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From the Principal’s Desk

It gives me immense pleasure and pride to publish the proceedings of the National
Conference on “Exploring Pillars for Viksit Bharat 2047.” This conference has provided a
valuable academic platform for academicians, researchers, and information professionals to
deliberate on the changing role of different contributors to the development of the nation and
achievement of the objevctives.

The National Conference on “Exploring Pillars for Viksit Bharat- 2047 is a visionary
platform aimed at fostering dialogue, innovation, and collaboration to realize the goal of a
Developed India by 2047. The conference brought together policymakers, academicians,
industry leaders, entrepreneurs, students, and civil society to deliberate on transformative
strategies for inclusive, sustainable, and technology-driven national growth.

This national conference successfully addressed contemporary issues, recent trends, and
challenges and role of various sectors in achieving objectives of Viksit Bharat. Through keynote
addresses, panel discussions, paper presentations, and interactive sessions, the conference
paved way to generate actionable insights and policy-oriented recommendations for nation-
building. Let this conference serve as a catalyst for ideas that empower our citizens, strengthen
our institutions, and contribute to building a prosperous and self-reliant India.

I extend my sincere appreciation to the Editor, Miss Dipali Chavan for her
dedicated efforts in bringing out this conference issue. I also congratulate the organizing
committee, reviewers, authors, and all contributors for their academic involvement and
commitment towards the success of this conference.

I am confident that this publication will serve as a valuable reference source for researchers,
students, and professionals in the field of Commerce and Management and Social Sciences . |
wish the journal every success and hope it will inspire further research and innovation in the
field and Vision of Viksit Bharat-2047.

Dr. Gurunath Fagare
Principal
Kisan Veer Mahavidyalaya, Wai




From the Editorial Desk

We are pleased to present this special issue of the journal dedicated to the National Conference
on “Exploring Pillars for Viksit Bharat 2047, organized by the Department of Commerce and
Management, BCA, and Psychology, History, Political Sciences, Economics in association with
IQAC.This issue provides a platform for academicians, researchers and information professionals to
share their research findings, experiences and innovative practices related to the application for
“Exploring Pillars for Viksit Bharat 2047 .

This enthusiastic participation of academicians, researchers, and scholars across the nation
reflects the collective intellectual commitment towards contributing to the vision of Viksit Bharat 2047
— a developed, self-reliant, and globally competitive India. The research papers submitted cover
diverse dimensions such as economic growth, sustainable development, digital transformation,
governance, reforms, social empowerment, innovations, and entrepreneurship. Each contribution adds
meaningful insight into the structural and strategic pillars required to achieve the national vision of
Vikasit Bharat

As Chief Editor, I sincerely appreciate the dedication of all authors, reviewers, members of the
organizing committee, and [QAC for maintaining academic rigor and quality throughout the review and
publication process. The success of this conference is a testament to our institution’s commitment to
fostering research culture, interdisciplinary dialogue and academic excellence.

I sincerely appreciate the valuable contributions made by the authors, whose scholarly papers
have enriched the knowledge and added literature through this journal issue. I am also grateful to the
reviewers and editorial board members for their critical evaluation and constructive suggestions, which
helped maintain the academic quality of the publication. Special thanks are due to the organizing
committee and all contributors who worked tirelessly for the successful completion of this conference
journal.

My personal gratitude goes to the eminent personality Hon’ble. Dr. Deepak Karanjikar
Advisor, Viksit Maharashtra, Government of Maharashtra who had accepted our invitation as Chief
Guest of Inaugural Function and Keynote Speaker, shared his views and ideas. Dr. Parashram Patil ,
Advisor, Viksit Maharashtra, Government of Maharashtra had accepted our invitation as Resource
Person and Dr. Major Ashok Giri, Principal A.S.S.M, Medha for sharing their valuable views in
Valedictory function.

We owe our sincere thanks to Hon’ble Shri. Madandada Bhosale, President,
Janata Shikshan Sanstha, Wai who is the constant source of inspiration and driving force behind the
execution of innovative ideas. We are thankful to secretary Hon’ble. Dr. Jayawant Chaudhari for his
kind support in the venture. I express my gratitude to Hon’ble. Principal Dr. Gurunath Fagare for his
constant support. The organizing committee member also contributed a lot for the success of the
Conference. The said conference would not have been successful without cooperation and support of
the faculty, library staff and administrative staff. I thank all of them for their kind support and
cooperation.

I am confident that this issue will serve as a useful source of knowledge and inspiration for
professionals, researchers and students. I hope it will encourage further research and innovation,
contributing to the continuous development of Viksit Bharat in digital era.

