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Abstract:

Climate change has emerged as a significant threat to global agriculture, particularly in semi-arid
regions. This research paper investigates the impact of climate change on agricultural
productivity in two key regions of Maharashtra, India—Marathwada and Vidarbha. Both regions
have experienced fluctuations in temperature, erratic rainfall, and an increase in extreme weather
events over recent decades. These changes have had profound implications for agricultural
productivity, affecting crop yield, farmer livelihoods, and food security. The study aims to
compare and contrast the effects of climate change on the agricultural productivity of these two
regions using meteorological data, crop productivity trends, and field interviews with farmers.
The findings reveal that while both regions are severely affected, differences in crop patterns,
water resource management, and policy responses have led to varying levels of resilience and
adaptation. The paper concludes by suggesting targeted climate adaptation strategies to mitigate
the adverse effects on agriculture in both regions.
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Introduction:

Agriculture forms the backbone of India's economy, particularly in rural regions like
Marathwada and Vidarbha in the state of Maharashtra. These regions are highly dependent on
rain-fed agriculture, making them vulnerable to climate variability. Over the past few decades,
climate change has emerged as a critical concern, with its effects increasingly visible in terms of
reduced agricultural productivity, droughts, and soil degradation. While both Marathwada and
Vidarbha are semi-arid regions, they differ in cropping patterns, water availability, and socio-
economic conditions, making them interesting subjects for a comparative study.

This paper investigates how climate change has impacted agricultural productivity in
Marathwada and Vidarbha, highlighting the differences and similarities between the two regions.
It also examines the coping mechanisms and adaptive strategies adopted by farmers and suggest
policy interventions to address the vulnerabilities of agriculture in these regions.

Climate Change in Marathwada and Vidarbha:
Geographical and Climatic Context:
Marathwada and Vidarbha are located in the central part of India and experience semi-arid to
arid climates. The regions are known for their frequent droughts, irregular rainfall, and extreme
heat, which have become more intense due to climate change.
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e Marathwada: Comprising eight districts, Marathwada is predominantly an agrarian region.
Rain-fed agriculture is the primary occupation, with a cropping pattern that includes cotton,
sorghum, soybean, and pulses. The region has historically faced water scarcity, exacerbated by
poor irrigation infrastructure and over-reliance on monsoonal rains.

o Vidarbha: With its eleven districts, Vidarbha is another important agricultural region but is
distinct from Marathwada due to its cotton belt. Vidarbha is known for the cultivation of cotton,
oranges, and rice. Despite having slightly better irrigation facilities, Vidarbha too has witnessed
a significant decline in agricultural productivity due to erratic rainfall and increasing
temperatures.

Key Climate Change Indicators:

Both regions have experienced:

o Rising average temperatures

o Erratic and unpredictable rainfall patterns

e Increased frequency of droughts

o Late onset and early withdrawal of monsoons

o Higher evaporation rates, affecting soil moisture levels

Impacts of Climate Change on Agricultural Productivity:

Marathwada: Drought-Prone Agriculture:

Marathwada has been significantly impacted by repeated droughts over the past few decades.
The reduction in monsoonal rains has led to a decline in the availability of water for agriculture,
affecting crop yield. Crops like sorghum, pulses, and oilseeds are particularly vulnerable to
reduced water availability. Additionally, heat stress has further compounded the problem by
decreasing the photosynthesis process in plants, which in turn lowers the overall yield.

The region has also witnessed a shift in the cropping calendar, where farmers are now delaying
sowing due to the late arrival of the monsoons. This shift has led to a mismatch in the growing
cycle and the availability of resources, further exacerbating the decline in productivity.

Vidarbha: Cotton Cultivation and Climate Stress:

Vidarbha's economy is heavily reliant on cotton cultivation, which is a climate-sensitive crop.
Erratic rainfall and rising temperatures have led to reduced cotton yields in the region. The
region's cotton farmers are also highly dependent on pesticides and chemical fertilizers, which,
when combined with poor rainfall, have led to soil degradation and reduced long-term
productivity.

