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Assessment of Irrigation Adequacy, Groundwater Potential, and Sustainable
Water Management Strategies: A Case Study of Shirpur Tehsil

Dr. Yogesh J. Mahajan
Dr. Prafulla Thakare
School of Environmental and Earth Sciences, KBCNMU, Jalgaon
Kisan Arts Commerce and Science College, Parola

Abstract:

This research examines the adequacy of irrigation and sustainability of water resources
within Shirpur Tehsil, focusing on 12 selected villages. The study utilizes primary data collected
from 598 respondents to analyze cropping intensities and groundwater accessibility. Findings
reveal that while 71.59% of farmers can raise two crops annually, triple cropping is restricted to
only 9.09% of the population due to limited water facilities. A significant correlation exists
between farm size and resource access; 91.30% of large farmers can successfully tap
groundwater, whereas 71.54% of small farmers find it difficult. Additionally, large-scale farmers
often limit themselves to a single crop (34.85%) to accommodate long-duration cash crops like
Sugarcane and Banana. The spatial distribution of infrastructure shows an average density of
8.93 pump sets per 1,000 hectares, with the highest concentration in the Shirpur circle. To
address water scarcity, 37.79% of respondents advocate for watershed development as a
collective sustainable measure. Other suggested interventions include the construction of rainfed
tanks (21.57%) and the implementation of water recycling methods (20.57%). Ultimately, the
study highlights the need for equitable water distribution and enhanced sustainable management
to support intensified agricultural production in the region.

Keywords: Irrigation Adequacy, Groundwater Tapping, Cropping Intensity, Pump Set Density

Introduction:

Water is essential for life, playing a critical role in human survival, agriculture, industrial
development, and environmental sustainability. In many rural areas, groundwater serves as the
primary source of drinking water, sanitation, and irrigation As populations grow and urbanization
accelerates, the demand for fresh water, particularly for agriculture and industry, has significantly
increased (R. Arulnangai, G. Muralitharan et. al. 2025).

The agricultural landscape of Shirpur Tehsil is profoundly shaped by the availability and
adequacy of irrigation, which serves as the primary determinant for cropping intensity and
economic stability. Irrigation adequacy refers to the capacity of existing water resources to
support the cultivation of multiple crops within a single calendar year. While the region
demonstrates a strong capacity for double cropping, with 71.59% of respondents successfully
raising two crops, the transition to triple cropping remains a significant challenge, achieved by
only 9.09% of the farming community. This discrepancy highlights a critical gap in the
sustainability and reach of current water infrastructure.

Groundwater remains the most vital source for agricultural expansion in the Tehsil, yet its
accessibility is characterized by a stark socio-economic divide. Research indicates that the
possibility of continuous tapping of groundwater is largely perceived as a privilege of
landholding size. Large farmers (91.30%) and medium farmers (79.27%) report high levels of
success in tapping potential water sources, whereas a majority of small (71.54%) and marginal
(59.21%) farmers hold the view that tapping such potential is difficult or impossible for them.
This inequality is further evidenced by the density of irrigation pump sets, which averages 8.93
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per 1,000 hectares across the Tehsil but varies from as high as 13.09 in the Shirpur circle to as
low as 3.40 in the Sangavi circle.

Furthermore, the choice of crops is intrinsically linked to water security and farm
management. Large farm owners often focus on high-value, long-duration cash crops such as
Banana, Papita, and Sugarcane, which require irrigation for 12 months or more, often limiting
them to a single crop cycle despite their superior water access. In contrast, those with the most
advanced facilities engage in intensive cultivation of vegetables like ladies finger or grains like
Bajara. To address these varied challenges, there is a growing consensus among local farmers on
the need for sustainable water measures. Suggested interventions include the construction of
rainfed tanks, deepening of existing ponds and canals, reforestation around water bodies, and
widespread watershed development. By analyzing these views and the current density of
irrigation tools, this study provides a comprehensive overview of the irrigation potential and its

sustainability in Shirpur Tehsil.

1. Adequacy of Irrigation:
Table 1
Village Wise Respondents Views on Adequacy of Irrigation
Ad f Irrigation to Rai
Sr. Villages equacy o rrlga ion to Raise _ _ _ Total
No. Only one Crop in Year | Two Crops in Year | Triple Crops in Year
|08 29 03
1| Boradi | o4 6o (72.50) (7.50) 40
09 26 04
2 | Balkuwe | 55 og) (66.67) (10.26) 39
06 37 02
3| Sangavi | 1533 (82.22) (4.44) 45
|04 34 02
4 Rohini (10) (85) (05) 40
. |Athe |08 18 03 ’9
Bk. (27.59) (62.07) (10.34)
04 14 02
6 |Jalod | 5500 (70.00) (10.00) 20
. 21 64 9
7| Shirpur | 55 34 (68.09) (9.57) 4
5 13 2
8 | Untawad | 55 50 (65.00) (10.00) 20
09 39 06
9 | Thalner | 16 67) (72.22) (11.11) >4
: 03 21 01
10 ] Al (12.00) (84.00) (4.00) 25
03 09 02
11| Hol (21.43) (64.29) (14.29) 14
05 11 04
12 Tonde | o5 ooy (55.00) (20.00) 20
85 315 40
Total (19.32) (71.59) (9.09) 440

Source: Collected and Tabulated by Researcher

Chi square value = 16
df =22
* = Significant at 5 percent level =33.92
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The analysis of farmer perspectives regarding irrigation adequacy reveals several key
insights into local agricultural patterns. Out of the 440 total respondents, approximately 19.32%
possess irrigation facilities sufficient for only a single crop per year. This limitation is most
prevalent in villages such as Arthe Bk. (27.59%), Untawad (25%), and Balkuwe (23.08%).

Conversely, a significant majority of the farming community is equipped to support
double cropping. This is particularly evident in Asli (84%), Sangavi (82.22%), Boradi (72.50%),
Thalner (72.22%), and Jalod (70%), where existing water resources allow for two harvests
annually.

The capacity for triple cropping remains the most restricted category, applicable to only
9.09% (40 respondents) of the total sample. However, specific villages show higher resilience in
this regard; notably, Tonde (20%), Hol (14.29%), and Thalner (11.11%) lead in the ability to
sustain three crops a year, indicating superior access to year-round irrigation infrastructure in
these areas.

\\
Village Wise Respondents Views on Adequacy of Irrigation
m Only one Crop in Year
m Two Crops in Year
® Triple Crops in Year
. v
Figure No. 1
Table No. 2
Farm Size Wise Respondents Views on Adequacy of Irrigation
Adequacy of Irrigation to Raise
FarmSize | QMY OM€J 15 crops in| 1MPIE | Total
Crop N ear Crops in
Year Year
. 2 19 0
Marginal | g 59 (90.48) (0.00) 21
21 150 11
Small (11.54) (82.42) (6.04) 182
. 39 117 15
Medium 1 55 1) (68.42) (8.77) 17l
Large 23 29 14 66
g (34.85) (43.94) (21.21)
85 315 40
Total (19.32) (71.59) (9.09) 440

Source: Source: Collected and Tabulated by Researcher
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Chi square value = 42

df =6

* = Significant at 5 percent level =12.59
Table 2 highlights the correlation between farm size and irrigation adequacy relative to

annual cropping cycles. Notably, 34.85% of large-scale farm respondents cultivate only one crop
per year; this is primarily attributed to their focus on high-value cash crops such as Banana,
Papaya (Papita), and Sugarcane, which require a growth cycle of 12 months or longer. Of the
total surveyed, 315 respondents successfully raise two crops annually. This pattern is most
prevalent among small and medium-sized farm holders, accounting for 150 and 117 respondents,
respectively, indicating a reliance on seasonal rotations.

In contrast, triple cropping is practiced by a small minority, totaling only 40 out of 440
respondents. Within this group, 14 large-scale farmers manage to raise three crops a year on
specific portions of their land by integrating short-duration crops such as lady’s finger (okra),
Bajara, and Watermelon. These findings suggest that while large farmers have the infrastructure
for intensive cultivation, their overall cropping frequency is often dictated by the long-term
occupancy of land by perennial cash crops.

Farm Size Wise Respondents Views on Adequacy of
100 1 Irrigation
90 -
80 -
70 - .
% 60 | ® Only one Crop in Year
< 50 - ,
= u Two Crops in Year
= 40
S 30
= ] u Triple Crops in Year
20
10 -
0 B
Marginal Small Medium Large
Farm Size
Figure No. 2

2. Possibility for Ground Water Tapping:

The assessment of respondent perspectives regarding the continuous tapping of
groundwater reveals significant spatial and socio-economic variations. Out of the 598 total
respondents, 74.75% (447 individuals) believe it is feasible to tap groundwater potential for crop
irrigation, while the remaining 25.25% (151 individuals) maintain the opposite view.
Geographically, skepticism is most pronounced in Sangavi and Boradi, where 34.67% and
32.79% of respondents, respectively, report an inability to access groundwater. Conversely, a
positive outlook is overwhelmingly dominant in Shirpur Town (88.35%), Thalner (82.86%),
Untawad (79.17%), Hol (76.47%), and Arthe BK. (76.32%), suggesting higher hydrogeological
potential or better technical reach in these areas.

Furthermore, the data underscores a sharp divide based on landholding size. Over three-
fourths of large-scale farmers (91.30%) and medium-scale farmers (79.27%) confirm their
capacity to tap groundwater potential successfully. In stark contrast, the majority of small
farmers (71.54%) and marginal farmers (54.90%) express that tapping such resources is difficult
or unattainable. This disparity suggests that the ability to exploit groundwater is closely linked to
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the financial and technical resources associated with larger farm sizes, leaving smaller
landholders at a significant disadvantage in terms of water security.

3. Irrigation Potential and Its Sustainability:

The views on sustainable measures to increase and improve the water resources are

discussed in relation to-

a) Construction of rain fed tanks;

b) Deepening of ponds, tanks and canals;

c) Growing more trees around the water bodies
d) Recycling methods of storing water; and

e) Water shed development.

The analysis of respondent perspectives on sustainable strategies to enhance water
resource potential reveals several critical recommendations. Out of 598 total respondents,
21.57% (129 individuals) emphasize the necessity of constructing additional rain-fed tanks to
capture and store surplus rainwater. This specific intervention received the highest level of
support in Rohini village, where 39.13% of respondents identified it as a priority.

Additionally, 9.36% (56 respondents) suggest that deepening existing infrastructure—
such as ponds, canals, and tanks—is essential to increase storage capacity and minimize water
wastage from excessive runoff. This strategy was particularly favored in Asli village (13.89%).
Furthermore, 10.70% of the participants advocate for afforestation around water bodies; they
believe planting more trees will mitigate water loss through evaporation and transpiration, a view
most strongly held in Asli (19.44%) and Balkuwe (18.87%).

The implementation of water recycling methods was highlighted by 20.57% of the total
sample, with the highest concentration of support coming from Jalod village (29.36%). Overall, a
significant plurality of 37.79% of respondents advocate for a holistic approach to water security.
This collective strategy encompasses the construction of tanks, deepening of reservoirs,
afforestation, recycling, and the large-scale implementation of watershed development programs.
Support for these integrated sustainable measures is most robust in Untawad (45.83%), Arthe BK.
(44.74%), Tonde (44%), Thalner (41.43%), and Hol (41.18%).

Table 3
Village Wise Respondents Views on Irrigation Potential and its Sustainability

Possibility of
Tapping Ground Sustainable Measure to Increase Water Resources
Sr. Villages Water Grant
No. g Construction of Deppenning on Growing more Recycleling Watershed Total
Yes No More Rainfed Ponds, Tanks and | Trees around the Method of Devel t
Tanks Canals Water Bodies Storing Water evelopmen
. Boradi a1 20 16 6 5 11 19 51
(67.21) | (32.79) (26.23) 9.84) (1475) (18.03) (31.15)
39 11 11 3 10 13 16 ;
2 |Balmme| 7358 | (64n (20.75) (5.66) (13.87) (24.53) (30.19) 3
s | samemvi| 22 26 28 6 3 13 21 -
B 163.33) | 3467y (37.33) (3.00) (6.67) (20.00) (28.00) -
1 Rohini 11 25 27 g 3 11 12 50
M 6307y | (3623 (39.13) (11.59) (7.25) (15.94) (26.09)
Arthe 29 9 3 3 2 11 17 38
Bk. (76.32) | (23.68) (13.16) (7.89) (5.26) (28.95) (44.74)
s Talod 20 7 1 2 2 g 11 -
: (74.07) | (25.93) (14.81) (7.41) (7.41) (29.63) (40.74) -
= | shron 01 12 g 14 5 19 53 103
: PR 18.33) | (11.69) @17 (13.39) (E.74) (18.43) (51.46)
- . 19 3 3 1 2 7 11
§ |l 0047y | osy (12.50) 4.17) (3.33) (29.17) (43.83) 4
o | Thalmer 58 12 14 3 g 11 29 0
a (32.86) | (17.14) (20.00) (7.14) (1143 (20.00) (41.43) '
10 Asti 25 11_ & _ 5 7 5 13 36
(69.44) | (30.36) (16.67) (13.39) (19.44) (13.39) (36.11)
" Hol 13 1 2 1 2 3 7 .
(7647) | (23.33) (11.76) (5.88) (11.76) (29.41) (41.18)
1 | Tonge 19 6 3 2 3 1 11 o
< ! (76.00) | (24.00) (20.00) (3.00) (12.00) (16.00) (44.00) =
Total 117 151 129 36 64 123 226 s08
(7475 | (25.2%) 21.57) (9.36) (10.70) (20.37) (37.79)
Source: Source: Collected and Tabulated by Researcher
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Chi square value = 23

df =11

* = Significant at 5 percent level =19.68
'

Village Wise Respondents Views on Irrigation Potential and its
Sustainability
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around the Water Bodies
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Figure No. 3
Table No. 4
Farm Size Respondents Views on Irrigation Potential and its Sustainability
Possibility of Tapping Sustainable Measure to Increase Water Resources
Ground Water
. Growing more
Farm Size Yes No Construction of Depending on Ponds, | Treesaround | Recycleling Method | Watershed GrantTotal
More Rainfed Tanks | Tanks and Canals the Water of Storing Water | Development
Bodies
. 43 3 13 9 11 23 18

Margmal (39.21) (40.79) {19.74) (11.84) (1447) (30.26) 23.68) 6
Small 186 74 64 23 25 33 93 260

(71.34) (28.46) {24.62) (8.85) (9.62) (20.38) 36.34)
Medism 153 40 41 18 19 36 79 193

(79.27) (20.73) 21.24) 9.33) (5.84) (18.63) 40.93)
Larse 63 [ 9 [ 9 11 34 9

5 (91.30) {8.70) {13.04) (8.70) (13.04) (15.94) 49.28)
Total 447 151 129 36 64 123 226 508

(74.73) (23.23) {2137) {9.36) (10.70) (2037) {37.79)

Source: Sovrce: Collected and Tabulated by Researcher

Chi square value = 23
df =3
* = Significant at 5 percent level =7.81
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The analysis of respondent views on groundwater tapping, categorized by farm size, reveals
a significant socio-economic divide. More than three-fourths of large-scale farmers (91.30%) and
medium-scale farmers (79.27%) report having the capacity to successfully tap groundwater
potential. Conversely, a substantial majority of small farmers (71.54%) and marginal farmers
(59.21%) express that accessing these resources is a significant challenge, highlighting a
disparity in technical or financial reach.

Regarding sustainable interventions, nearly half of the large-scale farmers (49.28%) and a
considerable portion of medium-scale farmers (40.93%) advocate for a multi-faceted approach.
This includes constructing rain-fed tanks, deepening existing water bodies, afforestation, and
implementing comprehensive watershed development programs. In contrast, marginal farmers
place a higher specific emphasis (30.26%) on water recycling methods as a more localized and
accessible sustainable measure.

Statistical verification using the Chi-square test (Table 4) further supports these
observations. The computed Chi-square value of 23 exceeds the tabulated value at the 1% level
of significance, indicating that the variation in irrigation sources among different villages is
statistically significant. However, when evaluating respondent views on the possibility of tapping
groundwater potential, the findings proved to be statistically insignificant across the different
villages, suggesting that the challenges and successes in groundwater access are more closely
tied to individual farm characteristics rather than specific village locations.

Table No: 5 Shirpur Tehsil- Density of Pump Set

January 2026

Name of the Circle | N S A in Hectare No. of Pump Sets Density (Per 00°
Hectare)

Boradi 10369.42 524 5.05

Sangavi 12259.89 416 3.40

Arthe 12190.17 1497 12.28

Shirpur 6922.04 906 13.09

Thalner 8074.07 807 9.99

Holnanthe 11706.14 1344 11.49

Shirpur Tehsil 61521.73 5495 8.93

Source: Census, 2011

Shirpur Tehsil
Density of Pump Sets in 2011

Boradi

st

Legend
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Figure No. 5
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In 2011, Shirpur Tehsil recorded a total of 5,495 irrigation pump sets, resulting in an
average density of 8.93 units per 1,000 hectares of cultivated land. Spatial distribution across the
region shows significant variation; the Arthe circle accounts for the highest volume of
infrastructure with 1,497 pump sets, maintaining a density of 12.28.

The highest concentration, however, is found in the Shirpur circle, which leads with a
density of 13.09 pump sets per 1,000 hectares. In contrast, the Sangavi circle exhibits the lowest
infrastructure development, reporting only 416 pump sets and a minimum density of 3.40. These
figures underscore the uneven distribution of mechanical irrigation resources within the Tehsil.

Result and Discussion:
1. Adequacy of Irrigation and Cropping Patterns:

The majority of farmers (71.59%) are equipped to raise two crops a year, with the highest
success rates seen in Asli (84%) and Sangavi (82.22%). Triple cropping remains rare (9.09%),
often limited to large farmers who cultivate specific crops like ladyfinger, bajara, and
watermelon. Conversely, some large farmers only raise one crop (34.85%) because they focus on
long-duration cash crops like Banana and Sugarcane, which require over 12 months for
harvesting.

2. Groundwater Tapping and Farm Size

There is a clear digital divide in water access:

« Large and Medium Farmers: Over three-fourths (91.30% and 79.27% respectively) view
groundwater tapping as feasible.

« Small and Marginal Farmers: A significant portion (71.54% and 59.21% respectively) report
difficulty in tapping groundwater potential.

3. Sustainable Water Measures:

When asked about increasing water potential, 37.79% of respondents highlighted
Watershed Development as the primary solution. Other favored methods include the construction
of rainfed tanks (21.57%) and recycling methods of storing water (20.57%).

4. Irrigation Infrastructure (Pump Set Density)

The density of pump sets varies significantly across the Tehsil. As of 2011, there were 5,495
pump sets with an average density of 8.93 per 1,000 hectares.

» Highest Density: Shirpur circle (13.09 per 1,000 hectares).

« Lowest Density: Sangavi circle (3.40 per 1,000 hectares).
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Impact of Seasonal Fluctuations on Rhizosphere Ecology: A Study of Fungal
Assemblages and Nutrient Profiles in Banana, Sugarcane, Groundnut, and
Chilli Ecosystems
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Abstract:

The rhizosphere serves as a critical hub where soil properties and microbial communities
interact to dictate crop productivity. This study investigated seasonal fungal diversity and soil
health across banana, sugarcane, groundnut, and chilli crops in Nandurbar, Maharashtra,
during 2023-24. Soil analysis revealed that groundnut rhizosphere had the highest pH (8.04)
and mineral levels (P: 20.54 kg/h; K: 216.09 kg/h), while sugarcane showed maximum moisture
retention (14.80%). Fungal communities shifted seasonally; Aspergillus terreus dominated
sugarcane in summer (50.0%), whereas the rainy season favoured Aspergillus flavus and
Penicillium citrinum. In chilli, Aspergillus flavus and Curvularia clavata peaked at 27.2% during
summer. Across all crops, fungal diversity and colony-forming units (CFU) reached their
maximum during the rainy season due to optimal moisture and temperature. These findings
highlight the need for region-specific soil management and the potential of locally adapted
beneficial fungi for sustainable agriculture in semi-arid regions.

Keywords: Rhizosphere Mycoflora, Soil Physicochemical Properties, Seasonal Variation,
Sustainable Agriculture.

1.Introduction —

Nandurbar district of Maharashtra exhibits diverse agro-climatic conditions and cropping
systems that significantly influence soil microbial communities. Although fungal diversity in
North Maharashtra has been documented, comprehensive studies on rhizosphere fungi associated
with agricultural crops in Nandurbar are limited, creating a significant research gap. Crops such
as banana, sugarcane, wheat, cotton, chilli, and groundnut dominate the region and provide
distinct rhizosphere environments that shape fungal community composition. Soil functions as a
dynamic ecosystem where interactions among physical, chemical, and biological components
regulate nutrient cycling and plant productivity (Smit et al., 1999; Dighton, 2018). Rhizosphere
fungi play a pivotal role in enhancing nutrient solubilization, improving soil structure, and
protecting plants from soil-borne pathogens, although certain species may also cause diseases
such as root rot and wilting (Nagarkar, 2021). Environmental factors including soil pH, moisture,
temperature, and agricultural management practices further determine fungal diversity and
activity (Walker et al., 2003). Region-specific investigation of rhizosphere fungi is therefore
essential to identify locally adapted beneficial species with potential applications as biofertilizers
and biocontrol agents. Such studies can contribute to sustainable agriculture by improving soil
health, enhancing crop productivity, and reducing dependence on chemical fertilizers and
pesticides in the semi-arid agroecosystems of Nandurbar district (A. Kumar et al., 2018; Pavan et
al., 2024).

2. Topography of the Research Area:
Nandurbar district lies within the Tapi and Narmada river basins and experiences a hot
and dry climate with three distinct seasons: summer, monsoon, and winter (Maharashtra, 2025)
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The average annual rainfall of the district is approximately 767 mm, with higher precipitation in
the northern and western regions due to the influence of the Satpuda range (Fulpagare et al.,
2023). The southern and central parts of the district are dominated by fertile black clay loam
soils with high moisture retention, suitable for crops like cotton and sugarcane. In contrast, the
northern hilly regions possess shallow, gravelly sandy loam soils with low water-holding
capacity and limited fertility (Ingle et al., 2018). The alluvial plains along the Tapi River are
characterized by nutrient-rich silt loam soils that support intensive cultivation of crops such as
wheat and banana. These variations in topography, soil type, and hydrology strongly influence
agricultural practices and rhizosphere ecology across the district.

3.Materials and Methods:
3.1 Study Area:

Soil dug from 5 -10 cm depth near plant roots, where microbial activity is
maximum.Samples placed in sterile polythene bags and transported to the lab for analysis. (Ajit
Varma,2009; Dighton, 2018). Soil samples were collected seasonally to evaluate the influence of
seasonal variation on soil properties and crop productivity.

3.2 Fungal Isolation and Identification:

Fungi were isolated from the rhizosphere soil using the serial dilution method on Potato
Dextrose Agar (PDA) medium. Colonies were counted, and fungal species were identified based
on their morphological and microscopic characteristics, following the taxonomic keys of Barnett
& Hunter (1972) and Ellis (1976).

Serial Dilution Method: Reduces microbial load and allows separation of individual
fungal colonies. (Waksman, 1922; Shahim, 2013)

Semi-synthetic Media: Fungal colonies grown on Potato Dextrose Agar (PDA) medium
(Kumar et al.,2015).

Spread Plate Method: Diluted sample is spread on agar surface, providing well-separated
colonies and enabling easy CFU counting (Kumar et al., 2015). Plates were incubated under a
controlled temperature of 25°C for 5-7 days, until clear colonies appear. Staining was done using
Lactophenol Cotton Blue.

Fungal species were identified through macroscopic evaluation of colony colour and
texture, supplemented by microscopic analysis of spores, conidia, and conidiophore architecture
under a compound microscope.

3.3 Physico-Chemical Analysis of Soil —

Soil properties were tested to correlate fungal growth and diversity with physical and
chemical status of soil. Physico-chemical analysis of soil was carried out to correlate fungal
growth and diversity with the physical and chemical status of the soil. Soil pH, moisture, and
temperature were determined using a digital pH meter, oven-drying method, and digital
thermometer, respectively (Majaw & Kayang, 2018). Organic carbon, alkalinity, and available
nitrogen were analysed using the Walkley and Black method, titration method, and alkaline
permanganate method, respectively (Rahman et al., 2008; Subbiah & Asija, 1956). Available
phosphorus and potassium were estimated by Olsen’s and Bray & Kurtz methods and ammonium
acetate extraction, while calcium and magnesium were determined by EDTA titration (lyer et al.,
2020). Soil texture and colour were assessed using the Bouyoucos hydrometer and feel method,
and the Munsell Soil Colour Chart, respectively.
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4. Results and Discussion:

SN Ecological Average mean derived from Winter, Summer, and Rainy
Parameters season data.
Banana Sugarcane | Groundnut | Chilli
1. |pH 7.37 6.43 8.04 7.79
2. | Moisture (%) 12.50 14.80 12.23 14.27
3. | Temperature (°C) 24.41 27.93 29.01 28.22
4. | Organic Carbon (%) | 0.37 0.64 0.80 0.83
5. | Available Nitrogen | 319.57 286.07 290.18 373.33
(kg/ha)
6. | Alkalinity 0.24 0.48 0.25 0.47
(meq/100g)
7. | Phosphorus (kg/h) 14.61 15.33 20.54 15.49
8. | Potassium (kg/h) 167.79 150.26 216.09 143.39
9. | Calcium (meg/L) 15.36 15.43 23.27 16.19
10. | Magnesium (meg/L) | 13.03 14.09 22.51 24.23

Seasonal Soil Parameters- Navapur Taluka

400

300
200

100 ' /\

e fverage mean derived from Winter, Summer, and Rainy season
data. Banana
Average mean derived from Winter, Summer, and Rainy season
data. Sugarcane
Average mean derived from Winter, Summer, and Rainy seamon
data. Groundnut
The comparative assessment of rhizosphere soil across the four major crops reveals
distinct agro-ecological signatures. Soil pH varied significantly, ranging from slightly acidic in
Sugarcane (6.43)  to moderately alkaline in Groundnut (8.04), while Banana (7.37) and Chilli
(7.79) remained near-neutral. Sugarcane exhibited the highest moisture retention at 14.80%?2,
whereas Groundnut recorded the maximum average temperature (29.01°C) alongside the lowest
moisture levels (12.23%). Nutrient profiling highlighted Chilli as having the highest Organic
Carbon (0.83%) and Awvailable Nitrogen (373.33 kg/ha), contrasting sharply with the lower
nitrogen levels found in Sugarcane (286.07kg/ha). Mineral concentrations for Phosphorus
(20.54kg/h), Potassium (216.09kg/h), and Calcium (23.27meqg/L) were most pronounced in the
Groundnut rhizosphere. Finally, Magnesium levels peaked in Chilli (24.23meg/L), while Banana
consistently recorded the lowest values for Organic Carbon, Phosphorus, Calcium, and
Magnesium. These findings underscore significant crop-specific variations in soil health and

nutrient dynamics within the study region.
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Season wise % Contribution of Fungal Species Navapur

Banana Sugarcane Groundnut Chilli
Name of Fungal
2. 38 =2.3:c S._. 35 = .05
Aspergillus flavus - - - 11. 0 315 20 O 2 15, 27. 15
1 3. 3 2
5
Aspergillus 0 1 12 - - - - - - - - -
nidulans0 6.
6
Aspergillus niger - - - - - - 133 2838 1 23 O 20
7.
6
Aspergillus terreus - - - 11. 50 155 - - - - - -
1
Aspergillus ustus 22. 8. 8 - - - 266 O 1 - - -
2 3 1.
7
Botrytis cinerea - - - - - - - - -0 18. 0
1
Chaetomium 11. 8 0 - - - - - - - - -
globosum 12 3
Circinellamuscae 55 0 12 - - - - - - - - -
Cladosporium 0 2 4 - - - - - - - - -
cladosporioides 5
Curvulariaclavata - - - 11. 0 105 - - - 23 27. 10
1 2
Fusarium solani 0 8. 8 0 16. 5.2 - - - - - -
3 6
Fusarium - - - - - - 66 15. 1 76 O 5
oxysporum 3 1.
7
Mucor mucedo 22. 0 0 - - - 66 O 0 O 18. 20
2 1
Mucor racemosus 11. 0 24 22. 16. O 20 38. 2 - - -
1 2 6 4 3
5
Penicillium 0 8. 4 27. 0 5.2 - - -0 9 0
chrysogenum 3 7
Penicillium 0 1 16 16. 16. 315 - - - - - -
citrinum 6. 6 6
6
Rhizoctonia solani 0 8. 0 - - - - - - - - -
3
Rhizopus 11. 0 O - - - 66 15. 0 15. O 15
stolonifer 1 3 3
Trichoderma 11. 0 4 - - - - - - 15. O 15
harzianum 1 3
Trichoderma 55 0 8 - - - 0 76 1 - - -
viride 1.
7
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Seasonal Variation In % Contribution of
Soil Fungi - Navapur

0 50 100 150 200

The comparative analysis of fungal assemblages across the rhizosphere of banana,
sugarcane, groundnut, and chilli reveals distinct seasonal shifts in relative percentage
contributions. In the sugarcane rhizosphere, Aspergillus terreus reached a significant peak of
50.0% during the summer, while the rainy season was characterized by the equal dominance of
Aspergillus flavus and Penicillium citrinum at 31.5% each. Banana crops exhibited a high winter
representation of Aspergillus ustus and Mucor mucedo (both at 22.2%), with Mucor racemosus
emerging as the primary contributor (24.0%) during the rainy season. The groundnut rhizosphere
was notably dominated by Mucor racemosus in the summer, accounting for 38.4% of the fungal
population, while Aspergillus flavus and Mucor racemosus shared dominance (23.5% each)
during the monsoon. Conversely, chilli fields showed a balanced winter contribution from
Aspergillus niger and Curvularia clavata (23.0% each), with Aspergillus flavus and Curvularia
clavata peaking at 27.2% during the summer months. Overall, fungal diversity and total
percentage contributions were consistently higher during the rainy season across all crops, driven
by optimal moisture availability and moderate temperatures.

5.Conclusion:

The present investigation highlights the intricate relationship between seasonal dynamics,
soil nutrient profiles, and rhizosphere fungal diversity in the Nandurbar district. The study
concludes that the rainy season is the most favourable period for microbial proliferation across
all studied crops, characterized by peak fungal diversity and higher nutrient availability. Among
the evaluated crops, chilli and groundnut provided the most nutrient-rich rhizosphere
environments, particularly regarding nitrogen and phosphorus levels, respectively.

The dominance of the genera Aspergillus, Penicillium, and Mucor across various seasons
and soil types indicates their high ecological adaptability to the diverse topography of North
Maharashtra. Furthermore, the variation in soil health parameters across the six talukas—with
Taloda and Akkalkuwa showing superior fertility compared to the nutrient-constrained hilly
regions of Akrani Mahal—suggests that agricultural interventions must be tailored to local agro-
climatic conditions. These results provide a foundational framework for utilizing beneficial
rhizosphere fungi as bio-inoculants to enhance soil fertility and crop resilience in sustainable
farming systems
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Abstract:

Ecocriticism has become a coherent discipline within literary studies. It has acquired a
great deal of importance in the later part of the twentieth century. Ecocriticism investigates the
global ecological crisis through the intersection of literature, culture and the physical
environment. It is unique in cultural theories. Ecocriticism is the study of the relationship
between human being and nature that explores the relationship between literature and human
being. Moreover, it is an interdisciplinary sphere that precedes an earth-centered attitude to
literary exploration by examining the relationship between literature and environment. This
paper endeavours to investigate Kiran Desai’s novel The Inheritance of Loss from eco-critical
viewpoint. Lastly, it reveals the association between human being and environment through
cultural loss and environmental sensitivity by exploring culture as one of the major factors.

Keywords: Ecocriticism, Loss, Nature and Environment.

Introduction:

Cheryl Glotfelty defined that” Ecocriticism is the study of the relationship between
literature and physical environment.” (The Ecocriticism Reader P. xviii). [Ecocriticism is a
literary theory that began in the 1990. It aims to examine the relationships between man and the
environment. It is nothing but an understanding how literary books represent our views about the
environmental world. While examining the ecocritical perspectives the ecocritics explore a
number of literary genres including poetry, fiction, drama and nonfiction. After making
exploration of their studies they reveal their reaction towards literary and environmental world.

Ecocriticism brings out many interdisciplinary views that include environmental studies,
ecology and cultural studies to show how the role of literature promotes environmental issues for
awareness and liveliness. The Inheritance of Loss (2006), by Kiran Desai is the portrayal of
nature preserving ecocrtical vision beyond countries and continents. It associates with the
relationship between man and environment. In this novel, Desai describes Kalimpong at the foot
of Kanchenjunga which becomes a cause of man’s benefits by destroying the natural beauty of
moutains. The novel is the depiction of nature killed by people for their own benefits.

Kiran Desai is one of the most prolific Indian diaspora writers, describes self in her
literary characters in her major works. She insists through her characters that human being should
prove ability to stand up properly in the global world. Being a diaspora writer her major
characters make hard efforts to associate with the fast changing new world. Kiran Desai gives us
wider scope to ponder upon the gap between what people hear and what they want to hear. The
Inheritance of Loss (2006) is her second thoughtful novel. In this novel she lucidly demonstrates
the socio-political situation in Kalimpong.

The Inheritance of Loss depicts a group of lost people and the state of their lives and how
they lost themselves in the course of pursuing their cultural identity in the process of
globalization. The novel depicts the journey of Biju, an illegal immigrant in the US who is trying
to make a new life, and Sai an Anglicized Indian girl living with her grandfather in India suffers
a lot due to social and cultural disturbances. Biju while living in alien land, never gets stability
because of green card and he was not treated properly because of his Indian race. He realizes the
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internal conflicts in India between groups, showing a conflict between past and present with an
awe of the English way of life. The Inheritance of Loss is set in Kalimpong located in Eastern
Himalaya’s at the foot of Kanchanjunga in India. It deals with India and abroad. Desai portrays
the large issues of society very skilfully. In the novel the Judge represents a prestigious rank in
society but Afer becoming the victim of cultural clashes he lives alienated life and expresses
anger regarding his Indian birth. Desai describes the isolated picture in the following way.

“A crumbling isolated house at the foot of Mount Kanchenjunga lives an embittered

judge. He wants to live in peaceful atmosphere by isolating himself from the messy

world.” ( Desail)

Thus, Desai presents the characters who fail to assimilate the new culture and give up
their original culture in totality. Thus, Indian diasporic writers depict the diasporic state of life in
which they experience homelessness. displacement racial discriminations, sense of nostalgia, and
rootlessness. Her characters represent environmental thinking of place and cultural non
association. Hence she gives voice marginalized characters that deprived from adopted culture.

The Inheritance of Loss deals with the new approach of Eco criticism. The novels reveals
the various and new challenging facets of human existence through and environmental vision. As
a diaspora writer Desai handles many astonishing issues in her novel. The Inheritance of Loss by
representing the most troubling issues of migration. She describes through her characters how the
migratory experience becomes most tragic and panic in an alien land.

According t0 Donald Worster: “We are facing a global crisis today not because of how
ecosystem functions, but rather because of how our ethical system functions. To overcome that
crisis, we need to understand those ethical systems and use that understanding to reform them.”
(Worster p.27) The Inheritance of Loss mirrors the picture of contemporary society that affected
from cultural clashes containing a bitter picture of Eco critical theories based on economic and
political differences on cultural base. This picture creates a great impact on hybrid cultures which
find existence in multicultural global societies. The Inheritance of Loss describes nothing but
exposed picture of global politics. Though promised with so many opportunities, it results with a
difference. The migratory livings get nothing but they become victim of bias vision that is based
on caste, culture and race. It represents the reflection of equal cultures treated on unequal ways
with discriminated development.

As an observer of human nature, Desai depicts very seriously the emotional depth of
human approach. She investigates migratory conflicts in association with modern attachment.
She brings out the migratory experience of her characters exposed in environmental ground on
cultural differences. The novel, The Inheritance of Loss describes the pathetic picture of
contemporary world, finding homely stability in the stream of globalization but they find nothing
but disintegration. In the novel the characters from different background find their identity and
lastly they experience dangling condition at homeland as well as abroad. The novel reflects a
picture of cultural crashes under the development of Globalization. Desai describes the gifted
beauty of mountain which is valuable gift to India. The picture of the river beautifies the
surrounding area.

By the riverbank wild water racing by, the late evening sun in polka dots through the

trees, they parted. To the east was Kalimpong, barely managing to stay on the saddle

between Deolo and Ringkingpong hills. To the west was Darjeeling, skidding down the

Singalila mountain. The nun tried to offer a final counsel, but her voice was drowned out

by the river roar [Desai31].
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The well eshtablished friendship of Sai and Gyan is thoughtful from viewpoint of nature and man
relationship. They both enjoy very happily in the company of nature.

“He enjoyed the walk to Cho Oyu and experienced a refreshing and simple happiness,

although it took him two hours uphill, from Bong Busti where he lived, the light shining

through thick bamboo in starry, jumping chinks, imparting the feeling of liquid

shimmering.” (Desai 71.)

The novel mirrors the picture of contemporary society affected from cultural clashes.
Moreover, it reveals a bitter picture of economic and political systems which neglects the true
wealth of nature and environment. This picture creates an effective impact on hybrid cultures
which find better adjustment in global process. The novel is nothing but an exposed picture of
global politics. Though the characters are promised with the equal opportunities, they become the
victims of bias vision based on caste, culture, and race. This reflects unequal culture affected by
discriminated development.

Conclusion:

Man being a child of Nature, achieved a lot. By knowing the Nature as the model in his
heart, progressed much. The development is rather thoughtful socially, culturally as well as
politically but in dogma of development he forgot what nature offered him in the past and in
what way it can be preserved. The Inheritance of Loss describes the picture of racial prejudice
and its harmful effects on migrant due to cultural differences. The experiences of judge and Biju
are most thoughtful When they are troubled and rejected on cultural grounds.

The role Eco criticism creates awareness that while walking on the road of progressive
modernity the real nature what it expects from man is truly ignored. After realizing this ignored
vision regarding nature he tries to recover the lacunas which he forgot in the past and a better
role is considerable in the present to make the global world powerful and ecological.

Thus, Kiran Desai’s The Inheritance of Loss forms the real relationship with nature. She
signifies in this novel, the sensitivity of man regarding nature is lost. He is not conscious enough
to take care of nature and environment that can be turned into dreadful future.
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Abstract:

The acoustic parameters of the binary mixture of 100 mM DTAB (dodecyl trimethyl
ammonium bromide) cationic surfactant with Brij-30(Polyoxyethylene (4) lauryl ether) non-ionic
surfactant have been measured in the entire composition of the mixture liquid state at
temperature T = 298.15 K. The experiment done at 2 MHz Ultrasonic interferometer, for the
ultrasonic analysis, density: Pycnometer and viscosity: Ubbelohde capillary viscometer. The
densities, viscosity, and ultrasonic velocity with its acoustic parameters were measured for 100
mM DTAB with Brij-30 aqueous solutions, shows (ultrasonic velocity range from 1504 to 1580
ms?) at a temperature 298.15 K, with an increment of 10 mM Brij-30 concentration.In order to
study the effect of Brij-30 on DTAB micelle at the temperature (298.15K),indicate at 10 mM
minimum concentration surfactant of Brij-30 blend in the DTAB mixed system haveexamine
higher value of ultrasonic velocity (1578 ms™). These data were later used to calculate the
various acoustic parameters adiabatic compressibility, acoustic impedance, intermicellar free
length, and viscous relaxation time. The following volumetric characteristics were then obtained
from these values: the shift concentration of Brij-30 at 10 mM, Concentration shows the
electrostatic attractions between head group of cationic surfactants. the maximum density,
volumetric parameter of hydration. The obtained parameters show the effect of Brij-30 on DTAB
micelles. The study also included a comparison of these volumetric characteristics for several
aqueous solutions of DTAB: 100 mM DTAB and Brij-30. The paper also presents a comparison
of these parameters at the changes in the structure of DTAB micelles.

Keywords: Ultrasonic velocity, Viscosity, Adiabatic compressibility, Cationic Surfactant
DTAB- Non-ionic surfactants Brij-30, DTAB Micelle Interactions.

Introduction:

Cationic surfactants are unique organic molecule. it in the presence of additives gives
divers physical properties. Where their main use is the production of Cosmetics, pharmaceuticals
and domestic consumer products. However, the cationic surfactants market demand increases
day by day in large amounts3. On the other hand, current synthesis technique makes it possible
to produce very high-quality surfactants. The thermodynamic properties of binary or ternary etc.
surfactant aqueous solutions give tremendously benefited both industrial and commercial
products manufacturing. As the cationic surfactant concentration increases at mover than its
CMC, hydrophobic association among surfactant hydrocarbon chain length becomes dominant*®.
The propagation of ultrasonic waves through liquid media has long served as a powerful probe
into molecular structure, solute—solvent interactions, and thermodynamic behaviour of complex
systems. Ultrasonic velocity measurements, combined with density and viscosity data, enable the
derivation of acoustical and thermodynamic parameters such as adiabatic compressibility,
intermolecular free length, acoustic impedance, and internal pressure. Such parameters
sensitively reflect molecular association/dissociation phenomena, hydration and solvation
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processes, and changes in structural ordering in solution. Surfactants, by virtue of their
amphiphilic architecture, have emerged as a particularly rich class of molecules for investigation
via ultrasonic methods. In aqueous media these molecules self-assemble above a critical
concentration into micelles, and the micellization process, as well as interaction of surfactant
molecules with co-solutes (such as alcohols, non-ionic surfactants, polymers or other
amphiphiles), subtly alters the physical parameters of the system®2°, The differentiation between
monomeric and aggregated states, and the detection of weak but systematic intermolecular forces
(electrostatic, hydrophobic, hydrogen bonding), are thereby accessible through ultrasonic
velocity and allied measurements. For example, earlier studies on surfactant systems have
elucidated relaxation phenomena in micellar and liquid-crystal phases using ultrasonic absorption
and velocity techniques**2,

Given these wide applications, the current study aims to deepen our understanding of the
molecular interactions between cationic surfactants and non-ionic surfactant in aqueous media
using ultrasonic velocity as a sensitive probe. The work systematically examines how ultrasonic
velocity, density, and viscosity vary with temperature and concentration, enabling calculation of
acoustical parameters such as adiabatic compressibility, free volume, and internal pressure.
These parameters are interpreted in terms of molecular packing, strength of interactions, and the
structural evolution of micelles and solvation shells*°,

Through this investigation, we seek to clarify how the hydrophobic chain length of the
non-ionic surfactant influences its incorporation into micelles, how temperature modulates
solvation and aggregation, and how concentration dictates the transition from monomeric to
micellar regimes. Such insights are expected to contribute to the broader understanding of
solute-solvent and co-solvent-surfactant interactions, relevant not only for fundamental physical
chemistry but also for practical applications across multiple disciplines®®.

