


CONSTRAINTS AND STRATEGIC EXTENSION INTERVENTIONS FOR
PROMOTING CLIMATE SMART AGRICULTURE AMONG GRAPE GROWERS
IN AHILYANAGAR DISTRICT

Abstract
This study investigates the attitude of grape growers towards Climate Smart Agriculture (CSA) in Ahilyanagar District of Maharashtra state. The sample was constituted 120 respondent grape growers drawn from three talukas from Ahilyanagar district. The respondents were interviewed with the help of a specially designed schedule. The Ex-post facto research design was used for the present study. Results reveal that high cost of Automatic Weather Station, high initial cost of plastic cover and technical complexity and lack of knowledge of soil moisture sensors. Grape growers were suggested with future extension strategies for the effective adoption of CSA that were, advocation of subsidies and grants from agricultural departments to support grape growers, promote government subsidies or cost sharing schemes and conducting training, workshops and field demonstrations. The findings provide valuable insights for policymakers and agricultural organizations, informing evidence-based decision-making and program improvements in agricultural extension services.
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Introduction
Climate Smart Agriculture (CSA) has become a pivotal concept in contemporary efforts to address climate change mitigation and adaptation in the agricultural sector. CSA is broadly defined as a suite of agricultural practices that aim to reduce greenhouse gas emissions, enhance the adaptive capacity of farmers, and sustainably intensify agricultural productivity to improve livelihoods. Also it is an approach for transforming and reorienting agricultural development under the new realities of climate change (Lipper et al. 2014)
Achieving the goals of CSA requires the implementation of comprehensive, integrated strategies that not only boost productivity and income but also build resilience and reduce environmental degradation.
In the Indian context, mainstreaming CSA into national, state, and local agricultural policies is essential to ensure food security under changing climatic conditions. However, several pressing questions remain: Are there enough viable CSA practices to support climateresilient agriculture? Do existing institutional and policy frameworks support the scaling-up and dissemination of such practices? Can CSA offer benefits comparable to or greater than conventional methods, and if not, how can farmers be motivated to adopt them?It is increasingly evident that focusing solely on technological advancement is insufficient for effective climate adaptation and mitigation. The success of CSA depends on overcoming intangible barriers such as limited technical knowledge, lack of skill development, and weak institutional capacities (Singh et al., 2019). Farmer behavior, household decision-making, and the performance of local institutions significantly influence the adoption and diffusion of CSA technologies.Smart incentives such as organic farming, zero-budget natural farming, and the integration of renewable energy sources should be considered essential components of CSA.
In this context, Grape (Vitis vinifera) a tropical and subtropical fruit crop belonging to the family Vitaceae holds particular importance. Originally cultivated in Western Asia and Europe, grapes have become a high-value, export-oriented crop in India. The ideal climatic conditions for grape cultivation are temperatures ranging from 25°C to 32°C and humidity levels between 40% to 60%. Deviations from these parameters can severely impact vegetative growth, yield, and fruit quality.Climate change presents significant challenges to viticulture by accelerating organic matter decomposition, thereby affecting water and nutrient retention in the soil. For sustainable grape production, it is imperative to adopt CSA practices that slow degradation, maintain soil structure, improve irrigation precision, and manage nutrients based on soil and petiole analyses and practices must also aim to reduce pollution while enhancing carbon sequestration (Yadav et al. 2023).
India ranks among the top ten grape-producing countries globally. Maharashtra contributes 71% of national production, followed by Karnataka with 24%. Recognizing the commercial potential, the Government of Maharashtra has proposed an Agri Export Zone encompassing Nasik, Sangli, Pune, Solapur, Satara, and Ahilyanagar to promote the export of table grapes and value-added products like wine (MANAGE Discussion Paper 1. 2018). Notably, the climate and soil of Ahilyanagar district are particularly well-suited for grape cultivation.
CSA in grape production must involve localized strategies spanning short- and longterm adaptation and mitigation approaches, supported by appropriate decision-making systems (Utonga et al. 2024). However, adoption remains contingent on farmers’ knowledge, attitudes, and capacity to implement such practices.
Methodology
The present study entitled “Attitude of Grape Growers Towards Climate Smart Agriculture (CSA) in Ahilyanagar District” was under taken.
The present study was conducted in Ahilyanagar district of Maharashtra. Three talukas of Ahilyanagar district; Shrigonda, Kopargaon and Rahata were selected for the present investigation. Four villages from each selected talukas were selected purposively for present study. Again, 10 grape growers were randomly selected from each selected village. In this manner a sample of 120 grape growers were selected as respondents for present investigation. An Ex-post-facto research design was used in the present investigation.
The present investigation was based on the primary data. The data on various aspects of the study were collected from personal interviewed with the help of specially designed scheduled. The data pertains to the year 2024-2025.
Result and Discussion
Constraints perceived by grape growers in Climate Smart Agriculture
Table 1 Constraints faced by grape growers
	Sr. No.
	Constraints
	VS
	S
	NS
	Mean
Score
	Rank