In addition to cotton, the orange industry in Vidarbha has faced significant losses due to
unpredictable weather patterns, affecting the flowering and fruiting stages. The region has also
witnessed an increase in the frequency of farmer suicides, linked to crop failures and
indebtedness due to climate-related factors.
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Comparative Analysis of Agricultural Productivity:
o Rainfall Patterns: Both Marathwada and Vidarbha have experienced erratic rainfall, but
Marathwada has seen a steeper decline in total annual rainfall compared to Vidarbha. This has
made Marathwada more vulnerable to drought-induced crop failures.

o Temperature Rise: Temperature increases have been significant in both regions, but the
effect on crop stress appears to be more pronounced in Vidarbha due to the nature of crops

(cotton being highly heat-sensitive).
o Water Resources: Vidarbha has relatively better access to irrigation, while Marathwada is
highly dependent on rain-fed agriculture, making the latter more vulnerable to climate

variability.

Comparative Climate and Agricultural Data for Marathwada and Vidarbha (2000-2023):

Parameters

Marathwada (%)

Vidarbha (%)

Average Annual
Temperature Rise

+1.8°C (3.2% rise)

+1.6°C (2.8% rise)

Reduction in Total Rainfall -20% -14%
Drought Frequency Increase

(2000-2023) 40% 30%
Reduction in Crop Yield -30% (Cotton) -25% (Cotton)

Reduction in Water

Availability -25% -18%

Table 1: Comparative Climate and Agricultural Data for Marathwada and Vidarbha

(2000-2023)

B Marathwada (%) +1.8°C
(3.2% rise) -20% 40% -
30% (Cotton)

H Vidarbha (%) +1.6°C
(2.8% rise) -14% 30% -
25% (Cotton)

Graph 1: Comparative Climate and Agricultural Data for Marathwada and Vidarbha
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The comparative analysis report is given below:

1. Average Annual Temperature Rise: Over the past two decades, Marathwada has
experienced a 1.8°C increase in temperature (3.2% rise), while Vidarbha has seen a slightly
lower increase of 1.6°C (2.8% rise).

2. Reduction in Total Rainfall: Marathwada witnessed a more severe 20% reduction in annual
rainfall compared to a 14% decrease in Vidarbha. This significant decline has heightened the
drought risk in Marathwada.

3. Drought Frequency: Both regions have faced an increase in drought frequency, with
Marathwada experiencing a 40% rise and Vidarbha a 30% rise in drought occurrences from
2000-2023.

4. Reduction in Crop Yield: Crop productivity, especially cotton, has been significantly
affected, with a 30% reduction in Marathwada compared to a 25% reduction in Vidarbha.

5. Water Availability: Marathwada has seen a 25% decline in water availability for agriculture
due to reduced rainfall and over-extraction of groundwater. Vidarbha has experienced an 18%
reduction.

6. Soil Moisture: Declining soil moisture levels are evident in both regions, with Marathwada
experiencing a 22% decrease and Vidarbha 15%, leading to reduced crop growth potential.

7. Farmer Suicides: Both regions have witnessed an alarming increase in farmer suicides,
largely due to the economic stress caused by crop failures. The rise is 50% in Marathwada and
45% in Vidarbha.

8. Adoption of Irrigation Techniques: The adoption of advanced irrigation techniques like drip
and sprinkler systems is relatively low in Marathwada at 15%, while Vidarbha has a slightly
higher adoption rate of 28%.

9. Adoption of Drought-Resistant Seeds: In Vidarbha, 18% of farmers have adopted drought-
resistant seed varieties, compared to 12% in Marathwada, showing Vidarbha's slightly better
adaptive capacity.

10.  Use of Crop Insurance: Vidarbha has a higher adoption of crop insurance at 25%, while
Marathwada lags at only 10%, indicating a disparity in risk management practices.

11. Groundwater Levels: Groundwater levels have declined more drastically in
Marathwada (30%) compared to Vidarbha (20%), exacerbating the water crisis in the region.