Despite the extensive literature on ultrasonic studies of cationic and non-ionic surfactants,
comparatively little attention has been given to cationic surfactant with non-ionic surfactant
systems, particularly concerning theirbehaviour across different temperature and concentrations.
The present work systematically elucidates 100 mM DTAB with increasing concentration of
Brij-30 system.

2.0. Experimental Materials and Methods:
2.1 Materials:

The Materials used in this experiment are Brij-30 (Polyoxyethylene (4) lauryl ether) with
molecular weight of 230.39 g/mol, (for a shorter chain) or more generally, an approximate
average around 362.55 g/mol (C20H420s) and Dodecyl trimethyl ammonium bromide (DTAB).
Brij-30 was obtained from Otto Chemika Bio-chemika-Reagent (Mumbai, India), while DTAB
was procured from Sigma-Aldrich (India). Both reagents were of analytical grade and used
without further purification. All solutions were prepared using double-distilled deionized water,
which served as the solvent medium for maintaining purity and consistency during
measurements'’.

2.2 Measurement methods:
2.2.1 Density two arm capillary pycnometer:
Density was measured with a two-arm capillary pycnometer. The pycnometer is
calibrated by measuring known volumes of pure water at each experimental temperature!®. In the
two-arm capillary design the total height of the liquid columns (h = h; + h;) is recorded
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(traveling microscope) and a linear calibration of volume vs height is used: (V) =h+cWhere, (V)
= volume of liquid in pycnometer (cm?), (h) = hi+h; = total capillary height (cm)
a = slope (cm?) and c = intercept (cm?) obtained from calibration with water we report a =
0.0393 cm2 and ¢ = 12.008 cm3). The mass M of the filled pycnometer is measured on an

analytical balance and the density is then (p) = l—'i 1)

(Units: (M) in kg, (V) in m*> — (p) in kg-m™3). Typical accuracy of this approach, when carefully
calibrated and temperature-controlled, is on the order of 1073 kg-m™ (we stated +0.001
kg-m™3)1°,
2.2.2 Ultrasonic velocity: ultrasonic interferometer

Ultrasonic velocity (U) was measured with a fixed-frequency ultrasonic interferometer (2
MHZz). The interferometer produces standing waves in the sample cell; maxima in generator
current occur when the reflector displacement corresponds to integral multiples of half-
wavelengths®. The recorded average displacement (L) (from ten maxima) gives the wavelength:

(}h)=;: (we procedure used n=10 maxima so A=L/10)

Ultrasonic velocity is obtained by (U) =Af (2)
Where, (U) = ultrasonic velocity (m-s™), (A) = wavelength (m) and (f) = frequency (Hz; here 2 x
10° Hz). From measured (U) and (p) several acoustic parameters are derived:

(2) Adiabatic (isentropic) compressibility (Bad) (£, d)=—l._r (3)
p

(b) Acoustic impedance (Z) (Z)=p U (4)
(c) Intermicellar free length (Ls)(Jacobson relation) (LA=Kr\/B_. (5)

with  Jacobson  temperature-dependent  constant  (Ky)=  (93.875+0.375T) x10°®
(Sl units consistent with the equation)?.

(d) Relaxation time (1) t©=4n/3U% (6)
2.2.3 Viscosity: Ubbelohde capillary viscometer and derived parameters
Viscosity of solutions was measured using an Ubbelohde suspended-level capillary viscometer
maintained in a thermostatted bath (+0.2 °C). Raw data are flow times (t) for solvent and

solution. From these:
Absolute viscosity (1), (n) = ‘GS—IS(7)

Ag 1l

Where, ¢ is Brij-30 concentration (millimoles units consistent across calculations) 22,

3. Results and Discussion:

The experimental density, viscosity and ultrasonic velocity data, together with the good
agreement to explore micelles interactions, for the individuals 100 mM DTAB cationic surfactant
solution and also examination of DTAB with Brij-30 at the studied temperatures 298.15K are
given in Table 1. The comparison of these values shows that our data are in good agreement with
those from works mentioned here, the ultrasonic velocity for all the studied concentrations does
not exceed 1580 ms™. The biggest ultrasonic velocity is observed in added 10 mM Brij-30, where
the maximum value of ultrasonic velocity indicates formation of mixed micelles alteration of
intermolecular interactions?>2*, The plot of ultrasonic velocity and acoustic impedance versus
added concentration of Brij-30 at temperature 298.15K is shown in Figure 1.
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Table No. 1 100mM DTAB (Dodecyl trimethyl ammonium bromide) with (10mM, 20mM,
30mM, 40mM, 50mM and 100mM) Brij-30 mixed system Data

298K
Conc. | Density Adiabatic \Viscos
(MM) | (p) kgm-3 Ultrasonic Co_m_p_re- Intermicellar Acoustic Apsolu_te relaxation
Velocity ssibility Free length Impe- 6 Viscosity time
(U) ms-t (Bad) x10 (Lp) A? dance(Z)x10 m (1) x10°10
U Kg Kgm2s! (m.Ps.s.)
1ms2 (sec.)
0.0 997.2196 | 1504.00 4.4332 0.4140 1.4998 0.890100 5.26
100 997.4951 | 1520.00 4.3391 0.4096 1.5162 0.940751 5.44
10 1009.9735 | 1578.00 3.9763 0.3921 1.5937 1.003555 5.32
20 1019.8068 | 1552.00 4.0710 0.3967 1.5827 1.000628 5.43
30 1020.5629 | 1516.00 4.2635 0.4060 1.5472 1.058363 6.02
40 1024.1238 | 1550.00 4.0643 0.3964 1.5874 1.117755 6.06
50 1026.1392 | 1516.00 4.2403 0.4049 1.5556 1.087346 6.15
100 1027.2218 | 1528.00 4.1695 0.4015 1.5696 1.101657 6.12

The observed maximum value acoustic impedance and change in viscous relaxation time
parameters are explained in the slight of intermolecular interactions present in these liquid
mixtures shown in Figure 2. The excess thermo-acoustical parameters are defined as the
difference between the experimental values of DTAB with various concentration of Brij-30 and
100 mM DTAB with water mixture values®. They give a measure of the non-idealist of the
system as a consequence of associative or of other interactions. The change in lower values of
adiabatic compressibility and change in viscosity values (1) indicate the presence of strong
molecular interaction. Lower values of ultrasonic velocity of DTAB aqueous mixture, indicate
the existence of weak interaction. Thus, the electrostatic attraction increases in 10 mM Brij-30
with DTAB head group interactions is used to analyse and discuss in terms of non-ionic
surfactant-solute (Brij-30) interactions and identify whether the nature of interaction between the
molecules is strong or weak?’-?8, The results are interpreted in terms of molecular interactions
occurring in the solution.

Figure 1. Effect of concentration of Brij-30 on physicochemical parameters of 100 mM
DTAB at 298.15K
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Figure 2. Effect of concentration of Brij-30 on 100 mM DTAB micelles formation examine
by viscous relaxation time and acoustic impedance at 298.15K
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Conclusion:

Dodecyl trimethyl ammonium bromide (DTAB) in the presence of Brij-30 (Poly oxy
ethylene (4) lauryl ether) significantly influence the aggregation behaviour in an aqueous
medium is studied by using ultrasonic velocity, density and viscosity measurements at different
concentrations and at 298.15K temperature. The observed changes in the acoustic parameters
indicate, on the addition of Brij-30 strongly influenced the enhance the micelle growth along the
semi-major axis, the Brij-30 in molecules are located at the micellar interface, but longer
hydrocarbon chain promoting the micelle growth and forms a greater number of bulk size
micelles which will be reflected by the higher value of ultrasonic velocity and change in viscous
relaxation time. The acoustic parameters for 100 mM DTAB + 10 mMBrij-30 mixed solutions
show that the hydrophobic interactions dominate, leading to reorganizedreduced electrostatic
repulsion between cationic head groups and hence enhance the micelle growth. These findings
leading to elongated ellipsoidal micelles as hydrophobicity of both the non-ionic surfactant as
concentration increases up to 100 mM Brij-30 slightly enhances the micelles growth. The viscous
relaxation time significant (t) indicate lower value, that means the quicker surfactant molecules
rearrangement and energy degeneracy processes. They are shows molecular-molecular and
micelle interactions which will result in a change in morphology of DTAB micelles, that will be
correlated with other acoustic parameters.
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Abstract:

The Swachh Bharat Mission (SBM), launched by the Government of India in 2014, is
globally recognized as one of the largest and most ambitious sanitation reform initiatives ever
undertaken. Designed as a nationwide movement rather than a conventional infrastructure
program, SBM sought to address long-standing sanitation deficiencies through a combination of
policy reform, institutional strengthening, behavioral change, and citizen participation. While
the first phase of the mission largely concentrated on the elimination of open defecation through
large-scale construction of household and community toilets, it became evident that sustainable
sanitation outcomes could not be achieved without addressing the challenge of solid and liquid
waste management.

Over the decade from 2014 to 2024, solid waste management (SWM) emerged as a
central pillar of SBM, particularly under Phase Il of the mission, which emphasized ODF Plus
and ODF PlusPlus outcomes. This review paper critically examines the evolution, achievements,
and continuing challenges of solid waste management initiatives under SBM, with special
reference to Dhule District in Maharashtra. Drawing upon secondary data from government
reports, policy documents, district sanitation plans, and peer-reviewed academic literature, the
study evaluates policy frameworks, institutional arrangements, infrastructure development,
financing mechanisms, behavioral change initiatives, and environmental outcomes.

The analysis reveals that SBM has significantly improved waste collection coverage,
sanitation awareness, and institutional accountability in Dhule District. However, persistent
challenges remain in the areas of segregation compliance, scientific processing capacity,
financial sustainability, and long-term institutional effectiveness. The paper argues that while
SBM has laid a strong foundation for sustainable sanitation, achieving long-term environmental
and public health benefits requires decentralized waste management systems, strengthened local
governance, continuous community engagement, and policy continuity beyond the mission
period.

Keywords:Swachh Bharat Mission, Solid Waste Management, Dhule District, Sanitation Policy,
ODF Plus, Urban and Rural Sanitation

Introduction:

Sanitation and solid waste management are universally acknowledged as critical
determinants of public health, environmental protection, and sustainable development. The
manner in which societies generate, handle, process, and dispose of waste reflects their
governance capacity, technological advancement, social behavior, and environmental
consciousness. Efficient solid waste management systems are essential for preventing
communicable diseases, safeguarding water resources, reducing greenhouse gas emissions, and
improving the livability of urban and rural settlements.

In developing countries such as India, the challenge of solid waste management has
become increasingly complex due to rapid urbanization, population growth, industrial expansion,
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and changing consumption patterns. Rising incomes and lifestyle changes have resulted in higher
per capita waste generation and a shift in waste composition, with increasing proportions of
plastics, multilayer packaging, electronic waste, and hazardous materials. Urban local bodies and
rural local governments often struggle to cope with these changes due to limited infrastructure,
inadequate financial resources, and insufficient technical expertise.

Prior to 2014, solid waste management systems in India were largely characterized by
inefficiency and neglect. Waste collection services were irregular and incomplete, segregation at
source was minimal, and disposal practices relied heavily on open dumping and uncontrolled
landfilling. In many towns and villages, waste was openly burned, leading to air pollution and
adverse health impacts. Leachate from dumpsites contaminated soil and groundwater, while
clogged drains caused urban flooding and vector-borne diseases. Although informal waste
pickers played a crucial role in recycling, they operated in unsafe conditions with little social or
economic security.

Recognizing the urgent need to address sanitation and waste management challenges, the
Government of India launched the Swachh Bharat Mission (SBM) on 2 October 2014, coinciding
with the birth anniversary of Mahatma Gandhi. SBM was envisioned as a transformative
people’s movement aimed at achieving a “Clean India” by addressing both infrastructure deficits
and behavioral issues. Unlike earlier sanitation programs, SBM emphasized community
participation, behavior change communication, and outcome-based monitoring.

During SBM Phase | (2014-2019), the mission achieved unprecedented success in
eliminating open defecation through large-scale toilet construction and usage campaigns.
However, policymakers soon realized that sanitation gains would remain fragile unless supported
by effective solid and liquid waste management systems. Accumulation of uncollected waste,
open dumping, and poor drainage threatened to undermine public health improvements. As a
result, solid waste management was placed at the center of SBM Phase Il (2019-2024), which
focused on sustainability through ODF Plus and ODF PlusPlus frameworks.

This paper reviews a decade of SBM implementation with a particular focus on solid
waste management initiatives and outcomes. Dhule District in Maharashtra has been selected as a
case study due to its mixed urban-rural composition, socio-economic diversity, and proactive
engagement with SBM programs. The district offers valuable insights into the practical realities
of implementing national sanitation policies at the local level and highlights both successes and
persistent challenges.

Objectives of the Study:
The specific objectives of this study are as follows:
1. To examine the evolution of solid waste management policy and practice under the
Swachh Bharat Mission from 2014 to 2024.
2. To assess national-level achievements and limitations of SBM in the context of solid
waste management.
3. To analyze the implementation of solid waste management initiatives in Dhule District
under SBM.
4. To identify key challenges affecting the sustainability of SWM systems in the district.
5. To propose policy recommendations for strengthening solid waste management and
ensuring long-term sanitation sustainability.
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Methodology:

The study adopts a descriptive and analytical review methodology based exclusively on
secondary data sources. This approach is appropriate for examining policy evolution, institutional
frameworks, and implementation outcomes over an extended period.

Secondary data were collected from multiple authoritative sources, including Swachh
Bharat Mission guidelines and operational manuals issued by the Government of India, the Solid
Waste Management Rules, 2016 notified by the Ministry of Environment, Forest and Climate
Change, annual reports published by the Ministry of Housing and Urban Affairs and the Ministry
of Jal Shakti, and district-level sanitation and environmental reports prepared by
ZillaParishadDhule. Additional information was obtained from SBM dashboards, Maharashtra
government portals, and peer-reviewed academic journals related to sanitation, waste
management, and urban governance.

The collected literature was systematically reviewed and thematically analyzed to identify
trends related to policy evolution, institutional arrangements, infrastructure development,
financing mechanisms, behavioral change communication, monitoring systems, and
environmental outcomes. A comparative analytical approach was used to situate Dhule District’s
performance within the broader national and state-level sanitation framework. As this is a
review-based study, no primary surveys or interviews were conducted, which constitutes a
limitation of the research.

Evolution of Solid Waste Management under Swachh Bharat Mission:
e Conceptual Framework of Solid Waste Management under SBM:

Under the Swachh Bharat Mission, solid waste management is conceptualized as an
integrated and cyclical system encompassing waste reduction, segregation at source, collection,
transportation, processing, and environmentally safe disposal. This represents a significant
departure from earlier linear models that focused primarily on collection and disposal without
addressing environmental and resource recovery aspects.

The mission emphasizes the “3Rs” principle—reduce, reuse, and recycle—as the
foundation of sustainable waste management. Waste reduction at source is promoted through
behavioral change initiatives, discouragement of single-use plastics, and promotion of
composting at household and community levels. Reuse and recycling are encouraged through
material recovery facilities, market linkages for recyclables, and integration of informal waste
workers into formal systems.

Segregation at source into wet, dry, and domestic hazardous waste is identified as the
cornerstone of effective solid waste management. SBM guidelines recognize that segregation is
fundamentally a behavioral issue and therefore require continuous public engagement, awareness
campaigns, and enforcement mechanisms. Door-to-door collection systems are promoted to
ensure accountability and minimize littering and illegal dumping.

Decentralized waste processing is another key feature of the SBM framework. By
promoting composting, biomethanation, and small-scale recycling units, the mission aims to
reduce transportation costs, minimize dependence on landfills, and generate local economic
benefits.

Integration with Solid Waste Management Rules, 2016

The Solid Waste Management Rules, 2016 provide a comprehensive legal and regulatory

framework for waste management in India. These rules significantly expanded the scope of
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earlier regulations by clearly defining the roles and responsibilities of urban local bodies, gram
panchayats, waste generators, bulk waste producers, and brand owners.

SBM played a critical role in operationalizing these rules by providing financial support,
technical guidance, capacity-building programs, and monitoring mechanisms. The rules mandate
scientific processing of waste through composting, biomethanation, recycling, and waste-to-
energy technologies, while explicitly discouraging open dumping and burning. The alignment
between SBM and the SWM Rules ensured policy coherence and strengthened enforcement at
the local level.

National-Level Achievements and Limitations of Solid Waste Management under SBM:
e National-Level Achievements:

Over the decade from 2014 to 2024, the Swachh Bharat Mission has brought about visible
and measurable improvements in solid waste management across India. One of the most
significant achievements has been the expansion of door-to-door waste collection systems,
particularly in urban areas. Prior to SBM, waste collection coverage in many towns and cities
was partial and irregular. Under SBM, urban local bodies were incentivized to achieve near-
universal coverage, resulting in cleaner streets, reduced littering, and improved public
satisfaction.

Another major achievement is the increased emphasis on segregation at source. Although
segregation compliance remains uneven, SBM succeeded in mainstreaming the concept of waste
segregation into public discourse. Awareness campaigns, school education programs, and mass
media outreach played a critical role in familiarizing citizens with the importance of separating
wet and dry waste. The introduction of ODF Plus and ODF PlusPlus certifications further
reinforced the importance of sustainable waste management practices beyond toilet construction.
Institutional strengthening has also been a notable outcome of SBM. Clearer roles and
responsibilities were defined for urban local bodies, gram panchayats, and line departments.
Performance-based incentives, regular monitoring, and third-party verification mechanisms
improved accountability and transparency. Digital dashboards enabled real-time tracking of
progress and facilitated data-driven decision-making at national, state, and district levels.

SBM also contributed to increased investment in waste processing infrastructure.
Composting units, biomethanation plants, material recovery facilities (MRFs), and sanitary
landfills were established across the country with financial support from central and state
governments. While capacity gaps remain, the mission created a foundation for scientific waste
processing that did not exist in many regions prior to 2014.

e National-Level Limitations:

Despite these achievements, several limitations constrain the effectiveness and
sustainability of solid waste management under SBM. One of the most persistent challenges is
the gap between waste generation and processing capacity. Many cities continue to process only
a fraction of the waste they generate, leading to accumulation at dumpsites and continued
environmental risks.

Segregation at source, although widely promoted, remains inconsistent. Behavioral
resistance, lack of continuous engagement, and inadequate enforcement mechanisms undermine
segregation compliance. In many cases, segregated waste is mixed during transportation due to
logistical constraints, discouraging households from continuing segregation practices.
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Financial sustainability poses another major challenge. While SBM provided substantial funding
for infrastructure creation, recurring operational and maintenance costs are often underfunded.
User charges and service fees have not been effectively institutionalized in many local bodies,
leading to dependence on government grants. Land availability for waste processing and disposal
remains a critical constraint, particularly in urban and peri-urban areas.

These national-level limitations provide important context for understanding district-level
experiences, including those of Dhule District.

Solid Waste Management in Dhule District: A Case Study:
e District Profile:

Dhule District is located in the north-western region of Maharashtra and comprises a mix
of urban local bodies and rural gram panchayats. The district’s socio-economic profile reflects a
combination of agricultural activity, emerging urbanization, and small-scale industrial
development. This mixed character makes Dhule a representative case for examining the
implementation of solid waste management policies across diverse settlement types.

Population growth, urban expansion, and changing consumption patterns have contributed to a
steady increase in solid waste generation in the district. Urban areas generate heterogeneous
municipal solid waste, including organic waste, plastics, packaging materials, and limited
quantities of hazardous waste. Rural areas primarily generate biodegradable waste but are
increasingly affected by plastic waste due to market penetration and lifestyle changes.

e Rural Solid Waste Management under SBM-Gramin:

Under SBM-Gramin, Dhule District implemented village-level solid and liquid waste
management initiatives aimed at achieving ODF Plus status. Gram panchayats were encouraged
to establish waste collection systems, compost pits, soak pits, and drainage facilities. Community
participation played a central role in these initiatives, with local leaders, self-help groups, and
sanitation committees actively involved in planning and implementation.

Many villages in Dhule adopted household and community composting practices to
manage biodegradable waste. Dry waste collection mechanisms were introduced, often involving
periodic collection drives and linkage with recyclers. Awareness campaigns emphasized the
health and environmental benefits of cleanliness, contributing to improved community
participation.

However, challenges persist in sustaining these initiatives. Limited technical expertise,
financial constraints, and dependence on voluntary participation affect long-term sustainability.
Some Vvillages struggle to maintain waste collection systems once initial SBM funding is
exhausted, highlighting the need for stronger institutional support and revenue mechanisms.

e Urban Solid Waste Management in Dhule District:

Urban local bodies in Dhule District, including Dhule Municipal Corporation and smaller
municipal councils, implemented a range of solid waste management initiatives under SBM.
Door-to-door waste collection systems were introduced, supported by awareness campaigns and
community engagement activities. Segregation at source was promoted through distribution of
bins and public messaging.

Material Recovery Facilities were established to manage dry waste and improve recycling
rates. Composting and vermicomposting units were developed to process biodegradable waste.
These initiatives contributed to improved cleanliness and reduced visible waste accumulation in
urban areas.
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Despite these efforts, processing capacity remains inadequate relative to waste
generation. Financial sustainability is a major concern, as operational costs for collection,
transportation, and processing exceed available revenue in many cases. Land constraints and
community resistance further complicate the establishment of new processing facilities.

Behavioral Change Communication and Community Participation:

Behavioral change communication (BCC) has been a cornerstone of SBM’s approach to
sanitation and waste management. In Dhule District, BCC initiatives were implemented through
schools, self-help groups, anganwadicenters, religious institutions, and local leaders. Street plays,
rallies, cleanliness drives, and interpersonal communication were used to promote segregation,
composting, and responsible waste disposal.

These efforts significantly improved awareness and attitudes toward cleanliness and
sanitation. However, translating awareness into consistent behavior remains a challenge.
Segregation compliance tends to decline over time without continuous engagement and
reinforcement. This highlights the importance of institutionalizing BCC as an ongoing process
rather than a one-time campaign.

Financial and Institutional Challenges

Financial constraints represent a major barrier to sustainable solid waste management in
Dhule District. While SBM provided capital funding for infrastructure, recurring operational
expenses are often underfunded. User charges have been introduced in some urban areas but face
resistance due to affordability concerns and weak enforcement.

Institutional challenges include limited technical capacity, staff shortages, and
dependence on contractors. Smaller urban local bodies and gram panchayats often lack trained
personnel capable of managing complex waste processing systems. Strengthening institutional
capacity through training and professionalization is essential for long-term success.

Environmental and Public Health Implications

Improved solid waste management under SBM has had positive environmental and public
health impacts in Dhule District. Reduced open dumping and waste burning have contributed to
cleaner surroundings, lower vector breeding, and improved air quality. Composting initiatives
have enhanced soil fertility and reduced reliance on chemical fertilizers.

However, incomplete waste processing and inadequate landfill management continue to
pose environmental risks. Continuous monitoring and adherence to environmental standards are
essential to ensure that sanitation gains are environmentally sustainable.

Policy Implications and Recommendations:
Based on the analysis, the study proposes the following recommendations:
1. Strengthen decentralized waste processing systems to reduce transportation costs and
landfill dependence.
2. Enhance financial sustainability through user charges, public—private partnerships, and
revenue generation from recyclables and compost.
3. Build institutional and technical capacity at the local level through training and
professionalization.
4. Integrate informal waste workers into formal systems to improve recycling and social
inclusion.
5. Institutionalize behavioral change communication as a continuous process.
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6. Promote digital monitoring and data-driven planning to improve accountability and
efficiency.

Conclusion:

Over the past decade, the Swachh Bharat Mission has fundamentally transformed India’s
sanitation and solid waste management landscape. The case of Dhule District demonstrates that
SBM has been successful in expanding waste collection coverage, improving awareness, and
strengthening institutional frameworks. However, persistent challenges related to segregation
compliance, processing capacity, financial sustainability, and institutional effectiveness remain.
Sustaining SBM gains requires a transition from mission-mode implementation to integrated,
long-term governance mechanisms. Continued investment, decentralized solutions, community
ownership, and policy continuity are essential for achieving environmentally sustainable and
healthy communities. The lessons from Dhule District offer valuable insights for similar regions
seeking to strengthen solid waste management systems in the post-SBM era.
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Abstract:

Polyunsaturated fatty acids (PUFASs), particularly long-chain n-3 (omega-3) fatty acids,
are important to the nutritional value of fish and to human health. Environmental pollution
including heavy metals, persistent organic pollutants (POPs), microplastics, and associated
chemical mixtures can alter fish physiology, induce oxidative stress and lipid peroxidation, and
disturb lipid metabolism, thereby modifying the PUFA profile and reducing nutritional quality.
This mini-review integrates recent evidence on the mechanisms by which pollutants affect fish
PUFA composition, summarizes empirical findings across freshwater and marine systems,
discusses implications for food safety and human nutrition, and highlights improvement and
research priorities.

Keywords: PUFA, environmental pollution, EPA-DHA.

1. Introduction:

Polyunsaturated fatty acids (PUFAs) are an important class of bioactive lipids
characterized by the presence of two or more cis double bonds in their hydrocarbon chain,
conferring unique physicochemical and biological properties. Among them, omega-3 (n-3) and
omega-6 (n-6) fatty acids such as a-linolenic acid (ALA), linoleic acid (LA), eicosapentaenoic
acid (EPA), and docosahexaenoic acid (DHA) play critical roles in human health, including
cardiovascular protection, neurodevelopment, immune regulation, and anti-inflammatory
responses (Patil 2014; Shahidi and Ambigaipalan 2018). Since humans lack the enzymatic
process to synthesize essential PUFAs, these fatty acids must be obtained through dietary
sources, predominantly fish and marine-derived products.

Fish are particularly valued as rich reservoirs of long-chain n-3 PUFAS, especially EPA
and DHA, which originate from marine microalgae and are transferred through aquatic food
webs (Arts and Kohler 2009; Patil and Nag 2011). These PUFA have several health benefits.
However, aquatic ecosystems are increasingly contaminated with anthropogenic pollutants that
are heavy metals, POPs, microplastics (MPs) and their sorbed chemicals that influence fish
health and biochemical composition. Because PUFAs contain multiple double bonds they are
particularly susceptible to oxidative degradation; pollutants that promote reactive oxygen species
(ROS) production can therefore degrade PUFA content and quality (Keinénen, Nikonen et al.
2022; Messina, Manuguerra et al. 2023). Understanding pollutant-driven changes in fish PUFA
profiles is essential for assessing nutritional value and risks of fish consumption.

2. Principal pollutant classes and exposure pathways:

Anthropogenic stressors in aquatic environments include: (a) heavy metals (e.g., Hg, Cd,
Pb, As) deriving from mining, industry and runoff; (b) persistent organic pollutants (PCBs,
dioxins, certain pesticides) that bioaccumulate in lipids; (¢) MPs and nano-particles that can carry
hydrophobic contaminants and additives; and (d) complex chemical mixtures present in
wastewater effluents (Gopal, Sivanesan et al. 2022). Fish are exposed through water, sediments

Website — www.researchjourney.net Email - researchjourney2014@agmail.com

37


http://www.researchjourney.net/

‘RESEARCH JOURNEY’ International Research Journal | ISSN :

Issue 377 (C) : Humanity and Environment :... 2348-7143
mer Impact Factor : 6.625 (SJIF) Peer Reviewed Journal | January 2026

and diet, with bioaccumulation and trophic magnification determining internal burdens and
downstream biochemical effects (Wang, Noman et al. 2024).

3. Mechanisms linking pollution to altered PUFA composition:
3.1 Oxidative stress and lipid peroxidation:

Many pollutants (trace metals, organic pro-oxidants) enhance ROS formation in fish
tissues, driving lipid peroxidation that preferentially attacks PUFAs because of their multiple
double bonds (Lushchak 2011). Peroxidation yields secondary products (e.g., malondialdehyde,
MDA) that not only reduce PUFA levels but also impair membrane function and overall fish
health (Halliwell and Gutteridge 2015). Several studies have reported that fish from polluted
environments exhibit elevated levels of MDA, indicating enhanced lipid peroxidation,
concomitant with a decline in PUFA content. Increased contaminant-induced oxidative stress
accelerates the degradation of PUFA-rich membrane lipids, particularly long-chain n-3 fatty
acids. Such biochemical changes reflect impaired membrane integrity and compromised
physiological condition in fish inhabiting contaminated aquatic ecosystems (Livingstone 2001)
3.2 Disruption of lipid biosynthesis and metabolism:

Chronic contaminant exposure can alter the expression and activity of enzymes involved
in fatty acid synthesis, desaturation and elongation (e.g., A5/A6 desaturases), leading to shifts in
proportions of saturated, monounsaturated and polyunsaturated species (Jovi¢i¢, Djikanovi¢ et al.
2024). Metals and POPs can interfere with endocrine signaling and hepatic lipid metabolism,
changing fatty acid deposition patterns in muscle and liver.

3.3 Trophic and dietary changes:

Pollution can modify aquatic food webs by altering primary producers and invertebrate
prey composition; such changes indirectly influence fish dietary lipid intake and hence tissue
PUFA profiles. For example, declines in PUFA-rich phytoplankton or zooplankton due to
eutrophication or contaminant stress propagate to higher trophic levels (Brett and Miiller-Navarra
1997; Taipale, Kainz et al. 2011).

3.4 Microplastic interaction and adsorbed chemicals:

MPs may adsorb hydrophobic organic contaminants and additives, serving as vectors that
deliver them to fish upon ingestion. MPs themselves can trigger gut inflammation and oxidative
stress, disturbing lipid assimilation and metabolism and potentially leading to altered PUFA
content in tissues (Rochman, Hoh et al. 2013; Lu, Zhang et al. 2016).

4. Empirical evidence: how pollution alters PUFA in fish:

A growing empirical literature examines associations between pollutant burdens and fish fatty
acid composition. Recent field and controlled studies report consistent patterns discussed bellow.
a. Heavy metals: Studies comparing fishes from contaminated and reference sites show reduced
total PUFA and altered n-6/n-3 ratios in polluted locations (Jovici¢ et al., 2024; Wang et al.,
2024). Experimental exposures to sublethal metal concentrations produce oxidative markers and
decline in EPA/DHA contents, reflecting peroxidation and metabolic disruption.

b. Persistent organic pollutants: POPs partition into lipid compartments; chronic exposure
correlates with altered lipid classes and sometimes lower proportions of long-chain n-3 PUFAs,
likely via interference with hepatic lipid metabolism (Domingo, 2007; Alfio et al., 2021).

c. Microplastics and associated chemicals: Evidence is emerging that MPs can change gut
function and metabolic endpoints; laboratory and aquaculture studies report disturbed lipid
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metabolism and oxidative stress after MP ingestion, with consequent effects on fatty acid profiles
(Gopal et al., 2022; Kim et al., 2024).

d. Aquaculture and polluted feeds: Use of fish meal/oils contaminated with MPs or pollutants
can introduce stressors into farmed fish, degrading PUFA quality in aquaculture products (Wang,
2022; Alfio et al., 2021).

Collectively, the literature indicates pollutant exposure often reduces the absolute and
relative contents of nutritionally important n-3 PUFAs (EPA, DHA) in fish tissues, though
species and context-specific variability exists (Jovi€i¢ et al., 2024; Keindnen et al., 2022).

Discussion and Implications:

Environmental pollution exerts a multifaceted influence on the PUFA composition and
nutritional quality of fish, with consistent effects observed across different pollutant classes. As
summarized in Table 1 (Jovici¢, Djikanovié¢ et al. 2024), exposure to heavy metals, persistent
organic pollutants, and microplastics primarily affects fish PUFA profiles through oxidative
stress—mediated lipid peroxidation and disruption of lipid metabolic pathways, leading to reduced
levels of nutritionally important n-3 fatty acids such as EPA and DHA. The table further
highlights the cumulative effects of mixed environmental stressors, which can aggravate PUFA
degradation and compromise lipid stability in fish tissues. These pollution-induced alterations
have direct implications for human nutrition, potentially diminishing the health benefits of fish
consumption while increasing concerns related to food quality and safety.

Table 1: Effects of Environmental Pollutants on PUFA Profiles in Fish.

Pollutant Major sources Key mechanisms Observed Reference
category affecting PUFAs impact on fish
PUFA profile
Heavy metals Industrial Induction of oxidative Reduction in (Maria,
(Hg, Cd, Pb, As) | discharge, stress, lipid total PUFA Maria et al.
mining, runoff | peroxidation, disruption | content; altered | 2022)
of desaturase/elongase | n-3/n-6 ratio;
enzymes decline in EPA
and DHA
Persistent Industrial Bioaccumulation in Changes in (Domingo
organic chemicals, lipid tissues; PUFA 2007)
pollutants agricultural interference with composition and
(PCBs, dioxins, runoff hepatic lipid decreased
pesticides) metabolism nutritional
quality
Microplastics Plastic waste, Physical gut stress, Disturbed lipid | (Gopal,
and associated wastewater oxidative damage, metabolism; Sivanesan
additives effluents vector for hydrophobic | potential et al. 2022)
contaminants reduction in
PUFA stability
Polluted Contaminated | Dietary exposure to Lower (Alfio,
aquaculture fish meal/oils MPs and pollutants; EPA/DHA Manzo et al.
feeds oxidative degradation of | levels in farmed | 2021)
lipids fish
Mixed Combined Synergistic oxidative Cumulative (Keinénen,
environmental pollution and and metabolic stress decline in PUFA | Nikonen et
stressors habitat quality and shelf | al. 2022)
degradation life
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5. Implications for human nutrition and food safety:

Loss or modification of PUFA content in fish has direct implications for human
consumers. Reduced EPA/DHA levels can diminish the cardioprotective and
neurodevelopmental benefits associated with fish consumption. Simultaneously, concurrent
bioaccumulation of toxicants (Hg, PCBs) raises safety concerns; thus, contaminated fish can
present a dual problem of reduced nutritional quality and increased toxicant exposure (Domingo
2007). Moreover, oxidative degradation products of PUFAs (e.g., MDA) have potential health
consequences and reduce shelf-life and sensory quality.

6. Mitigation strategies and practical recommendations:
6.1 Pollution control and catch-area advisories:

Addressing pollutant sources (wastewater treatment, industrial discharge control, plastic
waste management) remains foundational. Meanwhile, issuing region-specific advisories about
consumption of fish from contaminated waters helps manage consumer risk (Wang, Noman et al.
2024).

6.2 Aquaculture interventions:

In aquaculture, ensuring feed quality (screening fish meal/oil for MPs and contaminants),
integrating antioxidant supplementation (e.g., vitamin E, selenium) and improving husbandry can
protect lipid integrity in farmed fish (Song, Liu et al. 2022).

6.3 Post-harvest handling and storage:

Antioxidants are kind of additives that are essential in food or oils to avoid the process of
lipid oxidation that results in off-flavor development(Patil 2013). Control of oxidation during
processing (cold chain maintenance, antioxidant use, minimized exposure to light/oxygen)
reduces PUFA degradation and prolongs nutritional quality (Alfio, Manzo et al. 2021).

6.4 Monitoring and research:

Routine monitoring of fatty acid composition alongside contaminant burdens in fish from
different regions provides valuable surveillance data. Standardized biomarkers (e.g., MDA) and
lipidomics approaches can quantify oxidative damage and PUFA loss (Messina, Manuguerra et
al. 2023).

7. Research gaps and future directions:

Despite accumulating evidence, several gaps remain. Longitudinal studies linking
pollution gradients to temporal changes in fish PUFA profiles are limited. The combined effects
of multiple stressors (metals + MPs + POPs + climate change) on lipid metabolism require
integrative, mechanistic studies, including omics approaches (transcriptomics, lipidomics) to
resolve pathways and species differences. Finally, human dietary impact assessments quantifying
changes in PUFA intake attributable to environmental pollution are necessary to inform public
health guidance.

8. Conclusion:

Environmental pollution exerts multiple, converging effects on fish PUFA composition
and nutritional quality, principally via oxidative stress, lipid peroxidation and disruption of lipid
metabolism, and indirectly via trophic alterations. These changes threaten both the health
benefits of fish consumption and food security in contaminated regions. Addressing pollutant
sources, improving aquaculture and post-harvest handling, and expanding targeted research and
monitoring are critical to safeguard PUFA quality in fish and protect consumer health.
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Abstract:

Nanoparticles have gained significant attention in photocatalytic applications due to
their high surface area, tunable electronic properties, and enhanced light absorption
capabilities. This review summarizes recent progress in nanoparticle synthesis approaches,
including physical, chemical, and green methods, and highlights their influence on
photocatalytic performance. Various classes of nanoparticles and nanoparticle-based
nanocomposites used in photocatalytic processes are systematically discussed. The fundamental
photocatalytic mechanisms, including charge generation, separation, and surface reactions, are
briefly outlined. Particular emphasis is placed on environmental applications such as
photocatalytic degradation of organic dyes and pollutants under UV and visible light irradiation.
Current challenges related to stability, recombination losses, and scalability are addressed, and
future research directions are proposed to facilitate the development of efficient and sustainable
nanoparticle-based photocatalysts

1. Introduction:

Water resources are scares in the world and the textile industry is still creating shortage
due to pollution. In various industries dyes are used for colour but this dyes are create pollution
in water bodies. The dye effluents contain very harmful and carcinogenic compounds that may
pose serious health risk to human. With industrialization and population growth, the
environmental contamination caused by organic pollutants, along with the rapid increase in
greenhouse gas emissions, is becoming an increasing problem around the world. Textile
wastewater contain usually a considerable amount of dyes which are released in water during
dyeing process. Dyes are considerably environmental effect on the water and make them visually
unpleasant [1-4] The removal of dyes and other pollutants from the aqueous environment has
become a challenging task in recent years [5]. Hence several strategies have been adopted to cope
this particular problem including ozonation, membrane filtration, bio adsorption, ion exchange
removal, adsorption, biological/ aerobic treatment and coagulation [6]

The advanced oxidation potential (AOP) has received considerable attention in recent
times for decomposition of organic dyes. AOPs are based on concept of production highly
reactive OH radicals which can degrade various pollutants by yielding CO2, H20 and inorganic
ios as final products. Complete mineralization of contaminants and their reaction intermediates
by AOP does not generates secondary wastes thus post treatment is not required. [7]. The
heterogeneous method is efficiently applied as an active device for the remediation of numerous
dangerous materials containing aquatic organic and atmospheric contaminants using
photocatalysts and displays several benefits over effluent handling practices [8] for example the
whole remediation of organic contaminants using photocatalysts may happen within some hours.
In addition organic contaminants may be completely decomposed to comparatively nontoxic
yields (CO2 and water) without producing any secondary dangerous products [9].
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2. Classification of dyes:
The chemical arrangement of dyes depends on their properties and their color. Hence
dyes are classified on their color chemical structure and feature ways [9].

Organic dyes

Natural dyes
(found in

Synthetic dyes

r

Cationic dyes / Basic dyes

Methylene blue, rhodmine 6G
,malachite green, sufrin and crystal

violet

Anionic dyes / Acidic dyes
Eosin, acid red, acid orange,
alizarin red

3. Toxic effects of dyes
There are many dyes used in textile and many other industries as a coloring agent.
These are are hazardous to human health. Some of them are given below.

Dyes

Application in industry  [Toxic effects of dyes Ref.

1. Methylene Blue (MB)

production

Textile industry in leather[MB causes dangerous impacts on|[10]
wood and cotton dying andlhumans like heart rate growth, nausea,
also utilized
pharmaceutical

ineye and skin irritation and vomiting.

2.Brilliant Green (BG)

Textile industry,
industry, Leather industry |hypertension and kidney, lungs and

PaperDue to BG in human can causes|[11]

heart related issues

3. Malchite Green (MG)|Dye for leather,

industries

acrylic,  silk,
nylon, food and

ceramics,[fry. It is carcinogenic, toxic, mutagenic

Mouth washes and dental

paper,|It damages fish eggs as well as young|[12]

textilefand it carries permanent damage to
environment if present in waste water

plaque
4. Sudan Black B Food and textile It is carcinogenic and can causes [[13]
(SBB) industries irritation in eye and skin

4. Nanostructured Photocatalysts:

Nanostructured photocatalysts are extremely small semiconductor particles that only a
few nanometers in size. During the last decade the photochemistry o nanostructured
photocatalysts has become a significant domain of study in physical chemistry [14]. Surface area
of photocatalyst is important factor. The availability of additional atoms on the particular surface
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of the particular semiconductors improves the adsorption ability of nanostructure photocatalyst
[15].