Editor

Miss Dipali Chavan

Assistant Professor Department of Commerce and Management
Kisan Veer Mahavidyalaya, Wai
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Crop Combination Pattern in Satara District of Maharashtra
Mrs. Manisha Shewale*1 Prof. (Dr.) Vinod R. Veer *2
Research Student, Professor and Head
Department of Geography, Department of Geography,
Chhatrapati Shivaji College. Satara Kisan Veer Mahavidyalaya, Wai
A Constituent College of Karmaveer Bhaurao Patil University, Satara vinodrveer@gmail.com

manishabhosale221987@gmail.com

Abstract:

This paper explores the agricultural land use patterns of the Satara district in Maharashtra, using
Doi’s Method (1959) for crop combination analysis. Using tehsil-level data for the year 2015-16, this paper
established a distinct spatial gradient of crop diversification, which varies from a two crop specialization in
the eastern (Mahabaleshwar Tehsil) and western (Man Tehsil) periphery to a complex seven crop
combination in the central fertile plains of river Krishna and its tributaries. Man and Mahabaleshwar tehsils
are the least diversified, which are dominated by climate-specific staples. Man has a two crop combination
of Bajara and Jowar. Similarly Mahabaleshwar has combination of Rice and Corn. On the other hand, the
Karad and Satara tehsils are most diversified agricultural regions, which combine cash crops such as
Sugarcane, Onion, and Tomato with traditional oilseeds. This paper establishes that irrigation infrastructure
and soil type are the main determinants of crop diversification in the region.
Keywords: Crop Combination, Crop Ranking, Agriculture, Crop Cultivation; GIS Mapping, Tehsil-wise
Analysis

Introduction

Agriculture is the prime economic activity in the Satara district of Maharashtra. 50.88% of the
population in Satara district is engaged in agricultural activities. District has rainy and mountainous areas of
the Western Ghats in the west to the semi-arid and drought-prone areas in the east. This climatic and
physiographic condition leads to spatial variability in agricultural patterns. It is very essential to understand
the adaptation strategies used by farmers in these different agro-climatic zones from regional planning point
of view. To understand the integrated socio-economic and environmental aspects of a region crop
combination analysis technique is widely used in Agricultural Geography. Single crop indicates
specialization while combination of crops helps for risk-minimization in agriculture. Doi’s Statistical Method
(1959) is used in present study to identify the crop combination regions of Satara district. It provides a
scientific framework for understanding the intensity of land use and agricultural diversification in the eleven
tehsils of Satara.
Study Area

Satara District is situated in the western part of Maharashtra State, in India. District covers vital
portion of the larger region of the Deccan Plateau. Satara District is located between 17°05” North to 18°11°
North latitude, and between 73°33’ East and 74°54° East longitude. Satara district is surrounded by Pune
District to its north, Solapur District to its east, Sangli District to its south, and Ratnagiri to its west. Overall,
it has a geographical area of 10,480 square kilometers. Satara District have varied types of topography, with
ranges of Western Ghats (Sahyadri Mountains) in the west, hills and forests, and plateaus in the east. The
district has well-developed river systems with rivers like Krishna, Koyna, Venna, Yerla, and Man, which
play an important role in irrigation and development of agriculture. There are dams like Koyna, Dhom and
Kanehr, which offer irrigation services to various tehsils. The climate of the district ranges from high rainfall
zones in the western hilly areas of Mahabaleshwar, Jaoli and Patan tehsil, to semi-arid conditions in the
eastern tehsils of Man, Khatav, and Phaltan. The western areas receive heavy rainfall during the monsoon
season, whereas the eastern areas experience minimal and uncertain rainfall. Soils throughout Satara District
vary from region to region. The eastern plateau region comprises black cotton soils, whereas the western
hilly region consists of lateritic and red soils. Farming is the main livelihood, with Jowar, Bajra, Rice,
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Wheat, Sugarcane, Soybean, Gram, and Groundnut forming the core crops. Varied topography, unequal
distribution of rainfall, different soil types, and variation in irrigation potentialities in Satara district results in

spatial diversity in crop patterns.
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Fig. No.1: Location Map of Study Area

Objectives:

1. To identify and rank the major crops grown in different tehsils of the Satara District.

2. To identify crop combination regions in Satara District.
Methodology:

The present study utilizes the crop combination method developed by Doi (1959). This technique is an
improvement over Weaver’s (1954) method. Doi simplified the process by introducing a Critical Value