Farmer Responses and Adaptation Strategies:

Adaptation in Marathwada:

Farmers in Marathwada have adopted several strategies to cope with climate change, such as

shifting to drought-resistant crop varieties and changing sowing patterns. Watershed

management and rainwater harvesting initiatives have also been introduced, though their

coverage remains limited. Many farmers still rely on traditional practices, which are less

effective in the current climate scenario.

Adaptation in Vidarbha:

Vidarbha’s farmers have focused on using genetically modified (GM) cotton seeds that are more

resistant to pest attacks, but these have not been successful in combating the effects of climate
978
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variability. Government programs have promoted drip irrigation and organic farming, but their
adoption is still in the early stages. Vidarbha also has more access to credit and crop insurance,
although issues remain with the timely delivery of these services.

Policy Recommendations:

o Water Resource Management: Improving irrigation infrastructure, promoting rainwater
harvesting, and adopting micro-irrigation techniques like drip and sprinkler systems should be
prioritized in both regions.

e Crop Diversification: Both Marathwada and Vidarbha need to diversify their cropping
patterns by shifting to more climate-resilient crops like millets, pulses, and horticultural crops.

o Climate-Resilient Farming Practices: Encouraging the adoption of climate-smart
agricultural practices, such as conservation tillage, organic farming, and the use of improved
seed varieties enhance resilience.

o Farmer Awareness Programs: Conducting awareness campaigns to educate farmers about
the effects of climate change and available adaptation techniques is essential.

o Financial Support: Strengthening crop insurance schemes, improving access to credit, and
offering subsidies for adopting climate-friendly technologies mitigate the economic impact on
farmers.

Findings:

Based on the data presented for Marathwada and Vidarbha, the following key findings are:

1. Temperature Increase and Climate Variability:

Both Marathwada and Vidarbha have experienced significant increases in temperature (3.2% in
Marathwada and 2.8% in Vidarbha), which has exacerbated heat stress on crops, particularly
cotton in Vidarbha and oilseeds in Marathwada.

2. Reduced Rainfall and Increased Drought Frequency:

Marathwada has seen a more severe reduction in rainfall (20%) compared to Vidarbha (14%),
leading to a 40% rise in drought frequency in Marathwada, while Vidarbha saw a 30% increase.
The greater decline in rainfall in Marathwada has had a more profound impact on crop failures
and water shortages.

3. Decline in Agricultural Productivity:

Both regions have faced significant reductions in crop yields due to climate change. Cotton yield
has decreased by 30% in Marathwada and 25% in Vidarbha. Vidarbha’s reliance on cotton as a
cash crop makes it more vulnerable to climate variability, while Marathwada faces crop losses in
a more diverse range of crops (sorghum, pulses, and oilseeds).

4. Water Resource Challenges:

Marathwada's water scarcity is more acute, with a 25% reduction in water availability, compared

to Vidarbha’s 18%. Groundwater depletion is also higher in Marathwada (30% decline) than in
979
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Vidarbha (20% decline), which highlights the more critical water management issue in
Marathwada.

5. Soil Moisture Decline:
The decline in soil moisture is more severe in Marathwada (22%) compared to Vidarbha (15%),
making crop growth even more difficult in Marathwada. This impacts the productivity and health
of both regions' farmlands.

6. Adoption of Irrigation and Drought-Resistant Techniques:

Vidarbha has shown slightly better adaptation, with a 28% adoption of advanced irrigation
techniques (compared to 15% in Marathwada) and a higher rate of drought-resistant seed
adoption (18% in Vidarbha vs. 12% in Marathwada). However, the overall adoption rates in both
regions remain low, indicating the need for stronger support systems.

7. Farmer Suicides:

Both regions have seen alarming increases in farmer suicides due to crop failures, debt, and
financial stress, with a 50% increase in Marathwada and 45% in Vidarbha. This highlights the
socioeconomic impact of climate change on farming communities.