5. Different approaches for synthesis of Nanoparticles:

The “top-down” technique and the “bottom-up” approaches are two basic approaches for
nanoparticle synthesis.
NPs are manufactured via size reduction, dissolving from bulk material into small particles in the
top-down manner [16]

Approaches of nanoparticle synthesis

Top-down approach Bottom- up approach

l

Physical and Chemical

l l

e Mechanical (Ball e Electrospinning
milling, grinding) o Physical vapor e Plants
e Sputtering deposition (leaves,
e Lithography (PVD) roots,
technique Chemical vapor fruits)
e Chemical etching * deposition e Bacteria
e Thermal ablation (CVD) e Yeasts
e Laser ablation e Fungus
e Electro-explosion Wet .chemical e Algae
e Photo reduction Reduction (Macro,
e Sonochemical Micro)

e Hydrothermal

e Microemulsionn

Fig.1 Nanoparticle Synthesis Methods [11]

6. Mechanism of Photocatalytic Reactions:

The activation of a photocatalyst, i.e., semiconducting material, in photocatalysis is
dependent on the wavelength of the radiation and the photocatalyst’s “bandgap,” that is,the
energy difference between the valence band (VB) and the conduction band (CB) of the
photocatalyst [18,19].

The following are the reactions that proceed during the oxidation of organic compounds
using photocatalysts under ultraviolet (UV) irradiation [20-22]:

Semiconductor photocatalyst + hv — semiconductor photocatalyst (1)

Semiconductor photocatalyst + H20O — semiconductor photocatalyst + H+ + OH (2)
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Semiconductor photocatalyst + HO— — semiconductor photocatalyst + OH (3)
Semiconductor photocatalyst + O2 — semiconductor photocatalyst + O2.—
02.- + H2 — HO2 (5)
HO.2 +HO.2 — H202 + 02 (6)
Semiconductor photocatalyst + H202 — semiconductor photocatalyst + OH. + OH— (7)
H202 + 02.— OH. + OH—+ 02 (8)
H202 + hv — 20H. (9)
Organic compound + OH.— degradation products (10)
Organic compound + semiconductor photocatalyst — oxidation products (11)
Organic compound + semiconductor photocatalyst — reduction products (12)

When the photon energy received from the Sun or other types of artificial light sources
(fluorescent lamps, light-emitting diodes (LEDs), etc.) is equal to or greater than the
semiconductor photocatalyst’s bandgap energy (h > Eg), an electron in the semiconductor
photocatalyst’s occupied VB can be shifted to the unoccupied CB, resulting in an excited-State
conduction-band electron (e—CB) and a positive valence band hole (h+VB) [23]. Redox
processes (Egs 1-14) involving numerous organic compounds adsorbed on the photocatalyst
surface can easily involve electron and hole migration to the photocatalyst surface. The
formation of high- energy OH occurs when positively charged holes (h+VB) react with surface-
bound water or . OH. While free radicals (Eqgs 1-2) react with oxygen to form superoxide anions,
e—CB reacts with oxygen to produce superoxide anions (Eq 4). Hydroxyl radicals can also be
produced by following the reaction pathway described in Eqs.5-9. This cycle repeats until light
energy becomes available. Hydroxyl radicals (.OH) are the primary oxidizing species in
photocatalytic oxidation processes [24].

7.Factors affect the photocatalyst process:
7.1 Effect of Initial dye Concentration:

The initial dye concentration plays a crucial role in photocatalytic degradation processes.
It directly affects the adsorption behavior of dye molecules on the photocatalyst surface as well
as light penetration into the reaction medium. At lower dye concentrations, a higher fraction of
dye molecules can be effectively adsorbed on the photocatalyst surface, leading to efficient
interaction with photogenerated hydroxyl (*OH) and superoxide (O,*”) radicals. Additionally,
lower dye concentration allows deeper penetration of light into the solution, facilitating enhanced
photon absorption by the photocatalyst.However, with increasing dye concentration, the
degradation efficiency generally decreases. This reduction is attributed to:
i) Saturation of active sites on the photocatalyst surface
if) Increased solution opacity, which limits light penetration
Competitive absorption of photons by dye molecules instead of the photocatalyst
As a result, fewer photons reach the catalyst surface, leading to reduced generation of reactive
species. Therefore, an optimum dye concentration is required to achieve maximum photocatalytic
efficiency.
[9]
7.2 Effect of Catalyst Amount:

In a photocatalytic process the amount of photocatalyst increases, it can raise dye photo
degradation. An increase in catalyst dosage increases the number of active sites available for dye
adsorption and enhances the generation of electron—hole pairs under light irradiation.
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At lower catalyst loading, the photocatalytic activity is limited due to insufficient active surface
area.
As the catalyst amount increases, the degradation efficiency improves due to:
i) Higher availability of reactive sites
i) Increased formation of hydroxyl and superoxide radicals
However, beyond an optimum catalyst concentration, further increase in catalyst dosage leads to
a decline in photocatalytic efficiency. This decrease is mainly due to:
1) Agglomeration of catalyst particles
i) Increased turbidity of the suspension
i) Light scattering and shielding effects
These factors reduce effective light absorption by the photocatalyst. Hence, determining an
optimum catalyst loading is essential for achieving maximum degradation efficiency.
[11]
7.3 Effect of Surface area

Materials with larger surface area shows higher photo catalytic performance. Many active
sites can be generated on the photocatalyst surface using these materials, resulting in the
production of more radical reactive species for effective photo degradation. Surface area is a key
structural parameter governing the photocatalytic performance of materials. Photocatalysts with
larger surface areas provide more active sites for dye adsorption and enhance interfacial charge
transfer processes.
i) A higher surface area leads to:
i) Increased adsorption of dye molecules
iii) Enhanced generation of reactive oxygen species
iv) Improved separation of photogenerated electron-hole pairs
Nanostructured materials and nanocomposites, especially those combined with clay minerals
such as bentonite, saponite, or kaolinite, exhibit superior photocatalytic activity due to their high
surface area and porous nature. These materials not only increase adsorption capacity but also
suppress charge recombination, thereby improving photocatalytic efficiency.
[9]
7.4 Temperature-dependent reaction

The temperature of the reaction should fall within this range 0-800C to achieve efficient
photocatalytic activity. When the temperature rises over 800C, the catalyst promotes e-h pair
recombination and suppresses photocatalytic activity. As a result, the reaction temperature is
critical for the photocatalytic activity. Reaction temperature affects the kinetics of photocatalytic
degradation by influencing adsorption—desorption equilibria and charge carrier recombination.
At moderate temperatures, an increase in temperature enhances molecular motion, which
facilitates faster diffusion of dye molecules towards the catalyst surface and improves reaction
Kinetics. However, photocatalytic reactions are generally efficient at ambient or room
temperature.
[25-26]
7.5 Effect of pH

The pH of the solution is one of the most influential parameters in photocatalytic dye
degradation. Depending on the nature of the material and the qualities of the pollutant, the
photocatalytic reaction can be either induced or suppressed by it. The surface potential of
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photocatalyst can be altered by changing the pH of the solution. It affects the surface charge of
the photocatalyst, ionization state of dye molecules, and formation of reactive species.

Generally, acidic conditions favor the degradation of cationic dyes due to enhanced electrostatic
attraction, while alkaline conditions are more suitable for anionic dyes. At higher pH values,
increased OH™ concentration promotes the formation of hydroxyl radicals, which act as powerful
oxidizing agents in the degradation process.

However, extremely acidic or alkaline conditions may suppress photocatalytic activity
due to catalyst instability or reduced adsorption efficiency. Hence, an optimum pH is required for
maximum degradation efficiency. [27]

7.6 Irradiation period and intensity of light:

The incoming light intensity and irradiation period are important parameters in pollutant
photo degradation. The photo degradation percentage is inversely related to the intensity of light
at high light intensities. The Photocatalytic surfaces undergo e-h pair recombination which
decreases the reaction medium’s catalytic activity when the catalytic activity increased The
irradiation period and light intensity are critical parameters governing photocatalytic
performance. Increased irradiation time enhances dye degradation as more photons are absorbed
by the photocatalyst, leading to continuous generation of electron—hole pairs.

Light intensity directly influences the rate of photogenerated charge carriers. At low light
intensity, degradation rate increases linearly with intensity. However, at higher intensities, the
rate reaches a saturation level due to:

i) Increased recombination of charge carriers

i) Limited availability of dye molecules on the catalyst surface

Therefore, both irradiation time and light intensity must be optimized to achieve maximum
photocatalytic efficiency. [9]

Representative literature data on the photocatalytic degradation of dyes

Sr.no. | Catalyst System | Dyes Employed | Comments Ref
Studied f.

1. BiOBr Direct Green Dye Removal Favored at pH 7.BiOBr | [1]
BiOBr-Graphene had great photodegradation efficiency
oxide than BiOBr.

2. Bi20s- Congo red Dye removal favors at pH9. pH | [28]
Montmorillonite increases from 2-7 percent removal
nanocomposite also increases which again decreases

on further increase in pH.

3. Bi2Os Bentonite | Rhodamine B Dye removal favors at pH3.|[29]
nanocomposite Adsorption kinetics is found to follow

pseudo-second order Kinetics

4. CeCrOs Malchite Green | The rate of degradation of malachite | [30]

green was higher in case of
sonophotocatalyst than photocatalytic
and ultrasonic degradation

5. CeO, EosinY Day degradation favors at pH8. Dye | [31]
degradation followed first order
Kinetics
6. ZnS and Co | Victoria blue Co doped Zns photocatalyst had great | [32]
doped ZnS photo degradation efficiency in

Victoria blue than bare ZnS
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Conclusion:

In conclusion, nanoparticle photocatalytic degradation represents a promising avenue for
addressing environmental pollutants and emerging contaminants. Through a comprehensive
review of the literature, it is evident that various types of nanoparticles, including titanium
dioxide, zinc oxide, and others, exhibit remarkable photocatalytic activity in degrading organic
pollutants, heavy metals under UV or visible light irradiation. The effectiveness of these
nanoparticles in photocatalytic degradation is influenced by factors such as nanoparticle
morphology, size, composition, and surface characteristics. Overall, nanoparticle photocatalytic
degradation holds great promise for sustainable wastewater treatment, air purification, and
environmental remediation.
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Short Stories
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Introduction:

The 20™ century literature deals with the women empowerment and the need of the
women empowerment. The study explores the overall development of women in all the sectors
and sections of the society. Women have been leading with the men and shouldering the
responsibilities with the men in equal but at the same time they have been suffering with
unbreakable social issues and problems. In the 21%century, it has been said that women have
been given equal status to her counterpart but on other hand in the contemporary Indian society,
it is still questionable, Indian women faces a lot of problems by her male counterpart. Female
protests and marital conflicts are deeply intertwined, acting as both a catalyst for, and a response
to, shifting gender roles and power imbalances.

Indian English Short story writer Dr. DeepakChaudhari has skillfully portrayed the
Female Protest and Marital Conflicts in his short stories collections ‘Bye, Bye 2020! & Other
Stories’ which published in 2023 andThe Unlocked Lockers & Other Storiespublished in
2023. Dr. Deepak Chuadhari at present is working as Professor and Head of the Department of
English at SSVPS Arts and Com. College Dhule. He has written ten collection of short stories in
English. The present paper aims to focus on the Female Protest and Marital Conflicts in Dr.
Deepak Chaudhari's selected Short Stories

Female Protest and Marital Conflicts in ‘Bye, Bye 2020! & Other Stories:

The stories in the collection ‘Bye, Bye 2020! & Other Stories, The Second
Chance!,Parvati, “Pappa, why did you turn careless?, “My Dear Princess, I am Going....." Dr.
Deepak Chaudhariportrays the female protest and marital conflicts in the form of the social
figures like the women who was in emergency need of blood, Parvati, Dharma’s family and
Pawan ’sfamily.

The Second Chance! sketchesa young woman who delivered a child in the Civil Hospital
last year and was saved due to the blood donated by MaleriaDesouza and his team. Once again,
after a year, the same woman has birthed the child and was in urgent need of blood. The doctors
asked her to manage the blood at her own. She left the hospital and reached at the same place,
where she got the bottle of blood last year.The story Parvati is the sequel of the story Khichadi
which is based upon the horrors and terrors of the Second wave of Corona. It portrays the side
effects of second variant of Corona Delta as Mucormycosis. It presents the never ending jealousy
of the sisters-in-law Manda, Parvati’s selfish and cunning sister-in-law was victimized of Corona
during April 2020

The story “Pappa, why did you turn careless? deals with the suffering of the Indian
barber family facing the problems in marriage proposals coming for Dharma’s elder son Ramya
were purposely rejected due to the fear of Corona infection.

“My Dear Princess! I am Going....... ” is a heart touching story based upon the
backdrop of second wave of Covid-19 pandemic during the lockdown in India. Chimanrao and
Gowardhan were well known neighbours in the colony. During the lockdown in May 2020, due
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to the jealous nature of Neela, Chimanrao and Pawan couldn’t assist Gowardhan, when he was
victimized of Corona.

e Female Protest and Marital Conflicts in ‘The Unlocked Lockers & Other Stories’

The stories in the collection ‘The Unlocked Lockers & Other Stories’The Red, Red
Onions, “He will Never Come........ ”, The Curse, “I Want Divorce!deals with the ever ending
issues of female protest and marital conflicts

The Red, Red Onions,is the story of a pilferer, a workless fellow, Tukya who was
stealing the onions from the farms of people and selling at affordable price. Though he was
selling the onions to the people, he has warned his family members not to use more onions as he
was earning more money from it. He was torturing them for it. The story also focuses on the
increasing rates of the onions as well as the issue of unemployment and poverty.

“He will Never Come....... " is the pathetic story of the poor fellow Mohan, who left his
house two decades ago without informing anyone else and started earning money as the eunuchs
at the Toll Plaza of the town. As he was workless, he was impressed with the earning of the
eunuchs. Mohan’s family was in search of him. WhenAvdhoot realized him, tried to dogged him
off, but Mohan threw himself under the heavy truck in spite of returning his home.

The Curseis the story of the superstitious natured old village grandma who was strongly
traditional minded. Her daughter-in-law was so adamant that she was arguing with her on such
matters. Once, when her grandson suffered on the day of Akhaaji festival, the grandma was of
the view that it was not but the curse of their ancestors. She asked them to beg mercy for the
mistake they committed to get rid of the curse.

“I Want Divorce!is the story of the young couple Arihant and Ishita who wished to have
divorce from each other during the lockdown caused due to the sudden outbreak of Covid-19
pandemic. Arihant and Ishita married ten years ago, living together, but since two years due to
the lockdown declared by the Indian government, Arihant and Ishita were living in the house and
doing ‘Work from Home’. Being together for 24 hours, they got fed up of each other. It gave way
to the quarrel that both of them determined to take divorce from each other. Ishita set complaint
under Domestic Violence Act against Arihant. The judge and their relatives tried to convince the
couple a lot, but they don’t budged and strongly urged for divorce.

Conclusion:

Dr. Chaudhari shows the condition of today’s woman through the Malhya’s mother, how
a woman is being treated by the society in present days of technology. Indian English Short story
writer, Dr. Deepak Chaudhari has skillfully written this collection of short stories, he has
presented the female characters being a male writer,he has minutely drawn the female
characters,their feelings and thoughts are graphically depicted and communicated.
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Institutional Dimensions of Agricultural Development in the Piedmont Region
of Jalgaon District: A Spatio-Temporal Analysis
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Abstract:

Agriculture is the backbone of India’s economy and continues to sustain a large
proportion of its rural population. This study examines the agricultural development in the
Piedmont region of Jalgaon district, Maharashtra, through a comparative analysis of
institutional indicators across three tehsils—Chopda, Yawal, and Raver. Using Z-score
standardization and composite indices, data from 2001-2021 are analysed to assess disparities
in development levels. Data has been collected from secondary sources published in Socio
Economic abstract for respective period. Published Results show stagnation in Chopda tehsils
institutional growth, significant progress in Yawal, and sustained high performance in Raver
tehsil. Economically, Chopda witnessed improvement, Yawal experienced decline, and Raver
remained stable. Demographically, Yawal exhibited major improvement, while Chopda declined
slightly and Raver deteriorated. The findings underline the importance of tehsil-specific policy
interventions to achieve balanced agricultural and socio-economic development.

Key words: agriculture, piedmont, development, socio-economic, indicators.

Introduction:

Agriculture has historically been the foundation of India’s economy, providing
livelihoods, food security, and raw materials for industries (Gopal Krishnan). Post-independence
reforms, especially the Green Revolution, transformed India from a food-deficit country to a
food-surplus economy. However, disparities in agricultural development remain across regions
due to variations in physical, institutional, and socio-economic conditions.

The Jalgaon district of Maharashtra, located in the fertile Khandesh region, presents a
unique case for studying agricultural disparities. The Piedmont region—comprising Chopda,
Yawal, and Raver tehsils—is agriculturally significant, especially for cash crops like banana and
sugarcane. This paper explores the level of agricultural development in these tehsils using
institutional, economic, and demographic indicators over a two-decade period.

Objectives:

1. To assess changes in institutional indicators between 2011 and 2021.

2. To identify strengths, weaknesses, and challenges in agricultural development within each tehsil.
3. To recommend region-specific strategies for balanced and sustainable growth.

Methodology:
Study Area: Chopda, Yawal, and Raver tehsils of the Piedmont region in Jalgaon district.
Data Sources: District Statistical Abstracts (2011, 2021) and other secondary sources.
Indicators Used: Following Twelve indicators categorized into Institutional indicators are used
for analysis.

Table 1.1: Selected Institutional Indicators

Number of Primary Schools
Number of High schools
Number of Colleges

Number of post offices
Number of Telephone offices

OB WIN|F-
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6 Number of Primary health canters
7 Number of Rural Hos. & Dispensaries
8 Number of family welfare canters
9 Number of veterinary hospitals
10 Number of Anganwadi canters
11 Number of theatres
12 Number of Community Hall

Analytical Technique: Z-score standardization was applied to normalize data and construct
composite indices. Positive Z-scores indicate above-average performance, while negative Z-
scores indicate below-average performance.

Comparative Analysis: Trends between 2001-2021 were examined to capture spatial and
temporal variations.

Result and Discussion:

The Composite Z Scores reflect the relative performance of tehsils in terms of
institutional indicators for the years 2011 and 2021. A Z score is a standardized metric, where a
positive value indicates above-average performance and a negative value indicates below-
average performance. Based on Z score metric detailed examination of each tehsil in detail is as
under:

The analysis of institutional indicators in the Piedmont region of Jalgaon district
highlights distinct trajectories for Chopda, Yawal, and Raver tehsils over the decade. In Chopda
tehsil, the composite Z score remained unchanged at 0.11 between 2011 and 2021. This
stagnation suggests that while the tehsil did not face major setbacks, it also did not witness
notable institutional progress. The lack of growth could be linked to limited infrastructure
expansion, inadequate investments in service delivery, or a general absence of transformative
policy interventions. Chopda’s institutional framework appears to have plateaued, indicating the
need for renewed efforts to improve governance, educational facilities, and rural infrastructure.

Stagnation of Z score in Chopda tehsil, suggests that there might have been limited
interventions or changes in institutional performance during this period. It is possible that
infrastructure, governance, or service delivery in the tehsil neither faced significant challenges
nor benefited from substantial enhancements. Further exploration into local governance or
funding allocation might reveal why progress was not observed, unlike in other tehsils.

Table 1: Tehsil wise Standard Score (Z score) of Institutional Indicators (2011)

. Tehsil
Variable Average SD
Chopda Yawal Raver
X1 164.00 | 149.00 | 181.00 164.67 16.01
z -0.04 -0.98 1.02 -- --
X2 57.00 48.00 53.00 52.67 451
z 0.96 -1.03 0.07 -- --
X3 7 6 5 6.00 1.00
z 1.00 0.00 -1.00 - -
X4 56 39 49 48.00 8.54
z 0.94 -1.05 0.12 -- --
X5 6.00 6.00 8.00 6.67 1.15
z -0.58 -0.58 1.15 - -
X6 7.00 6.00 7.00 6.67 0.58
z 0.58 -1.15 0.58 -- --
X7 2 3 3 2.67 0.58
z -1.15 0.58 0.58 -- --
X8 3 4 4 3.67 0.58
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Z -1.15 0.58 0.58 -- --

X9 6 7 7 6.67 0.58
Z -1.15 0.58 0.58 -- --

X10 286 223 291 266.67 37.90
Z 0.51 -1.15 0.64 -- --

X11 2 1 2 1.67 0.58
Z 0.58 -1.15 0.58 -- --

X12 51.00 38.00 48.00 45.67 6.81
Z 0.78 -1.13 0.34 -- --

Source: District Statistical Abstract 2011, Compiled by Author

In contrast, Yawal tehsil displayed remarkable improvement, moving from a negative Z
score of -0.54 in 2011 to a positive 0.14 in 2021. This shift reflects significant strengthening of
institutional mechanisms within the tehsil. Possible drivers of this turnaround include better
access to education and healthcare facilities, enhanced delivery of government programs, and
strengthening of local governance structures. The improvement suggests that targeted policy
interventions and developmental schemes were effectively implemented in Yawal, allowing it to
not only recover from its earlier institutional shortcomings but also surpass the regional average
by 2021. Yawal’s performance highlights the importance of focused development strategies and
can serve as a model for underperforming regions.

Table 2: Tehsil wise Standard Score (Z score) of Institutional Indicators (2021)

. Tehsil
Variable Average SD
Chopda | Yawal | Raver
X1 180 178 192 183.33 7.57
z -0.44 -0.70 1.14 - -
X2 63 60 62 61.67 1.53
Z 0.87 -1.09 0.22 - -
X3 6 5 3 4.67 1.53
z 0.87 0.22 -1.09 - -
X4 54 39 47 46.67 7.51
z 0.15 0.11 0.13 - -
X5 5 7 8 6.67 1.53
z 0.49 0.69 0.79 - -
X6 7 6 7 6.67 0.58
z 1.82 1.56 1.82 - -
X7 3 4 5 4.00 1.00
Z 0.75 1.00 1.25 - -
X8 3 4 4 3.67 0.58
A -1.15 0.58 0.58 - -
X9 8 8 9 8.33 0.58
z -0.58 -0.58 1.15 - -
X10 319 265 325 303.00 | 33.05
z 0.03 0.03 0.03 - -
X11 1 2 2 1.67 0.58
z -1.15 0.58 0.58 - -
X12 63 61 72 65.33 5.86
Z -0.40 -0.74 1.14 - --

Source: District Statistical Abstract 2021, Compiled by Author
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Improvement of Yawal tehsil from a negative to a positive score represents a notable
turnaround, suggesting successful interventions or developments. These could include: Improved
access to education and healthcare facilities. Strengthening of local governance and
administrative efficiency. Implementation of development schemes or infrastructure projects.
This improvement might also indicate targeted efforts to address institutional deficiencies
identified in 2011.

Raver tehsil, on the other hand, consolidated its position as the strongest performer
among the three tehsils. Its Z score improved from 0.44 in 2011 to 0.64 in 2021, reflecting
consistent institutional strengthening. This steady improvement may be attributed to sustained
investments in infrastructure, effective governance, and better utilization of existing resources.
Raver’s trajectory indicates resilience and the ability to build upon its already strong institutional
foundation. Unlike Yawal, which experienced a dramatic recovery, Raver’s growth was
incremental but steady, reflecting a stable and well-managed institutional framework

Raver’s steady improvement might reflect sustained investment in institutional

development, consistent governance, or the ability to leverage existing resources effectively. The
continuous positive trend suggests that policies or strategies implemented in Raver were effective
and well-maintained over time. As the tehsil started with a relatively high baseline, this
improvement is an indication of resilience and progressive development. Raver exemplifies how
a strong starting position can be leveraged for further advancements, potentially setting a
benchmark for other tehsils.

Table 3: Tehsil Wise Composite Z Score of Institutional Indicators (2011-2021)

January 2026

Tehsil Composite Z Score 2011 Composite Z Score 2021
Chopda 0.11 0.11
Yawal -0.54 0.14
Raver 0.44 0.64
Source:

Compiled and Calculated by Author

Comp ite Z-s
. > 0.10

I -0.53 to 0.10
20.80 0

e L.
High
Medium
Low

] <- 0.53

75.00 75.30 75.60 75.90 76.20

Map 1: Piedmont Region: Level of Agricultural Development (Institutional Indicators -2011)

N

Map 2: Piedmont Region: Level of Agricultural Development (Institutional Indicators -2021)
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Conclusion and Suggestions:
Chopda tehsils stagnation contrasts sharply with Yawal’s significant improvement,
suggesting that Yawal may have received more effective interventions or resources during the
decade. While Yawal showed a more dramatic improvement, Raver maintained a consistently
strong performance and further enhanced its indicators, reflecting a sustainable development
approach.
o The disparities in progress among the tehsils suggest the need for differentiated policy
approaches tailored to the specific challenges and strengths of each region.
o For Chopda, targeted interventions focusing on revitalizing institutional development are
necessary.
o The strategies that led to Yawal tehsils improvement could be studied and adapted for other
underperforming regions.
« Sustained investments and maintenance of institutional quality in Raver should continue to
ensure long-term progress.
This detailed understanding of the Composite Z Scores underscores the importance of
region-specific development strategies and continuous monitoring to ensure balanced
institutional growth across the Piedmont region.
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Abstract :

Troger’s base (TB) is a rigid, chiral diazocine framework widely recognized for its
structural rigidity and well-defined molecular cavity, making it an attractive scaffold for sensing
applications. Recent efforts have focused on the incorporation of maleimide functionalities into
Tréger’s base systems to enhance their photophysical and sensing properties. Maleimide units,
owing to their strong electronaccepting nature and synthetic versatility, significantly improve
fluorescence response and molecular recognition behavior. This review summarizes key synthetic
strategies for maleimidederived Tréger’s base compounds and discusses their structure—property
relationships with emphasis on fluorescence-based sensing mechanisms. The potential of these
system s as sensitive and selective platforms for chemical and environmental sensing
applications is highlighted.

Keywords: Troger’s base, maleimide, synthesis, fluorescent sensors, chemosensing,
supramolecular chemistry

1. Introduction

Chemical sensing technologies are increasingly important due to rising concerns related
to environmental pollution, industrial safety, and human health. Among the molecular scaffolds
explored for sensing applications, Troger’s base (TB) has gained significant attention owing to
its rigid diazocine framework, inherent chirality, and well-defined cleftshaped geometry, which
enable effective molecular recognition. The integration of functional groups is a key strategy to
enhance sensing performance. Maleimide, a versatile electronwithdrawing moiety widely used in
organic synthesis and bioconjugation, offers efficient modulation of electronic and photophysical
properties. The combination of maleimide units with Troger’s base scaffolds provides a
promising platform for the development of advanced chemical sensors. This review highlights
synthetic strategies and sensing relevance of maleimide-derived Troger’s base systems.

2. Structural Features of Troger’s Base Relevant to Sensing

The sensing performance of Troger’s base derivatives is strongly governed by their
unique structural features. The rigid diazocine framework enforces a fixed spatial arrangement of
aromatic rings, generating a well-defined molecular cleft capable of guest binding through non-
covalent interactions such as m—r stacking, hydrogen bonding, and dipole—dipole interactions. An
additional advantage is the inherent chirality of Troger’s base, which enables its application in
enantioselective sensing and chiral recognition. The nitrogen atoms within the diazocine core
further contribute to electronic communication and signal transduction. Functionalization of the
aromatic rings allows precise tuning of electronic and photophysical properties, with maleimide
units acting as effective electron acceptors that enhance

intramolecular charge transfer and sensing  selectivity. [Ref.1-5]

“ N
1

Mol. Wt.: 250.34

NH, TBNap IUPAC name 2,8-Dimethyl-6H,12H-5,11-methanodibenzo[b,f][1,5]diazocine
Nap CAS No. 529-81-7 (+) 21451-74-1 (+) 14645-24-0 (-)
Scheme 1. Synthesis of TBNap from Nap. Troger's base

Fig.01 7r6ger’s base (TB)
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3. Maleimide Functional Group: Properties and Advantages

Maleimide derivatives are widely utilized in functional materials due to their distinct
chemical and electronic properties. Structurally, maleimide contains an electron-deficient alkene
within a five-membered cyclic imide, enabling effective conjugation with aromatic systems and
functioning as a strong electron-acceptor in donor—acceptor architectures. From a synthetic
standpoint, maleimide units can be readily introduced through established condensation,
cyclization, and post-functionalization strategies, offering high structural stability and
modularity. In sensing applications, maleimide functionalities enhance fluorescence response,
photostability, and signal transduction. Strong intramolecular charge-transfer interactions
between electron-rich Troger’s base frameworks and electron-deficient maleimide units result in
pronounced optical changes upon analyte binding, supporting their use in fluorescence-based
sensing systems.

Figure 2. a) Thiophene-conjugated diarylmaleimide series with extended fluorescent emissions.
Reproduced with permission. [22] Copyright 2019, Royal Society of Chemistry. b) Fluorescence
emission of different substituted maleimides in solution states (visualised in dioxane). ¢) Trend of
fluorescence quantum yield variation upon switching hydrogen to different halogen atoms in
aminomaleimides. d) Summarised emission wavelength trends in solution state with various
substitution chemistries. [Ref. No. 6-19]

(0]
Maleic anhydride derivative Maleimide derivative
.

J

Scheme-02 Synthesis of Maleimide derivative

4. The synthesis of maleimide-derived Troger’s base (TB):-

These compounds generally follows a multistep approach. It begins with substituted
aromatic amines, which undergo acid-catalyzed condensation with formaldehyde or
paraformaldehyde to form the Troger’s base core. The maleimide group can be introduced either
before cyclization, by using maleimide-substituted amines, or after, via functionalization of
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preformed TB derivatives. Reaction parameters—acid catalyst, temperature, and solvent—
critically influence yield and purity. Structural confirmation and functionalization are typically
verified using FT-IR, NMR, UV—Visible spectroscopy, and mass spectrometry. Modern synthetic
strategies allow access to diverse maleimide-TB conjugates with improved efficiency and
structural versatility. efficiency.

5. Sensing Applications of Maleimide-Derived Troger’s Base
Maleimide-derived Troger’s base compounds have demonstrated significant potential in

various sensing applications. Their rigid framework and strong fluorescence properties make
them suitable for detecting metal ions, anions, volatile organic compounds, and environmentally
hazardous substances.

Fluorescence-based sensing is one of the most explored applications of these systems.
Upon interaction with specific analytes, changes in fluorescence intensity, wavelength shift, or
emission color are observed. These changes are often attributed to intramolecular charge transfer
modulation, photoinduced electron transfer, or changes in molecular conformation.
The cleft-shaped structure of Troger’s base enhances selectivity by providing size and shape
complementarity toward target analytes. The incorporation of maleimide groups further improves
sensitivity by strengthening electronic interactions. In addition, the possibility of naked-eye

detection under UV light enhances the practical applicability of

these sensors in real -world scenarios.
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Fig. 3. (A) The measured relative changes in fluorescence emission intensity of TBNap in different organic

solvents and (B) corresponding normalized emission spectra showing the bathochromic shift in
the emission maxima. (C) Number-fold changes in emission intensity of TBNap concerning its
emission in TCM. (D) The observed increases in fluorescence emission of TBNap dissolved in
CCI4 upon increasing the volume percentage of CFM. (E) The photograph of the visual color
change was imaged in different organic solvents under UV-light irradiation.[Ref.1-5]

6. Challenges and Future Perspectives

Despite promising progress, certain challenges remain in the development of
maleimidederived Troger’s base sensors. These include limited water solubility, complexity of
multistep synthesis, and the need for improved selectivity in complex sample matrices.
Addressing these challenges requires innovative molecular design and interdisciplinary
approaches.
Future research is expected to focus on improving biocompatibility, developing watersoluble

derivatives, and integrating these sensors into solid-state devices. The combination of Troger’s
base chemistry with advanced materials and computational design is likely to yield next-
generation sensing platforms with enhanced performance.
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Conclusion

Maleimide-derived Troger’s base compounds represent an important class of functional
molecules with significant potential in chemical sensing applications. Their unique structural
features, combined with favorable photophysical properties, enable sensitive and selective
detection of various analytes. This review highlights key synthetic strategies and discusses the
role of maleimide functionalization in enhancing sensing performance. Continued research in this
area is expected to contribute to the development of efficient and practical sensor systems
addressing environmental and societal needs.
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Abstract:

Sustainable rural development in India is increasingly contingent upon the strategic
deployment of agricultural finance. With approximately 42% of the workforce engaged in
agriculture, providing 18% of the national GDP, the transition from subsistence farming to
climate-resilient, commercially viable enterprises is a national priority. This paper examines the
evolving landscape of agricultural credit, the integration of "Green Finance" taxonomies, and
the role of institutional frameworks like NABARD and the 2025 Union Budget in fostering long-
term socio-environmental sustainability. Sustainable development, encompassing both social
equity and environmental stewardship, has emerged as a paramount global objective. Achieving
this ambitious goal necessitates a fundamental shift in how societies operate, produce, and
consume. At the heart of this transformation lies the critical influence of finance and investment.
This paper explores the multifaceted ways in which financial mechanisms and investment
strategies can be leveraged to drive social and environmental sustainability, moving beyond
traditional profit motives to embrace a holistic vision of long-term value creation.

In the context of rural India, the challenge of sustainable development is unique. While
urban centers often focus on "green" infrastructure, rural sustainability is deeply tied to
financial inclusion, agricultural resilience, and women's empowerment. Finance is not just a tool
for profit here; it is the primary bridge connecting marginalized communities to a stable, eco-
friendly future.

The Interconnections of Finance, Society, and Environment

Historically, financial markets primarily focused on capitalize on short-term returns, often
overlooking the broader social and environmental externalities of economic activities. However,
a growing understanding of the interconnectedness between economic prosperity, social well-
being, and ecological health has challenged this narrow perspective. Environmental degradation,
social inequality, and resource depletion not only pose existential threats but also represent
significant financial hazards, impacting supply chains, market constancy, and long-term
profitability. Conversely, investing in sustainable solutions can unlock new markets, foster
innovation, and enhance brand reputation, demonstrating a clear business case for integrating
sustainability into financial decision-making.

Key Financial Mechanisms for Sustainable Development:

Several financial instruments and strategies have evolved to channel capital towards
sustainable initiatives:
1. Green Bonds: These are fixed-income instruments specifically designed to raise capital for
projects with environmental benefits. Examples include renewable energy projects, energy
efficiency upgrades, sustainable waste management, and green buildings. The green bond market
has experienced exponential growth, reflecting increasing investor demand for environmentally
responsible investments.
2. Social Bonds: Similar to green bonds, social bonds finance projects that address social issues,
such as affordable housing, healthcare, education, and employment generation. These bonds
provide a vital funding source for initiatives aimed at reducing social inequalities and improving
community well-being.
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3. Impact Investing: This approach intentionally seeks to generate positive social and
environmental impact alongside a financial return. Impact investments span various asset classes,
from venture capital in clean technology startups to private equity in sustainable agriculture and
microfinance initiatives. The core principle is to measure and manage both financial and impact
performance.

4. Sustainable Equity Funds (ESG Funds): These funds invest in companies that demonstrate
strong Environmental, Social, and Governance (ESG) performance. ESG criteria assess a
company's policies and practices related to climate change, labor standards, corporate ethics, and
community engagement. By favoring high-ESG performers, these funds incentivize companies to
adopt more sustainable business models.

5. Blended Finance: This involves the strategic use of development finance and philanthropic
funds to mobilize additional private capital for sustainable development projects, particularly in
developing countries. It helps de-risk investments and bridge funding gaps for projects that might
otherwise be deemed too risky by commercial investors alone.

The Role of Investment in Driving Sustainability:
Investment decisions profoundly influence the trajectory of sustainable development. By
allocating capital to sustainable ventures, investors can:

o Accelerate the Transition to a Green Economy: Investments in renewable energy,
electric vehicles, sustainable agriculture, and circular economy models are crucial for
decarbonizing economies and reducing resource consumption.

« Promote Social Equity: Investments in affordable housing, quality education, healthcare
infrastructure, and small and medium-sized enterprises (SMEs) in marginalized
communities can significantly improve social outcomes and reduce inequality.

o Foster Innovation: Capital directed towards research and development in sustainable
technologies and practices drives innovation, leading to more efficient and
environmentally friendly solutions.

o Influence Corporate Behavior: Investors, particularly institutional investors with
substantial holdings, can exert pressure on companies to adopt more sustainable practices
through shareholder engagement, proxy voting, and divestment from unsustainable
industries.

Challenges and Opportunities:

Despite the growing momentum, significant challenges remain. These include the need
for standardized sustainability metrics, robust regulatory frameworks, and increased transparency
to prevent "greenwashing” — the practice of making unsubstantiated environmental claims.
Furthermore, scaling up sustainable finance requires greater collaboration between governments,
financial institutions, businesses, and civil society.

However, the opportunities are immense. The global transition to a sustainable economy
represents a multitrillion-dollar investment opportunity, creating new industries, jobs, and market
segments. As public awareness of climate change and social inequality grows, so too does the
demand for sustainable products, services, and investments.

Impact of Sustainable Finance:
The impact of integrating sustainable finance is evident across various sectors. For
example, the increasing adoption of renewable energy technologies, driven by green investments,
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is leading to a reduction in carbon emissions and improved air quality. Similarly, impact
investments in developing economies are fostering economic empowerment and improving
livelihoods.

Here's a simplified representation of how investment allocation can contribute to
sustainable rural development:

1. The Financial Pillars of Rural Sustainability:

To move rural India toward the UN Sustainable Development Goals (SDGs), investment
typically flows through three main channels:
Microfinance and SHGs (Self-Help Groups): These are the backbone of rural finance. By
providing collateral-free loans, microfinance institutions (MFIs) empower individuals—
predominantly women—to start small businesses, reducing dependence on predatory local
moneylenders.
Green Agricultural Finance: Investments in PM-KUSUM (solar pumps), organic farming, and
micro-irrigation systems help farmers adapt to climate change while reducing the carbon
footprint of the primary sector.
Impact Investing: Private investors now target rural "agri-tech™ and "clean-tech” startups that
solve local problems, such as decentralized solar grids or waste-to-wealth biomass plants.

2.Allocation of Sustainable Investment in Rural India:

The distribution of "impact capital” in rural India differs from global trends. In rural
regions, social equity often receives as much priority as environmental protection because
economic stability is a prerequisite for ecological conservation.

Sector Primary Key Financial | 2026 Trend
Objective Instrument

Agriculture | Resilience & | Green Bonds / SLBs Shift from crop loans to "Climate-
Water Proofing" credit.

Energy Grid Blended Finance Private-Public  partnerships to de-risk
Independence solar/biomass.

Livelihood | Economic Agency | Digital Micro-credit Usage of Al-based credit scoring for SHGs.

Edu/Health | Quality & Access | ZCZP Bonds (via | Mandatory social audits for listed rural

SSE) NPOs.

3. Impact Distribution (Visual Representation)

The following breakdown represents a typical strategic allocation for a rural-focused sustainable
fund:

40% Sustainable Agriculture: Modernizing the farm-to-market chain.

30% Financial Inclusion: Capital for MFIs and rural entrepreneurship.

20% Clean Energy: Solar home systems and solar-powered irrigation.

10% Rural Infrastructure: Clean water, sanitation, and health.

4. Challenges: Bridging the **Last Mile™

While the intent exists, several hurdles prevent finance from reaching its full potential in
rural India:
High Documentation Costs: Traditional green bonds are often too complex and expensive for
smallholder farmers to access.
Lack of Financial Literacy: Many rural inhabitants are wary of formal banking systems or
struggle to understand interest structures.
Climate Risk: Banks are often hesitant to lend to farmers due to the unpredictability of
monsoons and crop yields.
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5. Success Stories:
Husk Power Systems: This Company uses agricultural waste (rice husks) to generate electricity
for remote villages in Bihar and Uttar Pradesh, funded by a mix of private investment and impact
grants.

6. The Rural-Financial Nexus:

India's rural economy stands at a crossroads, facing twin challenges: ‘financial exclusion’
and ‘climate vulnerability’. Sustainable development requires an integrated approach that goes
beyond mere credit delivery to encompass economic growth, social inclusion, and environmental
protection. Agricultural finance acts as the "oxygen" for this transformation, providing the capital
necessary for adopting modern technologies and risk-mitigation tools.

7. The Institutional Framework and Credit Trajectory:

The Indian agricultural credit system has seen a record-breaking surge in institutional
lending. In FY 2023-24, institutional credit reached a historic high of ‘¥25.10 lakh crore’.
* ‘Primary Actors:”> The National Bank for Agriculture and Rural Development (NABARD)
remains the apex body, managing the ‘Rural Infrastructure Development Fund (RIDF)’ to
finance vital projects in irrigation, healthcare, and education.
* ‘Commercial Banks and Fintech:” Backed by RBI's priority sector lending (PSL) mandates,
commercial financial institutions contribute nearly 67% of tracked sustainable finance flows. The
2025 Budget further emphasized "Agri-Fintech™ to bridge the "last mile" gap in remote regions.

8. Sustainable and Climate-Smart Finance (2025 Trends)

A significant paradigm shift occurred in 2025 with the formalization of the ‘India Climate
Finance Taxonomy’. This framework classifies investments into "Green" categories, reducing
"greenwashing" and directing capital toward:

1. ‘Climate-Resilient Agriculture (CRA):* Funding for drought-resistant seeds and precision
farming.

2. ‘National Mission on Natural Farming (NMNF):’ Launched with an outlay of ‘X2,481
crore’ (2025-26), promoting chemical-free agriculture to restore soil health.

3. ‘Solarization:* The PM-KUSUM scheme continues to receive heavy investment, transitioning
farmers from diesel to solar-powered irrigation.

Samunnati's Green Bond: Recently, Samunnati launched India’s first agricultural green
bond specifically to fund climate-smart irrigation and clean energy for small-scale farmers.

