CONSTRAINTS IN ADOPTION OF RECOMMENDED GRAPE CULTIVATION PRACTICES AMONG FARMERS IN MAHARASHTRA, INDIA

Abstract
The present study examined constraints affecting the adoption of recommended grape cultivation practices among farmers in Maharashtra. The study was conducted in Nashik and Sangli districts, which were selected because of their larger area and production under grape cultivation in the state. Six talukas were selected purposively: Niphad, Dindori and Baglan in Nashik district, and Tasgaon, Kavathe-Mahankal and Palus in Sangli district. Three villages from each taluka were selected, and 10 grape growers from each village were included, giving a total sample of 180 respondents. Data were collected through personal interviews using a structured interview schedule. The findings indicate that grape growers experienced several constraints in practising recommended cultivation methods. The most frequently reported constraint was that traders take advantage of incorrect weather forecasts and viral news to purchase produce at low prices (97.22 per cent). This was followed by the costly and difficult use of drip irrigation (93.33 per cent), high rates of inputs such as pesticides, fungicides, fertilisers and insecticides (91.11 per cent), inadequate pricing strategy based on production costs (89.44 per cent), issues with marketing and government export policies (87.78 per cent), uncertain electrical power supply (86.11 per cent), fluctuation in market prices (83.89 per cent), difficulty in adapting to changing climatic conditions (81.11 per cent), and limited availability and high cost of labour (75.56 per cent). The manuscript also reports that education, landholding, annual income, social participation and extension contact were positively and significantly related to adoption level, whereas age showed a non-significant relationship. Overall, the findings highlight the need for context-specific extension, market and infrastructure support to facilitate the adoption of recommended grape cultivation practices.
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Introduction
In an agrarian country such as India, the national economy is strongly influenced by agricultural industries. Agriculture is a way of life in India, and the agricultural sector remains a backbone of the Indian economy. India is the second-largest producer of fruit in the world after China. The major fruit-growing states in India include Maharashtra, Tamil Nadu, Karnataka, Andhra Pradesh, Gujarat, Bihar and Uttar Pradesh. Grape (Vitis vinifera L.) is a temperate fruit crop that is also cultivated in tropical and subtropical regions of the world. It originated in Asia Minor, in the region between the Black Sea and the Caspian Sea, and belongs to the family Vitaceae.
Grape is one of the most delicious, refreshing and nourishing fruits. Ripe grapes are easily digestible. They are a fairly good source of minerals, such as calcium, phosphorus and iron, and vitamins such as B1 and B2. Grape juice is a refreshing drink, a stimulant to the kidneys and a laxative. Ripe grapes are considered among the best table fruits. Wine-making from grapes is a flourishing industry in many countries. Maharashtra, Karnataka, Punjab, Andhra Pradesh, Tamil Nadu and Haryana are the major grape-growing states in India. Maharashtra is the most productive state in the country, accounting for more than 82.56 per cent of total production and the greatest productivity. India's area under grapes in 2024 was 179.62 thousand ha. Major grape-growing states include Maharashtra, Karnataka, Andhra Pradesh, Tamil Nadu and Mizoram. Maharashtra ranked first in production, accounting for more than 63.76 per cent of total production and the highest productivity in the country during 2023-24. Karnataka was the second-largest producer of grapes, with a share of 31.37 per cent in 2023-24. Grape occupied 2.52 per cent of the total area under fruit production in 2023-24. The Nashik district of Maharashtra is considered the 'Grape Capital of India'. In Nashik district, 56,000 ha were under grape cultivation and production was 1,237,000 MT. About 60-70 per cent of the total production of seedless grapes is produced in Nashik district. Out of 15 talukas in Nashik district, 90.00 per cent of grape production comes from Nashik, Niphad and Dindori talukas (Agricultural and Processed Food Products Export Development Authority, 2024; National Horticulture Board, 2023).
Commercial cultivation was initially confined to Nashik, Pune, Sangli, Satara and Ahmednagar in western Maharashtra. The area under grape cultivation in Maharashtra is about 1,600 ha. Every year, raisin production in Maharashtra is about 50,000 tonnes, and about 28,000 tonnes of fresh grapes are exported to different countries. Raisins are golden, green or black-coloured delicacies that are favoured by many consumers, especially children. They have wrinkled skin surrounding chewy flesh that tastes like a burst of sugary sweetness. Raisins are made by dehydrating grapes using the heat of the sun or by a mechanical oven-drying process. Among the most popular types of raisins are Thompson Seedless and Tash-e-Ganesh.
Scope and Importance of the Study
Indian farmers now have the opportunity to compete in the global market because of the country's modern liberalisation and globalisation policies. As a result, farmers are expected to produce quality goods to survive this competition. To ensure higher market prices, research is being conducted on quality technologies for the post-harvest handling and cultivation of these goods and products.