	1.
	High cost of Automatic weather Station
	72
	48
	00
	2.48
	I

	2.
	High initial cost of plastic cover
	66
	42
	12
	2.45
	II

	3.
	Technical complexity and lack of knowledge of soil moisture sensors
	65
	41
	14
	2.43
	III

	4.
	Limited availability of bio-pesticides
	64
	40
	16
	2.42
	V

	5.
	Short	shelf-life	of	CSA	resilient	grape varieties
	59
	40
	21
	2.43
	III

	6.
	Limited spectrum of bio-control agents
	64
	40
	16
	2.41
	VI


(*VS- Very Serious, S-Serious, NS-Not Serious)
Analysis of the data presented in Table 1 concerning grape growers’ attitudes toward Climate Smart Agriculture (CSA) reveals several critical constraints that hinder the effective adoption of climate-resilient practices. Foremost among these challenges is the high cost associated with the installation and maintenance of automatic weather stations, which was identified as the most significant barrier (mean score: 2.48). This suggests that financial limitations continue to be a dominant concern, especially when it comes to investing in advanced technologies necessary for climate adaptation. Closely following this is the high initial investment required for plastic covers (mean score: 2.45), which are vital for protecting crops against erratic weather patterns, but remain unaffordable for many small and marginal farmers. Technical challenges also emerged as key deterrents, particularly the complexity and lack of farmer knowledge surrounding the use of soil moisture sensors—a critical tool for efficient irrigation management. Similarly, the short shelf-life of CSA-resilient grape varieties presents a risk to farmers' returns, making them hesitant to transition from conventional varieties. Additionally, the limited availability of bio-pesticides (mean score: 2.42) and the narrow spectrum of effective bio-control agents (mean score: 2.41) reflect the existing gaps in sustainable pest and disease management options. These findings collectively highlight that grape growers’ attitudes toward CSA are shaped not only by economic concerns but also by a lack of access to knowledge, training, and appropriate agro-ecological inputs. For CSA to be widely adopted in viticulture, it is essential to address these multilayered constraints through financial assistance, capacity-building programs, improved research and extension services, and broader availability of environmentally sustainable agricultural inputs. Karangami (2021) also reported that majority of grape growers encountered similar constraints in their CSA in grape cultivation.
Collectively, these findings emphasize the multifaceted nature of the challenges faced by grape growers, encompassing economic, technical, and informational dimensions. Addressing these issues requires integrated policy interventions, targeted extension services, and the promotion of Climate Smart Agriculture.
Future extension strategies suggested to grape growers for effective adoption of Climate SmartAgriculture.
Table 2 Suggestions for effective adoption of Climate Smart Agriculture.
	Sr.
No
	Suggestions
	MN
	N
	NN
	Mean
Score
	Rank