Table 1: FinancialSchemes for Rurallnfrastructure and Its Impact

Financial Mechanism Target Impact  Metric | 2026 Strategic Direction

Objective (2025)
Micro-Irrigation Fund | "More Crop Per | 2.54 million | Focus on "Solar-linked Irrigation” to
(MIF) Drop" hectares covered reduce energy costs alongside water savings.
Agri-Infrastructure Post-harvest loss | 15% reduction in | Scaling "Primary Processing Centers" at
Fund (AIF) reduction wastage the village level to enhance value-addition.
PM-FasalBimaYojana Risk Mitigation | Coverage for 50 | Transition to 'Yield-Estimation through
(PMFBY) lac + farmers Al" and satellite data for faster claim

settlements.

(Sourse: NABARD. (2025). annual report 2024-25: institutional credit and rural infrastructure
development. mumbai, india.)

9. Microfinance and Social Empowerment:
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Sustainability is incomplete without social equity. Microfinance Institutions (MFIs) and
‘Self-Help Groups (SHGs)’ play a pivotal role in empowering rural women.
e ‘Access to Credit:” MFIs provide collateral-free loans that enable rural entrepreneurs to start
non-farm enterprises, diversifying household income.
e ‘Resilience Building:” Small savings accounts fostered by SHGs act as a buffer against
personal and environmental shocks.

10. Challenges and Constraints:
Despite the volume of credit, systemic barriers persist:
e ‘Fragmented Landholdings:” Small farm sizes make it difficult for banks to collateralize
assets, leading to a reliance on informal moneylenders who still charge exploitative rates.
e ‘Information Asymmetry:> A lack of financial literacy prevents farmers from navigating
complex insurance and interest structures.
e ‘High Operational Costs:” Servicing remote geographical areas remains expensive for
traditional brick-and-mortar banks.
The following table compares the financial support, credit availability, and key
developmental facilities across major agricultural nations.
Table 2: Comparative National Agriculture Finance

Country | Subsidies (USD | Annual Credit Flow | 2026 Sustainability Focus
Bn) (USD Bn)

China $311.0$ $185% Rural Revitalization: 5G-led "Smart Agriculture™ zones
& high-standard farmland.

India $118.0% $304% Climate-Resilient Credit: Digital KCC, solar-irrigation,
and oilseed self-sufficiency.

USA $126.0$ $66% Precision R&D: Bio-product development and Al-driven
carbon sequestration.

EU $109.0% $150% Eco-Conditionality: 25% of payments linked to "Eco-
Schemes" and soil health.

Australia | $2.0$ $57% Market Resilience: Water rights trading and private-
sector risk management.

(Comparative Table: Nation wise Agricultural Finance and Facilities)
(Sourse: OECD 2024; values converted to USD for 2025/26 equivalence).".]

Picturing the Impact:

o Global Share of Agricultural Support: This chart highlights how global government support
is concentrated. China, the USA, India, and the EU collectively represent over 79% of global
agricultural subsidies, reflecting their massive investment in rural stabilization.

o Comparison of Agricultural Credit Access: This visualization shows the relative volume of
credit flow. India stands out as a global leader in providing institutional credit to its farmers
(approx. 12% of its total national credit), whereas countries like New Zealand and Australia
rely more on private financial markets with minimal direct government intervention.

Key Perceptions for Sustainable Development:

e India & China: Focus on "Rural Revitalization” and "Direct Support” to ensure the
survival of smallholder farmers while transitioning to high-efficiency irrigation and
digital fintech.

e USA & Taiwan: Prioritize Smart Technology. Taiwan heavily subsidizes electric and
smart machinery to combat labor shortages, while the USA leads in precision agriculture
and private-public insurance models.
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e New Zealand: Represents the Market-Oriented Model. With almost no direct subsidies,
development is driven by high environmental standards and innovation-led growth,
making it a global benchmark for market efficiency.

Conclusion:

For rural India, "sustainable finance™ is synonymous with “inclusive finance." By moving
capital away from short-term yields and toward long-term resilience—such as drought-resistant
farming and woman-led enterprises—investment becomes a powerful engine for both social
justice and environmental health. For agricultural finance to truly drive sustainable development,
it must transition from ay "debt-only” model to a "blended finance™ model. This involves
integrating credit with crop insurance, market linkages, and technical advisory services. The
future of rural India lies in an inclusive financial ecosystem that rewards ecological stewardship
as much as productivity.

Finance and investment are not merely passive enablers but active drivers of social and
environmental sustainable development. By redirecting capital towards green and social
initiatives, fostering responsible corporate behavior, and promoting innovative solutions, the
financial sector can play a transformative role in building a more equitable, resilient, and
sustainable future. The imperative now is to accelerate this transition, ensuring that financial
markets universally integrate sustainability as a core principle, thus unlocking the full potential
for positive global change.
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Abstract:

Mahatma Gandhi's vision of development has a philosophical framework. It is deeply
rooted in ethical values, social justice and harmony with nature. Gandhiji had led ethical
philosophical foundation of development through his concepts like sarvodaya, swaraaj, ahimsa
and trusteeship. In the present scenario, the world is facing many challenges like moral decline,
gender inequality, economic inequality, climate change, environmental degradation. The idea of
sustainability figures very prominently in Gandhiji's philosophy,his teaching, various concepts as
well as his views on humanity,environment, nature, use of machines, etc. His ideas on
sustainable development are increasingly relevant and appealing. In the present global context,
the ideas possess greater significance and applicability. In the present scenario of social
economic and environmental challenges, Gandhiji's philosophy of the sustainable development
has gained renewed significance in addressing the complexity of the present age. This paper
examines Gandhi's vision of sustainable development, which provides a holistic and
philosophical framework for sustainable development in the modern world.

Keywords: Sustainable development, Sarvodaya, Swaraj, Ahimsa, trusteeship, ethics.

Objectives:

e To examine the philosophical foundations of Gandhian thought and its relevance to the
concept of sustainable development.

e To analyze Gandhiji’s key ideas such as Ahimsa, Swaraj, Sarvodaya, and Trusteeship in
the context of sustainable economic, social, and environmental development.

e To explore the relevance of Gandhian principles in addressing contemporary global
challenges such as climate change, environmental degradation, inequality, and
overconsumption.

e To highlight the ethical and moral dimensions of sustainability as emphasized in
Gandhian philosophy.

e To examine how Gandhian thought aligns with the objectives of sustainable development.

Introduction:

The term ‘Sustainable Development’ came to prominence in World Conservation
Strategy in 1980. It achieved a greater significance with the publication of Brundtland’s reports
on: Our Common Future ( 1983).Brundtland Report publication was released in 1987 by the
World Commission on Environment and Development. The report introduced sustainable
development and how to achieve it. According to this report, sustainable development means
development that meets the needs of the present without compromising the ability of future
generations to meet their own needs. World commission on Environment and Development
explored the causes of environmental degradation. It tried to understand the interlinking of
equity, economic development and environmental problems. The problems like ozone depletion,
global warming and other environmental problems associated with raising the standard of living
of the world’s population were discussed. The task to find solutions for bringing about
sustainable development was given to the commission.
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Sustainability is the foundation for today’s global framework for international
cooperation- the 2030 Agenda of Sustainable Development and its sustainable development
goals. The 17 sustainable development goals were adopted by all United Nation member states
in 2015 with 169 targets to reach by 2030 or sooner.

From the beginning of human civilization, the process of human development started.
Human beings have started to make extensive use natural resources of Earth. As a result, the
Earth’s ecosystem has been disturbed. The rapid depletion of natural resources led to serious
concern, giving rise to the concept of sustainability.

Sustainability has emerged as one of the most critical concerns of 21st century, which
addresses the balance between human development and the preservation of natural
resources.Rapid industrialization, urbanization, modernization, consumerism have led to the
environmental degradation, climate change and growing social inequalities. In such contexts,
sustainable development calls for an integrated approach that harmonises economic growth,
environmental conservation, and social welfare.

The concept of sustainability finds resonance in Mahatma Gandhi’s philosophy of simple
living. Gandhiji emphasized simplicity, self-reliance. He expected us to live in harmony with
nature and warned us against the uncontrolled pursuit of material progress. His belief ‘the Earth
provides enough to satisfy every man’s needs, but not every man’s greed’- reflects his concern
for sustainability. His vision of development and the United Nations concept of sustainable
development share a common goal- creating a just and peaceful world. Gandhiji offers a
philosophical and moral framework for sustainable development.

The problems like poverty, inequality unemployment were identified by Mahatma
Gandhi.. Eventhough there is economic growth, material progress, but there lacks human
happiness,well-being and welfare. Gandhiji had identified demerits within the process of
modernization and industrialization. He recognised that profit — driven economic systems and
over consumption are harmful for sustainable development. These systems have intensified the
problems such as social inequality, inharmonious relationship of an individual with society and
nature and ecological degradation. These systems also prioritize material accumulation at the
sake of ethical responsibility and ecological balance.

The concept of ‘Sarvodaya’means the welfare of all is a part of Gandhian philosophy.
Sarvodaya is rooted in ethical humanism and social justice. It offers a holistic vision of
development and expects development of each and every individual, especially the economically
backward and marginalised classes. The concept of Sarvodaya provides a philosophical
framework for sustainable development, which is rooted in ethical living and well-being of all.
The concept of sarvodaya, is derived from Gandhiji’s analysis of John Ruskin's book Unto This
Last. Thoughts on dignity of labour, equality and well-being of all are expressed by Ruskin.
Gandhiji expected the welfare of all. Sarvodaya promotes decentralised economic system, rural
development and self-reliance to create employment and self-reliance.

Gandhiji was not against modernization, but he opposed to excessive industrialization
because it has led to concentration of wealth. His approach emphasizes inclusive growth and
sustainability over a short-term profit. Social justice is the core of Sarvodaya. The principle of
Sarvodaya mesns to empower the marginalised class of society. It can lead to equal opportunities
and dignity for all by emphasising equality and collective welfare. Sustainability strengthen
social cohesion and encourages peaceful co-. existence. The values like cooperation, non-
violence and mutual respect are required for sustainable societies. Gandhiji’s philosophy reflects
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his concern for ecological balance.He advocates limited wants, local production and ethical
consumption. This thought reflects his ecological consciousness, which is very significant for her
environmental sustainability.

Mahatma Gandhiji’s concept of Swaraj also occupies an important place in his economic
philosophy for him. Swaraj means self-rule at an individual and moral level. His concept of
Swaraj aligns with social development because it promotes balance development, ethical
governance, social equity and harmony with nature. Swaraj emphasizes decentralization,
participatory governance. The social inclusiveness is required for sustainable development. The
concept of Swaraj represents holistic approach to sustainable development. By employing the
principle of Swaraj, humanity can move towards development path that is more equitable,
balanced and environmentally sustainable.

Swaraj is the Gandhiji’s concept, which offers a framework for sustainable development.
Gandhiji believed that violence arises from greed, selfishness and non-violence arises from
compassion, self-restraint and respect for life and all.

To Gandhiji Ahimsa means non-violence in thought, speech action and behaviour. He
regarded ahimsa as the highest model virtue. He believes that humans are not the masters but
trustees of nature. He thought that Ahimsa contributes to economic sustainability by encouraging
need-based consumption, opposing exploitation of nature, supporting local and small industries,.
Ahimsa promotes non-violence towards nature and society. It also promotes development model,
which is ethical, inclusive and environmentally sound.

Gandhiji’s concept of trusteeship offers a moral grounded and sustainable approach to
development. He believed that wealth and resources are not meant for personal accumulation, but
they should be used for the benefit for the society. Trusteeship seeks to ensure moral
responsibility, equitable distribution of wealth and responsible use of natural resources.
Trusteeship strengthens social cohesion and ensures the development of all. It is an option to
profit- driven development model. This concept of trusteeship provides a comprehensive ethical
framework for sustainable development.

The idea of sustainability figures prominently in Gandhiji’s philosophy, teaching and
various concepts. The 2030 agenda calls for transformation in economic, social and
environmental systems to ensure sustainable development. Gandhiji exemplified a model of
personal production and consumption rooted in self-reliance and ethical responsibility.
Gandhiji’s model of humanity and non-violent development are the key aspects of sustainable
development. One misunderstanding of human beings is the belief that they are the absolute
owners of the Earth so they have a right to exploit its resources for their own benefit. Gandhiji,
strongly challenged this idea. He emphasizes the moral responsibility of all to protect and
nurture nature. He advocates a harmonious growth of all His philosophy reflects a
comprehensive vision of sustainable development encompassing social, environmental and moral
dimensions, while emphasising humanity’s ethical responsibility towards society, nature and
future generations.
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Literary, Cultural and Environmental Consciousness in Anita Desai’s Novels
Dr. Amode Ranjana Digambar

Abstract:

Anita Desai’s fiction is a vivid exploration of the literary, cultural and environmental
consciousness that redefines modern Indian experiences. This paper examines how Desai’s
characters embody the clash between inherited traditions and contemporary aspirants, using her
novels as a interrogate the construction of cultural identity in a rapidly transforming society.
Desai’s nuanced storytelling merges historical, mythological, and social ecological textures,
crafting an acute awareness of the literary techniques that amplify the emotional and intellectual
and environmental struggles of her protagonists. The analysis focuses on her masterful
deployment of cultural nuances and literary devices to reveal the inner conflicts of assimilation,
alienation, and the pursuit of authenticity, while also highlight how characters negotiate their
relationship with the natural environment and the impact of ecological change on identity. By
delving into selected works, the study traces the development of cultural environmental
consciousness and its expression through Desai’s and its expression through Desai’s unique
narrative style, language and thematic concerns, highlighting how her characters’ quest for self-
discovery reflects broader societal shifts that include ecological awareness. The paper ultimately
celebrates Desai’s profound literary contribution, showcasing how her novels foster a deeper
understanding of universal human yearning for identity, belonging and environmental
stewardship within the intricate tapestry of cultural and literary awareness.

Introduction:

Anita Desai, a celebrated Indian writer, has etched an unforgettable mark on world
literature with her evocative and insightful portrayals of characters wrestling with the
complexities of cultural life. Through her novels, Desai exposes the many sides nature of cultural
identity and plunges into the challenges faced by individuals trying to find their place in a swiftly
shifting Indian society. Her works strike a chord with readers globally, offering deep reflections
on the universal yearning for self-discovery and the timeless tug of human experience. Desai’s
novels often set traditional customs against the pull of modernity, unfolding against the backdrop
of adynamic India where age-old traditionsco-exist with the forces of globalization and
urbanization. Her sharp eye for detail and deep empathy for characters enable her to paint vivid
and authentic portraits of human life.

Throughouther literary oeuvre, Desai weaves intricate narratives that spotlight the
interplay between cultural identity and environmentalconsciousness, portraying characters
grapple with questions of belonging, assimilation and alienation while also navigating ecological
concerns and the impact of modern development on nature. Her characters navigate the shifting
borders of identity- torn between honouring their cultural heritage and embracing the allure of
modern lifestyles- while also confronting environmental choices that shape their decisions and
aspirations. Desai’s nuanced depiction of this internal struggle draws readers into the emotional
depths of her characters, fostering a profound connection and understanding of their plight.

Moreover, Desai’s writing showcases a rich grasp of India’s diverse facets-history,
mythology, religion, and social customs-infusing her stories with a thick tapestry of cultural
context and environmental awareness, inviting readers not only to witness the unfolding of her
characters’ journeys but also to gain insights into the border cultural ecological landscape that
shapes their decisions and aspirations.
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In Clear Light of Day was published in (1980)It is a beautifully woven narrative that explores
the intricacies of Indian culture and family dynamics while subtly highlighting the environmental
backdrop of Delhi changing urban landscape. The story unfolds through memories of the Das
family in Delhi, reflecting the nation’s socio-cultural fabric and the ecological pressures of
modernisation. Bim and Tara, the two sisters, represents different approaches of life, navigating
family dynamics, personal identities and emerging awareness of nature’s erosion in the city
relentless development. Desai’s lyrical writing captures nuances of human emotions,
relationships and quite tension between traditional harmony with nature and industrial progress,
making the novel cultural traditions, making the novel a poignant exploration of memory,
identity, time and environmental consciousness.

Fire on the Mountain (1977) This novel critiques traditional Indian society’s isolation of
individual, and disregard for its natural world, portraying the oppression of women like Nanda
Kaul amidst and ecologically sensitive setting. It explores Indian identity complexities,
colonialism’s impact and the environmental symbolism of the mountain- a representation of both
spiritual freedom and ecological sanctuary. Desai’s introspective narrative highlights characters’
inner lives and their connection to the environmental, using the mountain as a symbol of freedom
and escape and ecological resilience. Nanda Kaul’s story offers insights into individual desire,
societal ethical expectations and the yearning for a harmonious relationship with the nature.

The Village by the Sea (1982) beautifully showcases literary and cultural consciousness. The
novel’s narrative technique skill fully captures the inner lives of characters like Lila and Hari,
conveying their struggles and resilience with simple yet powerful prose. Desai vividly portrays
the cultural traditions and lifestyle of a coastal village in India, exploring themes like poverty,
family bonds, and modernization’s impact on traditional communities and environmental
consciousness-the villages intimate relationship with the nature, their dependence on the sea and
land, and subtle change on the ecological to their way of life. The work highlights the beauty of
Indian village life while addressing social issues and environmental issues, making it a
compelling read.

In Custody (1984)by Anita Desai is a poignant exploration of India’s cultural and literary
landscape intertwines with an environmental critique of the neglect of natural heritage. The novel
intricately weaves Deven’s struggles as a poet and academic, highlighting the tension between
traditional Urdu poetry-rooted in nature inspire aesthetics-and modern realities that marginalised
both art and ecology. Deven’s reverence for the poet Nur and the dying Urdu literary tradition
underscore the decline of a rich cultural and environmental heritage in India, showcasing the
clash between idealism, commercialisation and ecological disregard. The narrative style,
introspective and character -driven, adds depth to the exploration of cultural identity and the
search for meaning in a changing India that is losing it environmental balance. Overall, In
Custody is a powerful commentary on the custodians of culture and nature, and the fragility of
both literary and ecological tradition.

Fasting-Feasting (1999)The novel explores the complexities of Indian cultural identity,
highlighting the struggles of navigating multiple cultural contexts and the ecological implications
of traditional practices verses modern consumption.The narrative critiquespatriarchal family
dynamics and the environmental pressures that shape woman’s lives, showcasing the oppression
of woman character like Uma, and explores the tensions between traditional Indian values and
modern aspirations that affects both natural and social environment. Food and Fasting serve as
symbols of cultural and emotional struggles as well -fasting hinting at sustainability and feasting
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at excess. Desai portrays the struggles of individuals seeking autonomy within societal
expectations and environmental constrains, highlighting the intricate relationships between
individual desires, cultural norms and ecological awareness.

Conclusion:

Desai’s novels collectively portray the intricate interplay between Indian cultural identity,
personal struggle and ecological awareness. They reveal how modernisation and societal changes
impact both human relationships and the natural environment, using settings like Delhi’s urban
landscape a coastal village, and a mountain sanctuary to symbolise ecological tensions. Through
characters’ experiences, Desai critiques the erosion of traditional harmony with nature and
underscores the need for environmental stewardship alongside cultural preservation. Her literary
oeuvre thus offers a profound exploration of memory, identity and the evolving relationship
between humanity and the environment in contemporary India.
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Abstract:

Cultural heritage and tourism have become decisive forces shaping India’s historical
self-understanding, local economies, and environmental futures. This research paper examines
the long-term relationship between cultural heritage, tourism expansion, and sustainable
environmental management from the disciplinary standpoint of History. It argues that heritage
sites in India are not merely artistic or architectural entities but complex ecological—cultural
landscapes created through centuries of human—environment interaction. In post-Independence
India, heritage tourism has contributed to national integration, livelihood generation, and global
cultural visibility; yet it has also produced new environmental stresses, including overcrowding,
waste accumulation, air and water pollution, pressure on local resources, and accelerated
physical decay of monuments and historic landscapes. Using historical interpretation alongside
conservation literature and environmental history, this paper critically evaluates key post-
Independence challenges such as political integration, economic reforms, and social justice, and
connects them to contemporary debates on tourism sustainability. It also acknowledges major
achievements such as democratic consolidation, scientific progress in conservation technologies,
and globalization-driven heritage visibility, while warning that these achievements remain
fragile without ecological stewardship. The paper proposes historically grounded pathways for
sustainable management, emphasizing environmental carrying capacity, community
participation, scientific conservation, and policy integration aligned with UNESCO frameworks
and the Sustainable Development Goals.

1. Introduction: Heritage as a Historical-Ecological Relationship:

Cultural heritage in India—whether manifested in monumental architecture, sacred
geographies, archaeological landscapes, or historic urban fabrics—has evolved in intimate
relationship with ecological conditions. Rivers, forests, hills, coasts, and climatic cycles are not
peripheral features in the history of Indian heritage; they are foundational determinants of
settlement patterns, temple economies, trade routes, pilgrimage circuits, and architectural forms.
A historical approach therefore compels us to treat cultural heritage as a product of
environmental contexts as much as of political power, religious practice, and aesthetic
innovation. The contemporary framing of heritage as a “resource” for tourism has intensified this
relationship by converting culturally meaningful sites into high-footfall destinations shaped by
infrastructure, commercial activity, and administrative regulation. Yet this transformation also
produces a paradox: tourism relies upon the authenticity and integrity of heritage environments,
but unchecked tourism risks undermining precisely those conditions that make heritage valuable.

The post-Independence Indian state embraced heritage tourism as a tool for nation-
building, cultural diplomacy, and economic growth. Heritage became a stage upon which the
new Republic could present itself as both ancient and modern, rooted and progressive. However,
the same developmental priorities that fueled modernization—urban expansion, industrial
growth, mass mobility, and market reforms—also reconfigured heritage environments in ways
that were not always sustainable. In this sense, heritage tourism after 1947 cannot be understood
outside the broader transformations of the Indian polity, economy, and society. David
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Lowenthal’s influential argument that heritage is continually re-made rather than merely
inherited is particularly apt here, because tourism repeatedly “re-authors” heritage through new
expectations of access, spectacle, and consumption.t The central concern of this paper is thus
historical as well as practical: how did India’s post-Independence transformation shape the
relationship between heritage and environment, and how might historical understanding guide
sustainable management in the future?

2. Cultural Heritage in India: Ecological Foundations and Historical Forms:

India’s heritage is frequently categorized as tangible and intangible, monumental and
vernacular, sacred and secular. Yet across these categories, environmental embedding remains a
constant. Classical and medieval architecture shows a deep correspondence between construction
and environment: stone temples emerged from regional geology; rock-cut caves employed
natural formations; and Indo-Islamic forts exploited hilltop ecologies for defense and water
storage. Percy Brown’s foundational scholarship on Indian architecture, while written from an
art-historical angle, implicitly underscores how construction materials, climatic adaptation, and
landscape features shaped architectural evolution.* Historic cities also reveal environmentally
informed planning. Jaipur’s early urban form, for instance, included water structures and zoning
principles suited to semi-arid conditions, while Mughal gardens integrated hydrology and
aesthetics through canal networks and carefully engineered water flows.

Sacred geographies provide an even clearer example of ecological-cultural co-
production. Pilgrimage sites such as Varanasi, Haridwar, Pandharpur, and Rameswaram
developed through long histories of ritual economies connected to rivers, tanks, and sacred
groves. Diana Eck’s work on India as a sacred geography demonstrates that pilgrimage is never
merely spiritual travel; it is a form of environmental encounter structured by water, terrain, and
seasonal rhythms.> Historically, sacred landscapes often regulated resource use through ritual
norms, taboos, and community practices. However, post-Independence changes—mass mobility,
commercialization, and infrastructural expansion—have challenged these older balances,
producing new pressures on water quality, sanitation, and ecological carrying capacity.

Archaeological landscapes further complicate the monument-centered view of heritage.
Sites such as Bhimbetka, Dholavira, and Ellora illustrate how ancient societies adapted to
climatic variability, rainfall scarcity, and geological constraints. D. P. Agrawal’s archaeological
synthesis emphasizes that the study of ancient India must be attentive to ecological contexts
because settlement, subsistence, and material culture reflect environmental choices as much as
cultural preferences.® This matters for tourism today because many archaeological sites are not
confined to protected enclosures; they are expansive landscapes where tourism infrastructure can
fragment ecological integrity and erase historical relationships between human activity and
natural systems.

3. Post-Independence Tourism: Political Integration, Economic Reforms, and Social
Justice:

Tourism policy and heritage management in post-Independence India evolved alongside
broader national priorities. One early challenge for the new Republic was political integration:
creating a shared sense of national identity across linguistic and regional diversity. Heritage
tourism served this goal by projecting a narrative of civilizational continuity, encouraging
citizens to imagine the nation through its monuments and pilgrimages. At the same time, tourism
functioned as cultural diplomacy, presenting India internationally as a place of ancient traditions
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compatible with modern governance. This nation-building function brought achievements,
especially in the consolidation of democratic institutions that allowed heritage to become a
shared public resource rather than an exclusive elite possession. Yet the challenge lay in
governance capacity. Institutions such as the Archaeological Survey of India developed
conservation practices, but environmental management at heritage sites remained secondary for
decades, treated as a municipal or infrastructural problem rather than as an integral part of
heritage policy.

Economic reforms constitute a second major axis. After 1991, liberalization accelerated
the growth of tourism markets. Heritage destinations became nodes in an expanding service
economy, promoting employment, hospitality industries, and small businesses. Amitabh Kant’s
narrative of branding India captures the ambition of transforming cultural capital into global
visibility.” However, the environmental costs of mass tourism also intensified in this era.
Increased vehicular traffic, commercialization of heritage precincts, groundwater extraction for
hotels, and large-scale waste production became visible threats. Such pressures reveal the classic
dilemma of development: growth creates opportunities while simultaneously producing
ecological burdens that are unevenly borne.

This unevenness connects directly to the third major challenge: social justice. Heritage
tourism is often celebrated for livelihoods, yet the benefits are not distributed equally. Informal
workers, street vendors, sanitation laborers, and local communities frequently absorb the
negative externalities of tourism—overcrowding, waste, rising rents, and water scarcity—while a
larger share of profit flows to big operators. Environmental degradation also disproportionately
affects the poor, who live closer to polluted rivers or landfill zones. Although heritage
management is typically framed as conservation of monuments, a historical and ethical approach
insists that sustainability must include human justice, because environmental harm is rarely
socially neutral. Madhav Gadgil and Ramachandra Guha’s ecological history of India
demonstrates how resource conflicts in modern India are inseparable from issues of power and
livelihood.®

4. Environmental Challenges in Heritage Tourism: A Historical Diagnosis:

The most immediate environmental challenge is the exceeding of carrying capacity at

major heritage and pilgrimage sites. Overcrowding accelerates the physical deterioration of
structures and the erosion of surrounding landscapes. Heavy footfall stresses fragile stone floors,
damages carvings, and increases humidity and pollution within enclosed heritage spaces. The
ecological dimension is equally serious: overcrowding increases demand for water, energy, and
waste disposal far beyond what historic settlements were designed to handle.
Pollution constitutes another critical challenge, especially for urban monuments. Air pollutants
from vehicles and industries contribute to chemical reactions that damage stone and marble
surfaces. The Taj Mahal is a well-known example where environmental policy and monument
protection became entangled. R. Nath’s historical study of the Taj provides context for its
architectural significance, while modern conservation debates have highlighted how industrial
emissions and air pollution can alter the monument’s appearance and integrity.” Here the heritage
issue cannot be separated from urban environmental governance.

Waste management has emerged as a central crisis in tourism-driven environments. Many
heritage towns struggle with sewage treatment, plastic disposal, and informal dumping.
Pilgrimage cities face additional challenges because ritual offerings and festival waste compound
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everyday municipal burdens. In such contexts, sustainable heritage management demands an
integrated approach combining sanitation, waste processing, and behavioral change. The Centre
for Science and Environment’s civic environmental reporting on river systems has repeatedly
indicated how untreated sewage and solid waste threaten sacred rivers and urban ecosystems,
making heritage sustainability inseparable from public health and water governance.t°

Climate change and disaster vulnerability now amplify these older challenges.
Unpredictable rainfall, flooding, erosion, and heat stress threaten both monuments and
landscapes. Coastal heritage faces sea-level rise and cyclones, while Himalayan sites confront
landslides and glacial uncertainties. From a historical perspective, this moment demands new
thinking: heritage conservation must shift from a static preservation model to a resilience model
attentive to environmental change.

5. Case Studies: Historical Lessons for Sustainability:

Hampi illustrates why heritage must be understood as a cultural-ecological continuum.
The Vijayanagara landscape is not merely a collection of ruins; it is a riverine—boulder ecology
where temples, markets, and royal complexes are embedded in a distinctive terrain. John M. Fritz
and George Michell’s work on Hampi emphasizes the site’s integration of architecture and
landscape, highlighting why unregulated tourism infrastructure and commercial encroachment
can damage not only monuments but the historical environment that gives them meaning.t
Hampi’s case suggests that sustainability requires strict regulation of construction, visitor
movement, and landscape integrity, along with community-based livelihoods that do not depend
on ecological harm.

Rajasthan’s forts offer another instructive example because they historically relied on
water wisdom. Stepwells, tanks, and rainwater harvesting sustained large settlements in arid
zones, reflecting a long history of adaptation. Morna Livingston’s study of Indian stepwells
documents how water architecture represented both ecological necessity and cultural
expression.? Modern tourism in Rajasthan increases demand for water in precisely those
environments where water scarcity is structurally present. A historically informed sustainability
model would therefore treat heritage water systems not only as tourist attractions but as
functional ecological infrastructures worthy of restoration and integration into contemporary
water management.

Himalayan pilgrimage sites such as Kedarnath and Badrinath represent a third category:
sacred ecologies under pressure. Historically, pilgrimage routes were seasonal and low-impact,
with limited built infrastructure. Modern tourism has transformed these routes through roads,
hotels, and heavy transport. The 2013 Kedarnath disaster underscored how unregulated
development in fragile mountain environments can magnify natural hazards. Stephen Alter’s
writing on the Himalaya draws attention to how mountain ecologies demand humility, restraint,
and long-term ecological thinking rather than aggressive infrastructural conquest.*® The lesson is
clear: sustainable heritage tourism in fragile environments must prioritize ecological thresholds,
disaster preparedness, and strict controls on construction and traffic.

6. Achievements and Positive Trajectories:

Despite the challenges, heritage tourism has produced significant achievements in post-
Independence India. Economically, it has supported employment and sustained craft traditions,
hospitality networks, and local markets. Culturally, it has enabled broader public engagement
with history and strengthened a shared sense of belonging through place-based memory.
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Institutionally, conservation has advanced through improved scientific methods, including
chemical treatments, structural stabilization, documentation technologies, and global
collaboration. A. G. Krishna Menon’s writings on conservation debates in India highlight both
progress and the continuing need for integrated policy.2* Importantly, recent decades have seen
growing recognition of community participation, where local stakeholders are acknowledged as
custodians rather than obstacles. This shift aligns with contemporary heritage discourse that
values living heritage and participatory governance.

7. Future Pathways: Sustainable Environment Management as Historical Responsibility:

The future of sustainable heritage tourism in India depends on reconnecting policy to
historical ecological wisdom while embracing modern environmental governance. Traditional
ecological knowledge embedded in heritage practices—water harvesting, sacred groves, climate-
responsive architecture, and community management—should be treated as historically validated
sustainability resources. Gadgil and Guha’s ecological history supports the claim that India’s
environmental past offers lessons for equitable resource governance, although modern conditions
require adaptation rather than romantic revival.t®

At the same time, scientific monitoring and technology must become integral to heritage
management. Environmental sensors, GIS mapping, digital documentation, and preventive
conservation can help identify risks before irreversible damage occurs. Yet technology alone is
insufficient without governance reforms. Sustainable tourism requires regulation of visitor
numbers, zoning of heritage precincts, strict waste and sewage management, and low-emission
transport systems. The crucial historical insight is that heritage survives through long-term
stewardship, not short-term extraction.

Equally important is the ethical and social dimension. Sustainability must be inclusive:
local communities must gain fair benefits while being protected from environmental burdens.
Without social justice, sustainability becomes a slogan rather than a practice. The future
direction, therefore, lies in integrating heritage conservation with environmental governance and
livelihood planning through a historically informed, community-centered model.

Conclusion:

From the standpoint of History, cultural heritage is inseparable from the environments
that produced it and continue to sustain it. Tourism has amplified the significance of heritage in
post-Independence India by transforming monuments and sacred landscapes into major economic
and cultural resources. Yet tourism also produces ecological stress, physical deterioration, and
social inequity unless carefully managed. The historical record demonstrates that heritage
landscapes were historically sustainable when they were embedded in local ecological
knowledge, community regulation, and limited carrying capacity. Sustainable environment
management today must therefore recover the principle of balance—between conservation and
access, livelihood and restraint, growth and ecological thresholds. Heritage is not merely a
memory of the past; it is an ecological responsibility toward the future.
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Abstract:

Arun Kolatkar (1932-2004) is widely read as a pivotal modernist in Indian poetry for his
pared-down diction, ironic gaze, and distinctive “place poems” that map pilgrimage, street life,
and myth onto the textures of post-Independence India. This paper argues that Kolatkar’s poetry
offers a sustained—if frequently understated—environmental imagination: not “nature poetry”
in a pastoral sense, but a rigorous poetics of ecological correlation in which landscape, built
space, nonhuman life, and material waste function as co-authors of meaning. Through close
readings of Jejuri (1976), Kala Ghoda Poems (2004), and Sarpa Satra (2004), read alongside
environmental history and ecocritical concepts, the paper shows how Kolatkar’s environments
are shaped by the post-1947 state’s developmental priorities, the pressures of urbanization, and
the moral contradictions of modernity. The ruins of Jejuri, the scavenger ecologies of Bombay,
and the mythic forest of the Mahabharata refracted in Sarpa Satra become sites where political
integration, economic reform, social justice, and scientific modernization intersect with the lived
realities of ecological degradation and environmental inequality. Ultimately, Kolatkar’s work
anticipates contemporary environmental humanities by refusing romantic consolation: his poems
insist that belief, governance, and everyday survival are inseparable from the damaged worlds
humans share with animals, objects, and contaminated landscapes.

Keywords: Arun Kolatkar; ecocriticism; urban ecology; environmental justice; post-
Independence India; Jejuri; Kala Ghoda Poems; Sarpa Satra

1. Introduction: Why Read Kolatkar Environmentally?

Kolatkar’s reputation has often been anchored in his modernist technique: the clean line,
the clipped sentence, the anti-lyrical skepticism, and a cinematic eye for detail. Yet the most
persistent “character” in his poetry is place—place not as static setting, but as a living field of
relations among humans, animals, infrastructures, ruins, weather, waste, ritual, and economic
life. Jejuri is a pilgrimage landscape stripped of devotional softness; Kala Ghoda Poems is a city
crossroad where stray dogs, debris, and informal labor constitute an alternative urban order;
Sarpa Satra retells a mythic narrative of vengeance whose ecological substratum (forest burning,
extermination, sacrifice) speaks sharply to contemporary violence and environmental loss. This
paper proposes that Kolatkar’s core method is ecological correlation: he composes environments
as networks of interaction rather than as scenic backdrops.

Such a reading becomes especially urgent in the context of post-Independence India.
After 1947, the Indian state confronted the immense tasks of political integration, economic
planning and reform, and social justice in a society marked by colonial extraction, deep
inequality, and infrastructural scarcity. Developmental modernity brought achievements—
democratic consolidation, scientific and technological expansion, and eventual globalization—
while also intensifying environmental conflict and uneven ecological burdens. Environmental
history has repeatedly shown how India’s developmental choices (large dams, industrialization,
forestry regimes, urban growth) produced new resource struggles and environmental movements.
Works like Ramachandra Guha’s studies of ecological change and protest underline that
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environmental politics in modern India cannot be separated from questions of power and
livelihood.

Kolatkar does not write policy critique in the register of manifesto. Instead, his poems
stage the lived experience of development’s residues: the ruin, the stray, the discarded object, the
animal body navigating traffic, the sacred site turned into a degraded commons. In this sense,
Kolatkar belongs to a tradition of modernist environmental realism, where ecological meaning
emerges through material detail rather than through explicit moral instruction.

2. Framework and Method: Ecocriticism, Urban Ecology, and Environmental Justice

The approach here combines (a) close reading of selected poems and sequences, (b)
ecocritical attention to nonhuman agency and material environments, and (c) contextualization
through post-Independence environmental history and politics. Rather than treating

“environment” as synonymous with “nature,” this paper uses an expanded environmental lens:

the environment includes urban infrastructures, waste economies, degraded sacred sites, and

mythic forests as moral ecosystems.

Two conceptual anchors guide the analysis:

1. Urban ecology and waste: Cities do not merely contain nature; they produce ecological
systems shaped by consumption, disposability, scavenging, and informal survival. Kolatkar’s
Bombay is an ecosystem where animals and marginal humans interpret the city differently
from planners or elites, and where rubbish is not only refuse but also resource and sign.

2. Environmental justice: Environmental burdens often fall disproportionately on the poor,
migrants, and informal workers. Post-Independence development frequently displaced or
marginalized communities, generating movements such as Chipko and Narmada Bachao
Andolan. Though Kolatkar’s poems rarely name such movements, his attention to scavenger
life, street animals, and degraded commons resonates with the ethical structure of
environmental justice.

3. Post-Independence India: Challenges, Achievements, and the Environmental Question
3.1 Political integration and developmental legitimacy:

India’s early decades involved consolidation of a vast polity, institution-building, and the
crafting of democratic legitimacy amid linguistic, regional, and communal pressures. The state’s
developmental promise—planning, infrastructure, public sector growth—was central to this
legitimacy. Yet development also required intensive control over land, forests, and rivers, often
reproducing colonial modes of extraction under new nationalist aims. Guha’s environmental
history demonstrates how state forestry and commercial imperatives could trigger local
resistance, revealing conflicts between centralized development and ecological livelihoods.

3.2 Economic reforms and ecological intensification:

From planned industrialization to later liberalization, economic reform intensified
resource use: mining, urban expansion, transport corridors, consumer markets. India’s “scientific
progress” and infrastructural achievement—dams, irrigation, electrification, space and
technological capacity—expanded national capability, but also generated ecological stress and
displacement. Environmental movements, whether forest-centered (Chipko) or river-valley
centered (Narmada), emerged as critiques of developmental costs.

3.3 Social justice: caste, labor, and uneven environments:

Social justice in India—addressing caste oppression, poverty, labor precarity, and

gendered vulnerability—has always had an environmental dimension because access to clean
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water, safe housing, and healthy air is never equally distributed. Activists and institutions such as
the Centre for Science and Environment have long argued for equity in environmental
governance, linking ecological crises to democracy and justice.

Kolatkar’s poetry can be read as an aesthetic registration of these post-Independence
contradictions. His landscapes are not neutral; they are environments shaped by governance,
neglect, and unequal power—rendered through the smallest observations.

4. Jejuri: Ruins, Animals, and the Ecology of the Sacred:
4.1 The pilgrimage site as degraded commons:

Jejuri is a sequence of poems set in a pilgrimage town whose sacred aura is persistently
unsettled by physical decay, dust, and skeptical perception. The poems present a landscape where
sanctity coexists with material erosion: cracked stones, tired rituals, and a visitor’s refusal to
romanticize. The environmental force here is ruin—not as picturesque heritage, but as the
material outcome of time, neglect, and perhaps the reordering of priorities in a modernizing
nation.

The sequence is frequently described as a “place poem” and a central work in modern
Indian literature, first issued in book form in 1976 and later reissued internationally.The
importance of place in Jejuri is not merely geographic; it is ecological, because the poems make
perception dependent on weather, light, and physical detritus. In Kolatkar’s handling, the sacred
environment becomes a contested habitat: gods, stones, animals, and people share a space whose
meaning is unstable.

4.2 Nonhuman presences: stones, insects, and the refusal of pastoral innocence

A distinctive feature of Jejuri is how nonhuman elements—stone, dust, insects,
animals—are not decorative but structural. Kolatkar’s focus on the “small” world (insects,
peeling paint, chipped steps) pushes the reader toward an ecological humility: the human pilgrim
is not the measure of the place. The poem’s skepticism can be interpreted as a critique of hollow
ritualism, but it also functions as a critique of anthropocentrism. The environment does not exist
to validate belief; belief must contend with the environment’s indifference.

4.3 Post-Independence resonance: modernization, heritage, and ecological neglect

In post-Independence India, heritage sites and pilgrimage towns have been caught
between tourism, local economies, and infrastructural underinvestment. Jejuri can be read as an
early literary record of this tension: a landscape that is culturally central yet materially
vulnerable. Kolatkar’s ecological correlation is sharp here: the “sacred” is inseparable from dust,
erosion, and the bodily realities of animals and poor vendors.

If the early Republic’s achievements included democratic consolidation and a modern
scientific outlook, Jejuri places modernity under poetic test: what does rational skepticism do in
a space where stones and gods coexist with poverty and ruin? Kolatkar does not offer a single
answer; he offers the environment itself as argument.

5. Kala Ghoda Poems: Bombay’s Waste Ecology and the Politics of the Street:
5.1 The city as an ecosystem of leftovers:

Published in 2004, Kala Ghoda Poems shifts the environmental stage from pilgrimage
ruin to metropolitan circulation. A number of readings emphasize Kala Ghoda as a “waste-land”
at the heart of the city—an urban crossroads where roles invert and different forms of occupancy
emerge.
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This is the ecological core of the book: city space is defined not only by architecture and capital,
but by waste and those who live with it—stray animals, homeless people, informal workers, and
scavengers.

5.2 Animals as urban citizens: the ethics of cohabitation:

One of Kolatkar’s most striking moves is to foreground animals—especially dogs—not as
sentimental companions but as urban actors. Such animals negotiate traffic, garbage, territorial
boundaries, and human hostility. They become indicators of the city’s ecological health: the
abundance of stray dogs and the ubiquity of rubbish both reveal a system that externalizes its
refuse. Critical essays on reading Bombay through Kala Ghoda Poems note how following
“animals, people and piles of rubbish” becomes a method to see Kolatkar’s stitched-together city.
Here Kolatkar’s environmental correlation is political: waste produces ecologies; ecologies
produce new forms of inequality; inequality becomes legible in who must live closest to debris,
stink, and danger.