Previous studies on grape cultivation and adoption have examined recommended cultivation practices, Thompson Seedless grape growers, wine-grape production technology, grape-grower socio-economic characteristics and constraints in Nashik district (Atar et al., 2012; Chavan et al., 2021; Dodamani et al., 2018; Hinge, 2009; Mhetre et al., 2020). Related studies on other fruit crops have examined adoption, knowledge and post-harvest technologies among sweet orange, pomegranate, banana and mango growers (Bhandare et al., 2013; Deshmukh & Shinde, 2017; Mishra & Jahanara, 2019; Morwal et al., 2019; Naik & Deshmukh, 2016; Prodhan et al., 2017; Sawale, 2011; Yadav et al., 2007). Since grape growers have been the subject of prior research studies, it is anticipated that the present study will be beneficial to grape growers in the selected region. The government, extension agents, agricultural universities and individuals involved in the implementation of dryland horticultural programmes may also find it useful.
Research Gap
Although grape cultivation is important in Maharashtra, the constraints limiting farmers' adoption of recommended cultivation practices are often shaped by local production conditions, labour availability, irrigation costs, market behaviour, price fluctuation, power supply and climate variability. The manuscript indicates that grape growers in Nashik and Sangli districts experience several such challenges, but localised evidence on their relative severity is needed for planning extension and policy support. The present study addresses this gap by documenting the major constraints reported by grape growers in selected talukas of these districts and by relating adoption to selected farmer profile characteristics.
Objectives of the Study
• To identify the major constraints faced by grape growers in practising recommended grape cultivation practices in the selected districts of Maharashtra.
• To examine the relationship between selected profile characteristics of grape growers and their knowledge and adoption of recommended grape cultivation practices.
Materials and Methods
Nashik and Sangli are the major grape-producing districts in Maharashtra. These two districts together accounted for more than 50.00 per cent of the area and production under grape in the state. Therefore, based on the highest area and production in Maharashtra, Nashik and Sangli districts were selected for the study.
The primary sampling units were the talukas of these two districts. The leading talukas of grape cultivation in Nashik district were Niphad, Dindori and Baglan, while those in Sangli district were Tasgaon, Kavathe-Mahankal and Palus. All six talukas were selected purposively. The secondary sampling units were villages. Three villages from each taluka having the maximum area under grape cultivation were selected for the study. For the selection of grape growers, the purposive sampling method was used. Ten grape growers from the list of farmers growing grapes were randomly selected from each chosen village. Thus, a total of 180 grape growers were selected, and personal interviews were conducted using a structured schedule developed for the present study. Data were collected from primary sources to achieve the stated objectives.
Nashik District
Nashik district is known as the 'Grape Capital of India'. More than half of the nation's grape exports come from Nashik. Nashik Valley Wine received its GI tag in 2008, and Nashik grape received its GI tag in 2010. Nashik grapes contribute to around 73 per cent of state production and 82 per cent of exports. Grape is one of the most important fruits, covering an area of 161.91 thousand hectares and accounting for 2.30 per cent of the total area used for fruit production in 2021-22. The nation also exports a significant quantity of fresh grapes to other countries. In 2022-23, the country exported 267,950.39 MT of grapes to the world, with a total value of Rs. 2,543.42 crores.
Nashik district is situated 565 m above mean sea level in the north-west of Maharashtra, between 18.33 and 20.53 degrees north latitude and 73.16 and 75.16 degrees east longitude. Nashik district is the third-largest district in Maharashtra in terms of population, with 61,09,052 people, and it occupies an area of 15,582 square kilometres in the north Maharashtra region.
Sangli District
Sangli district is a southern district of Maharashtra, with an area of 8,572 sq. km and a population of 28,22,143 as per the 2011 Census. It is located between 16°45' and 17°22' north latitude and 73°41' and 75°41' east longitude. In terms of area, it is ranked 21st among the 35 districts of the state. Its length is 205 km east-west and 96 km north-south, and its elevation above mean sea level is 553 m. The district is bordered to the north by Satara, Kolhapur and Belgaum; to the south by Vijayapura district of Karnataka; to the east by Vijayapura district; and to the west by Ratnagiri district.
The highly developed grape variety Thompson Seedless is grown in Sangli district, and the district has also developed other varieties. Grape cultivation began in Sangli district in 1970. Farmers earn more income when they grow grapes, and grape cultivation employs a larger workforce. In this area, both skilled and unskilled labourers find employment in grape farming. Tasgaon tahsil cultivates grapes on about 21 per cent of its total land. The climate and soil of Tasgaon tahsil are suitable for growing grapes. Farmers regard grape as a cash crop that offers greater financial advantages than other crops.
Selection of Respondents
From the selected villages, the list of grape growers who had grown grapes for the last three years was obtained from village-level workers. From that list, a proportionate number of farmers per village were selected by adopting a proportionate random sampling method. Thus, in all, 180 grape growers were selected as respondents, constituting the sample for the present study.
Table 1. Village-wise list of grape growers
	Sr. No.
	Name of District
	Name of Taluka
	Name of Village
	Proportionate number of grape growers selected as respondents