	1.
	Advocation of subsidies and grants from agricultural departments to support grape growers
	71
	32
	17
	2.49
	I

	2.
	Promote government subsidies or cost sharing schemes.
	63
	42
	15
	2.46
	II

	3.
	Conducting	training,	workshops	and	field demonstrations
	68
	41
	21
	2.44
	IV

	4.
	Organizing bulk purchasing through farmer cooperatives
	61
	43
	16
	2.42
	VI

	5.
	Longer shelf-life varieties of grapes should be developed by agricultural institutions
	62
	42
	16
	2.43
	V

	6.
	Encouraging IPM approach by grape growers
	70
	31
	19
	2.46
	II


(*MN-Most Needed, N- Needed, NN- Not Needed)
An analysis of the data presented in Table 2 provides valuable insights into the key suggestions that can enhance the adoption of Climate Smart Agriculture (CSA) practices among grape growers. The most highly ranked suggestion was the advocation of subsidies and grants from agricultural departments (mean score: 2.49), indicating that financial support from governmental bodies is seen as a critical enabler for the uptake of CSA practices in grape cultivation. Following closely in importance were two suggestions that were ranked second with a mean score of 2.46: Promoting government subsidies or cost-sharing schemes and encouraging the Integrated Pest Management (IPM) approach among grape growers. Both of these suggestions point towards a desire for more accessible financial mechanisms and increased emphasis on sustainable pest control methods, reflecting an awareness among grape growers of the environmental and economic benefits of IPM in reducing pesticide use and maintaining crop health.
In addition to financial and pest management support, conducting training, workshops, and field demonstrations emerged as the fourth-ranked suggestion (mean score: 2.44), emphasizing the importance of education and capacity building in the successful adoption of CSA practices. Furthermore, to develop longer shelf-life grape varieties by agricultural institutions (mean score: 2.43) was ranked fifth, indicating that growers are interested in varieties that can withstand climatic stress and extend marketability. Finally, the suggestion to organize bulk purchasing through farmer cooperatives (mean score: 2.42) was ranked sixth, reflecting the growers' interest in collaborative purchasing models that could help lower input costs and improve access to CSA technologies. Overall, these findings suggest that grape growers' attitudes toward CSA should shaped by a strong desire for financial support, sustainable farming practices, capacity-building initiatives, and collaborative models that enhance both the economic and environmental sustainability of their farming systems. The suggestions point towards a proactive and receptive stance among grape growers, provided that they are supported by the right incentives and infrastructural improvements.Similar suggestions were reported by Patel (2022) and Anarase (2023).
Collectively, these suggestions underscore the need for a multifaceted approach to support grape growers. This includes policy-level interventions to reduce input costs, infrastructure development to protect against environmental hazards, capacity-building initiatives to enhance CSA adoption, and improved access to financial resources. Addressing these needs can help ensure the long-term viability and sustainability of grape farming in the region.
Conclusion
The study underscores the multifaceted challenges confronting grape growers, including high cost of essential CSA technologies such as automatic weather stations and plastic covers emerged as the most pressing barriers. Furthermore, the presence of knowledge-related barriers—such as the technical complexity of soil moisture sensors and the short shelf-life of CSA grape varieties. Limited access to bio-pesticides and bio-control agents further exacerbates adoption challenges. Corresponding suggestions for adopting CSA practices, provided that enabling support mechanisms are put in place. The strong preference for financial incentives—through subsidies, grants, and cost-sharing schemes. Additionally, the emphasis on promoting the Integrated Pest Management (IPM) approach and strengthening knowledge transfer through training programs, workshops, and field demonstrations. The suggestions related to varietal development and cooperative purchasing further indicate a need for collaborative research and collective action.
Addressing the identified constraints and suggesting future extension stratregies for effective adoption of CSA in grape cultivation can lead to positive attitude among grape growers toward Climate Smart Agriculture.
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