5.3 Post-Independence challenges refracted in the street scene:

The post-Independence story of India is also a story of migration, urban growth, and
informalization of labor. Economic reforms and globalization accelerated consumption and
transformed cities into nodes of global capital—while intensifying inequality and waste
production. Kolatkar’s Bombay is not the triumphant “global city”; it is the city’s underside,
where modernity’s residue accumulates.

If scientific progress and globalization are among India’s achievements, Kala Ghoda
Poems asks: achievement for whom, and at what ecological cost? The poems do not moralize,
but their environmental detail is itself critique.

6. Sarpa Satra: Mythic Forests, Extermination, and Ecological Violence

6.1 Retelling as ecological diagnosis

Sarpa Satra (also published in 2004) retells the Mahabharata’s “snake sacrifice” narrative,
foregrounding vengeance and extermination. A modern review describes it as a warning against
the rhetoric of revenge and sacrifice, centered on King Janamejaya’s attempt to purge the world
of snakes. In environmental terms, the poem is about species hatred and annihilation—an
allegory disturbingly compatible with modern ecological catastrophe.

6.2 The Khandava forest and the memory of burning:

The Mahabharata’s Khandava forest episode—Wwhere a forest is burned—has long invited
ethical questions. Kolatkar’s poetic engagement with such mythic violence can be read as a
meditation on ecological destruction justified by divine or heroic narratives. In post-
Independence India, similar justifications often accompany large developmental interventions:
forests cleared for “national interest,” rivers dammed for “progress,” communities displaced for
“growth.” Environmental history shows that such projects repeatedly produce conflict and
resistance. Kolatkar’s mythic frame intensifies the question: when violence against nonhuman
life is narrated as necessary, what moral language remains to resist it?

6.3 Contemporary parallels: extermination logic and environmental governance:

Even without direct references to policy, Sarpa Satra resonates with contemporary
ecological governance: pest-control mentalities, extermination of ‘“nuisance animals,”
criminalization of the poor, and the sacrificial logic that treats some lives—human or
nonhuman—as disposable. Kolatkar’s environmental correlation is again ethical: the poem links
the desire to purify the world with the desire to destroy its complexity.
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7. Synthesis: Kolatkar’s Environmental Aesthetics and the Nation’s Story:
Across these three major works, Kolatkar builds a coherent environmental poetics:

e From ruin to waste to extermination: Jejuri maps the ecology of neglect; Kala Ghoda
Poems maps the ecology of consumption; Sarpa Satra maps the ecology of ideological
violence.

e From sacred landscape to globalized city: his environments trace the arc of post-
Independence transformation, where modernization reshapes both pilgrimage spaces and
urban life.

« From national promises to ecological residues: political integration and development
promise stability and prosperity, but Kolatkar shows how the environment carries the
residues of those promises: dust, debris, stray bodies, burned forests, and sacrificed
species.

Kolatkar’s biography and bilingual modernism also matter: he wrote in Marathi and English and
worked in Bombay’s advertising world, translating between vernacular life and global modernist
idioms. This positioning sharpened his capacity to see environments as hybrid zones: neither
purely traditional nor purely modern, neither purely local nor purely global.

8. Future Prospects: Kolatkar in the Age of Climate Crisis:

India’s future environmental prospects hinge on reconciling development with justice:
decarbonization, urban resilience, biodiversity protection, water governance, and equitable
adaptation. In such a context, Kolatkar’s poetry offers at least three directions for scholarship:

1. Environmental humanities beyond pastoralism: Kolatkar legitimizes an Indian
ecopoetics grounded in rubble, waste, and streets—an ecology of the “ordinary” rather
than the sublime.

2. Urban environmental justice reading: His attention to informal life, animals, and debris
invites dialogue with contemporary studies of air pollution, waste management, and
precarious urban labor.

3. Myth, violence, and ecological ethics: Sarpa Satra provides a template to read classical
narratives as ecological allegories, exposing how sacrificial thinking can naturalize
destruction.

Kolatkar cannot provide solutions, but he provides something equally necessary: a disciplined
way of seeing. His poems train readers to recognize that environments are moral archives. They
remember what societies choose to forget—especially the forgotten lives of animals, migrants,
ruins, and forests.

9. Conclusion:

Arun Kolatkar’s poetry is environmentally correlated not because it preaches
conservation, but because it composes worlds where ecology and society are inseparable. Jejuri
reveals the sacred as a landscape of material neglect; Kala Ghoda Poems reveals the city as a
waste ecosystem shaped by inequality; Sarpa Satra reveals extermination logic as both mythic
inheritance and contemporary threat. Read against the backdrop of post-Independence India—its
political consolidation, economic reforms, scientific progress, globalization, and unresolved
struggles for social justice—Kolatkar emerges as a poet of environmental modernity:
unsentimental, ethically alert, and intensely attentive to the nonhuman.

In an era when environmental crisis increasingly defines the horizons of Indian
democracy and development, Kolatkar’s work becomes newly instructive. It insists that the
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environment is not “out there.” It is the place we stand, the waste we produce, the animals who
share our streets, and the myths we use to justify what we destroy.
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Joint Taxation: An Analysis of Theory and Practice

Mr. Rahul R. Baril & Dr. Hitesh G. Pawar?2
KVPS’s Kisan Arts, Commerce and Science College, Parola (M.S.)

Introduction:

Joint taxation is a system where a husband and wife are taxed together as one unit
instead of being taxed separately. Their incomes are added, and tax is calculated on the total
combined income. The main idea behind joint taxation is to treat a married couple as single
economic unit. In some cases, this can reduce the total tax burden, especially if one spouse
earns much more than the other or if one spouse has no income. However, joint taxation can also
increase taxes for some couples and may discourage both spouses from working, because
higher combined income can push them into a higher tax bracket. In short, joint taxation means
one tax return, one combined income, and one tax calculation for a married couple. The
purpose of joint taxation is to treat a married couple as one economic unit and, in some cases, to
provide tax relief to families. However, depending on income levels, joint taxation may either
reduce or increase the overall tax burden.

The Institute of Chartered Accountants of India (ICAI) has proposed introducing optional
joint taxation for married couples in the Union Budget 2026. As part of its pre-Budget
recommendations, it said such a system would align India with countries like the US that allow
spouses to file combined tax returns

Joint taxation is a proposed voluntary system for Budget 2026 allowing married couples
to file a single income tax return, combining their incomes and deductions. It treats the household
as one unit rather than two individuals, aiming to lower tax burdens for single-earner households
and families with significant income disparities through specialized, lower tax slabs
Joint taxation refers to a tax system where married couples or households are taxed together as a
single unit rather than individually.

The concept is mainly applied in income tax systems of several countries.

It is designed to recognize the economic interdependence of spouses.

Under joint taxation, combined income of spouses is aggregated and taxed.

Tax liability is calculated either on total income jointly, or by income splitting between spouses.

Historical Background and Evolution:

Joint taxation, where married couples are treated as a single economic unit for tax
purposes, originated in the early 20th century to reflect the "male breadwinner" model, where a
wife's income was treated as an extension of the husband's. While common in many Western
nations, it is currently being proposed for India as a modern reform to ease burdens on single-
income families. Originated in countries with traditional family structures. Widely adopted in the
mid-20th century (e.g., U.S., France, and Germany). Reforms over time due to changing labor
participation, especially of women.

Early 20th Century Context: Joint taxation systems were established when traditional
household models dominated, treating the family as the taxable entity rather than the individual.
Shift to Individual Taxation: As women entered the workforce in greater numbers during the
mid-20th century, many countries shifted away from joint systems to individual taxation to avoid
"marriage penalties,” where couples pay more together than they would separately.
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Modern Proposals (e.g., India): Recently, entities like the ICAI in India have proposed re-
introducing joint taxation options. The goal is to allow couples to pool income and double the
basic exemption limit, aiming to support families and simplify tax compliance, aligning with
practices in the US and UK.

Purpose: The primary purpose historically was to manage household income as a single unit,
whereas modern proposals focus on tax equity and financial relief for families.

Joint taxation differs significantly from India's current individual filing system by providing
potential tax benefits through a combined, larger tax-free threshold.

Objectives of Joint Taxation:

To promote tax equity within families.

To recognize marriage as an economic unit.

To reduce tax burden on single-earner households.
To simplify tax administration for families.

Advantages of Joint Taxation:

o Lower Tax Liability for Unequal Incomes: The most significant benefit is for households
with a sole earner or a large disparity in income between spouses. By combining incomes, the
unused basic exemption limit and lower tax brackets of the non-earning or lower-earning
spouse can be utilized, averaging the income and reducing the family's overall tax bill.

o Optimized Deductions and Credits: Couples can better leverage and optimize various tax
deductions and credits at the household level. This includes:

1) Home Loans: Both spouses can claim deductions on principal and interest for a joint home

loan, potentially doubling the tax benefit compared to individual filing.

2) Medical Insurance/Expenses: Deductions for medical insurance premiums can be better

managed and optimized using a combined income approach.

3) Education and Dependent Credits: Joint filing may make couples eligible for certain tax

credits (e.g., child tax credit) that might not be available if they filed separately based on

individual income thresholds.

Simplified Financial Planning and Compliance:

Filing one consolidated return instead of two separate ones simplifies the tax preparation
process, reducing paperwork and administrative burden. This encourages cohesive household
financial planning and transparency.

o Reduced Tax Evasion Incentives: By recognizing the household as an economic unit, joint
taxation lessens the incentive for artificial income-splitting between spouses solely for the
purpose of tax avoidance.

o Potential for Increased Disposable Income: The potential tax savings can increase a
family's disposable income, which can be channeled into savings, investments, or managing
household expenses like education fees and EMIs.

e Support for Single-Earner Families: Joint filing offers substantial relief to households with
one primary earner and a non-working spouse, often reducing tax liability by doubling
exemption thresholds.

o Simplified Compliance: By combining incomes and deductions, it reduces paperwork and
administrative burdens, making it easier for families to manage financial affairs.
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« Optimal Tax Planning: It allows for better optimization of deductions (such as HRA, 80C,
80D) and provides flexibility, allowing couples to choose between joint or individual filing
based on what is more beneficial each year.

e Modernization: It acknowledges modern economic realities where households pool
resources for shared expenses.

It is important to note that many jurisdictions that offer joint taxation make it an optional
system, allowing couples to choose between filing jointly or separately based on which
method is more financially advantageous for their specific income situation.

Disadvantages of Joint Taxation:

o Higher Tax Brackets & Surcharges: When incomes are combined, the aggregate amount
may push couples into higher tax slabs, particularly if both spouses are high earners. In some
cases, this can trigger higher surcharge thresholds.

« Joint Liability: Both partners are equally responsible for the tax return. If one spouse makes
an error, omits income, or has existing tax debt, the other spouse is also liable for the
penalties and tax owed.

e Reduced Incentives for Second Earners: The system can act as a disincentive for the
lower-earning spouse to work, as their income is taxed at the higher marginal rate of the
primary earner, reducing the net household gain.

Marriage Penalty:
If both spouses earn similar amounts, they may pay more in taxes jointly than they would

if they filed individually, commonly referred to as the marriage penalty.

o Loss of Individual Flexibility: The filing process can become complicated if one spouse has
significant investment losses or unique deductions that are better managed separately.

e Risk to Financial Independence: Joint filing might lead to situations where the higher-
earning spouse dominates, potentially undermining the financial independence of the lower-
earning spouse.

Economic and Social Impact:
Influences labor supply decisions.
Affects household income distribution.
May reinforce traditional gender roles.
Impacts government revenue collection.

Economic Impact:

Joint taxation affects how income is earned and taxed within a family. When the incomes
of both spouses are combined, the total income may fall into a higher tax bracket, increasing
the overall tax burden. This can discourage the second earner, often the wife, from working or
earning more, as additional income is taxed at a higher rate. On the other hand, joint taxation can
reduce taxes for single-earner families, increasing their disposable income and encouraging
household savings.

Social Impact:

Socially, joint taxation promotes the idea of the family as one economic unit, which may
strengthen family responsibility and support. However, it can also reinforce traditional gender
roles by discouraging labor force participation of married women. This may reduce economic
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independence and career opportunities for spouses with lower income, affecting gender equality
in society.

Opinion of ICAI (The Institute of Chartered Accountants of India) on joint taxation:

The Institute of Chartered Accountants of India (ICAI) has recommended introducing
optional joint income tax filing for married couples ahead of the Union Budget 2026-27. This
proposal aims to treat households as a single economic unit, potentially reducing tax burdens for
single-income or unequal-income families by allowing them to combine incomes and
deductions.

Key Aspects of the ICAI Proposal:

« Optional Nature: Spouses would have the flexibility to choose between existing individual
filing or joint filing based on their financial benefit.

o Target Audience: Primarily benefits households with a single earner, or where one spouse
earns significantly more, helping to avoid higher tax slabs.

e Structure: It proposes combining total income and deductions for a single tax return, similar
to systems in countries like the US and Germany.

e Surcharge Thresholds: ICAI suggested raising the surcharge threshold to 1.5 crore for
joint taxation, up from 50 lakh for individuals.

This proposal aims to address the current, strictly individual-based tax system, which does not

provide specific tax benefits for married couples.

Types of Joint Taxation Systems:

Full Joint Taxation — Entire income taxed jointly (e.g., traditional systems).
Income Splitting System — Total income divided equally or by formula.
Optional Joint Filing — Couples can choose joint or separate filing.
Quotient System — Used in France, based on family size.

Comparative Analysis of the Country

United States: Optional joint filing with marriage bonus/penalty.

France: Family quotient system.

Germany: Income splitting model.

India: Predominantly individual taxation (limited joint aspects).

Conclusion:

The proposed concept of optional joint taxation for married couples represents a
potential, significant shift in personal income tax, aimed at recognizing the household, rather
than just the individual, as the fundamental economic unit. While not yet implemented as law in
India (with proposals aimed at the 2026-27 Budget), it aligns with global practices in the US,
Germany, and France. The joint taxation concept is aprogressive, pro-middle-class
reform that, if implemented as an optional system, can enhance equity and alleviate financial
pressure on households. While it presents implementation challenges and may not benefit all
dual-income households equally, its flexibility ensures it can be a valuable tool for financial
planning, particularly for single-income households looking for tax relief.

Joint taxation reflects social and economic values of a society. While it supports family
units, it raises concerns of fairness and efficiency. Modern tax systems increasingly balance
equity, neutrality, and simplicity. Overall, joint taxation has mixed economic and social effects.
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While it can provide financial support to certain families, it may also discourage work incentives
and affect social equality.
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The Representation of Indian Rural Life in
Dr. S. R. Patil’s Songs of Soul and Soil
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Abstract:

Indian English poetry frequently reflects the socio-cultural realities of the nation, and
rural life remains one of its richest sources. Dr. S. R. Patil’s Songs of Soul and Soil presents a
lyrical yet critical portrayal of Indian villages and farming communities. This paper examines
the representation of rural life in selected poems such as A Beautiful Farm, A Farmer’s Song,
Farmers, My Farm, and My Village. The study analyses Patil’s depiction of nature, agricultural
labour, community life, simplicity, innocence, and the socio-economic challenges faced by
farmers. While the poet romanticizes the harmony between man and nature through
Wordsworthian diction, he also exposes realities such as land politics, irrigation problems,
betrayal, and farmer suicides. Through close textual analysis, the paper argues that Songs of
Soul and Soil functions both as a celebration of rural ethos and as a socio-literary document of
agrarian struggle in post-modern India.

Keywords: Indian rural life, farming culture, Indian English poetry, nature and agrarian
consciousness.

Introduction:

India is predominantly an agrarian nation where villages form the backbone of its socio-
economic structure. More than half of the population continues to depend on agriculture for
survival. Rural life, therefore, is not merely geographical but cultural, emotional, and
philosophical. Indian English poetry has often drawn inspiration from this space to articulate the
lived experiences of farmers and villagers.

Dr. S. R. Patil’s Songs of Soul and Soil is a remarkable poetic exploration of Indian rural
life. Writing in a post-modern and urbanized world, Patil redirects attention towards the
neglected agrarian communities. His poems reconstruct village life through scenic beauty,
community bonding, daily routine, dependence on nature, and socio-economic conflicts. This
paper examines how Patil presents rural India as both idyllic and problematic, combining
romantic vision with contemporary social awareness.

Patil writes in a post-modern context where urbanization and technological development
dominate social imagination. Against this background, his poetry redirects attention to the
neglected agricultural world. He presents villages as spaces of community, labour, cultural
continuity, and ecological dependence. More than fifteen poems in Songs of Soul and Soil focus
on rural themes. These poems highlight farms, family life, nature, struggle, and survival. Patil’s
diction resembles the Wordsworthian principle of simplicity. Wordsworth advocated poetry
written in the “language really used by men,” especially rustic people. Similarly, Patil employs
repetition, musical flow, and conversational diction to represent the life of villagers. His farmers
do not speak as individuals alone but as representatives of a collective rural consciousness.

Rural Consciousness and Poetic Vision
The poet’s villages are spaces of harmony, labour, ritual, and endurance. His farmers are
universal figures rather than personal autobiographical selves. Through rivers, soil, cattle, lamps,
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hills, and roots, Patil constructs a poetic geography of Indian villages that reflects collective
experience.

The Farm as Beauty and Crisis: A Beautiful Farm
The poem A Beautiful Farm opens with an idyllic image:
“Vast n wide farm by the river side / Keenly cultivated everything tide” (Patil, 2019, p. 2).

The poem A Beautiful Farm introduces the reader to an idyllic image of Indian
agriculture. It begins with abundance and harmony: “Vast n wide farm by the river side / Keenly
cultivated everything tide” (Patil 2). The riverside location symbolizes fertility and prosperity.
Water is presented as the lifeline of farming through canals, wells, pipelines, and puddles. Patil
lists crops such as jawar, oats, barley, peanuts, and pulses, which reflect the diversity of Indian
agriculture, particularly of western India where the poet belongs. The farm appears as a self-
sustaining world governed by nature and human labour. However, Patil does not confine himself
to pastoral beauty alone. He introduces uncertainty and anxiety: “Farming good, if the nature
blesses / Farming is bad, if the nature curses” (Patil 2). These lines capture the fragile
dependence of Indian farmers on rainfall and climate. Agriculture becomes a gamble between
hope and ruin. The poem also uses metaphor to represent social rivalry among farmers: “Why
then hate each other’s culture?” (Patil 2). The crops symbolize human communities competing
for dominance. Even when nature nurtures all equally, human jealousy and power politics disturb
harmony. The closing question—“If the farm is basically beautiful / Why not make it more
beautiful?” (Patil 2)—becomes a moral appeal to preserve both ecological and social balance.
Thus, A Beautiful Farm balances Romantic idealism with social realism. The riverside farm
symbolizes fertility and abundance. Patil emphasizes irrigation through canals, wells, pipelines,
and puddles, suggesting the centrality of water in agriculture. Crops like jawar, oats, barley,
peanuts, and pulses reflect the agricultural diversity of Indian soil. Yet Patil also highlights
uncertainty:

“Farming good, if the nature blesses / Farming is bad, if the nature curses” (Patil, 2019, p. 2).
Here, farming becomes a gamble dependent on rainfall and climate. The poet further introduces
social conflict and rivalry among farmers:

“Why then hate each other’s culture?” (Patil, 2019, p. 2).

The farm becomes a metaphor for society where jealousy disrupts harmony. The closing appeal
“Why not make it more beautiful?”

functions as an ethical call to preserve both nature and social unity.

Cyclic Routine and Harmony: A Farmer’s Song
A Farmer’s Song captures the daily rhythm of rural life. Nature signals the end of labour:
“The sky bows the sun hides / The sun hides, a cloud rides” (Patil, 2019, p. 7).

The farmer returns home during godhuli, leading cattle with affection. Domestic life
unfolds with lamps, cooking, children’s play, grandmother’s stories, and prayers. Morning is
announced by cocks crowing instead of alarm clocks.

Patil calls this routine a “perennial process,” emphasizing stability and continuity:

“Each one works without grudges” (Patil, 2019, p. 7).
Thus, rural life appears harmonious, disciplined, and emotionally rooted in tradition.

Innocence and Anxiety: Farmers

In Farmers, Patil deepens the bond between humans and nature:

“Mountains move and rivers flow / Birds sing n trees brightly glow” (Patil, 2019, p. 95).

Farmers meditate through labour and maintain loyalty to family and nature. The poem idealizes
rustic innocence, echoing Wordsworthian philosophy. However, the tone shifts dramatically:
“Can’t understand, why they commit suicide?” (Patil, 2019, p. 95).
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This question punctures the pastoral dream. Farmer suicides reveal hidden suffering caused by
debt, land loss, and policy neglect. As Mahale (2020) observes, Patil exposes the psychological
burden beneath rural simplicity.

Land Politics and Survival: My Farm

My Farm introduces conflict directly:

“My farm was grabbed by relatives” (Patil, 2019, p. 149).

Land symbolizes power, dignity, and survival. The speaker becomes a labourer on his own land.
Irrigation failure, animal threats, betrayal by guards, and human greed surround him. The farm,
though near lakes, remains half dry, symbolizing paradox and helplessness.

Yet hope emerges through technology:

“With his technology he will defend” (Patil, 2019, p. 149).

Patil suggests modernization not as an enemy but as potential rescue for agrarian distress.

The Ideal Village: My Village

My Village presents a Romantic utopia detached from modernity:

“My village is not modern n fast” (Patil, 2019, p. 157).

Material poverty contrasts with spiritual richness. Villagers rely on herbal medicine, informal
education, and collective morality. There is no caste or religious discrimination. Nature becomes
healer and teacher:

“A nice nature is our rare wealth / A wealth of nature is our health” (Patil, 2019, p. 157).

The poem glorifies isolation from urban corruption while reinforcing ecological harmony.
The poem My Village presents an idealized, Romantic vision of rural existence. It begins by
separating the village from urban speed: “My village is not modern n fast” (Patil, 157). Material
poverty contrasts with spiritual richness. Villagers are “property poor, body n mind richer” (Patil
157). They rely on herbal medicine, informal education, and collective morality. There is no
caste or religious discrimination, and everyone lives in harmony with nature. Children learn in a
cottage without books, symbolizing experiential knowledge rather than institutional education.
Health comes from herbs, not hospitals. People walk barefoot, eat roots, fruits, and flowers, and
remain physically strong. Nature becomes wealth: “A nice nature is our rare wealth / A wealth of
nature is our health” (Patil 157). The poem glorifies ecological harmony and moral simplicity. It
echoes Romantic ideology where nature is teacher and healer. However, the idealization also
raises questions about the absence of modern facilities, suggesting a tension between tradition
and progress.

Patil’s language style strengthens his rural vision. His diction is simple, repetitive, and
musical. The frequent use of “n” instead of “and” creates an oral rhythm suitable for folk
expression. Imagery of rivers, soil, cattle, lamps, hills, birds, roots, and crops builds sensory
closeness to village life. Like Romantic poets, Patil believes nature refines moral character. Yet
unlike pure Romanticism, he integrates post-modern concerns such as suicide, land politics,
betrayal, and technology.

Language, Style, and Romantic Influence:

Patil’s diction is simple, repetitive, and musical. The use of “n” instead of “and” adds oral
rhythm. His imagery constructs sensory closeness to soil and life. Like Romantic poets, Patil
views nature as moral guide, yet his post-modern awareness introduces themes of crisis, suicide,
land struggle, and technological intervention.
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Conclusion:

Dr. S. R. Patil’s Songs of Soul and Soil offers a comprehensive representation of Indian
rural life. Through scenic beauty, community rhythm, agricultural labour, innocence, conflict,
and survival, Patil captures the heartbeat of Indian villages. Poems such as A Beautiful Farm, A
Farmer’s Song, Farmers, My Farm, and My Village reveal multiple dimensions of agrarian
existence, harmony and rivalry, tradition and transformation, hope and helplessness. By blending
Romantic vision with social realism, Patil’s poetry urges readers to admire rural values while
also addressing rural crises. His work stands as a meaningful contribution to Indian English
poetry and to the literary understanding of India’s agrarian soul. Dr. S. R. Patil’s Songs of Soul
and Soil serves as both poetic tribute and socio-cultural document of Indian rural life. His poems
celebrate the farmer’s bond with soil while questioning the systems that marginalize them. By
blending Romantic vision with social realism, Patil presents rural India as a space of endurance,
dignity, and transformation in a rapidly modernizing world.
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Abstract:

This study examines the paradox of sovereign debt sustainability: why some nations
survive massive debt burdens while others experience crisis at lower debt levels. Despite
conventional frameworks emphasizing debt-to-GDP thresholds as primary risk indicators,
empirical evidence reveals dramatic variations in debt tolerance across countries. Japan
maintains functionality with debt exceeding 250% of GDP, while nations like Argentina, Sri
Lanka, and Venezuela have suffered repeated crises at substantially lower levels. Through
comparative analysis of high-debt survivors versus crisis-prone economies, this research
demonstrates that sovereign debt sustainability depends primarily on structural factors rather
than absolute debt levels. Key determinants include economic diversification, domestic financing
capacity, institutional credibility, and energy security. The findings challenge threshold-based
approaches to debt sustainability, revealing that economic structure and institutional quality are
more predictive of debt survivability than numerical limits. These results suggest debt
assessments should prioritize institutional and structural reforms over numerical targets.

Keywords: sovereign debt, debt sustainability, fiscal policy, institutional quality, debt crisis,
political economy

Introduction:

Sovereign debt has emerged as a defining characteristic of the contemporary global
economy, with public debt levels rising sharply following the 2008 financial crisis and COVID-
19 pandemic. This accumulation has created a complex landscape where outcomes of high
indebtedness vary dramatically across countries, challenging conventional understanding of
fiscal sustainability.

Empirical evidence reveals striking disparities in debt tolerance, with countries like Japan
functioning effectively with debt exceeding 250% of GDP while nations such as Argentina, Sri
Lanka, and Venezuela have experienced repeated crises at substantially lower levels.

This raises a fundamental question: why do some nations survive massive debt burdens
while others collapse under seemingly manageable obligations? Conventional frameworks
emphasize numerical thresholds, particularly debt-to-GDP ratios, as primary risk indicators.
Cecchetti et al. (2011) identified thresholds around 85% of GDP where debt becomes growth-
inhibiting, yet these benchmarks fail to explain real-world outcomes across diverse contexts.

Recent research suggests absolute debt levels alone cannot account for sovereign debt
crises. Cohen and Valadier (2010) demonstrated that debt distress probability is explained largely
by institutional quality alongside debt burdens, indicating that structural factors are crucial
determinants of debt sustainability.

Literature Review:

The literature on sovereign debt sustainability has shifted from reliance on numerical
thresholds toward greater emphasis on institutional and structural determinants.

Early studies focused on debt-to-GDP benchmarks, with Cecchetti et al. (2011)
suggesting that public debt above 85 percent of GDP becomes growth-inhibiting. However, such

threshold-based approaches have been widely criticized for failing to explain large cross-country
differences in debt outcomes.
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Reinhart et al. (2003) introduced the concept of “debt intolerance,” showing that some
countries experience financial distress at much lower debt levels than others due to weaker
credibility and historical default patterns. Their findings highlight persistent differences between
advanced economies and middle-income countries in market access and investor confidence.

Subsequent research emphasizes institutional quality as a central determinant of debt
sustainability. Cohen and Valadier (2010) demonstrate that the probability of debt distress
depends largely on governance capacity alongside debt burdens, explaining why countries with
similar debt ratios experience divergent outcomes.

Recent studies further stress the importance of debt structure, particularly the distinction
between domestic- and foreign-currency borrowing. Countries issuing debt primarily in domestic
currency face lower default risk, while reliance on foreign-currency debt increases vulnerability
to exchange-rate shocks and external crises.

Together, this literature supports the view that sovereign debt sustainability is shaped less
by numerical debt thresholds and more by structural economic capacity, institutional credibility,
and financing composition.

Methodology:
Research Design:

This study employs a comparative case study methodology to examine the structural
determinants of sovereign debt sustainability. The qualitative comparative approach enables in-
depth analysis of complex causal mechanisms that cannot be captured through purely
quantitative methods while allowing systematic comparison across diverse economic and
institutional contexts (Kraay et al., 2004).

The research design combines a "most different systems™ analysis (comparing countries
with vastly different outcomes despite shared characteristics) and a "most similar systems"
analysis (examining countries with similar features but different debt sustainability experiences).
This dual approach enables identification of both necessary and sufficient conditions for debt
sustainability while controlling for alternative explanations. The study examines five countries
selected to represent diverse debt sustainability experiences.

Case Selection Criteria:

Countries were selected using purposive sampling based on four criteria:

o Debt Level Variation: Includes countries with high debt levels (exceeding 100% of GDP)
and those experiencing crises at lower ratios, enabling assessment of the relationship between
debt levels and sustainability.

o Outcome Variation: Includes "debt survivors” (maintaining market access and stability) and
"crisis cases” (experiencing default, restructuring, or severe fiscal stress).

o Institutional Diversity: Covers advanced democracies, emerging markets, and developing
economies with varying governance quality.

o Temporal Coverage: Cases span periods from the 1980s debt crisis to the post-2008 global
financial period.

Selected Cases:

o High-Debt Survivors: Japan (>250% GDP), advanced European economies

o Crisis Cases: Argentina (serial defaulter), Sri Lanka (recent collapse), Venezuela (prolonged
crisis)
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Data Collection:

Quantitative Data:

o IMF and World Bank databases for macroeconomic indicators, debt stocks, and fiscal
variables

o Institutional Investor ratings and sovereign bond spreads for market-based risk assessment

o World Bank Worldwide Governance Indicators for institutional quality measures

o Historical debt and default records

Quialitative Data:

IMF Article IV consultation reports and program documents
o Central bank reports and policy statements

o Credit rating agency assessments

o Government fiscal strategy documents

O

Analytical Framework:
Analysis focuses on four dimensions identified in the literature as critical determinants of
debt sustainability:
o Structural Economic Factors: Currency composition of debt, economic diversification,
export capacity, financial market development
o Institutional Capacity: Policy credibility, governance quality, fiscal institutions, central
bank independence
Political Economy Factors: Political stability, policy continuity, reform capacity
External Environment: Creditor composition, market access conditions, international
support
These four dimensions guide the within-case and cross-case analyses, ensuring a systematic
evaluation of structural and institutional determinants.

Analytical Process:

The analysis proceeded in three stages: within-case analysis to examine debt trajectories,
cross-case comparison to identify patterns and test hypotheses, and pattern recognition to
synthesize findings and develop insights on conditions enabling debt sustainability. This three-
stage process enables identification of causal patterns while maintaining analytical rigor.

Validity and Limitations:

To ensure analytical rigor, multiple data sources were triangulated, and findings were
checked against existing literature. The study’s focus on middle-income and advanced economies
limits generalizability to low-income countries. The analysis covers specific global economic
periods and may not apply to different international financial environments.

Findings:
Dimension High-Debt Survivors E.g. (Japan, | Debt-Crisis Countries E.g.
Advanced Economies) (Argentina, Sri Lanka,
Venezuela)

Debt-to-GDP Ratio

Very high (often >150-250%)

Moderate to high (often <120%)

Financing Source

Predominantly domestic

Largely external

Currency Composition

Mostly domestic currency

High foreign-currency exposure

Economic Structure

Highly diversified

Narrow export base

Energy & Food Security

High self-sufficiency

Import-dependent

Domestic Capital Markets

Deep and liquid

Shallow and constrained

Foreign Exchange Reserves

Stable and adequate

Limited and volatile

Institutional Credibility

Strong and stable

Weak or inconsistent

Crisis Outcome

Sustained market access

Default / restructuring
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The comparative analysis reveals a clear structural divergence between high-debt
countries that sustain growth and those that experience debt collapse. Countries maintaining high
debt levels without crisis—such as Japan and other advanced economies—exhibit strong internal
economic capacity, including energy security, diversified production bases, advanced research
and development ecosystems, and resilient agricultural sectors. These economies rely
predominantly on domestic financing, maintain stable foreign exchange reserves, and benefit
from diversified revenue sources.

In contrast, countries experiencing debt crises, including Sri Lanka, Argentina, and
Venezuela, display significant structural vulnerabilities. These economies are characterized by
dependence on external financing, limited energy self-sufficiency, narrow export bases, and
weaker domestic capital markets. The lack of diversification and reliance on foreign-currency
inflows increase exposure to external shocks, leading to rapid loss of market confidence and debt
distress even at comparatively lower debt-to-GDP ratios.

These findings suggest that sovereign debt sustainability is primarily a structural and
institutional phenomenon rather than a function of debt magnitude alone.

Discussion:

The findings demonstrate that sovereign debt sustainability is shaped primarily by
structural economic capacity rather than absolute debt-to-GDP ratios. This explains why
countries such as Japan sustain debt exceeding 250% of GDP, while others—including Sri
Lanka, Argentina, and Venezuela—experience debt crises at much lower levels.

High-debt survivors share key structural advantages: diversified economies, energy and
food security, strong domestic financial markets, and adequate foreign exchange reserves. These
features reduce dependence on external financing and limit exposure to currency and capital flow
shocks. In contrast, crisis cases exhibit narrow economic bases, reliance on foreign-currency
debt, weak domestic capital markets, and limited reserve buffers, accelerating loss of market
confidence during periods of stress.

These results support the “debt intolerance” framework (William C. Brainard et al., 2003)
and align with findings by Daniel Cohen et al. (2010), confirming that institutional and structural
conditions—rather than numerical debt thresholds—are the primary determinants of sovereign
debt outcomes.

Conclusion:

This study demonstrates that sovereign debt sustainability cannot be adequately explained
by debt-to-GDP ratios alone. Comparative evidence shows that countries with strong structural
foundations—such as diversified economic bases, robust domestic financing capacity, energy
and food security, and credible institutional frameworks—can sustain high levels of public debt
without experiencing fiscal crises. In contrast, structurally weak economies remain vulnerable to
debt distress even at significantly lower debt ratios.

The contrasting experiences of Japan and advanced economies versus Sri Lanka,
Argentina, and Venezuela confirm that sovereign debt outcomes are shaped primarily by
economic structure, institutional capacity, and financing composition rather than by numerical
debt thresholds. These findings challenge conventional debt sustainability assessments and
highlight the limitations of uniform benchmark approaches. Overall, the study underscores the
importance of evaluating sovereign debt through a structural and institutional lens. Such an
approach offers a more accurate understanding of fiscal resilience, market confidence, and crisis
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vulnerability, and provides a stronger analytical basis for debt sustainability assessments in both
advanced and emerging economies.
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Study of Fodder Trees and Climbers in Chopda Tehsil of Jalgaon District,
Mabharashtra, India

P. N. Saudagar, J. G. Patil and A. H. Pawar
Department of Botany,
M.G.S.M’S Dadasaheb Dr. Suresh G. Patil College, Chopda, Dist. Jalgaon (M.S.)

Abstract:

In Chopda tehsil of Jalgaon district, fodder resources from trees and climbers are critical
for livestock, particularly during the summer when grass is scarce. Research indicates Fodder
trees are crucial, sustainable, and nutrient-rich resources for livestock, particularly during dry
seasons or in areas with limited grazing options, offering high protein and essential nutrients for
cattle, sheep, and goats. They are integral to agroforestry, enhancing soil fertility, providing
fodder during scarcity, and serving as a sustainable, low-capital alternative to conventional
fodder. The present study comprises 16 species of fodder tree distributed in 14 genera belonging
to 12 families. The observation of present study exhibited that the rural inhabitants of region
used trees species.

Keywords: fodder trees, Chopda, climbers, Jalgaon.

Introduction:

Chopda tehsil is located in Jalgaon district of Maharashtra. The geographical distributed
is roughly around Latitude - 21.2363289 N and Longitude - 75.2941985 E. It is connected to
Shirpur taluka of Dhulia district and Yawal taluka of Jalgaon district as well as touching to
northern territory of Madhya Pradesh state. The forest is covering the compact vegetation of
Anjan and teak trees. Total 17 percent area of Jalgaon district covered with forest. Chopda is
northern part of Jalgaon district connected to Satpuda ranges. Many villages in Chopda taluka are
predominantly tribal and are located near the Satpuda mountain range, so their main occupations
include cattle, goat, sheep, etc. Due to the large number of cows and buffaloes animal husbandry
is depends upon important fodder plants along with agriculture. The present study was carried
out in few villages of Chopda Tehsil of Jalgaon district during 2024-25.

Material and Methods:

The present study was carried out during October 2024-June 2025. Weekly or fortnightly
visits to Chopda fodder markets and different villages of study area for collecting information
about trees and climbers plant species used as fodder. Seasonal visits were made at bimonthly
intervals to various localities of the village for collecting the trees fodder species. During the
present study, semi-structured interviews, questionnaires and direct observations of the
respondent of the study area were followed to collect the data. A questionnaire consisting of a
mixture of open and close ended questions in face-to-face interviews with the aim to determine
types of livestock and the plant species grazed by the cattle and perceptions about fodder
availability. Interviews were conducted in the regional language (Marathi and ahirani).

Result and discussion:

The present investigation comprises 16 species of fodder tree distributed in 14 genera
belonging to 12 families from Chopda block of Jalgaon district, information of fodder plant
species are given in following table.
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Botanical Name Family Local Name Use
1. Tinospora cordifolia Menispermaceae | Gudvel Occasionally leaves
(Willd.) Miers ex Hook f. are fed to cattles.
and Thoms.

2. Azadirachta indica Juss. Meliaceae Kaduneem Leaves are served to
cattles.

3. Celasrtus paniculatus Celastraceae Jyosmati Tender leaves fed to

Willd. cattles.

4. Ziziphus mauritiana Lam. | Rhamnaceae Bor Use as fodder for
goat.

5. Mangifera indica L. Anacardiaceae | Amba Young leaves are
used as fodder for
cattles.

6. Sesbania grandiflora (L.) | Fabaceae Hadga Leaves used as

Poir. fodder.

7. Hardwickia binata Roxb. | Fabaceae Anjan Tree leaves are
commonly fed to
cattles

8. Bauhinia variegate L. Caesalpiniaceae | Kanchan Leaves lopped for
fodder.

9. Tamarindus indicus L. Caesalpiniaceae | Chinch Tree branches are
lopped for fodder
for goats.

10. Acacia nilotica (L.) Willd. | Mimosaceae Babhul Young fruits lopped

eX. Del. for gats

11. Terminalia bellerica Combretaceae Behada Fruit rind and tender

Roxb. leaves used as a
fodder.

12. Terminalia catappa L. Combretaceae Badam Leaves are eaten by
cattles in scarsity.

13. Syzygium cumini (L.) Myrtaceae Jambhul Young leaves fed to

Skeel. goat.
14. Madhuca longifolia Sapotaceae Moha Leaves are used as a
(Koen.) Mac. fodder, and also
fruits are eaten by
cattles.

15. Ficus racemosa L. Moraceae Umbar Trees are lopped for
fodder purposes
during
the summer season.

16. Ficus religiosa L. Moraceae Pimpal New leaves fed to
goats in summer
season.
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Abstract:

This research paper examines the basic structure doctrine of the Indian Constitution from
a political science perspective. It traces the historical evolution of the doctrine through key
constitutional conflicts between Parliament and the judiciary. The research analyzes landmark
Supreme Court judgments, particularly the Kesavananda Bharati case, which established limits
on Parliament’s amending power. The study argues that the doctrine plays a crucial role in
preserving democratic governance by protecting core constitutional values such as rule of law,
judicial independence, secularism, and separation of powers. Overall, the basic structure
doctrine strengthens constitutionalism and maintains institutional balance within India’s
democratic framework.

Keywords: Constitution, Basic Structure, Parliament, Judiciary, Democracy.

Introduction:

The Indian Constitution represents a careful balance between stability and change. While
it lays down fundamental principles for democratic governance, it also provides Parliament with
the power to amend its provisions in order to respond to changing political, social, and economic
conditions. However, the extent of this amending power has been a subject of continuous debate
in India’s constitutional history. The central issue has been whether Parliament possesses
unlimited authority to amend the Constitution or whether certain fundamental principles must
remain beyond its reach.

This debate led to the emergence of the basic structure doctrine, a judicial innovation
developed by the Supreme Court to safeguard the core values of the Constitution. The doctrine
was formally articulated in the landmark Kesavananda Bharati v. State of Kerala case in 1973,
where the Court held that although Parliament has powers to amend the Constitution. It cannot
destroy its basic structure. From a political science perspective, this doctrine reflects an ongoing
struggle for power between Parliament and the judiciary and highlights the importance of
constitutionalism in a democratic system.

The basic structure doctrine has played a crucial role in protecting democracy, the rule of
law, judicial independence, and fundamental rights. It continues to shape constitutional politics in
India and remains highly relevant in contemporary debates on governance and institutional
accountability.

Objectives of the Study:
1. To explain the concept and meaning of the basic structure doctrine.
2. To trace the historical evolution of the doctrine through landmark Supreme Court
judgments.
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3. To analyze the conflict between Parliament and the judiciary that led to the emergence of
the doctrine.

4. To assess the role of Judiciary and the basic structure doctrine in preserving democratic
governance in India.

5. To study the relevance of the doctrine in contemporary constitutional politics.

Hypothesis:
1. The study is based on the hypothesis that the basic structure doctrine has played a crucial
role in strengthening Indian democracy.
2. It assumes that by limiting Parliament’s amending power, the doctrine has prevented the
misuse of constitutional authority.
3. It has ensured the protection of fundamental democratic values such as rule of law,
judicial independence, secularism, and separation of powers.

Research Methodology:

This research adopts a qualitative and descriptive methodology. The study is primarily
based on secondary sources including constitutional provisions, Supreme Court judgments,
books by constitutional scholars. A case study approach has been used to analyze landmark
judgments such as Shankari Prasad, Golaknath, Kesavananda Bharati, Indira Gandhi Election
Case and Minerva Mills. These cases help in understanding the gradual evolution of the basic
structure doctrine and its political implications.