Table to identify crop combination.
Data Processing and Ranking

The primary data for the year 2015-16 is collected from the Socio-Economic Abstract of Satara
District. The area under each crop is converted into a percentage of the total gross cropped area of the tehsil.
Crops are arranged in descending order based on their percentage share to find out ranking of various crops.
Doi’s method seeks to find the combination where the sum of squared differences is the lowest. However,

the actual application involves checking the cumulative percentage of ranked crops against Doi’s One-Sheet
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Table of Critical Values. If that crop’s percentage is higher than the critical value found in Doi’s table (based
on the sum of the percentages of the preceding crops), that crop is included in the combination.
First Rank Crop

Table No. 1: First Rank Crop in Satara District
Tehsil Crop Area Percentage Share of
(Hector) Cropped Area
Mahabaleshwar | Rice 7660 39.91
Wai Jowar 10106 24.58
Khandala Jowar 14720 33.09
Phaltan Jowar 22998 36.64
Man Bajara 64762 56.64
Khatav Bajara 33286 27.91
Koregoan Jowar 25682 25.30
Satara Soyabean 19967 26.02
Jaoli Jowar 12142 33.14
Patan Corn 12256 17.03
Karad Sugarcane 37111 32.28

Source: Computed by Researcher

Fig. No. 4 Fig. No. 5
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Fig. No. 8

The Fig. No. 2 shows the first-rank crops in each tehsil of Satara district based on their percentage
share of cropped area. Jowar is ranking first in Wai, Khandala, Phaltan, Koregaon, and Jaoli tehsils. Bajara
shows strong dominance in Man (56.64%) and Khatav tehsils, indicating specialization in drought-prone
areas. Rice rank first in Mahabaleshwar tehsil due to high rainfall conditions. Commercial crop Soyabean
rank first in Satara, Corn in Patan, and Sugarcane in Karad tehsils. Dominance of commercial crop reflects
better irrigation and favorable agricultural infrastructure. Overall, the pattern shows that rainfall and
irrigation availability have strongly direct influence on crop dominance across the district.

Table No. 2: Second Rank Crop in Satara District
Tehsil Crop Area Percentage Share of
(Hector) Cropped Area
Mahabaleshwar | Corn 5860 30.54
Wai Soyabean 7380 17.95
Khandala Gram 13098 29.44
Phaltan Wheat 12452 19.84
Man Jowar 21339 18.66
Khatav Jowar 28992 2431
Koregoan Lobia 22514 22.18
Satara Jowar 11946 15.57
Jaoli Rice 8441 23.04
Patan Rice 11629 16.16
Karad Fodder crops 15497 13.48

Source: Computed by Researcher
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The Fig. No. 3 shows the second-rank crops in different tehsils of Satara district. Corn is the second
major crop in Mahabaleshwar tehsil (30.54%), while Soyabean ranks second in Wai tehsil. Gram in
Khandala tehsil (29.44%) and Wheat in Phaltan tehsil (19.84%) indicate diversification towards pulses and
food grains. In the drought-prone tehsils of Man and Khatav, Jowar appears as the second-rank crop, which
is suitable for dry farming. Rice ranks second in Jaoli and Patan tehsils, due to favorable rainfall conditions.
In Koregaon, Lobia holds the second position, which indicates importance pulse cultivation. Satara shows
Jowar as the second ranking crop, while Karad has fodder crops in the second rank, indicating the influence
of dairy and sugarcane-based agriculture. Overall, the second-rank pattern reflects crop diversification based
on rainfall, soil type, and irrigation availability across the district.

Table No. 3: Third Rank Crop in Satara District
Tehsil Crop Area Percentage Share of
(Hector) Cropped Area
Mahabaleshwar | Gram 1986 10.35
Wai Sugarcane 4809 11.70
Khandala Bajara 9065 20.38
Phaltan Sugarcane 5767 9.19
Man Gram 8962 7.84
Khatav Soyabean 14878 12.47
Koregoan Soyabean 19516 19.23
Satara Sugarcane 11305 14.73
Jaoli Corn 3315 9.05
Patan Jowar 11392 15.83
Karad Soyabean 13768 11.98

Source: Computed by Researcher
The Fig. No. 4 shows the third-rank crops in various tehsils of Satara district, indicating further crop
diversification. Gram is third ranking crop in Mahabaleshwar and Man tehsils. It shows the role of pulses in
both high rainfall and semi-arid areas. Sugarcane ranks third in Wai, Phaltan, and Satara tehsils, reflecting
expansion of irrigation facilities and commercial agriculture. Bajara rank third in Khandala tehsil (20.38%)
and Jowar in Patan tehsil (15.83%) which indicates the importance of coarse cereals. Soyabean occupies the
third rank in Khatav, Koregaon, and Karad tehsils, shows growing importance of Soyabean as a cash crop. In
Jaoli tehsil, Corn holds the third position. Overall, the third-rank crops include mix of cereals, pulses, and
commercial crops influenced by agro-climatic and irrigation conditions.

