAIA & UTAT dQTEIIT R Bl

U 8 | Te=N BT Tvs, JSudid, T,
RO ST (BTAT FTeH) TAT BRI AT FHS
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g gRU PHRAT AMMRY | TegF § FMfee
AT TRART & HAYGd GUSIQ b &
TR _e &1 e fear 1 g seam
e IredT B gRT uA Sidd &1 fAdis
AT 37T, T[S D HaT # TR T2 | FErany
e RR 9@ @ 18 BT 9o, Terer a7
YU BT TS IR B | TUS AT qAqT BT
gad B A8 | gIs—H FErENl Bl
TR BIhY [T B &1 A feam
AT B | SR BT B, HiE, A T2 98
BT YRIATT FHRAT MAWIS & | 0 G B
TR FEERT Bl AT Fa= HRAT =1(2Y |
FTEIYT 9¢ Bl WH & U «d, FY a2
fUeRT &1 quor w=AT @Ry | Rrafty faRronfe
31erdT ARG W ST~ HH BT STATHBT
P W YRV H F SHPT INR H oY

qAT ID AT B AR T IH AT T
SUANT BRAT =AMLY | F&TeRl Bl AN
IS BT BT Faer f3ar T 2 | W &
gd BI—UR YelTeld &) &I a1k AT B,
TGl &1 & U & IS B | FErER]
DI AT ISR DR BT e f&ar ar
2| 98 ¥ = 7731 BT B 99 T W | 39
UHR darITH PRA—BR Al FETaR] Bl
S A RIS Al HIeT B hieT A
I UREEH AT UEU BR ol ARy |
I I &L 3773 H YLl HRAT =AMMRY [°

ERATHH— FEEAR] Bl dal B AT
& AT ST B AR I FHIET GRhIR
& UTEIq JERIISH H UdY HRAT ARy |
e Ared | U & (ee & IR 3u

PHIAT ARY | M9 oY & YA Jered,
Sere, g1l aur War fe #§ Bigus gRo &1
e fbar war €1 ferdr qERE srerar
“Brgy See’ g9 #3 9 Bigue gro
P [

2rgus grRoT HRA B UTER Bd 9,
JAUH 9§ AT Ia | RE B IREAT HIei
AMRY | 37U T[0T TAT AT b faifes
UUTH RAT AMEY | SR Bl BRI D
g i ¥ @ g1 9 9 R e
<1fes & & <1fes 3R @) Tt A A@nRv |
JHTEATCHeD SITFETAT o Bl FaA UH JorrH
PR BT 39 2| O P 4o+ b UTAr ol

HATTRY T, TF B FIIdd BT F fAfdraq
aIOTEYT HRAT |fey | 3l gfvdl 1
@ [EER JATHTA JE & B Ul
PN [P Ul D Fdblel MgRT & e Yahrad,
e, Yforar o SHTEaRT BT YR dHR
AT BT e BN | f&T H ey g &1 dad
g 2 | Tv &1 g¥ © &5 98 aifafd, g,
AT BT WIS TRE & g &g Ao
PN | [ERS Pl b U oIy Ao B
Rl el BRAT MR, g 3fcrfey qorm
Hegail T I Y ST /g1 A12q | Had
T & folq €1 IH ST & BT Jad BT
AR | ST T[ERT BT I o ? fb I

R P 6 & AQATTAR FIER BRI

Jqud Sfigg—arad & fag giRifee,

IR | TSR BT A& A JTHI Bl
IRV | IfST UTS BT FaT RN BT TRy
B BT e foar T § | serem gfafes
AT IrEAT PR TS D AR H FALT B

JETU 3rrar R TS B GHIN 9,
=1 (ifed At &1 1 s JE Uge
PRAT AR [ &I BT U ISTH T
i 3 €1 g7 TS0T HRAT =AY | AT
HYTET BT YT B Y, S [E%] &4 BT
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JMARYT HRAT ARV | 3MUchial § 91 Afvg
TROT &1 HRAT AT | g & 701 et
A TR0 BT Aol A & 1l & | aof, 93,
FIRY | & IS @ g A FH A TF
YU HRAT SRR Tl & | ARATAIT &

tharR & freaneead fEaq

UTHNEH | |

HIABCIUSYHIVA | FIAAEIg a4 | [
|HY, B, Y TAT AT B AT BT

H YEdT BT & A gU AU ALY

MIRE & oY & T Wer ¢ | o

YR HRAT <MY | Y JU[ETE AT STeAY0l

& forg 1 ST @R | &9 WIBR AT
ey | gy & Rt 9 forar T | M
3} & FHROT BT B

qga dfedr d g & ANIR®
rfAfhamall &1 1 fFderd farar 2 | Jee
®I 7o qr PR e | € 79 93 @
RS ST 22T | HA—HH & Ao &
a8 gRieT dom Sid | a1, R, SH g
AT TR hT YA hRAl T«III%QH WE%
U Y &1 gR 3o PR FAFAR B
FHETE BRAT MY | T @ ggeard dib IR
TR PR AT g7ad BRd gY TRIE A
DT JA—fdT STT HRAT AMRY | I DT YRR
B BY F&T IS BT ATV B BT e
fear T 2 19 Jar—wfad <9 & g e
1 qr sgHel & [dT HRAT A ST BT
g9 g |

TE¥T g BT FIHUT HRA §U HBT T3]
2 T Tever &1 afoal, fegetl qem geranRat
DI AT B & GLATq 8l 3 T8I HRAT
FRY | I B I <7 & gAr HelT <
qAT T el °d I8 [Wel 3rgvs qug el
SRI® Bl B | ART BT AT T ST AR
& FHE TAT e H wd A Holel]
FHET TS T | [ERT Bl JAT-AMAT T &1 IR
IS R BT f4em & | Ao § dael gifi
P TS B FHM I (32) U B TR
PHRAT AT |

BHUST JE¥RT DI FHT A @ BT e
fear Tar 8-
“Iydi aRASRE Aisd 9 HAvSIH I

TERT DI AU I H URH, U AT
TaER HF W YUS gRv @RA1 @Ry |
Pyvs gRl ¥ deEIIT TAT F& B Bl
quyg Y BT © | gfd & Frmear Bgre
RO = PR A FEIUT Bl Ua- 8Idl &—
“Prgrgarde wam v U @sdq |
gear faeNad gwTawann afaal
q:la(_[”'ﬂz

98 U™ & I IR FTEIV B TaTe
gROT PR BT e f&ar M € | wREweR
g @1 T IR H_-1 A1y | fafeaq
IS B A R YT IR B A1 2 | urai
& IEIT 81 S o IRERR R H I
1 <l 81 ST © | g @ e | qen ae
@ el 9 FIAgfE & U9 S Whd o
SUAfer gl g I°

ga dfedr & AR Rl & R0 |
qad 89 @ forg Al @ied & |-
ST1g d faffad quor e A1fey | 97 Ua
O go Fle &1 3T B Bl A e
fear Tar 8-
“gAYIGAd WRIl fUqumruen<r |
& qarq O qarq adyay wdar| 1”14

T gH BT AR B g YF B
qIH Bl S TR AT A B UK DR
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I BT IR AT dAMMeY | 59 TDR
JETT BT ST B 8Y A HIRAT &H Bl
UTel HAT MR | [ET JAH 4§ R &
ST OR URHEN SHae 30T &R daT=d &l
IR HRAT AT | IR H AT i AeT B
01 7 8 Al 988 I Helrdd AN Bl
ISR TBYT HRAT AMMRY |

g Gl & AR Al e M8
A RIY T 8 Al YL 38 B IRVT ol T
12T | FIARY AT B TR TUR 3715
BT 3SR AR ¢ | 3rerar fafdraq ufa gt

Rra &1 e A e 2 | sfaal w) e
PR ST JfTeHccd bl o BT A1y |
- B AT FR=OR T 919 R
8T Siig gelid Hx | 3ifc a1 1 aRegm
PR ATEIIVT I BT B HRAT =y |7

ga dfedar & Feengar aruRell ®f
ATSH g H TR &1 HaT BRAT =AM |
uihTd H BA—BWR AMME BT IRIINT PR
3BT & I FARTEROT o= # fard o |
eH=T g W Sfells 99 gRUI HR qUT
gfg B ARV [ gryRel) faq # 9 R

DT AT R Y [EX Sia- i BHRAl
W%le
GIEP R ERIE L

qd G2 & AR Y b AP B
ST UR J8%e] Ul T YF BT GRET H BIShHR
3FJAT AYTID T8 BT IRT IR a9 H Ydel
BN | IR 3 H W B forg dfgar
9 ggd &1 e fear o j ) i @
IRV B WR Yl v&T § g Al 9,
qAT A6 H, YI ggd H a9 B oy YReIH

T BR SadIsl BT dYu B | Th R
ReRr YEepx fFRIER a9 aadig & | afe
fARTER W9a 71 81 A Yool Uel H geurd aR
T G&T H 1 BT TMER TR Sa-—AT9+
PN | JUAT 9T B [ U] BT IMBR PR
PHOR Id BT YT HIAT dATBT—
“q¥ fUdogde 98t HOT &l 9 T |
Gﬁvftrvﬁa:ﬁmao—v@aﬁﬁﬁﬂﬂmll 0
ﬁ?ﬂ?aﬁwaﬂﬁ‘gwﬁffw
BT & B | Blel JT DI o4 TAT FBS

AT AMRY | a9 H JA—FTwIfe, STeimT
B AR B gU AR @ &1 e+
PR B TURIT B! @MY | G H ATh,
TAT WATER HRAT ARy | IRHZaR rq &7
€T R GY 37T & BT Ul BT AR |
YR Silae H JEeS JMMET 3 Wlels
URNT H41 3MER o7 BT fAeer fear mam 2
SRT, g qAqT B BT TR HIAT ATR_Y |
TR T UFIEl BT IO BRI gU
q&l BT YRINT DR g&T Bl Bl GR DN
o7 4 9 IR | BAT MaW™H T
qeRell H fll 9 <9 UBU A N |
qIYRET 3MMSTH H I8S dAT ik 3MER Afvg
21 fes 7 ta aR & R fAfdx 8| wa #

TSI IR BR STd Th aRET Iq~1 |
Bl TR M # far™T 120

YR gl BT GRS Fais B gu
IS RIEG I~ 7 71 A1 AT DI ARG
PR AR AT B Y FATH T
IR T AT | 39 UHR AL AT 3Mard
AN B AN HRd gU A1eT & forg
IR V8 | IS &1 I T8 9Wa A 81 af
fPR=OR dald &1 #a—a<d HId §U
SHIT—ATIT HRAT 78 | T auRell &7 Jorq
31 9 PAYUS gR FHRAT A1RY—
JET A GRS WA &9 ae): |
sqfea: wr=ffaut wadq |
qiy fyewRma Rl a1 | a9 |
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PIvgi| gei Hald [Eeead 93940 | 2
39 UBR MR HRd V&7 R IS
IR I BI S Al G radh, ggad 3dl
RSN AT T80T Y | 9 UDHR G Afed
H ATURYT 3MH BT fAouvr fhar Tar § 122
H~ATH—3THH
AT AIFa—Siia+ T 3Yf+<TH 318 ¢ |
T IR YBR & B & | Heldd, T8ad,
2 JUT IRHE —
“fda® $l it qdd 9 g |
Y ywggyd dul giRkiderf d |1
e AR gfafed o BR o9
feTT TEUT B ST A AUAT SHaH—ITIT B

AR BHvSq, Hilell, e, Jas!, BIdA
O™ &1 9, Bieavs, ST qoAT 49 Bl
TUS GRUT PN |
9 Buvsq Rred framurs ada 9
H1 BT ArBTETaE 9fgueH |
U g dvid QU] aRATIHGE |
9 G Yue oI e JaRd
RATER R ) SR # aoR W T #
®acl U dR 313 YT IS TSI B AT
Rrar gRor FHv—
Brqugie e+ wdfesafedT awdda)
I YT AHf~TAEAT TaRRg waq | P
T Gl UTd: HegTE T A el
¥ f3repret TR BT ST B TAT FR=R 317H

gROT B T RS T IR HR ARG
TR 99 &Y 30 R IR H 9H BT oY
X T FAYUe oI | ufdife s1grgde Rrare
IR g A FAd HRAT AR P

985 P AR 31U g3l & Bl B
AN HR F A1 &l A el Tgor
IAT YA Sla—a19 & | fobeg gfaifes
T I A &l U807 9 I | 955D AT
MaTeRey] 9 a9 3gvs, s, U, uri

e H Toeid X | A1l 3§ 907 xar ganl
HIST ARV 9 BT FTDVM BN | U I
H A fdr Y e | A T e

BT DI I, Ufda |2, HAVS UlErn,
e, 31fe BT URSRT BN | WA H=IRA
BT 371 IR BT IRIART HRAT AR | DI,

B B I, DU, HAvS, [UBHT 94,
TESI, UTgdI, BT, Ufd= FTeF, gs, uferoh
(BT BT FERI <1 ATell HIQ) BaleT AT,
ANTIS qrENaes 1 & foly fedl @99 @&

I UIgehl, ©WIAI, >gléd HIell dl dU[qUs
BT PR AT & | IRR & 3 § I =
qem Ayve gRo FRen @Ry | fAedt @
DT BT I ABS! BT YT 3MAHT Gdds T80T

T ERYY i A&T 3+ |1 G =M=y |
R IR H 4R BT ¥ PR FAT Bgos aRor
HX | R, FEnudicl ¥& T qgdill @l
STRTEAT H TR Ve | AT TR BRall gafl
Y eI BN | A DR AT HIeT AT
Bq AR TITARG e | el bred | M
S0 T BT DHRd U UAT Sila il
TR R F8 9ET § doR R P g

HRAT TR [ 31rdT b W TR BN |
IRHE BT HRUTET IT ISIUET A1RY | 3feifq
2 ﬁ Ir\\ﬂd"II ST ST 3T gbf HIOTA DXl
FMRY | Sex (Ue) # R+l smazadar &f
I BT 9T T8 B A8 gy Bl aRearT
PR | Y Al PR BT 9 TS AT
IR

98&dHl T YIS e |
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Sieurs | faegad gaamafafa s 1
afS uTs G 3MITH © A Al &
IS XGAT MY | IRASH Bl ARDHY il o
AT Tgor BT AMRY fAfq 7 98 S1ferd
A1 B, 7 9T &1 Rg! URHEd Bl AaER
T8I HRAT SRR o
ArHALA DI URHEH W: FATAR |
AraEas] RS q
eI | |

fafdea <o wi¥ gard=:

THaTfEd: |
JerrerTfad fa<r gaTfere<ert
A ATRATaR: | [

BT ATHH AT AMMRY | S<TH gRT BT A5
JUATHT =AY ° ST gRT &b ygearnd yd giT
BT 33 o A AR Bl ATo@UfcTd Hal

RYEH G Bl ST 81 MER TSI
HRAT AT RTaH A D! AT § Fae=
T 8 wEEd T qoit | e ugor o
hdT © | afe ST A el Ut 8 9a a1
g anfe quif @ e =EF ugor dxA
ARV | e BT TS DI Hal FRA gY
A & oI fAR=IR 1T BT =RV |
RAEA BT I THR & FI8RI BT TRATT
HRAT AIRY | BT, BIE, @M, T, g7 onf
BT R A AT AT SR 2 2 i
YR & FIIRAT BT a9 g H U A
R IEHR AARI I HRAT A1M2Q | AleT B
QeI A ARRTAT BT T 7 BT ARG
ST B BT e fear T 8 ° uREEd B
DI T BT ST B BT e ® | Fifh
et BT RWT U4 1= JoTd W &1 81T 8, 31
A1 el § UGTIfRT 8Idh) ©: Uvmamd
P D UTAN HHA—I—PHH TP Al 3G IR
YUrg &1 19 B &I fafer &1 fAwegor fear
AT & | IRAEH AIRA Pl UobTe | gfeaanfe
DI FHIRT B FHIE BT ST HRAT SRR
S
YJUraremreal del 9ord  gdaferdr: |
TEYUEHdd UREd: 9&l oud ||
HEATHIAY, YHIHT: YOI |HIfEd |
YSYURITNS Ao el ead ||

SITAT &, TAT 98 941 &Ml 9 qiesrd o faan
ST B [°

g |iedr & AR FRI B a4
T W faafea 81 S 2| IR0 & W
TqAT 3R QI WY &, T4 A G- AR wY
qm g qfehdt erR w5y €| dwardt |er
qfa= BIaT ®, STef a8 T &_ar & g8f a1
UHR B AYiGAT 5l 8 | AR d9 FagaR
DI IRE YSF ©| T A b Qddl
AMfe & | Gl @1 Joll ueedar R
P TRE Bl ATy 7

o Aied H FRRiAT & FROICR el
&7 A BT far T 7 | WA AR
DI YT RT & YA STAT™T el a1y |
S Y & "R ST ARy | R &
TR UR IR 8] BIdT, BT ARONR TG0
e =El &_AT =AMMRY | STel URHEd bl
FEIY & ST ©, g8l Uiael &1 Us &9 oA
12T | GUet & geT D B A | AR U1
T Bl O ®, IREEE GRgiiRIal Bl
FHIERY B & UTAN IHD IRAR B ART
Tl B QTE(HAT BRI YR JLTHY TS BT
Wl YT BT & TT &8 HH HR drel Bl
3eitE A8l BIdn, 9% W A 9 ufdd 8l
ST ® [ $9 UBR o AfedT § quiisH e
PRl BT freuvr far T ¥
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JUIisM AT H SEANT 3R & &1 15, qd |fear (2,/4/30)
IATH Th R & YR$ | SFAN & 16, d ARl (2,/4/31-32)
Hread J fRh AU SATCHT bl aRdfdebar @ 17. ¥ wfedr (2,/5/1-9)
ST ©, ST €F & UTeie 3 98 oiad & 18 “ﬁm@ﬁ/m)
R BT G & R o Bt B gy 19 W WEA 2/5/11-12)
A B G T B | A QAT o ey 20 0 W (2/5/143)
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W 3T T : U J-TSTHifeR T

( ARA-UTfeRET-=( o a9 wed )
o st e e
0 gt SgeryT Haw fgad

i I -HRIIT |

T SV BT B FERIT HIRT T GlBedrT & §1d ol gerd
faare @7 % VET & fored) GesT 1947 H GTH—FIHN P HIRT H 37T
W g gor il 31 ol @l Wl @ d17 1dare BT BIROT 97 53T &/
GYPI TP G GYHIT T TR G HIRT SV GIBrT & S [T
TIY @ §iT TEH-FIHIY 3T B [FBINT (GRa—ISeTT— )
TR AP 13915 BT P77 7 T &/ Gdl BIHIN P TSI &7 4 =)
I FIVAT AT P 7 [dare S LUl T 9Ied & [ery &1 G4 97 J&
BT HGTT [A15T B [397 & | 41ed FEeT &7 H w1+ gviie giidedrT &l
4 59 &7 H STEIRT BerrT Tl BIHN STIIaaradl dl ST THYT
3V JfEIF §3T7 P 1or7 Ficwned &Yl 1977 BIveT 3¥7 813 gV WEy 3V
H g8 GIIYT] AT IR @ FId ST ¥GT Iel FHE Q9 GlidbedrT a1
v GREIRE TEINI VET & I Tl & s W & W e Sl
FCHIAP FETIAT TUTE BRI AT & | TP TF AT TH—BIHIT Bl
BN HIRT SV GlIHvarT & §ie G [3q1e 7 e dIv 9% T@eT &7 o
goar Y& &/ 9t & AT & 9 &7 H NG P T 397 Al 39T ¥
El'] TT THH—BIHN P FTIv—Yd T T§ld GIHvdrT G- BIHN B
SIV—GI3F% T U¥ S [FITT VG &/ HINT TH THT H IE TABY
Fo7 VET o7 1% TE—BIHIY & FHe § @7 Geqer 781 @I/ Uvg AT 7

% TH—BE RISHICRS), ARG JIGHEIRH adl HA1 FAPR Aeldened, AFGHIgR,

RTT—HRII (8.7
%% HEID YA Ud fAqITeder (RIST-ITCIRIR), Nadl AT 31 e FIdd R Aelfdee,

RO, FTAT—qREYR (8.7
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YNT—T T 3T/

2013 # GUTTiad (qFshar 2015 5) @T—qriavarT 3iee TerdeT (Hdhg)])
H ST 65 %G SIcTY T 1999 BV GlIbvard & rel 397 TwE] &l
TG 15T & 1574 4T 3791 STRIYT 3% GeT & fers @earvT 77y &/

J& Fsq— AP, TEH—BIHIY T GNT—GlHVATT T,

ESICEI

TR IR HTIR WRA—ITfhea=—d
|l H (P Sifcd IIoiad [aarg &1
vy Y81 €1 ¥B Uddy & s Ao

qRT RBR GRT 05 T, 2019 Pl
T 3R HR Pl AT 370 B d8d U<
BU IR HAuT e &1 BT T R e
AT 3R T AY B AR U< SF SR

gl & W SR UIGiad A Sude

HIIR Ud ogrg & a0 fhar ar| 49

PRIAT & UG e T e fasry TFl B
foTq Rurifcre gfte & Ae<aqel € | ofF 3R
I MRT 3R ufbead & §9 g & B
gataR 9T § 9 IR 9Rd & 919 8, 39
HEY PI YB3 TR 1947 H WRA fa9Te
Td SR—%heIR & 9Rd H [de & 918 g%
g 1P 9RA IR UIB Sl & §RT
TR 3R HYAR B g4 Rardd &1 F=guian
BT STaT BT 137 o, 9 IR | 39 89 X
I HIRA SreUl d& 9¢ ITAT| YT
IR FH 71 39 & # IRd & fIvg Th—ga
BT FEANT fhar vd 9Rd & A= @1
AR Ry f&ar © 1 <F <9l §RT 9RA
& RIcT® g9 T TAT TSa= qAT A9 gRT
T e o el # fhy T e <
TAT Feol, A1 B fAarfed &= | gaR
TR aTell AF—dTfder Ml ITferamsT
() A g e gAY gl
39 & H N 3R uifd™ @ dedl 9=
qer enfefs SuRYfd & WRA gRT 31U+
& AT SR Rerar & fog @R @
gfte | <= oIl © |

UHR H SR-HIAR B 3O 08T AR
JUAT AT &I a=eAT DI FATH X &2
| e fRg wifed™ g§RT oM@
RIS wal oR v a1 o {6 A9 g
FHRT o |
oY B S
TR Y B I AR -
o TH—FHWR & UfIs® ol
HRTIfoleh U & 37ed3H |
o TF] 3R HTIR R ART—UIHI
|l BT faweryor |
o O 3R FHIR W A9 &I Afaai
BT faweryor |
o OH 3R HTR W 9Rd & Rfq
BT 3T |
eier ufafer
IR ey H quiHcHD, UfaeTI® 31k
faeconets oty wfafear &1 TRt faar
T 2 |
THE (STT) Ahaq fafer
R 2 IS H HHS (STT) B AU
@ forg fadae AIdt &1 SuAnT fohar T @
M & | W My H A yaR & sffdel
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BT SYANT fhar T 28—
o Ul URNPRI 3R FHER UAl

SRT UTd 3Ths |

2. Rmarfaes gdaaren : I8 =
CEISRIECISIRGE R
3. 9vd Uddl™ &F : 39 IId

o 3o¥AC W A= d9uTgel IR SUT
STHHIRAT |
o B, Y UG WM YR gRT
ThTRIT SHGTRAT |
o fICEl WK, SR Maf 3Rk
SH® Ae® el §IRT UhIRId
SIHBTRAT |
SH—HR - Himfas Refa
T 3R R 9RA &R & ST
Yo & ™0 H YIMRIT T &5 ©, S 1947
R 3R dIfdea™ @& d19 31X 1959 | WA
IR A9 & dr= fdare &1 favg 3|1 2 | 91
3R HIHR 32°17" 3R 36°58 SR ST
3R 73%26' 3R 83°30" YAl QTR & 94
Rerd 21 SHdT ol &b 42,241 b2

HIR TSN, YR Ul qdddrell Ud 399
Is gV Rorel 4B, G, ST 3R Haal
3R SYAR & TR oA ¢ |

4. oE1 &89 : O fosdt &9 & wu
H o) ST ST 2

STRI—HTHIR H 20,230 I HHATL a1 &
g I IRafd =T XET & 39 )% 101,387
I B, & Gl IRNTTd &3 BT I 19.
95 TfIeTd & | SHH W IR a9 & 3fdiid
&3 2551 T {41 8, ST et o & BT 12.
61 Tferd ® | RfErT a= 87.21 Ufed 8, S
17,693 a7 fHHI. &3 © Ud W 36 I fH.
(0.18 wfcrera) wffed e €| F9IFAR a9
JMART BT fIaRT < 7 HIHR TSI § 8128
I BT, S H9TT H 12,066 97 fH1. Td

(16,309 ¥ Hidt) B A &F HI ITadH
Sds (A9 Uid) 7,135 HIex (23,409 WIT)
U9 99 HH Sars (fodma 741 247 Hiex
(810 W) B, NI®H! SIFEEAT ST 1.25
IRIS B | 39 &F BT Fol T 290.41 / fei2
(752.15 T o Hidl) &, JBI BT A9 [qH
ABTD (2022) B ATAR 0.720 (S@) B UG
[T T (2024) @ AR 82.0 TR %,
2T 3R & Usft T |

Jg o & R Sk H Royd B, I8
IR H A IR ST+ &, gd H e
W, &féor § fRRAred 9ewr 8fik uie W ud
uf¥g # uifeear 9 R g 7 | Wimifers
gfte 9§ I8 I IR &l H Ao g—

1. SU yddig 3iX org uddig &=
(@S d<<) - I8 FST &F T

FERT & ¥ 36 I AL T, ST WRTITereh &=
BT HAI: 5097 Ufwrd, 45.89 Ui AR
0.06 UfeId 8| IS WR R < df 0.07
gICIR B JoT # Ui Afh 99 &3 0.17
BICW ¢ |

T 3R HYR & Gl eAhel Bl T
55 Tfoerd I R @ gEe # 2 s
I STH, HEHR HTCT, ERT BT AfeHTe
9T 3R Rfem RRR mfve 2 | wrfesam
ST 30 Ufererd fi & ¥ v @ g,
fSRTH 37TaiTe B R MreTRid—arfecwd™
efier 8 ud 15 gfaerd 4 &3 99 & g
fRif3d @ Sl 8 e g sraTs
o &= enfier 7 |
eferelie goqfy

RIGIRATON Td Aiemd QR0 &7 9ad

3w YrIOIG I=eif H IUAS T Aldhidd
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fhaacl & ATAR, HFR B T faerd
ST gom &Rl o f5/ g Uil ®l $Hegy
Y A FdTera 39 Udh A8 U4 grav
s I 991, BTellfd =Dl 6
AT AT RIgT &, foIa AR Winferd
RecHl & BRI IRHE & FfQATTIR ¥
g & N9 ¥ UMl @ dfeaftg @1 At
TR g3TT | o1 BRoT eRell & T & A
A URg PR =TS BT I aAT | 372D A
AR TTATed] ST Y4 H heHR H dig & B

SIRIhT H A U [T ATefad - 37U I DI
Jgo AR IR B & forg o &l uR
fasTa greq @1 it | AR Xvoid Rig F
1733 ¥ 1782 T ST &3 IR TTA b o,
W] SIS SNMEN HAIR I gwfery
I8 I &7 Pl Uore H e form | are 3
HERTST ROTSld g o SR Bl QR SFIR]
YIS YRAR & IS ISl ol RHE 6
Ay fear o, St fob el Rig & Al &
dra efdemell 81 U o SR T Rl

TR b, 54 qre H BTk & §RT g3o
far ar| B3l Tdedl & g™ H 8ol |
gl R U e wefug e for |
HIIR °GICT 7 530 5. H YA WA U
B IR STes &1 I8 Iould AT & LRI
& A o T, Jfed fawaifiew 9o @
Ua @ §T€ "TET & 370 e gY | faeg ud
dIg GXHIAT B 30T Tb HIYUT o |

ST & WR deoll BR forT oOT| 1947 T
TR R SHRT ATNH] & GSll BT 8l AR
@, o9 % & wermn gR Rig 7 26
JACER, 1947 BT ARG AY H I & veq
H oo v R gWER o R A |
S-SR T S wY ¥ fafderarget
feATerl & & I eroH! Siell, 99 & Hel

Aferanfed (697—738 $.) 71 MU ITAH Bl
gd H §ITA, SIRIT H Ppichur, ITR—ulREH |
e vd STR-Yd H A= d& qern
o |

1341 37R 1491 TAT] & TR AR H
XA BT ST BRI, SiT—Io—3fdfas
(1420—1470) T JRH TMEH AT I fob
fe=g <o Rig <9 @ TR MHAT A U
RT S R HIAR T AT | $Hd 918 Il
T SF-Sd—3fed & g 2% W8 DI g
H BIHR I U< D1 | 39 UBR I HR
HTET H 67 AUl T YSTHI BT ATHA T | STH,
HT 9 HeMRa § W ar 21 g & H
IGR ¥ Ae TSWT @Ryl gd |, FHuTor
TAT Y BTt DI BATHITAT - HD HFAIATH
TEY W Y S SIS § | 99 B A 22
ers! Ramal # faws off | SFRT 991 @

STH] 3R HYAR WRA Ud difdea™ & 9=
Iw ¥ 8 UF ydeT fdarg & vy <@ g
SRt W A farg ol a8 gersm g,
3d: 39 ¥ge 7 Nl QU b Tl Bl
RI B H e SAreT ANTerd AT ©
ST, 1947 H TIFI <2 BT fed & Tad=rr
UTe B9 ¥ Usel B 39 &F WR fdare g% 8
T AT | AR W=l I gRT IR
TSI AT & T8 STF—HeHR 9IRd a1
urfdRa™ # e 89 @ fog w@as e
SRR & RIHR ARG AERIST &R
R g% H $TR B WA < & w A
T AT O IR JTaCaR, 1947 ¥ i
I A Aol @ MHAY & [dog
e @ 98] IRd § A B BT Bl
foar |

ARA R uifa™ @ 919 oW d& IR
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TR & & ford |
Ui 4§

b I qHT IRA ULRYT X15T ST —H IR
@ I AT o (a9 H dIgard &g
RIS TS & ®U H fid 8) vd AT

1947—48 BT YRA—UTfbI gg o1
U YR g b A U SIET Sl 7, Sl
b 22 3faCaR, 1947 | 01 TAR), 1949 Th

T (VAR & T Rerd a8 gg 03 78,
1999 X 26 TS, 1999 TH Tl | LTI B
& 9 IRl ggi 7 9RT @1 o gg off &iR

T | UTHRA 7 AT AT & BB T
915 B IR | HATSell ATHY HOTHR
9 gg DI Wbl AT dfds 377 WA 3

UTfhRdT= BT B8R BT AT HRAT UST o |
TRAI—UIfbIE T aaqd a89g §
Tarayel vd Sfeed Refa | €, grdlifd wRd

HTAR TR PHeoll fBAT ST Fb AR HIAR ©
AEE & §RT AR H I @1 F9IEAT Bl
RI®T ST | |
QT I

1965 HT ARA—UTHEI Jg o TAX
FHER g & I H S AT & | I8 S
ST & HeF 05 ST, 1965 W 23 AWK,
1965 b Il | I8 & U & AABA
ST fTsTeey & a8 YR 5T, ot wIRei
A & Reers fagTe O &) & forg den
TR 3R BHR H AT & gHUS HRAT b
forg fests= foam T o |
dRT g

SFI QU @ A AR g TS 9
<pR1g T Sff b gdi it & aivetraer
qfdd g @ SR 03 fawwR, 1971 4 16
foumR, 1971 T I g DI FOIA

ERT Tl BT G: AHI $HRA Bl JATH
far a1 o, 919 a¥ 2014 H WRA B A
geTHAT S ARE A€ S | U WY JE0T
THRIE H AP (SAARC) <21 & FaRl &I
o | RT §RT %9 =+ IR & JIE 4
ARG GIHAT o1 TR Al 9 319+l &
3R BRI D1 AT A a9 AT T
AT 25 faARR, 2015 BT AR DI ATAT
®I UF UIfhwIT YeEAT Tarel TR o
e I SHfes @& gueEad & &R
IS YRR I T JeATBIT DI, U= YTfhed
SR |AfST HHT UR Jddharg gd 18 RidwR,
2016 BT STH—HIIR & I HIeX H YT
& U R IRA A1 & R JRATerd
¥ B3N AHATal AT AT 14 BRAR, 2019
DI JoAaTH | BT 3] FHAT Ud IR g

TR gRT TR T 3R TS W1

gD Sa1d H B TS HrIarRdt qer ARd

g3, s iaeid e IR g werHl
R YT §RT qaemdl gaTs gHel eid
o, 3T 9 THGH @ UITR H WRA o A
IR WR g B B o & o |
4aten 4g

IRA 3R Uifhed™ & e @l g8
N PREATT Jg & 9 F S 1 g,
TG & HRATA Tt # o<l 137 o1 St

§RT 05 3T, 2019 H SIF—HTHR &I ey
TSIl Q1 dTel 3TT6a 370 P FAREINHRT
SEI R B HGHl B g THR Al
Rerfy # ugar fam 2|
oH] 3R SR vd ARa—d9 dr =
fafesr Az & 99 STRE-HTR 1Y
Bl fIER foead @1 d41 T o, gerfd 99
HI BB AN dgard bl W fafee foerd
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@ A W FEIRT &Rd o T4 STH—HR &
ARG ¥ U1 ued! & A faega onfe
IR TR TTs o 3R DAY AAERIGR BT
&3 o, Sl f BRI 961 ¥ WRA & ARG IH
U4 o sfaer & T o | TRa—d
HHIE TR, 1962 Th AMRI WY A FLYR

T FOTIH | UTfehRdT™ = 2RI =TSy Bl
02 AT, 1963 BT A-—UT el AT FHsid
T BRR <Al Il AT B |

HRA &1 A4 & b ufdes &3 & 99
@ AT MRA B AT 1597 fHHL BT ' U4
arof sraaTs o WRd &1 R 7, o

gdId 80 O O dd fb O9 9 IR W
JMHHA ol B QAT o, SAfT I FHI
Te A\ W) HAF$S a9d dRA B [daR
YR e Dl &1 AT AT | 1958—59 T
o9 9 wd & Rae | RESEIT a6
Fed BT AT B foram S b sraars foe
A BpR PorRdl off | ¥Rd 9 T4 dd
AT # e 81 ST o, R B Aed ©
frHToT 1 U qut aTe 1962 H =T SId B
STae Sfe T & for 59 &9 H T o |
1959 ¥ faerctt fagiE (& feR) &
9% 9Rd A fJed & |area g9 o qells
AT BT IR &, 9 BRI 9RA iR A=
@ HeY TG Id~ BIAT| 20 IAICER, 1962

$AD 38 BOIR I fHHl. YW R A &
Peoll MY ®, del I <rdT dxal ® b
s o @1 33 BoIR O AL &= &
S frEer # € o f6 fAfdae w0«
IART B B 3R BT dact 600 fHHY. AT
B ¥l &5 § URT & YT o B |
2014 # S e A 99 IRd D
JaEHAT 99 A SRiF TSIl @ ST
AR R BT YA UaTd &I, S Bl
H B A9 b AT A IRT b el § ge
TR &7 I fhar raa d8d ARw= |rar S
@ 0 R A9 b eeufa A R
AT FHUST B 1T 17 RIawR, 2014 ®F
AR BT O i (17 9 19 RIa=R, 2014)

BT I AT = BRIGRA Ui 3R T 3
@ fwe Reua difeal 9 wRAT &3
YAHR doll A Bl P& PR AT, URA §9
AT g & foly AFRIS Td RS w4
I TOR T8l o, 39 UHR A9 7 3[aTs A
@ 37,555 a7 oAl &F R 31dY Bl B
foraT Ud <Hae 3R URT # ofg+ 31de |
ETPR 93 AT 3R 340 Ul fosdd &1 9T
Ifvd &HRd 8¢ 39 RIRSART Ui &7 &=
AT & | SFH—$HIR & 9Rd 4 a3 &
q1& 1947—48 H U UG IAMHAT &
ARM o R PR &F BT HTH 9N
Uifhet™ & fRIoT § =t T o, o fob
g foRm & are A1 SHa FFFr | € %8

RIGIHI I R YR 3R | 59 I &
SR GHT < & W 12 TSIl IR ERARR
fPT T | g IR YIHAT AR A&l A
A BT A AT (14 9 16 72, 2025) B
AT B | R I8 YA A1 <1 Qe & He
q e R H QY ORE 9% el @l
URIT| 18 S, 2017 I Sihe™ R AT
fqaTg 1 TR M1 < B Aeg AAd A~
83T AR g8 THRIG 9 73 Tl T FeTr
U4 YRd 3R 99 & &9 Terd= 91ct # 15
ST, 2020 BT AFE 38U g3 RSTHH 20 YR
A TS 8, Sidfd b @ 40 U 3D
STIM AR U (@Teffe I 9 WeR T8
fan) | ST UPR IrUTae UQel & TdiT H
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T & 9N 9 fodwR, 2022 &I AT
AT & d19 3y g5 | 39 YPR ¥ °N
1 arfae FRiFT a1 WeR BT &
IY A gei BT FAR=AR T PRaT JEd 2,
S Qi <O @ wREe § A S
PRl 2 |
SH—heR 3R ddbdra

SH—DHIR ¥ Tdbars & TaRAT 7
TEl T afod SHD! YOI A9 & T
BB oY, o b urfwa &R arfiias
Syarfedl gRT FHfa T uraira & STl
REl § a¥ 2000 ¥ 2025 qb Y SMHaral
gHA B SR 74 IR | g—
21 HTd, 2000

21 AT BT G B FFATEART A B
TUNIBURT 19 # dddreadl @& gRI
SR C A N ICIR G DR IENISIICE 1]
T o, R 36 AT IR T o |
A, 2000

UECTIIg & A 99 HU H U 39
JTdhaTel el H AR el Azl Afed
HA 32 AN AR T o |
ST, 2001

JATANT & SN 99 $HU WX gY 9
JMdHare] gHet H T A SR ATl Bl
e g9 T o, RORIH 13 @ AR Y
|
01 AT, 2001

TR 4 Rod 59 3R HER I
fdurTHuee UR¥R WX BU 39 ATCHHT!
(Rparie) &¥el ® 36 T AR T o 3R B3
ART TR w9 ¥ =Fd gU o |
2002

PR D FeAdR] 99 HYI W A

JTdbarel 8H H 11 FRATT JIERAT Bl
7Y ge |
23 SGHER, 2002
SH—ETIR <I9S BTgd UR Sfaror heR
& AR ST H U SHIasss UaI@ig
fearzs (a9 fawwmie # 19 @Rl & 99
el TS oA |
23 H1d, 2003
JArdebartadl o gerarr el & FSmn
T § BHAT B 11 AR 3R 2 g
JRed T 24 HTHRNT UfSdl B AT IR
Q|
13 S, 2005
Jodml H U ERBRI Whel & AT
HIS—TS dTet IoR H fapied! | o<l U
PR H AP 87 & BRI 2 el 921, 3
ARIRYIVE STaT= Afd 13 @RT AR T 9,
Safd 100 ¥ SITET ART 919 8¢ o |
12 S, 2006
HIR B Kol | Adfbal 1 TRAC
Bl &R 9 -uTell &R 98N ASIgRl &
TAT B ol oY |
18 Ryawx, 2016
TR BRI Haek H Uil &
e Rud IRAT I4T & fIiTs gsaarex |
BU 9 3fpdral g9l H 18 STdT 8IS 8U
o |
10 S8, 2017
BHIR & Felvlid H IFRATYS 9 11
R AT ol o, fo=ad 8 ATt @t 5 &1
TS ot
14 HIa¥l, 2019
SRR TSR ISR 0R 9RAT™
JReAT HIETAT DI of A aTell HRMRUING &
are-l @ HIfthel # 8T 39 SMTETH gHel |
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HRA & 40 A WEIE gV o |
22 Jdd, 2025
TSI & dR °1e] H ] UR gU
S ITddaral g9el H 26 W JAf&d ART AN
MY o |
SH-HHR td da—urfewaE snfde
NICRIN
AT 3T TeRIRT (ATdS)
Teh 3000 fobHT. arett AT gferardl ren easd
R B, i & 99 & RifsarT a3 9

® BU H WG BRAT &, W SHD IGa
ARA & HUR UMD Ydhe Pl AT DHRAT
Td 7 U W AM 6 ol A b ey
AT BT BICT Ud GRIET 91 & oI JalfRrn
3R SUSHIRRAT & Heg ATadh] & SIeTSHG
e ® Aol AW W 99 7, O gg A
=T ATaqut R # 3rasg fhar ST Hahd
g, o A9 @1 St maRa sreferawen
B G F FART ST G |

IRA Y& I &1 59 IRIISTT Bl faRwer

gId gU UG & WaR g,
Rrerfrg—arfeewam, usie, qeiforar g 4
B gU TA1eR §eYTTE (3Rd WNR) O Ugd
BT FARET FRAT 2 | AL BT AT B
Jec YU s UMRTfed IS &1 Udb W
AT SITaT © | vARrefed RTaeT uRara 2013
¥ T gereHE off BT gRT uRdd foba
T IR R R AF-urfeaE & d=
|ESIAT 20 3T, 2015 Bl FHU~ Tal |
AN & a1 B9 W D T der IR
& forg HisaT 12000 fH1. @1 Am=T @

R 3T ©, Rl T Ul 3feIhd HIAR
A BIHR oAl 2 [ W Ui - &
37 peotl T B3N 8 3R 9 URATSHT |
o9 &5 | T BT e AR Afed g Bl
3R gReT & foIy WoRT AT oM 7 |
forsadf

givar H RS Hew dlel Had Hewaqul
J—RIoHIfae [Igall ¥ | T TR
R, U SR =4 I oRAT] wifdadr
@ 4 Rerd g | 98 3R HeR BT A

T 2,395 fHHl. I ¥8 O & ST 2,
1 BT D9 &1 ufd 99 2 3RT SR Bl
o B BT IATAE & | A 7 16 HS, 2013
BT TGTER §ETE R U 8l f=or werfud
P foram or|

ol BU ¥ 46 3R SfeR JoI Bl gl
URATSTATS BT e 2020 TP 62 IR SfeR
of, ST 2022 H 9HR 65 IR SR db &l
T B | A aife @ g el

I | Y el © S fo gféror ua
7 TRRT # e dTel AR R Rerd ¥,
Safd Heg YRR W@ RU AR TREAT &
HAT © | Tel PR & b HIAR BT (U
g fafdre q—<roifae Raft 21 39 &3
BT AfARTT e MR Ud UTfehe™ & 3RS
AR T Ygd A Aedr &, & fb &9 o™
faemrer ool SMATA® <A B MHYI Bl

DI Toll W BRI B qAT Mg aRae
FCaD MR FE Soll URASIRIT eI faery
i &3 BT AT B STDT NfdRe
BT AT B BT IREHIAT TR AENRT 2 |
I 39 aRISHT &1 Ried IS & ToEGR

TIfId BROT B, Hifd 59 &3 BT URdag
H STANT TRe A U AT 3R & a1
D gIT PR FhdT © TAT TR O Ufrg=e
<Y R Fdedr 9 Wadr 9 gfte g daar
2| SWRIGd T Il I eI H @ 8
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TH R HEIR A9 & I fRdl @
HEwYUl Ucdh & | faRiy w9 & dec TS WS
sffufeq qerm d—urfeear anfdfe wrformr
(AT & DR
SRI—hTHR & ST HIRT T /e YRR
& AERIE WR ga-T Aewayol e T8 grdr
3R 9 Rerfa # R BT Rerelld IR |
Ppls Feel el XedT | 31T 39 & R fi=yor
|1 vell a1 ReIfd T J8aR B H Hgwayul
AN GRAT 2| STR-HTIR & ARG
gR Rig g™ wRa & w1 e & forg
I 19 R SRR &R @ 98 o9 3IR
HIR AMOBREG wU A 9Rd & =
DEANT, U S &7 BT {Y AN UTfbd
3R A & I Beol H B, RTAHT IRA g
% ¥ 2 R a1 97 <81 ® U9 WRa 59
JUAT &Y IRISAT AR GRem & oy ey
@ WU W Tl 2| 1947 F TS T I8
faare ada= a7 #§ 91 dare &1 vy g4
T3 2|
g g7 g
1. AF SHAIE TR & IEUfT B R
P IISTDHIT AT (17—19 RideR, 2014) (2014,
RIaR 14), fa<er #5100 WRA PR,
AT fAfer 27 sracar, 2025 IS
https://www.mea.gov.in/lok-sabha hi.htm?dtl/
24001/State+Visit+of+Presidentt+of+the+
PeoplestRepublictof+C inat+September+
1719+2014
2. A9 B Ao @1 ot Gihar S,
ARG AP 7 SreT—3reT &R WSl qai
S1SY B Inside story (2022, AR 13), 31T
Tep, STAITA fAfer 28 Jrdcar, 2025 IUT

https://www.aajtak.in/india/news/story/
arunachal-pradesh-tawang-clash-inside-story-
indian-army-china-pla-ntc-1594087-2022-12-13
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I ABSTRACT ]

This ethnobotanical investigation documents 30 ethnomedicinal plant
species from Iehsil Panhala, representing traditional therapeutic knowledge
of the Western Ghats region. Documentation through structured interviews with
85 traditional knowledge holders revealed diverse plant habits including trees
(40%), herbs (30%), shrubs (20%), and climbers (10%). Leaves constituted the
most utilized plant part (60%), followed by fruits and bark (23.3% each).
Digestive disorders (40% of species) and skin diseases (33.3%) represented
primary therapeutic targets. Conservation assessment identified 27% of species
as declining, with over-harvesting affecting 40% and habitat loss impacting
53% of documented plants. Quantitative indices showed Use Values ranging
from 1.55 to 2.68, with Fidelity Levels exceeding 75% indicating strong
therapeutic consensus. Critical knowledge erosion was evident with 59.5% of
informants above 50 years and only 5.9% below 40 years. The study underscores
urgent need for integrated conservation strategies combining habitat protection,
cultivation initiatives, and knowledge transmission programs to preserve this
valuable biocultural heritage.

Keywords— Herbs, digestive disorders, conservation, biocultural heritage

Introduction al., 2000). Traditional medicine systems continue

The Western Ghats of India, recognized as  to serve as primary healthcare resources for rural
a global biodiversity hotspot, harbor rich communities, particularly in regions with limited
ethnomedicinal knowledge accumulated through  access to modern medical facilities (Sharma &
millennia of human plant interactions (Myers et  Bhatia, 2021). Tehsil Panhala in Kolhapur
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district, Maharashtra, situated within the Western
Ghats, represents a repository of indigenous
therapeutic knowledge where forest-dependent
communities have developed a sophisticated
understanding of medicinal plant applications
(Gaikwad & Garad, 2020). However, rapid
socioeconomic transformations, habitat
degradation, and intergenerational knowledge
discontinuity threaten both plant diversity and
associated traditional wisdom (Kala, 2015).
Ethnobotanical documentation therefore serves
the dual purpose of preserving cultural heritage
and identifying candidates for pharmaceutical
bioprospecting (Cox & Balick, 1994). Despite
growing recognition of traditional medicine’s
value, systematic documentation from the
Panhala region remains limited. Previous
ethnobotanical studies from the Western Ghats
have documented considerable medicinal plant
diversity, but regional variations in species
utilization and conservation threats necessitate
localized investigations (Rajasab& Isaqg, 2004;
Prakasha et al., 2010). This study aims to
document ethnomedicinal plant diversity, assess
conservation status, evaluate knowledge-holder
demographics, and establish quantitative indices
for species prioritization in Tehsil Panhala. The
research addresses critical gaps in regional
ethnobotanical literature while providing
baseline data for conservation planning and
sustainable utilization frameworks.
Methodology

Field surveys were conducted during 2023-
2024 across Tehsil Panhala, employing
purposive and snowball sampling to identify
traditional knowledge holders. A total of 85
informants including traditional healers,
herbalists, farmer-practitioners, and elderly
knowledge custodians participated through prior
informed consent. Semi-structured interviews
documented botanical names, local
nomenclature, plant parts utilized, preparation
methods, therapeutic applications, and
conservation perceptions. Plant specimens were

collected following standard herbarium
techniques, identified using regional floras, and
voucher specimens deposited at institutional
herbarium. Quantitative ethnobotanical indices
were calculated including Use Value (UV =XZU/
N, where U represents use citations and N
represents informants), Fidelity Level (FL% =
Np/N x 100, where Np represents informants
citing specific use), Relative Frequency of
Citation (RFC = FC/N, where FC represents
informants mentioning species), and Informant
Consensus Factor (ICF = Nur - Nt/Nur - 1, where
Nur represents use reports and Nt represents taxa
used). Conservation status assessment
incorporated field observations, informant
reports on population trends, [IUCN Red List

categories, and threat identification.
Demographic analysis of knowledge holders
examined age distribution, gender

representation, practice experience, and
knowledge transmission patterns. Seasonal
availability patterns were documented through
year-round observations and informant
interviews. Data were analyzed using descriptive
statistics and correlation analysis between
ethnobotanical indices.
RESULTS AND INTERPRETATION

Table 1 presents a comprehensive
inventory of 30 ethnomedicinal plant species
documented from Tehsil Panhala, representing
a rich repository of traditional medicinal
knowledge. The documentation reveals a diverse
range of plant habits including trees (40%), herbs
(30%), shrubs (20%), and climbers (10%),
indicating that local communities utilize various
vegetation strata for therapeutic purposes. The
predominance of tree species reflects the forest-
dependent nature of traditional medicine in this
Western Ghats region. Multiple plant parts are
utilized, with leaves being the most commonly
used (60%), followed by roots (20%) and fruits
(23.3%), demonstrating intimate knowledge of
plant anatomy and phytochemistry. The mode
of preparation varies from simple decoctions and
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fresh juice extraction to complex paste
formulations, indicating sophisticated
processing techniques developed over
generations. The therapeutic spectrum is
remarkably broad, addressing ailments ranging
from common infections and digestive disorders
to chronic conditions like diabetes and arthritis.
Notable is the frequent use of species from the
Ayurvedic pharmacopoeia such as Azadirachta

indica, Terminalia chebula, Withaniasomnifera
and Terminalia species. suggesting a syncretic
knowledge system that blends classical
Ayurvedic wisdom with indigenous local
practices. The documentation of local names in
Marathi  facilitates community-level
identification and ensures cultural continuity in
ethnobotanical practices.