Subject Analysis:

The basic structure doctrine emerged from the constitutional conflict between Parliament
and the judiciary over the limits of amending power. Initially, the Supreme Court supported
parliamentary supremacy, but concerns about misuse of authority led to a shift in judicial
approach. This change culminated in the Kesavananda Bharati judgment, which held that
Parliament cannot amend the Constitution in a manner that destroys its basic structure.
Subsequent cases, especially during and after the Emergency period, reaffirmed this doctrine.
From a political science perspective, the doctrine ensures institutional balance, protects
democratic values, and prevents excessive concentration of power within the political system.

Supreme Court judgments on the Basic Structure Doctrine:
1. Shankari Prasad v. Union of India (1951):

In this case, the Supreme Court upheld Parliament’s power to amend any part of the
Constitution including Fundamental Rights. The Court held that constitutional amendments are
not law under Article 13(2). This judgment supported parliamentary supremacy in the early years
of constitutional interpretation.

2. Golaknath v. State of Punjab (1967):

The Supreme Court ruled that Parliament cannot amend Fundamental Rights, holding that
amendments are law under Article 13(2). The judgment emphasized the permanence of
Fundamental Rights and marked a shift toward judicial protection of constitutional liberties,
though it was later overturned.

3. Kesavananda Bharati v. State of Kerala (1973):

This landmark judgment introduced the basic structure doctrine. The Supreme Court held
that Parliament can amend the Constitution but cannot destroy its basic structure. The case
established limits on Parliament’s amending power and strengthened the role of judicial review.
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4. Indira Gandhi v. Raj Narain (1975):
The Supreme Court struck down parts of the 39" Constitutional Amendment that

removed judicial review of election disputes. The Court held that free and fair elections and

judicial review are part of the basic structure, reinforcing democratic principles and constitutional

supremacy.

5. Minerva Mills v. Union of India (1980):

The Supreme Court invalidated parts of the 42" Amendment that granted unlimited
amending power to Parliament. It ruled that limited amending power and judicial review are
basic features of the Constitution, restoring the balance between Fundamental Rights and
Directive Principles.

The Basic Structure Doctrine:

The doctrine of the basic structure represents one of the most significant developments in
Indian constitutional politics. It emerged not from the text of the Constitution but through judicial
interpretation, reflecting the dynamic relationship between law and political power in India. At
its core, the doctrine seeks to strike a balance between constitutional flexibility and constitutional
stability by limiting Parliament’s power to amend the Constitution.

In the early years after independence, Parliament exercised broad authority to amend the
Constitution, particularly to pursue socio-economic reforms. These reforms were aimed at
addressing deep-rooted inequalities inherited from colonial rule, especially in land ownership and
economic resources. During this period, the Supreme Court largely upheld Parliament’s
amending power. The judiciary accepted that constitutional amendments, even those affecting
fundamental rights, were valid exercises of parliamentary authority. This approach reflected a
belief in parliamentary sovereignty and trust in the political leadership to act in the public
interest.

The conflict between Parliament and the judiciary reached Its peak in the Kesavananda
Bharati v. State of Kerala case in 1973. This landmark judgment established the basic structure
doctrine by holding that Parliament’s power to amend the Constitution is subject to inherent
limitations. While Parliament can amend any provision, it cannot alter or destroy the
Constitution’s essential framework. This decision represented a middle path between absolute
parliamentary sovereignty and complete judicial supremacy. It allowed constitutional evolution
while safeguarding core democratic principles.

From a political science perspective, the Kesavananda Bharati judgment reflects the
importance of constitutionalism in a democratic polity. Constitutionalism emphasizes limited
government, rule of law, and institutional checks and balances. By asserting that certain
constitutional principles are inviolable, the judiciary reinforced the idea that political power must
operate within constitutional boundaries. Although the judges differed on what constitutes the
basic structure, they broadly agreed that principles such as democracy, secularism, federalism,
separation of powers, and judicial review form the foundation of the Indian constitutional system.

The relevance of the basic structure doctrine became especially evident during the
Emergency period (1975-1977). During this time, the government attempted to consolidate
power by curtailing fundamental rights and weakening judicial review. The Forty-second
Constitutional Amendment sought to grant Parliament unlimited amending power and placed
several constitutional changes beyond judicial scrutiny. These developments raised serious
concerns about the erosion of democratic norms and civil liberties.
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In response, the Supreme Court reaffirmed the basic structure doctrine in the Minerva
Mills v. Union of India case (1980). The Court struck down provisions of the Forty-second
Amendment that removed limits on Parliament’s amending power. It held that limited amending
power itself is a basic feature of the Constitution. This judgment restored the balance between
Parliament and the judiciary and reasserted the supremacy of the Constitution over political
authority.

Further strengthening the doctrine, the Waman Rao v. Union of India case (1981)
extended judicial review to laws placed in the Ninth Schedule after the Kesavananda Bharati
judgment. This ensured that constitutional amendments could not be used as a tool to bypass
judicial scrutiny. The decision reinforced the principle that all exercises of constituent power
remain subject to constitutional limitations.

In contemporary times, the doctrine continues to shape constitutional debates in India.

Issues related to federalism, judicial independence, electoral reforms, and executive authority are
often examined through the lens of the basic structure. The doctrine remains flexible, allowing
the judiciary to respond to new challenges while preserving the Constitution’s core identity.
In conclusion, the basic structure doctrine represents a crucial mechanism for maintaining
constitutional balance in India. It reflects the ongoing interaction between law and politics and
underscores the importance of institutional checks and balances in a democratic system. By
limiting Parliament’s amending power, the doctrine protects the foundational values of the
Constitution while allowing it to adapt to changing political realities.

Role of the Judiciary in the Basic Structure Doctrine:

The judiciary plays a central and decisive role in the development and enforcement of the
basic structure doctrine in India. Through constitutional interpretation, the Supreme Court has
acted as the guardian of the Constitution, ensuring that its fundamental principles are preserved
against arbitrary or excessive use of power by the legislature. The doctrine itself is a judicial
innovation, evolved to maintain constitutional balance and protect democratic values.

In the early years after independence, the judiciary adopted a cautious approach and
generally upheld Parliament’s power to amend the Constitution. However, as constitutional
amendments increasingly affected fundamental rights and altered the balance of power, the
judiciary began to reassess its position. This shift became evident in the Golaknath v. State of
Punjab case, where the Supreme Court attempted to protect fundamental rights by limiting
Parliament’s amending authority. Although this judgment was later overruled, it reflected the
judiciary’s growing concern over unchecked legislative power.

During the Emergency period, the judiciary again played a crucial role in protecting
constitutionalism. Although some judgments during this period were controversial, later
decisions such as Minerva Mills v. Union of India restored judicial authority by striking down
constitutional amendments that attempted to remove limits on Parliament’s power. The Court
reaffirmed that limited amending power and judicial review are themselves basic features of the
Constitution.

In the contemporary era, the judiciary continues to apply the basic structure doctrine to
address new challenges. It reviews constitutional amendments and legislative actions to ensure
compliance with core constitutional values. From a political science perspective, the judiciary
functions as a counter-majoritarian institution, preventing the erosion of democratic principles by
transient political majorities.
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Overall, the judiciary’s role in shaping and enforcing the basic structure doctrine has
strengthened constitutional democracy in India. By maintaining institutional checks and
balances, the judiciary ensures that political authority remains subject to constitutional
limitations, thereby upholding the rule of law and protecting democratic governance.

Relevance of the Basic Structure Doctrine in the 215t Century:

In the 21% century, the basic structure doctrine continues to play a vital role in
maintaining constitutional stability and democratic governance in India. As political, social, and
technological changes accelerate, the Constitution faces new challenges that require both
adaptability and protection of core values. The basic structure doctrine ensures that while the
Constitution can evolve through amendments, its fundamental principles remain intact.

One of the most significant contemporary roles of the doctrine is the protection of
democratic institutions. In an era marked by strong executive authority and frequent
constitutional and legislative changes, the doctrine acts as a safeguard against the concentration
of power. It prevents Parliament from using its amending power to weaken democratic processes
such as free and fair elections, judicial independence, and accountability mechanisms. By doing
so, it reinforces the idea that democracy is not limited to electoral victories but is grounded in
constitutional norms and institutional balance.

The doctrine is also highly relevant In protecting fundamental rights in the modern age.
Issues such as digital surveillance, freedom of expression on online platforms, privacy, and data
protection have emerged as major concerns in the 21% century. While the Constitution did not
originally anticipate these challenges, the basic structure doctrine ensures that new laws and
amendments addressing such issues do not undermine essential freedoms and human dignity.
Judicial review, recognized as a basic feature, enables courts to assess whether modern
governance practices align with constitutional values.

Federalism has gained renewed importance in contemporary India, especially in the
context of economic reforms, public health governance, and regional political autonomy. The
basic structure doctrine protects the federal character of the Constitution by preventing excessive
centralization of power. This is particularly relevant in a diverse country where regional
identities and state autonomy play a crucial role in democratic participation.

The relevance of the basic structure doctrine in the 21% century lies in its ability to
preserve constitutional morality amid rapid political and social change. It strengthens democratic
governance, protects individual rights, and maintains institutional balance. As India navigates
complex challenges in the modern era, the basic structure doctrine remains an essential pillar of
constitutional democracy.

Conclusion:

This study demonstrates that the doctrine is not merely a legal innovation but a reflection
of constitutionalism in practice. Through landmark judgments such as Kesavananda Bharati,
Indira Gandhi v. Raj Narain, and Minerva Mills, the judiciary asserted its role as the guardian of
democratic values, reinforcing the supremacy of the Constitution over transient political
majorities. The doctrine has thus institutionalized checks and balances, preventing the
concentration of power and safeguarding essential features such as democracy, secularism,
federalism, judicial review, and the rule of law.
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In conclusion, the basic structure doctrine continues to play a critical role in sustaining India’s
constitutional democracy, ensuring that political change occurs within enduring constitutional
limits and preserving the foundational values of the Indian Republic.
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FHTE I ITH BT ST, T Ha Jeh=aT IT6 JHME STavia fiehie ST qedt shelall 378, STeRidT o

STRTATS! = TR frdTSI shet 31T,
i) STTeRelt forereren SAT9Ter - AT HTEwT=) G2 o 48 HIEAH 376 a9 W BT,
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iii) Eﬁﬁﬁﬁ HA Symbolic - el TR & GUTET T Hehdiaed THST TE@l, 3 TMET

Wwﬁwﬁwmwaﬁ%ﬁ@@gaﬁﬁﬁmaﬁwmm
ST 1 & BT ST L THAT GUEN AT 3k 372 Fresd ST,

iiii) VT 3T Semantic - ST IMTfogeh, VTN, STV, WRET ST ST GR T T ITH
B T, WIS § T ST ST07 U S ST Jorelt AT ST, Tl F ST e
foham shefer fomm srosdTd, 37ef shoadl, AT haddl, AT I sk sha AdT,

iv) I faTaeh STTI™ Behavioral - SHhIAT Sd-Tae STTICIT sAxhie faeIi, T, ST, T ST ST
ST ShT ek T 81 7.

SIS THTON AR el ST SehicT ITH AT AT St At fiesd o Afed e Aiie Tt
fofert sifgeh Trar aTer Yeh =T A4 foRa shediT STTTd. T geiet SHTor

2. TSRAT (Process/Operation) — fe®iEd foemR afsFI@Et “OPERATION® 37T Y16 ITOiAT TR,
HEAH HIUIAR] @, AT FeId: Jeiet qrel TiHATTaR o e nTdl.can wies ik arer
TeRTTAT JTET.

i) 3Thar fehalT sler Cognition - TTfE firezavaT=ar gE SeTTer qt J & =0T, FIT=T I =07, 372
STOT =10t 2t AT forer Sfsha et 21al. sifgeh Nishae SATher 8T TrT 372 3TH TeurdTa. & &/ar HHt
ii) TTOT Memory - & Il Hfed! ST #ies TafTd Tevar=am g¥i Had e soar=t & ufran
3T, dTcehTeiieh T o <Tel Tt 78 = S 91T 371ed.

iii)a@ﬁm/ﬁaﬁﬁ ﬁﬁl’l’(Divergent production -?{I’cﬂﬁmmﬁm Wﬂﬁﬁﬁgﬁﬁ@
HATHIATH o TAT FHeaT FoUATEIS! ST STETET ARTA.

iv) shfsd fo=IT Convergent Production - & Sfsram sigfasr foha forehslta foramurer snret foreg, wrebreett
TR, TAT= I FHLUATHLAT TS ST FIYet TSI FIEH e H1eut & arel ATE 3.
V)WEvaluation-WWWWWWWWWWW@
& ITehet o STSTHTET AT fohT Siavia ATae Erdl, ST I AR ARTAT U0 2 SEier ATae .
T T WisRATET 3 TRt STETE STHAT T ATE. Wifed! W@ SEAMT et deT df THHE qured et
TARTA. ST foram st et SR, STToeT HHRie FATTER HIoTeT Johre forar s1fes aewmen 8
3T, AT T AT bt T SIegT SfeaT STV S AToal degl deet it are Sfsratiehl Ta fofa stfereh
YR T TS ST TehIS=aT Hd IV fohaT hild STHdT € | 9eeh T HHTeciel 19T,
AT SHIVTAT w2k fohcl TTel o TRUTHERTR 3778 ATeR fohe=l aRuTHeRRehaT SfaeieT 3ted. s el
TH T ST el 977 e it foha fepret fresa smama.

3. fafiet / Seaea (Product) - fiewiEs fammi=ar fma<ier ‘PRODUCT’ 31 Teee! 3T, AT fa=iR
T FITHTST? AT HI LTI ? FRT T Ho SR ST gqIar foramrqd oot 8. foer
freTeIe Wel Yol qrga foot, Hitd=ar Tauer fiicwid et gehre fHenret fohar feshe firesard s
ifiTer 3T d et SHTor

i) 512 fohalT Toheh Units - 10T SiToretl 31t 37T ST o] SAT SEahiT sieret ST dt sITel fohall ST
ii) 7T fehaT FohTX Classes - SHT UTEH STICAT SR 7T JTET HTeUl.

iii) Tsier Relations - JTHE AT, forrer, TemyaT, ShTAeRROTHTS ScaTe! Yehel Hayel AT,
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iv) GTHT Systems - T HIfed! STfereh AT 3T caTdIct Sshi=l €T e JT6d I T HEhaed
v) ®UIR Transformations - 1L HTiEd =T WWWWWH@
vi) e/ Wlmplications-waﬁ@@%ﬂﬁ@gﬂwwgﬁﬁ WW&%W@?H

B I Tk ThATUU 40 AT i ST NBE hed 2dld. & ALd S0 HeaT 3
&I, 2 Hiee fafoer Juffaefier deiurem sy SvamEEdt it =g e O dieams sgavarT
EHETST ToHT HRIYA JeheuTaTa! ARTaRIeh FeU e et Tt B1d.  Iaupehi=a SHATIRT=AT Ut faIfTe
T helod HHTCHe Tejal Aed shisd id, & o TIYl axiad Tl

Sgdeh SgEAlsh AU caT HHIO Hd ITeIed] ST SHIHE STedd FAlfdd STEard, ST
T IR 3T TR ITATd h1 S HTeT &S AT HITRT AN, ATATeheT Sa¥ el &FiHeds! I
TR HoaT=l STUEAT et ST, ek

fITRIE (3¢ 3) AT TERTIRTA et =T A@iUeh! TohT TIETd, 3 Gelarel shi, ST qtsierdr
FATEAVATSHIA STgcieh HIHTHES TG ICUTE AT A&l his el el I T, TRarciet Heierd
farforer shieTeaia &1 s Fuar=a SIS U Heles Jfehale FHear fHd, St SaguidieT aeetiat dar
FAT AT Tl 8t B i SR HIRCA A=A FHAET TF Hewr=n T S =
TSieiietdT Jid 3.
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3T HERTECTA T SITSRTITATd o7 THTSTITS T qHTeTT
TR SR TR
ENIPE
. 1. TR S
LGNS
T : T, . &, ST1EH 9 IR, I . I shicis, AT1RTh
HRIT:
I HERTSCTATS AT & TTHIOT FHTST=aT Hieshiieh, WIS & 1T Starre faa wfafes
3. WA (AT, ST, Yos, TG o ferersd Hiwrerell wmirer Tomr=am o, fireed, o, A,
TS SeATel TSI B AR STTSTE HiRaeh T ST et ATed. S, Seeeriid, Hehrfid o
iR AT=aT ATEAATaT o Sfied, fofiTva, STt Tied, SHeehdl ATk Jodeade SIudu Sh
2. T AT &1 HehaT o SUCTod BT STTEN SR Iate! SHTSTRe T forsdwor sHvna STt o1,

TEATAAT:

AFATET T HIVATE THNT AT I FOR Tt arem R, ffed anfecm=n
QeI Hiflgsh R =t il Al qarsrear adfed Stemmft oz Sieciell @, W
forwrern, enfier 2reT 9 WiEHfder O Sah BT, FEUME AT AT SHTSIITE T goIH 3Tvare ol
ST AT 3.
qrieed qHie:

TS 3R, T 1. TS I I TERIE T WA AU ST shaT Jefiet st e,
AAEERAT 9 O Sfia STaRRad ohal 3. T foawmTdia ArheTeaiayes el A
TS J i Aot T8 AT, Y, IaX AeRIedie dlhiare Saaaaul SHTSRIE S
@I STV A FHT TGl T MY & UM HE HIGUATHT SR .

TyTrerTe 3ED:

%) ST HERTSITcIeT SAehTidie JehI o T STE0.

R) AT BTHTISTE ToT o Heaedareei=l forsdwor o,

3) HSieH, ST AW o FHESRd < GHTSRITE T g9 Jeau.

) THTTATHE HTHTIST TIE=T= STohaT THST 5o,

T agat:

T HREHATA TOTTCHe TG SFeeisl FH0ATd AT SATe. AT, AT, b e Frerrrdiet
TR AT e & WETeRR HUaTd AT, AT, Iausy, o 9 siigs saeh! aren
FATEIdT B3 AR Heher hiuaTd SATel. Toe AlhuTiecd Tie T, FUal forgshier o Sueisy e
I =T 2 T TRV ST HUATA AT, HehfeTd e TehTidiel FHTSIRITETer ST feIsuor sHuaa 37T,
TR HERTSTATS STlehTi el Ta&:

I AN ArRTiiaimed gfld, Scdenfld, Sehrfla o witkiia T gaesr aar, € fa
T ST WTaHT S3h FEaTd o IO SHTSIT=AT oo SeeRiT FRTRed STedT.
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HTATS HeheT™ o foraeuT
T & ATfeh 2 TS, HOTRT STE WA e ot T, Swoft, soft, wroft s, Hedrs
ST HTHTETRIH & T TR ST,
e T (HTAUISAT — TR THTS, FSTE):
o7 ATTEAT ULOY T [T ST,
T STe UTed T fead.
I fUehett AT a1 1 6,
Tersywor : et sraciferea o FSteTSIRITUTT Sk BT,
STeATee el (et R, Jgtam):
Ted i Tl Td-3e1e.”
TorsuoT « ToreiaR, forgTa o e T9E B,
JedaTiiae Hehel :
eI BTHTISTeR UshicHdT STeddTd.
B Tt (TR |wT):
forsgwor ;. ImTiTe TmREaT o S |t
T TR SeHaTI HehfeTd v ST 3T,
HERTTI:
T, S o e SE TR SO T higforeh AT o TS Hehd St SRdTd. TehOT 38T
FERTUI ST ITETETET el TR,
Wit
forsgmor ; TeEHTaTT YAt o AT U
FUTAITH <tehe T TerTeHeh I
TArRTIaT=aT ST TTETe! foiTee, ST oA, Jeeehd! 9 Nl STerawe A1 Sihe! JTauaTd
AT, TATCH BRI TR, HIshUTTd I AT T e Tgsiied, aX faavidieT aremiaiTes TS
St fafeier fogd. ST AeRTIdier ArRiqines JTe TUAial, SHdIe o JqHSKI ITedd HfHeh 330
I<h B,
Hehed Ugd! o |ifieaens fdteror:
9o Tafeh AT Bl-ehigd, ¥o Zafeh T SfaATeft Haifera ST 3 0 ok ST SHieswl = wfafsier gufferard.
freen:
I HERTSSIA A TRl TTHIOT HHTSIT=AT HTHISIeh, TTeeh o Hieahideh SfaqTe araadrdl s
AT, TSI, HEERT, ST T 9 GTfish 25T e Tiet SR A1 TAiq ed. AT Jiad ara
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Eﬁwﬂ%ﬁmwﬁmwwwﬁamwﬁmﬁwm I ARSI
WWWWWWWWW o AR o
GHTSIITET HMTEHTEIS! 8T VAT 39 3.

TTHYOT SreferaET o el (foreaTiva wento)

IR FERTSIAT ATHIOT Tefrareer € Jead: Fefier TG ST, TTeemar e I, mtfed
T gfern, STeT e AqeRl o ATHST i FHIOT H(eeh TR, AT (e Sreqer Shifsia Arepiiaine

ST Jdeh=arell Tfeh STEUerad, shetersiriaun, feri=ar deduier s secfoc
ST sfaeTd SucTse B,

Hisfta, fetmeg & et (Ferds faega o)

I RIS dArefiained &t g shawert 3Tte. & & A1q 1 FHORT A, B A0y
TfeoR, HATE, YA AT I ST S qfrht Frwred. ARl o= o, wre, g, Ste s
TR feTdT oIk 2.

T =T A2 HigeTT ST e, Tl ATAEAT0 SH=T G20 TAMT G2 AT AR e .
AT AT T AT &R ()

fireer o enfeardt Tumde Aeiame S, e, Sadadr T st weaT fd, AT
AR & AT giaa (forega ferywon)

AT SEATET TNOTH ARIITeRE] o8 AdT. TR QeI S FHl 8iq &, T wmdia AT
S TR,

T AR TAATA, IS e, TS, USThIT MG HATIOT AR T A= Soera
fawa. 7 uftads Areiat feer 7 Saar fiefier sHad. @ A € o T o, T aean
THTSIT ST |8 .

TSR JTEATH : T HENI F Sl e
IUdER:

HERTII forfae Wit AeRiidien qoicnsh YT hodrd TIefRis IR & g
IR TR Ae T, HEERT o fericerar foad. faevidier dremiaae gehres, sreare 2dl o
e Eeohe fawrd. I HERTIdier Al fidine i ot Hehe, T, SIS o aHse ATeda
I1fereh ST ITGosd.
wEcaret e
9) AT TTHIOT THTSIT=IT AU TSI SicaTd JrTdT.
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R) Eisfia I srmEaRd! FeTiidiaT UM 3T,

3) ST TAT A=A SATIRTER 92 T Hid.

%) AT raTiSTe TRerd-Te arefier e,

) HHTSIRITEART STTETeTe) STsRia STeid Hew= STTed.

IR TERTGATT AHIIT & Facs Ahiieh SRR TG GHISSaTe TE@ T S FSfumRy
|G SATed. A0 FTSIT=aT ST, Y, $ET 3 Hed ARy SI8q0l IeTeard. Fev At iarer
VT FHTSTITE T U0l ST ST, BT ST ATl HMEHTEIS e Surm Stet.

g
¢, ML, 1. 5, — TS ARHTRE
2. Ui, T T, — I ARSI SHeRaoRT
3. TS fargehier — eteparteey fasmr
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ST AATHR ATfEcATd T draTer fera-ertar fAreror

2. AR g
et ferm w,
AT AT, ST ST, Sttt

FATIRUIUN SIS VAT VATl hied &1 AT for=m SAfor shd=an i Hecar=i 1 e
AT AR T TSI TaTATdIe! T BIEHT AT el HE a1 GEOM hedl § A He
Fefl. & oSl Fedl TR AR SETTRS qTEvATe Aot gt QURY St AT et i smeier
TeaRTeiT SATeATeIa e forsmar SeTfie sheom=ar gmi=l fifehcar s HIedTeTal 3o &1
TEATT hefl,

SIS BT 6T aRsaTe AR, SAwed Ao el @6 fefaaran s geaffifden Fafig
foT afiEde Tefavere & WO AHEdrETel et € 988 Yedehidie HHadraTarE S
AHFATaTd! foremr ST WET TE FOMH TR, aF, 9, ST, T, TdTehs I 9ai=T Iefiehe S
HIUTET=AT AT, ST ST Tt Teii=e T U SR FevSiHadraTe. Sfdsh Taidier
3ot ST ST e AT T i 81, a1 §awid <. 7. §. TR weurard; “fammengd Tee, @
ot fram FEUTaT A4, ST EHR SUEIETE!, e, 39 URd Sied, FH8 W= aREr 9,
FTCEHATH AT ST AHETEIS! AT € HHeTaTaTe ! He ST SATe. Feurere HTUET SH=T HIoETaTar
ST, AT G HEHRIT 8Te, CaTeaT TR Teq07 T S0 THTSIT HHaT, vl SATfor STt
WIEHT STeaTe! & HHadTaTeTe 4a 3EE 3Te.

fég guidier s, e, aof, fofm, ot ar waier SATeid SA=AhRsh ToHT Ahed diarst FH
TFHIAT AT FEAAET S 01, o1 @R THET 2o, et &1, famm s
AT {Heh! AR SFIAEeTd Hd JEE, AW, THAT, TohNH Tt Higel stae
T AT YA ST wihl HETAHT B, S FIAESIA AV HEeAH S AHIATETEr ftehe S
TS AT G €Y T HehedT:

TETEl foareR eEiet SR s ATt 7, qoh, S0 ST STehel Yodelg, HUAT= Ffsha
TR TREATA ST 3T, =T e o TR, qeheTh! STIOT Jear T Aok STeReTel e 3T,
AT TG HeWId g, o, T el SATEAT Hecd el 3Te. d FeUTdTd; ST Hfecares fareRemre gema
HigUf et ST o HTfeeaTeT S=Tieh ATGHY 3T FUIdTe” HIETIT Helferd SciedT foforer sreehi=n g
forame wfeca Aigul e AT STUfera 31Te. T o =1 w0 ST JEqHE Stedl. dt faed e @@
foramrdlier Tomdt 3ty Bid. 1 form Aelt fedr=a 3o Aecar= Tred AT, Thge 81 4HIS FecdTe 3T
3T, FEUM AT TREATA FHTST el =l |Teeh aTeshal 401 STANER ST6d.“SIh! 9 SHIS Ar=amd el
Tiepfden ST foem Sem=aT dadier ST wic el el e d WU deieR difecd
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%ﬁzr WWWWWWWWW@WW TEhT, TSt freor,
TEIH, T, ratereor e e R Rrfecaes mieo CaGIRGE G 34@«1{9-1 TuTSTIse fehar
TS TR o Fe3UT 0T, FEROM Befoot. ™ gemat fHareeh aqg. 3. Soiciiert i1 Tiftrderer 3Tred. o
ST TREATET UL AN T, “SeITieh el & oSl W shelal!, Salel STTaTed suTRl, SATelt 7d
STHYU! TfHTE SHUOTRT |TETAT AT AT qh TS 3iaeTd, s o aread IByHieT 3ut serelt
T SR, STk TE § hale Heaiel fohall WIaHT Sk HLuaTel Ao T8 d TSl BgaudTe ST
TN TR, TGH ST T RIS o ST TS ST A, ST GG FoAT forarmeoft s
TR TG STCHHT ST ToAT SATIOT TohRTE, ToreR STl STHAT. 376 TaIl =1eT QU g FRI8T
TN ST STTR. AT ST TREAT AUST ATfEeT™ STei THE el 3Te.

AET WIS ST TEHTet GurT
TETETIET ST foraerefiTam AT TReT=i fa=T seerd et 31T,
el TG TS FETCITl; Ed-dldl-U T, HETTT, THFL o S HYRTAT Wehl SIS HHTSTISHEATATET
e foeiel fewd. @mies fafoy fommam §q, Hed &t AeRae! i, @ foaanaT ATgfehder T
ARTE O &1 T AT, . TR THAE0 Fuiand; qHEe™ & @d SofEmemene! i o
HATARE AT SATe. AT Fell TAUIEIS! o ST 312, & a3 378 I T8 51, el W01 g
T fraeayd g AT, U Hd AT H [HEEE! g s SRit e Jati s el TR,
U THTIEH & FASIUIAT ST §HI AU HIOHETST SEREfedT AT 316 Al J1ed.” Ha! §r
AU AR TEREEHT TR SHdTd 8 ATehRdl JUTR ITel.38 O, i THRICHTET 81 39S ArH-=aid
foraer e, & 7 S AR, W TS WG S ThTHi Y YRS SIS . 6
THHTAT ST Wih, WWWWWW@W%@% 3 T L AT
rfar B Wﬁﬁmﬁwwmﬁ@m@ﬁwwnﬁawmm a
FEUTATA;“HETHT ol AT A AN ST STl e $a 9T 3feshad 3ad 8id. ATqe
WT%RTW@»&Hmﬁd%didwﬁwwwﬁwgﬁwmf“mgﬁaﬁ%mmﬁ
HTe. 91 g¥ TS Juieaared forem gurerearT i s aferatr, sfrai=n e wrat s fmor e,
T Ui THe 3T WAl ool T8 ATRRAT 3d Tal.

STl HTEBTITHA WA TS FHTSI & SEhc - TU AT fearediat arfecdt aidt. fa=amer saes Tsrhir
ToR A WIEH(deh, e o ST ATHACET Fiell Bidl. AT HEu F0ATeaT (e a1 HHISTH
T e TofRTe ST & fommi=h STv] ush sew <ihee ST v SAeeeredT SR 3T el Bidl.
TS AT FHTSITACAT TTHHTAT Tt Bl ST e SIS ShivTTa! T Bler=el Fael R
13T SR A AT Eelt, =T THAe deari=dT, Jgi=a1 o Hedi=d1 Heqnandl & siewd, Hepied aet
ST SheaTHes AT ATHTSITET forehid Gea T, TToft S TehT ST 13 UTGeTaR T 819 AT et
a1 FHSTA &G1, TT, AT A1 FeeR T sifedd =leheld UeedTes FHIST=AT Al Iuhieh
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EﬁWTQaGﬁmMohuohd TIS TN BId. Teh YhN &1 Tieahicrh, Afeeh, QTSR o Sr=Tiieh shighe Simett are.
& IS BeUl SEYIH . TUT AT TS HHISIAT AT WA Togell. HIOT Guiear HTM07 eizier
AT FAAMEE d AT qHTYE GESI gial. eI SOl i S AT SR
TR SR Seateranfor ¥ o=, TS a1 Susti=an ST =i Hefer ST ST @i
ECIaTal T SATTTT TG foRTeT S SaTeAT=IT W HishesT e,
HALIST T ASH U AT &l TAfoeg, ST 3aae ST foredn qAfdameremE! SR e, & wRd
=1 fHestett, A foremiees AidysTare, srefere, Sfawe, T dt JemEan Squeie JER Hodrd
3T,

SUST Wed e S AT TR AT AT HEUT AT HeedTel] SATe. AT AR HST Hadeshiicish
& TS, AT WA e GUR AT fr=m 7ig Anter, AUSHdiet & S=Tie diemr= geard Feure
7 ST A At fowam=an Feiamed et ael e HTe.” AT TRAT=aT |
TAEIB I T SWRTTT sheT.

HETCHT SRS Fe:

TRTCHT SARRIE Bl (8¢R19-2¢R0) & RATAS ATV TR Yord, Riefordsy, Afsfcae
FREUTAT; “wTgearen (T seenfud it s wrehdl,a sferai= ATfeed 1 e, AT Hfiehdd T dfeaiean
reTe Ta fequmt wrfeer fior sher,* “eai=a Seriies TRaTqT |HTSieh |, &i-fRrafor Sfor Sraet
3. WETCHT Hed Il STk oie
e, Sasr=aa WO ST AT SieHT=AT TS qTeR T TehTST kel oI AT ATt
TTAVITAT ITETGT, FHAIS STV FTRIVETE HTEIR T3 TRl hedl, HAATHTT SHAETST 318707 Juetser
ogTdl, BT e HewaTe foem 2T,

(%) TAT T (2¢lt)
() TATTRT (2¢03)
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aﬁﬁw T SR GHTET TeciedT SHTETER SRat 21T shefl HTe. dTfies Jerfdiel quieaee
WWWWWW@ TSI T=T SEREhHT 3e@rd ST oFi=aT 7rr 39

RIH=ATET S BT U RAAh=AT=AT el JUM ORI HEwal = SEquarst 378, forier Tsareidicr
foramafi=l O AT ST, e SATOT forareh A=At SERIER 6 STaTET, Td HTe GHT 3R, STicedereeT
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Cash In Circulation Nearly Double Post Demonetisation
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Digital Transactions Jump 7-Fold in Seven Years

(Volume in crore)
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HIRT T (Usage trends in digital payment instruments): fafaer fefsreet v aremt=m s
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fohehe 3T T (Digital payments as drivers of digital economy): fefsieat sreferaeddiet fefoea ‘ﬁ?jﬁ%
RIGE]

T (Growth score): ThUT ATEET ThISR

TTHTET TSI TSR

2017 T 0.08 — 2023 T (.97 AT TR,

A T T TSR

1. Tefreer aveatdt aam T !3;%[311 (Enabling infrastructure for digital payments)

2017 T 2023 ST T gloei=h a1e 29 92 Freft 3.

a1 feseTeed, TR, 32t HERAAT, ST QR HIGHHT ATEAT AT HHIE TR, SATHeS ST fSRfeat
Yeie=T TfiehT HIGAT SHTOT STEeT 372,

2. feftes utie aremmET I (Usage trends of digital payment instruments)

2017 T 2023 STRIH AR 5.5 T2 T TR,

I1d UPI UHZH, IS dT0X, ATUR YHH A0 HTEA icigd T UTEhishg HIZAT SHION STer=
THresTeaT gefa.

3. fefreer eroisaazen T U e ﬁﬁ23=r (Digital payments as a driver of the digital
economy)

I fefea THeg AfT STfeieh aTe Ji=aTdicl Tefe TIT hlT T8 — HRIGHTT 1€ ST0T HHT HaATEd
BTV 2017 T 2023 TEAH 17 T2 T 3R,

DIGIDHAN Mission He5 WRAT TSfofeet UHE SohifeeAre Secia1a a1 el 3Te — 2017 d 2023
AT FHRBIA 11 T TG, 42% STk 16 &L, T [SHeet TTamd Giere, AT, ST STefeweieat Hehiiesh
e

AlesldiE (R028) RaredT fefSed saaemisr dar HAfor g ol grer. A fefrea
Aiesd=aT A Tohde & cied] JHEES UHIH $eTHE (UPI) AT Aesidies e Tt fisredl. e
TSI THIUMA SHfed SFaeriErE! UPI =T ST o STRMIRR ToEIentu ot W STefeqeeed digar
ST fefreet THfea TR ¥ e SR AT

WWH@‘T

1. Dr. B. Udaykumar, Mrs K Radhika(2017) Demonetization:India's Cashless Economy.,

2. published Horizon books (Division of Ignited Minds) https://share google/BAWVKP
S3tEOWMgB

3. Dr. S. Preethi, Mr V. M Sangeetha (2017) Impact of demonetization on Indian economy
international journal of Research in Economic and social sciences (JRESS) online
at:http://euroasiapub.org.vol 7 issu 3 march 2017 pp20-28

4. Country That have Tried Demonetization in the past Groww, https://groww.in/blog/countries that
have tried demonetization in the past

5. The High Demonetization Bank Notes (Demonetization) Act, 1978-Wikipedia link
https://share.google /gnxbfzG3K7Vks4fl

6. Alberto Jose Hurtado Briceno, Zerpa de Hurtado (2018) Indian Results of demonetization
2016,Humania del sur. Ano13, No25. Julio Diciembre2018, Alberto Hurtadoysadcidizerpa. Indian
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Hm HRT3T!Tﬁ%?ﬂTﬁTFTtﬁTﬁﬂTUﬂTTiﬂUﬁEIaiﬁﬁTSﬁthq‘ﬂFF!IﬂEIQfFHfﬁEﬁH

TR T8 et
( Emereh fermeff)
TS 1. GRTST Tt shett, Aorsa 9 o Aetferanmer, der
T, 9689347220
AR
TSl wifeeare W watd et ST waferer § shae aviMTe foawr wuE T I, o e
ARTeaT Afor Soffater stforsa AT wevE foskfea At STTed. ST S@TTEd AMere e
T, A, SR, Jad! STOT IR[-9&ft a1 TaiT &= Toh A6 A o 38, Te! anfeerdia
fedueda I dierer TR, fret, Ay, e, uroft STftT Sfergst a1 skt gret SfamE g gfems
foT At e fHEmiar SO SITeTd, A7 9 Sk et ST SR 99 Her g Ar
YT T 3T IR,
TEATIAT ¢
TR SAfetd @fecar=i HeheddT 31T SaTHt wifecs G Sfdfsier 3md nfor gaferor ®
T GHTSIT HARBE 378, e a1 Sehead AT, &, roft, ae], 9efl, S, e SAor saeqdt 37 |ef
FeehET THTINT BT, SIogT Tiaeh fohall shall ST Sifereh ST Hitehfcreh TRITERUITET ShetTcHeh Hag =
HTEAHTT 631G, LT, dogl caTeT "TH TR Aferd Afec’ T8 Helleet Sid. Jla! Hifeerd & waiarfi
TfuTETE o Fd. PR FeESdid A &Y T HIAd 9l T armrires
FTATERONER STITT STHA, AT A T RGehT=T HHfGehdat ST e fftfdtar 2 sraa.

AR ATV WETTATS AT ier gatarufter srfersr
& 3TIOT Afereh ¥R TTSITEHR o,
T TR et fFem
I TS HET BT St FHATA ST Uraet Tediier ferel aroft gerw 3rer. frai=ar s1em arfreana
HIOTET W R0 BId SATOT A &30 Helrg |1 e, S AiSu FHETt el R, STSr=ar FHield
ATV WY ATOTAUNS & AT (et qeciell ueh axial, ST Hew AL e siiaad
B, e foRToaieeeT TRITeRuTTdet wedtte), S8 2l SiaeaTe!, [ Mot €ew Iard, S et sfor
T AT ST AT E1e 3T,

| TN TSRO AR H T TGRS+ Feqaoed! ST A S A7 ST
SITTereh TRATaRUTT=T Faid Wit HeT foar 3R, il 3i1e, et SAT0T 3= JIoft T STl IR Feue=
TS I HATE. AT HIeSTd ARG TGO FHeT Foefl, dff AHel Fr=am STt
=T SATIOT IRTqeT =T FeaTT= fohel! STl 3T, T T T8 el HTe. THRM = 7d, femt=
HEETATd &l GEd AT shLdTd, S HIell AT SHAHE F0am Had shidrd. i1 Jerdrgr=n e
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T TS STV WETTHTS ATfeed

el e WHiHT ST Feidier fofay oo, S8l ga1, Bl S0 heHes Areardia
S v Heare foaR Aiedt IR, Ud | USeTd geiET ST St wEt oA R,
AT HlATEERIGR AT FHIATT FHA e A A JU 3Teead, TS e qeraort et
b sheft 31re. a1 =i wnfectdier (e e © shae AR Fd, @ AmarEr e s

TR St wforar ertfor fertier ager &
FETA ohel.
FTeAehat ATfoT fent srefi=it udur

SITCTehall (SeTeh TSI SiaY) AT Hiardied 3, fetees, SR ST uxp-ati=r stcid o o 3w
TEd. =T G AR e Fermi= S 3 oed, d WHell JTdiet el IART FeU M
. Y3 9. A, SR, HIRT IISTIEeR ST ST S F=a shisida (-1l &1 QTieeh ST Heficshe T
THI AT,
AT, &Y, WETR ATI0T eI eTesT

GHeRTe frert shferda . di. wem i T sifgdta e, Tt sfon & € i swfad=h gea
HEE STTRA. AT A ST AT ST T g WA Tt gt TSt a1 S @t wrdreft
A WU Hg 70 T ahel TR, =41 AGHATA Iciielied Taa 1 daIgi 10T el seerd SIom €9
TR <gTaTeit shioar

TR HTGBI SHTEThIRTIT ST JTeiehonies fHemTi= <eTe g% AT, T, €Y. Hesht Aiea
il T qUreiciea el AToaT=ht 3o THIT AT, fofdt ol feemia el did gerer 2 wi=ar
AT FHMA SR TER AT, S 9T Fiae e ST el TN AT’ ST HiodmeT
ISR TS ST ST THERTI=I TRET ATETCEAT HHET HigH TRATeR0T SE0T= HawT 4 7.
TTHTOT 2ATIOT UTefTeR shTearicier fant fsror

TS} TR e o shares Tt Feu 7 ST, FreTie T e R 39 e IR,
SR ATSTTeh: et SATiuT seariiar

ShT HISTesohTiel SRSl € shidert HIUIGHITeTet gwehlest ST SATOr faerea frrem = sreeet
TerToT 2. AT ehresriel Tt rreh T e, fS7) aroft SATfor geehies ATeft SerTe TR <dTd. e
AT AT AT SHEeid TN Sl TTEEy HISAT 378, SATQH d=rsiia A7 frent =it
AT Heftr SRR BidTd. cai=dT ARTiERT S SHerdiet fdoe Tiaredn dfdd deHTq s

AT FIER IR THicig Siehiet =T ATfeTd Taiarur 81 Uk Heaad (oo FeulT dl. cieat
ST TRITSRUTTEIT S BT ST SSHaT s T 376 TS shel TR hl, Slhiet ATedT SHga=T HIa
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aﬁa@vﬁwﬁﬁﬁﬂﬁm arTfoT e
snifearet w1 e el Yoo S Hed IR, o I S A1 @ Fae

TSI SR ' & Ol TE9Td STEaTd. ST 3 941 T8, df 9ear= RIeR #id AT, Sames
STAT S ST T TRaeT STl frerri= wowr stoett, a8 @ rvai=ar ISHE Field TR sd
.