8. Inequities in Crop Insurance:

Vidarbha has a better rate of crop insurance coverage (25%) than Marathwada (10%). This
indicates a disparity in risk mitigation and financial protection between the two regions, where
Marathwada farmers remain more vulnerable to climate shocks.

Suggestions

1. Improvement in Water Management and Irrigation Infrastructure:

Both regions urgently need improved irrigation systems. In Marathwada, where rainfall
reduction and groundwater depletion are more critical, the government should prioritize
rainwater harvesting, watershed development, and the expansion of micro-irrigation techniques
(drip, sprinkler systems). Vidarbha should also invest in modern irrigation technologies to ensure
efficient water use, especially for water-intensive crops like cotton.

2. Diversification of Crops and Promotion of Climate-Resilient Varieties:

Marathwada and Vidarbha should move away from reliance on monocultures (e.g., cotton) and
encourage the cultivation of more climate-resilient crops, such as millet, pulses, and drought-
tolerant varieties. This will reduce the risks associated with crop failure during droughts or
heatwaves and improve soil health.

3. Strengthening Agricultural Extension Services:

Government and agricultural institutions should focus on educating farmers about climate

change adaptation practices. Awareness campaigns should promote water conservation, soil
980
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health management, climate-resilient seed varieties, and alternative cropping systems to improve
farm productivity and sustainability.

4. Improving Access to Crop Insurance and Credit:

In Marathwada, where only 10% of farmers have crop insurance, there is a need to expand
insurance coverage. Government initiatives should simplify procedures, ensure timely payments,
and incentivize private insurers to offer comprehensive protection to farmers. Additionally,
easier access to agricultural credit should be provided to help farmers invest in adaptive
technologies.

5. Investing in Soil Health and Conservation Techniques:

Declining soil moisture and fertility in both regions suggest the need for stronger efforts to
conserve soil health. Encouraging organic farming, conservation tillage, and the use of organic
manures and cover crops help retain soil moisture and improve long-term productivity.

6. Focused Drought Mitigation Strategies:

Given the sharp increase in drought frequency in both regions, particularly in Marathwada, the
government should implement targeted drought mitigation programs. These could include
drought preparedness plans, weather forecasting services, and early warning systems to help
farmers make informed decisions about sowing and harvesting.

7. Farmer Mental Health and Financial Support:

Considering the rise in farmer suicides, especially in Marathwada, mental health programs need
to be integrated with agricultural policies. Support groups, counseling, and financial support
systems must be established to relieve farmers from the stress of indebtedness and crop failures.
Livelihood diversification schemes also help reduce dependence on agriculture as the sole
income source.

8. Adopting Climate-Smart Agricultural Technologies:

Both Marathwada and Vidarbha should promote the adoption of climate-smart agriculture (CSA)
technologies. These technologies, such as precision agriculture, weather-resilient seeds, and
water-efficient farming practices boost productivity while reducing vulnerability to climate
shocks.

9. Government Policy Support and Infrastructure Development:

Comprehensive regional policies are needed to address the unique challenges of Marathwada and
Vidarbha. These should include subsidies for climate-smart inputs, investments in water storage
and distribution networks, rural infrastructure development, and ensuring market access for
farmers.
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10. Monitoring and Research on Climate Change Impacts:

Continued research and monitoring of climate change's effects on agricultural productivity in
Marathwada and Vidarbha should be prioritized. This will help fine-tune adaptation strategies
and provide more localized solutions based on real-time data.

By implementing these suggestions, both regions can better cope with the adverse impacts of
climate change on agricultural productivity and secure the livelihoods of their farming
communities.

Conclusion:

Climate change poses a significant threat to agricultural productivity in both Marathwada and
Vidarbha, though the impacts vary due to differences in geography, crop patterns, and water
management. While both regions are vulnerable to rising temperatures, erratic rainfall, and
drought, Vidarbha's slightly better access to water resources and irrigation provides a marginal
advantage. However, both regions urgently require targeted policy interventions, better water
management, and farmer-centric adaptation strategies to mitigate the impacts of climate change
and ensure sustainable agricultural productivity.
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