	1
	Nashik
	Niphad
	Pimpalgaon Baswant
	10

	2
	Nashik
	Niphad
	Shivare
	10

	3
	Nashik
	Niphad
	Vinchur
	10

	4
	Nashik
	Dindori
	Khedgaon
	10

	5
	Nashik
	Dindori
	Tisgaon
	10

	6
	Nashik
	Dindori
	Varkhede
	10

	7
	Nashik
	Baglan
	Karanjad
	10

	8
	Nashik
	Baglan
	Bijote
	10

	9
	Nashik
	Baglan
	Nitane
	10

	10
	Sangli
	Tasgaon
	Savalaj
	10

	11
	Sangli
	Tasgaon
	Siddhewadi
	10

	12
	Sangli
	Tasgaon
	Mannerajuri
	10

	13
	Sangli
	Kavathe-Mahankal
	Karoli
	10

	14
	Sangli
	Kavathe-Mahankal
	Shindewadi
	10

	15
	Sangli
	Kavathe-Mahankal
	Kavathe-Mahankal
	10

	16
	Sangli
	Palus
	Andhali
	10

	17
	Sangli
	Palus
	Kundal
	10

	18
	Sangli
	Palus
	Yelavi
	10

	Total
	
	
	
	180


Development of Data Collection Instrument
Keeping the objectives of the study in view, a structured interview schedule was prepared. The study objectives guided the design of the interview schedule, which included relevant questions. The schedule had three sections. The first section contained preliminary data. In the second section, questions on the farmers' personal, socio-economic, communication and psychological traits were formulated and included. Questions regarding knowledge, adoption and constraints related to grape cultivation practices were included in the third part. For some variables, standardised scales already available were used, whereas, for other variables, closed and open-ended questions were included in the interview schedule. This schedule was initially developed in English and then translated into the local language, Marathi.
Collection of Data
Data were gathered through in-person interactions with the farmers using an interview schedule. The farmers were contacted at their farms or residences according to their convenience. The assistance of the Sarpanch, Agricultural Assistant or Talathi was sought to approach farmers easily and quickly. The researcher gave a brief introduction and explained the aims and purpose of the current study before beginning data collection. Data were collected from all 180 farmers.
Results and Discussion
Constraints Faced by Grape Growers in Practising the Recommended Grape Cultivation Practices
Table 2. Constraints faced by grape growers (N = 180)
	Sr. No.
	Constraints
	Frequency
	Percentage