Frertasres seaa T etat
TSIBIIT aTEF ST AT (PESA) TR AT Fet et areraverr=i diet fae 3T,

HATT{ereR ATUHTT dTE SATIUT FATHTT SEeT: ATEeATd el Ueh T oy
HTST=AT JAA T HIS Hohe FeUIST TAleet ATHT foha STTfersh QTawT aTe. Auet |ifeed ar
fersmrer S1rer STvftereer cier 8% e IR,

ATYHT ATE AT SHIOT ST TRUTH

qedfl TR AT &4 SR feweT® e, A AHafTHG HRUTTS @1 T a6 B 3T,
TG AREEAT, SRR ST Siae arle Scas &t AT T&T HR0 3Td. AT AHH ATEHeS
BroT= Sveht fmfor et 3T,

Tifecamed A1 g Tfafse AT TeaEEaTeT G IHed. W IR THE S0
TATERUTTE THTEAT: BTfeeaTaT AT gieshE

TS AifEcaTd TteRuiiT wHveT ( Ecocriticism ) é@ﬁqumw
3T, S, T SR = TRTaRot Fefter ST 7t hider 7T et A1 wawla fawmeste 3t .
e T aw

Tt EteTe T GRS TG dTedTd. et wd, T, <t foha gawstia § v wsfie
7 TS HRNTER THaT=AT S0 UTdeieR TR, shaes dsiiad ATal, T &, Tuft 7T ST aremean
fosffar ereapiforefiel STTaTr=h wTeHT Savr ar wefterd STUfea ST, |ifeeTd el TIeRv STETofe SHTSTRlq
TrETeraT ST e Spearehe =i WTaHT ST 30t &1 3T foT@ommsY 3 ST,

et daed eafor TeeATETSt SuTIRSTET
AT Fes THET HigT STANT AT, T e 3T V0T TSR] T@ehi 5h shell TS,
TR WA e garar geararardt fei= st gt sheft 1R, i W Fevare FiEl HEw
3T Fearet TR
1. I AFEE IV ST e AT ST ot SFIE0l § TS Fhaed HACT TIesl, THAID! %19%
AN ST JTAT HAB (Y% T AT 3T, B Feia=f 71T 3=,
2. GO TR0 ST ST GohT HERT ST ST U, Sedfegeh STeiel ST deel SATr
RIS UTET=T ST STTeT9eh 3R,
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3. W AR HehedHT: TATT ohefes ek F HIHTAAT FITeRUTIeISesh SITT&ehal 3o sFeuamanat
iR ST RV HW HUS. TAIGIGIE SR Aieed HATMT €T Ioiel SR e [P
PRIGRICREGIISICIcH

4. Hfs Iy TETAER TteT 9T ST Sl Tt e feeame St SR fos T,

> ey

TS HfEeT I TR SIuffe=T STETET Saa STdT, 319 TIF i i et &1 Arelt Sfieran
HTYR TR, Al fGTaT Feteieet! T AL 8 HaxT STS=A1 o=t I HAfeere Hewr= 3id 3Te.
STy TTfeT et fgmr ST <gTaT S 3R S 3ATe, T FHTSTAT JIEToTuT et Tst=
TS, ATTCaTEli= FHETosin el ST AT Taiaweiis FHia AT TehTer AT0T=A1 3 oS 3Ted, ST
STITAT FHRERTIRR ATd STSvaTd Sa ST,
uHET A qUld: TSR Seeisd ATE § HIRld STEAe, WA e Wdted et
freTia fomTer % et 312, SR fogeae gisaer Jret, ® e w@a: Ak Reravamams! qar=n
ST & 1ol AR &1 FITeR0M ST e ATevaTqRd Hatfad = el it eI shtd Satelt
TS, "SI e 1S ST, feteres eam stafarl” &1 Hf Tt Wahel o ERea0r skl der 3Trstean
sl Fdid TS 3R, AUd) ETfecd AT Jae=T=aT Hrid Hdd SaedTIH0 {111 eraad Ui, I1d Tieht
.

e oy el
www.viirj.org, https://www.viirj.org/specialissues/
3T hdll, PR, .47, HEMR — Marathisrushti Articles,
Blog : et STTTR SAhiAed : AT, &, H8MR - Esakal, https://www.esakal.com/
AT AT FelT T - 3P, https://www.tmv.edu.in
. SUheIT Y [S7esehl - Webdunia, https://marathi.webdunia.com/article/marathi-
. ST SATIOT STt TSI A7
. AT ST ATATSROTT e sget - Study Circle, https://www.studycircleonline.com
. STfash dOEEEE ;RO (Global Warming : Reasons) - HU3! IEREINE
https://marathivishwakosh.org/41950
15. TIMH & (Climate change) - AU foraenmar, https://marathivishwakosh.org/56709
16. STTIe ATIHH TG : Toh GHEAT - Marathi News
17. Paryavarniya Samiksha Aani Marathi Kadambari
18. 9ATaR0T Gareld - Vishwa Marathi Parishad, https://www.vishwamarathiparishad.org/post/paryavaran-

sanvardhan
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1. TAT Jad
et fmT.
FHAT AT J I HeTfeeTe™ sieas, S, Sema

TEATAAT:
|ifeed BT GHISTET ST TR, T SRR AT-cA1 = 25T, Shaeaaehdl, day o
e, A, S, ST, daTe Jmed 7e, SN, I, UShd, Il § hae T TG St
RS CHAT. cTHeS TTeoT € Shdes e 7T 7 TedT |ieapde Sufid SeieiieTe.
TSRO ST Hohe AT T8 T Alfeeare R B AgETe 318, FIS! HiieeT=a aredia JHR o
TREeR{ET I SITUfiel ST, EelaaRierar ST SIeTear 2Tehd. e, HTiee H&hdl ead T
qETaReT STqUAT= ZET 3, & forel ek UshHehiaTg S Tes o AT eI STed.
iy, @&kl AT TR 7 AMEt e qeMd Ues oA, Wied ©
T ST Tet anfeeare dewiad At fowel HeshidieT TEREE T ST el 3T el
STofter fafor sFaaTTeeT= Sfieh TIF Hievana STet TR,
TS TaAT SIth . ] STIUATe TG JTaunTeT HTET SHOCHTINTh e, ¥ e §
e TR 3Te. WA S e e (IaT. JEYS,ASH) HEATcHE I Hieapiaeh
HEET T TR, AT ot sreshi=I Tedes QTefieTs I STIeITeT SraadT 5.
2. |TTEe 3AToT ugterr:
freiqrRmfe audt et Femtese weafiersrwied, fameeeeum g, 7
T AT SHTE e STl
Aifeer iUTaATaRUiEH T (Ecocriticism): TR SAT0T 9{aior FreadiciedsasIgo T
VoY, 3SHIES, TGNOT) HigH HTSITHER S ST SH0AT=! h1e HTec ST,
R. HEHT SATIUT GATERUT (Culture & Environment)
WWWWMW@@%@W' (Mﬁwmaﬁﬁﬁmgsr
3TR) AT I&T TR FHerTie T80T 0t © AHET=Ed Faied 3TTe, ST Su s ot .
IO FTfuT Yeror: fafere wor, Seda ST TiUiqe e, @ S vl S (38T, JedifET, qeatht
foraTe) HEhd ST/ Lo IaTHeRd AR aaTa T aasTTof et e feefisiTd.
AAESSITEAT: WA el SThITER SHTSITAETHTISTR, ST ST Hiehfieh Taiael Sed 316, HIaT=
TS frrerTiaR e uftome giderEa.
3. AR, TRt STTUT U TeRUTA AT g o
ThATST T GIATSROT:  SATfedTdl M0 Ao dAlepeTecara (el oo soar=ietesret
TR TIATT  Tod =T Jieh Fhell/IThIqEIdiel HeEehlall STaTe sholel T8, TeATaR
fremTidier, SRrerdicr Bt HTRie! Hohe A% o 4, B SATURT fHehT a1 Hal. o I1 ATEAHIGT al fHemien
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T e uchlcfn:m:rqmqam?ﬁ ITIRT Jareht, et STIeTer FuTgst STHTet Tad Trare, oTeh
qTeHT SATGETE o TTHtor arefai=h Srad

SIS HTEAH; TTfeed ST Sk =T ATEAATGT HRTaR0T=T S (U iaeers! fTshant
HIUETATISR ST, STt FeT=aT SHIeTaRg T STawh TR,

ISHITA AT T, AT & He! S ie JaTaR seicl 3T, Hifeed o Sehi=n STHET
3R, 1 foeet ekt THd e TR0 € TSI TG TR, SIS I df AewEre TSl 372,
I AT et i A ST =1 3T TR, § AT WA= HIHHIG Ao Bl ATl HATe.
2. TR HTeTSH TR — “HIEc & THTSTS T [STed et 3T8d. ¢
Thoughts on Linguistic States" Dr.Babasaheb Ambedkar (First Edition, 1949)
Sl ATEFE T Fra™ A=A 7o TRAVIAIAATE,d ST et AT =TT HeeTaiTe e

7 TSI @TfeeTe! TS o Hitehish Hew Y Ed. Teud el Tl ol GHISTSieTerel
HferTST Wi TR 3 foerT A,
R. ATTEe SATUT EEhalt Al ATAEAT :-
Hifee & o Hehd = SRS ehie . ardewiaer. 1. fa. Areeset fafeda —

T A TR AR AT qEEd T U TS R STR. § AT e eEed ST

Hfee" AT TEAhIARTIo=T TCHTeh FdTd.HUS! Hifewnd SauTiec, e et 2= s
T
“fopTer AT ST, T < T GBI
— A T, THE -  oTqTTEA

"fepaTer ST ST, Tt FaT I <" AT S Arfearen 31ef W AR A AreATieonan gy
T AT, B e reanfereh I~Tclt, SErret) Tentedr, ST gefteft stfgierdT Jren smentia 1.

forg weorst wqet o srate, gref, SAfor Sfarreht afskam. am STefia e Herrst |imard o, geier
T, JUIT0r AN SAeTa, df T e e ad. forr 37 ook |meita ST oTet &9 3118 srefonen
SEFAT 1 faama S B, FeU Ul e STME THIcHA BT, SO U 0T SATHE el
FETET RER Ho TR, 3 SAAT HIaviH SR giord hidl, T JEE T 3hHTTEN, $45T
e AT FATHI TR

U ©Y GATAMIARRUIATA hY, SfeaT Saeh! geiar o7 g¥i ITed, sl cTdel S Yesh 39T
AT, doeT el ST TehTcHdd ®UTIG Bid. ATaT 37, ST ST Shl ATHE Wa AT, STU] il
b T S 98 TR,

T Tt 37 376 31, STeaT ek AT TTeAT Ll dogl af Guidiel Seash T Tah fafre
T T, T T T SAtre STt S A, gt aor $aR At A fiedr, o sht ueh st gaeht
TeHET Blal.

FHo5, HATEATICH ATEATCHI HTeTTEL SATHIET ST Tedeh hUTRIT TheH BI0AT= AR
A, wﬁﬁaaﬁmwmwmwaﬂéﬁawémmﬂwm —eﬂ?rsa?ﬁr
GUIAT SATMOT =T FRE! FIS[T S8 SANded qreal. WWW?MWW&T
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HW&THT&H%TWW% Tl SET TIRT 3TE, SATI07 SAeh! SiegT T ST RIEE g =,
SRT Al T GETa U TR ST SaTT ST JHste ST,

3. @TfEear AUt " ieruT

IEELECICC

2. TSI <3 FEUrdTd —

“ARATTET B TSt & TaTe TTE TTfeed 3Me.”

THH HETIST=T ST ey fogd ad —

“FeFarcelt STFRT HIRR SF=™

— Hd THIH

I SN A=, T10f AT et Frciet ThTeHaT dIeTery Urdd. Jerdecti™ Tae ST qUi &d qorm
RIS ShUdTd. ThETecT=a HIEHIGd 92 femi=ar JH1q eu Ei-gy ¥y Feud ATqeara
¥, FERAT SATTOT TATERUT TTeT IEAH T

TRATT ST TSI ST=TATERU e 3Te. 741, Uad, Jaf AT o €1 foet 3T,

1. oft. 7. 91 TRvTar —

e 3.

4. STy Tt Arfee srfor vaterufte Srofer

SRR & STEFOTTHeS IO STete qatarute gweter Sfdfsier sArgfen Fet arfecnd faad.

1. 37T |1 FEUTeTd —

HTEeY, Hlordl & TAfAA eI TRITeRoT AU HavT THTeT0 AT ST AT e et ferswor
ST ATHAT. A ARG Aifeed ST AR AEM=RTN Bl .aed § dre,
G, e, FATHEE, ey i s wivwhiw I Al SRR e U Aot
ATTATR AT FHTSTI=AT forfarer Toem, Goe 107 Section. YehTeT STehaiaiTeTIodTaT fag .

AT W FRUST GHTSIr=AT fofoer gaeaifos=fl Sreerar 11T mer fomm or, anfefeash
TEH T GHTSTTA ST SIeet, THET, quITd SATIOT o= fHehior shuamanat < foem sa=h T,

AT ke FEUIST JealToRicl TRITeRUN SerTel STSTH BI0T, SATHeS ATET Siem, O]-weft ST
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GATE . AT TUMCH s TAATANT HIFATR, TR TR, SIS, ST AT HAQR AT wamred
ST TGS FAa™ Saehaid Taviie dT1e Bis ITeh.

AAHISOfET 2T &1 Fasues gfskadier Held Hecdqul Io STHl. selfhe Junelid Harsof
TERIETTd HTMT ATEHIS BId. STAToheeR Aigdeiel] 7 TS Shirgdedg HISIA! SITATd ST FHeTet qTeehies
SUTeH A, T qeTiT fteTet-rgames Hawrsiufier FREEor shedT 3d, e TrEsishdr ated ST (e
forame grvar=ft srerrar et 2.

TRATA ST STHATATAUEAT ITFIAT SATIUT YT Teh Teherd:

ST, AT T R ST ATt $33e JoRTARIAT ATes scifshad HAaMHTTa! HTevash TR
e g3Ee TN B TR, WA GHN €16 2ok ATHHEAT 3T AT SAT10T THIEHIET SR AT
Ied HATe. AT [Siea $fean FEsmAiara AT IRTIAE! $etie Frfaelead! gurel e, A
TPEVHTSR SciTehel HaaT Eo3ged Teeidl 4 Xhd. ATl T8 Talier STk Jehed Teieol STaedeh
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AHTOTT TS TR ScAThe T ST SATHTET Sidel! 3R, Tsd TR ST Figuft, are
ot TR SaX TR WS SqTsho TARTET AT & shell 318, TR TR 3T =TT
ScATeha HAQHTe AL TRINT ohol TR, TERITT 2T AT

0 &I HATSET Q¥ . TERIHAH o0l WA
33 RISt T SURRIR TR T GAR ¥o% TGN WIS WadH L.
” TR 39S s el et S R
10 I T ATE. IFET HIRATE TTHE TR s e

A st ot s 3Te. Racecie=an g FeAmel A HeEien sethe
AT FAAGH HUATd 3Tl AR, UM, AR A7 Rt IRt Teohed g% 3Ted. WRd a1
AT AT VAT FET ST AT TREAATER T o T & sclisho waaH
RRISIRMRICERICTIN

FAATATAV A TeT ATSETA ATIUT HSAS:

seTeha WS JUTeI=aT Al 3eh SATeg 3. Tald HIS IATee Ul ditieh
qTRT Gferert= STTE, forsie: JTeior 9T $etie Frfaefoadt S1feer s1re S1ifir st et stfafi o,
TSR fohal T T HaeRishe SUcTsH ATeld. fefSieet aea=n o1vma IEiel U HiaT TeeT TR,
TG HAGR, AT HeAGR SO AT L A Tleh scilehe AT Hefa™ Joredt araeoarg
eI TEAIA. AT T T FOATETET ST IRTEIT ik AT ST HIfEHT STarvaish 3T
ST HAGH ohs, TATI 0T, ST TaRiT qifieh e SUced T8, 2 T Teh SUT 3T T1ohd.

TS GUET T STURET Toh TR T 318, scifshel daq GLard 3T6el i, e gect hiuareat
T SRETOT S0 ST 3R, WA= fSeamgaeiial GRaT quie HedTe 3Te. HaarT= TehH
feha dToreh g e Tl WISt sl =RY 21 Yok SATIT Shivfiad) ST F1aT Haa i STehdl, 3791
AT AT TR,

FEIRER 3T e ee Eie eeTEl 3R, WRATdie Team= ARy shiaer
FawrSoie SfsRAT STel |el BT HRrET TTEU0 GRING TRd. seThd HaaH gE HuAErE Al
AT AT GEROT e SATed. ST & HTM0T MU e Sl HEeTe Aed. HHAH
ST ST TG HRIET R Al TR, T s Toheld daqered Hevid foiRTe aqet e e,
ST ST <hIVT HTSaal, SHT AT ST, fohdl shied SaeT STTal, € THe9u qiTivd oot SATaweh 7.

TSTehT FATIOT HATISToh SATGET AThTLAT Jel TG, TSteh d eTiefl Fefl qoIraiTeid IiehT STg Irehd.
AT AT T[deiet T T2 SEaTel fofier o Srehdld. (Hereuysh Stfershrt STor shr=mt i1 el
JUTTeAT FRIFUATETST e SATIOT SIRTEA0T SARIS. HQTUHT Fefi JoTTettaiTera SiehT STT1OT Wi 3¢ Trehl. foramar
IO 0T SATIOT ST 00T © et Joet SATed. shiel TSTehid U&T 76T Jlchelle e Iehdld 2l
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wwquw.wwa@mwmma@a ST SATTIhT T FHTTATEIST
S TaTTRIT Ao shLol ST et fefdiel FARTeRtoT ol STTaeesh 31T,

3T TR ST AV TR, S Tohol HAGH ST EITo SHUaTaS! Sk Tqersh et
HEAT=AT A SeleT ARA-AHE WIS Tqauh hall 3T TN Seleho JUTCHiehs EHh0T T a1
TAHISTOTT Sie3 FHT ST SRIEEhIT Gede! shed &I,
TAATcHeR STRITH SATIOT ARTTdeh ATHE:

TEAT 3SR scATohe ARG $-TToa4-8 MM AdeMT=al IIRS] JHASSTavi 3R,
St foreeiutheh e eSSt 3d. A1 SHISigR AT sfhT, A §a, R1efr, #aeM geel 96 del
AT 37T, HASR JTIT SIS HTSTEN THTITSHLOT LT, HASH HdT ST ATAT Ueh (SR ITIUheh TiE
TR ST A fod st fefSeet aremaT, wofed TR g AT Trriest=n shrad
forame 3 scferel HAGHT=AT IR HEweTe 9eeh 3.

2feor I TorTieh SRR scliehe HaaMTe JRMal! SRINT shet 3ATeq. et et el AR
TeEIie AT Sofe ATeUTeR Selishe STEA $-HaM Sdel TR, ST I Aisset YAgem ST
e fefaies TSR Taet A Sonete fordr sty st e, Rarsctensy et s sy

HUNFHS sAfho AAGHIETE M8 ST 3Rd. HIE! TSI ARl FHATIERT AT
TR AAQREE safshor TN Haal JN el TR, J& SEfSiHar Tsam =i
FHATAAE! HIEA slohe HaQMTE! T Iucied F&A foofl Bidl. T e Jearm agi a1
FHIEAT HTed. AaE I fawrd hl sclisho A TN L ATEY, T AT A T, FSI et Affee
3ATOT Hefa FLieqor frereeh 31Te.

TR TedTdier fafre smmegm earfor 3uT:
TR BT ST Halld HIST AIhRITET <37 3Te ST Faeufs Sfskee SHoT Sid fomet 312, gar
Joa¢ hId] HASR, ARGl HAeH ohs, BT IHEAT SATIOT TSThIT U&T IT Hevid scifehe HagH JuITett Tsiaor
AT SATEHTHF TR, AT HITYeh fafaerdr SEfla U Ao 3R, HadH $eihd STaduett Tfees
AP HINHE ITcTed ST AV, TTHIOT RTINS HAGR ST HAYd [SiTeet HIEaT ATel, =amia!
AT HTHTISTh- AT fowmar SEliel Uk Wi 3Tee™ 3R, ITed) Aeaman{ia offtr Seeantia
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mwﬁnh%ﬁam AT R IR FHOATEIE! BTATSS HisH STacisl e HTe. e gior
IS IR fore HATeTe wlmddﬂﬁ?ﬁmﬁ%@aﬁmqﬁﬁﬁﬁwwﬁwmm
e frof faer sTred. seiedive v Tkt SO, SHEAEAT o uredyHi=h Arfedt Smesier o,
1T AT el YR A=A SEAETHos AT TR, sellehed HaaM=al Hewid qeliel =i
T scliohol FASMTE TEAT qUTEUT e 3. =TI T HFH T SiHfed ATferehigit ar
forarmer mTiasfer ot ffira st sTfe TR,

ot enfor enmuTTErT ATt

SATHe HAgH Jonel! Aerfionl Tafevrisl =Rueg givshH STavas 312, Ufeedr Jord

HeTTer ST forehre 2 o foer wifesy. e Farevps ST sTiarsd auies e safee aaam
TG SATOT Terel= qF YLeaT qUTHv & Irohelldl. GE=aT SOt TTeT e STfiTeh Jehed Jeavl STawsh
AR, WERTET YR ASHdEe 8K TH=E STed 7T a7 Taek SR Siuciesavft sy
AR 1 i IRATE fofag aeimed Tedr ST @i aaeeTen AR e dememeer gee
AT HATE. WA HIGRIHIS! T HASH s SHRU HATFRTN HTe, TS sl fsho AL
SIS HeTGT BT SATETT IUTT 3 I1ehell.
Frfofoad qemol, e J-Fr Slewiicd SR TR ITHHTR R el miest. TRa=e yehearar
ST ] Hel TR Foel Tt $2TE JLvl STTareeh 378, fSfoieet anerdendt suameh qfreror s
T T AR, FAgS, Ufar, i onfor fesai aaewiEnet faow uftteor @ smnfsra o
AT HTe. TS ARFAR SAOT FHAR AT Scilee T T@ie SR <0 AR .
Acden Kﬂ(‘*@lld CSIECE ('i’lill"i ('l:li‘c{ﬁl EEKRIETURITE 3“%

AT WU TSt oRly @t STawsh AT, ST Qe aqiel ! e &ad gua
HEIHTI 301 TRSTe HTe, FieH-Siieash BRemmhien aTat e Aiosardiel ey el e
SHSIATT ST foramd 0T S0l @ ST HeweTe TR, Sclishold HAGHTSTSd SHISIAT folfoer Seahi-T
IR U TR TS, THRATH, HIRTA WIS, AEST-eh G, IMAT-HeTeTerd A7 AL AT
TR S0 T TR,

EEAT ] Sellehel AT SIS HAGHE hiaesit A=rdr arell. Fegush g TefiT e
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Wmaﬁwaﬁa ST HEOT SATIOT AT FHRrETd e Serear devid faiRre dqer
HHTTE AT, WS YT BT sclishe HASH YUMol Socdi@ndl Fal ﬁTﬁﬂlﬁgW

TR Fraisr STIfT Temer soereeue SEieT HewTe 3R, satsha Hag YU Tard! dreehTet
BT AT ShO=TTl Feehtdl BI0T ST 3Te, T et Hehat A T 9t THei= 3118, SHH-
I AT HleTed eSOl AT HATE. TN GAFHTE forehre 00 € delehref ¥ et
TR, R gemma STfor gemom € vk et Y FaeuEhiat TEie qeaHTe FE SOt
AT SSE HTAF 3Te. qiTreh GHET, ATHAT ITTH, GLET AT, HAGR e Fie frsdwor seor
TS HATE. AT [EIHTIHTAT AT ST GERUT FEA JUT! AT 3301 ST HATe. T 8ad
forrfaa 1 sTaea Tl gea vEd, I=u forenmd, s1firer srierm soitham Tfehesrr A= staea
O TSI TR, A f3reqor shredshm frafiraaor srenfia st fefreet amerar e« s mawe 3.
e

SR HAGT AR WRATSAT HerSU[eh ST HEY Shifdehil Seet Fead TTOToAT &l Sard. AT
ISR GURFAAT, TTEsTehaT, hrfermdr ST qeTerRTehT a1 §el deHes Tavfis e FEdT 3. TWRRTa
T O 3o QU SHET, S ik ST IRERishdal 9T AT Jate SwTell FRTRor
AT SeTeheTeAT YA SRTEAHS Hereuh Tfshiat SHIcT aTadl., TG IR, TR R,
FRATLE, AT AT AAGR AT LT HATAATEH HAGHTA Giorem 63 e, o HadH HFhaiid a1e
BIUTH STeRIaT TR,

T TGN T8 T BN i SeAoho HAGH shale ATk T TG |, TSTehi, HRIGRT
3TIOT AT SFGAT ST S ohol HaaT AR I0T TSI AT, T AATH AT ATRRIEIAT A2
qagtt ST AT TS fiesT a1 fov et Sl ST TS TS, HRATE ARl TR S
SHTIOT AT I ATH o HSUeh FfshAT ol ST Ul IRy 3T ST scfshel Hera 7 fazi
Teh e ISl 36 STahd.

TRt
1) Faeum sfterl o FHET=ITHIST scifehe T TIRT&Tor ST .
2) HeTSaTet™ o U= Eqle YTeie Yohed Taa.,
3) Trror T feforeet arma i & emar-sE FHisH TeE,
4) ST EXEUT SATIOT MUHIAT RIS HeTH I,
5) ATRSTfTRrCS e STTerweh GErrol U,

ey
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WRATA T 2T ek TATARUIT | JATOT e 9T Seaw=T
ran FrfreaTerer v

fereT e, aTfrsy & fogm aeTforaer, URiest
| :

T IETE Hefel! TG B0t Feursi=l |l ST B107 STHT Tehra 37ef et Stral. wrRarn  foerm
YA QRIS =T fHaeTiohT wardl fohid STed. ST Selle STaeTal 3Tfae BRe Tl el
STOTeI Te. W EHTST SATIOT FRTeR0T=AT SIOT=AT JohET [ChavaTaTdt STeid AUl STecied STadi-eh
T Herti, Stafoferea Stae e STl TREER qHeciied a1 TR oW afiis wigad i
STATT ST ST TTAATST ST TR THEEAT T F Hall [HHI0T FHAATd, T AT AT SAT07 T
TRETITHTE <Rt ST Heor foct ST ATe.

HTIT AT HRAE R FATSRM 2 AT ST Iearee FeUH Eehfoud shid! AT el T
IT TISUATHTS! T TIF AT et ST IR ARG, S ST Sgifersh =iehe qarferor
SIDERCICICT) System of Environmental-Economic Accounting (SEEA) JUTTeft 3T YA <A
A R0y T Al =T ST e STTIT STIdf-eh TITeRUTT AT ToEY et STHUR T8, Hrerraedt sfor
GIHTIST foreor =T ferswor o= 10T Jeed UM HTEN. HEaHTIHTEIE] 190 Hehe Necreme hiee
AT AT Hie A1 el Tgdlan facisl ATl T shell  STET I HTHeS ST ST
TSIk @ STTOT ST SI0TT ScATaT=IT STHI HISUAT Soet 1 SR TG oM STTEN.
TEATHAT:
SEdT a1 fdsTiehr= aTaR shat STl ST FRuISt ST sheTa e SuT=AT ST S Icned
I |l T HATIOT e TRV 7o B, TSR SiT. St & Heheu T TSI e SalTuT-BieTi=T o ST
HTYOT ST FLA, AT HATGTIRS AT AT ST AT qoft Sreral, STt STa ol HidTe el o,
Safafeede gadq aiw e UiEe IEvTe JEREdT Addie s frar asder e
QST AR femd A, geretd A R onfde ScareHtaTdt sTavde Eeiedn Aafie
WISHAT T F GG HAATq AT STEfhieie forhTaras! STrawaeh @ Joiyd SATer =i
HLOATEATST Had HLd T,

HOITIeh TRITeRYT 2 STHEAT WHI0T Wi Aieer SAfeamel s Sy womies weieas
BTG el ST, AT HHHoS WTaSTeh TR Hlore=al  JUTRT 707 HHT Bl S, T ieon=1
“ETHTHGS WTIT STICATRAT ST @l =T STHAT 1 @ JTGEUATATa! a1 §al el 7ad fiesd Tad ST
ST SIGTRI S[e3 HUATHTS! HTHTISI &7 ATeadTd ey S g WISHTd Tgadid a1 AMaHTe g
T HdcATes e forshram=h wicmr ol & famyer oM 3td aiommH! qarfaer EReure AmomT Ee
ST ST T TeIlTd al AT SCTEATAT A1 UATATS! fohall HTET SUTRT Teh HEwI Ul Sk Tl

a1 Ed TF HT WA TR SIS Wk FR WIS ATel A0 AT HUl HISTHTIGS
TRUTTCH TTde e ShivTeAT SehTedT <ohT d HTeId TaTaoi 2T SIEIdTe! heles ToTieh T
TG 12T Aok i<l STeT=shH ST I forshrer SR qiemd ferdier 9 TwTe 2ehd cITes
3ToIToh TRITEROTT AT STl HTFeh ToET TS BT ST ATl TRATE T SHTCRT 0T & STer=aT AT
TerehreT=aT <reiier SATevereh TS 3T TR SR THEHesl AT 3T HEfi ferem shom SATerd.
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TAqteh qaTaRuir o
eIk TATEROT 2 ATaT 37 STET BT 36T, ST HTaoTTe! T&Tu Hee qAITHETE! hed eiedT e

AT T T HIVIATE! ThITel o fohalT STfeeh Hisee fesd ATel ATHE JAdT TTieh Har ST
ufeci=T Te9TT HIgAT JUTONG STEal. IATeXume STeTre! Tefur Ko, Jafife Sersiidie saaeemd &,
=TSl STRTOT 0T, IO GEToR U0, &R RIS STeia], HUsfomir= sl o, s
TOTAT FTHTEAT SUSHATET ATHE G Bl ST,

el (=eh TR STl T Hew Ai=aT IcaTe HUUaTd YUIT=T & HTIOT Hell =41 Ty
TS HATR. & HH Tt Qo fHior s St sht e qiofl, qter SHIH, Shisi TIYT, SaTHT R,
STOT Sifereh Wt AT FT A SIS fofeheT ST T ol &1 S SedTeH, Aok e HTet, HTeisT-sh
SR ST GATeR0T GURAAT ATHTST HIST SR 3T, TGS AT T GO AT J Seed SATflen

T TRAT AT =1oheld SeaTeTe AT I SISIRId. SI0T=T SagRrat ATed
IHTATHES JATEOT 21, & AT f5harm weu STiestet SITd ATeld.aT= qiomH STET 6 A1 SHTHos ZTe3all
ST WTelSt ek T ATl et T ieroTre €10 JHeT AT @fiieh HETEHT B0 T A= HATfi
i Fe STa AT Qe SiEd @ e gy e e wfafdd 3, @ wafermer
QAU ST Hacs WIS ST Afdeh STeTeeil FUT T dTed Jieeem §ar fior sy Sy
3T Ao B STV IeTERITe W FeUT SHST HUl Teid STawdsh e & Hehed SR
aTfefen forsprer wRrferor Siegor SmIfr am wemem Feigerdia qeaie fshs Seduul axfadra i agTfeh
Tl ST HATTF AN G HIS 318 EH =S 8ol 0% WHfA SATHSART ST Aehe Fwetasie
Hehed AITAATT IeqTe STTIUT Iedre HHT

GohoT R SCATEATE T HehedqT B TS Scq=T HISTOATET3T aTied! STid ! ail fomim Seame
€T A HAlfed e, Wohel SRTIaiid 3cATe @I ek AT Tohata qoamios shid Sdrd sar ol
HITEAAS! fohelt =l el alf o STddfeh Tawar sraeames fa=n Jxmidia Scaremed Hdig
ST ST ATEL. BT HHALAT STie Taiauiie ST Seid Sesehaul g 3.

IS, TETEIT HATEGRIhS Ui SRl S e B Tl ST U ot R et 18wkt
FIAW THHT IS Foca! T8 T BT Hedd, Th GRE TR0 TROTH @S |ed BIee] dohat
SRTIAT SCATGHTHE AT ShIVTTET A1g hetl ST AT, ATHes G I STETa! ATl TReH SHTeTes 3T
& forrelt sTToeRTetT S arammeie Fervd FHaidT SEEd .

3TRT SohTCel HISTHTOA hediies TohTaT=l Tehifehsh! SATIOT ST ST qR Bid. Efiish Eeres
SATIOT qTeroT TRT0T Haelq &) TTfeh @ fohalT farshTaTelT 3TSYesT STHTATIHTO! TTeX el ST, ST T
I TR Tehel ARl IcUTGHES g¥iael ST ATET AT STET YN Sl i, SRl 3o
SFCUHTAT Fehed ST ScATEAT=AT ATGISR A& hised HIATT ATeS Eefshiet I FTeoTr= fehrar geiferd
TR ST,

T Sciedn AT AR FEeATEl Jehel Jie Sidell S ATel. A e sar= H1sT {1
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wmwmmmwmm%mmwmma@
Hmﬁmawmaq\ﬂfﬁfmmam TR, IcUTeA W@ﬁaﬂwﬁaﬁmwﬁvﬂam
VAT 00 & ST A 3 Areqdara SAT07 v forshrem=an geie 9 3t

T Ugdl.

AT ST Seffeh TieRuft Zraref ST ANTeH TPl HiSvar=aT LM GH ATdian
HTYTNG FUHTCH o T wuTTeHe: TEq = HAYATH 378, I1 I -sUrHed THEqor Wi Gehr=dT diRkegeh!
T IR ATV TATTAT TR bl 280 Td J0%y  Hefiet WiRkershi=m At shuard ret
TS, AT SAehT ST el Fol AleaT Ust=an Starred fafaeg il o SFaareh HHehRSeTed fohdt
A5 T AT ATt i Hig SaedTd ATl TR,

T HIMEATHES STTI0T T3HT T R0 ¥ HUIT GO Heiferd 3Toclel STddi-eh i IEemd
ATTRE ATAT AT ST HO, ST o STAGA Sae o e fofae g form
AT SNBTA ATe T2 uT AT T AT, AT AB<AT SThSAR AT TN SAd(h FATRUT ATl
T ST, e fof, wmnisien e, wrex artor fawmoft, smfer sl T Al e faaer Ty
AT AT TR, AT HRUMS AAq(h TN SHTHES HigeAr= forRIsm qreior qrmmdier 9 sifearet
HieeTT=I STEIT STEHIT TR O ATAT L.

a1 e Rrgifos o e S € g R Wi Teeniied It
FARISTAT AT SRS AT T JOTTA TS TN 3718, SEEA =T <iehe YHTaXoia HETeH, TiEwen
T AT ATl foraier cai=aTdial TEqT Heiel HISTaETat aTiell SITd. AT Ugdie SAAdieh qgieiuiia
AT TS IS HISTUATITEA SR 7 ST IWIE WICATHE IS FoATe STl qurevdTd et
AR,

AT AT dfeed ATehe Foetore i T gad AU HRE AT HHHE Tfaeiedl ST TRt 3e0=1
THesauaT=h St Heft THTET TR T SIS ScTeHTS Heaish oATd HTAT TS T8 5 SRR ST
forhar BIet 3THd X ATETST fohelt Tl shet ST STHAT AT SIeIe! TTEie ATHET FedHTI SH0ATd AT TR,
A1 AR TgTa ST AT hedA TS A FITSRUT STl ST1efeh FHTI ehishl 7 T&dT 3fersh Heof
HUTERTe IO g8 3Ugh AT SITed ATedareral Tgd Higdl el 3Te. eia forehre o wre

1 Eie Tl qodien feepd Tqeu) qRaedTd sht STadieh Tiaure ST ATfieh FEH
Gy HIS 3T TEH =S 9 0% HefieT STTHSART AT ATehe iecteie Hiee a8 Srdet e ar
TGS TR shoied] SESTHAR, ST Jod HRATeAT Hohel QXMTaid cATe-T=aT AR ol o §Td
TFh 3T 3TE. § TThS HITTE! T IedTe AT FTet 372 318 gierd id e, T el sfedeara
JHHAT YUT Hehed GQli(‘l‘?d Scdladld HISTHIYIC %hdt’eoilﬁnl H°|')|‘\‘Cl(\| :ﬁa:[ AlcdA H(‘Iﬂl‘* dHcld qlddadld.

T el ST THSIA sl ehed QM ScdTe & UM hded TSRS eI gt
AT AT e ot AR aRyul o STEaq ATel. qIare o 0, STTeTe Siad T, A=
AU AT e ferforerd derel aremedn sAufeh qaietiy SHHTes SIETET JisT T STEal. TR0
TR ShTH ST AAHTE he EATaT TIRT! STE aX CATETa! HIgaT SHTITG @<l shira ATTelT 7T,

S AT ST RS AT Tgell=aAT TR AT HHHES TeiededT SAchiA Ieq1e Hesauamamal sat
Heft THTSRTC STEATd forRIva: TTHIOT ATt gt ST TS Sehi= 9 Ji=aTer AT T IR
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@qaﬂﬁmsﬂé TATHes AT=AT ANTEHTS hIvIda! T HTAHTI Hohel SRIIAd ScATeTHE SrEaet ST
:n%°r.

AT H FOMSS e AT SR AT THihl d1ed. el QuIidiia 3ca1ed &l Heh
TSHYAT IcqTed Teg, aT YHTaRuIT Sia- AT THSIETE] sholel! TNEHMTE G9ET IMHed Bidl, a1
FRUTHGS SN forehTe, TaiaRuiia €y ST et ST FeSHTTe! A Jeret SRTiard Seated o
fereh arqaaTe] WIS 3Td,
etz uftom.

T (e TRl e foifer o amtsier forawor wifeet /@ <tena I st a1 ST Hist
W SR e TS TrEior Afeedt ST SATfeaTe SAlehieR deid SATe. gE dIvf A0, TRITTHEST
ATHS TMSBT HT, FT = STUITHIST 0T T3] 01, BREATST o el =T IS el ST aroareft
A AieAiohgd el SAwd. & el W TSkl AT e de8 WO ATed TATHeF dihiear
HUET=AT e SferaTdl € i AT AT el T M| FcdTe! Fohrea ATfeh Faee fesd
T,

7 AT T SSTRIE STedicl FHeAHes  TRUTNE i HISHTITT Higert et ST ATal Jr=n
gformy it TeRel ST SCATETHEY ATET FHIENT B ARl AT Afeed™ HieRvrE JieH AT
IATheaRIT foad ATET. e JTIITAT THSIA shl Tohed ST ScaTe &1 Hehed T TedeqTd foftT qewer
e, TSt T ST Saa3TTETiG TR shaid 1e. Rerrter Ao sAnfeeret drepter o A
TR TEd TACATES e ATHTISER SATIOT ATk Hewe ! TRaet et HTed.

1 gatar A giorm e Fftidier 2. aredsie T gureH arey AT foeme grem=r staarr =
HZe TSI Hed fewra ATEr i1 TROTHE GU=aT shHishT= F foet ST, o1 @l homyes urior 9
T SATTOT T TTT Gfre qof 3T ATeNd. ATaT 3T THoms i e aiet smmen  HHY goamast

RETRITEATHE STk TTeROM ST HHTERT hedr & TRt Smest S sk o=t smfor
AR AR HOT, TTHIOT TorehTer ASHT ST, STAERIT o G TR0 AL Johed TSIa0T SATI0T HigeT
hferd TSI sheishH forenftrd sheor 31freh TwTevor ST Bisar.

FTT e ST HT AT YT FHIGRT hefe A HIOTILAT FAfed T8 TG, q ar R
AT WA 4dl, = HHTe qod Tedl, S R gerientom=an Sfshad sAfées =mer
el THarT=T URARe TAiEE e ST JT=ar fied, ST A FRUMS i
STEHTTA ST FiTTel! GERoT SvaTg #ed .

TR HTICATAT HHSTA 2l ST+ TATeOT HHT= 13 & ek Tieruita F3 6 ot fofi
AT, GTHTISTeR T SATIT 1 forehrer i=ameierd Streef! Tieteft 3118, Tt e s eyifdar eemi=n
HUE © o hdes guiterd STk ANTEH ATeNd, T HHISAT deshiet fEnmmaet S wi wmad
ToreRTaTHTST HTeYeh ST § T eIl 8eeh 3Ted.