Table 1: Ethnomedicinal Plants of Tehsil Panhala with Botanical and Therapeutic Information

S.Nol Botanical Family Local Habit | Part Traditional Ailments Mode of
Name Name Used Use Treated Preparation

1. | Azadirachta Meliaceae Kadunimb | Tree Leaves, Antidiabetic, Diabetes, Decoction,
indica A. Bark Antimicrobial Skin Paste,

Juss diseases, oil
Fever

2. | Ocimum Lamiaceae Tulsi Herb Leaves, Antipyretic, Cough, Fresh

sanctum L. Seeds Expectorant Cold, juice,
Fever, Decoction
Respiratory
disorders

3. | Terminalia Combretaceae Hirda Tree Fruits Digestive, Constipation, |Powder,
chebula Retz. Laxative Digestive Decoction

disorders

4. | Phyllanthus Phyllanthaceae Awla Tree Fruits Antioxidant, Anemia, Fresh
emblica L. Immunomod Weakness, fruit,

ulator Hair fall Powder

5. | Terminalia Combretaceae Beheda Tree Fruits Expectorant, Cough, Powder,
bellirica Astringent Asthma, Decoction
Roxb. Diarrhea

6. | Curcuma Zingiberaceae Halad Herb Rhizome Anti- Wounds, Paste,
longa L. inflammatory, Skin Powder

Antiseptic disorders,

7. | Tinospora Menispermaceae Gulvel Climber| Stem Immunomod Fever, Decoction,
cordifolia ulator, Diabetes, Fresh
(Willd.) Miers Antipyretic General juice

debility

8. Withaniaso Solanaceae Ashwa- Shrub | Roots Adaptogen, Stress, Powder,
mnifera (L.) gandha Aphrodisiac Weakness, Milk
Dunal Reproductive |decoction

9. | Andrographis Acanthaceae Kiryat Herb Whole plant | Antipyretic, Fever, Decoction,
paniculata Antimalarial Malaria, Fresh
(Burm.f.) Liver juice
Nees disorders

10.| Centella Apiaceae Brahmi Herb Whole Memory Memory loss, |Fresh
asiatica (L.) plant enhancer, Mental juice,
Urban Nervine disorders, Paste

tonic Wounds
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11. | Aloe vera Asphodelaceae Korphad Succu- | Leaves Laxative, Constipation, |Fresh
(L.) Burm.f. lent (gel) Skin Burns, gel,
rejuvenator, Skin Juice
hair oil diseases
12.| Moringa Moringaceae Shevga Tree Leaves, Nutritive, Malnutrition, |Vegetable,
oleifera Pods, Antioxidant Weakness, Powder
Lam. Seeds Joint pain
13.| Piper Piperaceae Miri Climber| Fruits Carminative, Indigestion, |Powder,
nigrum L. Digestive Cold, Decoction
Cough
14.| Zingiber Zingiberaceae Ale Herb Rhizome Carminative, Nausea, Fresh
officinale Antiemetic Indigestion, juice,
Roscoe Cold Decoction
15.| Bacopa Scrophulariaceae | Brahmi Herb Whole plant | Nootropic, Memory Powder,
monnieri (L.) Anxiolytic disorders, Fresh
Wettst. Anxiety, juice
Epilepsy
16. | Asparagus Asparagaceae Shatavari | Climber| Roots Galactagogue, |Lactation Powder,
racemosus Aphrodisiac deficiency, Milk
Willd. Reproductive |decoction
disorders
17.| Gymnemasyl Apocynaceae Kavali Climber| Leaves Antidiabetic Diabetes Fresh
vestre (Retz.) mellitus leaves,
R.Br. Powder
18. | Saracaasoca Fabaceae Ashok Tree Bark Uterine tonic Menstrual Decoction,
(Roxb.) disorders, Powder
Willd. Leucorrhea
19. | Adhatodavasica | Acanthaceae Adulsa Shrub | Leaves Expectorant, Asthma, Decoction,
Nees Bronchodilator | Bronchitis, Fresh
Cough, cold | juice
20. | Calotropis Apocynaceae Rui Shrub [ Leaves, Analgesic, Joint pain, Paste,
gigantea (L.) Latex, Anti- Skin diseases, | Latex
W.T.Aiton Roots, fls | inflammatory Toothache
21.| Vitex Lamiaceae Nirgudi Shrub | Leaves Anti- Joint pain, Decoction,
negundo L. inflammatory, Arthritis, Paste, oil
Analgesic Wounds
22.| Ficus Moraceae Pimpal Tree Bark, Astringent, Diarrhea, Decoction,
religiosa L. Leaves Anti- Dysentery, Powder
inflammatory Skin diseases
23.| Acacia Fabaceae Babul Tree Bark, Pods |Astringent, Diarrhea, Decoction,
nilotica (L.) Antimicrobial Dental Powder, Oil
Delile problems,
Wounds
24.| Lawsonia Lythraceae Mehendi Shrub | Leaves Antimicrobial, |Skin Paste,
inermis L. Cooling infections, Decoction
Burns, Fever
25. | Nyctanthesarbor-| Oleaceae Parijatak Shrub [ Leaves, Antipyretic, Fever, Decoction,
tristis L. Flowers Anti- Arthritis, Fresh juice
inflammatory Sciatica
26.| Mangifera Anacardiaceae Amba Tree Leaves, Antidiabetic, Diabetes, Decoction,
indica L. Bark Astringent Diarrhea, Powder
Dysentery
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27.| Psidium Myrtaceae Peru Tree Leaves, Antimicrobial, |Diarrhea, Decoction,
guajava L. Fruits Astringent Dysentery, Fresh
Dental leaves
problems
28.| Butea Fabaceae Palas Tree Flowers, Anthelmintic, Intestinal Powder,
monosperma Seeds, Astringent worms, Decoction
(Lam.) Taub. Bark Leucorrhea,
Skin diseases
29.| Cissus Vitaceae Hadjodi Climber| Stem Bone Fractures, Paste,
quadrangularis healing, Anti- oint pain, Powder
L. inflammatory J Osteoporosis
30. | Boerhaviadiffusa | Nyctaginaceae Punarnava | Herb Roots, Diuretic, Kidney Decoction,
L. Whole plant | Hepatoprotective | disorders, Fresh juice,
Liver diseases,
Edema Powder

The therapeutic categorization analysis
reveals that digestive disorders constitute the
most frequently treated ailment category (40%
of documented plants), reflecting the prevalence
of gastrointestinal complaints in rural
populations likely due to dietary patterns, water
quality, and sanitation conditions. Skin diseases
rank second (33.3%), which is epidemiologically
consistent with tropical and subtropical regions
where humidity, insect vectors, and occupational
exposure (agriculture, forest activities)
contribute to dermatological conditions. Fever
management, addressed by 30% of the
documented plants, indicates the historical
importance of antipyretic remedies in regions
where malaria and other febrile illnesses were
endemic. Respiratory ailments (26.7%) and

wounds/injuries (26.7%) represent occupational
health concerns for agricultural and forest
dwelling communities. The relatively lower
representation of diabetes (16.7%) and
neurological disorders (10%) in traditional
pharmacopoeia may reflect either the historical
rarity of these conditions or diagnostic
limitations in traditional medicine systems. The
overlapping therapeutic applications of many
plants (e.g., Azadirachta indica treats multiple
conditions) demonstrates the
polypharmacological nature of medicinal plants
and the holistic approach of traditional medicine.
This therapeutic diversity also provides
redundancy in the medical system, ensuring
availability of alternatives when specific plants
are scarce due to seasonal or ecological factors.

Table 2 : Therapeutic Categories and Number of Plants Used

S.No. Therapeutic Category Number of Plants Percentage (%)
1. Digestive disorders 12 40.0
2. Respiratory ailments 8 26.7
3. Skin diseases 10 333
4. Fever 9 30.0
5. Diabetes 5 16.7
6. Joint pain/Arthritis 7 23.3
7. Reproductive disorders 4 13.3
8. Wounds/Injuries 8 26.7
9. Liver/Kidney disorders 4 13.3

10. Neurological disorders 3 10.0
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The analysis of plant parts utilized reveals
that leaves dominate medicinal applications
(60% of species), which is pharmacologically
rational as leaves are primary sites of secondary
metabolite production and are renewable
resources that can be harvested sustainably
without killing the plant. Root usage (20%) is
significantly lower, which is ecologically
favorable as root extraction is destructive and
threatens plant populations. The utilization of
fruits (23.3%) and bark (23.3%) indicates
selective harvesting strategies that balance
therapeutic efficacy with conservation concerns.
Rhizome usage (10%) is restricted to specific
families like Zingiberaceae, reflecting
taxonomic specialization in storage organ
chemistry. The employment of whole plants
(16.7%) is primarily limited to small herbaceous

species where separation of parts is impractical.
This pattern of plant part selection demonstrates
ecological intelligence embedded in traditional
practices, where preference is given to renewable
and non-lethal harvesting. However, the 23.3%
reliance on bark poses conservation challenges,
as bark removal can be fatal to trees if done
extensively. The documentation also reveals
sophisticated understanding of seasonal
variation in phytochemical content, with
different plant parts being collected at specific
times to maximize therapeutic potency. The
diversity of plant parts used reflects
comprehensive phytochemical knowledge,
recognizing that different organs accumulate
distinct secondary metabolites with varied
pharmacological properties.

Table 3 : Plant Parts Used in Traditional Medicine

S. | Plant Part Number of Percentage Examples
No. Species (%)
1 Leaves 18 60.0 Ocimum sanctum, Azadirachta indica,
Adhatodavasica
2 Roots 6 20.0 Withania somnifera, Asparagus racemosus,
Boerhavia diffusa
3 Fruits 7 233 Terminalia chebula, Phyllanthus emblica,
Piper nigrum
4 Bark 7 233 Azadirachta indica, Saraca asoca, Acacia
nilotica
5 Rhizome 3 10.0 Curcuma longa, Zingiber officinale
6 Stem 3 10.0 Tinospora cordifolia, Cissus quadrangularis
7 | Whole plant 5 16.7 Andrographis paniculata, Centella asiatica,
Bacopa monnieri
8 Seeds/Pods 4 13.3 Moringa oleifera, Butea monosperma
9 Flowers 2 6.7 Nyctanthesarbor-tristis, Butea monosperma
Conclusions traditional knowledge reliability while
This ethnobotanical investigation identifying candidates for pharmaceutical

documents significant medicinal plant diversity
in Tehsil Panhala, representing valuable
biocultural heritage of Western Ghats region.
The documentation of 30 species with high
therapeutic consensus (FL>75%) validates

research. However, conservation assessment
reveals critical threats with 27% declining
species, 40% affected by over-harvesting, and
53% impacted by habitat loss, necessitating
urgent conservation interventions. The
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demographic crisis with 59.5% of knowledge
holders above 50 years and minimal youth
engagement (5.9%) indicates knowledge
transmission failure requiring immediate

References

Cox, P. A., & Balick, M. J. (1994). The
ethnobotanical approach to drug discovery.
Scientific American, 270(6), 82—87.

attention through economic incentives, formal —® Gailqyad, JoA, & Garad, K. U. (2020).
apprenticeship programs, and integration into Traditional medicinal plant knowledge of the
: Y Western Ghats: A case study from Maharashtra.
primary healthcare systems. Quantitative indices Journal of Ethnobiology and Ethnomedicine
provide objective prioritization framework, with 16(1), 1-12. &y ’
high UV and ICF values identifying Tinospora ° Kala,’ C. P. (2015). Traditional ecological
cordifolia, Curcuma  longa, and knowledge and conservation of ethnobotanical
Gymnemasylvestre as priority species for plant species in the Himalaya. Journal of
conservation and research. Integrated Environmental Management, 154, 97-105.
conservation strategies combining habitat e  Myers, N., Mittermeier, R. A., Mittermeier, C.
protection, cultivation promotion, sustainable G., da Fonseca, G. A. B., & Kent, J. (2000).
harvesting protocols, and community-based Biodiversity hotspots for conservation priorities.
initiatives are essential. Documentation of Nature, 403(6772), 853-858.
preparation methods and seasonal patterns ©® Prakasha, H. M., Krishnappa, M.,
provides basis for standardization and quality Krishnamurthy, Y. L., & Poornima, S. V. (2010).
. .. . Folk medicine of NR Pura taluk in Chikmagalur
control in herbal medicine production. The study district of Karnataka. Indian Journal of
contributes baseline data for regional Traditional Knowled '9(1 -

. . . . raditional Knowledge, ), 55-60.
conservation planning while demonstrating 4 Rajasab, A. H., & Isag, M. (2004).
ethnobotanical research value in preserving Documentation of ethnomedicinal knowledge
traditional knowledge and guiding evidence- and conservation status of medicinal plants of
based traditional medicine integration into North Karnataka. Indian Journal of Traditional
mainstream healthcare. Future research should Knowledge, 3(3), 279-284.
focus on phytochemical validation of e Sharma, A., & Bhatia, H. (2021). Role of
documented uses, population ecology of traditional medicine in rural healthcare systems
threatened species, and development of of India. Journal of Ayurveda and Integrative
cultivation protocols for high-priority medicinal Medicine, 12(2), 345-352.
plants.

— SRR e

Journal Starting Year-2024, Frequency- Quarterly, Subject- Multidisciplinary, Language-Hindi & English, Publishers- Sushil Kumar
Kushwaha, Publishing Body- G.H. Publication, Prayagraj, U.P.-211003 (India), Email Id:- ghpublication@gmail.com




SHODH-GARIMA-YEAR-2, VOL. 4 (Oct. to Dec., 2025)

ISSN (Print) : 3048-6327

A Peer-Reviewed & Referred ZSEI

International Multidisciplinary & ‘?{‘\
Research Journal v > SJIF - 5.223
Paper Received : 18™ Nov. 2025 hRAYAGRAJ Paper Accepted : 5™ Dec. 2025

Tferat T&=3t Aifge sl ATHeRTuT

0 TR AT

i I -HRST |

G/9G 3§ TFIT B U IET Fich & il aIge! [EgedT H gich
T &, AT [eval BT & Y WY &/ [ored @HT AV YINT H @i
HIT FleT—aTcT BI & HI9T off I THY T H T&T G13eTH & VIl BT

eI IpY OV [ored] o7 & | HETI0ST Vigel WIHcraT & Ise] 4 al
G 87 @ wAgeT BT T& qEH & @3 o) gAHaIGER FIgdt
G Fley B 9 ToT [e<] & @eldlct] @ Wk wilecd BT e
WY F7d & ST [39aTre e a7 o SaT 8 1 aldad) B
BT T T &/ g7 BT TR P SR GV GG F o]

Wi 8 781 8 BT & QT 3l Gwe I F 4 W TIIeIT 8/
J& IeG— TG @lFiet], Flor—areT/

Ul

Trfege gite | afeRgl & a1l gl
I gferor 1 Wr 2| ke R @
R—RT S UG B 3R g qHS D
forq fafe=t fagmi & T ST oF T STTawa

fe=) <feror § of o8 g, faeel @I el §
S are # o+ wrffcad w9 # faeen #
MR uffted 81 18 | fagmi @ Arart ©
MR TR EfdREAl BT IR A o ST ST
qAT g7 IAD GRT SR DI AR Bl

2| TOcRR 3 sfear # < & of WIls
TS QR &= BT €1 afeRg=il HeT T |
<. st @ Argan off s @ oy B |
g W IfRE B RGBT a8 WU
A9 § oI manT gferor (S%H) # I8
dTel JHGHM AN B © | I, ISITRII0
iy = sfrat wddeft g w@R @1 &R
geedl Ua[ PR 8¢ foran © o sfdeeh

EaEIRG AR el wu fuiRa &= #
AETIAT U&TH xR 371fe a1 Af¥ed &1 gl
g |

Sfae=f1 &1 AHSHROT : (BT |19 DI
T Ul BT AHSH @ foY e AHHROT
DI U1 MaTTS 2| T ARIH B SIRY
T 99 YT & ATG8IRG YA BT AHS

Jhd 2 |

*  Prof. & H.O.D. (Hindi), D.H.S.K. Commerce College, Dibrugarh (Assam)

Email ID : bhratilalung28@gmail.com

Journal Starting Year-2024, Frequency- Quarterly, Subject- Multidisciplinary, Language-Hindi & English, Publishers- Sushil Kumar
Kushwaha, Publishing Body- G.H. Publication, Prayagraj, U.P.-211003 (India), Email Id:- ghpublication@gmail.com




WA 0] 93

YRT & SfRgT UT=d | dlell ST dTell
AT SfdRET & | iR a9 gcelrd & fd 9T
T AR b Fad W SfdE W Bl

A9 6T YT 81 YET © | Rl & sraid did
JUATETY AT drefi—adt & ¢ ufer =, gdi
fe=dl, oY, UgrSl, f9ERI| 1961 Bl

TART I 9191 & forv fopar sirar 2 Rt
TART Sf&0T @& 9gAAl G qr ey,

STRTOAT & IR Rl 9197 e S9a
= ®U 9= aTall Bl G=AT 22 HIIS 52

MAGST AR FEHT TR H FdfOd AT
Bl iR gDl 7 e & &5 H 1541
Ircll 1891 oI I fhar iR S g9 It
DI IASTATYT BT aRE FHATHG o | <F. frasd
& TEl ¥, I DI AT I8 W R forfg |
foredl Sreht X&) €, fobeg a8 BRA w=l |
g0 HB b o | Sl H BT AThR0T

g oY | g7 ufert fB=dl b1 faerd 2R
UIhd ¥ ISR QR a¥e & Hegad
S 9 BN © | R AU HTA DI
aRffeT srver g1 e a1 wroTg off | 3=t
URERT H 31TST 59 & Bl 2] I & |
AT 3T ST T & 99 w9 o Sl

B3 W ©Y GRT B & O IR IRT B
TV ARTE A Faferd € | gfdRal & Affecd

ST ¥ vrerferd off faafia 2 | ugrsl &
IR H faare & . geoil 39 W9 UHI |

@ gfoer R 3fic SreM | I8 Udl gl ©
b <R 99T & IRYBTIT HfaAT 7 3
o= a1 few=dl’ srerar T[RRI’ &1 dal o |

R’ B AHAROT R AR B
AT T8 ST o AT oot & fob W gfaa=it

YT & HfaAl F 3O+ SfRg= 9IS bl

Sired & | W fIaR # AR arepd | faemiRyd
IR MUY B S WU I 3BT [AdrA
83T Sl UBTS! Uael H alell STl off | 7oy &1
39 TR UfEIRIe BRI ISR oI
gf¥erf) o= &1 Y v gsT 2 | AT 5 &
H W Sfa & AT Y @ €, 31T SRl

fe=didl, 2=, <fdRgeil, IO, &, Sged]
anfe fafa=r Ml & AT fhar 2 |

i =<l & ffa= =M & A=
JMEATET @1 T8 B

(1) fe=di— I @1 ot 99T & wY H
fEedl wrar yaford & | S=gdl erdredl H
el qIeemel o RA—BRA Ih I3, Bl
STUTRIT oI YR 3G, T ATfAATT TREST Frefrear
@ UR™ H B 81 g o | [T g 7™
& ey a1 "fEgdy A e 7 | fEedr #

wra Y © | f9eRY &1 faer anTel srayer |
Z3N &, fobeg 39 wR Ul f2=d), qaf =
TAT U8l TRIAT BT ¥ G YT TS & |

(3) sfrah fe=dl— fEadt wr @1
gqor gferor H TREdl Idrsd] | B AT o
FIfh JT AFS IR S0 H 5l F9
MY o qAT U+ AT fEadl w191 &l Y &y
| ST H U N B ARM Bl
IAD! AT i fEGdl BT Tl TSI
@ WY | goTl, Tg! | ‘SfRgl & A

AT AT DY =T |1 BT ST off | $9m
el @i 7 g1 fEgdy Wi § ] D!
P peF o) B

(2) f&=d— ==Y @1 7 a1 &g a1
2| s¥Ifery &g @1 oiig Wil & forg 39

ST ST & | SfoRa=il o féror a1 el
S W@ P U S & |

(4) To— go BlaAl 7 fde &
for oY Tt &1 wANT A1 far © | e
qRETEM ST+ g A1 UR 37U+ |19

Journal Starting Year-2024, Frequency- Quarterly, Subject- Multidisciplinary, Language-Hindi & English, Publishers- Sushil Kumar
Kushwaha, Publishing Body- G.H. Publication, Prayagraj, U.P.-211003 (India), Email Id:- ghpublication@gmail.com




94 SHODH-GARIMA-YEAR-2, VOL. 4 (Oct. to Dec., 2025)

BT ORI’ HET 7, O Silgel 9®T 3§ 9 FHEd
S
o g1 94 f=r, 7 31 1T [N |
ST § Y S forar © fo— @
9 ol fhar 99, HX Ig SMreAm
feam -\
ORI W6 Bl obR fAgl H U ™
TE 2 | Sf. 3Gl &P, IEY—T—SG A ‘SIH
ERT S W& BT JANT Y ST TR T ThRoT

3T ST S0 @ gfte 34 1700 W /B Y@ A
1800 ¥ §HB dI& Tdb DI Ig bl Y-
T Pl Mg AT g 2= AR |
SRA-BRHAT Freal &7 fHsyor o7 | Tiferd 3R
SIS qd @ AfHier Hfadr 7 fae aref |
T W& BT HANT fobar | &= & Y 98
I Bfoat ¥ & BT v AR v
af3ra v a1 @A e & sref 7 fHar

<d 8Y fomr § f6 ol ®Ed A Sd
qHAS I © b gPibd 4l I8l 2 | ITd!
S R ORI BT 3R © | 91 AR &1
3¢ A4 o fh a1 THM Tl el Sl 371
S BT I[N BB ¥, &R Fbldd ORI
& & Iic a1 S Sfteal # o, f=e
qh B I SR & |

(5) Y=T— T AT NEGAT Ak Bl
TN, 3§ H Udh UHR Bl ol Fd &
& UIR|ING 316 TAT T UBR & |19 &
foTQ AT & | Horch: U8 Wed BRAT B &
STeE T, ‘T, ‘drsar enfe gar 2|
A B RE o1 TAT BRAT BT G
TR Jod: b & | Ra &1 eeh AR,
ATET 1S BT B | <fed, P anfe +
A I8 O1g © | A B BRI H 3rf AR
g AT IR g1 83T <X M B
ART # V@Al ¥E &1 TANT U8t B3 AR
il & &= # gar | 37 I B el H 3
e ar fAsr @1 g 2 wRA &R
YRAT Ygfad BT AT $9hT 9911 17 |
AT T VW Bl Bl A X@aAr el W,
ST H o 3 BRA & T FB 2=l 6
g1, O GIRI @l uRTg URh STETd AR
HHA TMBA G- AT 991 9fe:i I

RIS, SRATET, TAT HIET A18d ATfa B
M 39 3fe | foy o wad 2| = T B
YR W & SRAT B AT & FEAT |
AT & U7 H, N1 B AN U S &
forg & fiyear 2|

(6) <BdI— ST 9T & ‘<EAAI’ ]
& ) A fager § dJawe 2| € siRm
Tt fora & fb fowedl 8k <gerdl M
W gfRg=T & fo1g 7ryed B € | S8 ‘Sregel’
DI A URKAT IR PR 3T A BT T
fopam 28—

|l g 99 g 2T Se B

UBAT SR ¥R HE f»d FJaq

oiel fawedl 31 9 R qgadl

T S, 3Rd B 37o19 q9-Td]

Tl g PIfax AW 7 TEdl B
e a1 21 Sd1 HUF & fb S
TEAA] I AHHAT B PR A AH HATeHA
BIAT & fb QB B8l A B IT GROM 1
g b oIS 3feget 1 3fUSI WTNT Bl ‘Tl
B8l & | o] I8 BISATS SAEHAH Bl g7
Gfhdl & UIGTIE &I ohx S~ 8s o |
e giT @i - Sudth URhal &1 ure e
TR fear 8-

Sal faw<dl 431 |1 § <gadl|

9 S 3R9 BIR 3| 7941 | |

Journal Starting Year-2024, Frequency- Quarterly, Subject- Multidisciplinary, Language-Hindi & English, Publishers- Sushil Kumar
Kushwaha, Publishing Body- G.H. Publication, Prayagraj, U.P.-211003 (India), Email Id:- ghpublication@gmail.com




WA 0] 95

39 YR IhT HUF ¢ fb arag o
gl 37U IASTH, BRUGTT Bl SUIER PR
BT © 98 Ul o fReedy ek e

glerof ereg | el ATeli—dey, dffe,
BT IT HlATTH &I 919 8 Fhdl 2 |
IuYeh fddad & g © & 59 99 &

fORET ‘QEeTdl’ Bl TP TYDIeT STgsl g
AT B PHIAT AR & |
39 UbR Al g9 A8Y & X UIS Pl

ARIGRI = 39 sfder ar fB=dr (Reed))
I | g e fafd fhar 7 | AR
TR & &Rl H T H gIQT (3TR¥) ¥ I8

3h A9 of A1 ‘IEAA) e Bl bls AHI
Bl T8l I8 oIl | fReedr 3R <gddl’ g
Tdh B AT ©, R 3gel Bl BRAT 3R
IR B AT Y TT A FaE B maeahdl
SRR
SUHER

sy ®U & I8 B Adhd & b 9T
Jofee @R arfRfead, QM & MR W
IR |97 < o BRATS Ig—U— Fafeell
2 3R 7 WGpATs M 2=l 8| I
afdee H el wEre &=l €1 g | .
IR FRAT 39 TldEl = @ &
IR HSd © | < feroly srerar ferofy
el 1 sad fou yme v € Hife

gfavgelt SR f2=l & -1 9 AlgA (arffea)
oAl | o ‘fdRae €1 g9a fog Suged ™
=
o gpR g9, oraell, A & o
=) foory & smawe TE ®, g
UHR Sfag & A1 A1 <) o8 Siree 3l
JMITIDAT UMIS el I8 Sl | fag=T fE=al
AR BT fa=al & ST BT Bl MATIHT
=
g g1 g
1. = 9, € e foar
2. SfdRge o= B Hoe, UG —IRATA<
IS
3. WAISHA® 2=, Sl §ITd Sieel

..,}X—

Journal Starting Year-2024, Frequency- Quarterly, Subject- Multidisciplinary, Language-Hindi & English, Publishers- Sushil Kumar
Kushwaha, Publishing Body- G.H. Publication, Prayagraj, U.P.-211003 (India), Email Id:- ghpublication@gmail.com




SHODH-GARIMA-YEAR-2, VOL. 4 (Oct. to Dec., 2025)

ISSN (Print) : 3048-6327

A Peer-Reviewed & Referred on-G4 2
International Multidisciplinary YEAR 2025 IMPACT-FACTOR
Research Journal ) T ¥ SJIF - 5.223

Paper Received : 18" Nov. 2025

Paper Accepted : 25" Nov. 2025

Strategic Relations between India and Iran
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range of fields.

i ABSTRACT ]

The peoples of India and Iran, two ancient neighboring civilisations, had
enjoyed close historical links through the ages. They had a common homeland
and shared a common linguistic and racial past. Over the last several millennia,
they had interacted and enriched each other in the fields of the language,
religion, art, culture, food and other traditions. Today, the two countries enjoy
warm and friendly relations and strategic cooperate with each other in a wide

Keywords— India, Iran, Strategic Partnership, disarmament, Islamic
Revolution, IAEA, Zaranj-Delaram Highway.

Historical Background

The historical ties between India and Iran
dates back to around 600 to 530 BC, when the
Persian Empire was ruled by Cyrus the Great.
During this period, the nations had been long
influenced with each other in the fields of
culture, art, architecture and language, like it
happened during the Mughal rule in India from
1526-1757 AD. Apart from above, India and Iran
also shared a border until 1947, before India’s
independence. Notwithstanding these
connections, Iran’s alignment with the
Westduring much of the Cold War and India’s
non-alignment policy prevented the two
countries from closely interacting. During India’s
wars with Pakistan of 1965 and 1971, Iran helped
Pakistan with military hardware.

Throughout much of the 1960’s, India and
Iran drew closer. This was in part, primarily, due

to the detente between the superpowers and the
different regional priorities of the United States.
The 1970 s were also a period of growth in the
Indo - Iranian relationship, despite a bumpy start
when Iran sided with Pakistan in the 1971 Indo-
Pak war. India, having emerged as the decisive
winner in the 1965 and 1971 India - Pakistan
war, was slowly perceived by Iran to be a major
regional power. It was in the mutual interest of
both to pursue strong political links with each
other. During the 1970’s, there were also
numerous high level visits between India and
Iran. Both Prime Minister Indira Gandhi and
Morarji Desai visited Iran in 1974 and 1977
respectively. In February 1978, the Shah of Iran
visited India. Both side held very similar views
on a number of major international issues, such
as disarmament, the ongoing security problems
in the Middle East and keeping the Indian Ocean
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free of aggression and outside interference. The
1979 Islamic Revolution in Iran was initially
seen in India, as an assertion of national identity
and independence from superpower rivalry.
Despite India’s displeasure with Iran on Kashmir
stance, India did not vociferously rebuff Tehran.
Despite these numerous challenges and
significant sources of political difference, both
India and Iran continued to cooperate
economically throughout the 1980°s. The
collapse of the Soviet Union and the conclusion
of the Cold War presented India and Iran with a
number of challenges, as well as, opportunities.
With the disintegration of the Soviet Union,
chaos ensued in Central Asia, disconcerting both
India and Iran for a number of reasons.

By the late 1990’s, both India and Iran
converged and had similar views on several key
1ssues, Vviz.-

(1) stability in Central Asia, Afghanistan
and Pakistan,

(2) security of energy supplies,

(3) checking the deleterious consequences
of Wahabbist/Deobandi extremism emanating
from the Taliban - controlled Afghanistan,
Pakistan and elsewhere and

(4) the mutual benefit from economic
cooperation in a broad swathe of areas.
Strategic Cooperations

This duster of shared concerns brought
about a number of key milestones between the
two nations, for example, in 2000, both India
and Iran agreed to build a North - South Transit
corridor, which would permit facile movement
of goods across Central Asia and Russia.111
Cooperation between the two nations increased
in the area of defence, as well. In March 2001,
Indian Defence Secretary Yogendra Narain met
his Iranian counterpart, Ali Shamkhani and
agreed to initiate a security dialogue to examine
key issues of mutual concern.

In a rare moment of cooperation, the
Iranian President Mohammad Khatami as Chief
Guest during India’s Republic Day celebrations

in January 2003, both Iran and India signed a
“Strategic Partnership”. However, the origin of
this New Delhi Declaration, signed by Iranian
President Mohammad Khatami and Indian Prime
Minister Atal Bihari Vajpayee in January 2003,
goes back to more than a decade back. The
agreement’s foundation was laid in the early
years of Hashemi Rafsanjanis regime and was
perhaps, not surprising to those who followed
Iran’s regional activities. The partnership that
had emerged only in 2003 was, in a sense, long
overdue. The two leaders also pledged to
collaborate in the field, of energy, trade and other
economic issues; to strengthen their cooperation
on counter - terrorism and also to broaden their
“Strategic Collaboration” in Afghanistan.
Commenting on Khatami visit, one prominent
Indian analyst, subsequently declared that “it was
notable not only for its symbolism, but for its
substance.”

India’s indifferent relations with China and
Pakistan ensured that Iran provided the only
access to the untapped markets of Afghanistan
and Central Asia for Indian goods, as well as,
being its major option for tapping the vast energy
and other mineral recourses of the region. On
account of its own geopolitical imperatives, it
had become inevitable that India would have had
to maintain good relations with Iran, if it wanted
to have a greater role in Afghanistan or in Central
Asia. Iran also provided India with the shortest
access to the vast energy resources of the Caspian
basin and the Caucasus region. The fast growing
Indian economy not only required the vast
untapped markets of the central Eurasian
landmass, but also needed newer sources of
energy supplies.

Iran’s significance for India lies its strategic
location, as it was at the crossroads of some
important international transportation corridors
- the North - South corridor, the East - West
corridor (Old Silk Road), the Transport Corridor
Europe - Caucasus - Asia (TRACECA)
programme, the Asia Land Transportation
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Infrastructure Development (ALTID) and South
Asia. The East - West corridor, which was the
old Silk Road, connected Asia with Europe.
Starting from Shanghai, through the Central
Asian cities of Kashgar, Samarkand and
Bukhara, before reaching Tehran. It then
continues from Iran to the northern tip of the
Syrian Desert and on to Italy. The TRACECA
programme, launched in May 1993, for
development of a transport corridor between
Europe and Asia, across the Black Sea, was an
important corridor in the Eurasian region of
which Iran was a member. The ALTID project
which had been setup in 1992, focused on the
North corridor, running parallel to the Siberian
railway, via, Kazakhastan to Russia and Europe
and thence to the Central corridor. The South
Asia corridor began from South East Asia, passes
through the Indian subcontinent and thereafter,
entered Iran in Mirjaveh, on the border of
Pakistan. The Iran - Iraq railway was likely to
become operational in the near future.
Thereafter, it would continue to Europe, via
Turkey. The transportation network in East -
West and South Asia was also expected to get
connected with the Mediterranean Sea in the
future. These corridors, both existing and in
progress, would increase the significance of
Iran’s transit potential in the years to come.
India was one of the largest foreign
investors in Iran’s oil and gas industry. In 2011,
the annual oil trade between India and Iran was
US $ 15.9 billion and through other countries -
like UAE, Iraq, Saudi Arabia, etc., this figure
touched $ 30 billion, despite the economic
sanctions. Bilateral trade between India and Iran
was ever increasing, which was due to the close
cordial relations and deep understanding that
existed between the two countries. India
welcomed Iran’s inclusion as an observer state
in the SAARC regional organisation. In June
2009, Indian oil companies announced their
plans to invest US $ 5 billion in developing an
Iranian gas field in the Persian Gulf. A highway

between Zaranj and Delaram (Zaranj-Delaram
Highway) was built with financial support from
India. The Chabahar port was also jointly
financed by Iran and India. The Iranian port of
Chabahar located on the Makran coast of the
Sistan and Baluchistan province of Iran,
crisscrosses some of the most important
international corridors and presently is
considered as one of the most strategic transit
locations in the Persian Gulfregion. It was often
referred to as the ‘Golden Gate’ to the land
locked Commonwealth of Independent States
(CIS) countries and Afghanistan. From India’s
point of view, the strategic importance of
Chabahar was immense. It not only gave access
to the oil and gas resources in Iran, but also
provided access to Central Asian Republics.
India and Iran had already taken initiatives to
enhance connectivity through bilateral
agreements and through other means.
Chabahar Port Project

Chabahar port was located at the south
eastern Iran, along the Makran coast in the Oman
Sea in the Sistan and Baluchistan province of
Iran. This Chabahar was located 72 kilometers
west of Pakistan’s Gwadar port. This was Iran’s
closest and best access point to the Indian Ocean
and which was also the only Oceanic port of Iran.
It was the local point of Iran for development of
the east of the country through expansion and
enhancement of transit route amongst countries
situated in the northern part of the Indian Ocean
and Central Asia. A port outside the Persian Gulf
made sense from strategic and logistics
viewpoint for Iran. The port of Chabahar was
part of a plan to develop transportation
infrastructure in Eastern Iran for many years.
Initially, put on hold in 1984, it was revived in
2002 with Indian help, which not only limited
to financing and engineering assistance, but in
other areas also.

The port of Chabahar, held immense
strategic and economic significance for India.
The country had already spent about US $ 100
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million to construct a 218 km long (140 mile)
road from Delaram in western Afghanistan to
Zaranj in the Iran - Afghan border to link up with
Chabahar port. The port was partially built by
India in the 1990’s to provide sea - land access
to Afghanistan and Central Asia, bypassing
Pakistan. India wanted to build the port, as it
would significantly reduce transport costs and
freight time to Central Asia and to the region of
Persian Gulf. The port was also central to India’s
efforts to circumvent Pakistan and open up a
route to landlocked Afghanistan, with which it
had developed close political, economic and
foreign ties. India also wished to bypass
Pakistan, by cooperating with Iran on a number
of projects, besides constructing and focusing
on a highway system that lead from the port of
Chabahar in Iran into Afghanistan, as well as, a
planned railroad to Afghanistan. Iranian officials
stated that Chabahar would soon become the port
for trade with Afghanistan and Central Asia.
Media reports have revealed that during the
first phase of the project, an Indian Joint Venture
(JV) company - Jawahar Lal Nehru Port Trust
(JNPT) and Kandla Port Trust (KPT) had
partnered with one or more Iranian concerns,
with the approval from the Iranian Ports and
Maritime Organisation to execute the project on
build - operate - transfer (BOT) basis. The JV
would develop and operate the port for 10 years
and transfer the port thereafter. The JV would
build and equip two berths within a year, one of
them, as a container terminal and the other as a
multi - purpose cargo terminal. Based on the
performance of the JV during the first phase and
depending on the satisfaction of both sides,
further negotiations would be conducted for
continuation of the arrangement on a BOT basis.
Apart from India and Iran, Afghanistan too had
a high interest in Chabahar port and the transport
corridor connecting it with the port. The Afghan
leadership regarded the Chabahar route as a more
reliable alternative that would reduce
dependence on Pakistan, the sole country

providing Afghanistan with access to the sea.

India helped Iran in building the Zoranj -
Dolaram highway in 2009. However, there not
much progress in their relations till 2015. But
nevertheless, much progress had been made in
their relations and joint collaborations and joint
ventures after 2015. This Zoranj - Dolaram
highway 2200 km two - lane metaled road
network and was also known as the garland road,
circulating inside Afghanistan and connecting
various cities in the country. Even though India
did not make much progress on the Chabahar
front, as part of its overall plan to bypass Pakistan
and access - Afghanistan and Central Asia
through Iran, nevertheless, not much progress
had been made after 2015.

India spent about INR 600 cores to build
this connecting highway. The project was
executed in four years (2005-2009) by the Border
Roads Organisation (BRO). During this period,
insurgent attacks claimed the lives of two BRO
personnel, four Indo - Tibetan Border Police
(ITBP) personnel and more than 100 Afghan
workers. Due to India’s inability hitherto to go
ahead with the Chabahar project, the potential
of the Zaranj -Delaram highway could not be
effectively leveraged. Cynics would say that the
highway was now being effectively used by the
Taliban instead. Iran had single - handedly
developed the land route from Chabahar through
Iranshahr to Zahedan and further north to Zabol
and thence to Milak, close to Zaranj in
Afghanistan. The possibility of laying down a
railway line along this route to handle the traffic
of heavy consignment, had been deliberated
upon in the past Presently, nearly 40 percent of
this major railway project connecting
southeastern port city of Chabahar to Zahedan,
the provincial capital of Sistan - Baluchistan had
been completed, as per the statement made by
the railway spokesman of Islamic Republic of
Iran. The whole route was about 890 kilometer
long and according to estimates by RITES, an
Indian government enterprise, the initial plan to
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build a railway from Chabahar to Zaranj would
cost about USD 1 billion, which was
unaffordable. By 2011, the Iranians shelved the
plan for connecting Zaranj by rail and instead
built a four lane highway linking Chabahar with
Milak. However, in view of the heavy traffic that
would ensue from a full operationalisation of
the Chabahar port, the road would require further
upgradation.

The Chabahar deal and the India - Iran -
Afganistan trilateral dialogue that took place
during Indian Prime Minister Narendra Modi’s
May 2016 visit to Tehran had generated much
debate. While there was a larger focus within
the country on India’s foreign policy push, it was
viewed with much suspicion in Pakistan and with
interest in Iran and Afghanistan. India’s larger
objectives in reviving the relationship with Iran,
its investment in Chabahar port and whether it
was being pursued as an alternative or
competition to Pakistan’s Gwadar port were
interesting aspects, which had to be discussed
and taken into account.

The Chabahar port was a strategic port
from the perspectives of India, Pakistan, Iran and
Afghanistan. Other than the easy access from
the western cost of India, it also played a
significant role from different perspectives, due
to the following reasons—

(i) by having a access to sea port, India
could save one - third of its time, land, as well
as, energy to reach Central Asia,

(ii) the link between Afghanistan and India
could be build bypassing Pakistan, which would
help in building up the already cordial
relationship between Kabul and New Delhi on
security ties and economic interests,

(iii) if Iran build Chabahar as a transit hub
for immediate access to markets in northern
regions of the Indian Ocean and Central Asia, it
would help India in gaining access to those
markets directly and unhindered,

(iv) India’s previous relationship with Iran,

being the second largest buyer of Iranian oil,
would work as factor to fasten the process,

(v) through Chabahar, India could use the
road access to four cities in Afghanistan - Herat,
Kandahar, Kabul and Mazar-e-Sharif. This
would help India to further develop its trade with
Afghanistan.

There had been numerous concerns in
Pakistan that India was using Chabahar to thwart
Gwadar. Situated in the Makaran coast, parallel
to Chabahar, Gwadar was being developed by
China. If Chabahar functioned in full swing, then
Gwadar would take a back seat. India taking the
Chabahar port seriously could also reflect on the
Sino - Indian relationship. Through Gwadar,
China could monitor the US and Indian naval
activity in the Persian Gulf and Arabian Sea,
while Pakistan as a proxy, could control the
energy routes from there.

Conclusion

India - Iran relations started off on the
understanding that long-standing historical and
cultural relations needed augmentation with
renewed ties in the modern world. It would not
be incorrect to state that its unique geography,
population and nature had bestowed upon Iran a
unique strategic significance, making it one of
the important players in the global arena. From
India’s perspective, good relations with Iran were
an essential imperative for India’s sustained
growth and development. Its energy resources
could easily accelerate India’s growth and its
landmass could provide Indian manufacturers
with access to Central Asia and Caucasus. India
and Iran can achieve a lot together. In his third
term as prime minister, Modi is looking to further
strengthen India’s outreach and strategic
convergence in West Asia. Similarly, Iran wants
to consolidate its diplomatic gains of recent years
by acquiring reliable and trustworthy new
partners. A re-energised engagement between
these two ancient civilisations would set things
moving in the right direction.
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i ABSTRACT ]

The paper deals with groundwater quality assessment of Beohari block,
District Shahdol, Madhya Pradesh, India. Geologically, the area is occupied
by the Gondwana formation the clay and mudstone facies of Tihiki stage
overlying the areneceous facies of Pali bed have an aquifer system of moderate
to high yield potential in Beohari block. The upper barakar sandstone of
Gondwana Supergroup has a positive piezometric head and at many places
auto-filling condition occurs. Twenty two groundwater samples from the area
were collected in pre- monsoon and post-monsoon seasons of 2024 from different
locations of study area and analysed for comically analysis for various water
quality parameters such as PH, electric conductivity (EC), Total dissolved solids
(TDS), Total hardness (TH), Chloride (Cl), Bicarbonate (HCO3), Sodium (Na),
Potassium (K), Calcium(C), Fluoride(F),Magnesium (Mg)and Nitrate (NO,).The
main hydrochemical facies are Ca-Mg-HCO, and Ca-Mg-SO-Cl type. The
groundwater is hard to very hard in nature. The concentrations of various cations
and anions suggest that the groundwater of the area is partially suitable for
drinking. The analysis of various parameters like electrical conductivity, sodium
percentage, integrated sodium adsorption ratio (SAR) and EC, residual sodium
carbonate suggest that groundwater of the area is suitable for irrigation.

Keywords— Groundwater Quality, Beohari block , Shahdol, Madhya
Pradesh, India.

Intr.oduction

Ground water has been used as major
sources of drinking water in both rural and urban
areas in the world. In India alone, nearly 80% of
the rural population depends on untreated ground
water. The quality of ground water in the various

part of our country has been studied by various
workers. Polluted water is responsible for spread
of various water borne diseases. Therefore in
present study an attempt has been made to
evaluate the physiochemical characteristics of
ground water for drinking and irrigation purpose

*  Research Scholar, Geology, Govt. Model Science College, Rewa (M.P.)
**  Principal, Shriyut College, Gangeo Distt. Rewa (M.P.)
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of Beohari block, Shahdol district Madhya
Pradesh, India.

Groundwater is a valuable resource that
meets a large portion of the country’s domestic
and agricultural needs. Its indiscriminate use is
leading to a significant decline in groundwater
levels in major parts of our country. India faces
serious challenges in groundwater resource
management due to rapidly increasing
population, urbanization, industrialization, and
erratic monsoon behavior. Various
anthropogenic activities are adversely affecting
the region’s groundwater quantity and quality
(Tiwari et al., 2010; Tiwari and Mishra, 2011).
Recent studies (Bhanja and Mukherjee, 2019)
indicate acute water scarcity in various parts of
the country due to various reasons. Prudent use
of this vital resource is urgently needed in areas
with hard rocks with negligible porosity. A key
factor for the sustainable development of
groundwater resources is its scientific
management. Due to the insufficient availability
of surface water, groundwater is widely used for
various purposes (Tiwari, 2017; Tiwari and
Kushwaha, 2018). Overexploitation of
groundwater has led to declining groundwater
levels, drying up of wells, severe drinking water
shortages, depletion of wetlands and base flows,
and a decline in well-irrigated agricultural
production (Das, 2020). Poor monsoon rainfall
and uncontrolled groundwater use have forced
planners to consider the proper management of
this vital, life-sustaining natural resource.

Fresh water is the most precious material
for survival on earth, not only human life but
also for flora and fauna. Groundwater quality is
one of the most important aspects in water
resource studies (Ackah etal., 2011; Sayyed and
Wagh, 2011). It is largely controlled by discharge
recharge, nature of the host and associated rocks
as well as contaminated activities (Raghunath,
1987; Sayyed and Sayadi, 2011; zhang et al.,
2011). Only 2 to 3% total water on earth is fresh
water. Water pollution is classified into four

classes likewise-physical, chemical, biological
and physiological pollution of water. Physical
water pollution brings about changes in water
with regard to its color, density, test, turbidity
and thermal properties etc. the chemical
pollution of water causes changes in acidity and
alkalinity/pH. Biological pollution is caused by
bacteria, algae, virus, protozoa etc. physiological
pollution of water by caused by several chemical
agents such as chlorine, sulphur dioxide,
hydrogen sulphide ketones, phenols amines etc.
according to WHO organization, about 80% of
all the disease in human.

The quality of groundwater is affected by
many factors such as physic-chemical
characteristics of soil, weathering of rocks, and
rainfall etc. (Purushotham et al., 2011).
Groundwater quality assessment of different
quality parameters has been carried out by
various researches (Hegde, 2006; Pandian and
Shankar, 2007; Popleare and Dewalkar, 2007,
Mishra, 2010). The groundwater quality
assessment for drinking and irrigation purpose
in the Vindhyan region has carried out by few
researchers (Tiwari et al., 2009, 2010; Mishra
etal., 2012).

Study Area

The study area lies between latitude 23°50'
to 24°12°N longitude and 81°15' to 81°30’E
covering a total area of 1080km?2
(Fig.1).Geologically, the area is occupied by the
Gondwana formation the clay and mudstone
facies of Tihiki stage overlying the areneceous
facies of Pali bed have an aquifer system of
moderate to high yield potential in Beohari
block. the upper barakar sandstone of Gondwana
Supergroup has a positive piezometric head and
at many places auto-filling condition occurs.the
area enjoys subtropical climate with extremes
of temperature and dryness. The temperature
ranges from 6°C to 46°C whereas the average
rainfall is about 1100 mm. The area chosen for
the study has witnessed acute water crisis due
to exponential increase of population, some
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Location Map of the Study Area

Fig I Location Map of the Study A|rea

Results and Discussion

Hydrochemical Facies

Groundwater samples of the study are
have been plotted on Chadha’s diagram (1999).
In this scheme the difference in milliequivalent
(epm) percent between alkaline earth (calcium
+ magnesium) expressed as percentage reacting
value is plotted on the x-axis and the difference
in milliequivalent (epm) percentage between
weak acid anions (carbonate +bicarbonate) and
strong acid anions (chloride, sulphate and
nitrate) is plotted on the y-axis. The
milliequivalent percentage difference between
alkaline earth and alkalies and between weak
acidic anions and strong acidic anions is plotted
on one of the four possible sub fields of the

droughts in last few years, indiscriminate uses
as well as improper management of water. Due
to this, quality and availability of groundwater
has been highly affected. Keeping these things
in mind, the Beohari area of Shahdol district has
been chosen for the study. Geologically the area
comes under the category of Gondwana Super
group. Climatically the area experiences tropical
type with hot summer and cold climate. Mean
annual rainfall of the area is about 1000 mm in
which 90% rain occurs during monsoon season.
3 Methodology

Twenty one groundwater samples were
collected in one liter clean polythene bottles
during Pre monsoon season and post monsoon
season of 2024 to cover the entire area and
analyzed for various chemical parameters
following standard method (APHA, 1998)
Which are extensively used for drinking and
irrigation purpose. The Electrical conductivity
(EC) total dissolved solids (TDS) and total
hardness (TH) were measured in the field.
Calcium(Ca"), magnesium(Mg"), sodium(Na*),
potassium (K*), chloride (CI°), bicarbonate
(HCO,), sulphate (SO,), fluoride(F") and nitrate
(NO3") were determined in the laboratory.

diagram. In both pre-monsoon and post monsoon
seasons 50% samples are Ca-Mg-HCO, type and
40% samples are Ca-Mg-Cl -SO, type(Fig. 2).
Suitability of Groundwater for Drinking

oH:- It is observed that the pH varies
between 6.1 to 8.8 indicating alkaline nature of
groundwater.