Table No. 4: Fourth Rank Crop in Satara District
Tehsil Crop Area Percentage Share of
(Hector) Cropped Area
Mahabaleshwar | Bajara 1079 5.62
Wai Ground nut 4809 11.70
Khandala Wheat 2929 6.58
Phaltan Gram 4307 6.86
Man Wheat 8936 7.82
Khatav Gram 9283 7.78
Koregoan Groundnut 14134 13.93
Satara Rice 5822 7.59
Jaoli Groundnut 2876 7.85
Patan Groundnut 9173 12.74
Karad Groundnut 13111 11.40

Source: Computed by Researcher
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The Fig. No. 5 presents the fourth-rank crops in different tehsils of Satara district. Groundnut
appears prominently as the fourth-rank crop in Wai, Koregaon, Jaoli, Patan, and Karad tehsils. It shows its
importance as an oilseed crop. Gram rank fourth in Phaltan and Khatav tehsils and Wheat rank fourth in
Man, and Khandala tehsils. It reflects role of food grains and pulses in semi-arid regions of Satara district. In
Mahabaleshwar, Bajara ranks fourth. In Satara tehsil Rice is the fourth ranking crop. Overall, the fourth-rank
crops show increasing area under cereals, pulses, and oilseeds.

Table No. 5: Fifth Rank Crop in Satara District
Tehsil Crop Area Percentage Share of
(Hector) | Cropped Area
Mahabaleshwar | Groundnut 682 3.55
Wai Wheat 3606 8.77
Khandala Sugarcane 1021 2.30
Phaltan Bajara 4256 6.78
Man Pigeon Pea (Tur) 2220 1.94
Khatav Lobia 8460 7.09
Koregoan Sugarcane 6956 6.85
Satara Groundnut 5648 7.36
Jaoli Fodder crops 1767 4.82
Patan Soyabean 6571 9.13
Karad Jowar 11046 9.61

Source: Computed by Researcher

The Fig. No. 6 shows the fifth-rank crops in various tehsils of Satara district. Groundnut appears

as the fifth rank crop in Mahabaleshwar and Satara tehsils, while Wheat ranks fifth in Wai tehsil. Sugarcane

has the fifth rank in Khandala and Koregaon tehsils, reflecting limited presence of irrigation facilities. Bajara

in Phaltan tehsil and Jowar in Karad tehsil indicate the role of coarse cereals at lower ranks. In Man tehsil,

Pigeon Pea (Tur) appears with a very small share (1.94%). Lobia in Khatav tehsil and Soyabean in Patan

tehsil rank fifth. Jaoli shows fodder crops in the fifth rank, suggesting the role of livestock-based agriculture.

Overall, the fifth-rank crops cereals, pulses, oilseeds, and commercial crops contribute in smaller proportions
across the district.

Table No. 6: Sixth Rank Crop in Satara District
Tehsil Crop Area Percentage Share of
(Hector) | Cropped Area
Mahabaleshwar | Pigeon pea (Tur) 551 2.87
Wai Lobia 2384 5.80
Khandala Groundnut 983 2.21
Phaltan Groundnut 3942 6.28
Man Corn 1536 1.34
Khatav Wheat 5487 4.60
Koregoan Wheat 4526 4.46
Satara Tomato 5043 6.57
Jaoli Soyabean 1659 4.53
Patan Ragi (Nachani) 4738 6.58
Karad Onion 10861 9.45

Source: Computed by Researcher
The Fig. No. 7 shows sixth rank crops in the tahsils of Satara District. These crops occupy
relatively smaller proportions of the gross cropped area. Their percentage share varies from 1.34% to 9.45%.
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The lowest share is found in Man tehsil (corn: 1.34%), while the highest share is found in Karad (onion:

9.45%).

Table No. 7: Seventh Rank Crop in Satara District
Tehsil Crop Area Percentage Share of
(Hector) Cropped Area
Mahabaleshwar | Ragi (Nachani) 485 2.53
Wai Rice 1803 4.38
Khandala Onion 705 1.58
Phaltan Onion 1992 3.17
Man Black Gram (Udid) 1325 1.16
Khatav Green Gram (Mung) 4110 3.45
Koregoan Bajara 4176 4.11
Satara Wheat 5013 6.53
Jaoli Sugarcane 1378 3.76
Patan Fodder crops 2269 3.15
Karad Wheat 3805 3.31