£IUTTeHeh UTOTTH.
SWE @AW (Satellite Account's) AT TSN SHTET THET hedd AT
3Tieleh WHTISTeh o TTauie STRUTHES qefdl sae TS bl ATHIS! ST AT B Hehel QT
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WWWWW@WWWWWWWWW
WWW&WWWWWRMWW T
3T aTeiediar HateT WU Wifel et ST, AT e FRUMeS ol TaaRui HHTe el SR
AT HTdTd & &G Ad hl TR Haee § ST AT TS FA 3T, TS 3TIO7
Eeienteli STTfelen THATCT SATU VTN HewaT=I Sdeh 3T,
AT SISTEIER FeUd A uTedl i Hear HHior shiom Scareeiicr sl Feud W=l fHeset. I
qNOTH STET 6l HeS (e i< STT=IshH SEAMT TuiqiEa], e $ud, T Wil SAlehidrat
AT G, iRl Qe el Il SAO7 AT hisd ST TR FAMT AT SAfeeh =1
JATIOT TSTHT AT B3 feft AT st 315 Bige.
rafer T s foam SaE gamE el fagmETEar S Siueteseht T e,
RAT=AT Ad foer 3fER gamM Seaiell o svar=an Witd! ST Icasired Sdsiadm a1 o
FHRYS 7 TR, TedeT FHISTA Bl SEATAT ANEHRN SIS ST, TATHeh TR el ST
ST, STTEH, |98, 3 @IS &5 JreaTdiel S STfae 3a Bral.
T, SUE WicaTHefieT STadaf-er aterum=aT gare Hifed) ST STHO=i=T 7fereh T8 Bd
AT AT AT Ul Evame wed fiesd. Heree SaeeTo, ST Sy T 30, SIerder, J
Tfiieh TRETe T ATl HTavash TeIc ATede HTETNG 3Mehe Ted BIdTd. 3T AT T T
ITRTA ATT BRI ST Seiehle Gaferolia AT AT =T JTam= 207 31T 81
NETH
IT HATST TehiAd AT fore ShedT aX SATIATAT 31 THSIT hl IUE WIATGN Fadi-eh TRt
ffeh T, ST wfawtte fosm i awdier JTEuRl T Hewel SenTons GURoT ST, a1 94
T T 0T 0T STTeh SARealTal, ST ST EehIet I {SFehTaTe 3Ugh ST,

e,

I SeHeTET ATTedTr 31 (Tsshy shredt Idl 1 Fehet axTiarid Scdred & forme @kt
SR IeqTE Hehod=ell Tt QUM T HISHIT Tgd 3T, sl STST=al 3AT(eieh HISHTT o=
ITEH, HaTT SHTIOT ST HISTHT ST SHTS0T ST, W STk TTeR0TRT 2T e JTeheares gl
3fefeereRr=l STqUT HTIOT Tohawh! forst I . AT AYIATHI & T8 ST §HSTd sht ITof T, Siret
ST SO, AT EReTT, S faforerd dereds aramean el ST Ry Shivrdier stefereeen Sred e
[CERIETEIRE

AT ATl 2H & Wk Afcdeh, BTHISIS fohaT ToE@e AT ATEd, 0t d YcaeT 3ol
SCTEHTAT AR VTR HeAYd Heeh JATed. AT T HATHos AT HigdT THUIER AeSTeh T ST,
TATEOTT=AT TETE AIwTd BIO=AT HATMF JHEM FHHT B, 3TMOT 30T, TR F IuSoehelm HTER
QUTT TTCEET ST TEe 3T AT, I A1 TGN SIvTdial STTRd A1g Tehdl uTaid ScaTeATTed 7
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AT AT T Foahe SATITAT ST SOTerar bl STk TTeRUMe HTeT IUE WTeTE
TS G THTEYT ey @ <t 3cared, fofiT daeasfier 9oy, 1ot g™ seesft
Heiferd T & SRS T SfoegaTe STt T ST 3% YTehd ATel. @ SRTiaHd SedTad & Tfie A,
qifeh U AT AT T T AT HAHTeIRTe, =TT HT0T S0 forehrey A1 wal treas i
TETCHeh GUNOTT 3TE. HTA0 IT GIORHATET SR A hedtd SRS € Toh haled TR BTl Te il
STCAET SATIOT eI TorhTe |TE FHTATE TS0 0T 815 T1ehal.

g

9. A HiReTehl HETT (CSO), TRA T, IATHSART F FHIHH HAATGV HATH. (I03%). TEH I
Teg 03 Fad(eh s AT qaferefir om, 7ol feeeht: CSO.

R, TIH TS EH. (R0R%). TATUT-HATIIeF AT YUITeA! (SEEA) — 038 ST, = Aleh: Hh T e,

3. 3TENE, U, SAIOT 2R, d. (R028). ERG GDP e aAre=Tet: YATaXviia <& ST qiGETe Seie oigish.
OECD wifiegeht smrufer.

¥, HIEIEHT, AR, SN, AR, S 2, AR, $ER, TA., @], T, T, o, ... 37 ST og, T (33%0).
STRTTcreh T HaT ST H6fiieh wieaar= qed. T, 3¢0(8&30), 43R0,

w, T, T, MO FAR, T, (R00). I TTERUNT W ST ARATA fofT-STmaTia stawdre: T
AT gIEeh. S STt 3T ShHITHTT 37S SsaaTiie, $§(R), ¥u-&3.

& UITELOT, S JATIT ST SIeel HATerd, YA TehR, (03 3). WRATHEfl 8Ra GDP oRaieh: &RoT A1for
FAqsSany, Tt feeett: Tieror, o AT I St HTed.

9. R, Sft., AT Siaied, B, (R0 0¥). IMAT &L AT I e31h: GDP Ueiiohs. Tlehel TregTanue,
R(3), ¥R—RER.

Website — www.researchjourney.net Email - researchjourney2014@agmail.com

165


http://www.researchjourney.net/

‘RESEARCH JOURNEY’ International Research Journal | ISSN :

Issue 377 (C) : Humanity and Environment :... 2348-7143
ey Impact Factor : 6.625 (S]IF) Peer Reviewed Journal | January 2026

1. <X, Hary Rramar weft
TSR fovmT v,
formatei=t wetforeer, 9o
1. 7. 9420661068 /8329854016
- santoshkhatri2@gmail.com

TEATAAT:
HETE T 3Tfieh T o8 AT YT FEGE 0T giret TR, 1Y, STet o ${H! JgvT, THH e,
TGOl EETU & A forshre e il TEor & ISt STear ST, AT qraHia wieRor §eones!
TR TThI TRATEROTY Eeer=ht fieht Siq Heer= 3id. TR, H1e SHAaSEu, SIS 9
G SUTAAISHT AT HTEAHTA AT ST TaiaeeT TEOTEret w1 H{d $Ted. o ST wfewond
RN 3feR qEter STt iR oA ST STed-

I

%) T STEEhIE TieRuie TReeri=t TomT o e STTEr,

R) TATeroT EeTuITeiter ferforer weeri=ht sifiret ww 01,

3) S forehTaTa TR S anTe s o
HIMYT qeadl:

TR S & 32 HTfed e ATET 3TTe. ATHE EehRT AT, T6dsh, G o, Tt

S, HI0T SEAUSST AT ITVATH F0ATT SATAT SATe. AT G0 Heiferd g o TS Sadiet e
TETeR TR 9T U4t STl TR

Trspwor:

AR TR GATaRofi HeT S9TTdier wRIteRer TRequr o HaeAr=h aewere Sereer! IR ITedTd.
T, I ST Sac HATH © AT Saeeisl T % 3T d T SR, HEe 9 HEmT TR
. e TGO 01 Hee ar, St 9 et euur st Uiy wquet ey A . TsT
SEYur T Heos wTier UideAtat SEl & AN Yewuner e Sear. i e =i
AT ATETaR Soig o THTET I v i Hd. TS Stafaedr TTEeRor Sefdfaedd GaedT
TG AT G L. FIsia FEUITHIST T TSl 865 o o forvT hieid SATed. AT gardH
T 2 sEd 9 Ag il AT ST Idl. AT HEITgN Tieruii s sHassavt, GaeHrs
SUTRIISHT & SHSIIAT hell STTd. TehBIauul AT HeT forehre ST qieror Ji=atd awdiel STevae= St
AT
ITERT, 39 F T T WA

TATERTT, I & BAHM ded WA (MoEFCC) § WRAT IS qaiaor SRafure SHe Imeehi 3T
IR, B TATAT YITROT €07 I h1aie, AR e o] STHASSITEvT shid. TTeroT TT&T0T SATIaH, 8¢ &
Sfeid SEuor T, Gl TMTE gl (EIA) AT JUNTHT GieRT A9 Quare Sersrert
AT TS, ISTEON, WA STk T =1 3 EROTHT T aeia #S[t SqMT qaiauy giommia
HVATH FU SO A AT TS, AR TG Fdl AX@ST (NAPCC) Tead € i,
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Wﬁqamﬁmaﬁawﬁﬁaﬁ T T AT & STASGIT RO HewT SaTet 3.
TOT TTELEIUT ARTER SISl fEH0r 3ot Sid. a=rsiia Wwaﬁﬁaqwhrr@m?@ﬁa
Rt T Foara el e, g SeeTeAT et TiE FRRd TR st qof
FLOAHSET TATHT FRA TR, ITM YN ® HATAT forehre T Gifeor Fiem Gdier Ererd gaieror
HTETUTTA HEweITel SHeRT SelTed,

g wguoT ffEoT Wew (CPCB):

50 ST FRIAT e (CPCB) & WRATICT TTareT SRafomTaTal 12 hioTit S STTEehRy S
TR, I (SO Nfdeer & fion) srferfrarm, 1981 <Afor Sty (sgwwor wferster & fovefaro) Aferfem, 1974
el Hees T M IR ITSd. sl TG0 01 Hees SquTdesiarn a1, el o a1 SguurT= HTeh
i shed. Seretomd, yreximelier gei ot i (AQI) Yorted! forehiéa T TTRehiT Seuorrsft
wTfee SUATd Ad. SHATITh HISUTO o Icasire (=07 STUAEIST SUMTETS! FGHUT HFoh STt ST,
U STt urern e s Sfarid Fen o adreie oot i qureer ST T Sguor e
TS qifeh ARTERH o famm 307 Ret Haer wewer PR HewT HewErs w1 IR, wefies FHer, §-FE
& HTdeh a1 SFAETITHTE! AT aRieh TeT ST Ut e AT, fawelt o 3at Heridier 5gwor
REOTTETET Saeiea SYRIEISHT & aTel Sc5eh SaTeL0T T8, 7T Sohi hefld SEuuT =0T Heges wriercr
HTEOTT YTl & WITaRTeh et Srefter =1 feeg .

WWWH@%

TS Jqu0 foe=rT iges (State Pollution Control Boards) & TsT UTAc e TTeR0T HLET0T of EERM
frpromTeft Tl STeRT IR Tedrd. € Hees St (YT Tidser o forion) srferfem, ¢ uwy 371ior amy
(rgoT Siferster & Forion) srffrm, ¢Q¢8 SAdia Rl FATd. TSaTdier SERTIHT TToET o FEre Ta
(Consent to Establish/Operate) 0 B Y FE TR, ?E'IETUW?f, TETET I Thed s
FHTATYST FISITO & YT SHACATIT= qUTE ket ST, SR 9 TR Figuvars i e s
T WS 9TE B 318 T AR § et ST, T, T 9 ST FGuOneR T et aroft
TUTERIT SATUAT el ST, &t Jguur FHRIuIETet aur-3ce o aTedes &mrd o Tr] Sl ST
o= Secier o= SENTieR 48 o =l e shell Sd. S, e g TgHoT Hom=
WWW@WWWWWWWW
Mﬁgﬁawﬁwm

T gt =ImTferser (National Green Tribunal — NGT) & UaiTaRoT ST&UMETST T sheteft
T oy =l ween oR. U wfia —=mefienter srfufram, 090 Siarfa ar dedeh TurAT SvaTa
AT, AT, 3 o AT SO Hfod STeier SIAg 9 T9TE =T 30 @ TS o @ & 3,
TATSOT TETOT AR, STl F ST YGNOT AR SIO7 S=rsiter weror Aferirre il st
WW@WWW mttrrr&f T & AT Feielier SENUTSehTu SEuu U= eI
RHWWWWWW%@W a‘@?mﬁaﬁqlw 30T I STAdS
SERLOTIl JehedTeR Sial BTeTod T SATel! 3Te. T Sehedivges grom= Wﬂﬂﬁwm
U TR TSI o Hewd S 3TTe. |iasieh f&d JTehigi AATHERiAT 9 a8 "o deff fiesd.
T Tef FHdTe o R T reuaT=ar geie U Bl =ATTfRrehor WRATd Hewer=i S{fHehT |
fewa,

[T SAafafarerar ITfereRior:

T Stafafaerdr ITfesRor (National Biodiversity Authority — NBA) & €T Safafererar

AR, 003 AT TATIT FAOATT AT Y TATA0T HEVTA Tl ATl fHehT ST, adier
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éa%%mﬁ%aaﬁq HIET I T TR 0 & TR S 3 T8, Siawve= it aro 8% -
AT T 7 rfaRie e R el ST, Jare, 3iwel AT o ST T S S
U Stfafarerdr STererRoT=l Tarril e 7@, TA1fHeh R i 9 o 9 o
ATHATEY (Benefit Sharing) ﬁaa;«r 0 T e 1 AR, AafafererdT ST €2es (Biodiversity Heritage
Sites) YT FLUITETST TSTAT ANEI el ST, IIU (HERTSE) & 3T SASffaer i< TReqor g I

Tehelld WRATd IS JITshiy RTeufier T qaiaror SeTor o HertiTTa! wawere JfHeht srefferdra.
TS, I o BATHH Sael AT FROTH e o e SIS htd, T Tgor FHesor Hees Jguumen
St fofererd= STEOT o AT AT GHIEET Fd. I7 T GEAA1 T T Taiaoiy Hare o Iad
forepTer TTevATE Hed A

freere

THUT AT ST FTeRute ST qaieru SRefurr=ar i STcdd Hewrel o furiren it
SFSITerd HATed. T, 3 o EAHM Seet HATerd G0 & R G e G TeRor Sequr= qrar Hsield
L. hEIT T TT TGO 0T Hges EuuIter Feisror o Wiell ST o Fufiieh Surerier o .
T BRA =ATATRRTHeS Tiauiie d1eier Siaie 9 STl = e AnTer e, TS Safafarear
TEImHiel T o SHEEVTT JTedul & Hid SATee SATRd. SRR o Ieieom=al arecdr
QU AREEHRTIER H J01 TR Te. e, TEa! §ET I TR AT Hh S (e e
TTETOT o T TIohTe |1eT 8135 Srehal.

Tad-
1. Government of India, The Environment (Protection) Act, 1986, New Delhi: Government of India,
1986
2. Ministry of Environment, Forest and Climate Change, Annual Report, New Delhi: Government of
India, 2022
Central Pollution Control Board, Functions and Responsibilities, New Delhi: CPCB, 2021
T efta fersror, Tdiar g stftreror stfufaem, 080, 78 fioelt: wRa TR, 2080
T S fafarerar mitreron, Se fafaerar aififem, 2003, 3=8: T, 2003
TTTeTies, TTere SATIOT THE, 8T, TRATeoT ST FaT, Teft fawedT: e e, £3%Y
TS, WA 8. WRATES qaiaeiier SRIred, Teit foeett: Sfieawe gieeiiel 34, 3043

NS, AW
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TITET ATHIOT Shfdd et G TaRui i daeT
EIRGMRIC)
ST farsm,

TATT WETrETe, 3R, IS, S,
. R¢R033233L

TTaRuita foem : ue e

TeTd AT fATq e AHaTETE foeR 8% A, ® T SfageiEn foem e s, #re, @,
TSI, afeE wd W], Uafl, fohe, HrIT, ST Seahi=T Qe Bl fehargAT et gt e fiet fofam
ST ST SheT ST T et TefieqT 378 TEurdT 2.

ITcfire TrfecaTan gafarefi gfR ST 21 ATTel 3TTe. ftg aflerss W1, T . e AT
“TRITSROTR SSTE HTIOT AEe”, ST, SEd AT SeTeh i1 HIel o T 3IshiAR fofeet simed. fRram
oI “gre’ 2 Shidar 1 g HEaTE TR, €. foig TereRdTS AT qataRer |nfEed TEy ST e &
T U ST 312, Eco Criticism 3T TafeRuf Gt HewmT fore otd 31Te.

TH ST Y ST 3R, 1 fohetadt Sltaet T8 wineft. @i s aravardndt s ke yesra ante
AGF, FRRd FHT Y FHAT IR, AT T=AT 3T TATIOT S0 FUraT 5. ATEST Heifeiaa
ST TRITarof i 3ot HewaTelt 316,

G A1 gP famTTenieh 3td. S[AThTeA! Ueh TSI AT a1 STaedT GRETra Sit seh! ST H1E Treel cr=
STER HeohT L 3T 3ATIO7 AT ATt Fafie foet ST 8. & @l qaiawiy Sofe Jar 35, /v
Frenfeee & e TS atd! a1 S TRe Feia T eI i ST 31T,

AR, 7 fagfy 78 e v e femrdia sier areen st wer Aieet. ArETr
FHATMETE! =t TEvft Teuel TR, T geifaset e 7 e ge2d 2id. fam et sesmfosdt
I AHIE IR RV “Feraect] HAET G ... BT S5 §F. W a%E! STHT 1 g Ageard
RIS AT SHferciel il TRTeRuiTe Ee” AT e == et 3.
FHarE afgumaTg wired

FeT Hirdae e fSEd S 3. JHABT AT HickdalT [T ST HLdl. @rr &
et AR, Ta=it SRIE =re/d= 31a a9 313/ oot { JAH/EIH 8T 8T die ST 9 = e
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FHTTEUET YYhel T TAdedT Hiaar 8= foed 3R, ¢R&L ATefl TerIld Seiedn a1 gfeear=
FHIHIET T BT AR ST e feett. a1 wer=h wivef=r o arevamame 1. ot o7,

BT NIdT &Te5T ATIAAT 3T 74T H,

& G-I GrEeion gaen-Ee.

SITAT X g Alarel STTET 79T STESAT

ot AT fevean At e wrEen’

(TFTAT HiedT/R)
& I el TR SFTHAAT HTE ok T T TS AT, AT & FEFRI T forgmear=!
T TR, Tl THATEI STV T =T S SATR. 78, 3 AT A fobafl- 7 7977 1 Y5oi1 3 &l &
FHiATel et ek 3 IAERVT SR, AT Hiskid el HEHR fAfedra, Taciar I &7 TEIT ArE AT
HATET e TARM 3etel T1d AedTd 3d. Tporer T, et qefier sfaget stafa wierofa sofia
YT 3R, TR o TR, farediol T e R, grei=h 71 3R, & srery yeft 1R, WX vt
HUST e it g ferauun 2e 7l shfede fStaduon ue se fear 1R, & gafawfir sofia
eV HHEdTETET 2ideh Feudl Jsa.
frgeram:
T, sterta gatetofir Softa sk sta. @ @i € wfadr i gin s o2, g
Teh YTeROT SITofld 3R, ¥ HHAdTETE! WIEHT 3R, el fiifEdl, Gl Tad I ST/ sSdr=i=
At HISTHRVATIE TE Bl TE/TRTET T AT 1T (T.%10) T AT Hfekdd foAfeard, T Armer
SIAT/A 8T A (9.3¢) S o7erta & srofamriferseit st siremr o1,
EESICR e
T B Heca shat 3Med. Heharoft, 3Tl shieer o+, UT, 2El, STl hIsaeus Titg

TR, AT HTSTE TRTH/ TG T/ Heha/3 T SfEfae/avars aTe shesdTd/ eI
AHATIAT/ERT ATeT (T/9k) qTd Geidier fafare et SATaet HI0r € Teh HacaTe Taierurr= Sofier
HTe, AT oo T Hiddd Aal. Al BTN T AR AedTal 8o 378, ATRE! Fell Wi FiH1

HATIT HAGHT Tth hedll 3Tad. ATal HacdT=aT 3Ted.

fersrerear
AT AT ATAATT
QTATAT ATTUIR eraeTrer ue
QIR 0T JTed AT
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TAATAT 38 9 TET AR TS TV SRR HEhd! STa—mefeh STHam. 1T SRR Heedm ATe
TS TOT AT AT el TY HAMT LI, ST T A Tohe HLAHT FUTdTd, WIS ® Tfgeare
e ST Efefcarer BT THTSITT Hee TR, AT Heapd! v sTeft wfec et ST SR AT § W
& 3T AT 7T Jehe helel TR,

e TATeRT=T Th 9IT 3. et STfr ame Il Aqe H@eY Aaeanes dre™ ST
e d Safeie Aifeemrd Fal, el FT, HETA,FHEd], EH F JaE Ju AT e
SRS AUST WIS [T Gax THUff HATet sereh Fer=or sheted SATR. ATSR IS FTaRUITq STThR EU
A ST eI e STTeiel! Sl TTeRuTT=T AT SieaHTa TUIRT THTE SeTE! SHE Beehil
TTEuf STTofe Sk Shatet! 3TTR.

AT TRt T HHTHT G U FHCEHT Ho HEhd TMddicl *aieh T8 FOIETEl FUaiad
TGATAT STVATATA I TATE0T Hoieh STed. AT HTEATE FHT ST § HITAHT 6 J-48E FeUrdT,
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éﬁwﬁa%ram|

TS ST RIS ||

& arferett = e |

TR T ||

forerm ot e |

ERREIEIREER N

aﬁr%a?ﬂwﬁ |

o ST, -
| ST W%ﬁaﬁwaﬁ,wqﬁ,ﬁuﬁuﬁwmwwm.mww
YOTHES HHe3’, Tt A HUTd”,
‘IS IT L HS q9 QM HefoH U1, IRHHES Heq’,” Ot a1 71 13, S8 9At W] e, 31em
ferctadt foepmoft forent wfcwi=n smmam = Madier T da e Sl dieree doul aHeda
il TTEoT s TITeRoT HertiT=iT A= Hexr foett e faia wafetolia dqer Tevar i ge
T STEAT. J&T F TAM T AT IFATHAT AT AT FEUH ST ST H T
HETIST FEUTA,

e AR R a= |

Tafiel geal STatadt 1|

e ORI ST A |

ST HEY Yol 3TE ||

T 42 7 hieT 1 |

AT FHST I8 TN ||
| JHH HERS o et et wrfeard S, Sferdie §@ g7 JHish Joror,
3T HF GEIH BId. I T e holel STed. JeqiedT foehrar=aT feforer STeree Qe Hemrst qefrd
arq ofisr & gaT gartet 3 gt IR STeweT § UHaTd 36 S § sheaTel Aol ST |iTaET o
UM,
375 SfTSIT 1T | b T8 M|

SIS STT AT STEaL.qee SSTd &7 HHTeeie STHal JaaTgd I-81 sfisireil STHT 8.
3R FhR TR HERTST TR HIETT S deaq™ ARTAT. QR HENST el qgq grard. J4,
B, s, TaHT, IOl TEHETd, STTRTRT,SATHRIIA U8, 390E, Far 3TRft faforer wepreeft fnt st sfor
=T S e e ST O Sae ST AT SR AT A9 TeRIEN A
STofier T et TR,

T[Tk ehfelda ETieh TATSRUT STIGH FEU STET oot shell ST, ST e sheft ot
H'BE ST T8 SR - SeTeh ST e o= 3F4eh shieraiae feifoi=h gatawiy st sa<h
Ao g Ad. e, e, sratET, amwa‘raraﬁaat UG, TRAT ITEREAT
mw%@waaﬁamm Fremifer Taredtett TRd. s tb_vRTUﬁ ma:%ﬁatrﬁaﬁ@aaﬁavh
Id.
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“fea e Mo

T Y HEHTA et
feteamTR Hiedqul avi A1 HiddqT g Ad sTereha=ar HeaTawil ST AT i 9. WL
AR TV, “HTeAhaliohs HEidiet Higaishs a0l qTg TN Ueh STeHd 8id Fevd o e
HiedaTaTe STfersehR HTUTRT SHidar fofg bt ~ o et SATerard sHvar= Ueh foreiefon 3@ sersheli=ar

“feea e rosteare

ICIRECCAMIN RN
AR HEATHGT

BT BT =14,

T AT
.

TSI S SATIOT 0T <, WEHR ATl AT THH AT 5T a1 2T, I Hidar” TS ©
a1t =k AT ST, SN FaFeedt’,” THEERNr, HEET,” HUR AT Hiaame et
TS TR, TSRO Tohyehi Sifereh 1T AUt Ak TEhd SIATECT ST, B Sl et Stearedie
ST HTEFHTIT €T FLAT A5,

“3qTeEY g} srfRuft
HERIICIEIEIC]]
7 STl AT FYHIHS AR, TUT AR Hg TAaRoi Sifaeh ATt 3Tdedr SRgavmi 3.

ey -

3T, T ST FHTS ST Hdfele] JHATA. ATfecar=dl STATETT HEhd =T SIeTaTATHT T TRl
ST, FTVTATEAT MTEHTCH ToPaTalT TR SUaTe! H Wl hid ST TS e A i ar
TS, AT e Tfglcashit oo |fee TerRiqe Tiervia Sofier T e shalel 98T 3.
HifEear=aT SSUHSUIeT Wieahideh qTavHI TTveicl!l ST8d. IT Hikhiash qravHTeT fasdworene dgd
YT e foIfTE SherdSTdie Hfecars fore= shel STl o TRk HISEsht 3T .
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ST, ST, ST, - TRAToRUT STVITE- 379 Tfociohs ™, gob. S STe-s[arT 202, I8 - 3

qTega - J004, T, R

3. ULISTESH el - HUSIIe il STHEIG=T TSR ST ST - 2o Sehrer qor, o SArei-
29 SR -3008, TF - ¥

¥, ST TTRTE, S e - Wilecdre iehlen Wi - FeArr qfsciertro STE, 9w ST -
ATega - 004, TE -¥Y4

o

b, TAF-9. 3. R§
€ Wa-T. % R

0. SNYS TAH, SATH HEd - BIad- (SETEHT ) FHeaei dfoeA i ared qul, 1.56.§
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T T Fagsh AR R - Ueh 37T

WTEAT fsrtetter ardter
foraT e, aTforsT o fag ARl et S, Sreaia,

TEATHAT:
g, TR (AU oY) .-

GHRITT T, Ieqa ST RARTAT=AT St it ST & i g I, 3.
TG UM : G FeAcad ST FHIASTE IcqaTd Feeet! ST TrHd e Toff,
Higearet (YEATHT-TEATHT) TTOM : TeHTeATd Jeil+l H e TrRietet o,
ATCATITEAT SHTSAT: TETE e80T ST HIGLETIRIof Mereiett ga-g: @t moft,
TeramgTdter et T faefiaet et St fariy ot
SIaRT o AgEwte TOf: Alehshel TR ATeT shetetl TSI T,

R, TATHERAT STTTUT SR :-
AT YT : TATHF AR STSciedT .
AT AT : AHTT HIUTHT ST JEIAT SR HoheTaR shetet] AT (33T, TR G fehal <t cfahdl).
TYT-TETSAT AT : (HETIHT AT W= STk,
FTEUITeTS <ei=an AT S HI=AT AT 99 TR T, Sl 8 haes e
TG, T o T TS AT S, Tugid, |oTid ST wWuld fSed 3Ted. HERsg TsareaT St
ATTA THAAT EHIT BT JeTT heled ITIHT sh =T SIS fehdl AETAITR SAUTTETaT Titg, e, o€
AT FEUIS HTSTTAT fesh AHET 3. WHaRITdre ard, qigr ST firor =1 Fer=n
T PeAeTel! & Teahd! ST e SATfoT iRt A1 FiTomR $17e. feamiiean Hifgsh Tt ol 8
TR FEUTS! @R HTUET=T ST ST TS,
Hg:
GHAITAT ATFHTEATS HEw sheled FARSHTIL HATfad e o WIS, Hiehideh ST Afveh
SR ST AT 37TR.
T T TOT Hae:
AFETR & TR HEhd =T AT R, ST HIeaTd SioaT T Hehd = J9Te aned
TR, TeRT FHATS T, ST (3F&T Tefta) ST Hieel AT WOl Arerriiaiean wremrae foea
e ST, § HiTeed SATIT JasToaT SHoATe Tgd Je=aT UG RId qre reravaT=! 1 ahid.

I

AT G TSAU: G SISOl SATefrdl, RT3 §r-3cda (IaT. FIaTs,
ITETST) TAFETCATT ATEAHTAT SHTTEHIT ST,

AT T AT HI0T: TAThIRTT=AT JaTeTd Aol ATSdiet STeqad=t SATfoT Sy
ARSI ATHHT AT T ST LT,

HiRgeh oS SEAasietoT: fUgamiugar diel =T STerel Mof, e Sffor Feuft I
AR T ST = ST ST oL,
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THRY:

G ATFETCCAT=T YT 8T e RIeaTaT Yarg TG al AT Adiet sraw=ra 3fashi e,
"FATETON WIS HeITe3 TS HTIOT AT-qig=aT FloTaliet Hep! a1 ARG AT THIHIT0r Jehe
Bl

AT AVATHIT 3 T Bl hl, WHIIAIA AR, FHAT, el AT AAlhepert A faerea
FEFH RIqeh=T=l ST, Terari= srarferg AT ATl qexi=ht STk fciel! HTe. FHeTaT ScadTdict Hgl
31! fohaT STTeTa= ST UTeteh ofie, © Hifecy STTeie fadeher fStad ST1for Jxomert amed.
freers:
9. FRAT § THTAHATS 9 : WHGRIIA AlhHTed § (edes A T8 o @HeRi wrordr=a
R. T-AATAT STRET : AT AT ST O MUAQT WHeRme e wrafa, weh
HITTeRAT ST ATRTIAT STEerelt 31 Teia Treliaer wiecft el ST, |ifecm=T 81 Wi wf-aehr sfor =f-
STTfuTer=T SrerfireR Eid AT SIS, STkl
3. AR WOy Aed : AT AU & SIS TS YaTe! lee! HTe. AT 9N
Sregi=l] AT T Taet 2fiwdt 3172 <, off ShIvTcaTel THIOTS=aT dIgY die % ehd.
¥, FrEat erfor aeemr T - @R | (3. TeE TrevEEdl TR St ol ® firg
AT 6T, Fefiet TAehstar ettt ATl ST axpemeft =g e 3w,

el

2. P STfoeht: 'St et AT ArshaTe

T, 4. ¥, 1t stfeoft weufy

. T et SRRt SATRTOT ST TSGR (MTS=AT ST STH).

Sfgomas <iter F =l moft; S sfevnaTsEn Sfaar fifaa e i e, T @ AT

g5 ST AT ST,

= TAHHRT: GHIIA AT AT SA8 AT, STTS-SATSIET ATaTehed Ueheled HiRgeh SIeT, T
TfoT TR,

» WK FIHFHH: FISTS 6, TSI ST HISAT AT quriweliet Serer fafor AT a0

*  ICIERIIT: HEWTSE U ATfecd 'TOT Tl HeoaT FeRTITA Shote! ARG T,

I F AR STt et wawia fafire fearat st witg s o
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an'fiizs, H'rmﬁws aﬁﬁa&ﬁwg&aﬁﬁmﬁqmw

mr%atm’m

Wwﬁamm(wm) IS

TEATIAT:

ST THRUT AREGAThT /3 Tehie St il ST STace 3Te. 3= ST Jemeat
SR Fa3lUeh AR AU Ui Heea @ ded o™ Gl cAelisi T SAradd e
TR, AR T AT Tha i =T fiesrelt 3T, It &eme qrafer e feriere
FAICITE BT U HEedTal o AT Toshférd BI0TT SU&h FeUld Ua 3 3772, $aAlcaIeTHes hal, STa, ol
FuaT=l} &TAT AT SR,

TATCTe JTMTAT AT ITfTTEAT e HEedT™ TAM TR, BT AN holed SF=TgLargia
wifed 7 gar ST, fatq are, amior fosme AT raeh=aie 3c0 dTeravaTd Hiere fieht
SSITerdT. YRA ST @ FelcaTaeh STaehl Ueh 3T SIITier T SeaTeATd et [cq == dTel |rdedt
TG 3TE. TRANE AT T BTG STk ATk AT e T Rl 865835 AT &ThS
IECREI

TERTS T & TRATAIS ST FeATcaTa TsaTishl Teh 3118, hadl, 318y, T:ft, sifedar, afa, o,
FHRISEH, Gan fi= Yomett ST eft TS SellcaTed &FTel =TeiT fHeTel! TR, WewTg § RaTd e

ST ILIT: BT ST e % IcuTeeh Ideh—id HeRrser=aT ATfeh fermamay, fFatdier,
TR ffdter strfor artor Semmmrer grom=an i forsdeor st 3T 3178, STATETHEd BedanT Idi
&Thes, Ieated, Frafelies firesum wferr =Iem, Siaer=aiar I SATTOT ITeior Steferaedrdier Jmmer it
TUTATT hedl TR,

HnryAT 3D
§. TERTSITA ST Hoaeid = SASTaEIdiet areT IS,
R, Frridlieos fiesumr=ar <o Herieh .
3. STEATA I Wl F Iqeh=ai=aT Sca=ITd HTAIT SIS =IT STHITE Hiu,
¥, IROTTcHe T3 o,

HIMYF Uegdt (Research Methodology):

T FETEATST G2 Aifee = SToE 0T ST TR, AT Wieded ldiel AT 0T AT,
¢, e fafore seama.
R, Torferer st srfor wfect gReaehr.

Website — www.researchjourney.net Email - researchjourney2014@agmail.com

185


http://www.researchjourney.net/

‘RESEARCH JOURNEY’ International Research Journal | ISSN :

Issue 377 (C) : Humanity and Environment :... | 2348-7143
v Impact Factor : 6.625 (S]IF) Peer Reviewed Journal | January 2026

3. aﬁﬂﬂﬁaﬁqﬁ%
¥, I HIC.
G, TERITSTA T 3TfoT wever e,

HEBICTEATS ST TR HERTY § WA SHE Hea3cdad U=l Tsaiish! Th 3R,
TR faforer St wost= WiGAT JHIVITER IcATE Bidel ST, S ol STfel, 518, Sifedd, hedl, T,
e, U, fofe], 3eadt. Fratten foRiva: A M STl Hecd 3T, HERTSg 81 el SeATSHTAe! uIw e
Te HEcaTe! TS 3Te, ST ST [SIeg] e S[{HehT IR uredl.

TSI AT %3 Uk Hecd feawigad aed TR, AT Iuid HeRISId hed ANEe & £3.33
A RFTTEA d1gd §¥.0 NG 84l HIA HTe. BT ATere RO FeUSl THAT foifere A1 SA1for
Frafqem sTsUaE faewm. Wos Seaed, Sfshan SEn (W@, STk, S, qed) ST forsht A1 watd fired
TATdT FH ST Hed $os Ieq1eeh b= HEeaqul ANTE HTe. FAT AT et &fra Tsarea
ST =T GHR £ 3.2% T 3TR.

FBIATEATS  HIHISIR  NOTH: FATEees T S STeeel aead 3. A
IR T aTe erel! foHd., QTEMI a7 $eRIdHes Afeel 9 o1 USRI HigdT THI0MER
IYASY ST TR, TSATA FAX Ux¥ooo Iqahdl Fes, HTSaTa, o7 Fearedt frafa e stmed. foes
fiem, shice Wi, fo3] Foer ATEREAT THIHTAT 3T Idid S=ATIeh! SRl STl 378, JTHor

HBICATEAT T aie TR @ 30 3%-RY AT ST IuTd HeRTSE TsaT FH, TRAT Shalet @Ter
qaTef SATIT AT Festear FRfdies AR ¥o,08l FIE I FHATA, AT AT He3T AT ],400
FUS IAHT ST, AT hel Tt 2,¢3% He M7 517 FRfedt ,9¢2 s gaehl el Tl
STRTHTS HERTSI M 9¢ Y% Frafa sheft TR,

ATeE T THET:

AT e o S@iteh ST,
FTRATATA I ST,
[ERREREEIRICHLE

HETE T T,
sﬁwamaawaﬁmﬁ SHHALT.
Teerd o forwmmeT:

RIS Hea3cdTash Sideh=arel Tsarel STderee, TuTfeieh sget 1for =t are a1 wd ara
AT ATTEH HATe. IMATE 9 W13 Gl aredreard, fafd ger gisar =it aRe qeareia s
AT ST AT TITEAT 2Tl IR RIBRET AT ST TR
ey :

1. Government of Maharashtra. (2023). State Economic Survey 2022-23: Maharashtra Leads in
Exports of Fruits and Vegetables. Directorate of Economics and Statistics, Government of
Maharashtra.

2. Indian Journals. (n.d.). Agricultural Marketing and Horticulture Studies. Retrieved from
IndianJournals database.

3. Malhari, B. N. (Year). A Study of Marketing Cost and Marketing Efficiency of Grape Raisins in
Maharashtra. International Journal of Agricultural and Food Science.
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Times of India, India.

£ X W
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‘““.“\vm%mmﬁnﬁﬁmwmﬁwﬁﬁam

. gheeAr fage arde
FedT, ATy Ud fag meTferer,
SIUICAESEIC)

AT :

%R &0 o uTd fordt 7S &t hferar bt wHehTedt et shfaram & 910 & ST STt @ | SHehTeia feet
HferdT T TR §R &0 o TTE BIdT & | THHIA 168 Hicd o TTY AT THT T ot STeT FHLaT & | FHehTeA
SIS 3T TR FHEHTC STl & | THepTe T ShiorT 1o T & JSWE Tl §3 e =T hl STt
2 | THehIel T T arfeey T st Sftee et wuifar fomam @ 1 &t shferar womst o1 wffsifor &
AT AT FHTS shl T g § R Foiet S Tadt 8 | qwehreie fiat ot =iaT Eaw aeg fmor
o TTT ATl odt U Eela T TehT SFITg W o foTe SRImea € |

ORI 768 o T forerelt wiet o wrer awren H et STTeiiem & & H I g < | Tk
68 STET Ush TH W =fed B o ARdcd o1 aiver KT & 92t 36 g oft S70eT Y STt | <l 9/ | wmrtien
el FHERTCA I AT bl 3T THRTA STTTIThH! bl TSI bl | THRTA 3168 Tt oh A1 A1 T
7 oft aver AT © | Enfefedes & o sk |y U aud B S 37T foree aTelt s gHehied Yieg | Heifed
FA B | SIT AT ST & Ik o ATchTetieh Tt ST HHTST 3l GHSHT q9T IHh! HIT 1 X AT 95d
ST T & | AT ShiorT o1 QR e, TorR, fosie, STTehIeT STeaflehe 1 & | THeRTC ShiodT ohl 3Tk
TEISAT H TSAT TS | ol o A W 3 A IR 7T 370 & SIhiRT e Aeashia © fohg
SRl USTS! A Shiefll ohl Yhl ST | FET e SATd 3TTd =hiel  ShferaT hl FIhl shi Te=i fora |

ANTH & o H1  HIEHI, I AT - [O9AdT  HiveTRehar,aifises  39E, WNEE,
TidaTe, USTR, 3TdehaTe ATeT I <97 i TehdT 9T STGSdT & W shel T4frg Sufed fore 1 g7 o &
YT §C AHEHTA féal iRl ¥ Q21 o Fafmior o foTu S7raTst 3378 | wnepiet et sforai =t = o wm
TS TT TSTHATSAN STTERIRT FE TS @ | <X, Ha FAR fqart wad € “TsHifT quenie SHfaar ¥ 9a
fireTeRt o175 & o e aofe & Y SATSRIRT § 7 3TN HRe ! Seararct! HHehTelie shiodl § S&imTe Y T8
2 1 Tt forar & TomAifirsR ST Sl TR HToag S ATeT Shiorll § TS, ShaTeATe STETe, IReawE
RIUCERG S|
TRIAHAR o hTed § Ttk formsf:

THAFAT THFIAN Tt FIdT o Hecaol i 8 [ I 3o FeHREAIG STarstioh oL, ¥ &1
TN, STeid T o 21 6, Teh ha Tourefl, ¥R | g o Ares § Ao F21ef =l s fom | gfaspam
1 TG A d1 <8 HIfd % <erert § I8l SN A A1ehi STRTh ol At T 1 feerss simshier iR et
STFSRITY 3FehT shiedTC SEd g & 1 38 Fofeld TSt & Geehlef rermef sht Arefeshit foram 2 3T =Te] Jerel
AT AT o <Fht U L &L T 2l THINITS B U ST 8 | SFalersh IRhiAT i {SRIe hid U
HIFTT ST 3 Tt HeRT T T € | TSHATSIH Hell ST foToa, st oo SATest shi b reit 377t
| YU ¥ TSI T T TRaTee! 3t SOt & 1 TSHaT hl YR i 3 fomt S et s 3t 2 1
ITAT o HAThS AT T T & | T sieh H STHT TSHATA IR SHIeAT & YETHR % hiel HIHTSY ohl &3id]
& 1 Tieftft o5 221 o STfeeeh TSI EI 9T @ QT GEIehl ST b sehlel hid 8T THAFAT hed € -

“ T A e B /A
I3 TR I feredt st
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IS TS T /ahTS SATGRTHT

AT IS 1 o SHNOT BT Torehrd sh T ST SATEHT T Tgd et UTdl &1 WETER 3l 9 FEHT 1 99 FLd
T qWALAR 38 FEAUH H Hed © [USTER, SUSTTRL,IATGRATE] SSihdl, 3110, AR
forwre HivRTRieh IHTE, ST, HISTETE, JicaTe Heot shl dieh UL T@ehL o ST aTcl SRSl a1 ST sht Ul
AT, QT ST SATGHT, FEIOT 6 HHET & T ASd sFodl 31 T Ao qoIT fEgead™ shi Hel TEIR T TN
I @ € | 36 STUSTRAT hl SR W 36 T & O ToR 18 & Ieh! hedT i vl auew +ff &1 6T off |
STSITET o T <37 ohl fSTSel YT i <@ oL BT SATEH WM & | AL ST o GqH shicl shi WIeHT
ST R 3 Aferei o foTT St s g e &-

« {odh ST WSt HEAT T HehEE TR

ot I @ foR 3 T see =g

W T @ R E T w=

B et oft 31T AfeR ST e =R

SATSITET o ST ST AIGHT TSHAT3! shl ANFREHAT, HTE-Hd ST o1e, IETER TSHAT shl Hi3-TT18, AT
JATeH} Sl AATIUETAT ¥ 3USit ST SHeh! ToTeAl H WiH=a ®9 H IR STt & 1 SSITa=, X907 o | § 37eier
¥ HIgHT g7 | SEedRl ol TE 370 T SeciaTet TS, HT TAT ST sh1 HalT 3l SHAT SHIeH § i3
AT TET | Hoft ol ST o forehmel sht Tt Aot &1 bt Sereft ht i siferes waret @ 1 saferd st &
75 AT S8 +ft 3T STTeHT UL, T ST AR ST Sreifiies St sh ot 01 T ST Sfa 2% o T8
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