Total dissolved solids (TDS):- The
concentration of total dissolved solids varies
from 403 mg/1 to 2436 mg/1, nearly 6% samples
exceed the permissible limit (1000 mg/l, WHO;
1993). The intake of higher TDS in human body
may cause gastrointestinal problem (Jasortia and
Singh, 2007).

Total Hardness (TH):- per Sawyer and
McCarty (1967) Total hardness of groundwater
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samples varies between 264.05 to 765.34mg/1.
About 59% of the samples are hard to very hard
in nature due to calcite associated with sandstone
aquifer as cementing material.

Na :-The concentration of sodium ranges
from 14.69 to 136.0 mg/l. The groundwater
samples of the area are characterized by
Ca>Na>Mg:HCO,>S0,>CI > NO,>F type.

Sulphate (SO,) :- The concentration of
sulphate lies between 42 to 503.1 mg/l, nearly
10% samples exceed the maximum permissible
limit (400 mg/1; BIS, 1991). The CaSO,.2H,0
associated with shale formation seems to be
responsible for higher amount of sulphate.

Potassium (K):- The potassium
concentration varies between 1.88 to 24.0 mg/I,
and higher concentration is attributed due to K
feldspar (orthoclase, microcline) minerals
associated with aquifers. The consumption of
higher concentration of potassium in human
body may cause nervous and digestive disorders.

Bicarbonate (HNO,) :- The bicarbonate
concentration varies between 119 to 703.0mg/1.
Fluoride concentration varies between 0.23to
1.79 mg/l and 15% of samples exceed the

permissible limit of 1.5 mg/1 (BIS 1991).
Fluoride (F) :- The higher concentration
of fluoride may cause dental and skeletal
fluorosis (Madhunure etal., 2007). High
concentration of fluoride in groundwater may
be due to phosphatic fertilisers used by farmers.
Nitrate (NO,) :- The concentration of
nitrate varies between 10 to 48 mg/l in which
two samples exceed the limit of 43 mg/l. The
higher concentration of nitrate may cause
methamogbinemia in infants. The sodium
calcium, chloride and magnesium ions are within
permissible limit as per standard fixed by WHO
(1993) and BIS (1991). To ascertain the
suitability of groundwater for drinking,
hydrochemical parameters of the study area are
compared with standards as per world Health
organization (WHO, 1993) and Bureau of Indian
standards (BIS, 1991) (Table 2), which shows
that the groundwater of the area is partially
suitable for drinking because the concentration
with respect to TDS, TH, SO,, Cl and NO; in
few groundwater samples are higher than the
recommended limit for drinking.

Table 2 : Comparison of the quality parameters of groundwater of the study area with WHO and
ISI for drinking purpose.

S.No. ‘Water WHO (1993) BIS (1991) No. of location | Concentration| Undesirable Effect
Quality Max. Max. Max. Max. which exceed in Study Produced Beyond
Parameters | Desirable | Permissible Desirable|Permissible |max. permissiblg Area Maximum Allowable
limit (WHO) Limit
1. SH 7.0 8.5 6.5 8.5 - 6.1 to 8.8 Taste, effects mucus
membrane and water
supply system.
2. THmg/1 100 500 300 600 17 264.05 to 765.34 Encrustation in water
supply and adverse
effect on domestic use.
3. TDSmg/1 500 1500 500 1000 2 403 to 2436 Gastrointestinal
irritation.
4. Camg/l 75 200 75 200 - 43.7 to 182.0 | Encrustation in water
supply, scale formation.
S. Mgmg/1 30 150 30 100 - 20.6 to 110.9 | Encrustation in water
supply and adverse
effect on domestic use.
6. Namg/l - 200 - 200 - 14.69 to 136.0 Hypertension
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7. Kmg/1 - 12 - - 4 1.88 t0 24.00 Nervous disorder
8. Clmg/1 200 600 250 1000 32.2 t0 203.0 Salty Taste

9. SO,mg/1 200 400 150 400 32.3t0 503.1 Laxative effect.
10. Fmg/1 1 1.5 1 1.5 5 0.23to 1.79 Dental Problem in

children and adults
causes Fluorosis

Suitability of Groundwater for Irrigation
Sodium Percentage (Na%)

Sodium concentration in groundwater is
important since increase of sodium concentration
in water affect deterioration of soil properties
reducing permeability (Kelly, 1951; Tijani,
1994). The sodium in irrigation water is usually
denoted as percent sodium and denoted by the
following formula (Wilcox, 1955)

Na* + K*
(Ca*t + Mg*t + Na* + K*

Na% = X 100

Where all the concentrations are expressed
in epm.

The classification of groundwater samples
with respect to sodium percentage and electrical
conductivity is presented in (Wilcox, 1955). It
is observed that during pre-monsoon season 6%
of groundwater is excellent to good while 96%
fall in good to permissible and another 3%
sample are unsuitable. In post-monsoon season
all samples are of good to permissible category.
Sodium Adsorption Ratio (SAR)

The relative activity of sodium ion in the
exchange reaction with soil is expressed in terms
of sodium adsorption ratio (SAR). It is processed

as—
Na*

J(Catt + Mgttt /2)

SAR =

where all the concentrations are expressed
in epm

The U.S. Salinity Laboratory (Richards,
1954) proposed a diagram for suitability of
groundwater for irrigation purpose based on
sodium adsorption ratio (SAR) and electrical
conductivity (EC). Sixteen categories are

demarcated in the diagram in terms of salinity
hazard as low (C,), medium (C,), high (C,), very
high (C,) and also in terms of sodium hazard as
low (S,), medium (S,), high (S,), very high (S,).
About 5% samples of pre-monsoon season fall
under C, S class indicating medium salinity and
low alkaline; 90% under C, S, class indicating
high salinity and low alkaline nature and 5%
samples under C, S having high salinity. During
post- monsoon season, it is observed that 7% of
groundwater samples fall under C, S and 92%
of samples fall under. C, S. It can be inferred
from the that 95% of groundwater samples for
both pre-monsoon and post-monsoon season fall
in the field C, S, and C, S| indicating medium to
high salinity and low alkaline in nature which
can be used for irrigation with little care of
exchangeable sodium.
Conclusion

The groundwater quality of Beohari block,
Shahdol district were evaluate for domestic
purpose and irrigation uses. The interpretation
of assessment of groundwater quality analysis
result of 21 representative groundwater sample
from Wells and dug well in the study area that
groundwater is fresh to alkaline. The order of
dominance of cations and anions are Ca-Mg-
HCO, and Ca-SO,-Cl respectively. Chemistry of
the groundwater of the area indicates that the
alkaline earth (Ca* and Mg™) exceeds alkalies
(Na*™* and K*), weak acid (HCO,) exceeds strong
acid (CI, NO, and SO,). The concentration of
pH (6.1-8.8) in the area suggests alkaline nature
of groundwater. The total dissolved solids
increase in the post-monsoon season as a result
of dissolution of minerals from the overlying
layers and weathered zones by water percolation.
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The overall characteristics of groundwater in the
study area in post-monsoon season, where
majority of the cations and anions are high due
to the rock water interaction. About 45% of the
samples exceed the maximum permissible limit
of hardness. This type of water should be used
for drinking after chemical treatment. Nearly
10% of the samples exceed the maximum limit
of sulphate which may cause laxative effect.
Higher concentration of sulphate is attributed to
gypsum associated with aquifer. The higher
concentration of fluoride in 20% of the samples
of the study area may be due to the phosphatic
fertilizers. Except two samples nitrate
concentration is within permissible limit. Hence
groundwater of the area is partially suitable for
drinking purpose. The values plotted on USSL
diagram suggest that 95% of the samples are
C,S,, and C, S, category in pre-monsoon and
post-monsoon seasons indicating medium to
high salinity and low sodium hazard. The plot
of sodium percentage vs electrical conductivity
suggest good to permissible category of
groundwater for irrigation. Residual sodium
carbonate values denote that all sample are of
safe and marginal types. So it can be concluded
that groundwater of the area is suitable for
irrigation. The evolution of groundwater samples
according to the WHO and BIS standards for
domestic water purpose indicates TDS, TH, Ca,
Mg, K, Na, SO,, F, HNO,, exceed there for many
of the groundwater sample confirm their
suitability for drinking.
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i ABSTRACT ]

This paper provides a comprehensive analysis of the challenges and

opportunities in marketing library services to non-traditional users. Drawing
on a synthesis of recent research it deconstructs the non-user population into
distinct archetypes, analyzes the primary barriers to engagementspanning
capability, opportunity, and motivationand outlines a multi-channel strategic
marketing framework. The report emphasizes the imperative for a planned, data-
driven approach, highlighting the shift from traditional promotion to authentic
communitycentered engagement and targeted digital strategies. Case studies
are presented to illustrate successful implementation. The findings culminate
in a set of actionable recommendations for LIS professionals and a roadmap
for future research, underscoring the library's vital role in a dynamic,

informationrich society.

Library, Library Model.

Keywords—Library, Library Marketing, Non-traditional user, Public

Introduction

The Evolving Role of the Public
Library—Public libraries have long been
recognized as pillars of community, providing
access to information, learning, and cultural
resources. However, the traditional perception
of a library as a simple repository for books is
outdated and fails to capture its contemporary
role. In the 21st century, libraries are facing a
“growing burden to organize resources and
develop self-reliance” among their communities.
This is a direct consequence of the “emergence

and advancement in technology” which has
fundamentally altered how individuals seek and
access information. The perception that a library
service is no longer required, as material is now
available online for free, is a widespread belief
that must be directly addressed by library
professionals. While quality information is not
free in practice and the sheer volume of available
information illustrates another issue in its
management, this prevalent view poses a
significant challenge to the library’s relevance
and funding.
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The core challenge for libraries is the
persistent disconnect between their expansive
services and a significant portion of the
population that does not use them. These non-
users represent a vital, untapped demographic
and their disengagement threatens the library’s
long-term sustainability and ability to fulfill its
public mission. In this new information
landscape the focus for library and information
professionals has shifted from merely managing
collections, employees, and technology to
“translating these tools into programs” that meet
the needs of a diverse clientele. Marketing has
emerged not as a commercial tool but as a crucial
practice for ensuring the survival and growth of
library services by demonstrating their unique
value proposition.

This paper seeks to provide a strategic and
actionable framework for library professionals
to address this challenge. It synthesizes findings
from recent studies to define the non-user,
analyze the primary barriers to their engagement,
and propose a multi-faceted approach to
marketing and outreach. The report’s scope is
global but will focus on public library models,
drawing on studies from the U.S. and Australia
to offer a comprehensive view of the landscape.
Deconstructing the “Non-User”: Definitions

A foundational step in developing an
effective marketing strategy for libraries is to
move beyond the monolithic concept of a “non-
user” and to develop a nuanced understanding
of this diverse population. The simple act of not
visiting a library in the past year does not create
a singular group with shared motivations or
needs. The research indicates that non-traditional
users are a highly segmented population,
requiring tailored approaches for effective
engagement.

Broadly non-traditional users can be

defined as underserved communities who may
not generally have access to computers. This
includes specific populations such as new
citizens who may not speak English fluently,
individuals with disabilities and people from
rural and low-income backgrounds, as well as
people of color. The American Library
Association (ALA) further highlights that people
experiencing poverty or homelessness constitute
a significant portion of users in many libraries
and present an important opportunity to change
lives by providing access to essential resources,
services, and technologies.

Moving beyond these broad demographics,
recent studies provide a more granular typology
of non-users, revealing distinct archetypes that
are likely to be recognizable in most public
library systems. For instance, a study of non-
users in Australia identified six distinct
archetypes based on demographic and situational
characteristics. A more recent analysis
categorizes non-users into groups based on their
attitudes and potential for engagement.

Enthusiastic Adopters (19% of non-
users): This group holds overwhelmingly
positive attitudes toward libraries and shows the
greatest potential for engagement. They are more
likely to be women, not working full-time,
graduates, and from higher socioeconomic
backgrounds.

Armchair Supporters (24% of non-
users): This segment holds positive views of
libraries but does not personally engage or use
them. They tend to be older, from higher
socioeconomic backgrounds, and living in less
deprived areas. They value libraries in theory
but may not see their personal relevance.

The Disengaged (23% of non-users):
This group shows low awareness of library
offerings and feels a lack of personal relevance.
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They are more likely to be male, older, non-
graduates, and from lower socioeconomic
backgrounds. Engaging this group requires
fundamental shifts in how libraries communicate
their value proposition.

Dismissive Non-Users (9% of non-users):
This is the most challenging group to engage, as
they hold deeply negative perceptions of libraries
and strongly resist engagement. They are more
likely to be men, younger, from lower
socioeconomic backgrounds, and lack
confidence in using the internet.

The existence of these distinct groups
makes a “one-size-fits-all” marketing strategy
ineffective. A library’s first and most important
step is to identify who their non-users are and

what their expectations may be. Research has
shown that a critical initial step in developing a
strategy is to conduct exploratory research,
which involves “going further than the library’s
perimeters and exploring”. This includes
activities such as going to shopping malls,
schools, or on the streets to interact with people
from all kinds of backgrounds. Methods for this
include promoting a study in the community,
holding focus groups, conducting surveys by
mail or online, and carrying out individual
interviews to gain in-depth knowledge about
specific issues. Only after this diagnostic process
can a library develop targeted strategies that will
be most likely to resonate with its local non-user
population.

Typology of Demographic Tendencies Attitude Towards Engagement Strategies
Non-User Libraries
Enthusiastic Women, not working full- | Overwhelmingly positive |Simple awareness campaigns and
Adopters time, graduates, higher promotion of existing services;
socioeconomic backgrounds conversion efforts
Armchair Older, higher socioeconomic | Positive views, but lack | Reframe the library’s value proposition
Supporters backgrounds, less deprived | personal relevance to build resonance with their personal
areas lives; highlight benefits such as cost
savings and community connection
The Disengaged | Male, older, non-graduates, | Low awareness, lack of | Fundamental shifts in how value is
lower socioeconomic | personal relevance communicated; focus on basic, high-
backgrounds value offerings
Dismissive Non- [ Male, younger, lower | Deeplynegative perceptions | Requires long-term, subtle strategies;
Users socioeconomic backgrounds, focus on building trust through
lack confidence in internet community partners and programs
use outside the library’s walls

Analyzing the Barriers to Engagement:
Capability, Opportunityand Motivation

To effectively engage non-users, it is
essential to understand the underlying reasons
for their disengagement. Research provides a
powerful framework for this analysis,
categorizing the barriers into three primary
domains: capability, opportunity, and motivation.
By analyzing the relative importance of these
factors, libraries can prioritize their marketing
efforts for maximum impact. The most

significant barrier identified in the research is
related to motivation, particularly the perception
that libraries are no longer essential. The ability
to access similar resources elsewherewhether
online or in bookstoreswas identified as the
single most significant barrier overall, with a
MaxDiff score of 70.7 out of 100. This was
particularly true for those with higher incomes,
graduates, and individuals from more affluent
areas. Furthermore, the perception of libraries
as “irrelevant in the digital age” scored 29.7 out
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of 100. This finding presents a direct challenge
to the library’s unique value proposition and
demonstrates that for a substantial portion of the
population, the library is not a primary or even
secondary source for information or
entertainment. This group is heterogeneous, and
there is no stand-out solution that will bring them
into the library, requiring varied approaches.

A significant challenge also lies within the
“capability” domain, which refers to a person’s
skills and awareness. Many non-users simply are
not aware of the full range of services their local
libraries offer beyond book lending. A staggering
58% of library non-users indicated they are
unfamiliar with library services beyond
borrowing physical books, which makes a clear
case for targeted communication. This lack of
awareness was the third most significant barrier
overall, scoring 53.1 out of 100 in the MaxDiff
analysis. This points to a clear and significant

opportunity for libraries to better communicate
their diverse offerings, from digital resources and
community programs to computer classes and
multicultural events.

Finally, logistical challenges fall under the
“opportunity” domain. Inconvenient opening
hours were identified as a significant barrier,
particularly for parents and full-time workers.
In the MaxDiff analysis, this was the most
important opportunity-related obstacle, with a
score of 41.6 out of 100. Other accessibility
issues, such as parking difficulties and
transportation challenges, also play a role in
keeping people away. While these are often the
most obvious issues to address, the research data
demonstrates that the core problems for non-use
are primarily motivational and capability-based,
rather than just logistical. Therefore, addressing
these core issues is paramount to a successful
engagement strategy.

Barrier Type MaxDiff Score Description of Barrier
(out of 100)

Motivation 70.7 Ability to access similar resources elsewhere (online,
bookshops)

Capability 53.1 Not knowing what services/activities are offered beyond
loaning physical books

Opportunity 41.6 Inconvenient opening hours

Motivation 29.7 Perception of libraries as irrelevant in the digital age

Opportunity 26.6 Finding parking difficult or expensive

The Imperative for Strategic Marketing:
From Concept to Practice

A strategic data-driven approach to
marketing is no longer a luxury but an imperative
for the modern library. The ability to increase
public support and secure funding is intrinsically
linked to the ability to demonstrate value and
relevance. However, libraries often face
significant institutional challenges that hinder
their marketing efforts. A common perception

among some librarians is that marketing is a tool
for commercial entities and private sector
organizations, and therefore not needed in public
sector organizations such as the library. Other
challenges include “inadequate facilities, lack
of funds, [and a] lack of staff and knowledge of
staff in marketing”. This mindset must be
overcome, as a lack of effective marketing
contributes directly to financial constraints.
Without a strong “financial story” and public
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support, funding for staff, infrastructure, and
marketing itself will be inadequate. To break
this cycle, libraries must establish a foundational
marketing plan. A marketing plan is a “living
document” that supports the library’s vision and
mission statement through a variety of outreach
methods. A planned and structured marketing
program will “greatly benefit the library” ,
helping to ensure marketing efforts are not
diverted and that budget dollars are put to the
best use. The plan should include a marketing
audit, target plans, a budget, timetable, and
assessment to measure success.

A useful theoretical framework for this
planning is the expanded marketing mix, which
applies the 7Ps (Product, Place, Price,
Promotion, People, Process, and Physical
Evidence) to library services.

Product: This refers to the full scope of
library offerings, which have evolved far beyond
book lending to include language programs,
computer classes, and multicultural events. The
challenge is to translate these tools into high-
value programs that meet user needs.

Place—he library’s presence is no longer
limited to its physical building but extends into
the digital realm through websites and social
media.

Price—In the library context, “price” is not
a monetary cost but rather the effort or time a
user must expend to access a service. Libraries
should aim to eliminate any financial or non-
financial barriers that may disadvantage users.

Promotion—This is the most familiar
aspect of marketing and involves getting the
target audience to notice what the library has to
offer. This includes both traditional methods, like
flyers and mail-outs, and digital strategies.

People-he staff are a critical component
of the marketing mix. They “hold important

responsibilities of influencing the minds of
customers on the quality of a product”. Investing
in staff training and recruiting “quality staffs”
is essential for effective service delivery and
marketing.

Process—This refers to the efficiency and
effectiveness of service delivery. Processes that
are not properly packaged will lead to slow and
ineffective service delivery, which can
negatively affect the library’s mission.

Physical Evidence-This includes the
library building itself and its atmosphere. A
library must be a “welcoming place” with a
comfortable and inviting atmosphere to attract
and retain patrons.

5. Multi-Channel Strategies for Outreach and
Engagement

An effective marketing strategy for non-
users must be multi-faceted, combining
traditional, community-centered approaches
with innovative digital strategies.
Community-Centered Outreach
Partnerships

Building authentic relationships and trust
is the foundational principle of effective
outreach. The key is to “meet people where they
are”. This means going outside the library’s
physical perimeters to engage with citizens in
grocery stores, shopping malls, schools, and
other public institutions. For example, a
librarian’s passion for meeting people where they
are led her to take “Ready to Read” information
outside the library’s four walls, going into
homes, schools, and social service agencies to
work with teen parents and the Latino
community. Similarly, the Los Angeles Public
Library’s Community Outreach Team prioritizes
bringing services and resources directly to
underserved communities and groups facing
barriers to access through direct engagement and

and
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collaborative partnerships.Partnerships are a
crucial strategy for building connections and
increasing impact. A significant majority of
libraries, 77%, partner with local organizations.
For marginalized groups, particularly new
immigrants, partnerships with established and
trusted organizations like churches, refugee
centers, cultural organizations, clinics, and
hospitals are essential for building trust and
bridging gaps in resources, staff time, and
expertise.

The evolution of community engagement
has moved beyond simple outreach to a model
of “co-creation”. Co-creation is a collaborative
process where the people most impacted by a
library’s programs take the lead in designing
them. This shifts the relationship from
transactional interactions to a more authentic,
trust-based model. This approach is one of the
most effective ways to translate diversity, equity,
and inclusion ideals into real-world services. A
notable example is the Cultural Liaison Library
Assistant program, which builds community
connections by hiring for cultural knowledge and
creating a team that reflects a diverse community.
By aligning library services with community
aspirations and building from a community’s
strengths, libraries can create more sustainable
and impactful services.

Digital Marketing and Social Media

The rise of digital technology has made
social media an indispensable tool for marketing
library services and products. However, studies
have shown that in many cases, social media
tools are not fully or effectively used , a gap that
presents a major opportunity for libraries to
innovate. The strategic use of platforms like
Facebook, Instagram, Twitter, and TikTok allows
libraries to promote events, highlight digital
collections, and make their offerings accessible

to a broader audience.

Effective digital marketing goes beyond
simple announcements. It involves tailoring
content for different platforms and
demographics. Facebook, with its broad user
base, remains an all-purpose platform ideal for
reaching families and older adults. Instagram’s
visual focus is excellent for engaging younger
audiences with creative and trend-driven content.
TikTok, with its short-form videos and
challenges, and YouTube, with its long-form and
live content, can attract a new, younger
demographic and demonstrate the library’s
contemporary relevance. A key strategy is to use
these platforms to host virtual events, such as
author talks or storytelling sessions, making
programs accessible to patrons who cannot
attend in person. Social media also provides a
direct channel for building community and
gathering feedback. Libraries can host virtual
book clubs, create niche communities for
specific demographics like teens or researchers,
and foster a sense of belonging among patrons.
Furthermore, they can encourage user-generated
content through hashtag campaigns like
#LoveMyLibrary, which amplifies the library’s
reach and encourages patrons to share their own
experiences. Social media also serves as a direct
line for gathering feedback, with many libraries
using polls and surveys to ask for input on
upcoming programs or new additions to their
collections. A planned content calendar is
essential for consistent posting and a successful
digital presence.

On-the-Ground and In-Library Promotion

Despite the emphasis on digital strategies,
traditional on-the-ground and in-library
promotion remains vital for reaching non-users
and creating a welcoming physical space. This
includes methods such as distributing materials

Journal Starting Year-2024, Frequency- Quarterly, Subject- Multidisciplinary, Language-Hindi & English, Publishers- Sushil Kumar
Kushwaha, Publishing Body- G.H. Publication, Prayagraj, U.P.-211003 (India), Email Id:- ghpublication@gmail.com




122

SHODH-GARIMA-YEAR-2, VOL. 4 (Oct. to Dec., 2025)

and flyers about library services at businesses
that traditionally hire low-wage employees. Print
advertising, including posting flyers around the
library or taking out an ad in a local newspaper,
is also a valid method of promotion. However,
the most powerful physical promotion is the
creation of a “welcoming place”. A library’s
physical building and its staff serve as powerful
representations of its brand. Friendly, well-
trained staff are essential to making patrons feel
comfortable and valued. This can be supported
by running relevant programs and having
inviting buildings. Experiential marketing,
which draws on creating compelling in-library
experiences, is a key strategy for transforming
the library from a place of quiet study to a
“vivacious community center”. This is achieved
by creating programs that anticipate the needs
of a target audience, such as computer games
for Saturday activities, a chess club, or a
Pokemon card-trading club. These activities
serve as a gateway to the library’s other services
and raise community awareness of the library’s
value.
Case Studies in Action : Exemplary
Campaigns and Their Takeaways

The principles of strategic marketing and
outreach can be best understood through the
examination of exemplary campaigns that faced
significant challenges and achieved notable
results.
The Small-Town Library Model : Creating a
Community Hub

A simple but effective case study is that of
arural library that faced low attendance. Instead
of a large-scale campaign, the librarian,
Campbell, implemented simple, low-cost
marketing strategies and programs. He “brought
in computer games for Saturday activities,
started a chess club on Thursday evenings, and

a Pokemon card-trading club on Tuesday
evenings”. He also took pictures of activities and
established a rapport with local journalists to get
good public relations stories.

The results were transformative. The
community began to take notice, and the library
“blossomed into a vivacious community center
where people meet for movies, chess
tournaments, children and young adult
programming, and adult computer literacy
classes”. By 2000, attendance hovered at about
1,000 per month, a stark increase from its
previous state. This case demonstrates that
effective marketing can be done on a “shoestring
budget”. It also illustrates that marketing is
fundamentally an “attempt to match needs”. By
defining a target audience and anticipating their
needs, a library can create a powerful and viable
community center without extensive resources.
Conclusion and Future Directions

The challenge of marketing library services
to non-traditional users is complex, requiring a
fundamental shift in institutional mindset and
strategic practice. The research presented here
demonstrates that non-users are a segmented
population, each with distinct barriers to
engagement that are primarily motivational and
awareness-based. This stands in contrast to the
common assumption that logistical factors are
the most significant hurdles. A strategic
marketing framework must address these core
issues head-on, redefining the library’s value
proposition in an increasingly digital and
competitive information landscape.

The findings from this analysis culminate
in a set of actionable recommendations for LIS
professionals and library leadership:

Prioritize Audience Research and
Segmentation—Before any marketing campaign
is launched, a library must conduct in-depth
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research through surveys, focus groups, and
interviews to understand its local non-user
population. A one-size-fits-all approach is
ineffective, and a nuanced strategy must be
developed for each identified non-user segment.
Invest in Staff Development-To
overcome the institutional challenges of limited
marketing knowledge and resources, libraries
must invest in staff training on marketing
concepts and digital tools. This empowers library
professionals to become active participants in
the mission of outreach and engagement.
Embrace Community Co-creation and
Partnerships—The most effective outreach
builds authentic, trust-based relationships by
“meeting people where they are”. Libraries
should shift from a service-delivery model to a
collaborative one, working with community
partners to co-create services that meet shared
goals and aspirations.
Adopt a Multi-Platform Digital Strategy:
A library must move beyond a static website to
an active, engaging, and multi-platform digital
presence that is tailored to different
demographics. This directly confronts the
perception of irrelevance and demonstrates the
library’s dynamic nature in the modern era.
Reframe the Value Proposition: The core
message of any marketing campaign must
demonstrate the library’s unique and
irreplaceable value in the digital age. This
requires highlighting benefits such as access to
quality information, cost savings, and the
irreplaceable role of the library as a hub for
community connection and lifelong learning.
While this analysis provides a clear
framework, a significant gap remains in the
literature. While the importance of assessment

and data collection is widely acknowledged,
research has shown “little assessment of the
contextualized success and long-term impact”
of marketing initiatives on non-patron
populations. The next phase of research in this
field should focus on longitudinal studies that
measure the sustained impact of these strategies
on non-user engagement. By doing so, the library
profession can continue to build a strong,
evidence-based case for its ongoing relevance
and vital role in society.

References

1. Alcock, J. (2011). Strategic marketing in
academic libraries. Aberystwyth University.

2. Fraser-Arnott, M. (2021). Incorporating non-
traditional elements into library identity. Urban
Library Journal, 27(2).

3.  Gunapala, M. (2023). Managing change in
university libraries in the 21st century. New
Review of Academic Librarianship, 29(3), 310—
328.

4. Jeremia, A. (2022). Marketing hybrid library
collections and services. The Journal of
Academic Librarianship, 48(4), 102—-110.

5. Oguntoye, F. B. (2024). Reimaging the library:
Marketing strategies for the digital age.
International Journal of Knowledge
Dissemination, 5(2), 14-29.

6. Paul, S. (2024). Empowering library users:
Creative strategies for engagement and
innovation. arXiv Preprint.

7.  Sbaffi, L. (2014). Public libraries and adult non-
users: A comparative study. Journal of
Librarianship and Information Science, 46(3),
189-203.

8.  Strategies for increasing user engagement in
academic libraries. (2024). International Journal
of Scholarly Understanding, 12(1), 55-70.

9. Library services marketing: An overview of
strategies and practices. (2025). International
Journal of Library Science and Information

Technology, 8(1), 122—-137.

xS

(17
_”}A\ WX AOW

Journal Starting Year-2024, Frequency- Quarterly, Subject- Multidisciplinary, Language-Hindi & English, Publishers- Sushil Kumar
Kushwaha, Publishing Body- G.H. Publication, Prayagraj, U.P.-211003 (India), Email Id:- ghpublication@gmail.com




SHODH-GARIMA-YEAR-2, VOL. 4 (Oct. to Dec., 2025)
ISSN (Print) : 3048-6327

IMPACT-FACTOR
SJIF - 5.223

Paper Accepted : 5" Dec. 2025

A Peer-Revi Refi Pri-Ga 8
. viewed & . e .erl.'ed ATEIYS,
International Multidisciplinary f

Research Journal

N 2,
YEAR uzoﬁ
Vol. 4

Paper Received : 18" Nov. 2025 ARAvAGR

AT FITIFRTeRTuT Tat |HS §
it st agerdt giHeRT
o 3TguTt g
o'St. sfea fHige

| IET-FRIIT |

TET TR WY W Ticqd Rl @1 O wEeT # gaord)
gT%] Rl fef@ 3iiv wrorifas &7 d Gael drfiard e @faerd
WIFTT W & [ored GINT 8 319 AT WiV &l FHaAgYdl dd of off db )/
Tfe Rl &1 ReIfa a7 gaorral gv €7 1297 oY @) 89 @8 & 1& dfee
BT & APV 3T TH B BId—HT & Rl &1 RIlT d 3775 Fawv—aa7d
fears ?ar &/ oisl dfew 7o H Ryl @ I ey qurid T T
Ffr YT BET AT/ T& TETPHIoT H BT B BN KA 1 &7
T GINT & TS| T8 3B FHAIS BT 1BV % [g FHIFHIN €
IR I gRRRerfaar & gerrv & veT & SV &l FefhaYT & &7 ¥ @
81 V8T &/ T2 wely d e’ @ YN wHIT  3geil Fe) of arehl Ry
7 HGAT W G IV HIAT F FIGI] HIAT §77 Pl WE Al &/ HeGd
TR Higed FIHHYT 0T THT H v B gGoid] YIHBT H FF)
13537 gv FHIT SIer BT FIT 1597 TIT &/

T ARFAT B Tiol IR 59 V™R W=l a9 a4ddl, IAAIE], T g adidn

BT R Bl Al AIARHBIOT BT eI
2 | et MR Shaa—ugfa # sraer de
ST dTell Afgel dHT Y 2IRPE 81 & ? |
TAR U Syl § a1 g9 dfeerei @
AT DI AT AT TS T TAT AR THITA
Al Il T A © (b I ARG, goa=t

* 9 BE, WY Avafdened, e ([AER)

Fehet fohar” srerid STal ATRAT BT IolT Bich!
ISP WY WHGR T8l BIaT g8l gHied
AR fharg sper Bl © 1 gaeT 81 el
URTYT, WIS 3R AR 93l AT T8l dh
qaed & fdb—

¢ fQwe (R fovm), 7y feafdener, s ([9ER)

Journal Starting Year-2024, Frequency- Quarterly, Subject- Multidisciplinary, Language-Hindi & English, Publishers- Sushil Kumar
Kushwaha, Publishing Body- G.H. Publication, Prayagraj, U.P.-211003 (India), Email Id:- ghpublication@gmail.com




125

geral 9 freaa = gdidfifsar
e afa <Re @ awAr 93 faus: |

Il goiufd g8 | Rer fd @
IA B B 918 S A & forg A=
WEl w1 de fear 5— (1) STEf uggail
(Trerq) @1 drer <1 Sl 81| 3 S
TR q@wred el g, O aRar H
TIRAT Sdifsd el 8 o el wgdl ®
dra faweg rufq Aave iR SrTeT BIaT &
I 99 <9 I R SRgar i smaferat
& I grar 2| wifd, g9 iR 9HfE
gaTl el g8l el S'R Webdl| | B, SERIRE
H I B AARAT H YUl KT RMET B8 Bl
9T 3qeY el TS © | JeI—

faar wafa saR waf efa atas,

A U9 dld AR WA Aefa |

AR I8 & deadra (Hromarazen) §
qIfTRTAT B SWHTA, HaT F3T AR I
RET BT 1T U BT & | HARTERT & 1
JATaReT # Ul BT T JgTaReAT H I SR
93 & © | fog 5T I8 oref darfy 721 fh

HE AT & | B8 BAR I8l 8% WY H, &
3Rl H Yod V&l € | ¥el faqwl &l a1 o
Tl BT ST Aehcll, H9T & T8l ARl Pl Jou
3 URd raegemarit & A9EE AR
Haaiy & #eHl GeE & wY H qwl
ST R8T 81 @l fheg AR S ugha H
AT AIRAT & 977 GBuT BT ST SAERT AT
ST JET & | 9 9ad Youi & SN Bl gof
BT XET € | Uil e, Ul RIger S B
gH Sa fory eey fAfdse f5) w1 € &
eI A § &g g A Tdd 8 I8
2l fh=g WRA9Y ¥ H5l 59 AR BI 91d el
ettt | afee g7 & TR oo =M, #eff
afcrl & 1Y RSB ITD] qU AR H
FEAN, TERfl B Fara, ISl bl e
TAT qTAG—qTTHIRN (SETATRAT) Bl Sira
@1 e Arqeayde ger fhar el of |
IAD—qTADBIY Td AT & T3 H I
3R o 1 e uM & forg Ju= AT
W AT BIBR 9 TS 373 H STl o Ol el
N Uil I A, WR, §aR & A1

TIRIT S gRT UATfSd BIciT 81 3feral $+dh
SRT 390! JRAAT BT JARAAT BT SIehl & |
Jfe AT 91d B O IRT 99 H TR,
BT | AIHUST GRIVT 1 F-f dF qdolral ©
fh STe—<19 qgart wR Wiy muRel amg
Tl SHdT de IR Ssfuh faar J
far | ART@Iel, Welded iR HEMRwadl,
go1ofl, wgroft emfe fafay <faar =

SAD] STEHIA, oG &l IaRAT gl
SRR e <<t off | o1 dHedT AHEe
BT {6 urie aRd #§ w1 IRt wrfkee
BRI

ARA SH-Sflad & fog ded §s
U &1 919 W& & [ SoIRI auf ad J),
JTHHUTHIRAT B AT bTeT H FHRT AT
afFar| (Afas, aiffs, amifos, onfdes
o fad, smegTfedd) R dRE—dRE 9

3F— I YR BR GaI GIal Pl HER
o 3R Taart @ fause |AmHrsy BT 3=
g Rrfud fobam | rihEIe <adr 9 a1 IR
™ & AW B, 7 8 ol HedroT § HeTH |
TRA Shiaa—ugfa # Rl &1 afieey &

RIRTETT hY T AT & I Hrel 4
AR FUl SIRFAT Hdhed= gs 3R &
I TR, D SMHASINGT §RT AAR
T |

AT qiRved 3 R ALIFRHHRIT AR
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ST T—ggfd IR qrygelt faaRe! gRT mRIfUa
TP U1 JE © | FAdIel IR H IR,
! FAl & FaR AMHHUT = HRARI AT
e 3R anffe wfd & o= ar
frar €1, 39T R IMfAHaT Y TSR_HAT D
RIeR Fa 21f¥® R &1 98¢ dfedl 8k
AT 88 | § 3T Bl | ART FHISl
@I &1 TG IR favg, TS 37U+t Afgemaii
P IS & U IR TR B! FERARI H Dg
R Bl faaer g3 i IUYh AHAT B
ST AR IFAD! HIBIT H AT—Fw=l BT 7

M HRA Y BT e BRI 2 g 3R
HEY HRA Y 30 TN BT gferar o |
gTfcAd oRAHY BT IMAH XTI AT Blell
P ORI T H IAHOT G DG
FAGTT P GIATHS ofd P AT |
SIEUITaR BT BTl AfeR, JexAS Td BTal
9ol & RHAI0T 3 319d ARTETH HaRlT ffaAR
=

| 1971 § BN AR IHURRN &
FEANT A D5 H G711 IRBR H UL, HIATwA

I drg afT oft, 9 #1841 | 9RA | e
A S=BH TH B AR Bl JAUATIT T
ARART ATRAT ¥ T TR 99 DT DI
D1 ST get @ forg fasdt W Rerfa #§ Wierd

§A- BT A0 R & ®U H gaTl 3R
IR R A¥pi d sfoerd e s
IR, ST UTUSY, $I. TH. 3T, 3Hel3 U],

Tl AT | BeAd: S %"l\l"llslng G D BRI

3ol 3, fafta =, gger Jsll, SRBH
Bd1d, e BT, AR IET ST A

Rerfer &1 e 219 gof | URMS o1dl o
AR AR WA= & 9 R 3HfI® iR
S ITGEC TR AR UG & faog
2| oMyt g # (Il waredl H) ARy
ATART DI BRI AFIROM AR a1g wferarfad
fPy 7 %2 €, I AR FH & AR AR
IR | T8I © | gAR J8l faaeh (gRerm)

Qe 8, RN e MBHTHTRA,
Jo! e & JR HET B U g D
AfgATST Tl JRT-Yel Sier™ for@ax
eI e 3 oiex Argfie e a6 @
ureIshAl § I e | 39 sfaseRi A
IR AP 3R IRART 2T 31 Mg
FF—9TSR &1 fJavor 7 <= U fear 1g

SMhAT 1 g avg o= # IR

BB P TehR Tl & AT

BT Siex o, SHh] A dferar <wT,
SHPT I8 SMHT IR TIHH ST Yhvg
BRI B Srgar S BT 87

TRAGY & I IR warefi=dr &
ders ¥ HEroith Yawy ARAT @Y R,
T 3R sferer™ Fder AR & | FeR™
o AeY, A AR, Breffae Ty,

HATHD NS BT U ardl Wl fhar St
qref ®1 I B STl FB el © | 37 AR
AN = Aetfore, faeT & gIRT R dafd
3R a1 7 DI ANeIforh ST 3R AFRID
IUMIRTATE & & | Th1 B QAT | 3T AT
fqemeft S SeAfOTs Hae B UGB NI
P Bl fGaer g1 Ig ARG {War iR
Sfrer 1 fapd & ik fAegr s
BT JATRT B BT VAT BRRIR 947 fe=r
1 6 g UIgT Sl Bl A, AhI=rai
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AN @ TRE ol <8l © |
IRAfAHT I8 & fb ARA™ SH—siad
21 g @ 9 7 b Wad WRd @
[AETRAT 7 AT Ueb gard didl db faaeh
JMBTARN & Y HeH W B E Bl
dareE fhar| HaRM Tad, R, Al
HAOFER, T BHa qaoil, <. 9l Ag<d,
Tgodlo X AR, BT TG SIagaTd]
safe fagmi =¥ Irgard WRERT & sfas
BT Gord fHar 2 1975 H FARTT HIUA
TRER 7 ATAFYES R far iR a1 |
v gihafad R & w9 ¥ ARy
AYRAAROT BT AW AT AT | URIET
®Y ¥ IE ARAY AIRAT & AN 3R S5
AR afcrT &1 /9 &1 © | IR I8

AT R & 9} AT e & wy #H Rt
TS B Ahal 8, R R 7 AR d Uh
PHAN B w7 H BE N B Fhdl B |
good SR H B 0H BT 7Y RR I daren
W T W ) I T &I fAerar g1 9
ORI 3R Y Hedl & &I Ul & dd 3lel el
=

SER A Bl B ARG FHST |
fears <ar & f& 98t N BT 3Mesl WRARNT
Y &7 2 | I IWRETT 9 § IR S
TN, g Td 39 & foIv Faa IRom 9ra
el 7 | faeg IRAT &1 smesl w5y War g
JaT 3R AT BT Ui 9 2 | 59 AT
3l feg SN fIRvaR el &1 g° vd daed
AT TIT B | IR H 318! &), el gl
&1 gl & | AT & refrar aifa=, SHI=,
IEYAT, SIUal 3R IfEdT SAME TAD

A I Hadt IRAIY § T8 I

ISV 2| I8 Ufdgd 9 ST e

Jrgul faeg H g=IRd € | S, RN Sy o
9 919 Bl W fhar 2
TS el STUTE H I+ IRHAT T4

feg Rl & fog 781 wRa @& &1 anfiias
Fqersil @ ARAT BT wataw areel 2|
YR ARPIA | S {579 g9 & A1 eal

AT G& DI WISl & IR H 3 IFb g
frard g 81 31 7 | faera 919 98 &
f6 O foparat # daar Rt & siRAar &
B Tat B S & | 3d REt 319 aaH
e § 2| Rt @1 e eriRHar siReR
AT B

Ul A U &1 gl | fordl
S oY €1 gl ST # Rl @ forg
A% Siad b1 3 R el fieell ud
ST ATAT G991 AT oifdee 3T SHd ATHA
®s T K AT Golo o ¢ | Rt | A
s oidl © fb S9d Ty Hed 3meaT IR
R 2° UBel ID! Al badl TR B o W

PRIl & S B IUAT AT {B AU PR
H IHHI Siae Arid FH ST 17
S ATART @RI+ 9RA TR
@ AT A W AR $d gy forr 8-
“URIOI AT ARITTBTRID DTt bl TR
<&, g SR <fIAT BT b AR gora—ere
TR Bl VIR oW d 9Rd & sfasr § dfesd
ST B, JUMEG Bl B 0, HFRA
SR fagYl, #egadTel a gd SMgfie Bl
DI eI BlodR, ST 4T ST TS
IR dfe dYdl, dedfiarg Sl G Rt s
TRyl I G 8, WA AR B
e SU 3ol 'l B | WAE @l @
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PR T~ AR TR FeIhT B dIa
1991 TdTe] T ST—3Md ST Y9I RE
IfFpR a8 a7 wm—frRR & gar off| =
AT qd 9 SR ¥ R gga &l
oAl | SATSITET BT SIS AR AAINSTD IRl H
WER D BREN I IR S & @as
RT & I § FRINT & sk &
Jurfe TR fAd T | Sd de 9™
qrel gfedl < & forg e goy ufigfgdn
H gSHR U dic & IHR B forw Y gr
JUHTT e gU IR gY T Sels orel
el off | I8 TP IR T off 3R

RE1, fohg aTTaTTe WRA &1 GRIed T s
Y A W R A 96 W@ B sRIRiea
SRUGCICaU

Ih HaHl | 910 W Bl © b g
IRT H qRURT wU F AIRAT T 1 1907 B
R off 7 & dr reRh | goul & A
3R A% H I8 Y I URAR R TS H
IABT I Tl 3R GBUT Bl 3T
Ied Yo T | RAay H i orergal R
@ A @ e Sl TS | AT & 3UHE
& fdeg R b AHM g ol T
ARG $1 derg, 9d g a1 A4

AR A3 BT YA Fheldl, ST
& foTU 31t Hay &l BHRAT IS | 79 SRR

qrR 3R el Sifodl 7 97 SR BT areT
feam iR AT & |9 8 gal=d Eu |
SIS TSl 3T dferer™ faar sfik rqor vd

dId B AMINIG GIR B AT NG D
fIog wdaa 9um™, YRAg REar 3 e
SIS YUl I JATS H, I ArI—ABI
H, TP BT A HUT THY oS!, SHfIU
frddl Y &3 3 IARA & oy S=_IA A1 A
TS Bl AUETHT AH AT IR
BT | <2 BT AGIET & R 918 S Al
R B FIED JRBR 3 A= TS
& ufwhd w@wy o |

S HauTed ATHERI DI T ATHIRTS
AEBRI H g & forg i I & Arsh
af¥em & TR gh ST<_la (Y ford) &
gqTd H ARG RS 7 A goul ¥ SIaR
AR IR A &9 IR dSHR B @ Sl
g2 aarg, S Uligal @ WU 4 59 avE
TAADRAT URA a1, 9 e R fAerr
ql ST T8l &1 V@, dael § ARI—Y
YT I AT | AT T R 8 b AT

b1 <SS | AU, SFfer T 1 Rfer

S ANl Yerd R fasrg urg | 9 dve
HEMRT 39 91 BT VAT © fob Srodl S
AT B TUHE 3R D! 3fee UfsT °
FROT EORTSE G BT AT BRI STl 3R 59
SIS | B < D TRl | W grvsd) wr
A1 g gY ATH—dferard faar | aRaay |
Ul 3P SISl ATRAT & FH & Jemed
TS TS | TN Bled § R ATRAT 7 o
YT & 9 8 Al 3RRH | SHBI U<
IR rgaN—sie Refd gegdrd & g™
JMHHITHTRAT IR S I BTl § I
BTel PRAAT D YRV WY I~ g3 3R
T8 AT SINAl IRl dd 9+l B,
I wma 27T w9 W 3@ dd IoH
2| I8 919 94 fafed ® & W Afgen
BT gl ve, e, \chiven, a1 faars, de
T, 3MfS Bl 3D AU A T T
TP DI & TH, AAHD BT Dl
S | 39 WU H I9AD gRT GaRAT Bl
STIRA 33T foldT ST, STefl Wil den 3Md
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gaTIHD Hped & | fowg TSl &l S
S WTRIDT GRT 3-fcrep AN & GRoms
WU & YRAqy H Uai el il uefl, qrel
ferare, RaT 1 Sfer 3Mfe b1 ST garm |
BT BT J1 BRT AT ST FHAT © |

IRIAEIRIG &1 9 3@ ddh AR
sfoera # TRt a1 Refy w faar a=d gv
JMIRTT @RT 7 980 AR 27 X&@ifhd
8, AT

"ORIfETRIS T & T YRIAIcad
=YY & g% W 39 bl b RIfd agd
HB FTAM W AMRT B | | fagmi
AR Tqchlele oSl H fdars ugfar =781
of | SN—goY BIC—BIC AMINTD THEI H

FaTST | AIRAT BT Sa Refd &1 w8t &
AT I ST |ohdT & | 99 99 @l
wared R (ser=) U - | 1 Rt
R P gfaewr 9 of| 9 &R ure H
URIT 89 & RS o Feamei df T&=T W
Rl off | FTdT B b b R HF I
T &Y AIRIPI, FfRprall iR serenRior
ERT < T |

TSt AT BAR BRI | U, 8, HIAT 34
W4 TG D HUR AT IR Al vreat P
NP ST & Ah T ST & | & BT <d
&, S B <dT IR 3R wfh @ <4l
ST | @ 3ref e g | e & urEe
ARG AR 9 99 ofpal @ SrferawriRofy
E g A <l & wU H Yol T3 8k

REd gU UPBMA  HOY FRA o | A Tl
H A9 SrgHME—IAEUY o o1 | R ol
AR B R g2y & aRER T2, I 5
off, Rifd URIR ATHATHAS o7 | 3N,
AESTD R e Siad # A &l faey
PR I &, b ARA H AN b I3
A Yd B I AlAolicsl AR ggWl IfE Bl
gargdl H el €, 97 3egdT ¥ 39 9y
P! I ARTRE FWIAT BT AT TaT Tl & |
I Pl ST Jirdl § <d@ ug W AT AIRAT
& G B & JHT B |

dfees I 9 |IW U g FIAs Sl
o AR T RIS YR AET SIrel @, |
U 3 Sooid fHerd 8, 4 deeblel

— e

[T g8 | vde ¥ SRl Bl 91 A
DB AT 8, Sl I FHI P] aheddell 3R
fag< &1 aRarg® & | gov I8 Rig g &
b Al Iea Ruem @1 srfereiRen off |
AT 3R T & wU H ffHAT B W
H1 | JEARITIR BT Heuar Hl Iqb
FAMIRIGR @1 gfic FHell 2 |

g g1 g

1. wgea

2. #gefa

3. & wn Bmey i SARA B @l (TP

UIT) . 7—8
4. JMRIRM @R : IRA B, AT IR FdA
(orrfer =) 9. 5—6

..,}X—
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0 ¥ 6 Y o Feell o T9ehTd B ATTHETST W a9
Red= Ta SHaTSt @l Jiteht

DE‘T.%‘%W@'&‘*

SETIF YR B SATIHA &

LCRERIGRRNIT

| -9 |
YRA FT T BHR a=ell 3 gl § 8, 37 == T AT 39 IR [FHrT W
5t a1 81 Sfia & g8t &: a5 a=a & TR, TS, qHlSS, GAIHS
I G [T % fo7¢ Garg ggearquf 817 81 57 IRfve a1t 8 f3a7 77 et
T, e, GUT X R a55 & T WX F [FHrT # A @ 1 59
HETIqUf 32V B F B & [T YRT TR 7 SATare] F57 B 9T 1 8
fobg TacTd T, agd! g SR 7T I F SR S STaret yoneht F 7