	1
	The rates of inputs (pesticides, fungicides, fertilisers and insecticides) are extremely high.
	164
	91.11

	2
	Issues with marketing and government export policies
	158
	87.78

	3
	Limited availability and high cost of labour
	136
	75.56

	4
	Fluctuation in market prices
	151
	83.89

	5
	Difficulty in adapting to the changing climate
	146
	81.11

	6
	Inadequate pricing strategy for the grape crop based on production costs
	161
	89.44

	7
	Uncertain electrical power supply
	155
	86.11

	8
	Costly and difficult use of drip irrigation
	168
	93.33

	9
	Traders take advantage of incorrect weather forecasts and viral news to purchase produce at low prices.
	175
	97.22


From the data in the table, it could be noted that the majority of grape growers stated that the major constraint was the extremely high rate of inputs, including pesticides, fungicides, fertilisers and insecticides. The most serious constraint mentioned was that traders take advantage of farmers by purchasing grapes at low prices by using incorrect weather forecasts and viral news (97.22 per cent). This suggests a high level of information asymmetry and market fragility. Owing to their frequent lack of direct access to reliable market information, farmers are often reliant on middlemen who have the ability to manipulate prices. This results in significant revenue loss and reduced bargaining power.
The costly and difficult use of drip irrigation was reported by 93.33 per cent of respondents. Although drip irrigation is crucial for grape cultivation, particularly in areas with limited water resources, farmers face high installation costs, maintenance challenges and insufficient technical expertise. This implies that many producers still find it financially and technically difficult to adopt new technologies. High input expenses were reported by 91.11 per cent of farmers, who stated that inputs such as fertilisers, insecticides, fungicides and pesticides are very costly. Extensive plant protection is necessary for grapes, which increases the cost of production, reduces profit margins and increases reliance on chemical inputs. This emphasises the growing cost of cultivation as a significant financial burden.
A poor pricing approach was reported by 89.44 per cent of respondents. Farmers indicated that there is no appropriate pricing mechanism based on production costs. This implies that prices and input costs are not adequately linked. Farmers are unable to guarantee a minimum profit, and changes in market prices are not compensated for. This indicates the absence of cost-based pricing mechanisms and a weak value chain. Issues with marketing and export policy were reported by 87.78 per cent of respondents. These included concerns about export regulations, market access and the dominance of middlemen. This suggests that farmers' access to lucrative markets is restricted because of inadequate institutional and policy-level support.
Uncertainty in electricity supply was reported by 86.11 per cent of respondents and had a major effect on irrigation scheduling, cold-storage operations and post-harvest management. Unreliable power supply also increases dependence on more expensive alternatives, such as diesel pumps. Fluctuation in market prices was reported by 83.89 per cent of respondents, creating uncertainty in income. This affects investment decisions, creates unreliable income and can lead to distress selling during the harvest season, indicating inadequate mechanisms for market stability.
Difficulty in adapting to the changing climate was reported by 81.11 per cent of farmers. This includes unpredictable rainfall, temperature variation and outbreaks of diseases and pests, demonstrating that grape cultivation is becoming increasingly vulnerable to environmental conditions. Although comparatively lower than other constraints, 75.56 per cent of farmers reported problems related to labour availability and cost. Farmers face shortages of workers, high wage rates, migration and a decline in interest in agricultural labour.
Summary
From the data, it could be noted that the majority of grape growers stated that the major constraints regarding recommended grape cultivation practices were high input rates for pesticides, fungicides, fertilisers and insecticides (91.11 per cent); issues with marketing and government export policies (87.78 per cent); limited availability and high cost of labour (75.56 per cent); fluctuation in market prices (83.89 per cent); difficulty in adapting to the changing climate (81.11 per cent); inadequate pricing strategy for the grape crop based on production costs (89.44 per cent); uncertain electrical power supply (86.11 per cent); costly and difficult use of drip irrigation (93.33 per cent); and traders taking advantage of incorrect weather forecasts and viral news to purchase produce at low prices (97.22 per cent).
Conclusion
Based on the responses of 180 grape growers from selected talukas of Nashik and Sangli districts, the study concludes that adoption of recommended grape cultivation practices is constrained by interrelated production, market, infrastructure and climatic factors. The most prominent constraint was the reported advantage taken by traders through incorrect weather forecasts and viral news, which was expressed by 97.22 per cent of respondents. Costly and difficult use of drip irrigation, high input costs, inadequate pricing based on production costs, issues in marketing and export policies, uncertain electricity supply, market price fluctuation, difficulty in adapting to changing climate and costly labour were also major constraints. These findings suggest that adoption cannot be viewed only as an individual farmer-level decision; it is also shaped by the wider support system in which farmers operate. The manuscript further indicates that education, landholding, annual income, social participation and extension contact had positive and significant relationships with adoption level, while age was non-significant. Strengthening timely technical guidance, reliable market information, cost-based price support mechanisms, irrigation assistance and extension contact may therefore help grape growers adopt recommended practices more effectively. The findings may be useful for extension agencies, agricultural universities and policy actors working with grape growers in Maharashtra.
Limitations of the Study
The study has certain limitations that should be considered while interpreting the findings. First, it was confined to Nashik and Sangli districts of Maharashtra; therefore, the results may not fully represent grape growers in other regions with different agro-climatic, market or institutional conditions. Second, the sample included 180 grape growers selected from purposively chosen talukas and villages, which limits wider statistical generalisation. Third, the findings were based on responses collected through personal interviews; hence, they may reflect the perceptions, recall and reporting accuracy of respondents at the time of data collection. Fourth, the study focused mainly on constraints and selected relationships with knowledge and adoption variables, and did not include longitudinal assessment of changes in adoption behaviour over time. Finally, the analysis did not independently quantify the economic loss associated with each constraint. Future studies may include wider geographical coverage, repeated observations and detailed economic assessment, where feasible in future.
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