Source: Computed by Researcher

The spatial distribution of seventh rank crops in the tehsils of Satara District is shown in the Fig.
No. 8. Seventh rank crops have relatively smaller proportion of the total cropped area. Their proportion
varies from 1.15% to 6.53%. Wheat (6.53%) is seventh-ranked crop in Satara tahsil. Minimum share of
seventh-ranked crop is found in Man tehsil (Black Gram: 1.15%). Onion is the seventh-ranked crop in
Khandala (1.58%) and Phaltan tehsils (3.17%). Sugarcane in Jaoli (3.76%) is at seventh rank. Fodder crops
in Patan (3.15%), Green Gram (Mung) in Khatav (3.45%), udid in Man, Rice (4.38%) in Wai, Bajara
(4.11%) in Koregaon, Ragi (Nachani) (2.53%) in Mahabaleshwar, Wheat (3.31%) in Karad is at seventh
rank. The seventh rank crop pattern shows moderate but organized diversification in Satara District.

Crop Combination Region:

Analysis of crop combination shows large variations in agricultural practices in different tehsils of
Satara district. The number of crops in each crop combination represents the level of crop diversification and

agricultural intensity.

Table No. 8: Crop Combination in Satara District

Tabhsil Combination | Crops

Man 2 Bajara, Jowar

Mahabaleshwar | 2 Rice, Corn

Khandala 3 Jowar, Gram, Bajara

Phaltan 4 Jowar, Wheat, Sugarcane, Gram

Jaoli 4 Jowar, Rice, Corn, Ground nut

Koregaon 4 Jowar, Lobia, Soyabean, Groundnut

Khatav 5 Bajara, Jowar, Soyabean, Gram, Lobia

Wai 5 Jowar, Soyabean, Sugarcane, Groundnut, Wheat

Patan 6 Corn, Rice, Jowar, Groundnut, Soyabean, Ragi (Nachani)
Satara 7 Soyabean, Jowar, Sugarcane, Rice, Groundnut, Tomato, Wheat
Karad 7 Sugarcane, Fodder crops, Soyabean, Groundnut, Jowar, Onion

Source: Computed by Researcher
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Fig. No. 9: Crop Combination in Satara District
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The analysis of crop combination patterns at the tehsil level reveals significant spatial variation in
agricultural diversification across the district. The number of crops included in each combination ranges
from two to seven. This variation is mainly because of differences in physical conditions, irrigation
availability, and agricultural development.

1. Low Crop Combination (2 Crops Combination)

Man and Mahabaleshwar show two-crop combinations. In Man Tehsil Bajara and Jowar are dominant
crops. This is the indication of semi-arid climatic conditions, low rainfall, and inadequate irrigation facilities
in Man Tehsil. In Mahabaleshwar Tehsil Rice and Corn are dominant crops. High rainfall, hilly terrain, and
climatic conditions in Mahabaleshwar tehsil are suitable for Rice and Corn. This type of combination shows
relative specialization and lack of diversification.

2. Moderate Crop Combination (3-4 Crops)

Khandala (3 crops), and Phaltan, Jaoli, Koregaon (4 crops) exhibit moderate diversification.
Khandala: Area under Jowar, Gram, and Bajara indicate a mixed dry farming practice in Khandala Tehsil.
Phaltan: Jowar, Wheat, Sugarcane, Gram are dominant crops in Phaltan tehsil. Area under Sugarcane and
Wheat indicates better irrigation facilities in tehsil.

Jaoli: Rice and Groundnut along with Jowar and Corn indicate transitional agro-climatic conditions.
Koregaon: A combination of food grains (Jowar, Lobia,) and oilseeds (Soyabean, Groundnut) indicates
balanced agriculture.

These tehsils indicate a transition from subsistence to semi-commercial agriculture.

3. High Crop Combination (5 Crops)

Khatav and Wai tehsils are classified as five-crop combination areas. There is enhanced diversification
in cereals, pulses, oilseeds, and commercial crops. Moderate irrigation facilities and better agricultural
practices in these tehsils are responsible for the diversity in crops. The presence of Sugarcane and Soyabean
marks commercialization of agriculture in these tehsils.

4. Very High Crop Combination (6—7 Crops)

Patan (6 crops), and Satara & Karad (7 crops) have the highest level of crop diversification.

Patan: Addition of Ragi (Nachani) along with Corn, Jowar, Rice and Oilseeds indicate diverse topography
and rainfall patterns.

Satara: Addition of Tomato and other commercial crops with cereals indicates market-oriented agriculture
and improved infrastructure.

Aayushi International Interdisciplinary Research Journal (ISSN 2349-638x)

Impact Factor 8.379 Peer Reviewed Journal = www.aiirjournal.com 411