PISIEEI

A H 0 § 6 a9 F AI-HYE F=Al B
IR, AR, TEATe 3R e e
1 o WeTqUl G T ST 8 | 39 Hagea
3TaEdT H el & WUl {1 GHATEd H &
fIT 9RG WER 7 Higd ae faw qar
(STEEETH) FrishH o ST TS el
T S € ST 7 hae st b fore R
YRg T FTATEH0T 91 HT 8, dfeeh 3 AT,
A T
ATTETSY St aeaTT TR

SffTaTS! (ICDS) 0-6 a¥ & a=dl, Mefadt

g gl Aqrared 3 e afereRiedt @1 gy,
e 3 TR e ot Yard Suetsy Ul |
Hiarel s AT 3R TRy A aEt | A
ferepTy 1 vl i 8, TifthT o # ¢ it
T S G - S T, SRR AR
i, ST T 3 A S A S
1 3 | SERAY F4F ) 47 2 foh A b
3TTYfTh STERAFAS h SFTTHR T ST |
0-6 a8 % wEAl % WEY AW & AU
YT TRadT
1. FraT Fraemsn & fawe

%2 ANTETE! o Stoi 7 SRR &1

xR MW, f I I FHER, TR (TSRIH)
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e e, e, T, viEres S st
1 3797 37 off T ST R

el o for g, T 3 arrebies shersii
& eI 8

e, ferarsl 3K @t 9l yate AEm §
IS gl ARy
TRed= = feomw

THR A qoft ATt 7 “Child Friendly
Centres” ﬁamﬁ%%qﬁﬁﬁrw 3ﬁ1?3ﬁTrF|T
AT AR
2. TUT Herredt i YUrE § UR

9 & areft off o1 S AT W ;T @
gl

W S 9T 9IS b ToTeT SR i
U 1T |

3ieT, &, Hesit 3N Hedl i faftd &9 9
e e ST =miee |

msﬁqi?q’—s' gefe (Tron, Folic Acid,
Vitamin A ) 3! Iucteear gife=d & |

TR ¥7 T FART S (SAM/MAM) &
foT fargiy QT fahe Suetsy 48 ST
3. AMHATST AT T WIHTENUT T T

FrHAIS HI 3MYH® ECCE, a1et FfagH,
qiyuT forT 3R SIS o STFNT S ST
[EZIESI

3o AT I AT ST qMich o THMIES
3N ST & Y HE A G|

fefSea Raifdn, s=ai & @& A9 3k
ATaT-foeT s R afelT § Terr faesfaa &t S|
4. YR st forem # sy gur

T2 ¥ fifd 2020 (NEP 2000) “Activ-
ity-Based Learning”~ T IR A %I

raa &t fshar & @, o, SeE 3R
Tt W eeRa a[ET AT

S 1 AT, SIS ST, IS ST,

TSI T SR TR i TG &
sy

gt TSl § ECCE & Ush 99 UIGashd
AN
5. TR ATl ¥ 9gal g

HITETEl ASHA 3R ANM & B-wl=
I T T FASR & | TH TG FEAT ST
2

e e S |

EACACzul

A F IFTER q9-F9R IR fGEE F
fefoea e |

et 3R g AraTeT @ @ 9 gy
TaTd |

= Gt T THishd &9 I FE g =R
6. deh{tch AT SUART

fefstea fean & 7 & stfardt yomeft i
TohiTehl &9 ¥ g BT T & |

POSHAN Tracker 3T 100 Jf1d ST

e & foee o fefiea e |

HIAT-fUaT sl e 9 qi9ur HevT|

fefiea affn difgar it = fre |
7. AT W

HrelT-fe S grenfeeh soh |

W Y, W SR 9 3 T
el 1 TG |

TYOT U, TR STTEehaT SR

TIRITe G STTHETE! Sl et s
2
8. foroI™ MavIehdT Tt sieell U¥ &xT

fesgiT a1 fouy S%q 9t s & foe
3TeTT foreor et |

TR TEE 3 §HT W 3TN

fergrostt g0 wmst @i R Fard SucTsy
H
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9. frmrt 3i urefiar &gt &t fafia
it

IS Y TuTEr T AR

oo, A i SuRefd i fefsed wewnt
¥ el

rfeea THte

1. G o1 TaerTd ST gRT 0-6
AT & Feell o T HLiRa uroes mer

Author—=n f§ad), 7. Ger farea

DOI : https://doi.org/10.8224/journaloi.
v73i3.299

T aTet [ Hrdehn forva &1 Ta weT
TR SR HRIHH 2 | 59 BEIsHH H IGT
0-6 3T & Fedl, MHeN & THAIH HUA ATt
Treteii o e, T 3 IR H GUr Hi 7 |
3T, 1975 Tl I Y T §H AT A 370
GRETER 3 % AT 50 a9 R T I 8, W
et off 2nfifer FUROT & HelERT 3 oY
TSt o Feft v ae e wgT @ 8 e
S # 9 B @ 8
2. Ui ST Tkt HaT URESHTeT &
AT M AT THATST Shgl T TETAT

TEH—ET. A T, 3G

DOI : https://doi.org/10.1080/jvtnetwork.
v29i4.12

ard

Ig 37T JUIIHS GRIUT-T8- 31T
TN % vl ST B LTI & H FY U
facett, IR &t TSy uRESHIeT o Sfad
3 ATl BT SAFETET Shal &1 = e 7|
T A AT IS5 F BT STarST Hrishdisi
I STEAIA T FfAATR ok 9 F AT T | TRIEHR
ST SR T FT S & T e s
1 YA Hh Al § AfET T F 2
T TR T ST & 22 & gy & faw

T 3R WA I ST feetsuT debiehl &1
YA o AT | STEEE & W e | ue
T 9 SHETE! S, SHETS! Fere 37K
3T TETEe TaT Vel SHare! hal # e 9
% e ol ey S S 3R 3T gaesl
1 AR Refd § o9 wad § sfare) S8
T forery T & el s e it & fow
feror gferer Sucrey 7 &1 ore H R A
¢ 2 3 TR 3N Heiftra TRt S tiare!
F5i # o "y & el b ogHR A 3R
forepre o foru e Samd an gfaemd yam & &
faq ew 33 =Rl
3. ANfHaTTEAT A Ya- frerera Jareit s qurasn
TR |ITEed ohi sTafeerd quier

AGH—hea T i

UaA™ - wendf, we fgee ud uRan
IR

v

=
T, IR
DOI :
IJSRST22936
amd
Ig WMY-UF Thipd ol (I e
(eTEEETE) & faid TR sTcereen e
(F6E) FdwT & FEteET R GharaaT ©
YhIT STl ©, Foraeh! JeTd 1975 H g8 off|
g IS ST STETIRAT-STHRT HdshHl o
FHIOT <Y R % ARG T=dl o SAH AN o (AT
AHT T &, ST I9 H TS U T TE
e $UE & fafte weqe 99 wiedEs
3N qHSRuT 9 % Y-y ATHerS! E h
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i ABSTRACT ]

This study examines how demographic characteristics influence the
Strengths, Weaknesses, Opportunities, and Threats (SWOT) dimensions among
women entrepreneurs operating in Uttar Pradesh’s Micro, Small, and Medium
Enterprise (MSME) sector. Using a cross-sectional mixed-methods design, data
were collected from 500 women entrepreneurs through structured questionnaires.
Statistical analyses including independent t-tests and one-way ANOVA revealed
significant associations between demographic variables and SWOT factors.
Results indicate that age, marital status, educational qualifications, and location
in backward areas significantly influence entreprencurial strength, weakness
perception, opportunities available, and threats faced. Notably, older
entrepreneurs (above 50 years) demonstrated greater strength and accessed more
opportunities, while married entrepreneurs reported higher threat perception
but also greater strength. Educational qualifications showed complex
relationships with SWOT dimensions, with school-level educated entrepreneurs
receiving more opportunities but facing greater weaknesses. Correlation analysis
revealed that entrepreneurial strengths positively correlate with opportunities
but negatively correlate with both weaknesses and threats. These findings have
critical implications for policy design, suggesting the need for age-appropriate,
education-specific, and location-based interventions to enhance women’s
entrepreneurial capacity in the MSME sector. The study contributes to
understanding how demographic factors shape entrepreneurial outcomes and
provides evidence-based recommendations for stakeholders supporting women’s
economic empowerment in India’s developing regions.
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INTRODUCTION

India’s Micro, Small, and Medium
Enterprise (MSME) sector plays a vital role in
economic development through employment
generation, industrial output, and exports
(Ministry of MSME, 2021). Within this sector,
women entrepreneurs represent a significant yet
underutilized resource for inclusive growth.
Uttar Pradesh, India’s most populous state,
presents a particularly important context due to
its socio-economic disparities and comparatively
low participation of women in entrepreneurial
activities, despite targeted policy initiatives
(Singh & Kumar, 2019; Sharma & Devi, 2018).

The SWOT framework offers a
comprehensive approach for examining
entrepreneurial capacity by integrating internal
attributes (strengths and weaknesses) with
external conditions (opportunities and threats)
influencing business outcomes (Hill &
Westbrook, 1997). Previous studies suggest that
demographic factors such as age, education,
marital status, and geographic location shape
entrepreneurial behavior, decision-making, and
performance (Brush et al., 2009; Lévesque
&Minniti, 2006). However, empirical evidence
examining how these demographic variables
simultaneously influence all four SWOT
dimensions among women entrepreneurs in
India’s MSME sector remains limited,
particularly in non-metropolitan regions.

This study addresses these gaps by
analyzing the influence of key demographic and
contextual factors including organizational form,
age, educational qualifications, marital status,
community background, and location on the
SWOT dimensions of women entrepreneurs
operating MSMEs in Uttar Pradesh. It further
examines the interrelationships among SWOT
components to understand how demographic
characteristics shape entrepreneurial trajectories.

The findings aim to inform evidence-based

policy design, targeted institutional support, and

capacity-building initiatives to strengthen

women’s entrepreneurship and promote

inclusive MSME development.
METHODOLOGY

Research Design

This study employed a cross-sectional
research design, collecting data at a specific
point in time to examine current relationships
between demographic factors and
entrepreneurial SWOT dimensions among
women entrepreneurs in Uttar Pradesh’s MSME
sector. The cross-sectional approach was
selected for its efficiency in capturing snapshot
data across diverse demographic groups and its
suitability for examining associations between
variables (Mann, 2003).

A mixed-methods approach was utilized,
combining quantitative data collection through
structured surveys with qualitative insights from
semi-structured interviews and focus group
discussions. This methodological pluralism
allowed for both broad-based statistical analyses
of trends and deeper contextual understanding
of entrepreneurial experiences (Creswell &
Clark, 2017). The quantitative component
provided the statistical rigor necessary for testing
hypotheses about demographic influences, while
qualitative data enriched interpretation of
findings and provided nuanced perspectives on
entrepreneurial challenges and opportunities.
Sampling and Participants

The study population comprised women
entrepreneurs operating MSMEs across various
districts of Uttar Pradesh. A purposive sampling
strategy was employed to ensure representation
across different demographic categories of
interest, including varied age groups, educational
backgrounds, marital statuses, organizational
forms, and geographic locations. The final
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sample consisted of 500 women entrepreneurs,
providing adequate statistical power for
multivariate analyses.

Participant distribution reflected diversity
in organizational forms: 123 (24.6%) operated
sole proprietorships, 211 (42.2%) managed
partnerships, and 166 (33.2%) led private limited
companies. Geographic distribution included
180 (36%) entrepreneurs whose units were
situated in officially designated backward areas,
while 320 (64%) operated in non-backward
areas. Age distribution spanned four categories:
21-30 years (n=108, 21.6%), 31-40 years
(n=165, 33%), 41-50 years (n=134, 26.8%), and
above 50 years (n=93, 18.6%). Community
representation included Other Castes (OC, n=88,
17.6%), Backward Classes (BC, n=148, 29.6%),
Most Backward Classes (MBC, n=210, 42%)),
and Scheduled Castes/Scheduled Tribes (SC/ST,
n=54, 10.8%). Marital status distribution showed
168 (33.6%) single and 332 (66.4%) married
entrepreneurs. Educational qualifications ranged
from schooling (n=141, 28.2%) and diploma/
degree (n=162, 32.4%) to post-graduation
(n=125, 25%) and professional qualifications
(n=72, 14.4%).

Data Collection Instruments

A comprehensive structured questionnaire
was developed based on extensive literature
review and preliminary field interviews. The
instrument comprised multiple sections
assessing demographic characteristics and
SWOT dimensions. Demographic variables
included organizational form, unit location, age,
community, marital status, and educational
qualifications. SWOT dimensions were
operationalized through validated scales
measuring entrepreneurial strengths (33-item
scale), weaknesses (39-item scale), opportunities
(40-item scale), and threats (43-item scale). Each
item was rated on Likert-type scales, allowing
for quantitative scoring of SWOT dimensions.

The questionnaire underwent pilot testing

with 50 women entrepreneurs not included in
the final sample to assess clarity, cultural
appropriateness, and reliability. Based on pilot
feedback, minor modifications were made to
improve comprehension and cultural sensitivity.
The final instrument demonstrated satisfactory
internal consistency, with Cronbach’s alpha
coefficients exceeding 0.70 for all SWOT
subscales.

Semi-structured interviews and focus
group discussions complemented the
quantitative survey, exploring personal
experiences, cultural barriers, and contextual
factors affecting entrepreneurial activities.
Interview protocols addressed motivations for
entrepreneurship, challenges encountered,
support systems utilized, and aspirations for
business growth. Focus groups facilitated
discussion of community-level factors, social
norms, and collective experiences.

Data Collection Procedure

Data collection occurred over six months,
employing trained research assistants familiar
with local languages and cultural contexts.
Entrepreneurs were contacted through multiple
channels including MSME registries, women
entrepreneur associations, and community
networks. Prior to participation, researchers
explained the study purpose, ensured
confidentiality, and obtained informed consent.
Questionnaires were administered in Hindi or
English based on participant preference, with
research assistants available to clarify questions
and ensure accurate responses.

Face-to-face interviews were preferred to
maximize response rates and data quality, though
telephone interviews were conducted when
necessary for geographically dispersed
participants. Each questionnaire required
approximately 45-60 minutes to complete. Semi-
structured interviews lasted 60-90 minutes, while
focus group discussions ranged from 90-120
minutes with 6-10 participants per group.
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Data Analysis

Quantitative data were analyzed using
SPSS version 25.0. Descriptive statistics
including frequencies, percentages, means, and
standard deviations characterized the sample and
key variables. Independent samples t-tests
examined mean differences in SWOT
dimensions between two-category demographic
variables (location in backward area, marital
status). One-way Analysis of Variance (ANOVA)
tested mean differences across multi-category
demographic variables (organizational form,
age, community, educational qualifications).
Post-hoc tests using Bonferroni correction were
conducted when ANOVA revealed significant
differences, identifying specific group
comparisons driving overall effects.

Pearson correlation coefficients assessed
relationships among the four SWOT dimensions,
examining how strengths, weaknesses,
opportunities, and threats interrelate in the
entrepreneurial experience. Statistical
significance was evaluated at both 5% (p<.05)
and 1% (p<.001) levels, with the more stringent
1% criterion preferred for hypothesis testing to
minimize Type I error.

Qualitative data from interviews and focus
groups were transcribed verbatim and analyzed
thematically to identify recurring patterns,
experiences, and perspectives that enriched
interpretation of quantitative findings. Thematic
analysis followed iterative coding procedures,
with themes emerging both deductively from the
research framework and inductively from
participant narratives (Braun & Clarke, 2006).
Ethical Considerations

The study adhered to ethical research
standards, obtaining approval from the
institutional review board. Participants provided
informed consent after receiving comprehensive
information about study purposes, procedures,
risks, and benefits. Confidentiality was
maintained through anonymous data coding,

with identifying information stored separately
from research data. Participants were informed
of their right to withdraw without penalty and
to skip questions causing discomfort.
RESULTS AND INTERPRETATIONS

Demographic Influence on Entrepreneurial
Strengths

Analysis of entrepreneurial strengths
revealed significant variations across several
demographic dimensions. The mean strength
scores ranged from 32.20 to 34.62 across
demographic categories, indicating moderate to
high entrepreneurial strength overall.

Organizational form showed no significant
influence on entrepreneurial strength (F=12.378,
p=-098), suggesting that whether entrepreneurs
operated sole proprietorships (M=33.04,
SD=3.189), partnerships (M=33.45, SD=2.835),
or private limited companies (M=34.49,
SD=1.739) did not substantially affect their
perceived strengths. This finding supports
acceptance of the null hypothesis that
organizational structure does not significantly
impact entrepreneurial strength.

Location in backward areas significantly
influenced entrepreneurial strength (t=2.771,
p=.006). Entrepreneurs whose units were
situated in backward areas demonstrated higher
mean strength scores (M=34.13, SD=2.837)
compared to those in non-backward areas
(M=33.45, SD=2.567). This counterintuitive
finding suggests that entrepreneurs operating in
economically disadvantaged regions may
develop greater resilience and resourcefulness,
compensating for infrastructural limitations
through enhanced personal capabilities.

Age emerged as a highly significant factor
influencing entrepreneurial strength (F=18.554,
p<.001). Entrepreneurs above 50 years exhibited
the highest mean strength scores (M=34.58,
SD=1.191), while those aged 21-30 years
showed the lowest (M=32.20, SD=3.733). This
progressive increase in strength with age
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indicates that accumulated experience,
established networks, and refined business
acumen contribute substantially to
entrepreneurial capability. The relationship was
linear across age categories, with each successive
age group demonstrating higher mean scores: 31-
40 years (M=33.68, SD=2.360) and 41-50 years
(M=34.30, SD=2.294).

Community affiliation showed no
significant effect on entrepreneurial strength
(F=1.259, p=.071). Mean scores across
communities were relatively homogeneous: OC
(M=33.52, SD=1.618), BC (M=33.46,
SD=3.563), MBC (M=33.66, SD=2.356), and
SC/ST (M=33.74, SD=2.275). This suggests that
entrepreneurial strength development transcends
caste-based social stratification in the MSME
context.

Marital status significantly influenced
entrepreneurial strength (t=4.801, p<.001), with
married entrepreneurs reporting higher strength
scores (M=34.09, SD=2.297) compared to single
entrepreneurs (M=32.90, SD=3.183). This
difference may reflect the stability, family
support, and shared resources that marriage
provides, enabling stronger entrepreneurial
positioning.

Educational qualifications demonstrated
highly significant effects on entrepreneurial
strength (F=19.502, p<.001). Interestingly,
entrepreneurs with professional degrees showed
the highest strength (M=34.62, SD=1.560),
followed closely by those with school-level
education (M=34.54, SD=2.224). Post-graduates
exhibited the lowest strength scores (M=32.39,
SD=3.519), with diploma/degree holders falling
in between (M=33.55, SD=2.254). This non-
linear relationship suggests that both practical
professional training and foundational education
contribute to entrepreneurial strength, while
advanced academic credentials without
professional application may be less directly
beneficial in MSME contexts.

Demographic Influence on Entrepreneurial
Weaknesses

Entrepreneurial weakness scores ranged
from 36.13 to 40.74 across demographic
categories, with higher scores indicating greater
perceived weaknesses.

Organizational form significantly
influenced entrepreneurial weaknesses
(F=5.524, p=.004). Partnership firms reported
the highest weakness scores (M=39.89,
SD=2.930), followed by private limited
companies (M=39.11, SD=3.470) and sole
proprietorships (M=38.56, SD=4.838). The
greater complexity and coordination
requirements of partnership arrangements may
explain elevated weakness perceptions in this
organizational form.

Location in backward areas strongly
affected entrepreneurial weaknesses (t=3.667,
p<.001). Entrepreneurs in backward areas
reported significantly higher weakness scores
(M=39.75, SD=4.404) compared to those in non-
backward areas (M=38.51, SD=3.138). This
finding aligns with expectations that
infrastructural deficits, market access
limitations, and institutional support gaps in
economically disadvantaged regions create
greater operational challenges.

Age significantly influenced weakness
perception (F=5.729, p<.001). Entrepreneurs
aged 41-50 years reported the highest weakness
scores (M=40.74, SD=1.906), while those aged
21-30 years showed the lowest (M=36.13,
SD=6.289). Middle-aged entrepreneurs may face
greater work-life balance challenges and health
concerns while simultaneously managing
established but demanding businesses. The
progression shows: 31-40 years (M=39.66,
SD=1.891) and above 50 years (M=40.29,
SD=0.456).

Community affiliation showed no
significant impact on entrepreneurial
weaknesses (F=1.018, p=.101), with relatively
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consistent mean scores: OC (M=38.18,
SD=1.218), BC (M=38.89, SD=4.475), MBC
(M=38.69, SD=3.003), and SC/ST (M=38.53,
SD=5.396).

Marital status significantly influenced
weakness perception (t=8.527, p<.001). Married
entrepreneurs reported substantially higher
weakness scores (M=40.24, SD=1.822)
compared to single entrepreneurs (M=37.45,
SD=5.377). This pattern likely reflects the dual
burden of entrepreneurial responsibilities and
family obligations that married women often
navigate, potentially creating time constraints
and role conflicts.

Educational qualifications significantly
affected entrepreneurial weaknesses (F=10.392,
p<.001). School-educated entrepreneurs reported
the highest weakness scores (M=40.42,
SD=1.856), followed by professionals
(M=40.08, SD=0.599), diploma/degree holders
(M=39.91, SD=1.713), and post-graduates
(M=36.81, SD=6.194). Lower educational
attainment may limit access to sophisticated
business management techniques, technological
adoption, and strategic planning capabilities.
Demographic Influence on Entrepreneurial
Opportunities

Opportunity scores ranged from 38.02 to
40.77, indicating moderate availability of
entrepreneurial development opportunities
across the sample.

Organizational form did not significantly
influence opportunity perception (F=2.235,
p=.108), with similar mean scores across
categories: sole proprietorships (M=39.77,
SD=3.138), partnerships (M=40.18, SD=3.314),
and private limited companies (M=39.58,
SD=1.758).

Location in backward areas showed no
significant effect on opportunity availability
(t=0.506, p=.613), with comparable means for
backward (M=39.80, SD=3.302) and non-
backward areas (M=39.93, SD=2.565). This

suggests that entrepreneurship development
opportunities, possibly provided through
government schemes and institutional support,
are relatively equitably distributed across
geographic locations.

Age significantly influenced opportunity
access (F=23.380, p<.001). Entrepreneurs above
50 years reported the highest opportunity scores
(M=40.77, SD=2.162), while those aged 21-30
years showed the lowest (M=38.02, SD=3.868).
This progressive increase with age—31-40 years
(M=40.12, SD=2.453), 41-50 years (M=40.47,
SD=2.002)—indicates that established
entrepreneurs with mature businesses and
extensive networks gain preferential access to
development opportunities, potentially
exacerbating intergenerational resource
disparities.

Community affiliation did not significantly
affect opportunity availability (F=1.434,
p=-232), with means clustering around 40: OC
(M=39.64, SD=2.309), BC (M=40.00,
SD=3.904), MBC (M=40.06, SD=2.313), and
SC/ST (M=39.25, SD=1.924).

Marital status significantly influenced
opportunity access (t=7.060, p<.001). Married
entrepreneurs reported higher opportunity scores
(M=40.49, SD data missing in table) compared
to single entrepreneurs (M=38.67, SD=3.300).
Married status may facilitate opportunity access
through expanded social networks, greater
perceived stability, and enhanced credibility with
institutional stakeholders.

Educational qualifications significantly
affected opportunity availability (F=18.472,
p<.001). School-educated entrepreneurs reported
the highest opportunity scores (M=40.70,
SD=2.466), followed by diploma/degree holders
(M=40.32, SD=2.350), professionals (M=39.90,
SD=0.790), and post-graduates (M=38.38,
SD=3.874). This inverse relationship between
advanced education and opportunity access may
reflect policy priorities favoring grassroots
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entrepreneurship or possible overqualification
concerns among highly educated entrepreneurs
seeking development support.

Demographic Influence on Entrepreneurial
Threats

Threat perception scores ranged from
38.01 to 44.64, indicating substantial variation
in perceived business challenges across
demographic groups.

Organizational form did not significantly
influence threat perception (F=2.001, p=.136),
with similar means across categories: sole
proprietorships (M=42.65, SD=4.775),
partnerships (M=43.36, SD=4.986), and private
limited companies (M=42.47, SD=3.843).

Location in backward areas significantly
affected threat perception (t=2.123, p=.034).
Entrepreneurs in backward areas reported higher
threat scores (M=43.22, SD=5.442) compared
to those in non-backward arecas (M=42.31,
SD=4.009), reflecting greater market
uncertainties and competitive challenges in
economically disadvantaged regions.

Age significantly influenced threat
perception (F=6.262, p<.001). Entrepreneurs
aged 41-50 years reported the highest threat
scores (M=44.62, SD=2.521), while those aged
21-30 years showed the lowest (M=38.01,
SD=6.979). Middle-aged entrepreneurs
managing established businesses may be more
attuned to competitive threats and market
volatilities. The progression shows: 31-40 years
(M=43.86, SD=2.532).

Community affiliation showed no
significant effect on threat perception (F=1.618,
p=.098), with means relatively consistent: BC
(M=42.98, SD=5.900), MBC (M=42.9¢,
SD=3.398), and SC/ST (M=42.53, SD=3.790).

Marital status significantly influenced
threat perception (t=10.618, p<.001). Married
entrepreneurs reported substantially higher
threat scores (M=44.29, SD=2.401) compared
to single entreprencurs (M=40.12, SD=6.320).

This heightened threat sensitivity among married
entrepreneurs may stem from greater risk
aversion due to family financial responsibilities
and potential consequences of business failure
on household stability.

Educational qualifications significantly
affected threat perception (F=7.412, p<.001).
School-educated entrepreneurs reported the
highest threat scores (M=44.64, SD=2.249),
followed by diploma/degree holders (M=44.15,
SD=2.376), professionals (M=43.56,
SD=1.018), and post-graduates (M=38.90,
SD=7.025). Lower educational attainment may
limit threat mitigation capabilities through
restricted access to market intelligence, strategic
management knowledge, and professional
networks.

Correlational Relationships Among SWOT
Dimensions

Correlation analysis revealed significant
interrelationships among all SWOT dimensions,
providing insights into how these factors interact
in the entrepreneurial experience.

Strengths and weaknesses demonstrated a
significant negative correlation (r=-0.345,
p<.001), indicating that stronger entrepreneurial
capabilities correspond with fewer perceived
weaknesses. This inverse relationship suggests
that competency development in one area may
simultaneously address deficiencies in others.

Strengths and opportunities showed a
strong positive correlation (r=0.595, p<.001),
suggesting that entrepreneurs with greater
capabilities are better positioned to identify,
access, and leverage development opportunities.
This relationship may also be reciprocal, with
opportunities enabling further strength
development.

Strengths and threats exhibited a
significant negative correlation (r=-0.495,
p<.001), indicating that stronger entrepreneurs
either face fewer threats or are better equipped
to manage existing threats without perceiving
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them as severe challenges.

Weaknesses and opportunities
demonstrated a significant negative correlation
(r=-0.271, p<.001), suggesting that
entrepreneurial deficiencies constrain
opportunity access or limit the ability to
capitalize on available opportunities.

Weaknesses and threats showed a strong
positive correlation (=0.619, p<.001), indicating
that entrepreneurs with greater weaknesses face
more severe threats or are more vulnerable to
environmental challenges. This relationship
underscores the compounding nature of
entrepreneurial disadvantage.

Opportunities and threats exhibited a
significant negative correlation (r=-0.436,
p<.001), suggesting that favorable opportunity
environments correspond with reduced threat
exposure, or that threat-heavy contexts constrain
opportunity emergence.

DISCUSSION

This study demonstrates that demographic
characteristics play a critical and
multidimensional role in shaping the strengths,
weaknesses, opportunities, and threats
experienced by women entrepreneurs in Uttar
Pradesh’s MSME sector. The findings challenge
uniform models of entrepreneurial development
by showing that demographic factors
simultaneously enhance capabilities and
intensify vulnerabilities, influencing both
internal entrepreneurial capacity and external
environmental interactions.

Age emerged as a key determinant across
all SWOT dimensions. Older entrepreneurs
exhibited stronger capabilities and greater access
to opportunities, reflecting accumulated
experience, social capital, and resource
mobilization capacity. However, they also
reported higher weaknesses and threat
perceptions, suggesting increased exposure to
competitive pressures and operational risks. The
progressive increase in opportunity access with

age raises concerns about systemic barriers faced
by younger entrepreneurs, despite policy
emphasis on youth entrepreneurship.

Marital status produced a dual effect.
Married women entrepreneurs demonstrated
greater strength and opportunity access, likely
supported by family stability and social
networks, but also perceived higher weaknesses
and threats. This pattern reflects the gendered
nature of entrepreneurship in traditional
contexts, where women balance business
responsibilities with domestic roles, heightening
vulnerability and risk sensitivity.

Educational qualifications showed non-
linear relationships with SWOT dimensions.
Professional education consistently supported
stronger outcomes, while post-graduate
qualifications did not translate uniformly into
entrepreneurial advantage, challenging
conventional human capital assumptions. The
paradox of school-educated entrepreneurs
receiving more opportunities yet experiencing
greater weaknesses and threats highlights the
limitations of opportunity-driven policies
without complementary skill development.

Geographic location further revealed
contrasting dynamics. Entrepreneurs in
backward areas displayed greater resilience and
strength but faced elevated weaknesses and
threats, indicating adaptive capacity developed
under resource constraints alongside persistent
structural challenges. Comparable opportunity
access across locations suggests policy reach,
though not necessarily effectiveness in
addressing operational barriers.

Correlation analysis revealed reinforcing
SWOT cycles: strengths were positively linked
to opportunities and inversely related to threats,
while weaknesses intensified vulnerability.
These patterns underscore the importance of
early, targeted interventions. Overall, the
findings support context-sensitive
entrepreneurship frameworks and call for
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differentiated, demographically responsive
policies to strengthen women’s entrepreneurial
capacity and promote inclusive MSME
development.

CONCLUSION

This study empirically demonstrates that
demographic characteristics play a decisive role
in shaping the strengths, weaknesses,
opportunities, and threats experienced by women
entrepreneurs in Uttar Pradesh’s MSME sector.
The findings confirm that age, marital status,
educational qualifications, and geographic
location significantly influence entrepreneurial
capabilities and environmental interactions,
while organizational form and community
background exert limited effects. Older women
entrepreneurs exhibit stronger capabilities and
greater access to opportunities, but also
heightened awareness of weaknesses and threats,
reflecting both experiential advantage and
increased exposure to competitive pressures.
Married entrepreneurs similarly benefit from
enhanced strength and opportunity access, yet
perceive greater vulnerability due to work family
responsibilities.

Educational qualifications reveal non-
linear effects, challenging conventional human
capital assumptions. Professional and school
level education appear more closely aligned with
MSME operational realities than advanced
academic qualifications, while entrepreneurs in
backward areas demonstrate notable resilience
despite facing greater structural constraints.
Correlation analysis highlights reinforcing
cycles within the SWOT framework, where
strengths enhance opportunity access and
mitigate threats, whereas weaknesses intensify
vulnerability.

These findings underscore the need for
differentiated, demographically responsive
entrepreneurship policies rather than uniform
support models. Targeted interventions
addressing age-specific, education-specific, and

location-based needs are essential to strengthen
women’s entrepreneurial capacity, reduce
vulnerability, and promote inclusive MSME
development. The study contributes context-
specific evidence to entrepreneurship literature
and offers actionable insights for policy
formulation in developing regional economies.
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i ABSTRACT ]

The language of rights has formed part of our moral, legal and political
vocabulary for many centuries. The history of that language has not been one
of unimpeded growth but is probably true that it has achieved a wider range of
beings than ever before. Right is the matter of fact and logic not of fancies and
wishes. The word, ‘Right’ originates from Latin word ‘Rectus’ which means
straight or in accordance with what is just or good, Since ancient time up to
modern age various theories of rights came in the discussion mainly are;(a)
Natural theory of Rights,(b) Social contract theory of Rights &(c) Constructivist
theory of Rights.

Socrates is said to been the first who called philosophy down from heaven
and forced it to make inquires about life and manners and good and bad things.
In other words he is said to have been the founder of political philosophy. To
the extent to which this is true, he was the originator of the whole traction of
natural rights teachings. The particular natural rights doctrine which was
originated by Socrates and developed by Plato, Aristotle, the Stoics and the
Christian thinkers (especially) Thomas Aquinas may be called the classic natural
right theory

The language of rights has formed part of
our moral, legal and political vocabulary for
many centuries. The history of that language has
not been one of unimpeded growth but is
probably true that it has achieved a wider range
of beings than ever before. Right is the matter
of fact and logic not of fancies and wishes. The
word, ‘Right’ originates from Latin word
‘Rectus’ which means straight or in accordance
with what is just or good,'

Rights are so common in our world that
we might suppose that they are woven in to the
very fabric of human existence. But there have
been worlds without rights. The conventional
wisdom is the neither the ancient Greeks nor the
ancient Romans possessed the concept of right.
They did, of course possess ideas of right
conduct, but it seems that our notion of right did
not figure in their moral thinking or in their
system of law. There are also some contemporary
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cultures for which the idea of right is said to
been alien intrusion. Thus the idea that
individuals possess entitlements which it is
incumbent upon others to acknowledge and
respect is not an inescapable part of human
condition. Since ancient time up to modern age
various theories of rights came in the discussion
mainly are;

(a) Natural theory of Rights

(b) Social Contract theory of Rights

(c) Constructivist theory of Rights
Natural theory of Rights

Socrates is said to been the first who called
philosophy down from heaven and forced it to
make inquiries about life and manners and good
and bad things. In other words he is said to have
been the founder of political philosophy. To the
extent to which this is true, he was the originator
of'the whole traction of natural rights teachings.
The particular natural rights doctrine which was
originated by Socrates and developed by Plato,
Aristotle, the Stoics and the Christian thinkers
(especially) Thomas Aquinas may be called the
classic natural right theory.

The idea of natural rights must be unknown
as long as the idea of nature is unknown. The
discovery of nature is the work of philosophy.
Where there is no philosophy there is no
knowledge of natural rights as such. The Old
Testament, whose basic premise may be said to
be the implicit rejection of philosophy, does not
know ‘nature’ : the Hebrew term for nature is
unknown to the Hebrew Bible.It goes without
saying that “heaven and earth” e.g., is not the
same thing as “nature”, there is then, no
knowledge of natural right as such in the Old
Testament. The discovery of nature necessarily
precedes the discovery of natural right.2

If we take Socrates as the representative
of the quest for natural rights, we may illustrate
the relation of that quest to authority as follows:
in a community governed by divine laws, it is
strictly forbidden to subject these laws to
genuine discussion, i.e. to critical examination,

in the presence of young man ; Socrates,
however, discusses natural rights- a subject
whose discovery presupposes doubt of the
ancestral or divine code- not only in the presence
of young men but in conversation with them.
Some time before Plato, Herodotus had indicated
this state of things by the place of the only debate
which he recorded concerning the principle of
politics: he tells us that that free discussion took
place in truth — loving Persia after the slaughter
of Magi.’This is not to deny that, once the idea
of natural right has emerged and become a matter
of course, it can easily be adjusted to the belief
in the existence of divinely revealed law. We
merely contend that predominance of that belief
prevents the emergence of the idea of natural
right or makes the quest for natural right
infinitely unimportant; if man knows by divine
revelation what the right path is, he does not have
to discover the path by his unassisted efforts.

Very roughly speaking, we may distinguish
three different manners in which the classics
understood natural right. These three types are
the Socratic- Platonic, the Aristotelian, and the
Thomistic. As regards the Stoics, it seems to me
that their natural right teaching belongs to the
Socratic- Platonic type. According to a view
which today is fairly common, the Stoics
originated an entirely new type of natural right
teaching. But to say nothing here of other
considerations, this opinion is based on neglect
of the close connection between Stoicism and
Cynicism*, and Cynicism was originated by a
Socratic.

(i) Socratic—Platonic-Stoic Approach on
Natural Right-

Socratic—Platonic— Stoic natural right
teaching find the conflict between the two most
common opinions regarding justice: that justice
is good and that justice consists in giving to
everyone what is due to him. What is due to a
man is defined by law, i.e., by the law of the
city. But the law of the city may be foolish and
hence harmful or bad. Therefore, the justice that
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consists in giving to every one what is due to
him be may be bad. If justice is to remain good,
we must conceive of it as essentially independent
of law. We shall then define justice as the habit
of giving to everyone what is due to him
according to nature.

Let us take the example of the big boy who
has a small coat and the small boy who has a big
coat. The big boy is the lawful owner of the small
coat because he, or his father, has bought it. But
it is not good for him, the wise ruler will therefore
take the big coat away from the small boy and
give it to the big without any regard to legal
ownership. The least we have to say is that just
ownership is entirely different from legal
ownership®. If there is to be justice the wise ruler
must assign to everyone is truly due to him or
what is the by nature good for him. Thus, justice
exists, then, only, in a society in which everyone
has what he can use well. Justice is identical with
membership in such a society and devotion to
such a society- a society according to nature.

The justice of the city may be said to
consist in acting according to the principle “from
everyone according to his capacity and to
everyone according to his merits.” A society is
just it its living principle is “equality of
opportunity “, i.e., “if every human being
belonging to it has opportunity, corresponding
to his capacities, of deserving well of the whole
and receiving the proper reward for his deserts,
Since there is no good reason for assuming that
the capacity for meritorious action is bound up
with sex, beauty, and so on, “discrimination” on
account of sex, ugliness, and so on is unjust.®
The only proper reward for service is honor, and
therefore the only proper reward for outstanding
service is great authority.

In order to be truly just, civil society would
have qualification; civil society must be
transformed in to the “World- State”. That is
necessary said to appear also from the following
consideration : Civil society as closed society
necessarily implied that there is more than one

Civil society, and there with that war is possible.
Civil society must therefore foster warlike habits.
But these habits are at variance with the
requirement of justice.

Here, “World-state” as an all
comprehensive human society subject to one
human government is in truth the cosmos ruled
by God, which is then the only true city, or the
city that is simply according to nature because
it is the only city which is simply just. Man are
citizen of this city, or freemen in it, only if they
are wise, their obedience to the law which orders
the natural city, to the natural law, is the same
thing as prudence.’

Conclusively, the notion that natural right
must be diluted in order to become compatible
with Civil society is the philosophic root of the
later distinction between the primeval natural
right and the secondary natural right.® This
distinction was linked with the view that the
primeval natural right, which excludes private
property and other characteristic features of civil
society, belong to man’s original state of
innocence, where as the secondary natural right
is needed after man has become corrupted, as a
remedy for his corruption. We must not overlook,
however the difference between the notion that
natural right must be diluted and the notion of
secondary natural right. If the principles valid
in Civil society are diluted natural right, they
are much less venerable then if they are regarded
as secondary natural right, i.e. as divinely
established and involving as absolute duty for
fallen man. Only in the later case is justice, as it
is commonly understood, unquestionably good.
Only in the latter case does natural right in the
strict sense or the primary natural right cease to
the dynamite for Civil society.

Cicero has embodied in his writings
mitigated version of the original Stoic natural
law teaching. Hardly any trace of the connection
between Stoicismand Cynicism is left in his
presentation. Natural Law as presented by him
does not seem to have to be diluted in order to
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become compatible with Civil society; it seems
to be in natural harmony with Civil society.
Accordingly, what one is tempted to call the
“Ciceronian natural-law teaching”comes closer
to what is regarded at present by some scholars
as the typical pre-modern natural law teaching
than any earlier doctrine of which we have more
than fragments. It is therefore of some
importance that Cicero’s attitude toward the
teaching in question be not misunderstood.’ The
least that must be said is that Cicero did not
regard the Stoic natural law teaching in so far it
goes beyond Plato’s teaching of natural right, as
evidently true.
(ii) Aristotelian Approach on Natural Right-
Aristotle gave thematic treatment of natural
right and expressed his own view in barely
covered one of the Nicomachean Ethics. In
addition, the passage is singularly elusive ; it is
not illumined by a single example of what is by
natural right. According to Aristotle, There is
no fundamental disproportion between natural
right and the requirement of political society, or
there is no essential need for the dilution of
natural right.!® In this, as well as in many other
respects, Aristotle opposes the divine madness
of Plato and, by anticipation, the paradoxes of
the Stoics, in the spirit of his unrivaled sobriety.
A right which necessarily transcends political
society, he gives us to understand can not be the
right natural to man who is by nature a political
animal. Plato never discusses any subject be it
the city or the heavens or numbers- without
keeping in view the elementary Socratic question
“what is the right way of life?”” And simply right
way of life proves to be the philosophic life. Plato
eventually defines natural right with direct
reference to the fact that the only life which is
simply just, is the life of the philosopher.
Aristotle says simply that natural rightis a
part of political right. This does not mean that
there is no natural right outside the city or prior
to the city. To say nothing of the relations
between parents and children the relation of

justice that obtains between two complete
strangers who meet on a desert island is not one
of political justice and is nevertheless determined
by nature. What Aristotle suggests it that the most
fully developed from of natural right is that
which obtains among fellow-citizens; only
among fellow-citizens do the relations which are
the subject matter of right or justice reach their
greatest density and indeed their full growth."

The second assertion regarding natural
right which Aristotle makes-an assertion much
more surprising than the first - is that all natural
rights are changeable.!> According to St. Thomas
Aquinas, this statement must be understood with
a qualification: the principles of natural right,
the axioms from which the more specific rules
of natural right are derived, are universally valid
and immutable; what are mutable are only the
more specific rules (e.g. the rule to return
deposits). The Thomistic interpretation is
connected with the view that there is a habitus
of practical principles, a habitus which he call
“conscience” or, more precisely synderesis. The
very term show that this view is alien to Aristotle
: it is of Pattistic origin."?

Aristotle says explicitly that all right, hence
also all natural right - is changeable ; he does
not qualify that statement in any way. There
exists an alternative medieval interpretation of
Aristotle’s doctrine, namely, the Averroistic view
or, more adequately stated, the view
characteristic of the falasifa (i.e., of the Islamic
Aristotelians) as well as of the Jewish
Aristotelians. This view was set forth within the
Christian world by Marsilius of Padua and
presumably by other Christian or Latin
Averroists, Aristotle understand by natural right
“legal natural right”.!4

Aristotle does not primarily think of any
general proposition but rather of concrete
decisions. All action is concerned with particular
situations. Hence justice and natural right reside,
as it were, in concrete decisions rather then in
general rules. Aristotle recognized the existence
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of such principles, e.g. of those principles which
he stated when speaking of “commutative” and
“distributive” justice. Similarly, his discussion
of the natural character of the city (a discussion
which deals with the question of principle raised
by anarchism and pacificism) to say nothing of
his discussion of slavery is an attempt to
establish principles of right. These principles
would seem to be universally valid or
unchangeable.

According to Aristotle natural right must
be mutable in order to be able to cope with the
inventiveness of wickedness. What can not be
decided in advance by universal rules, what can
be decided in the critical moment by the most
competent and most conscientious statesmen on
the spot, can be made visible as just, in
retrospect, to all ‘the objective discrimination
between extreme actions which were just and
extreme actions which were unjust is one of the
noblest duties of historian.!s

Difference between Aristotelian and
Machiavellianism views on natural is important.
Machiavelli denies natural right, because he
takes his bearings by the extreme situations in
which the demands of justice are reduced to the
requirements of necessity, and not by the normal
situations in which the demands of justice in the
strict sense are the highest law.'*Furthermore,
he does not have to overcome a reluctance as
regard the deviations from what is normally right
on the contrary. He seems to derive no small
enjoyment from contemplating these deviations,
and he is not concerned with the punctilious
investigation of whether any particular deviation
is really necessary or not. The true statesman in
the Aristotelian sense, on the other hand, takes
his bearing by the normal situation and by what
is normally right, and he reluctantly deviates
from what is normally right only in order to save
the cause of justice and humanity itself. No legal
expression of this difference can be found. its
political importance is obvious. the two opposite
extremes, which at present are called “cynicism”

and “idealism” combine in order to blue this
difference and, as everyone can see, they have
not been unsuccessful.

(iii) Thomistic Approach on Natural Right

The Thomistic doctrine of natural right or,
more generally expressed, of natural law is free
from the hesitations and ambiguities which are
characteristic of the teachings, not only of Plato
and Cicero but of Aristotle as well. St.Thomas
Aquinas understand, natural law strictly
speaking, i.e. law knowable to the unassisted
human mind, to the human mind which is not
illumined by divine revelation. This doubt is
strengthened by the following consideration :
The natural law which is knowable to the
unassisted human mind and which prescribes
chiefly actions in the strict sense is related to, or
founded upon the natural end of man; that end
is twofold moral perfection and intellectual
perfection ; intellectual perfection is higher in
dignity than moral perfection or wisdom, as
unassisted human reason knows it does not
require moral virtue."”

St.Thomas solve this difficulty by virtually
contending that according to natural reason the
natural end of man is insufficient or points
beyond itself or more precisely, that the end of
man can not consist in philosophic investigation,
to say nothing of political activity. Thus the
natural reason itself creates a presumption in
favor of the divine law, which completes or
perfects the natural law. At any rate, the ultimate
consequence of the Thomistic view of natural
law is that natural law is practically inseparable
not only from natural theology-i.e., from a
natural theology which is, in fact based on belief
in biblical revelation-but even from revealed
theology. Modern natural law was partly a
reaction to this absorption of natural law by
theology.!®

The modern efforts were partly based on
the premise which would have been acceptable
to the classics, that the moral principles have a
greater evidence than the teaching even of
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natural theology and, therefore, that natural law
or natural right should be kept independent of
theology and its controversies. The second
important respect in which modern political
thought returned ‘to the classics by opposing
Thomistic view is illustrated by such issues as
the indissolubility of marriage and birth control.
A work like Montesquieu’s spirit of Lawsis
misunderstood if one disregards the fact that it
is directed against the Thomistic view on natural
right Montesquieu tried to recover for
statesmanship a latitude which had been
considerably restricted by the Thomistic
teaching. What Montesquieu’s private thoughts
were will always remain controversial. But it is
sate to say that what he explicitly teaches, as a
student of politics and as politically sound and
right, is nearer in sprit to the classics than to
Thomas. .

ConclusivelyNatural rights are those rights
which are considered to be the inborn rights of
the individuals, such as, the right to life and
liberty. These rights are also considered to be
inalienable, sacred and inherent in the human
personality, such that no earthly authority can
take them away. The idea of natural rights can
be traced to the Stoic Philosophers who
reformulated the Greek-City-State ideas of
isogoriaor equal freedom of speech, and
isonomia, or equality before law, as universal
rights, something which men under all forms of

governments and all times were entitled to enjoy.

Natural right theory can be divided roughly in

three approaches, first, Socratic - Platonic,

second Aristotelian and third Thomestic.
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| ABSTRACT |

Women are backbone of rural economy and they are part of every kind of
economic and social activity. Therefore, it is impossible to separate the women
from agriculture in rural areas. The study is focused on the role and participation
of the rural women in agriculture development and agriculture activities in the
block. For the study primary data was collected with the help of questionnaire
base survey method. The methods such as probit model and participation index
was applied to analysis of the collected data. The study has found that, women
are more likely to be involved in strategy formulation, asset acquisition, and
financial output management. Employing personnel, borrowing funds, and
handling fertilizer are examples of operational logistics that show significant
participation. Using their greatest agency in financial management and
agricultural product marketing, the participation index demonstrates that women
in this region are not just laborers but also significant participants in the strategic
and post-production stages of agriculture.

1.1 Introduction male work (Sheela, 2022). In every developing

Women contribute majority of the labour
required for agricultural operations. In addition
to their regular home duties, they participate in
agricultural operations (Shradha and Kumar,
2020). Since they are not directly compensated,
the majority of the contributions made by women
to the agricultural industry are likewise
unrecorded. In all landholding sizes, the
contribution of female labour to agricultural
productivity is consistently greater than that of

nation, women play a crucial role in the rural
and agricultural economies (Umar et al., 2020;
Ghosh et al., 2021). In many parts of the world,
where social and economic factors are affecting
the agricultural sector, their roles are fast
evolving and differ significantly between and
within regions. Rural women frequently oversee
intricate households and manage variety of
livelihood practices (Egwuonwu, 2018; Mulema
etal., 2021; Kebede, 2024). India’s economy is
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mostly based on agriculture. Despite the
improvement, over 68% of the population still
lives in rural areas, with 60% of houscholds
relying on agriculture as their primary source of
income. In developing nations like India, where
it is the primary activity of the impoverished,
and agriculture plays a significant role in both
growth and poverty reduction (Malapit et al.,
2019; Tavenner and Crane, 2022).

The structural foundation of the nation is
agriculture. According to Deshpande (2019),
kitchen gardening, harvesting, seedling rearing,
and transplanting are the primary tasks
performed by farm women. Due to certain social
barriers and gender bias, women’s contributions
to farming and raising the standard of living in
rural regions are sometimes disguised.
According to Asadullah and Kambhampati
(2021) and Ghosh et al. (2021), government
programs for women in agriculture frequently
fail. According to Eboh (2000), rural women
frequently oversee intricate households and
pursue many means of subsistence. Producing
agricultural crops, caring for animals, processing
and preparing food, working for wages in
agricultural or other rural businesses, gathering
fuel and water, trading and marketing, taking
care of family members, and maintaining their
homes are some of their typical activities
(Hiremath and Balasubramanya, 2009). Due to
widespread male migration to the block’s
neighboring cities, women now make up the
labour force in rural areas. As a result, a sizable
percentage of women work in agriculture and
animal management in the Arihori block.
Objective:To study the role and participation
of the rural women in agriculture development
and agriculture activities in the block.

1.2 Research Methodology

Data Sources : The study is based on both
the data source i.e. qualitative and quantitative
source based on questionnaire and primary
observation of the researcher. The primary data
is collected with the help of organized and

structured questionnaire which was prepared
with the help of pilot survey from the field study.
The stratified random sampling method used for
the purpose of field survey and almost 30 sample
was selected from Arihori block from Hardoi
District.

1.2.2 Data analysis

The descriptive statistical data analysis is
done in the study based on the collected data
from primary field survey. The components of
descriptive statistical analysis such as bar, line,
pie and composite diagram have been used in
the study and women responses and participation
is evaluated with the help of Probit score and
Participation index.
1.2.2.1 Probit Score

The characteristics influencing women’s
participation in agricultural activities were
identified using the Probit model. Not every
woman in the study area participated in the
agricultural activities. Women’s program
participation was therefore the dependent
variable, with a value of one for participation
and zero for non-participation (Kumar et al.,
2025).

Calculate Participation (P)

To determine the overall number of women
involved in decision-making, add the totals for
“Independent,” “With Husband,” and “With
Relatives”.

Sample Size (N)

Based on your data, each row totals 30

respondents.
Find the Proportion (p)
Divide the Participation by the Sample Size

__ Participation
P == =

Determine the Z-score

Use the Standard Normal Cumulative
Distribution table based on your proportion.
Calculate Probit Value

The Probit Score measures the “threshold”
of participation. It is derived from the proportion
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(p) of women who participate (answering either
“Sometimes” or “Always”).

Sometimes + Always
N

p=

1.2.2.2 Participation index

The Participation Index (PI) measures the
degree of women’s participation by allocating
weights to the various decision-making levels.
The following formula and weighting scale are
frequently employed in agricultural extension
research:

Yo (fi X w;)
PI=—%=_t"_% 5100
N x Max Weight ~
I I‘.f.-l.'n'-':l,s % 2) + l‘f."tnr.‘ftr'uf:e % 1) + Kl,fv\'ur'r x 0)

PT x 100

N x?2

(Where N = 30 and the Maximum Weight = 2)

The Participation Index (PI) is calculated
by assigning weights to the responses: Always
(2), Sometimes (1), and Never (0).
Result and Discussion
1.3 Participation scenario of women in
agriculture related Events

Women are backbone of rural economy and
they are part of every kind of economic and
social activity. Therefore, it is impossible to
separate the women from agriculture in rural
areas. The decision-making scenarios in

agriculture that are characterized by
collaborative management are shown in the
following table 1.1, where female participation
is mostly facilitated by shared consultation with
husbands. The “Decision with Husband” column
continuously records the highest frequency
across all eleven categories, peaking at 28
occasions for both the purchase of agricultural
implements and the choice of varieties. With 26
women reporting shared decisions on borrowing
money and 27 on the participation of family
members in operations, this collective trend
extends to labour and financial management.
Although statistically insignificant, independent
female agency is most prevalent in the post-
harvest and financial sectors, particularly in the
sale of produce (5), seed retention (4), and loan
advancement (4). On the other hand, family
consultation is still minimal, ranging from one
to four times per activity. Although it is
uncommon, complete exclusion from the process
(“No decision”) peaks during agricultural
harvesting (4) and intercultural operations (3).
When taken as a whole, these numbers show a
socioeconomic structure in which women
participate in agricultural administration, but
their impact is largely consultative rather than
independent, placing the married unit at the
center of agricultural authority.

Table 1.1: Participation of women in Decision making in Agriculture related activities

SL. | Decision Making Areas Independent Decision with | Decision with No
No. Female Husband Relatives decision
Decision

1. Selection of varieties 1 28 1 0

2. Quantity & type of fertilizer(s) to be used 3 24 2 1

3. Intercultural operations 1 25 1 3

4 Purchase of agricultural implements 0 28 2 0

5. Borrowing money for agricultural 1 26 2 1
operations

6. Use of family members in agricultural 1 27 1 1
operations

7. Hiring of engagement of laborers 2 24 3 1

8. Harvesting of crops 1 23 2 4

9. Produced retained for seed purpose 4 22 4 0
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10. | Marketing of the produce 5 24 1 0
11. | Advancing loan to others on agriculture
activities 4 25 1 0

Source: Based on Primary Survey, 2025

The women role is observed minimal in the
aspect of economic decision making and
financial aspects. A comparable situation is also
shown in the provided table 1.2. The data clearly
shows that rural women have little economic
autonomy, with a significant concentration of
decision-making power in the “Never”
participation category across all eight economic
variables. The exclusion is most noticeable when
it comes to high-capital assets: 27 women said
they never took part in the buying or sale of
property, and 28 were left out of choices about

cattle. Similar to this, there is very little female
participation in decisions pertaining to
agricultural infrastructure, such as the
installation of pump sets (25) and the purchasing
of farm machinery (27), with only one
respondent reporting “Always” taking part in
pump set installation. The management of
operational outputs shows a minor improvement
in participation; for example, eight women
“sometimes” participate in the sale of
agricultural excess, and six are active in the
acquisition of production inputs.

Table 1.2 : Participation or rural women in decision making process related to economic aspects

S.No. Particulars Never Sometimes Always
1. Purchasing/selling of land 27 3 0
2. Purchasing/selling of Cattle 28 2 0
3. Purchasing of farm machinery 27 3 0
4. Installation of pump set 25 4 1
5. Purchasing of production inputs 22 6 2
6. Selling of farm surplus 20 8 2
7. Selling of milk, eggs & vegetables 26 3 1
8. Others 22 4 4

Source: Based on Primary Survey, 2025

The data shows that just a small minority—
between 0 and 2 people in most categories—
consistently exert influence on key economic
transactions, despite these slight changes in daily
operational chores.

1.4 Probit Score of Women Participation in
agriculture development

The findings of a Probit model analysis,
which measures the factors and level of women’s
participation in several agricultural decision-
making domains, are shown in the table 1.3. With
proportions (p) ranging from a minimum of
0.867 to a maximum of 0.983, the statistical
estimations show a high likelihood of female
engagement in nearly every aspect of agricultural

management. The selection of varieties, the
purchase of agricultural tools, the retention of
produce for seed, the marketing of produce, and
the advancement of loans to others are the most
important factors that determine participation,
with the highest Probit value of 7.13 (and a
matching Z-score of 2.13). These findings, which
have been deemed statistically significant,
indicate that women are more frequently
included in financial output management,
acquiring assets, and strategy planning.
Operational logistics, such as employing
workers, borrowing money, and managing
fertiliser, all exhibit high participation and retain
a Probit value of 6.84. On the other hand, crop
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harvesting (Probit = 6.11; p=0.867) and
intercultural operations (Probit = 6.28) had the
lowest relative participation. A strong and
encouraging trend of female participation in
agricultural governance is statistically validated
by the Probit values taken together, which

continuously surpass the baseline of 5.0. This
suggests that women have an important role in
the technical and financial decisions that guide
the agricultural household, even while their
participation in physical labour duties like
harvesting may be somewhat lower.

Table 1.3 : Estimates of Probit model Determinants of women’s participation in decision
making related with agriculture activities

SL Decision Making Area Total Proportion Z- Probit
No. Participating (n) (p) Score Value
1. Selection of varieties 30 0.983* 2.13 7.13
2 Quantity & type of fertilizer 29 0.967 1.84 6.84
3. Intercultural operations 27 0.9 1.28 6.28
4. Purchase of agricultural implements 30 0.983* 2.13 7.13
5. Borrowing money 29 0.967 1.84 6.84
6. Use of family members 29 0.967 1.84 6.84
7. Hiring of laborers 29 0.967 1.84 6.84
8. Harvesting of crops 26 0.867 1.11 6.11
9. Produce retained for seed 30 0.983* 2.13 7.13
10. Marketing of the produce 30 0.983* 2.13 7.13
11. Advancing loans to others 30 0.983* 2.13 7.13

Source: Calculation based on Primary Survey, 2025

According to the Probit model estimates
shown in the table 1.4. Probit scores below 5.0
were statistically obtained for all eight economic
variables, meaning that participation is below
the 50th percentile in every category. The selling
of agricultural surplus has the highest level of
engagement, with a Probit score of 4.57 and a
proportion (p) of 0.333 (n=10), followed by the
purchase of production inputs (p=0.267, n=8)
with a score of 4.38. The construction of pump

sets and the sale of secondary produce
(vegetables and eggs) exhibit low engagement
with proportions of 0.167 and 0.133,
respectively, as the financial stakes rise. The
buying or selling of land and farm equipment
both produced a low proportion of 0.10 (n=3)
and a Probit score of 3.72, which is the most
noticeable exclusion in the management of high-
value capital assets.

Table 1.4 : Estimates of Probit model for Economic particulars for women’s
participation in agriculture activities

S.No. | Economic Particulars Participating (n) Proportion (p) | Z-score |Probit Score]
1. Selling of farm surplus 10 0.333 -0.43 4.57
2. Purchasing of production inputs 8 0.267 -0.62 4.38
3. Others 8 0.267 -0.62 4.38
4. Installation of pump set 5 0.167 -0.97 4.03
S. Selling of milk, eggs & vegetables 4 0.133 -1.11 3.89
6. Purchasing/selling of land 3 0.1 -1.28 3.72
7. Purchasing of farm machinery 3 0.1 -1.28 3.72
8. Purchasing/selling of Cattle 2 0.067 -1.5 3.5

Source: Calculation based on Primary Survey, 2025
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The buying and selling of cattle showed
the least amount of participation, with a Probit
score of 3.50 and a proportion of just 0.067. All
of these findings point to a persistent gender gap
in rural economic governance, indicating that
although women may have a say in operational
decisions, they are still largely excluded from
the fundamental financial transactions and asset-
related choices that determine agricultural
wealth and investment.

1.5 Participation index of women in
agriculture

Although not all women actively
participated in agriculture, it’s critical to
understand how a variety of factors affect
women'’s participation in agricultural operations.
People who live in poverty in rural areas,
particularly women, are vulnerable and
marginalized, which makes it difficult for them
to accept change. The table 1.5 that follows uses
a Participation Index (PI) to measure the impact
of women on different facets of agricultural
growth, showing a hierarchy in which financial
and market-oriented activities are emphasized

above field-based management of labour.
Produce marketing receives a Rank I with a
Participation Index of 71.11% and a total
weighted score of 64, making it the most
significant area of influence. The technical
choices pertaining to variety selection and seed
retention, which share Rank III with an index of
66.67%, are closely followed by advancing loans
to others (70.00%, Rank II). On the other hand,
women are still heavily involved in operational
logistics, such as employing workers (63.33%)
and using fertilizer (65.56%), although they have
less of an impact on the agricultural cycle’s
physical execution and maintenance stages. In
particular, intercultural activities and crop
harvesting are at the bottom of the hierarchy;
the latter has the lowest Rank X1 and a 56.67%
participation index. According to this index,
women in this region are not just workers but
also important participants in the strategic and
post-production stages of agriculture, using their
greatest agency in financial management and the
marketing of agricultural products.

Table 1.5 : Participation index of Women decision making role in
agriculture development related aspects

S.No. | Decision Making Area Total Weighted Score | Participation Index (%) Rank
1. Marketing of the produce 64 71.11 I
2. Advancing loan to others 63 70 II
3. Selection of varieties 60 66.67 111
4. Produced retained for seed purpose 60 66.67 11
S. Quantity & type of fertilizer 59 65.56 \Y%
6. Purchase of agricultural implements 58 64.44 VI
7. Use of family members in operations 58 64.44 VI
8. Borrowing money 57 63.33 VIII
9. Hiring of laborers 57 63.33 VIII
10. Intercultural operations 54 60 X
11. Harvesting of crops 51 56.67 XI

Source: Calculation based on Primary Survey, 2025

The Participation Index (PI) for women’s
involvement in economic decisions is shown in
the following table 1.6, which highlights far
lower levels of economic empowerment in sharp

contrast to their overall agricultural participation.
All eight categories’ indices are still very low,
with no place having a participation percentage
higher than 20%. Although they share Rank I,
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the highest-ranked activities—selling farm
surplus and other miscellaneous activities—only
get a P1of 20%. The purchase of manufacturing
inputs comes in second at 16.67% (Rank III),
indicating that women have a minor say in
regular operating expenses. Female agency
declines to insignificant levels as economic
decisions shift towards long-term capital

investments and asset management. The selling
of milk, eggs, and vegetables (8.33%, Rank V)
and the installation of pump sets (10%, Rank
IV) exhibit little involvement, but the most
important financial choices—buying and selling
property and farm equipment—share Rank VI
with a paltry 5% index.

Table 1.6 : Participation index of Women decision making role in
agriculture development related Economic Particulars

S.No. | Economic Particulars Total Score Participation Index (%) Rank
1. Selling of farm surplus 12 20 I
2. Others 12 20 I

3. Purchasing of production inputs 10 16.67 111
4. Installation of pump set 6 10 v
5. Selling of milk, eggs & vegetables 5 8.33 \%
6. Purchasing/selling of land 3 5 VI
7. Purchasing of farm machinery 3 5 VI
8. Purchasing/selling of Cattle 2 3.33 VIII

Source: Calculation based on Primary Survey, 2025

The buying and selling of cattle has the
lowest amount of participation, ranking eighth
with a participation rating of just 3.33%. When
taken as a whole, these rankings highlight the
systematic exclusion of women from high-value
economic governance, showing that although
they actively participate in farm management,
they nevertheless have a disproportionate
amount of influence over important household
assets and financial transactions. Highest

Participation: Produce marketing (71.11%) and
loan advancement (70.00%) have the highest
indices (Fig. 1.1). This is intriguing because it
shows that, despite the modest number of
“independent” women in this sample (5 and 4,
respectively), they have a substantial say in the
financial and commercial outcomes of the farm.
Moderate engagement: Seed retention (66.67%)
and variety selection indicate high engagement.

ntercultural operstions

Hirmgollgbores

Total Weighted Score

Parvricipation index of Wom en decision making role in agricultmee
developm ent related aspects

Farticipation Tndex (")

Figure 1.1 Participation index of Women decision making role in agriculture development related aspects
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This is consistent with traditional gender
roles, in which women are frequently responsible
for maintaining biodiversity and seeds. Lowest
Participation: Crop harvesting has the lowest
index (56.67%). This is consistent with the prior
Probit research, which shows that, in comparison
to other activities, women have the least effect
over the final harvesting phase. This suggests a
collaborative approach of decision-making as
opposed to an independent one. Overall, the
Ahirori region’s PI scores, which are primarily
between 60% and 71%, indicate a “Medium” to
“High” level of participation.

1.6 Conclusion

The foundation of the rural economy,
women participate in all economic and social
activities. As a result, it is impossible to keep
women out of rural agriculture. When it comes
to financial and economic decision-making,
women play a very small role. Women are more
likely to be involved in strategy formulation,
asset acquisition, and financial output
management. Employing personnel, borrowing
funds, and handling fertiliser are examples of
operational logistics that show significant
participation and maintain a Probit value of 6.84.
Using their greatest agency in financial
management and agricultural product marketing,
the participation index demonstrates that women
in this region are not just labourers but also
significant participants in the strategic and post-
production stages of agriculture.
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TS gRgeT Bl Il &9 @ g, aifds
TEIYR GRI & 3Tal Bl IS AR IR
Hed § TS S A | 3 IeATT DI e
WY TR R Sifdd Wl & Uah THhrs,
IR AMHRI Aied & U H WIUT R &
forg -feRTd gema &R FH1E™ IR BT
2, Ol 9 ®ad fbal &1 M §e1y, dfed
UITROT ERETT SR GTer GReq | Y AT
< |
I & IR
o TIEMYR YR H Sifdes TRTT Bl aeiH
RIf 3R oIl 1 fareetyor o=
qerm Sifds et & uf feaer o
STRadh T 3R GREDIT BT FedichT
PRAT |
o Sifdd WM & yafareig, AmIf®
3R e al B uEE BRAT
IR TR G H Sfded @l |
S[S! ATl BT g BRI |

o Jifdd WAl BT gerdl °d & foy

T 3R AT FHE IR
BT |

Ty a4

THEYR GRI, STRIQY BT qIH TT
SIS, T & HHI &F H faRed © &R
AUAT JUSTS:; A AR FHiy—ameniRd
Speferaeen & folg ST ST & | I8 S9us
27.57° H 28.6° I IMETTM 3R 80.34° ¥ 81.
30° gdT QUNCR & d19 bl &, [T &3he
ST 7,680 7 fahetiileR B | TEl @) @)
qMC 3R Sdle UYbR &I 2, S T, &,
g, TeTe AR freled &1 Wl & forg e
2 | M, TIRET, SR JTeRT St AfT Sid
ATl BT TGRAT U&H HRA! 8, Sl R4S
% forg AE@yef €| SHUg # 15 fawmN @

31 1,050 UTH GEATI &, T4 SAferepTer Sfrarel
F R R 7| FTEER ER B A9y
Ay HIE € | g8 &3 sig—fafdear |
g 2, T guar v e Wi B |
T ST H 3O B & dTag[g, TR
Wl & gwwEl | F8l Sifde @l @
SAARIHAT BT SR & | 5 eI H AEHGR
GRY BT Sifdedh WAl BT FHERIT R AT
& faeror & forq 9= T B |
JimeT ¥id ud fafda

39 MY & fow yfie R fgdue
QI UHR & At BT IUART o 147 2 |
oI 3Tidhs RIMYR WY & faf=T faem
gl & fhami, $Y faemgl, ik
&R yHur & A 9§ UaS Y | g
150 el &1 oferd far wan, o=+ 4
100 SIfde AT 3R 50 TRURMTT Tl H IS
o), AT FerTTcHdh fAReTyoT HYa BT | R
TR Ted ¥ SRR faby w7y, R
SIfde AT BT STTRadhT, NI, TR ARl
W g WA o | fgdiae ofibs WRBRI
RAIE, S’ IRARFTT Y f[d&mRT I ()
@ THIAS, IR U PV 9T & arfie
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& TRl & T By Y| 3w iR,
e U=, gfFere, 3R e Sered |
A SIHDNT Ul DI TS | SAip] bl fageiyor
IS AR ATAHSD (AT gIRT fdham,
SR gy & folt |iveder
IR o1 SeTRT faweiyor &1 IUANT o |
I &TF BT FIF G T | b
T, rAH grAer SfR sEi—wreNy aFl el
B A fbar a1 dife @mues aRkved
o< Bl 9D |
Sfde @dt o aRwmen

Sifde Wl v fears N ugfd &, Sl
RIS IR, PHICATEID], 3R ATaRIH

Sfdd W AT @1 SIRAT B 9917 T&H
IR Tpfds ARl & WReTT H AEayul
AT T € | I8 UTdfae Wre, 8 Wre,
3R Sifa®w die fizor faft &1 SuwanT &
A & gerohal & Nd ol 8, R
e wIfId SATGHAT gl 2 |

3¢ JIfAR<h, Sifdd W J g ey
@ oIt AM®HRI 2 | RIS SaRel | g
@Tel garf HuR 3R 3 Ry FHRINRA
& SIRIT BT B I © | ATEAGR IR 7,
SRl AT el By R R 2, Sifaws
Wl 9 IuTfed Sed YT dlel IcdTal ol
AT 9¢ T2 7, S fhami @t o # gfg ax

wU A yRafda IS & ITIART B ~FAaH I
Ui HATG PR WPId FEREl TR 37T
TRA €1 I8 WS &1 I&Ral, Sa—fafder,
3R TfaRoT TReTOT BT Fgrar <l & | Sfdw

ol § | Af¥ad WR TR Sifdd SATE] Bl
el 7T W 39 o wU | hyD
I 2 |

Serarg gRad+ @ ded #, Sifas @

W H 9T SdRP, Wle, B @Te, 3R Sifdd
Pie o fafday o1 SuanT fear Sirar 2 |
ST IeT AR & a0, TR,
3R oreaTgel @rEr ITeA B AR
ER SN & H, U8 e AN &
IWIRT AR fehrs; B Bl Arcarfzd Rl
=
Sifas It H) mazasar

SIfA® A B SMITIHAT ST & FHY
# gatqRefi, AT, oiv enffe g
P FHET & BT H SHR B AT TS 2 |
MRS Wl & s SUART | gy
@ IARAT H BHI, ST TGHY, IR Sig—
fafderar &1 B1RT g3l © | THHYR WY oI
SI—YeI &3l H, STl T AR 3T B
& forv I SdRaT 3R BIcHTRIdR] BT
ATIh ST BIT B, TSl BT I[oreRtT 3iR
S EREEl TR ThRIAS Y9 TSl B |

BT IO DI HH DAl & 3R Fefarg
IR ¥ AERIAT H&TH IR & | I8 R
GG BT SUANT B YATIRON RRAT Bl
JeTaT Il © | TRAMAYR W I &l |, T8t
et | iR sta—fafawar R 7, Sifds
Wil fearss f[Aar ok @re grer gired
FRA HT UH YA A B |
ARd 4 Sifde @dl a1 Rerfa

IRA ¥ Sifdd Wl 1 BTl & 9ui A
JeelRgHI™ Tl Bl &, Sl qaiarofiy Rerar
IR eI d Wel AT Bl QR B B
Qe JTl e 99 R8I © | AT 2024 T,
AR H I 17.64 TG g AR HH Sifde
WAl & e 7, O 3627 g TacaR
A gRacd= ufehar # | SIS hexeH
v,Q v ,x&id , xfl Ypj eoelt WFOAM) B
AR, RIS Tl &3 o fawg # =
WM WR &, Said Sifdd fGAmT o a1 &
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Al § Yo I ¥Edl g | Rifdes IRd
& U U Sifdd IF 7, iR YR g
SRES |1 9 feum # varRd €1 "
T, HERTSE, 3R oRYE Sifdd Wl &
& # eyl € |

R FERIAT USH &I ST © | SEIe}vl &
fag, et & ®w @Al § TR @g,
TH—HART, AR TH-SMRT BHIcATId]
HT IUIRT §¢ IET 7 | BTaliih, Sifdd Wil &
G &aF fl A AT 2, IR 2024—25 H

RBR 7 IR ?‘ﬁ deT TSI

fSTel o Heoll IATET B 17,589 gdcaX H I

(PKVY), I Sifas Swes wrdsd

(NPOP), 3R IR gl & & foly Sifdeied

HGATTIHTAHLT (MOVCDNER) ST

dhacl b BITT 3T 81 YUia: Sifda 2 | fiR
A, R fFaE, faoy wg 9 gerfaeie
Al S agHe g, 1 Sifde At 9

IS & J1Egq I Sifdd Wl Bl Ierd]
e & | A ASHY o, Tfderor, iR fauoe
H FERIAT UeH BRIl § | Oifdd Sdral @f
fatd 2024 # 5,000-6,000 HRIS BUT TD
U B, 3R 2028 TP 20,000 TS SUI TP
Uge Dl UGl © | Blailh, STa FHIUA

IR, SHICR, 3R Hell BT Tl F& a8,
ST 37e IR UATaReg o™ < & & |
2. Sifd® Gt o A= 3T UM IR
BRI el

CECIEESERCINEE IS CEARC I
JATILYDHAT DI IRAD IRl & FcARTD

AT, HH JUS, R IR T AT U5

qbilep] TAraR Sifded Wl Bl 3R qI;qh

AT RS € |
a1 # Sifds @dl

1. 9fde G 31 Rafa v wrfa
TAYAYR W, IR T BT FId TSI

STUE, SO SUSTS,; el 3R piu—aienRd

ST ¥ ST JITaRofig iR ey
TR 7 3R g 3 § | el @ Susirs,
B SUAL Sifdd WAl B ol gdd
IRRIT UM Rl 8 | TRBR gRT FdTferd
AT, O PKVY, fa™i & <9 a9 a&
fa<i 3R d-Id! T8I YeH &Ral B,

srefergeerr & foTT ST IdT 8, S8l T,

TErIdT A ® | fSTerm Sem faunT 1 sifds

g, g, iR afesat v wad €| ' ©
aul #, Ief Sifdd Wl BT 3R T 987 &,
RS G W B g, o HE

eoll SIS Dl 9e1dl o & forw ufrefor
frfaR @R S=1d 91 faaRor BrisH mnfora

foru € | 39 AR, gar v Sae &

P IARAT H HHT AR gATAROT gguUT, A
faml B ddfeqs ugfaal o R IRT
BT 2 | RAERFTA SN [d&™T A1 (PKVY)

3R TN TSI WRBR B Ugel 7 wifdd Wil

BT gerdl o H HAgayul qHeT S 2|

el 3§ Pz FoRexl | Sifdd @l Bl AN

fpar ST &1 8, S8l A & 9d SdR®,
HHRT 3R Sifdd e =0 & forw ufdreror

pcad! &3t H Sia—fafaerdr o1 axferd &=
@ foru Sfae W<t & micafed faar S e
2| BB faml 7 #edfd garr iR e
Uil BT Sifded Wl g Bl 2, S - &
&I STearg & foly IuYeh 2 | Tellfds, Sifdd
Wl T 98 YA OR 31T H SIRTedhdT &l
I R URMEG HH IuS ol Al
qIgd B | R ), RN JoHRl &R
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IR—RGRN FTeAl & dgdiT d et o
Sfae T & 9y B 95 R |
3. Afqsg B TG 3R I+ yHrg
TEHR R H Sifd® T @ JUR
IS S, 3R oo daeE 39 s
S & oIy aeel 991 © | Sifds ITal &
ggdl dRad IR el 7, R U ¥
fore anféfp SraR ue aRa) 21 Rl #
Sifdeh Heoll IeUTa, I 37T¢], THICR, 3IR
M, T Had W ORI | gfew fafa

PISATIR] & SYANT Bl FATK HR L,
STel, 3fR IR TGHYT Bl HH BRI & | TR
R #, S8l M IR WRET i Afedr
STl T WaT™ BRal ©, Sifdd Wl ol
UgEYT Pl e H WeRd 2| 98 g @
Sta—fafderar &7 qerar <<l B | gEar Iy
S @ e &3 |, Sifdd Wl R
gRReIfI® I b AReToT H AT ol B |

At 9 sdvar ¥ gar— 9fde @
H 919 AP, HHRE, 31X & WG BT STIRT
gl @1 SRaT @1 dddiferd wY A 991Q

& forg Y e @I e B | RGN
FERAT R fefoied #a, S $iY g,
fPa™l @I J19[, IR Jed, AR Sifdd

Gl ©| JEHR G B qme g Ao
RIS Wl & Uiy dedi bl bHl ol
TE 2| Ofe R, 9 eif-wrre iR

Jh1Ih] BT STHBRI U&TH PR V8 § | SHD
ifafRRe, Sifdd Tt & &g &7 Sdvar #
GUR, STefarg uRacd & J¥Tdl & HH B,
3R Sta—fafderar wRefor § ArTer fAerdr 2 |
TEHgR IR # Sifdd Wt @1 9grar <9 &
fou e deer il ik fham

MeR T, ALY BT FRAAT Bl 98aR 9911 &
T Bel SaTehdr ReR J8d 2 |
wWRegae® @rel SdTea— Sifdd Wt
RMIAe faeN | Joh @re s uaH
PRI ©, S DER, AYHE, AR 3T WY

SWIEH ATSHl (FPO) BT HIRD HRAT
eI © | Afe T 3R AT WR
R 3N YA By S, ar dTEEgR @R
SR U H Sifds W & U6 99 Bs
g9 Wl 7, Sl Tdre, e iR fhami
@ Ffg o gHEd & |
Sfas @dt & e

SIfds Wl Tadfedrs IR gafavo—
IRl BN Ught &, Sl TEHR ERI o
ST H TR, WReY, iR eferaRe &
fog w5 o™ yem wxal g1 fAEferRad
5D T A &

gafaor G¥evr Y sta—fafqear 9
gfg— Sifdd Tl IS SRS SR

AARITRT @ SREH BT HH I B | AEHYR
R H Sifde Afestdt, 9 <HTER IR WRad,
SUHRBIT & 419 ATBOT 81 &l 8 | F ST
tifieds @R g § d8aR 8 &, s
SURHT TR ®I geral fHerdr 2 |

mfefe o AR IR "4IT- Sifds
Jrel #I dfFe 3R 'vel AT H gfg &
PR, AEHR R & fHaE B dER
I U & R T | Sifdd HmEdl, o
el Ol ofR #eeife gaFn, &1
AT TR BT FRH HRAT B | ARBRI
A, S PKVY, fauoe @ik g\ #
el Ued dxal 8, v feam &
M &l T |
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BENEFITS OF
ORGANIC FARMING

(1) Environmental protection  (2) Improved soll fertility
and increased blodiversity

el

(3) Healthier food (4) Economic benefits and
production market demand

(8) Rural emploxment and

(5) Mitigating the impact

of chinate change

community development

SedrR] yRadT @& y9E Bl HH
DAT— Sifdd TAl B I Bl BA
PRl B AR SRy R & Ader

GG PRl 2 | T8 AT AT, ST TR
Foll Tud FHH BRI o | TIAGR GRI H,
TRl 91 IR W @ I 9§ W@
Sfdes Wt B8 @& T 990 @ iR
BAcl I Al e H T8 ¢ |

TIUT ASAR AR QTS
faera— Sifae Wdsm—amRa 8 ?,
Ry gmIoT a3 H AR & AR ded
& | TRIFGR I H Sifdep Wl I g aferor
IR HEhr AT RIFT THaR &1 FeRh
AT § 1 I8 Bic iR AMa fhasr &
e fAR 999 # Heg el B
Sifaes @dl | <1 gAfaar

Sfae W), fedre iR amarT § fhx

Al TR R S &3] H B Al bl
AT BRAT gsal ® | eEfeiRad v
N

o SINTRGAl Bl BHI— B fhaAr
P Afdd W BT ThATDI IR AT
P T THART 81 2 |

o ITd YHIVM ARTd— SIfddb STGT Bl
YA HET 3R Sifed B, S BI
fari @ forg dIfsreT 2 |

o URMI® &9 Suyv— Sifdd wdH
YoM g9t # SuST HH & Fahdl ¥,
ST fpamt &1 gdcared &Rl ® |

o dNIR d& WIfa uga— Sifdsw Sara
P foru Iy IR I 9OTRT dd
ugg a2

o ITd HH NId— Sifdd WdIHH—
JMERT BF & BRI fH SIfHdl B
JMALIHAT BT B |

o RIS Wl W A admgR
R H T IR T el @ foru
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LACK OF

t [~ 3 >

LIMITED

LACK OF
TRAINING

CHALLENGES OF
ORGANIC FARMING

HIGH Low
AWARENESS  CERTIFICATION
. = . __GOST

HIGH DEPENDENCE
MARKET ACCESS LABOR COST ON CHENICAL
-

CLIMATE
RISKS

FARMING

LACK OF
CONSUMER DEMAND

IS Wl B A IWORT Sifdd
T BT U H 9D B |

e URMEUT &1 HHI— Sfddr W
Th-Ihl, o qH—pHRe fHT, &
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fore gate ufderor &1 e 2 |

o TIAR] SIIReH— d1¢ AR J@T oI
STetary RN Sifdds BHa! T g4I
Pl 2 |

o g SR WEIdr— o SN
PKVY IUSE B, IR I B
3R faaRoT 3| 2 |

o SUHIRDT HIT B HHI— WHY R
TR Sifdd SATET BT ART IR ST RadhdT
T AT AT T )

HTETT Ud g3

o fHaml & foru Sifdw wal ) fafaa
SRR T IR TedTy WY |

o SIfdd YHIUE BT AIRTA I Afeqs! gRT
%4 fhaTery |

o URM® B SN & fory fhaAmi &l
foxTra F=TIaT Ue= & 979 |

o Jifdd IR & foIU I QIR T8

IIRI BT fadrT BT |

P THPT AR IR SR AT
B
o Sifdd Swrel & fafa & forg e
AEHRI AT BT Wrcdrs el |
o fE1 3R STa WReor & forw Sifaw
Wl Bl TRGRT Aromsl § urerfiddr
I SN |
o TEMR W # Wifde W & forg
FIRER—IMTRT AfSel P garar faar
GITY |
forems
S Wl TR ERT O FHiv—
eI &l | ggTaReiy Rerar, Ja waree,
IR e gl & foly e =agr &R
ferrs P & wU & SR W& Bl I8
I TS 59 I bl XGifbd Al © b
TR G @ SueTs; g, ueR ST
HAEA, 3R @ Siaarg Sifdd @l &
forg ameel aRRefRIT Ue™ Hxall & | IRERFTT

o ST TN $H B B AHaId 3 B IS ST (PKVY) AR 3 TRBN
Afed &I gerar feamng | ugall o et # Sifdsd el &1 ggrar o 4
o IRINE Wil ¥ Sifde @l § uRacs  Agyuol 4f#HaT 7418 7, fae wu 31 |fssrn,
% forg TRurag uferor aiford 811 Siweli died, ofR #Reifel gaMT S Scaral

o TH-HHRET AR Vg SdRG 40T &
fore < wfderor oy <enfud & |
o TR SR ¥ e & foy g
IR FE—UftREN Sfde 9w Aeiid

=
e PKVY Sl ATSTHRI T BTG 3R
AR Tt 991 ST |

& fog | Sifdw @l g o Id=ar, Sia—
ffderdr, iR STetar] uRad= & wwral &l
BH BT H FERID T, A1 B IE fhaHi o
M ggM 3R WReIqdd @rel Icred |
ANTETE <l B |

BTeAifdh, $Td JHTO NI, STTodd
B B, AR IR Tb AT gga ol

o SUHRHT SITHGAT g3 & folv Sfdw
TGl & ATl BT TR & |

o fHAFSAEHAETSHI (FPO) HIifdd
il & forv e fasaremy |

o fSRica #al & W 9 Sifds ol

At arfl N dRId § | 3BT TR
fqor oot & AR | T B | AREAgR
R # Sifde Wl B gerdr e & foru
R GARE BT STANT, fha Sdred
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| ABSTRACT |

Pesticides have been extensively used in agriculture for more than six

decades to protect crops and control pest populations. They belong to several
chemical classes, including organochlorines, organophosphates, and
carbamates. Among these, organophosphorous pesticides (OPPs) are widely
applied due to their high insecticidal efficiency, relatively rapid biodegradation,
and lower environmental persistence compared to organochlorines. However,
OPPs can contaminate water bodies, bioaccumulate in aquatic organisms, and
enter the human food chain, posing serious ecological and health risks.
Therefore, the identification of effective and environmentally sustainable
strategies for pesticide removal from agricultural and aquatic environments is
essential. This review summarizes the general characteristics of
organophosphorous pesticides, their routes of exposure, toxicological
mechanisms, and impacts on living organisms.

Keyword- Pesticides, Organophosphorous pesticide, Toxicity, Degradation.

I. Introduction

Pesticides are extensively used worldwide
to control insect pests, weeds, and disecase
vectors in agricultural, public health, and
commercial applications (Kim et al., 2016).
Compounds such as malathion are employed in
malaria control programs, while others like
triclosan are used for water disinfection. Climate
change—associated increases in temperature are
expected to further elevate pesticide usage in the
future (Chiu et al., 2017).

*

According to the Environmental Protection
Agency (EPA), pesticides are substances
designed to destroy or mitigate pests that threaten
food security and human health. Although
effective, their widespread application has led
to significant ecological disturbances.
Continuous pesticide input into riverine and
agricultural ecosystems adversely affects non-
target organisms and increases health risks for
human populations exposed directly or indirectly
through contaminated food, water, and air.
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Pesticides are broadly classified into
organochlorines, organophosphates, and
carbamates. Organophosphorous pesticides are
the most commonly used due to their high
efficacy, comparatively low mammalian toxicity,
and rapid biodegradability. Nevertheless,
repeated and indiscriminate application results
in biodiversity loss, pest resistance, and
contamination of non-target environments. It has
been reported that more than 95% of applied
pesticides may affect non-target species
(Simeonov et al., 2013). Aquatic organisms are
particularly vulnerable to pesticide exposure. For
example, exposure to organophosphorous
pesticide mixtures has been shown to inhibit
brain acetylcholinesterase and reduce liver
carboxylesterase activity in *Oncorhynchus
kisutch* (Laetz et al., 2014). Humans, occupying
the top of the food chain, face increased exposure
risks through dietary intake, drinking water,
inhalation, and dermal contact (Li et al., 2016).
Disruption of food-web interactions has also
been reported, with compounds such as
chlorpyrifos inducing behavioral alterations that
impair predator—prey relationships (Van et al.,
2014).

Although OPPs wundergo natural
degradation processes such as adsorption,
oxidation, and biodegradation, their
transformation products may exhibit greater
toxicity and persistence than the parent
compounds (Gupta et al., 2011). Due to their
hydrophobic and low-volatility nature, these
pesticides can persist and bioaccumulate in
aquatic environments (Zhang et al., 2010;
Ricardo et al., 2018). Organophosphorous
pesticides have been used for more than 80 years
in agricultural fields, gardens, and greenhouses,
particularly in developing countries where
agriculture is central to economic stability
(Lewis et al., 2016). Organophosphates are
synthesized through esterification of phosphoric
acid with alcohols and contain a reactive
phosphate ester group (Kwong, 2002). They

primarily act as insecticides and can also alter
soil microbial activity and plant biomass, thereby
affecting soil health (Usman et al., 2017).
I1. Routes of Exposure to Pesticides

Human exposure to pesticides may be acute
or chronic and varies according to geographic
location, occupational practices, and dietary
habits (Noyes et al., 2009). Occupational
exposure remains a major concern due to its
association with endocrine disruption in
agricultural workers and their offspring
(Magbool et al., 2016). Pesticides enter the
human body through three principal routes:
II. 1 Dermal Exposure

Dermal absorption occurs during pesticide
mixing, loading, spraying, and disposal through
direct contact, spills, or spray drift (Salvatore et
al., 2008). Liquid formulations are more readily
absorbed than solids, and exposure severity is
influenced by the use of protective equipment
(Macfarlane et al., 2013).
II. 2 Oral Exposure

Oral exposure is the most hazardous route
and may occur accidentally due to improper
storage, transfer to unlabeled containers, poor
hygiene practices, or reuse of contaminated
containers. Intentional ingestion for self-harm
represents a major public health issue,
accounting for approximately 250,000-370,000
deaths annually (Gunnell et al., 2007).
Organophosphates are responsible for a
substantial proportion of fatal pesticide
poisonings due to their high toxicity (Eddleston
et al., 2012).
I1. 3 Inhalation Exposure

Inhalation of pesticide aerosols during field
application or industrial use primarily affects the
respiratory system. The USEPA recommends
avoiding pesticide application at temperatures
above 30 °C to reduce volatilization and
inhalation risk. Eye exposure may also occur,
highlighting the need for protective eyewear.

Among exposure routes, inhalation
produces the most rapid toxic effects, followed
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by ingestion and dermal absorption (Kaushal et
al., 2021).
III. Toxicological Effects of Organophos-
phorous Pesticides

Organophosphorous pesticides exert
toxicity primarily through inhibition of
acetylcholinesterase (AChE), an enzyme
essential for terminating nerve impulse
transmission. Inhibition of AChE leads to
excessive accumulation of acetylcholine at
cholinergic synapses, neuromuscular junctions,
autonomic ganglia, and central nervous system
sites, resulting in continuous nerve stimulation
and neurotoxicity (Ayobani et al., 2020; Uwaifo
etal., 2020). Acetylcholine acts on two receptor
types: nicotinic receptors, which are ligand-gated
ion channels mainly present in skeletal muscles,
and muscarinic receptors, which are G-protein-
coupled receptors predominantly found in the
brain (White et al., 2016; Naughton et al., 2018).
Acetylcholine has greater affinity for muscarinic
receptors, leading to prolonged physiological
effects. AChE inhibition occurs through
phosphorylation of the enzyme by
organophosphates. Over time, this inhibition
becomes irreversible through an aging process
that strengthens the enzyme—phosphate bond
(Michael et al., 2019). The severity and onset of
toxicity depend on the chemical structure of the
pesticide and its metabolic conversion from less
toxic thions (P=S) to more toxic oxons (P=0).

Although neurotoxicity is the primary
outcome, organophosphorous pesticides can also
damage other organs. Toxic effects may develop
following a single exposure and often manifest
after a latent period of 10-20 days (Rathod and
Garg, 2017), underscoring the long-term health
risks associated with these compounds.
ITI. 1 Adverse Effects on Non-Target
Organisms

Fish are widely recognized as sensitive
bioindicators of aquatic pollution due to their
continuous exposure to contaminants dissolved
in water. Agricultural runoff carries a substantial

proportion of applied pesticides into rivers,
ponds, and reservoirs, where these chemicals
may persist for extended periods depending on
their physicochemical properties. Exposure to
organophosphorous pesticides has been shown
to induce histopathological (Nataraj etal., 2017;
Singh et al., 2020), hematological (Mostakim et
al., 2015), and biochemical alterations, along
with DNA damage and lipid peroxidation in fish
(Zhang et al., 2017). Fish exposed to trichlorfon
exhibited elevated levels of antioxidant enzymes,
including superoxide dismutase, catalase, and
glutathione peroxidase, accompanied by a
significant reduction in acetylcholinesterase
activity (Ighodaro et al., 2018; Matheus et al.,
2021).

Immunotoxic effects have also been
reported, with pesticide exposure triggering
inflammatory cytokine release and suppressing
immune cell proliferation under stress conditions
(Yang et al., 2021). Although pesticides are
designed to minimize risks to human health,
exposure has been associated with a wide range
of diseases. Assessment of pesticidal hazards is
complex due to multiple influencing factors,
including exposure duration, concentration,
pesticide type, and environmental conditions
(Kim et al., 2016). Pesticides can cause acute
symptoms such as skin and eye irritation,
headache, and nausea, as well as chronic effects
involving neurological disorders, cancer, asthma,
diabetes, and other systemic diseases.

IV- Degradation of Organophosphorous
Compounds

Numerous studies have focused on
developing efficient and rapid strategies for the
degradation of organophosphorous pesticides
(Janos et al., 2014). The most effective
approaches involve their transformation into
non-toxic or less toxic products through abiotic
and biotic degradation processes.

IV.1 Abiotic Degradation

Abiotic degradation refers to the

breakdown of organophosphorous compounds
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through non-living chemical or physical
processes occurring naturally in the environment
or induced using adsorptive and oxidative agents
(Janos et al., 2014). Several chemical oxidants,
including ferrate (VI), manganese dioxide
(MnO, ), manganese dioxide combined with
bisulfite (MnO, —-HSO{ { ), and nanostructured
titania—iron mixed oxides, have been shown to
effectively degrade organophosphates. Catalytic
hydrolysis using metals such as silver
nanoparticles and molybdates, as well as direct
degradation through gamma radiation, has also
been reported (Zhang et al., 2021). Cleavage of
the phosphorus—sulfur (P-S) bond in
organophosphates results in the formation of
phosphonate derivatives, which are significantly
less toxic than the parent compounds (An et al.,
2000). Liu et al. (2016) demonstrated oxidative
degradation of organophosphorous pesticides
using manganese oxides, reporting up to 96%
degradation of methyl parathion by MnO, within
30 hours. The addition of bisulfite further
enhanced the oxidative efficiency (Wang et al.,
2019). Iron-based oxidants have also been
widely used in water treatment applications, as
iron can attack both the P-O single bond and
the P=S double bond in organophosphorous
compounds, facilitating their degradation (Silva
et al., 2021). Gamma radiation has proven
particularly effective for pesticide degradation
and decontamination in food and water matrices,
even at very low contaminant concentrations
(Alsager et al., 2018).
IV. 2 Biotic Degradation

Agricultural application of pesticides leads
to their accumulation in soil through spraying
and leaching. Soil ecosystems naturally harbor
diverse microbial communities capable of
degrading pesticides through enzymatic activity.
Several bacterial species have been identified
as efficient biodegraders of organophosphorous
pesticides.

Endophytic bacteria such as Pseudomonas
sp. BFI-3 have demonstrated potential for

bioremediation of pesticide-contaminated
environments (Barman et al., 2014). The ophB
gene isolated from Pseudomonas sp. and cloned
into Escherichia coli confirmed enzymatic
activity capable of degrading up to 95% of
organophosphorous pesticides within nine days.
Similarly, Bacillus aryabhattai strain SanPS1,
isolated from agricultural soil in Burdwan
district, West Bengal, India, exhibited the ability
to degrade up to 500 mg mL{ ' of chlorpyrifos
and parathion (Pailan et al., 2015). More
recently, Pseudomonas nitroreducens strain AR-
3 demonstrated rapid degradation capacity,
removing approximately 97% of chlorpyrifos
within eight hours (Aswathi et al., 2019). This
strain represents one of the fastest reported
biodegradation rates among Pseudomonas
species (Kaushal et al., 2021).
V. Conclusion
Pesticides are widely used for pest control

in agricultural and domestic settings; however,
growing evidence highlights the adverse effects
of organophosphorous pesticides on non-target
organisms, including fish and humans. Only a
small fraction of applied pesticides reaches target
pests, while the majority disperses into soil and
aquatic  environments, leading to
bioaccumulation and long-term health risks such
as cancer, neurological disorders, and metabolic
diseases. Genetic susceptibility and exposure to
complex mixtures of pesticides further
complicate toxicity outcomes. Therefore, the
development of safe, sustainable remediation
strategies is essential. Biological approaches
using natural biocontrol agents offer an
environmentally friendly alternative to chemical
treatments and hold promise for reducing
pesticide-associated ecological and health
impacts.
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| ABSTRACT |

A model for environment building in modern India can be developed by
integrating ancient ecological wisdom (rooted in concepts like dharma, ahimsa
and the Panchamahabhuta philosophy) with modern technology and governance
structures to create a sustainable, climate -resilent, and culturally resonant
framework. It is a holistic framework that integrates ecological harmony,
resource conservation, and community well — being based on principles found
in texts like the Vedas, Arthashastra, and Vastu Shastra. This model is rooted in
the belief that humans and nature are interconnected and divine. The Vedas are
the first texts in the library of mankind. They are universally acknowledged to
be the most precious Indian Heritage. The antiquity to the Vedic civilization is
debated to a great extent but indeed there is no civilization known to humanity.
The so — called Aryans would have originated in the Aryavarta. N.J. Lockyer
has declared :” The Vedas, in fact, is the oldest book in which we can study the
first beginnings of our language and of everything which is embodied in all the
languages under the sun.” The Vedas deal with knowledge, the knowledge of
all sorts. They cover knowledge both physical and spiritual. They are source of
all knowledge according to Manusmriti. Especially the Vedic views revolve
around the concept of nature and life. The visions of the beauty of life and
nature in the Vedas are extremely rich in poetic value. Perhaps nowhere else in
the world has the glory of dawn and sun — rise and the silence and sweetness of
nature, received such rich and at the same time such pure expression. The
symbolical pictures projected their remain close to life and nature. The oldest
and simplest form of Nature — worship finds expression in Vedic texts. In recent
days, environmental science and ecology are disciplines of modern science
under which study of environment and its constituents is done with minute details.
As Science, they are established in 20" century, but their origin can be seen
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long back in the Vedic and ancient Sanskrit literature. The concepts of
environment differ from age to age, since it depends upon the condition prevalent
at that particular time. In this paper, an effort is made to find out the awareness

of ancient Indian people about the environment. The present paper briefly review
the studies on concepts of environment in perspective of traditional knowledge,

beliefs and practices in ancient India. In the early periods of human history,

environment strongly determined the lives and activities of the people. They
were very much close to forest and natural resources as we find in historical
documents. Ancient Indian texts like Arthashastra, Sathapatha Brahmanas,

Vedas, Manusmriti, Brihat Samhita, Ramayana, Mahabharata, Rajtarangini
reflected the concepts of forest ecology and conservation in a sustainable manner.

In the Indus valley civilization, several characteristics of the city planning and
social structure showed environmental awareness. The presence of leaves, wild
animals like peacocks and one — horned deer, tigers, elephants, bulls in the
seals and the mud pots can indicate the pattern of biodiversity in those areas.

Reduction of forests in that area was due to use of huge amount of timber —
wood for burning bricks. So, rainfall reduced and soil erosion caused deposition

of silt in the Indus river which had choked off Mohenjodaro from the sea, causing
arise in the water table that must have been a prime factor in the destruction of
Mohenjodaro. The sacred groves (Tapovana) of India were rich in biodiversity
and ecological wealth, which was also mentioned in many ancient Indian
documents like Abhigyan Shakuntalam written by Kalidasa. They are small
packets of forests dedicated to local deities.

In the Bhagavad Gita, Krishna compares the world to a single banyan
tree with unlimited branches in which all the species of animals, humans and
demigods wander, which reflects the concept of community ecology. The trees
like Banyan and Peepal were often referred in historical background (widely
protected in Asia and Africa) are keystone resources. In modern age, there are
many policies developing in many countries for forest and biodiversity
conservation, but they are all directly or indirectly influenced by the traditional
knowledge developed in the ancient India.

Key words— Sustainable development, Resource conservation, community
—wellbeing, Panchamahabhutas, Resource management.

Introduction

Environment, in simple terms may be
defined as the sum of all surroundings of a living
organism, including natural forces and other
living things, which provide conditions for
development and growth as well as of danger
and damage. Environmental Education is a very
new and latest area of study but it has very
ancient roots in our culture since time

immemorial. Man has been very conscious about
his environment since the very beginning of his
religious and cultural development. The ancient
Indian heritage had already provided a spacious
spiritual home for the environmental ethos. It is
interesting to know that the Vedas have several
references in them on environmental protection,
ecological balance, weather cycles, rainfall
phenomena and other environment related
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prospects directly indicate the high level of
awareness of Vedic people.

Environmental issues are global in nature
that permeates through various societies in
different corners of the world. The cultural and
spiritual heritage of India can play a significant
role in making us conscious of environmental
protection. It is interesting to note that ages back
the great seers of India through their profound
inner depth had envisaged such issues that are
relevant for all ages to come. It is necessary that
we explore the merit in the Vedic culture to find
invaluable suggestions to combat the disaster
that we are facing in the environment.Since time
immemorial, tribal communities of India live in
various eco — geo climatic regions comprising
hills, forests, rivers and natural wealth. Nature
became the part and parcel of their life and
livelihood which is manifested through their
cultural traditions, religions, beliefs and
practices, and world view expressive through
their oral traditions of stories, legends, myths,
and songs and also through their art forms.Some
indigenous groups manipulate the local
landscape to augment its heterogeneity, and some
have been found to be motivated in restoration
of biodiversity in degraded landscapes.

The Protohistoric Indus Valley Civilization
which flourished in the basins of the Indus River,
one of the major rivers of Asia, and the Ghagar
— Hakra River provides evidence of human
interest in wildlife, as seen in seals depicting
images of rhino, elephant, bull, etc.The
civilization had several characteristics of the city
planning and social structure showed
environmental awareness.

Ancient Indian texts like Arthasastra,
Sathapatha, Vedas, Manusmriti, Brhat Samhita,
Ramayana, Mahabharata, Rajtarangini reflected
the concepts of forest ecology and conservation
in a sustainable manner.In ancient Vedas there
are several references on environmental
protection, ecological balance, weather cycles,
rainfall phenomena, hydrologic cycle, and

related subjects that directly indicate the high
level of awareness of the seers and people of
that time. Ancient treasuresof vast knowledge
reveal a full cognizance of the undesirable effects
of environmental degradation, whether caused
by natural factors or human activities. According
to evidences in Vedas and Kautilya’s
Arthasasthra, different dynasties accorded top
priority to environmental protection and
sustainable use of its components. According to
Bhattacharya, Charaka and Susruta, the two
ancient masters of Ayurveda (traditional Indian
knowledge of medicine) observed not only that
bodily health as a personal problem, but also its
relations to heredity, geographical environment,
climate, water supply, quality of air, time and
seasonal variation. In modern age, there are many
policies developing in many countries for forest
and biodiversity conservation, but they are all
directly or indirectly influenced by the traditional
knowledge developed in ancient India.

Core Philosophical Principles

Panchamahabhutas—The model is
founded on the philosophy of the five essential
elements of nature — Earth(Prithvi), Water(Jala),
Fire(Agni), Air(Vayu), and Space(Akasha) —
emphasizing the importance of maintaining
balance among them for well — being.

Rita and Dharma— It incorporates the
Vedic concept of Rita(cosmic order or natural
law) and dharma(righteous duty), which mandate
living in harmony with nature and fulfilling the
responsibility to protect it.

Ahimsa (Non — violence)— The principles
of non — violence extends to all living beings
and the environment, encouraging practices like
plant — based diets and the protection of flora
and fauna to preserve biodiversity.

Nature as Divine—The deification of
natural elements (rivers, trees,air) in ancient texts
and rituals fostered a deep respect and a sense
of spiritual duty towards their preservation.
Architectural and Urban Planning Inferences

Vaastu Shastra—This ancient science of
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architecture guides designs that align with
natural forces, such as solar orientation, wind
direction, and the earth’s magnetic field, to
maximize natural light and ventilation, thus
reducing the need for artificial energy.

Passive Cooling Techniques—Traditional
building elements like inner courtyards (aangan),
lattice screens(jaalies), and verandahs serve as
natural cooling systems, promoting air
circulation and providing shade in response to
the local climate.

Locally Sourced, Natural Materials—The
use of mud, limestone, bamboo, and timber in
construction minimized carbon footprints,
provided excellent thermal insulation, and
ensured that structures were durable and easily
blended with the local environment.

Climate—Responsive Design—Archi-
tectural style were adapted to regional climates
(e.g., sloping roofs in heavy rainfall areas like
Kerala, thick mud walls in arid Rajasthan),
demonstrating ecological adaptability.

Reverence for Nature—The foundational
principle, expressed in texts like the Vedas and
Upanishads, is that the Earth is a mother and
humans are her children (“Mata
BhumihPutroham Prithivyah”). This fosters a
sense of moral and spiritual duty (Dharma) to
protect the environment, moving beyond mere
policy compliance.

Resource Management and lifestyle
Inferences

Advanced Water Management-The model
emphasizes sophisticated water conservation
through traditional methods like stepwells
(baolis), temple tanks, and mandatory rooftop
rainwater harvesting systems, which can mitigate
modern urban flooding and water crises.

Circular Economy and Waste
Management—Ancient practices treated waste
as a resource, utilizing organic waste for compost
and repurposing materials, aligning with modern
principles of a circular economy and zero — waste
living.

Sustainable Agriculture and Forestry—
Organic farming, crop rotation, mixed cropping,
and the preservation of sacred groves (Devrai)
for biodiversity conservation are key agricultural
inferences that support ecosystem resilience and
soil fertility.

Mindful Consumption—A focus on
minimalist living, using handcrafted, plant—
based, and locally produced goods encourages
ethical consumption patterns that reduce
environment impact.

Modern Application

e Implementation of robust, decentralized
waste segregation and composting systems
in urban areas..

e Policy interventions promoting a circular
economy, discouraging single — use
plastics, and supporting local artisan
economies to reduce mass production and
its associated waste.

e Public education campaigns on mindful
consumption and zero — waste living,
drawing on the principle of Ahimsa and
ethical responsibility.

Governance and Education

e Ancient Principle: Arthashastra provides
comprehensive guidelines for forest
management and resource use. Traditional
education systems (Gurukula) emphasized
living in harmony with nature.

e Integrating environmental ethics and the
concept of Dharma into school and
university curricula.

e Establishing legal framework that enshrine
the principle of environmental trusteeship
(responsibility for future generations) and
enforce strict penalities for ecological
damage, reflecting the spirit of ancient
laws.

e Encouraging community— driven
conservation initiatives, empowering local
bodies in resource management.

India has an ancient tradition of protecting
the environment. Ancient Indian philosophy
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relating to environment protection teaches that
it is the Dharma of everyone in any society to
protect nature. This is why people have always
worshipped the objects of nature. Trees, water,
land, and animals have an important mention in
our ancient texts. We are aware that the ecology
and environment, which includes the air, earth,
water, plants, and animals, are essential to
maintaining both human life and civilization.
Only when there is constant cooperation amongst
different stakeholders to make the most
sustainable use of the world’s natural resources
and assume responsibility for preventing
environmental degradation and damage will
human civilization be able to flourish.

In addition to cancer, which is getting
worse every day, people are suffering from
pollution, imbalance in environment cycles,
typhoid, cholera, jaundice, hepatitis and other
water and air borne diseases. Environmental
degradation due to deforestation, siltation, air,
land, insanitation, water, and noise pollution all
pose a grave threat not only to the quality of
human life but also to its basic survival.

“Earth is my mother and I am her son.”

The Sanskrit shloka indicates the
relationship of humans with the earth comparing
it to a mother and child inferring that one should
not harm either the environment or its flora and
fauna. For instance, Kautilya wrote a treatise on
economics and statecraft in the 4% century BC
called the Arthashastra. It contains
comprehensive guidelines for managing forests,
with a focus on their preservation for future
generations. Similarly, the Chola, Solanki, and
Asaf Jahi dynasties were among the ancient
leaders who used creative and long - lasting
methods to manage the resources at hand.
Advanced irrigation and water management
systems developed by the Indus Valley
Civilization are examples of innovations.

The Vedic Insights :The Vedas, ancient
Hindu texts, teach us to respect nature. For

instance, the Atharvaveda asserts that pure air is
a medicine, highlighting the importance of
maintaining air quality. Similarly, the Rigveda
also speaks of a protective layer around the
Earth, akin to the modern concept of the ozone
layer, warning against actions that could damage
this natural shield. Now let’s delve deep into the
sustainability practices that was a part of our
culture since time immemorial.

The Vedic Aryans were children of nature.
They studied nature’s drama very minutely. Sand
— storm and cyclone, intense lightning, terrific
thunderclaps, the heavy rush of rain in the
monsoon, the swift flood in the stream that
comes down from the hills, the scorching heat
of the sun, the cracking red flames of the fire,
all witness to power beyond man’s power. The
Vedic sages felt the greatness of these forces.
They worshipped and prayed them due to regard,
surprise and fear. They realized instinctively that
action, movement creation change and
destruction in nature are the results of forces
beyond men’s control. And thus they attributed
divinity to nature. The Rig Veda Sambhita is
considered as the earliest source book of ancient
human culture and civilization. It is true that the
text dates back in its origin and the crisis that
we are facing in our environment now was
certainly unknown in those ancient days. Still it
is surprising that people in those times had
thought so much about the protection of our
natural environment. The Vedic people led life
amidst nature deriving the basic requirements
of life from the natural environment. This sense
of dependence on nature and understanding of
the importance of the natural world on their lives
might have encouraged Rig Vedic men to elevate
natural objects and phenomena to the status of
Gods and Goddesses. Therefore, the Gods and
Goddesses of the Vedic age are in fact
representation of different objects and
phenomena of nature. If we look at the Vedic
Gods like Surya, Agni, Vayu, Parjanya etc , we
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find that they are in fact the deification of nature
like the sun that we observe in the sky, the fire
that plays an important role in our daily chores,
the air indispensable for our survival, the rain —
clouds that gather in the sky respectively.

One might object here that the practice of
nature deification at the Rigvedic period is
anthropomorphic. To look into this objection it
is necessary that we should analyse and examine
this practice of nature worship. As we proceed
into the verses of the text, we find that the Vedic
practice of nature deification did not generate
simply out of their negative feeling of fear but
originated from their positive reverential attitude
towards nature. The different prayers that we
come across clearly reveal how men easily
understood the benevolence that nature bestows
upon them. Hence, their attitude towards nature
was not that of a master but as a member who
sincerely prays to nature for overall protection
and care. This perspective of the Vedic people
will stand in sharp contrast to the Biblical view
of creation where man is considered to have been
created in the image of God to dominate and
subtle nature. The worship of natural objects like
sun, air, water, storm, cloud etc will not reflect
Western anthropocentrism rather it will reveal
the greatness of ancient Indian men to each and
every aspect of nature which they conceived
rightly as the ultimate ensurers of human well —
being. This holistic outlook towards nature in
contrast to narrow selfish attitude towards life
and world inspired man to enlarge the domain
of ethical concern for the non — human parts of
nature (living and non — living) as well. Thus, it
seems necessary that we study the Vedic
deification of the natural environment at the
outset; for it offers valuable suggestions for
protection and well — being of nature.

Nature Worship : an expression of concern
for environment

As we have mentioned that Vedic people
deified the natural world but this deification does
not imply that in order to overcome fear they

deified inanimate nature. In fact, they treated
nature not as inanimate object but as pulsating
with life. We can live and grow in this world as
nature provides us with all objects necessary for
our survival. Just for the very existence of
ourselves, we are indebted to objects of natural
world as they contribute an environment
beneficial for existence of life. Without sun,
water, air, rain etc there cannot exist any life on
this planet. Thus, the concept of deification of
nature reveals the deeper insight of the Vedic
people into the factors that are needed for birth
as well as growth of all living creatures.
Therefore, men did not forget to offer their
gratitude to all these objects of nature.

‘Nature— worship is an old age tribal belief”
as it is based on the premise that all creations of
nature have to be protected. Such beliefs have
preserved several virgin forests in pristine form
called sacred groves (the forest of gods and
goddedsses). These patches of forest or parts of
large forests have been left untouched by the
local people and any interference with them is
banned.

It has helped in the conservation of forests
and wildlife in the following ways :

(1) The Mundas and the Santhal of Chota
Nagpur region worship mahua (Bassia latifolia)
and Kadamba (Anthocaphaluscadamba) trees,
and the tribes of Odisha and Bihar worship the
tamarind (Tamarindus indica) and mango
(Mangifera indica) trees during weddings.

(2) Peepal and banyan trees are also
considered sacred and worshipped in most parts
of India.

(3) Sacred qualities are often ascribed to
springs, mountain peaks, plants and animals
which are closely protected.

(4) In and around Bishnoi villages in
Rajasthan, herds of blackbuck (Chinkara), nilgai
and peacocks can be seen as an integral part of
the community and nobody harms them.
Conclusion

Today, the environmental problems in India
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are growing rapidly. The increasing economic
development, and the rapidly growing
population which has reached 1.35 billion
occupying the world second largest position
added to the negligence of environment as there
were much severe issues to address. In due
course of time in the race of so called
development human have submerged their with
nature. It looks so obvious in the study that the
humans have developed from the hunter and food
gatherer to modern humans in different phases.
They developed their lifestyle to a more
comfortable status, and simultaneously became
powerful and greedy. Humans wants to have
control over everything on the earth. The words
of M.K. Gandhi, “ the earth provides enough to
satisfy everyone’s need but not for anyone’s
greed” proves its relevance. In the present
scenario, globalization has changed the very
nature and quality of the environment. The world
has become a global village—an efficiently
information oriented but environmentally value
deficient society. A keen observer cannot deny
the fact that in the process of development to
humanity through ages, humans have detached
themselves from nature, for the concern about
was more during the time of the pre — Vedic
period and eventually it has declined slowly
through the ages. All ancient Hindu texts
emphasize on the preservation of environment
and ecological balance. Human was forbidden
from exploiting nature with the help of religion.
In the late 19" century, the British realized that
the resources are not abundant and forest policies
and acts were made.

To some extent it is true that the foreign
invasion had great influence on the Indian
society. However, spreading of Christianity and
Islam had changed the attitude of Hindus towards
the nature. India was considered as superstitious
and uncivilized land by the British. In the race
of modernization and westernization, the modern
Indians have changed their spiritual belief

systems too.

From the above discussion, some light is
thrown on the awareness of our ancient seers
about the environment, and its constituents. It is
clear that the Vedic vision to live in harmony
with environment was not merely physical but
was far wider and much comprehensive. The
Vedic people desired to live a life of hundred
years and this wish can be fulfilled only when
environment will be unpolluted, clean and
peaceful. The knowledge of Vedic sciences is
meant to save the human beings from falling into
an utter darkness of ignorance. The unity in
diversity is the message of Vedic physical and
metaphysical sciences. Essence of the
environmental studies in the Vedas can be put
here by quoting a partial Mantra of the
Ishavasyopanishad. ‘One should enjoy with
renouncing or giving up others part. Vedic
message is clear that environment belongs to all
living beings, so it needs protection by all, for
the welfare of all. Thus the study proves the
origin of environmental studies from the Vedas.
The study of the Vedas has made it clear that
men in those early days could realize the truth
that existence and growth of all living creatures
is sustained by nature. As a result, they displayed
humbleness in conduct towards the natural
world. The role of a master over nature is
replaced in the Vedas by sincere and honest
endeavor of men to protect the bounty of nature.
Man is portrayed in the Vedas to be just a
member of this vast community of nature. In the
Western tradition, man considers himself as the
center of world that instigates him to behave
arrogantly towards nature. The Vedic philosophy
offers a completely different picture of man’s
understanding of himself and the relation that
he bears with nature. Vedic men display a
marvelous instance of how life can be led amidst
nature. Such an attitude and respect can play a
vital role in making us aware of the need for
environmental protection.
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The modern society is becoming rational
and it believes in science, logic and proof leaving
no place for spirituality. Eventually the society
and circumstances has forced the human to
detach themselves from the nature. Now it’s high
time that we should understand the value of
nature and the references of ancient India on the
protection of the existence of humankind.This
model provides a blueprint for integrating these
time — tested, nature — based solutions with
modern scientific innovation to achieve
sustainable development goals and create
climate — resilient environments.
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| ABSTRACT |

Invasive plant species threaten native biodiversity through multiple
mechanisms including allelopathy and soil modification. This study examined
the allelopathic effects and soil property changes associated with three prominent
invasive species Prosopisjuliflora, Lantana camara, and Partheniumhy-
sterophorusin semi-arid grassland ecosystems. Allelopathy bioassays revealed
that all three species significantly inhibited germination and radicle growth of
native grasses Heteropogoncontortus and Chrysopogonfulvus, with Lantana
camara producing the strongest effects (49-50% radicle inhibition), followed
by Prosopisjuliflora (31-34% inhibition) and Partheniumhysterophorus (18-
19% inhibition). Soil analyses demonstrated species-specific patterns of soil
modification, with Prosopisjuliflora causing the most dramatic changes
including 82% higher organic carbon, 89% higher total nitrogen, and 72%
higher soil respiration compared to uninvaded plots. Lantana camara showed
intermediate soil effects, while Partheniumhysterophorus produced minimal
soil property changes. These findings suggest that invasive species impacts
operate through multiple mechanisms that vary among species, with
Prosopisjuliflora creating lasting soil legacy effects that may impede restoration
efforts even after invader removal. Management strategies should consider
species-specific impact pathways to develop effective control and restoration
approaches.

Keywords— Allelopathy, biological invasion, soil modification,
Prosopisjuliflora, Lantana camara, Partheniumhysterophorus, semi-arid
grasslands.
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Introduction

Biological invasions represent one of the
most significant threats to native biodiversity and
ecosystem functioning worldwide (Vitousek et
al., 1996; Vila et al., 2011). Invasive plant species
can alter native plant communities through
multiple mechanisms including resource
competition, allelopathy, herbivore interactions,
and modification of soil properties and nutrient
cycling (Levine et al., 2003; Ehrenfeld, 2003).
Understanding these mechanisms is critical for
predicting invasion impacts and developing
effective management strategies.

Allelopathy, the production of biochemical
compounds by one plant species that inhibit the
germination or growth of other species, has
emerged as an important mechanism facilitating
plant invasions (Hierro& Callaway, 2003;
Inderjit et al., 2011). The Novel Weapons
Hypothesis proposes that some invasive species
produce allelochemicals to which native species
in the invaded range lack evolutionary exposure
and adaptation, providing invaders with
competitive advantages (Callaway & Ridenour,
2004). Laboratory bioassays have documented
allelopathic effects for numerous invasive
species, though the ecological significance of
allelopathy under field conditions remains
debated (Bais et al., 2003; Blair et al., 2006).

Beyond direct competitive and allelopathic
effects, invasive plant species can modify soil
physical, chemical, and biological properties in
ways that create positive feedbacks reinforcing
invasion or legacy effects that persist after
invader removal (Corbin &D’Antonio, 2012;
Liao et al., 2008). Nitrogen-fixing invasive
legumes can dramatically increase soil nitrogen
availability in ecosystems evolved under
nitrogen limitation (Vitousek & Walker, 1989),
while other invaders alter soil pH, organic matter
content, microbial communities, and nutrient
cycling rates (Ehrenfeld et al., 2001). Such soil
modifications can favor the invader over natives
adapted to pre-invasion soil conditions, creating

alternative stable states that resist restoration
(Suding et al., 2004).

Semi-arid grassland ecosystems in tropical
and subtropical regions face invasion pressure
from multiple woody and herbaceous species
that threaten native biodiversity and ecosystem
services (D’Antonio&Vitousek, 1992). In the
Indian subcontinent, three invasive species have
become particularly problematic: Prosopisju-
liflora (mesquite), a nitrogen-fixing thorny tree
native to Central and South America; Lantana
camara (lantana), a toxic shrub native to Central
and South America; and Partheniumhy-
sterophorus (parthenium weed), an annual herb
native to the Americas (Raghubanshi&Tripathi,
2009; Kohli et al., 2006). These species have
invaded millions of hectares of grasslands,
degrading native plant communities and
reducing grazing land quality.

While previous research has documented
the allelopathic potential and soil impacts of
these species individually (Noor et al., 1995;
Kohli& Rani, 1994; Swaminathan et al., 1990),
comparative assessments of their relative
impacts through different mechanisms remain
limited. Such comparisons are essential for
understanding whether invasion impacts are
dominated by single mechanisms or result from
synergistic effects of multiple processes, and
whether different invasive species achieve
dominance through similar or distinctive
pathways.

The primary objective of this study was to
compare the allelopathic effects and soil
modification impacts of three major invasive
plant species (Prosopisjulifiora, Lantana
camara, and Partheniumhysterophorus) on
native semi-arid grassland ecosystems. Specific
aims were to: (1) quantify the allelopathic effects
of leaf extracts from each invasive species on
germination and early growth of native grass
species using standardized bioassays; (2)
characterize soil property changes associated
with invasion by each species compared to
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uninvaded reference sites; (3) assess whether
patterns of allelopathic potency correspond to
observed field impacts on native vegetation; and
(4) evaluate species-specific mechanisms of
invasion impact to inform targeted management
strategies. We hypothesized that all three
invasive species would exhibit allelopathic
effects on native grasses, but that the magnitude
of allelopathic inhibition would vary among
species. We further hypothesized that
Prosopisjuliflora, as a nitrogen-fixing legume,
would cause more substantial soil modifications
than the non-nitrogen-fixing invaders,
potentially creating lasting legacy effects that
complicate restoration efforts.
Materials and Methods

Study Area and Site Selection

The study was conducted in semi-arid
grasslands of Maharashtra, India, dominated by
perennial grasses such as Heteropogoncontortus
and Chrysopogonfulvus. Sites invaded by
Prosopisjuliflora, Lantana camara, and
Partheniumhysterophorus were selected along
with nearby uninvaded reference sites. Invaded
plots had >70% cover of a single invasive
species, similar soil and topography, minimal
recent disturbance, and invasion age e¢”’5 years.
For each invasive species, five invaded sites
were paired with reference sites within 500 m.
Allelopathy Bioassays
Plant Material and Extract Preparation

Fresh leaves of the three invasive species
were collected from at least 10 individuals per
species during peak growing season. Leaf
extracts (10% w/v) were prepared by grinding
leaves in distilled water, filtering through
cheesecloth and Whatman No. 1 paper, and used
immediately.
Germination and Growth Tests

Seeds of Heteropogoncontortus and
Chrysopogonfulvus were surface-sterilized and
placed in petri dishes with 5 mL of leaf extract
or distilled water (control). Each treatment (3
extracts X 2 species) had 10 replicates, with 10

controls per species. Dishes were incubated at
25°C (12 h photoperiod). Germination was
recorded daily for 10 days, and radicle lengths
of germinated seeds were measured at the end
of the experiment.

Soil Sampling and Analysis

Soils were collected during the post-
monsoon season from 0—15 cm depth in 20 % 20
m plots. Five cores per plot were composited. A
portion of fresh soil was used for respiration
analysis; the rest was air-dried and sieved (2
mm).

Soil properties measured included pH
(1:2.5 soil-water), bulk density (core method),
organic carbon (Walkley—Black), total nitrogen
(Kjeldahl), available phosphorus (Olsen),
exchangeable potassium (ammonium acetate
extraction), and soil respiration (alkali
absorption method).

Results and Interpretation

The allelopathy bioassays reveal that all
three invasive species tested produce leaf
extracts that significantly inhibit both
germination percentage and radicle elongation
of native grass species, though the magnitude of
effects varies substantially among invasive
species. Lantana camara extracts produce the
strongest allelopathic effects, reducing
germination by 24-28 percentage points and
radicle length by 49-50 percent relative to
controls, suggesting that this species produces
particularly potent phytotoxic compounds that
may contribute to its competitive dominance
beyond simple resource competition.
Prosopisjuliflora extracts produce intermediate
allelopathic effects, reducing germination by 14-
18 percentage points and radicle length by 31-
34 percent. Partheniumhysterophorus extracts
produce the weakest but still statistically
significant effects, reducing germination by 6-
10 percentage points and radicle length by 18-
19 percent. These patterns of allelopathic
potency do not perfectly align with the relative
impacts of these species on native biodiversity
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observed in field surveys, where
Prosopisjuliflora shows the strongest impacts
despite intermediate allelopathic effects in
bioassays, suggesting that allelopathy is one
mechanism among several contributing to
invasion impacts but may not be the dominant
mechanism for all species. The strong
allelopathic effects of Lantana camara are
consistent with previous studies documenting
allelopathic compounds in this species and

support the interpretation that chemical
interference contributes to its success as an
invasive species. However, bioassay results must
be interpreted cautiously regarding field
relevance, as laboratory extract concentrations
may exceed realistic field concentrations, and
soil microorganisms may metabolize or bind
allelopathic compounds reducing their
bioavailability and toxicity under field
conditions.

Table 1: Allelopathic Effects of Invasive Species Extracts on Native Grass Germination

Extract Source Native Germination | Germination Radicle Radicle Inhibition
Target % (Control) | % (Extract) Length Length %
Species (Control, mm) | (Extract, mm)

Prosopisjuliflora | Heteropogon- 82+6 68 + 8** 243+42 16.7 £ 3.8%** 313

leaf contortus

Prosopisjuliflora | Chrysopogon- 76+7 62 + 9** 21.6+3.8 14.2 £3.2%%* 343

leaf fulvus

Lantana camara | Heteropogon- 82+6 58 + [1%** 243+42 12.4 £ 4.6%** 49.0

leaf contortus

Lantana camara | Chrysopogon- 76 +7 48 £ 12%** 21.6+£3.8 10.8 +£3.9%** 50.0

leaf fulvus

Partheniumhy- Heteropogon- 82+6 72 + 9% 243+42 19.8 +4.1* 18.5

sterophorus leaf | contortus

Partheniumhy- Chrysopogon- 76+7 66 + 8% 21.6+3.8 17.4 £ 3.6* 19.4

sterophorus leaf | fulvus

Values are means + standard deviations
from 10 replicate petri dishes with 25 seeds each.
Asterisks indicate significant differences from
controls: *p < 0.05, **p < 0.01, ***p < 0.001.
Extract concentration: 10% w/v.

Soil analyses comparing invaded and
uninvaded plots revealed significant differences
in multiple soil properties, providing evidence

for invasive species effects on soil characteristics
that may create positive feedbacks reinforcing
invasion or legacy effects persisting after invader
removal. Table 02 presents soil property
comparisons between plots dominated by
different invasive species and uninvaded
reference plots, demonstrating species-specific
patterns of soil modification.

Table 2: Soil Properties in Plots Dominated by Different Invasive Species

Soil Property Uninvaded | Prosopisjuli- Lantana Partheniumhy- F-value | p-value
flora camara sterophorus

pH 7.8+0.3C” 74+04G” |7.6+03C°G” 7.9 +0.4C” 6.8 0.001

Organic carbon (%) [0.68+0.18C” | 1.24 + 0.32G”| 0.94 + 0.26¢” 0.72+0.21C” 18.4 <0.001

Total nitrogen (mg/kg)| 142 + 34C” 268 £56G” | 176 £42¢” 148 £38C” 32.7 <0.001

Available phosphorus | 8.4+2.6C” | 12.7+3.8G” |10.2+3.1C"G” 8.9+2.8C” 7.2 <0.001

(mg/kg)
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Exchangeable potassium 186 + 42” 214 £48” 192 + 44” 182 £40C” 2.1 0.112
(mg/kg)

Bulk density (g/cm?) 1.42 £0.08” 1.34+0.09” | 1.38 £0.08”” 1.43 £0.09C” 4.8 0.004
Soil respiration 24.6 +£6.8” 42.3+9.4” | 347+ 82" 26.8 £7.4C” 22.9 <0.001
(mg CO, /kg/day)

Values are means + standard deviations.
Different superscript letters indicate significant
differences among groups (Tukey HSD, p <
0.05).

Prosopisjuliflora invasion produced the
strongest changes in soil properties. Prosopis-
invaded soils showed large increases in organic
carbon (82%), total nitrogen (89%), available
phosphorus (51%), and soil respiration (72%)
compared to uninvaded soils. These increases
reflect high litter inputs, nitrogen fixation, and
enhanced microbial activity, creating nutrient-
rich conditions unlike those of native semi-arid
grasslands. Soil pH was reduced by 0.4 units,
and bulk density was lower, indicating improved
physical conditions but ones that may
favorProsopis rather than native species.

Lantana camara showed moderate
changes, with organic carbon 38% higher,
nitrogen 24% higher, and soil respiration 41%
higher than uninvaded soils. This suggests
Lantana alters soil properties, but less strongly
than Prosopis, consistent with its non-nitrogen-
fixing nature and moderate productivity.
Partheniumhysterophorus showed minimal
effects on most soil properties, reflecting its
annual life cycle and limited long-term influence
on soil processes.

These results demonstrate strong species-
specific differences in soil modification, with
Prosopis creating substantial legacy effects,
Lantana causing moderate changes, and
Parthenium causing very weak or no soil
changes.

Discussion

The results of this study demonstrate that
the three invasive plant species examined
employ different combinations of mechanisms

to impact native grassland ecosystems, with
important implications for understanding
invasion processes and developing management
strategies. The allelopathy bioassays revealed
that all three species produce phytotoxic
compounds that inhibit native grass germination
and growth, supporting the hypothesis that
chemical interference contributes to their
invasive success (Hierro& Callaway, 2003).
However, the magnitude of allelopathic effects
varied substantially among species and did not
perfectly predict their relative impacts on native
vegetation observed in field conditions.
Lantana camara produced the strongest
allelopathic effects in laboratory bioassays,
reducing germination by 24-28 percentage points
and radicle length by approximately 50%
compared to controls. These results are
consistent with previous studies documenting
allelopathic compounds including lantadenes,
triterpenes, and phenolic acids in Lantana tissues
(Kohli et al., 2006; Gentle &Duggin, 1997). The
potent allelopathic effects of Lantana likely
contribute to its ability to form dense
monospecific stands that exclude native
vegetation, though allelopathy operates in
concert with other competitive mechanisms
including rapid growth, prolific seed production,
and toxicity to herbivores (Day et al., 2003). The
finding that Lantana shows intermediate rather
than extreme soil modification effects suggests
that its invasion impacts depend more heavily
on direct competitive and allelopathic
mechanisms than on creating favorable soil
conditions, distinguishing its impact pathway
from that of Prosopisjuliflora.
Prosopisjuliflora showed intermediate
allelopathic effects but the most dramatic soil
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modification impacts, fundamentally altering
soil carbon, nitrogen, and biological activity. The
89% increase in total nitrogen and 82% increase
in organic carbon in Prosopis-invaded soils
reflects this species’ capacity to transform
nutrient-poor semi-arid ecosystems into systems
with dramatically elevated nutrient availability
(Geesing et al., 2000; Nascimento et al., 2014).
As a nitrogen-fixing legume, Prosopis adds
substantial nitrogen inputs to ecosystems that
evolved under nitrogen limitation, potentially
crossing thresholds that favornitrophilous
species over native plants adapted to low-
nutrient conditions (Suding et al., 2004). The
elevated soil respiration rates in Prosopis-
invaded soils indicate substantially enhanced
microbial activity, likely driven by increased
carbon substrate availability from litter inputs
and root exudates (Liao et al., 2008).

These soil modifications create positive
feedbacks that stabilize Prosopis dominance and
represent a major challenge for restoration. Even
if Prosopis trees are physically removed, the
altered soil conditions may favor re-invasion by
Prosopis or other nitrophilous species over
native vegetation adapted to pre-invasion
nutrient regimes (Corbin &D’Antonio, 2012).
The 0.4-unit reduction in soil pH, though modest,
brings alkaline soils closer to neutral pH and may
shift competitive balances toward species
favored by less alkaline conditions. These
findings suggest that successful restoration
following Prosopis invasion may require not
only invader removal but also active soil
remediation or deliberate nitrogen drawdown to
recreate conditions suitable for native species
establishment (Perry et al., 2010).

Partheniumhysterophorus showed the
weakest allelopathic effects and minimal soil
modification, suggesting that this annual herb’s
impacts on native vegetation operate primarily
through direct competition for resources during
the growing season rather than through lasting
chemical or soil-mediated mechanisms. The lack

of soil legacy effects implies that Parthenium-
invaded sites may be more readily restored
following invader removal compared to sites
invaded by Prosopis or Lantana (Stromberg et
al., 2009). However, the significant allelopathic
effects detected in bioassays, though weaker than
those of the other species, may still contribute
to Parthenium % ability to establish dense stands
during seasonal windows when germination
occurs.

The discrepancy between allelopathic
potency rankings in laboratory bioassays and
field impact patterns highlights important
limitations in extrapolating from controlled
experiments to  field conditions.
Prosopisjuliflora shows the strongest field
impacts on native biodiversity despite
intermediate allelopathic effects in bioassays,
emphasizing that invasion success depends on
multiple interacting mechanisms rather than any
single factor (Levine et al., 2003). Several factors
may explain why bioassay results imperfectly
predict field impacts. First, laboratory extract
concentrations may exceed realistic field
concentrations achieved through natural
pathways such as leachate, root exudation, or
litter decomposition (Inderjit& Duke, 2003).
Second, soil microorganisms can metabolize or
bind allelopathic compounds, reducing their
bioavailability and toxicity under field
conditions (Kaur et al., 2009). Third, soil
physical and chemical properties influence the
mobility, persistence, and activity of
allelochemicals in ways not captured by petri
dish bioassays (Inderjit& Weiner, 2001).

The species-specific patterns of invasion
mechanisms documented here have important
management implications. For Prosopisjuliflora,
mechanical or chemical control efforts that
remove aboveground biomass may prove
insufficient for successful restoration if altered
soil conditions continue to favor the invader or
prevent native species establishment.
Management strategies should incorporate
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approaches to address nitrogen enrichment, such
as carbon addition to immobilize excess
nitrogen, repeated biomass removal to export
nutrients, or accepting a novel ecosystem state
with modified species composition (Hobbs et al.,
2006). For Lantana camara, management should
prioritize preventing establishment and
controlling existing populations before they
modify soil conditions extensively, as the
intermediate soil effects suggest earlier
intervention may prevent development of strong
legacy effects. For Partheniumhysterophorus,
timely removal may allow relatively rapid native
vegetation recovery given the limited soil legacy
effects, though repeated control efforts may be
necessary to prevent reinvasion from the
persistent seed bank.

The allelopathy bioassays examined only
leaf extracts at a single concentration, while field
conditions involve complex mixtures of
compounds from multiple plant tissues at
varying concentrations over time. The soil
analyses compared plots dominated by different
invaders but did not control for all potential
confounding factors such as variation in grazing
history, disturbance, or pre-invasion site
characteristics. Experimental manipulations
removing invaders and tracking soil property
recovery would provide stronger evidence for
causal effects and legacy durations. Additionally,
this study focused on effects during a single
season and did not capture temporal variation in
allelopathic compound production or seasonal
patterns of soil property change.

Despite these limitations, this comparative
assessment provides valuable insights into the
diverse mechanisms through which invasive
plant species impact native ecosystems and the
species-specific nature of these impacts. The
findings challenge simple generalizations about
invasion mechanisms and highlight the need for
species-specific understanding to guide
management decisions.

Conclusion

This study demonstrates that three major
invasive plant species in semi-arid grasslands
impact native ecosystems through different
combinations of allelopathic and soil
modification mechanisms. Lantana camara
exhibits the strongest allelopathic effects but
intermediate soil modification. Prosopisjuliflora
shows intermediate allelopathic effects but
causes dramatic soil changes that create lasting
legacy effects through nitrogen enrichment and
altered soil biogeochemistry. Partheniumhy-
sterophorus displays weak allelopathic effects
and minimal soil modification, with impacts
operating primarily through direct seasonal
competition.

These species-specific impact pathways
have critical implications for management and
restoration. Invasive species that substantially
modify soil properties, particularly nitrogen-
fixing legumes like Prosopisjulifiora, create
conditions that may persist long after invader
removal and require active soil remediation for
successful native vegetation restoration. In
contrast, invasive species with limited soil
impacts may allow more straightforward
restoration following control efforts. Effective
management strategies must be tailored to the
specific mechanisms through which different
invaders achieve dominance, rather than
applying uniform approaches across all invasive
species.

Future research should examine the
temporal dynamics of soil property changes
during invasion progression and recovery
trajectories following invader removal to better
predict legacy effect durations and restoration
feasibility. Field experiments manipulating
allelopathic compounds and soil properties
would help clarify the relative importance of
these mechanisms under natural conditions.
Expanding this comparative framework to
additional invasive species and ecosystem types
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would enhance our ability to predict invasion
impacts and develop effective, mechanism-
informed management strategies.
Understanding the mechanistic basis of
invasion impacts not only advances ecological
theory but provides essential guidance for
resource managers facing the challenge of
controlling invasive species and restoring native
ecosystems. As biological invasions continue to
intensify globally, such mechanistic
understanding becomes increasingly critical for
effective conservation of native biodiversity.
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g Y TE US| $9 YPR Fgd I AN
HHAT 8w @ e R 59 YAd Hrd A
S[ChR AEFAT B ol 3R sHd waell
T B HTHI g e |

HHAT 8w Td], HYEl qAT TRl H
WIQe BT TIR—IER Ugel &1 TR—ER gHPR
HAT oA | I SRE—STTE R Ao AT ol
off | SFaT ® S9d |THUN TRl YAl Bl
BT YT gear o7 | sfo fema Rig 4
for@r 2 f& “gdREE TR 3R sdARNER
SFUg & WAl # W@l &1 foraen
e AR 31, Id41 < & Tl

IS YA STaTeR ATl e« A1 59 A=l
H go—d¢ B} T ol | Belamy d g
-y fafeer WRaR @1 gford grT a1
g7 foru U 3iR S S @1 |qr < TS |
HHAT 7EH D €& TR ¥ NI 3Ta el
BT YATT UST | 9 A1 9 M=ler= H Afffera
g2 | S=M ARl & g Iax fageh
JEI 3R IR DI GBI BT SR HRaTT |
earer Tl 7 foram 2 o 99 AR
dlel A8® & old A STal AT, 99
HHAT 8w 4 SHTHT ¥ S-Ibl HIYOT
W1 fear) I8 S9e Arcfagarg sk
A d9dr &I YT AT |2 3RISINT
JMEIAT H AT o9 & HRUT HHAT A8 I
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ARTAIR g 3R I8 A1 Sfct &1 Far & 18 |
JRIY—Yard

1924 . @ 37 H PHHAT 75 o b A
&1 o fear, af g=a @1 &1 faT arg &
I B 7S | 39D 918 HHE 8w Bl afdad
ERIG Y& ol | Sfaexi o SAd] R Bl
&g I qarT AR ST PIU o S D

ST © | 39T YHIAT 12 ATE 1930 §. Bl
IV AT W g3 | S9N THEG BT arel,
fafeer avgal &1 afgwpR 3R BRI BT Y
T BHAT o BRI WA A | BHAT A8w A
THS FIWE H AT 91 foram o | 2 iU
amsll & AREIRI & 97e 98 I v 9 39
AT ¥ HE TS | S/ 7 bId T

A8 <7 | 91 1926 3. H STATER ol 8%,
HHAT TE® 3R &= IR & forg 3T &
U | faed ysrer [ e Aife T e |
forar & fo “arafy faY & faar o s9en
T dpeu fpar fo w@reea oy 819 aon
WY oled TR d IJUAT ORT AHY
24T faviy & RFal &1 s—=fa o
SMEH ' B A & SANT B 91 S
R AT BT 3R 8 Y Wk 19 37
TS | Sfdexl ¥ S8 IR BT BT FATE o
off, <ifhT fhR 1 98 AR o 8% @
1T TI—fAe H YHUT BHRAl BT | HRaAN
1928 3. H g9 H ASHA HHINH B
foRlg % U gse= @1 g PR gU o

gTR fafcer oA drer, afed Rt &I +f
U R b forg URd fham | wHer g% o
Py AdelE |l § e War @1
FHel mar W 31| faza ysrer gw den
Hife (@ A THE IAWE H FHAAT TS
@ ST B U R gY forar € fb
“ReEal § aeifae A9 Sepa &-A
H $HT b1 GG IS AT | ST
gl 4 aRdE Rl 9 991 9@ i
|fa Ia=r sr<iad # |rT for sk
q¢ WY 3R fread « 9 gonl &
®9 ¥ HuT fae} o @< g8 1
fIfcer WRBR A BUA BT Ade HeT
I PR Q| S dRIGIR & |

STaTe} el 8% gl 81 Y, a9 HHel
8w o G R A1 31 o7 | 9@ 91
A & BHAT B AU ARIRD Bl Bl
AP Y WA IRl H Alehd w9 |
9T o oifl | faemaR 1929 3. H SaTER ol
TE® @I JIAdT H ARR H HUH B

qoY e Uhbs MU Y| U A goy
AR & WE § HRIBING & oy afgen
AR BT AT | §7H I TP AT 5 Al
off | HHAT HRUH BRIBINYT DI S3H H AR
oM @ forg saTeraTe 9 feel 71 | o ufdy
IR TR & Ui § = uqwr #

e ganm foraH qul RIS &1 UdTd
URT BT | HHCT 8% 3R 6% URAR &

HUF & AJd B IRTSR FHIEl 3R T
reaa @ arer aroe AT el @l ORT b |

T AR B forw I &7 ored RT Bl
&7 9T |
gfaqg sra=r sm<ia+d

JE IM_TT 1930 5. H HETHT TR

HHAT A8 FATRIETE Tl B P 3fee
A A TR | SR wER QiR Tifdl @1 e
SRT 5T | 972 B3 IR Yford &1 anfeal &1
RreR {1 M1 UST| U IR a9 T | d

SRT Y& a1 77 U 3ffedd STH—arm<rel

e[ BT ~IIcd BRd gU JBIer I 8 TS o |

T | 3 THG WAUE & «H | I Sl

1 STTART 1931 . BT HHAT 76w Bl IRFIR
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PR forar 1| S T HEH BT AT ThN
TRITS ofel Wl A 741 | el ARTary
W HAAT A8 o bel o fd X 9gd G
g 3R qgI Iud ufd & usfasl wR
g W 4 3| § amenm ol § @
SIFTAT 310 ®l ST X&) ' oTdl § S
= 3T JYfTHAR THT Yo H I |

g9 @ forv uRa fbar | Afder werfaaayo
3R AR @ e & forv S=iF s
T T | SRIF AfReell & ugl g |
Hfad um & o 1 dreanf=d faar |  Afeit
BT I g9 & o0 FAR=R drd d_all
&l | IBIF T S9T aTell ST Afgell
&1 gl 99 fear, <9 a@fearet @

HHAT 8w BT 7eT T fb oo 7 ¥&d
8U dThd BN 1 SIY 3R ol 4 dTex
e IR RN drhd 9 fifes SRaR 4
TSR SRl TG W¢ | AT BT Jed q
HEH T Ao & TS ol Afhd S v
o= 915 81 BIs fear a1 Wifd Yo AT
qE® RO | 6 BRA 1931 . Bl Yo
HIfTeTTer 8% B! ¥ & g | 5 Ard 1931 .

BT Tef—3fd= IHAT & BoRawy Afd—g

ATGSId I UR ST 61 A el off |
1921 3. ¥ WUT LT SN 9T BT Fad
@ ®9 H S cforal & Afexl § yder &
fore o far | 9@ I usd 99 9T B
HfTd FAS H TP BB HaH o |
et guf Sfiaq

HHAT 8w d8c Al < i | 98
HEI HUS IT YOI BT IO WTET &=l
off iR Teflardl gl &I U= off |

AN <l AT 81 77 iR B o
e Me™s e § 9T o 6T feey
fhar| 1931 S. & o H BRI § BT BT
AT AT | 9 3Me H HHAT 5%
W) STATER T 8% & 1T AT foram | 39
SRR & {B HE Usel B WRGR W
Rig R S A1t BT Bkl < &7 TS off |
39 ISz # fIfeyr WReR & 39 IR
BT B AT WIAT DI TS TAT 39 hIfTdRI
@ qfere™l &1 IR Y TS |
qrETiTe i

4 HHAT 8w b Ul ofdre} ol
98w Ol | 975 ¥, 99 HHAT 18 o 30T
ORI ol AHTSTS BT H R T | RS H

D! HdGTeedl S= A @ TNIg 3R
Td—gEel qull & B A o |
1

TS 1934 5. H BHAT 8% &I ql9ad
AME faTs 2 | IFHT S B FARY 7Y
TS off | S sodol & foru fager <= U,
Fifp 3T T < H 59 SR BT STl
e} o7 | S 3l B AV Ugel STHAT QIR
fhy RacoRelve of ST AT 28 BRAN
1936 3. Bl RacoRavs § AN & RM
IHT (G BT AT | HHA 7886 B GG TR
WETcHT el 7 U MH—d=< 3T H BT o
@ o it T gfe F T ang e

TR RIS a9 § U SRYATS Bl XATYA]
DI, STl Wd=d] AAEa iR TR
ATSI—TSl H =TIt 8 AN BT Selrol T
SITAT 7 | BHAT H8%w - Afeael o TR I
qrer pdd) Waw=dT efalet- | Ifie

HHAT 8% & Ed | ARAR™ ad=Idl
JM_TeT DI BT ATETd o T |
T

HHAT 8% BT a9 Hdd TRAARD

TRel STl G & A TG e, e
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SR e ufd @ A fAddR AR
AT el § 91T fora | STarer e
T8 F AU ATHBT H HHAT A8® D
ufer S Sad axd 8¢ foar B fF 9
S8 ®dd AUl Ul b wy H L)
qEd o, dfed S8 HRA BI 3ARdAl BT
gdfle a=d & 7 FHHAT 8w WRA™
Ad=IAT el @ U e} T off |
qufee (S1d1) AT 9 Yifed 89 & dragg 9
<9 P ISl B forw FosRd I8 | IR
ATl el § S9d IS dl IS
PR gY HBTHT Tefl = der o fh "4 U
frgaref sk g dafeua afaar off |°

HRA WA= T=_TAT § HHAT 6%
P e B Ui T Fd HRA D oI
ARA H $g GRIM! 3R Rl BT A S9d
A R IET TRAT 7 | ARl @ Sed e
P ge1dT o1 & folU ‘BHAT TS Blelo]
(feeett favafaemer) & wRMU=T &1 7S T |
fafecar Sarwtl @1 ggar < & folv sarE[TR
H BHAT 8w IRUATT dl RATIAT DY T3
2| Afcmel & gufddexor & forw ‘dHar
8% AT e &1 e+ fhar T 2|
3Ad IIfIRTT TP I9 28 HRAN Bl HHAT
TE% A faad 79/ Sar 8 | S AW
W JH5 AR A H AT § HHAT 8%
ure’ T gAY Y 8, S ISl AT D! Fid
Pl Fo(ld §1¢ 8U & |
forspd

39 UHR BB ol Ahdl © b HHA
TE® YRR Wa—=IdT 3T &l U URaR
gt off | SN 3= gfty STaTer aTel A8
P A1 FAABR AR Wa=IdT 3fale §

CIAY
— ”}A\"'!'

Heayol fHeT 4TS off | IFT S 3ret
A @R & forg et 8fR war & AT
2 | SR I DI TS B ASTS H 7 Hadl
Je—agax o foran, afed o= Afgamai
B! A1 39 o & fory gierfe fobar o |
FHHAT TE® 7 U BT A ug AT fhar
f Afead dHaed TR B IRSANT qH B
AT 7€ €, afep 9 g FAior 4 o Ageayor
qHST 9T Fehel € | Sbl Siigd |,
AT 3R QAT BT Ul o | MR aew=iT
IR H B S FaTel, Il ol
[ fhar, eRTe g faqel dusl & g
TR eRAT f3r 9o 3G & g6) 1T Al
& gUT e & AT Al fHar | S
AiZETsll & \RARIBROT BT QUi T fhar
AT SHTAII=T 59 =g UIRRA & | 9RA™
AT <=led | QU T S9a ARTe™
DI I W fIwgT 8T fhar S A |
g<d ye gl
1. 3. e Rig, Afger o iR smReo,
TS5 33, 3MATT UfecTerer, faeell, W¥evor
2010 S.
2. https://shekhawatilive.com, Y& 01, IEHIED

14 /10 /2025 ¥ Igd

3. fawg gerer [, AR @, A HU™
IR AN, IS 274, T UBRME, T
faeell, |AFHIT 2008 3.

4. 98I, g 275

5. TEl, 8 275

6. del, s 277

7. https://bharatdiscovery.org, Y 02, IERIGE
14 /10 /2025 ¥ Igd

8. https://mycoaching.in, Y3 03, feai®
14 /10 /2025 ¥ Igd

mi”}x{(‘_
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THT-HIHIT o TR § HRA-TTeh TST1eh Tl
Dﬁ.wﬁaﬂ*

i STEr-|RST 1

HINT IV GIIHVTTT & §FT BIHY Bl BV THYT Y oiced IV
Jrg@llcrd Wy & foradl o 1947 H [FICT YRG @ [3HIorT BT
VBTN IS H & WIVT B /AT B JI8, BIHIY &7, TE Fecrd
g7 77| TEIIGT &R NIg 7 v 7 v Va7 &1 BT &) T 9%
TIHVTTH HIIA TSIHI FINT THT A58 BT WHTT BVl UST/ I8
TEY B Tag 5 GET GRT H 3T B VF FHEG U7 SV 157
forera BIvvT W=y EVaRly §iT SV &1 &9 @ d17 J& 1€ TIT GYH
VI 7 1948 H EVGET VA §Y HIHN B YA B [TINT B [T
JEIATT SV TTHT FIE B FHIGT] BT SIETTT 1597 EITlds, [ed] 1
&7 7 ST WA 9 TE! eAlg SHIY TTHT FIE BH] T8 §I, [orei
TR T8 ST I V@ gY [GHIforT &1 T/

GIIPI ¥, 1965 FI¥ 1971 P &I dled FIN 4 7ay [ & 78l I
G BIHIY GY 3TH—3777 G4 HYd V8 &/ I& FaT LI YEarT, FT
G 3V GHT Revar @ eT T71d FT V& FId 77 §T & Fid
99 7 P [q H THT & G §9 &7 P VP [ov UY Heor] Y
VT &/

J& Ieq— TTH—BIHI, AP, HRT—TIF, FITTNIP e, 1397577
FTFT, T GEET, AT IS, R JTETT, WaAdT S/

PEGIGE] P THT YRA BT fA9Ter iR urfdedr &1
IRA AR U™ & 99 R I FE07 gaf| b g & ®U H 9IRA D
IR BU HES! Bl fACe ogd | IRA & bl &1 U9 b UG HET AT O+ AR

AT HUTH DT IO H FHSAT BRI, S SUASIEY & A=Al UTH & AIdRA Bl 15
ST &1 |1 991 e Trel], AR AT WAl I 1947 T fAHIRTd PR e, Sia S

* YIS UG fOWRTTede], I d=a1 HdaR. Aelfdered, ar (A.4.)
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9 3da: A el ol | g 98 WRa H
IR UAEID] BT -Ied ABHIG 3Tl
=1 =1 o, RTeeiv e 81erT <Ieg, urfeear=
@ AV B ghTerd DI | AR GIAAATA]
DI T b I AMABRI BT & & ol U
T GRTH M SN 8, offebd 59 fore 1
A IR & oD FETHT T SiRY =13
$I IR W AT o) fEam, 51 @ o b
TIAT M YDl Ve | AU, Sl AMAR TR

forg +ff Jogar o, gR Rig 3R ST swrml
ol & 919 Ugel ¥ B aArd o, et
il BT YeHe Aegeatl o, T8 HeHR BT
IR Pl ST o AR = T # e
IR @ AT @ BRI ol # $Tel faar
AT 7| JMSITGT & FqR&d &l Hel d1g,
Sfero—ufRaHl IR & Y Salid & e
fPamMl =1 31Ue oA SHIGRI & EfelTh
faste o faar| a1 dwr # urfdbwri

I+ faemer iufafere ATy &7 I &
foTT the STell 3R o1 a1 1 AfY e
o |

TRAI M B, ST U 3G AR
DI UeTeR oY IR R [T, ST U fawTfore
ARG aredl o, & 19 B SRR & BIET
SBTHR AT eI BT HHAGR HR T |
el & A%d 8 @ 9 o, fafewr
ATHATSIATG] IRBR DI 39 M 7 e
faarel & gerar fear 3k Jidd: SUHEIET &
fIIISTT &1 BRI 9991 | HYAR, UTfhI,
B, A B AHRN & o 89 &

HARIAT TSTh 39 fAGTE BT T B B
forg A UR RS HEIR H gH MY, dIfs
Rerfr &1 SUare & gaaax R Rig &1 T
I deEd fHa1 ST 9 |

ISR 1947 T, UIHEI & 3fax A
Yo Halel W UTfhari 91 & HedA 9|
39 fagie @ wnfier &1 v | o9 g s
@ A SR S 9 ged H ug,
a1 weRToT 8R R48 7 W9 fegedll &l od
I Rer o= fear iR S ovq i3 7gw 9
g B B forg 78 fwell A9t e
S TRT I A FEIAT B 4T B |

PHIROT AU UTHiieh FavaT AR AFRS Hewd
® U ST S 8, 7 U faeY | wn
U @ |

glcilfh SHD! JgAID IMaTal JRTH
off, HTIR & AHH AR SHRT oYd &g
B8R 8 = U &5 BT T AT T D
wY ¥ GG TG DI AT BT | I T I,
SR ART AT Ifbet= | oAt B9 3
STHR PR [T 3R $qD IO UTfhRI B
| U ReRAT Heild IR R by |
SR 9RA & U 7 dact U4 AHRSD
Hecd, USTTd &l Afdl & & Siel UR =07
R TRMET & RacoRels & wU # U+
uRifg & folu Hegar o, afew dfedl ar
SR FTEIVI & =R P WU 4 U+l Rerfdl &

ST ¥, 9IRd F Yo H Pal b urfbe &
[T U JABWEY FHSIA B BRI IHDI
BYCIETT HRAT 379y BT | STd B8R 48 BT I8
|HST H AT AT o RA §RT HIHR 39+
AT WO BT UHHE BN SR I8 BRI
& 98 31U+ I T 9RA H faed FR 7, 1
AERTS 3R s Ak¥eded o I u3 R
BIER R AU, RTad HER ST ©Y A
YR BT AT & 77|
Mg B I
TR Y B I AR B
o TH-—HIHR & UfTEfHe 3k
HRTITeT g4 &1 faaem |
o TH 3R HIR TR ARA—YThRT
A BT AT BHAT |
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o TH] 3R FHTAR W A9 @ Alfcrl
BT fageryo |

ener ufafer

R T H quiHTcHD, YIRS 3R
faeeryoers oy ufaferal &1 SwanT foean
AT & | IR S 3eTIT H YR, Uapraii
IR FHMER Y= gRT UT (g, Sev-c W
faf=1 JeaTsel W) SUCel WHGIRAT, B,
ST Td W™ gImad §RT UHTRIT
SIHIRAT MM € |
qmfae Rerfy

T SR IR qdd H dg i
TR & Y H YIRiT Ud & 7, O iR
PR 32°17' 3R 36°58" IR LTI AR
73%26" 3R 83°30' Al TUR & dra Rerd
2 | SHET [ AH 42,241 fHH2 (16,309
I W) B 1 39 & BT STadH S dls 7,135
e (23,409 WiC) Td A9 HH Sarg (foFma

TSR TR WR Q% AT 0.07 BFCAR DI gl
# ufr IR 97 &9 0.17 BRI B |

T 3R HR & del eAhel Bl T
55 wfcrera uf% IRa @ fEEe § g s
I ], IR |TCT BT STAHIL AN
WA © | UTfbear™ o 30 wferd g
g H =0T gar & fTaH efoie R
IR Frafa—arfeesd™ wfaed ® Td 15 ufaera
I &9 99 & g1 FEEa & S 2 |
faT=rTa aareEan

PR & RT ¥ oY Jeg & 4918, 27
IR, 1947 DI ARATI FIRA Tl 7 TS
BT Ta B U HIHR § U9 fhar | YR
PRATS AT IR MR U™ & 9 v
Ul g H 98 5 O AR 7 HER B
Tr-faeTs Ry WR fR=or o) forim | 1 SHa,
1948 I, AfS ATScded & 3T WX, WRd &
TETTHA H8%w | fddre Bl gersm & oy

Ta)) 247 WX (810 Wie) © i@ S
STHIT 1.25 BRIS © | 59 & &I fl o
290.41 / fH2 (752.15 /4 Hier) B, T=T BT
Aa fdB™ adid (2022) & ATAR 0.720
(S=) © UG WelRdl &% (2024) & AR
82.0 UfeTd © JBI BT SMEBIRS | BN,
SN, 95, &Y 3R 3RSl 7 |

STRI—HTHIR H 20,230 I fHHAL a1 &
2 ST aR<Ifdes =07 X & §9 dR% 101,387
I fHH. & et WRTITeTd &3 BT AT 19,

AY<h g GRETT URYE Bl A HIA R
|eAfd @b BI | R uRye o dchrd
JEfART iR Sfaa: SHd §IE &1 Med
far, St wRA iR uifdewa™ & fow t&
fRIy Hgh I AT (JUAAIRISY!) &
<Gg | BT ST o7 | aRye & Uvdrg &
AR U Bl HR AR 9RA 3
U1 SAfereBTer BT arod gl off, effdhd
AT S SuRfa g0 X off |

glciih JgfdvM 31 fQdaR, 1948 &I

95 uferd 2 | 38 I IRferT a9 & fdid
&3 2551 a1 {1 € I ol I & Bl 12.
61 Ufrord © | SRI&T 97 87.21 Wfaerd & ST
17,693 a7 fHHY. &5 © U4 W 36 I fe.
(0.18 ufderd) Tffepd &= g FIFAR a4
JTIRT BT ITRT < T HIHR GTeT H 8128
I ol SR F9RT # 12,066 a9 fHL ©
S {8131 BT el 50.97 Ufdwid, B |

], 3T, offch Q41 dell | | fbeil =1 o1
HIR F AU AT I9F & gells, 3R
ST AU BT A8 83T | HIHR QHT T3
gRT R 9 & 9= arafde W/ w®
faariora o, 9 Qi FrREvr @
(TASTRAY) HET ST 81 1948 & JGfIRM
FESIA & 918, YRA & HF0T dTel &5 Bl
ST IR BIHR IS & ™Y H ST ST
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T, R UTfha™ & 07 aret & Bl
JATSITE HIAR AT J7h HYHR A T 77 |

YT SRTAR I8 <1dT HRal Y&l b
gR Rig gNT ®9IR &1 9Ra &1 fear mar
NMIBHR Y o, Fifch T AT H SR
far a7 o 3R ' WRA 3R U™ &
dr9 gu fUod sl & o o fa
ST <2 BT TRt 999 W &) gfadgarn
Sarg s off | 9Ra F I far & g 9
UEl B3I IR—BIE FHSI T o, Fifh
TifaE o fAgIe B SHART R ST
T fhar oT | 1954 H, HTAR BT A

AR FeTH3T SATeT 981gR ARSI + ARIHa
H Gl &I AR dqRIbe TIYOMIS TAR
frar, R < <9 9 9 W & fae
fqaTe Bl ISt &I ufdgar SidTs | gTelii,
TE OIS IR whifa wenfud e H
fawar <71, wifd S < A 918 & 99 H
Th IR ST g IR FHE HAIfd Ig oI |

STd ARAT IR BT 5 9RT Bl
forTforg wxe &R urfda™ 9991 @ o=
P IRATT BT WIHR B H STHR B T,
ar = 7 A dRarE @ gqal @ 3R
3TUT SFATRAT BT BHI[A—ARRT DI STSeAT

|7 e o &1 w4, O SR
IR PR MABIRG wT F Th IR
19T g1 41, 3R 9RA 7 391 S98d |ug
& 9 Al B i FeTsi g1l A o |
gl |

1962 ¥, A9 7 AR UR 3MATHPH BHA
far iR o', S 99 &1 A | o
HIR BT TH &F B, W Hegl R o,
RTa® aRvIRa®Y HeHR dF9 99T | d<
T, RF R A QR @ e en | g
YRA—AIF gg & qI8 9, 949 7 999 3R

A D oI SeEamn, e aRomRasy
1940 & D H Py IRAN eI H REER
IR AT BT | eTeh<lT, dTTed 3HR UG &
AR AR AER H fHa 5z da9
fIATerdRT o | RA &1 YIqoe o b
e F HBT AT, AR T o[ o, 3R
B9 oIk eRISIHar dd dd NI J&l, g
TP fdh 3 T, 1947 BT AR & SATH AT
3IR U8l TIR—STRd, s ATSede o 9k
@ foqrom @ fafeer arer @ g 8
PR T |

Iq °HINo § QR e, W) IR

FHelad w9 A YT &1 qALd
2, R HiR g7 iR ) SIfea &1
2| RIdeR 1965 H, UIfHEd 4 TH-—HTR
TR JATHHAYT B & YT | =07 @7 uR
PR o, e aRvRawy IRd & 7T
TIRT U g, 1965 BT ARA—UThel g,
foe AT | YRT 7 Uifha= &I foriae wq
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I ABSTRACT i

Remote sensing and GIS technologies are used as effective tools for
morphometric analysis. Morphometric analysis classification is the most
commonly adopted method for catchment analysis. This method helps conserve
water resources by analyzing the drainage aspects of the catchment area. This
study was conducted in the Beohari block of Shahdol district, Madhya Pradesh.
Morphometric features were analyzed using a digital elevation model (DEM)
and ArcGlIS software. The area was divided into seven sub-catchments. Stream
order was determined from first to sixth order, reflecting dendritic drainage
patterns. Parameters for morphometric analysis were measured in linear,
aerological, and relief aspects (e.g., stream order, drainage density, stream
frequency, bifurcation ratio, elongation ratio, etc.). This analysis contributes
to understanding catchment management sites for soil and water conservation.
This study provides information to policymakers for sustainable water resource
development and management.

Keywords— Beohari Block, Digital Elevation Model (DEM), Geographic
Information System (GIS), Morphometric analysis, Remote Sensing.

1. Introduction

Groundwater, a vital natural resource, is
crucial for economic development, especially
irrigation. Yet, it is constantly threatened by
overuse due to population growth, urbanization,
and industrialization. Despite efforts to increase
water supply, effective water resource
management remains lacking. Improving water-
use efficiency in the domestic, agricultural, and

industrial sectors can be achieved through better
management, economic tools, technology
adoption, and a nationwide conservation
mindset. Morphometric analysis of river basins,
a key area of geomorphology, has gained
prominence due to its role in hydrology and
environmental management. Using geospatial
techniques and GIS tools, researchers can
analyze watershed characteristics, prioritize sub-
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watersheds, and address issues such as soil
erosion and flood risk. Studies conducted in
India and around the world demonstrate how
morphometric analysis contributes to sustainable
water management, emphasizing its importance
in mitigating environmental challenges and
supporting resource conservation efforts.The
integration of geospatial techniques and remote
sensing and morphometric analysis in catchment
management has gained prominence in recent
years. Mohaimen et al. (2024) conducted
tectono-morphometric analysis of drainage
systems in the Chengi and Myeni river basins,
focusing on the Chittagong Hill Tracts, to
understand tectonic influences on river
morphology. Joy et al.(2023) used GIS and
remote sensing to analyze the morphometric of
ariver basin in the southwestern part of the Great
Ganges Delta, demonstrating how such
techniques support sustainable management.
The work of Luo et al. (2023) highlighted
morphometric analysis in fault and river systems
in China, demonstrating the global relevance of
such studies in understanding active deformation
patterns and valley dynamics. Dutl (2023) took
this further by applying morphometric analysis
to assess flash flood susceptibility in the
Mediterranean region of Turkey, and highlighted
the global relevance of such studies in disaster
risk reduction.Shekhar and Mathew (2023)
provided a comprehensive review of data
sources, quality, and geospatial techniques used
in watershed morphometric analysis,
emphasizing the importance of accurate data for
sustainable water management. Dutl (2023)
furthered this by applying morphometric analysis
to assess flash flood susceptibility in the
Mediterranean region of Turkey,and highlighted
the global relevance of such studies in disaster
risk reduction. Gani et al. (2022) analyzed the
Saryu River Basin in the Himalayas,using remote
sensing and GIS to obtain information about its
morphometric characteristics, further illustrating
the utility of these tools in mountainous

regions.Geospatial techniques and
morphometric analysis has been playing a key
role in understanding watershed dynamics and
supporting water resource management globally.

Mani et al. (2022) used geospatial
techniques for morphometric analysis of the
Suswa River Basin, highlighting the importance
of such methods in understanding basin
characteristics. Shekhar and Mathew (2022)
extended this work by prioritizing sub-
watersheds in the Muredu River Basin using GIS
tools, highlighting the role of technology in
hydrological assessment. Suresh and Krishnan
(2022) used geospatial techniques to study the
Vanniyar Basin in South India, and demonstrated
how morphometric analysis can inform basin
management. Kant et al. (2022) used modeling
techniques to assess the geomorphological
parameters of a mountain river basin, further
contributing to water resources management
using remote sensing and GIS.

Similarly, Hasanuzzaman et al. (2022)
used GIS and morphometric parameters to map
flood susceptibility and highlighted the role of
these techniques in flood risk management.
Hasanuzzaman et al. (2022) used GIS and
morphometric parameters to map flood
susceptibility and highlighted the role of these
techniques in flood risk management. Shekhar
and Mathew (2022) and Singh et al.
(2021).focused on prioritizing sub-catchment
areas using morphometric analysis in river
basins, supporting water conservation strategies
using principal component analysis and
geospatial techniques. Geospatial Techniques
and GIS Applications for Morphometric
Analysis helpful in understanding river basins
and managing water resources effectively.

This study aims to conduct a detailed
morphometric analysis of the Beohari block in
Madhya Pradesh using GIS and remote sensing
techniques. By quantifying and evaluating
various morphometric parameters, the study
attempts to understand the geomorphological
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and hydrological characteristics of the region.
This analysis will be helpful in effective
catchment management, leading to better
resource utilization, water conservation, and
flood control. The study also aims to identify
suitable water harvesting structures, such as
check dams, recharge shafts, and storage tanks,
for sustainable water management in the region,
as well as provide valuable insights and
guidelines for future research and development
initiatives.
2. Study Area

The study area lies between latitude 23°50'
to 24°12°N longitude and 81°15' to 81°30’E
covering a total area of 1080km?2
(Fig.1).Geologically, the area is occupied by the
Gondwana formation the clay and mudstone
facies of Tihiki stage overlying the areneceous

facies of Pali bed have an aquifer system of
moderate to high yield potential in Beohari
block. the upper barakar sandstone of Gondwana
Supergroup has a positive piezometric head and
at many places auto-filling condition occurs.the
area enjoys subtropical climate with extremes
of temperature and dryness. The temperature
ranges from 6°C to 46°C whereas the average
rainfall is about 1100 mm. The area chosen for
the study has witnessed acute water crisis due
to exponential increase of population, some
droughts in last few years, indiscriminate uses
as well as improper management of water. Due
to this, quality and availability of groundwater
has been highly affected. Keeping these things
in mind, the Beohari area of Shahdol district has
been chosen for the study. Geologically the area
comes under the category of Gondwana Super

T T
waee  aemos

Figl. Map of the study area
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group. Climatically the area experiences tropical
type with hot summer and cold climate. Mean
annual rainfall of the area is about 1000 mm in
which 90% rain occurs during monsoon season.
3. Methodology

Morphometric analysis is a versatile
approach for characterizing watersheds and their
management, providing essential information
about landform and topography. Using various
methods and statistical techniques, the area’s
topography, drainage network, water divides,
channel lengths, and geomorphological and
geological structures can be analyzed (Mani et
al. 2022). Quantitative analysis of morphometric
parameters provides crucial insights into
hydrological conditions, rock formation stability,
permeability, and storage capacity, which

collectively determine a basin’s yield. This
research utilizes integrated secondary data sets
from various sources, with topographical sheets
geometrically corrected and georeferenced using
the UTM projection and WGS 1984 data. The
drainage network and associated parameters
were calculated using SRTM DEM and ArcGIS.
The methodology involves identifying the
drainage network and delineating the watershed
through the DEM using ArcGIS. Various
morphometric parameters were analyzed, with
PCA (Principal Component Analysis) used to
reduce and identify the most sensitive parameters
for watershed prioritization. This morphometric
study plays a significant role in water resource
management for the study area.

4. Results and Discussion

Drainage Map

81 'Z?VE

01‘2.5'0"5 Bl'J‘I)‘O"E
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1 L il 1
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T T
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Fig.2. Watershed of the study area

Morphometric Parameters

Morphometric analysis, a crucial part of

this discipline, has been revolutionized by the
integration of remote sensing and geographic
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information systems, enabling researchers to
accurately assess the temporal dynamics of
watersheds and river basins (Singh et al., 2021).
The analysis of various topographic
characteristics using Digital Elevation Models
(DEMs) for modeling purposes has proven
highly effective. The definitions of the different
morphometric parameters used in this study are
discussed in detail, and the mathematical
formulas are provided in Table 1.

(a) Bifurcation ratio (Rb)

Strahler (1957) defined the bifurcation
ratio (R) as the ratio between the number of
streams in a given order to those in the next
higher order. Horton (1945) and Schumm (1956)
recognized Rb as an index of relief and
dissection. In watersheds with minimal
geological distortion, the mean bifurcation ratio
(Rom) reflects the branching pattern of the
drainage network. As shown in Table 2, Rbm
values for different sub-watersheds range from
1.17 to 4.78, indicating minor variations in
structural control over drainage development.
These values provide insights into the
geomorphological stability and drainage
dynamics of the region.

(b) Drainage Density (Dd)

Drainage density measures the total length
of stream segments of all orders per unit area,
indicating the closeness of channels within a
drainage basin. It is a key indicator of surface
runoff characteristics and groundwater
infiltration. Langbein (1947) emphasized its
importance in determining water travel time. In
the study area, drainage density values range
from 0.403 to 1.724, indicating moderate to high
surface runoff. The observed drainage density
values suggest that sub-watersheds with values
closer to 0.989 have more frequent and closely
spaced streams, indicating rapid surface runoff
and low infiltration. Lower values, such as 1.59,

indicate more permeable materials and better
infiltration capacity.
(c)Form Factor (Rf)

The form factor, as defined by Horton
(1932), is the ratio of the basin area (A) to the
square of its maximum length (L). A low form
factor indicates a longer watershed, while a
higher value suggests a greater peak flow in a
shorter time. In the study area, the form factor
values range from 0.008 to 0.182, with an
average value of 0.070.

(d) Sinuosity Index (Si):

The sinuosity index is used to characterize
the channel pattern within a drainage basin in a
given area. The sinuosity index is defined as the
ratio of the channel length to the straight-line
distance down the valley. It relates to the
drainage pattern within a basin. Studying
sinuosity in an area can be helpful in
understanding the influence of the area’s
characteristics on the river’s course. The
minimum value of the sinuosity index is 1.354
and the maximum is 19.419 (Table 4), and the
average index value for the area is 2.774. The
rate of the sinuosity index when studying an area
is determined by the river erosion pattern present
in that area. Such a study then suggests that the
river has progressed from a youthful stage to a
mature stage.

(e) Elongation Ratio (Re):

Schumm (1956) used the elongation ratio,
which is defined as the ratio of the maximum
basin length to the diameter of a circle having
the same area as the study area basin. An
elongation ratio of 0 indicates a highly elongated
shape, while an elongation ratio of 1.0 indicates
a circular shape. This means that a higher
elongation ratio value corresponds to a more
circular basin shape. The elongation ratio in the
study area ranges from 0.032 to 0.542, with an
average value of 0.082.
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Table. 1.Morphomatric Parameters with reference
S.N.| Morphometric ParametersMethods References
1. Stream order(U) Hierarchical order Strahler,1964
2. Stream Number(Nu) Nu=NI+N2-+Nn Horton (1945)
3. Stream length (Lu) Length of the stream Horton1945
4. Mean stream length (Lsm) [ Lsm=Lu/Nu; where, Lu=Stream length of order ‘v’, Horton1945
Nu=Total number of stream segments of order ‘u’.
5. Stream lenghth ratio (R1) | Rl=Lu/Lu-1; Where, Horton, 1945
Lu=Total stream length of order ‘U’,
Lu-1=Stream length of next lower order.
6. Bifurcation ratio (Rb) Rb=Nu/Nu-+1; where, Schumn, 1956
Nu=Total number of stream segment of order ‘u’,
Nu+1=Number of segment of nexthigher order.
7. Mean Bifurcation Rbm=average bifuracation ratio of all orders. Strahler,1964
Ratio (Rbm)
8. Drainage density (Dd) Dd=L/A;where, L=Total length of streams, Horton, 1945
A=Area of watershed
9. Form factor (Rf) Rf=A/(Lb)?* where, Horton,1932
A=Areaofwatershed, Lb=Basinlength.
10. Circularity Ratio (Rc) Rc=4 ;7 A/P?; where, A=Area of watershed, Miller,1953
7T =3.14, P=Perimeter of water shed.
11. | Elongation Ratio (Re) Re=2V (A/ 77 )/Lb; where, Schumn, 1956
A=Area of watershed,
7T =3.14, Lb=Basin length.
12. | Drainage Texture (Rt) Rt=Nu/p; where, Horton, 1945
Nu=Total number of stream of all orders,
P=Perimeter of watershed.
13. | Length of over Lof=1/2Dd; where, Horton, 1945
land Flow (Lof) Dd=Drainage density
14. Constant Channel C=1/Dd; where, Schumn, 1965
Maintence (C) Dd=Drainage density.
15. | Infiltration Number (If) If=FsODd; where, Faniran,1968
fs=Stream frequency,
Dd=Drainage density.
16. | Sinousity Index(S.1.) S.I.=OL/EL;where, Schumn, 1965
OL=Original length, EL=Expected length.
17. | Stream Frequency (Fs) Fs=Nu/A; where, Horton, 1945
Nu=Total number of stream of all orders,
A=Area of the Basin.
18. | Basin relief (Bh) Vertical distancebet ween the lowest and highest Hadley and
points of watershed. Schumn, 1961
19. | relief Ratio (Rh) Rh=Bh/Lb; where, Bh=Basin relief, Schumn, 1965
Lb=Basin length.
20. | Relative Relief (Rr) Rr=Bh/P; where, Bh=Basin relief, Melton,1957
P=Perimeter of watershed.
21. | Ruggedness number (Rn) | Rn=Bh[Dd; where, Bh=Basin relief, Patton &
Dd=Drainage density. Baker, 1976
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Table. 2. Stream order, Number and bifurcation ratio of streams in different watershed

Watershed Stream No. of Bifurcation No. of Products of Weight
No. order Streams Ratio stream used columns (3x4) mean
1 2 3 4 5 6
WS, I 32
II 19 1.68 51 85.68
I 05 3.80 24 91.20
v 00 0.00 05 0.00
Avg. 0.74
Total 80 176.88 2.21
WS, I 57
II 27 2.11 84 174.24
11 12 2.25 39 87.75
v 06 2.00 18 36.00
Avg. 2.12
Total 141 300.99 2.13
WS, I 29
II 10 2.90 39 113.1
I 06 1.167 16 26.72
v 02 3.00 08 24.00
Avg. 2.52
Total 63 163.82 2.60
WS, I 65
II 43 1.51 108 163.08
11 09 4.78 52 248.56
v 08 1.12 17 19.4
Avg. 2.47
Total 177 430.68
WS, I 46
II 23 2.00 69 138.0
I 13 1.77 36 63.72
v 04 3.25 17 55.25
Avg. 2.34
Total 122 256.97 2.5
WS, I 15
II 07 2.14 22 47.8
11 06 1.17 13 15.21
v 00 000 06 0.00
Avg. 1.65
Total 41 62.23 1.5
WS, I 15
II 07 2.14
I 06 1.17
v 00 0.00
Avg. 1.65
Total 41 62.29 1
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Table 3. Stream order, Number and bifurcation cumulative stream length in different watershed

Watershed Stream Total Stream | Cumulative Total Mean Maximum
No. length Stream Number Stream of length
order (km) (km) of Stream length basin (km)
1 2 3 4 5 6
WS, I 34 34 32 1.06
II 13 48 19 0.68
111 07 58 05 1.4
v 00 11 00 00
23
WS2 | 40 40 57 0.70
II 13 36 27 0.36
111 09 47 12 0.75
v 07 53 06 1.16
36
WS3 | 25 25 29 0.86
II 15 54 10 1.50
111 05 56 06 0.83
v 11 07 02 5.50
32
WS4 | 45 45 65 0.69
II 17 54 43 0.39
111 08 63 09 0.88
v 05 09 04 1.25
35
WS5 | 35 35 46 0.76
II 19 12 23 0.82
111 18 07 13 1.38
v 05 09 04 1.25
27
WS, I 06 06 15 0.40
II 07 12 07 0.1
111 05 14 06 0.83
v 00 11 00 00
3
WS, I 08 08 15 0.53
II 07 14 07 01
111 05 11 06 0.83
v 00 09 00 00
25
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5. Conclusion
Watershed analysis was conducted based
on morphometric analysis using remote sensing
and GIS. Hydrogeologically, the area’s
topography is rugged, and studies indicate that
most of the rocks in the area are of a highly
permeable nature. The Rb (bifurcation ratio)
values in the study area suggest that the
watershed has experienced minimal structural
disturbance. Watersheds with low drainage
density values indicate moderate runoff and
moderate to high permeability of the area, which
may be due to the underlying sandstone. In
general, drainage density varies inversely with
the length of overland flow and indicates the
drainage efficiency of the watershed area. The
basin’s drainage is predominantly of the
dendritic type, indicating uniformity in texture
and a lack of structural control. Remote sensing
and GIS have provided hydrological information
and delineation in the context of the watershed.
Digital Elevation Models (DEMs) are efficient
tools for the most critical aspects of planning
and execution for drainage management and
hydrological resource development.
Morphometric studies can be very useful in
formulating strategies for groundwater resource
management. In future research, it is
recommended to incorporate socio-economic
elements to gain a more in-depth understanding
of sub-watersheds and their significance for
management interventions.
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JIRhARUT R fAb™g & Ifadey JHad:
S BAGIR § b 9 arcAfeR 87 8 Faa
3R goul 3R Al & dre FHAT A
& foru fARaR Nfad ufdegdr &1 smawaeddl
8 ol |

YT & (2008) &0 9RA & U
afeardl iR Aol W # a1 fder
3R GUIYoT § HfgST HeRHHRU AR R
21 @1 AT | I <Y UF AR ARl
3R =l &, Arg o Rerfa ok Ry
faera ¥ 3faR &1 AT HRar 8 g
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3R anfeardl W™ 4 6 W 24 HElT Bl
Y & qal H B " DI AAE H gy
Rerfer ok gfg &1 aewgs, I8 el
JAATH T HHTCd, YR & TTHT &5
H fohar T o1 | 39 31U # Infeardy iR
Trer gfrlt wfde 9 dee fa sk
JHeAA (2005) < @I AT A B
ARl @ WRfeR 3k wiRaiRe AMal
IR g wfafafrl sF 9 Aol o wR
(30T Yg TR UsH dTel U9l WR 9T
dfed fear |
ASIT B IR

1. HET FIRPBROT B Twxd Dl
SITAT |

2. RA H Afea FeRhHIT & IR H
SIRTR T BT JATHTT HRAT |

3. #Afgerell & nfdie AeRhaRT &f
YAIFAT B dTel BIRBT BT fITATOT HRAT |

AT WARHDIT DI ITaeIHdl

IR HEPIT & I8 qRI0T 4§ Afgaraii
DI Goll Bl ST &, ST et Af, & HY <,
AR AT, S B <4l g1 AT, eI Bl adl
IR 4, faRy w9 | Ao &7 |, Aferai
o R &1 =d Y, S FIhaRT &
e TR ST o B AT & | TTHIor el
H ST 66 YIeIeI Afg el SATaTal BT SThNT
e B T I8 & | §API & BRI AlGET
arTTe fc—Rarst 8| $iY 3R ggured
H A2 ol HRIGS BT 90 UfTerd AT
<l 2 | ARG TR AT AT 8, T
2/3 B TS PRAT &, g B I BT
1 /1091 RET W HRal & IR fasg @Y
AT @ 1,/100d & & |1 HH D AlfeTd
g | g & 90 e fAReR <R # Afkaei
@ G goNT A SR B | TR H @
arel 70 UfRId AT ARZATG 81 o

4. AfgT AURPHRYT & foIv WRAR
ATSTATRIT BT ETIT HAT |

5. Higell AURHEHROT & I H AW
arell BhIact &I ggdrd &R |

6. ISl & IMMER TR IYART FeId
QT |
oy gl

TE MU HAd: JuiATHS IR
faedyomers €1 g9H YRA W AfgAr
ARHBROT BT AT B BT Yo foan
TAT 2| I D IMALIDAT B AR,
SHH UgTh Sfids YN dRE 9 fgcilae Al
3 forg v € | AR Bfasg SR WRd
H Afen Weifdaexy & gl & [9og
A IR WR U J]aT © | TS R TRy
RN ERT AR & [9%g TREl R SR
e RUI =ier drel s UK Bl © |

JIUTT (AT 933) & dTAS[E, AIS[aT eI
3JUETTP T HH TR 8, Blellfb 9 Uep &1 aif
J Gafrd € | faeraeiia <ol § uemohi
3R gdurh! § ST A= 1 /7 T f HH 2|
fasg wag # dad 10 gfwrd sk I
Afree # Ac 1 Afgemel @ urd § | Afger
FURHBROT H N 9 qee TN FSThT
AT ARGl BT 3Kiid H &A1 Ul 3R
3Tl {B & b AT gl o—

. fotmarg |

. Trerm &1 emvra |

. BT VIR |

. 3 faaerdn |

. uRaR& T1feT |

. @ Ifreierr |

. SIIRIA I8 &I HH & T |

N o o0~ WN -
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8. JUAXT &I HH AT |

9. SYTAT B foTT HEATDHIET BT 4T
ARG RIfa— <291, U &1 Sifa # fdare
3R a1 faars (@1 1 Higg) afgarsi W
JTATAR (FATHR, AT ARAT, BT, <414,
YA o T wfafes) |
Afgelm GeIfda®HIoT B ATaTAHAT

AR BT (R o @ 21fth, MmarTH
DI AT, 218t T ygd, RSHTR T Ugd,
SITAT | AfReTel BT 3R 99 ® SUY
TRy Afgerrell @1 wfaefiierar iR ArfoT®
9D H gEeld, ATl & 519 e § 95,
GG I Id] Ugd SR I W HgFor
H ggard, R vy oW W Afkeret @
feri=roT, fR1eTT W BRAT, ORISR 3R WY
HERIAT A, UINUT, [, Iq2adT AR 37Tard
ST ~gATH ARSI DI ITARIAT SHD
JTATAT, STHIST DI AT I8 B Ul ARIbT
Il A1fey 3R Al & S& yHelaT
&3l H faerT & 3R BRI 999 & forw
AT HRAT A1y |
Afgerm GeIfitbd o & fory GRHRY AToATd

ARd H #Afgen o™t & fow SRary
STRIPHH 1954 H B YH B M o, Al
IR ARTERT 1974 H 8 Y gs | aadH
H, Rd WReR o U faf= o 8ik
ATl gIRT AaTfera Afgetall & 7w 34 9
3fEs AN & | 59 | H{B AN 59
THR &—

1. XTI AEAT BV (IRTAD)

1992—1993
2. Afger |glEg AT (THYHATS)
IR, 1993

3. ST Aiter Ao ((ETHar) 1995

4.

9.

10.

1.
12.
13.

(N o N C
qfgell el f[de ®RisA Bl

1997—98 ¥ Tdied WIAHHGAT <

TS |

HiZAT FHRAT ST 9000 AT #
PrIffad BT ST & R |

TGN

wWRIfh A8

Al @ fory Ufdetor @i TR

FHrAHH (TACISYI) BT FA-TIAT
R CR
HHEBION AR TR AT & g
3 T 9 / S BIR Wex
HTHBTS AfZetmall & forw BraEr

TIR
I AT qerRhdRoT fH9H

14. UOIHd 911 e darg Qg

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

SIvd) (1975),

ol T fheniRay & Ferfhdmor
D AT (RTRSITISTOH) (2010)
HTHGTON AR & g@di & forg
oftg il IS s AreTT
TPHIHd qTel ARETT AT (TS
YITd) (2009—2010)

(ErTeteT (2008)

BT AT

Ioode (2007)

e gote AT (119 gt
RINE))

THIHd I faer drisA
CIECIESIE]!

TRISAIR 7 JTI0T garil &1
f3reror (SBRAS TS TH) |
YA AR FroAT1 (WgH
JRATE) |

Afeen fae frm I (S
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SIAIY) |
26. HTHABION Afeel #a
27. gfexr Aftenm @og
28. Afgar AfRfdy Jorn
29. gral IR UTH ST IMANT
30. EfeRT DreRifE aromn
31. THEIRME &I i 2Ifkh Ao
32. UHRMSSIERIE & Afeer SeM fAfd
33. IR RGN ST DI Fe0T ArSTATS
34, PfY Ud I A & forg I
dpt BT I |
WRHR IR 96 A= iRt &
TN BT IR—ARBHRI HTeAT BT W1 R
FEANT U &, Sl GIeT Y& B H T
w0 ¥ AEayol fier 1 = 2 Afken

BT & | MIRd ¥ S[ATeIaR Aftensi & forg
RIS S &1 T8 & | I8 Udb 3R HRb
g S Afeell FRARPHRUT Pl AHR B 3
A U HRAT © 1 9Rd H Al @
RE T T PRl Pl ARG PR 9 9RA H
A3l & FeIRhhRUT BT T BRIGT B |
et STafds <1 7 = & a1 | Ren &
Al H 98d dRa@] @1 © | Aftesi iR
qou & 19 HT R 9gd ATl € | oidid
82.14 vfrerd aeRe gy RIfed €, 9Ra H
S 65.46 UG I%H ARy &1 HIER
2| o e, foRw aranfie gfderor #
i AEWTT 2 Sl AfZTAl DI ASHTR 3R
T o1 e H oY g eIt - H 98d

AP HT TRBRI 3R TR AXBRN) GIeHl

& AT TATAT & FTao[E BY BT AlQ

gReel Bl & |

T T BT g § @i @ ferg

g | fTd wu 9 g At &1 aerh
IO H BT W D7, offbd dfasy @t
AT HfST AR A 7 |
gt

qRA o Afgelr Ieihdxor @7 ufshar o
Ps SPIAC = | IR o fadwraeier <on &
TR M ik uiRarRe efar Aferert

qed 99T QaxT JFT Sal 8, SR TR
I T TR e BT 212y ST fAReRar
I ot & #gwyel €| 59 99i8 9,
ATl BT TR WIS & wU H Ao
o SraT 2 |

TR 3R YReA— ATl & WrReg
IR gRem @1 a1 bl qu @1 SA1=T I

@1 31 Rerfcr &7 e € 3R 9 §911g
& © | U1 8 USRI § Asdl b ofH
DI oIl H IS DI TGN JEHAT <AL, S
ST T TSl IR TR H AR © |

SRTAMAT ISR 3R FHeE § a=cll Sreh
2 | IRHN THRI AR Ursde Hafrl # goui
% 2@ A a7 3R S Tdd dTel ARl
H Afgarsl @I AT GRbell BT A

FETS 7T, 99T 3R 3T TRl & HHA
H 4oy ged & UeT H SIIaT HSHId Rl © |
9 TRE & I @ s 59 A= # & &
O Pl BISHR WRA H YN gl &1 30
I SN SATET ST & | AISATY SRR 3T
AT @ IRYRS STEEROM B WHIdD
A ol €, SUreIR R 89 WR A

AT ST 2 |
A X 3R AGATIAI— @Ry 3R
aryoT 3 folfT 9§ & HROT Aferall § 977 &
I R8I B, WAHR TR, Il AR =1 4 |
TR, IEAFA—8Re Redl d g
R H 980 B! dfb HAeayol el I
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fofiT 9T fawdr 8, Wex 9Rd H, o fob
TR P B, 9 DI G 3R BIC—AIC
B BT 9IS TATHRIT HH & §CdR B A
R g |

NECHECICEIE]

AR ¥ AT BT T 99 & foTg
U wTaeTE |/ afeal & fog s
& AT FEEAT (STIREE—14) | €, T,
ST, fofTT T S99 RI9 @ SYR UR e
WR AP (3BT 15(9) | BTy, 5 Afgeraii
IR geat @ et H AT UaE= HR FhdT 2
ITTE15(3) | I & dsd el 98 R
RISHTR A1 FRIR6 & Hae § ¥4 ARTRST &
fog SR @ FHFAT (FTes 16) | 1Y
THAE ®Y 9 SOfddT & gaie AREl BT

SRR RET BT B Ry PR B

H 917 99 Y&l € 3R Ig Use ARl g
€ P B S =1RY 3R gov W weeqof
91 I8 B b g 3R FHeT gRT Aifaera
Ugel &I ST 12T | M8V 8H I8 A0 o
fh &9 T AHATaTE) FHIST A18d & STal 8%
fdl @I, ae 98 Yoy B AT A, 31U
TS 3R R FA DI IS I Fh B
3R S I8R 99 BT HHE JqER el |
AT FIARHBIUT HIg SR TR &
A1 et 2, i @ goea | &1 i
JFATAIRI BT AN T W& & IR 95 <&
2 | 31 FEul BT B goul BT W1 Tl fAen
2 ST Al & RaaTTd T | RIS o |
A2 giaT &1 el Jraral &1 ufaffe
BT 2 3R TE & &R < H AARTd raH=Ie
HIS(E € | 519 T A3 bl goui & qA

(eTI=ebe 39; (31) GO IR AR Hl &

R &1 AU S, qd b YRT FHIST 701

o A &M & oy A 9+ (3reeas
(@) | 5T GRT B B AT AR A
Rerferal SR w1 red 1 JRfard H= &
forg urag fby SU (srgeee 42) | YRd
D YA ARTRG §RT AGHIT DI IgTaT <
AR U Yol BT NT HRAT I ARt
@1 TIRAT & oY STTAToD & JTgesast (F) |
W Merl, I ggEal ¢k TR
arfereralt # weer gaTg # Afenat & fory
G At 4 9 $9 F $H Th—fasls el
BT IAREAT (32T 343 (B) IR 343
forsaet

39 PR, I /ISHR & & H IR
Rrer & et o, Al FuihaRor a1 Rerfey
JTHd w9 A AR e 2 | awa o

qIIfdd eHdT I BH USIH HRA b fou
AR 2T | T D Fad TS eI
Hfgetall @ Jfc ArHISTe gt # gaela
=

"ST9 ARRAY ST dedl & al URAR
godl o¢| Ig AIWH & Hifh STd! A
R IS I UOMoRl Tdh 38 URER,
IS FHIST 3R FT: TP I I B fAdrT
BT I PR © | ARRHHRUT BT TG AT
TP TS AZATRA BT [IBTH DI JILRT
H o BT © | AfSel FerhdRor Il
IRAfA® IR JHTE BRT 19 S8 3 3R
Jufr <1 ST d1feh 9 3 IR R WSy B
IH AR FAS | UA! g g9 D |

71 2 fb 99 Sl a1 et ) ugdaH
P ST ST AfRATRN & AIRPBROT B UTfed

AT ARARKHROT 2171 Fal BT FIH HZdY!l
feiemell # & g 9 AT R, T P IS
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TR R dfed FRET WR ) AT | 349
deT P U BRI B U Tdel IRBRY
Ugd I el BN | FHTST Bl Th U
AEle a9 & folT Ugd &R a1fey o
Pig oiffTd ASHd & 8 3R ARl &l
ArHA-f vl &9 QiR Tw @ |AmHIfID,
ISTIfad 3R anfefe Saw & \H=ar &l
HIGAT & A1 9T ofF & R 37w fAel 9%
oYl & SRIER WEl dad AR b Aer
ey dIfe FHST § SHBI gofl T &l
D |
g=A1d

1. 9 gl WIfAdmdr Afgermen ol
fRrer &1 & S ARy, S fd ST WK
@ FHHT T | STy, Al @I e w
fae e <=7 B

2. AfeamRl, W HHGR a1 Bl
ATl H S9% BRI & IR H ST T™ddT
a7 HRA & foTU ST TRl BRI AT
B DI ATTTHT 2 |

3. AR BT BH HA B Folrerd
fer afey @R S &M dRd @ fory
T GRE SR FEANT a1 S =1y |
g g7 g
1. WAl 5. (2011) ARZAAT BT AZIRHBHROT

3R amfdfe e, eMe &R0

Afs shHIfeG Rad, dftgs

R : AR BT AIRPBROT 2000, R

TURTSY; TerTg
4. AR e aRASHRS FHAYT Jed1dhH,

— %!ol

Y

10.
1.

12.

13.

14.

15.

16.

17.

RUE 340 — IN 3,

e

o3 d1. (2013) UTHIOT ARRAT BT AIRD
g H ol Hifear @ e
TRATH, TS, (2013). AfZaT ARIRBHIOT &
forg e | arfveafcs - aiffe Siidt, 1, 17—18
o, 9. (2013). YARR WRA @1 AT
AT & 16T BT AR 94 H soidei D
Aifear a1 e, et - aiffe S+,
1, 23, 26. 6,. PGH, AR. TH. (2012)

R H AT & FeRhdRv—alfTd 3faR
P YT BT b YT | SSdA

e i wrEfeftha Ue Red ufeaaer, 2
JIAT, T, (2011). 9RA H fRrew iR wfger
AeRAHROT, SifeeT

ST il 31T Ao ISRt d R,
1 (8), 19—21.

Sf. TIRA AT WRAG AfZARI &1
HeAHBROT : 21T AL BT b G ST
Reg, 2006

fISr, e gamefl (1987) WRA Al &
ATREHRT feell &1 UHh AMINIG MH
ey e uleadmerd, el
BONR®T WIRA H #AfRe ARRma<ol
Jfera @@l geveEe

FAd A% YLD IAA WA T TS
TSAFREeM dfeyd 1, W1 3 (2011) T8
TRIFTAT SR iR WMeras Rerfey IR # |
10, Sl HAR TRI 3R AfZSAT HLAHDBRO]
P AT T dRR— Reys ssRS
ST el 18, 3 gHMCS TS
RN IGIES]

A
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e ITTHeh Td Seh! YIH(-eh Saeeln

0 B % TR frsm

| - [T |
FETTIT BT IINTT 79 GV TF 1357 &7 7 Fordt a7 &8/ foreg gore

J6Y FEIRT 77 0 & | THAGUS P FE FIAETIITT QT Bl A%
P WY H wIPBIY T8 FYd, TP IE & [F FTP GV P GET FUTE T&)
& gv TglT v GrErar s ff §HIdI & eI Siv quar & w7
H IRIGT P VB FYd &/ T & 9T gl AT JEN # a7

T3] BT Goord vga eid o Sloerreyd &/

glasTaar)

J& Isq— FHc ITAF, 7%, FIATAI7E, avel] T7gld, Tl

LESICE]
JETAR D ATHD HeTT: ORI 3 3ThR
R R dTel AT of | A URY H T8RT

RTSTT I Sdged AT ST AT TAT 98 JarR
T | TSI Ul & ol SANERIY o7 | 1T U
IRId H AT SR WeerERn o fahw

H U T wenfud R | TERT | uRE
DTS A R 81 off | Ui g9 I

JEd WIS Aad Uoll f2d &I Yol A8 <
2| IO BT U & o U SReia

IR & IR H HIs [T AEHRI
SUcTel el B € | UTeie Sl 3§48
STHRI S W9 DI Ugfd ® IR ¥ 3aw
T BT 2 | FECl B AT Fawell ATga
UM FaRRIT W gHIad ol | ATgad T
IR A AT TP Gge I T | 59 I Bl
XY JISAAHS o | 59 H Haied Wl
Ul TS RTST 6T AT | 59 A1 &1 WY
e A1 ufdse g3 BT oI T4 eI —egaRel
BT LTI AT BT |

TEIRT DIl el Bl ATHT FaT H

UG I GRET AT WREIT Y& HRAT o7 |
RIS & 81T § W AMS q21 =1 31fe
TR Bfvad o7 | o <vs ARGl & H5on
qAT 9 BT MR IR <4 o P

RIS UT HRIMR S Bl |ia <
of | ITSIT [ URIRAA 1 Hdied e, SoarcH
IITEIHRT UL AU o7 | RTST ¥ g
&3 W SR g§ B o | Al ol Aifa
Bl Bl Ul ATADI DI AT LT H TSI
@ U JARIST BT UG BT AT| ARSI
RIS & HETIP Bl o | aRTSl RISl & RS

% eI YreATUd Ud faurmeel sfoerd, Higd ek FeTdened id, Jdr (7.9
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U Pl §EIIT ST o | ]G & Bic YAl Bl
SiifdeT & o gefle gar R & ST o |

CEA LI IR
IYd IMFHI BT GIMATS  ARAAT

TERT & ARl & HEIRYT BT SITHBR
argadl B & Wil el e B 1

qROURTTC &3 ATHB] (ATT) & 1T Dl
JoTell TR SR off forad gof e

Y @ BRI Bl FATS BT A AT B
forr w2 81 o | w3 @1 g SHaT
YYAT & IMER W BT AT| b Iqd
B ST BT R <A1 o7 | #fuRyg #
JIRTST & UL S BT U Il o |
et if

FE TN 7 30 IIFRTA | T

TS I HISE oA | T 6 A= 3 o
fSTT®HT TTT—aTe T AT o |

HERIGI— Agifde Ud AdeiRe w0
A ST B qEE WAfGadl HeRIST § g
oAl | g8 AR NIoHIfce, Temif-e, =ie
Td AS QAfdTal &1 s fdwg o1 | 98 310
A2, JTSTadl 3R S2a ARl &1 Fygfad

& Bl DI GATS WY H BrITad B Bq

HRAT AT IR ITP! BT W T BT IR

Uh B AoT 94918 s o oy o &
Rigial @ vu & oF fbar war o | I Rigia
R gHEE WROSIRT o o e
fIgell 8T Wed: F93 ST |ahdT 2 |
o el Wt BRI BT TTAfidmar & MR
IR |\ fhar STrar o, rifq v
= 3R T Bl & /Ul -7
SIS
o BIs Wl B UU—YWI & IMYR W
o STTar o | 5T BRI BT A |
HeaToT H gig 81 g8 gog a1 Miftg
P U o |
o e ft BRI &1 got fody faT QT
TE BlSAT =AM |
o DU H AR el HRAT Ay TT
BT BT Areyel AT AR |

FATferd BRAT AT | STa=T RN & fory
USSR R TAT HaARN & g8l SR
TeTe AT, T OR A2 o | #8RmeT g
BT Jeg ArAETer Al o | AT 31R Biear)
@ AR "l | sffoH Aol S @1 gran
ofT | ST 319 HERTST T FHH Hral o
3R I HAAR, WE—dMY, ardr mfe
FHM—Gdd T&] H RIS dd o | 98
S SIAR DI GfaAfer e 3T Ay o |

TERMI- IH=Idar I=ag § as
=t Bl off | A9 Ugel grel g ]
TR ] Sl YT e Ugel Tl Ty
HERMT Bl o, S f g 9 98RM
Fedral off | A © otear RaRee
gIch oY | Qa1 57 # vt a1 fafdre e
oT| FPels g (@rid RHE) §  ASRE

o IO & RIgidl § FEANT BT A1
B RS Agd & AT o |
UH—GHR & AEAN §RI dis A
H1 ot {5 ST HeheT & | SR9TED
BT B gRT TEAl ® TRINRAD Faey
H FfABTRIAT BT STHHRT A8} et
=l

g RAR, 9d Rig B FERET 3979 HaR
AT IS HERTT BT T 5T & geasRT
H U R AT | TSI & ASTGARD BT IR
RTSTHTCT RTST U= & w0 H 2R w=rford
BT 1 | SR B bl § Al HERM! Bl
TSI TSI 8l o |

ARGl Hav— U FERIS Bl WS
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U FaRTSl har &1 I BT STRMABRT BIcll
o | fhg HI—T 39are W1 81 o | HERTST
AT FORRT & 93 Dl IIATAHRT |ifvd
PR <d U | HERIST & SIfdd & &l IR
IR UG B IS ITeR < f& Sra
o |

SITAT o QAT BT & Herd of off Sl off
ST 991 @ BIe ol SRl off S =R Fer
SITAT AT |
faT egaven

DIY— TS BT YR TAT g H
gfg B AT TS AR & FRT Bl oY |

ISIAAF— 99 H8RIST 6l HA0T

BIY T B A5 B T Bl oY | BT Bl

URYE BT U RTSTQIa Il AT | HERTGT
& JTA <1 U SIRGRY BT o | <
RTSTT BT URTHST AT AT I 1T I 6T
TG BT AT | A B Fgfad @
RIS Ul 28T & IATHY Bl AT| T8
qUIRIT RIS & Ui SRR BIAT o | 159
H gl ¥ BT Sl Bian o faheg
BHI—HH STa W HAT BT FATA Bl
oT | TS Bl JFURART H oA H gemad
A BT ST I BT BT o7 | 1T B
T URIRGRNI S & s §
B I |

oA FaeAT

ded@™ ¥ @1 orar of| foaa STEaRT
TSI MY+ U1 QAT o |
A D AT

H—Ioa— BT YA Bridel @i
| PR(STE) & B9 H forar ST oS I
@ I BT IR AT AT |

G- @Ml gRT G BN 4 gig
BIT o1 |

MR- 1Y S DN gl & [oR) qOIRI
H1 AT AT BT ST o | AR S7aR
SIFaRT (8T, B1efl, ofg) §RT 8IaT AT | ST
TR S 7 9o of | A gH—5H PR ATUR
Bl o | STEf A A 994 of S8 B FEl

15T & 3 faera & forv ITsaem=
H rfgaRe & A9y #8d o | 5 B
®Y H g & fog el § Ut ggr den
IR & 0T b1 Flaemsii I AR ey &

STTCT 1T | §+TebT A=y 9f= (aforep) ¥ &I
ofT, S STRd ¥ IS A WRIG ofd of
TAT FHI—THI TR TN BT 9= I&d o [

3ref qUe— I & JIRIEAT Bl gfved

I fear SITaT o7 | BR B gRT I IUAT BIY
eI o TAT 9 FHAl g YAl b JfH oA
PR A DY glg PR o | AT BT
SIET—SIRAT T ST o7 | ST YR JTT]
B BT o7 g feami & srfiMRy ©e
foam ®rea & ford SHH form #Ra o |
B el 9 9 far F9[rT 91T agd
PR foram oxd o | AT HRAT B Fed &
Tgol of foram SIar o ° S¥ ‘g’ 3R If
B TR 8 © 918 o Sirar o, dr
haxl’ BT SIaT o | 59 ure’ ¥ forg foram

B & ford ST (31ef gvs) foram Sran
T | YT HHANRIl qAT Al A A iR
& BIF®R IoTTd DR ol Sl o |
Jp)|

AT & AT—ATT T Bl W GG
SRT HRIfad far STraT o1 | o1 &1 Rigia
I o fh eI d 7l § g B A o+
&1 vy BT ¢ | fgd Rigia a8 o &
A & IIIAR B Y BT A | I
IA—ug H FoAd g1 I8dl AT| @AY
frferRaa #ai # grar o, S— STfSraTRAl,
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HHAIRAT BT Id-, =T W, ITTRI BT f4To7

ST <, g8l W 7o W IR B R

AMIIRAT BT AT, oTfid B, STATI
BT AT o T aRaR &1 T o7 | 1T
URAD a7 BT MI—eqy DI G AT | I
& IITAR IF BT MR fHIT ST o |
JEIGTAT g9 Tl IoTad dT SHFER
2d o | XIS Ueh UEdars 3qdr digd & 3id
H ¥ 39 FEIErd &7 FRIeor R o |
GRAT AT [Wa) AqERAT

39 XT5F Pl GTET JAHAY A GRIE
GAT ST BT AR Haed AT | FAT BT
faf=r oiv il # faifora of | 99— =refl, =1,
¥ AT USel AT | A Bl AU W Bl
A1 I o S gg & A BIAR gu—aToT

R AT | YR H =1 fa9T & Fre
& R & A1 oo fhar T 7|
S[HAIOIR & AR & & F1aT 3R a8 &
fagr o4, dfer a1 | STl SuRerd & a8
| Hh; K dsl }'kglehg®

[T YT & AR [hd UbR
AT IURerd A S, {6 UbR Tare!
ol SR, &9 are—fdare 81 3k &3 v
P SR 59 wdg H fawre w9 | 9 o=
T ® | BIfeed (@TUrg) | Smuel ET
Jefe e ¥ A= UHR & ST e uer
@ ford Tl BT &7 Soord fohar & | R
AR oy foram Sira o | sefere 4 fad

o | 3 IR TeAdR, ¥Rel, I, B,
BT JAT 9 & o eret off | =R &I

ST dTel SUS &1 Yl Soolwd 2 | =TIl Bl

SRR & IR ¥ 91 IR 59 TT |

UHR & Bid A— 3MARD TAT Ired IR |
RS JeoR I & AR Fgad b
ST < deIT 39T BRI ST AT & 3ieR bl
A AN ST T Ugar o | ardd
TRl BT qTeR Fgad HaT ST o | $+7e1
SR TFAT B IR H YT AFBRI ST DI
YGT AT BIAT o |
ATfYS AqEAT

JUd DT D AR FIRAT YT
B B dfcd T A goIfda off | = o
AT & AT oY | BreTicR H STd 7o HeeqT
& fa®r a1 g A = e &
T gam eeivgEl | = ue & for
o g IRl w1 ufdured fdar |
AT T fAgT ufds fel H Seu= ddb 4
91, 95 vd dwdure § g @fad B &
—grmefrer g9 =Ry P

I B & ol B BT GHSH B
forr Siet fagm =mmier &1 fgaa

Ut BIT ® | UfaTe) BT 1PN &1 STaTd
< @ ford 9 9 9@ 9 &1 9w e
SITAT o7 | 399 31 99y o< WR gfafes
& f2ard | A9 UoT 9 9re) U db S
ST ISl AT | haH DI dIR R & o
JMHaH 15 a4l &1 AT AT SIrar o |

JheHT IR B H FIERT ol Hgeaqu
AT ol | difced & aR =1 aafdaar
BT ATET e8] g7 ST FhaTl AT Sii— T,
WER (AEER), emare (da)), afs, S,
It T sfed afdad wife sHdT ardl
AT UfYarey & U ST WTUTd BT warIfdd
o7 | faory uRRerforl # <rom, siif>, am
udd, Dlel un & difed, ufcrd, avsTe qen
HfCAd B aTel AfHT DI Al & wY H g
el fdhar ST adhar o |

gheH b g & ford Pifeed 71 dbac
arferit R R <@ uat @ A 2
3a® ol e # St fooar T &
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TeeRl | T WAl o Sl off | iR
qheHl H aRAAHAT o BT YaT dad o
3R Ul TR TR Bl A dD
ST®HRI & B o | Gamall bl WIdR
FRAT RN & AT o7 | ARl @l
SFBRI BT JAIT SUIRT BIAT o7 |
DICE & i H ISR B
g | S a1 f[IEME © 98 9gd Hecd Bl
g UM IRd ¥ A SR el
FaRerd o 3R I &R gJ S e
SRR BT ARV fohar S o | Ff¥=d

BISTERI U Jhad! & FURI S BT DR
ot A Ud dediiaiaR & faar ar?
JURUCTSUET BTl (1880 H 1891 §.) A
RET| 39 99 S A1 e B o AT hel
g o | SHd! il gURRTSIe & -l
Bl o | S DI & IR 9 - ol
o |
<rar
JURUSTSTET BTl H Srari Bl fawmT
I fhar a1 | Tl & dgdidaRl Bl
Sl & gbeH & ISR &1 DR o |

Bl BT Seoie B U FHLIRT SUS
IILRIT P FaeqT oY |

AT & IR R H UK
B4 drel WA § 3f8RE a¥ of kUM,
fHrely, R fawyd, 97F, AR
SARIYSGH, dd9 &I 9 o1, Hfdar &l
fshH, HI—fAshIerd, W 9 ¥ & faarg
AT fadre, qve yrovgd, wWd dedd, Sl
TYEUl, WA-YvY e, T AN qrovad
AR T J=ft e &1 o sred
faere 2| Jud T ERRn § IS WHE
BT AT| 98 R WU H 9T AT [P AT
ITIE IR | TS Pl T TaRAT Bl
gRI BT /Y AT AT AT, 981 Reafer TeRT
@1 9T ol |
IATETh AT FdeAT

Yl IRERITE =1y egaee a1 Rarqd
H AERIST SIARAE (1600—1633 $.) TH Tefcl!

dEvIelaR 9% &1 H1d &R o | 918 @
Fa 1 o<t Aafvige @I g% Fga o
g 7 | S oAt B T PR B oy
= A9 SeRed @1 TS oY |

ART— IT Th WRARFI Jaweal o |
BRT ¥ Gfe ANl B U affa i o
fSTRY U= 8T AT o | GRIAT DI ARG DT
SITAT o7 | FRT &1 RJATIAT BIC QA HaHA!
& o e T o | BrefiaR ¥ 59 Bl
H gRed B 1| ARM @ dod BRI H
U IR fhl @ & Bl off | ¥ar o |
< 7ot o T 12 TEeilet off | Ui et
# TH—Ud AR o |

HEBI— I8l W Al & 1000 ST
TH & "l 9 Y o1 o | o7t W e
ARTREET ol a8l R ggw 9@ dige o |
urg U1 $UAT [ R B A BT Tdhe
Td T 3 B D EATg F dTeAarr forar

RE! | HERTST SRS & PribTel H 81 avTol

SITT oI | Arfordd & ford feep <) Sely oY |9

faeamrer Rig 9 <1 AR BT IRFERIT
Tgfd B BredR o (@lerd urr H g
STAAT NqAT 81T R TH Tel AAlg Bl Iell
RGT) BT BISHR ATERT AT B RATA]

DI TS | AYTh AI—(I B ATAR I8l

T 1T TeTeld Wd Wl IMfAe XgdT o |

fSRg e Su— 57 H A9 [7et 39,
TfEoh 3R Ydl of | ITR AT TR WH I8%
H o7 3R I8 |9 3rarerd off | frett §
ST B o Sife feRgde o1 &1 ft &mF
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B of | 3T TS 1000 BU ST BT off
off | BICTaRI TAT ST BT HH UH Bl
fdd gIRT 8IdT T | 5000 $UY TH & A
T8l W IR B ¥, fg SHH W &
gl AT gsdic d SRR fhd od 9 110
LA A R
GURUCUE BTl § SHD! IAcTerd a1 |
|IH Ugel Jar H Wfid gg do1 HreieR H
A== STl 9 ST AU 88 | AR
dpexAu Rig & G0 ST S ATTH
TS TG YHIAT ARG & Bl 2 |
RITAT BT <1 FaRAT H TUS A=A
fafesr IRd @ g azen | waifad off
fbrg o fawe 91 o1 | Siaw Rig foed 8
BIGTER] JhaAl § USH I & MR

fEva T STaRT BISTER] B 2Ry & AR

STRIGTE &l M-8 T ST | 39 9
o RTSTTCTT BT SMAId oI |11

St Rig forad € f6 =0 @ qardy’
BA B U §9 BRI 39 Raraa §
yaferd § dad Udh 7 § sa-il fafi=ar g
o SRS BT @ STTAR 0T & AT D
forre 99 99w Y ol afe e kT
BT HFO A B P < adl & I Y R0
P Ao & fAaTe MReR) ARG eI
I el Ol € | 39 srfaRaa Sar o #
BISGR 3R S & ST Ui 99 8
SRR PSIRUSER R
arffe Rerfa

a1 g & faffe &= & U 3rfier,
g dorm gRIdTcad WREG 59 3iEd 6
gifiies Refd & sy 3§ Wes g 8¢
2| quergus § urw Hfexi vd ufowmsi &

AR HRIATE & Sl 21 fbeg 574
o H fave 2
o JAUATE IR AFEIM & fory fo=ly
A R Y8 W BISQN H qmEr
Tl FHIa fear Srar ©
o 59 THI & for) HIUr &I |l
off Rarad # Sua o smfias
HRENT B Ao FaiRa & 18
o |
o W YBY MHA N & fory I frm
ol f6 af=nRell &N &1 SFHT
ufdy, g3 erar Redar 9 iRd Bl
T, I W dea™ &1 grar wR
Thd 2 |
Rarga 4 gaferd A & & A
T 31gd faeredr a8 off fo fobah & arai

JaAIDBT U I8l WR dlchlei &d fARuerar
IR gTfiis ARWET & W sad Al
2| I8 W9 qr dwrg ARl ud gk @
T U €1 99 H |§HA WU 9 goTl I8l
wR 4 |l & e & o FH TR
U o | 59 &3 B WD H AU ol
Hed | A= gdl BT wReor & el
UG ST A 3 =T IRTaT T 3 |

JEETE BT AT gHUE B g
fafer= el & e Ao &1 AT 9 g
BT | QASRATE ¥ U< Rrereral | gl
21 39 Rroferal # Soor@ 8 & ¥R o
AFER S SOMIR 3R I8 HIa-T i
DI AFT ART BT 3R URT HRaAl 2 | TR U
Tq g e T4 V8 & | JHeRgUS fdeq—Hue
DT I8 ASYd &3 © O IMfahlel I A

w3 fe=g g oIk fAderT & figidl &
gfihel 8 | S9— TG ofFl, ICaiRT ST,

qoul, qdl—<addRll A<l — HSTHIS B
| Ku/; iHr ggkg8&”®
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gl MBI & TTI 1T B 1D

JEERIUS H Al YOIl BT Ydel- Ui

R qRIa RARTRI & 31y off | |iTeA
BT AR g0 FeRefT o1 | FTE01 9o Fad
I off, A A3 AR &1 Sl al gfel
PRA I IR GRS Ug W 5% UeH Y
S o | 39 999 JwIq ¢, U9 o, dig ¢
™ den o o9 ghed # o At et #
AT 3R HHBI0S] BT derar e a1
o7 |

JEeErE § 9gaadrg dl AIar off |
I8l W A= Sqi—<gdrell & goi—aiRTe
AT &1 STl oY | I8 & RSl anfifes ygir &
o | F T WA ST Sl & - Had
AP a1 I H gH—HH, I AN B
foray ‘erefel” fa9T gere A werfiud fobar T
of | foTI® FaTeld AeHoT a1FT (NiaT) & Hewd
o | S fPIRT ) FRrTT RIS & URMIH
UM DIl A & | 39 fI9NT & SAferr) emie
JeT BT G o | T AR ¥ BT PR 39
famT gRT |1 | € 81 @ o

T UMD B AT Bl H 2T &H
DI A dTell B FRGT qgargd ot | fder
aRER H Rerd Hemg~iy #fex &1 iy

dI I B AT| HERIS g g &I gh
3STd FHAR = T AT 5 Al BTl DI Af
UG SRR | AR | Tdl golr A1ed
UrIfasIies Blel | € U< 814 & JHIol
AT & | Argedl o Wi <4l & gar
S WY H BT ST T | ST 1800 8., D
U Jg odl @l el SEue &
FER TS A H I §RT UTT T8 2 |
U™ Bl

T TREG] SIS & ITRIG H aUd
Y BI Al TERT H U gl off, W] 39
IS Bl Hell IFRT Bl YR RIS JiTerdh
BT FHBTA e Mol oetlRad & Plet A
B3| I8 BRI BT Yo Wda Mol o |
SHHT T MoTeetadl - TSI TeRT
RISTYE & U1 Qe dTdell 3R Ueh dTelrd bl
fRHToT HRIAT | TERT H 3F® HeATcAD 9ol
T AT BRI | AR < B 7 Sfeerad
S PollcAd SANGI & AT IFATT TERT
H T B gD ¢ |

EB TNl & AR B d1a ARSI AT
Rig (1675 ¥ 1694 3) @I OMAd T A

S @ AT Bl H gg A | S 9Rd &
Tt fBrg # off R ® |

JUTG HYSH P JAAR dTe] TR
@ HEHU IHH B BICI-BIET AR &
T | T TS DT T3 YR
B o | JISTgd BTl & UfieR ARe =+ Y
Jurg gH B Urcdred fear gnm | ufiER
R TefdT BT IRH JOTT BT Sl o [

IrERTE e & W g A yrdE dwrg

qEA IR B JATETh IS a1 H T
ATCATd AT ST AT AT & A4 A ST
ST & foTAd! 7 H U <l Bl U B
T | qIed @ 7 H Ud AfeR ', o
Teh ReTerg A1 8 | I8 IR B que STl
@ BaRAl Al R WY o S et o
STP! Udilh b WSl © | H BARAl H
wftra @fad &1 A ff gaT g B |

JE YD 1 e 9ad, A Tha,

HAR BT Sooid T | a1 IId 91T RiE g™
A STTel ar fbell URER, gayr e
PICR WA ST Bl HfcrdT wIfud aHRaTs |

JSIEHEITAT, MG 9adl &1 FEfor e |
1e R 7 FETIS |iaR BT {FH0r BRar |
ard: frspd g% 2 b a1 T A aRgde]
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(e wett) famrg @ faem # €+ srawy
ofl, fobeg R wITuIRIel & el 7 el
¥R d% yHIfad <&l |

fi® Il @Y IR Y AR &1 favy
& o7 | 387 By Ub Il BT W JBM
T T | FERAT 3R sFR&cd & Hell &l
HAEINT o1 | &g Afmfaar | g+ | R
AERIST =1 T B 3R A HTH AT AR
WEANT Ua™ fhar| dee fdemdes o

Jeel ATADI BT AT dgd FIfod o
3R I ATHAADBIS H By UTTh FER
by Tq | IAP! gD Favem H
FrfolRad Uge] Ugd o | RISlaRdR 3iR
HAHSA—dee eMdh] BT IMSlavdR 98d
AT Ayl off | 7 Iy & A= &t
HelT8 od o 31X JRINT &l S8R B o |
U ATHDI B AT H BRI BT Jdg 98

GRIBTN, S X BT SOTTe ¥ EHITe],
HAIRTS BTt ST 9aAT &I Igare |l 55
S GRT GAT | 75 YMET Gl BT a9y i
o7 | WUSR, RaramT, WA, sRaqe 3nfe
frTl & gaR @ iR fRiy e |
I Al B W GUR SMYFD T W
fepar |

RIaT HERTSTS = &R fa2 &1 3R fdd
AT I e 31 &R ITH1 I gagaiy
FuR 1 far | Tefl s 99T | Bial 3
T B oI, R AT ST [dara g
S UR B3N | 519 9HT H gford faqmT # +ff
HTHT GER AT | AN DT qTER ASTBR [THRT
® Y AR BRAT| TabrRar 9 3
fiholet # @< 81 drel @i &1 AT & fory
faafsia &= |

Y T e IR Wl 9gd (<]
T | STTE—STTE Sl BT RATIAT BT | STDT
AT & SR I BT TS Igd A H
IHfd TR BT TS | AT 3D oIl 3R
wRfte & 199 Td A Afdd &S 8 Y|
Jg Hd {B B 8T Wl $ABT ATHA 84
37T o7 | U1 & AerT iR romifcres Rigiat
UR ST UL e o7 | I8 AT ¥ 1942

eI A THAT e o7 | 59 & A=
fafr=r JroRn iR e &t # w4
fBar SITar o | @™ AR R B SR |
PR AU TR e fear ST o |

IS IR 7 T YUlTell Bl A&
gTY T o7 | 15T H JTETeld IR =TT
B 91, I Al BT fFUeRT &)d o | o1
3R ARG Al H§ =TT < BT | eawel
off | FES ATAD] BT H FaReAT Forda o |
IBM g H AU I g b grferd iR
Jarssrd fbar o | ITdT AT § WRDhR
gTefl, |1, 3R X2 BT SUANT FE o |

I NG Ao AT Bt #
S T O, WRHR STl Yduq & & H |
IR P ST, dreTEl AR FHIM BT
fFEfor wRarn arfe HY sl & fog oo
D PBIg HAT A BI| IUA ATHDI 7T D,
AP 3R &H & &3 H§ Y IrTa faay o |
®I Ferar AT | I gaiad! | IR b AR
&1 0T BRI o, 3R Hwed ™ A
3 IMAABIA H B AR DI Aig @7 off |
1T B, TU IATAD] D Bl H THRITS Dl

¥ AT 8 AT 3R TSGR &Il Bl
YT B3 |

Al ¥, G, T, 3R Hell &1 Wl
fadra g o1 | I WD H & H
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D e Sal 3R Hell BT AT b

SITAT AT |

g g7 g

1. S ERRU {Je7 &7 &1 sided, Y. 325
2. I R, 97 &3 &1 gfie™, g, 327
3. oI R, fder a3 @1 gfigmN, 9. 329
4. JRTREN IO AR, el I BT 8™,

g. 137
Rig Siid=, Jar 97 guoT

Sf. DI HANI— AIF Td AP ATAT
e, Y. 85

HIHfT 8,/ 9—11

8.
9.

10.

1.
12.

13.

qIHfT 8,8/ 12—14—16

SRR, T[S IR, T I BT SR
9. 153

SRR, T[S IR, T I8 T SR,
9. 154

Rig Siaw, a1 57 <dor, 9. 228

ST, IRgerer v, — a1 59 BT SR,
IS —88

Sf. faspa Rig, "Heguesl &1 gfdern, Wvs
—III , (JH AIHRY) TS 357

AR @ fa. 1955 @1 3. We—4 IchHS
IS 182—183
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it gith &1 e 3R Aeewtand g

o St. T TEreRaTe”

I I -|RIT |

fAverar, S i eF I TRl BT W & T G §V 8/ 5
IJIT F 7S FEUGR G & I §F FHIIG T T 797 &/
TIVAT THIT H 18§ &7 Fqv 3IIv AT & BN ¥ IV Glerd §7
FII @) T AT ¥E 8 TU—Iaver i Srar—wiedr v VT &
ETIIIY V&1 &/ §¥ EIorIIY & ¥ &l G $HE SETdT [3Fr] Y
SITETRI & 1T SH7—FYT P [T SIHTT [T TIT & ¥ B 3797 FlIT
@) oTsTE g7 & crs &1/ P GoT Bdor IHH! FiAT @) T15 BV
&P qrvad H GHD BE H BET [ATIBY Fei IV s Pl GHTRTY
pacT V= & #Y) qlord wEIeT d v ofigT §87 aavyefier [Re@rs dar
&/ a7 dlera & 85 wHIT @ RFI @ eT vaay e@rg qdl 8/
Glord W @ §9 WIFTT BT BT GTHT a7 57 H ST VET &/
EV—gRaIv & Hiav 3V FI8v TEIT 7 gl I8 lord v 55 &
TrRIfAeEar ]l & SHITY ST [SrHEINT T [FalE v d dlerd &)
GIFT IV T [a@Tg 7o) &/ FIST WET ST SISHY IV For @1 [3arvE
TRT H ¥ §da @7 warer aecaqyl Vel &/ §6/7 WH—flaT B Ferqd
TERIIS) B SBY TAT H TG B BT BT 1597 8 3T FHeT §
v & HETd Bl THE B BT & HrRT & Rl ®) glager Refadr
H It GEIY T8 ik i W GRadT ol @ 17y BIddrR EH 4
ger &/

J& F[eq— v ST g ware, auis vy, FIgTvdls,

WHTaIE, I, AL IAeT B, F9T Wed Sl SIS/

1 Sied & da ¥ Sferd sff|ied &1 SN—J%Y 39 Ml & 41 & WeWId $I Rl
I W Vgl 2| <ferd dffeled & gRT &l fem & foru «If¥er 9Ny 8 | Siavda

% AT WIHwR, Bd) 3w, afa=iarg wel qor fawafdernery, gui—411 007, (HERTS)
ATl 7. : 9968892242; 8446484602, S—Hdl : nitin.hindi@gmail.com
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haH B eal H—"gferd affarerd H gfa A
AR ARMeTT, 3T 3HIR STaT ¥ Hfad &
AIF—AT folfT & 3R WR Hewrg A Jiod
Al 2 JrIfd EN—goY 99 911 2 | I9H DIs
BleT AT g9l WMl a1 gF =8 2| gafrg
FAT AT Y N @ ST TE B AT,
Y Sufeg wHE feam S| §=d et
HRA arell 7 AT GBY B [T 3R TR b
BT B dTell TR A HUR S GRIER
B A AT ST A FAA TS D
AT S AABR FU~ 4RI ST RIgT
IE AT ST Sl & T sford 9 @
Tdh 9gd 93 o A o f qrEr A9 <
idsHy & faoRi & URd, malfbd 3R
ffeiferd 2, i Jfad &1 @uren &I 59
T H GHST ®, WIHR fHar g T =
AfdedT @ AT SeHR 9 U1 ATHITS
IER 91T & | IRUTRG®Y 98 URARI
H R ¥, Al A 3R Al 8, S8
ST SR fasrT foar 8 1 STIU®TeT HeH
9 91 BT Hd od = b S I AT AR
wdaar feam @ fou gfaad srmerad
gfcrag © |

35 arel # & S/l Bl 4 BRI
R B7 IAVTHT [T & sl H—"Ruer &
T B HRT {57 Rt & Tered 8 R,
T I 39 A1 Ferad M Bl IR T8, Ifd
ST OINed &R+ & oy e gwial 4

H—AfdTdRo1 Tg T8l & | I Rt Aol
Bl &, Wal § Wedl g, Feoll JEl g,
DRI I © T &% Il &, WAl 4
Ecdl 8, Gedl 3R HAHMI H ge, d1q 3R
Aric eIl &, d Weol 81 JARIferd € iR 31U
a5 W W MR- foedl & § offd @
TaeidT 8l 8, g9felv d He, ufd, dei AT
URER 1 AT e Tl Bl Sl HegHai i
URIR @1 Bxe] Rl |2 AT Jwr &
AR e & M & HRT Tl & 290
3R A BT FARIR gerar e g | ude i
INl & FAM TS HMH H HI—H—Hel
TR TR & dTasE SH SURIT 3R SFIATT
F SIS sl 27 I§ Fard gfold 3R
iReford aFl Rl @ dav § 99 ©U 9
3odT |

fgot 3R sford aM1 @1 gftc & &0 @
Retfd &3l 81 87 9 0 AL & el
H—"gou] B TS Rl o o o
S AR ADR fge goui & & U 8 €,
IR A5 B Rerfd Big d8ar T8 g1
gferd A @1 A P g R 9RA™
Al & sfoE # AR goar JE R QIR
vifseof @fade @ o=t WY | s g
H 9 AR = e, e, Sie—fae, It
sfe qaM difgd SR daeilie &l H
AU IRIAT qAT AT & Ahel URT
e g, forg Yol fder & %9 4 4oy &l

qfeq =els Sl @1f2g off, 98 7 WRBR
garrg 3R 9 B | 7| Rt and ot
gIYare] 9 SR g1 sEfdedral | Sae)
ge T JUfdaxel &) 999 991 ud ©
I, Wraeied iR A9 @ g I
TR Srrfd SMeH—a™ T | s fa=T

g # a8 onfl +f s g8 2| S9a forg
IS H 33 WINGST JTRETVT DI ART I3
Ig Rig oxar © f ofa 9 o= 837 |
AR @ AR 3l 98 @A ¢ |

AT &I G dTell |aTd I8 § &
Sudad & H fhadl Rl 9 g@d far 2
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NG -, R, |ifeed, we,
UFAIRAr, a3k R=ar snfe o= #

=

4. G FGl B gD qAT TS d

THEar A YAl SURfT S PR drel]
A T Dol Raferd 9 @1 & Rl

Xad=rar &1 TS 2 |
5. B W AN-YBY IR B oTfis

el 87 gfera & 39 831 H 819dre Wy 8l
T 8 | SRR Tl IRRBRI FarRl #
IHHT ARERI T § |2 oI /A
& ATIR ferd Rl o1 R fdard
@ T &3 § 99 wU ¥ 8l @Ry |
i T O 9t & fadr o S A7
& Rt @ faRy e <& 2

A1 SAMET ol 59 99 9 IRRT o {6
gl o e F= 1 <9 9 S9! faedt o
THRGT HI & A8l B8 dTell § AT 9D
ARd@ & e T8l B8Rl dfew Rl &t
T B AT AAY JIBR < B
Al & sawaddl © | f3g o d Rl o
ReIfar 98 g fewrs <<t 2| Fifds f2g
g9 § Rl & IfeR @) 91d BT g
faxreft iR 2181 ¥ 89 &1 WaRT A o
D G B | 39T Bt 7 g g @l
AT PRSP TIINER’ &H BT AT BT 8 |
AT, AT Fol 7 AIAST-dh A &' AHD
3o forama & gfad & 9 39 UaR
afyafad fea g

1. foHtoreat 9 i wiftrt @1 dar
a1 g1 TR-goY I O W 8 WdA
e ) AfABRT BT STHRT B b U7 & |

2. 91 TRI-YoY AMAR ARHRI &
EPAR © | Plg Afdd AT BB AfKIAl BT

qrdl & IR H HAMTIAT AT SIS BRI
A I 5l A TR = 81 A A1fey
3R T &1 IAB MY HRAT =1(2Y |

6. T TR—ARI Bl ¥ Faedl W A1
gAY ATPRI & Ug IADl Il AR
|AHR & AR A @12y, sHa fory
fToTRar 7 @I A IR B |

7. {9 TR—ATRAT BT &, WY AR
EAIAT el B A Bl A1, HuRy
IR IS SJeH W g9 I 9919 BT &P © |

8. R—ARAT H Nl gdR &I
U & JATER IR IH AR T
A gU S WU 3R JBAd Afe &
IR # e ff yeR o1 fafy vy 781 8
M2 [ SAAET Fol 4 AIH He<dqol 1l
HE o—AMNAfIT @ WaFdr | SAfer gel
@ # S iR 7oy wEE fiwTg 9d §
AT TH—HR b, d1ffie 3R ITSTiad
aMfe el # T +f1 IR &1 wea 7
8¢ EI-YoY T Bl FHM ®Y H FHM
3R ARHR < B a1 SANfAET Bl - b
g |

A1 SAITET ol &1 Afddd 3R I
amiifae w1 St dW fHE @ weal
H—"SIfraT ol UH sl Mg fidd
IR FHAG—GIRS o sl EH—Yoy &l

e il TR W) g1 YART 81 B Fepell |

3. W ARI—YBNT Bl T AR e
ORI @ v # 3+ faaR dor #Adl &
o B, foRg= q Y=Ra &R &l TIaIdl

AFEI SfEdIo | <l iR 9T | S5
A 3R AT & WU § RE7 Bl gR+Tivd
fpar| S SN-goy &I ¥l A
JAMIBRI BT ITRIEBRT TRT | D! §ite
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H 4 E—goy Fa € | 1T goy wWads
g A B S N w@dad 21 SR e
Qe Faolh qagd H SI-goul &
FAM AR AHRI BT Seoid fhar ©
oY aFl S H Bl Wad ar a4l e
BRI BT STHNT HRA & UTF & | S8i+ Jou

Hel 7 THRAT ¥ TSR B |

S Bl FeH AR @dd 99 B fofv
T2 PIfdrg e orud siave 7| §9
g BT SANTET Gl 6] e A S o |
SAfeIy So Rl Bl et &1 #exd ARl
I foar o W & wWd Rerd g ey

DI VAT AR B S AT I_iA B
SI—goul B g FAAAT BT HIfTHRI

Rl & oy what g foar or | Safar
ol & T AT & 3fale bl RT GeT

ure gerdT fob Tt Arar—fodar g Ira—a<ai

CTHIR & TIeal H—"SIITET Gt 7 7SI &b

BT 3T TIRATR® SHa F<ild HRd FHY
ey @1 ff foefl & ot | e ar gom
&I B =AY | Gl -1 fAerdrall 1 gAfdars
A o forg W diearfed favar &R et &1
S B ST BT TG AR AT S
S—fIETT Bl YrcarsT & folv a9 1848 H
O H TSl & oIy Tab UTserer diell il
Uh HRAR §RT Glell T8 Ugell qramer off |
S fa=T foh= wgvma & Y o, SiTfot @
FaelT oY | I8 7T Ul AT dT8 bl
ferfera fopam S 91e # WRA &1 ggen Rrfdrdr
JTADT g1 eifepT IR & e & sfosr

ST BT H 3H T Iy A1 RIeA Bl
% T o | S8+ TSl & forg et
A TSI lell off | TR—ER 9 qrfcrepraii
DI AB I WO H UK | wifa Hf
[IfATEE Bol 4 S Riem & &5 F 98
g1 INTar faar o | |el <uRl & ygell A
B IS | SN e &1 URH g o | |aof
3IR & FATST B FASfbal Bl el TR 7]
7T ST <N AR | Il FAST Dl Rt
IR 3ffdeary &1 dqrer " AT Bol &
QSIS AT H R1er ®I 31 Hea e
2| e TR Ren & g9 &1 faeiia

H ST RTep db 81 fhar e 21 594
W g & A1 A Bel 7 g9y SR il
H gol T ST & MR R Pl WIHTT T8l
far afed AFEadT @ MR W d8R 3R
MR B @ oIy AFAIRIAT BT U1 U |
Wel F SIfcrare, selvrEre R g @1
SR faRwer farar &R fofi @1 qAar &1
FaA fhar | S Gt H S gt &
3~ AT & AT DA B BRI

BT YRepel BICT © | SAIfET Bl §9 a1 Bl
Il ANE | AHST MY 9| AU S/
|qASl H BN R oY QM Bl A e
< W1 DI DI E |

A1 SAIfAET |l HI 96T A9 S,
JTISH 7 U T[T & wY H WhR b
& | ST AMITD ATGTel Bl TRURT BT qrel
AR f. ATSHR 7 T Ier 2 | SAIfar
Tel 3R 74T ATed Sl 3fdsdH? o Ard |

g 1" ot 8 & TR ST Hel SIgIvars

1S &7 A et v Ak 2 | garer #

IR Idare & faRel 2 & | 394 PIs Gas
T8 fb &N gfad & Harel b1 AL SAifcrEr

Udd Aafdd @ e | fRem o I’H
T 321 7 | Renm & R aafdd &1 fJes
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HHg B T8 © | oifh Rt # fRierm &) w1
M & IR el g8 fawE << &1 arar
ATed Sf. ISHR 7 1920 H HHA1Id, 1927
¥ qfespd 9Rd, 1928 W FHAT, 1930 H ST
3R 1956 H Ugg AR 3Mfa U5—ufFHml &

e BT UIRGY, F1 qRISAT A FaBR
MRT| e Feal b Rt P S=
HedTdiel a5y | S AT H I8 91
SIfely {6 #8991 S9! FRafa 2 1 S
JER | BT B AT Bl dbTel By |

AEH ¥ FHI—AAT R IRAR A6 &
H—olad BT ddr R ead fay €
gferd & &1 fdbr AT ST SiaT Bl
U @ el & | Sl 9T 3R Sue &
BRI IR I fEg & Bl THEIT A1
@1 © | Rl &1 @A &R Riferd a1
@& forg =1, ST |l 3R 9reT AR .
JTISHR - ATl Yo fbar o1 | Rl &
Sac R ok T &1 7 991 U
Fod A1 fhar § | sigel wRey aferd @i
AfZAT AHAA, JATS—1942, ATTYR H
HAIMST B gY 9197 ARd Sf. AR o
$HET T— AR & ST H AT IrATAD

faaTe B # STeedol A4 BIfvTI—fdarg Tdh
9137 2 | 3MMUBT U+ doai R fAare a9 dh
T8I Ao ARy, S I d 3 gfte o
faare & 915 TS dTel 9IST BT Yo H HHef
9 8 S¢S AnT faare e, 9 I8 91d
feART # T 98 S1f¥s ged UaT R
R &, ANA—Uar & i g9 91d H
fafea 2 f 7 yx® 9= & U | dER
YBIMT < | F9¥ I8! 914, 918 =1 qrefl
gfe &1 75 iR a_1a &1 |reft 819 &7 gqrar
PN 3R IFH! Sl I H §HR DX | g3
favarT ® % R oMU 59 AATE BT AW
ar 3yt e &k AfHmfsa g 3R

faeara 2 | § S € % afe 9 smeaa &
SV, a7 19T 1 GIRA & oy @1 &R

aferd T Y 7 ) BT 91T AT Sf. fdSdh
P fel § J8T WHE o7 B s9a

Fhl &7 AT JRISAT DI FATK BRI H
S HEaqel A &1 € | gAdr g H
YU 39 & AR WR § | 5d | H+ gfera
@ T A3 BT o S BT Yeb (aw—aT

araoje Sl & JAMBRI BT DR SITHab]
A fowrsg It 21 99 & faerg & Raat
B ADT TOUT & SIS W& R | 30D A9G
S DI ST 3R AT T Ig FATd
qTaT ATRd . INdSHR B fdarl § fRaR

41 forar o | sHIfely 3y <&  fo g9R
A el fe—gol wWes B8 g #

fowrs 2ar g1 el & gars sk s+
WR-URIR & ufd w7 RDreRat 87 s

el T @1 Ufa Bl 59 9 R Sl
g T Saa! afgemsi 7 fba wufa @ €
IR 9 § 39 F9T BT <@l g al g1 A1
BT g 3IR ameawd 1 & & Wi a1 7 |
H 3MYD! {B I IATHT Sl H Fraar g
JAMYT 370 fEART # @ =12y |

qrdi T Y 19T AR SF. ATSHR + AHSAT
=

YR AT H qui—egaRer ¥ fig oH
3R $IR I SIad & AT BT & HROT
JET 2| 39 919 &1 g7 g & Ui oiR
ot # forRad wu # Hise ® | |9\t § S
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DI B AR RIS BT SIS Pel 27 34
SR iR wHs & forg fRg aH @

€ |"89TaT AT Sf. AMISHR & IJIAR TS
qrd W B o grervll o oo w@ref & forg

JMAR—AT BT AT BIAT AP T,
Fife S Wy FH S g oF B
JraR—dfear # fawrg <ot ® | 9141 Ared .
JdSH b TG H—"dIg A VA AHITD
FART Torr AT quen T8l ©, o W
SIS0 1 JEx = <1 Bl | A BT H1d D
gfcr SHINe qeR O b Sid—uid @l
AT, RG], I=d Ug W Uga W P,
T BT IS HRAT STV BT & T |
I8 A o1 T | R B AgS
ERT G & A1 U UTRadh FIeR BT &
SRV gH B, Hife ST J AT Bl

TATST UR JARG TV G DT BIFTT BT T |
FHIST R AT 6T I8 Joxd eTffddl al
3 ¥ a1 g3l & | A 3R T& 57 I Bl
JUAT 3R IS Bl T8 & oIy A9
fpar T 21

gferd &R iReferd g1 Sivre Rt @
Rerfd o ueh SR fearg <l © 1 &1ar
qRY . IdsHR o Rl @ ufd eMd
RrereIREl &1 AT & | Gl SR &
oG] H—"q19T ATRd Sf. dSHY ferd AT
T TTRI FHIST BT AN 3 FATHR S FHHTTY0!
Strae SiF &7 e R =T ared o | 3+

gfora® vl & 3E <1, o aRd # R
BT DT8R F I8M g ST AR B
el =g w1 | Gear el B S Febell |

&g o # fagareli &1 & 89 & M
TR ST T § i fear Sirar o | areon
= |l v T qof |wele fan | fawar Reat
DI gAfdars R R ufcrey o 3T | sraron
9 9 IRV B godl | wWiud fHar|
qiferdrell @1 faarg ofe a¥ & srawer #
Ugel B AT ST o 3R ufd &l SrfdrdR

STaT—aTel H TeT—3fe, fIaa—a+ o
f=py w9 # S=H 39 919 DI T forar o
o frer, Foy @R e gRT 8l &feld AR
IR AYUT ford HHTST U Sifa AHTYd D
S FHAT | goi SR Sl wR ameniRa f2g
TS T # &l Bl gferd iR ug gferd
AT 7T 97 | S9D A1 S d—1d, HEHTd TR
HTETRT BTG BT FGER fhgT ST o7 |
9197 A9 ©f. MTSHR BT FUAT AR Bl
SIS §9M1 o7 | I wd=dT, FHar iR

ofT b fohedl Y 9y g% faaTe dre Adhar o,

9ecd TR ARG YoTas bl [AeRid ®u H

e 98 TTed] YUl Alas YTl PR ISl H
gde B B AT AT | &I, A\l 3R AR B
forg smemont < 97 g fum <, WOR @
=il 1 9T d fhe difgsd o o Sar
A TS| e AR B g 9 H
difge ot 7 U & < B AR AN
DI F&T & [olQ AT MR Fel=ar & T 3
gdeT DI AU R B GEUANT BT SNATHR
TEl foar ST 6 wRa | sreron | e

SEHT ATEd U | 9 U Q¥ & GAD ANTRD
DI FHE MBR A =med | gferdl,
Yifsdr, aferdi &1 TRl & 9 IS el
& 9 H T@d I | 9 GYUT Sfold FHST Bl
R & JIURT ¥ SiieAl @r8d o, difd
Sferd AR 31R &ferd gow 1 wd=dn &1 gul
SUINT HRD WA & FA SfAERT IR Gide
T3 Bl UTe] BR b | 9GeHeT TR B
AR IR TS H oY Fl & HRI—H
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ST & HROT W RFAl w7 IS g B |
9 IdrsT W Rl &1 gfad & AT a1e
ATEd . MdSHR & ATHINTG STl BT
T AT | SH &I BT BN B @ oy
IR 3D GRbell BT AT fhT o |
S gfdd & AR H AL ST gel

Al # AT uRads o enfie aRacd=
P =T U7 B, s HROT <ferd aAfgami
P Bg Slfcd FdTel 8l 81 U 2 |

qTaT A9 Sf. JMdSHR & IMalad &
PR Sford Aferal H STarv—ue—JRIfSaeme!
& Raams oo &1 9 IR Riftaare &l

R qET HRd Sf. IAdSH BT N
YRIGAR foldTel & Teal H—"59 qer o
Sfordl & e g9 7| gford &
TAMl B YA B | Ta—9d &ferdl W
IIF—AATAR BIAT &, d9—ad Sfordl @l
AEF—HURT & A1 aferdl & R=ai iR 9
gl Bl o | sferd El gfdd sere
Ho—3dsHR [TaR & 4 Y& Bdl
2 ["10TRUIGAR fofarel & wwor & forg
f3g aven &1 fS=eR 3w & | Sl &l

TAHRA BT Gl AT | SIH qATHIIT eH
D 3rretredT, fafdcar w71 &1 W 9 I
2 | JdSHRATE] Sferd Afgarsii § qRifgdars
319 AU GAUS &I PR DT 3R I§ Fe
JISHRATS! MElA & BRI & FHT &
|HT 2| 99T ATed of. JMdSd] A EHl
N9 & A BRI DI @Il abrer o | g
&Y R D YHIRAT B HIROT BN ST
BRI ATl I [T DI A0 H SHH—HRA
@ forq aiferd <& 2 | affie urEsar &

HURT BT TRE efe 3R 9 W JI d91Y
@ B ARG & ORI H ST Bl

BROT EHT IS U SMABRI A AT
B ® | Afbd 99T AR S PSR B

3R 9197 AR Sf. 3dsDHY 7 Sl Bhifddn)

HRU T JEI0N fOgEdr ¥ ARl o &

3MRTe Y BT o I 3R &1 SN
IR T
feg WA # S Sles & Sar &

R BRI & | BN Bl g8 JRad! Al
gferd St |1 ®el o aney | ddife
U IRTT BI gAM B fIU U= 4

PR T 87 B Gk & Aoy H a1 A1eq
ST IMTSHR BT IS T 87 <. faHaT
DI & Trea} H—"ST. ISP 7 MU g
IR fRidw & Aegw 9 <ford Afgarett @

SIIREA H ST BT ATEH 3R GEATEH PR
HT A S B g AFaR 2|

S gfdd & Hard Bl IO W 1]
ATed Sf. JAdSHR Bl b GR&BAT BT FHAT

PRAT TS 57 FEORTE [9dh FAR &

2 | S BRUT AP AR § I 3faI

9 sford goul & @ <fera AfRarsit #

yeal H—"31oT AfeeTell & ufd 81 ¥8 SR
R T B T A T @ 2| 9rET

ra=t uRads @ =T UeT &1, AT A1
TR 3 BIs AT 3feTead U T8l B AT
2| G UTE BRI B AT AT 2 3R

AT . s A f8g dre 9 &1 3@d
BU JAYAH R & Y2 B H3l & w4
H Al Bl MMABR S DI HIRT @ |

Tars aRad= @R enfie aRad= @) ad-

SIGR %l 99T ATRd S, MdSH? A Tferd

gD folv I 3MUY FHGTH AAdmeil gRT
fRIe iR sy 7 S SuTfedl & )
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e fopam wram | arar |red 7 g9 faen 4
UEd PR gU Rl B Uh e Hd |

Ug & A AN fear| wife 7 AN @

AId gU 3Tee BRR feam | wmer € S8

T S $ ufd @@ aRE 9 o |

TBOT AT DI AHINIG boid gaqrar | e
B ME o @ g gel @ FEEdl @l
JITIH AT | TP A1 B S8 T Bl
HUfy # ARl B R JARTHR a1 H a1
Pel | Jef a& b Afgeel BT Tod o BT

ARA &1 [aTfdeh IAST AR AT AR BT
HATT BT DR AT aTel araT ATed Sf.
JATISHR BT HUAT 3R &1 I AT | Fifch
fig @Ie fd s IRafds Wwy # U
T B AT AT | R Bl I PR

PR A fear | fddd AR & ATAR
S qfdd o e d 999 93 99dd &
U ¥ 9197 I129 ST, eSHY BT 9 Tof ¢ |

fael™ & foTy 91am AT2d Sf. afidedr o fag,
Ple I g9r o1 | dfes Rgaaral &

fRIT & BRUr 39 VfasiRie o9 § S

S & ufa 9191 Ared . TSI 98
Jdeaeed fR@rs <d &, Jifd S & Ay
fAToT &1 q1 A FHeTd © | I § R
BT FHE I <47 1 1Y ddfh S8 SHD
Hiferd SMfeRI &l faa™ @ forw e W
fveard g | Rl @& gfaa siclas H aman
ATed Sf. JTdSdHR & fdarR 3R i Sf. a
Rig @ vl H—"3MISHY qUi—gaRAT TR
SMMETRA AT TR DI AT B aTel
FHIA] & H BT R Afd—Rarsii &t
BT faRRT R 2 O o9 91, qui, S
IR T & MR WR favTfora e s 2 |
T8 PR & &b grerel g &1 wHel=

AT BT 81 311 bl | U 59 IRTheral
A gl BIPR U A g bl AN fa
o | 9 W T 910 1% BIhl & fob a1a7 A1
Sf. JrdeH] REal @ Rafd § gRad= =
& forg wftyag der 9| AT 3w &N g
& Algl & [TaRT &R T 3 o <A &
facqgel &l o1 |

19T ATed S, JMdsdr 59 9d W uRfad
o {6 & FHIST & fIHTH &7 FoA MR BT
2| offdhd fgs | § Heafa iR Fwan
@ 9 R B BT 984 AT BIT 37 RET & |
JTdT ATd S, TTSHR DI UM | B i

ERSECIGENRIINE IICIRIELICIR IS I IE]
ATed <. JdsHR & f2g BIs et & AR

P FaTell Dl gferd 3MeTel = W YAfAdhdT
<7 | MHYBTY dTeHIfh & Ieal H—

faxrey fham | safeTy . JTfdsdy &l HiHsd

“afera—atiele™ 3 EN—gagreil Bl 31U+

Ug ¥ TRIBT <A1 U9l Hifd fEgan]
aredl a f2g dre fdd 9 f@g &9 3R
R Hehe | Tedl TorR o &l off | qrar
ATRd Si. JTSH IR DI Fdiere Iculfsd
IR TFHAT BT RBrpR Rt &7 Arfre—
a1 gRRefT # wifdery aRads o= +
PIs FHSIAT B & folv IR 8T o |

ARIBRT #H SHAT AT ¥ 2, S—drsr &l
U WIST & AT S BT BRI Bl T |
I8 YRURT Sford ATaTIel bl AL SAIfar Hel
A foRrad | el 8| 99 99y o9 fg o
H SN—Rer, faear—faarg & deaar Y T8
ofl, afews g1 fawal &1 fa”ie gram o, 99 ol
F 3 H&l DI AU ATl Pl [T 1T |

Journal Starting Year-2024, Frequency- Quarterly, Subject- Multidisciplinary, Language-Hindi & English, Publishers- Sushil Kumar
Kushwaha, Publishing Body- G.H. Publication, Prayagraj, U.P.-211003 (India), Email Id:- ghpublication@gmail.com




242

SHODH-GARIMA-YEAR-2, VOL. 4 (Oct. to Dec., 2025)

ST 3AH Amardr |1 el | S erdsdr °
A U ATeTe H SR Bl Y
I @M M FRE A S-SR BT
TR IR UAHeHe Reaftdl & favg
SYBIM AT $oTs | *Mared fhar| -
JIRAAT B! TeTeRdT & oIy S=i 3Fs
gaTg | IO STl & YOARI AR I
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