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Cotton cultivation plays a crucial role in Maharashtra’s agricultural economy, especially for smallholder farmers. Despite its significance, the sector faces persistent production and marketing challenges that hinder productivity and profitability. This study assesses these challenges based on farmer perceptions in the Aurangabad and Jalna districts, employing a multi-stage purposive sampling technique to survey 240 cotton farmers across diverse landholding categories. The Garrett Ranking Method was used to identify and prioritize key constraints. The most severe production-related challenges included high labour costs, limited access to credit, expensive farm inputs, and constraints posed by small and fragmented landholdings. On the marketing side, farmers reported heavy reliance on intermediaries, poor bargaining power, volatile cotton prices, and high transportation costs as critical issues. These constraints collectively erode farm profitability and diminish the resilience of cotton farming systems. To address these concerns, the study recommends expanding irrigation infrastructure, improving access to institutional credit, promoting farmer producer organizations (FPOs), and enhancing rural connectivity. Strengthening digital market access and storage facilities can also improve price realization and reduce dependency on middlemen. A comprehensive, farmer-oriented policy framework is essential for revitalizing cotton cultivation and ensuring its long-term sustainability in Maharashtra.
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Introduction
Cotton cultivation plays a pivotal role in the agricultural landscape of Maharashtra, providing livelihoods for millions of farmers across the state. It is not only an essential crop for the rural economy but also a significant source of income for smallholder farmers in the region. Despite its importance, cotton farming faces numerous challenges that hinder productivity, profitability, and sustainability. The complexities of these challenges range from production constraints, such as labour costs and access to quality inputs, to marketing barriers that affect farmers' ability to secure fair prices for their produce. These constraints not only diminish farm income but also limit the potential for growth within the sector.
Production constraints in cotton farming in Maharashtra are deeply rooted in a combination of factors, such as high labour costs, fragmented landholdings, unreliable weather patterns, and inadequate access to modern agricultural inputs. The rising cost of labour, compounded by scarce availability during peak agricultural seasons, significantly increases the financial burden on farmers (White et al., 2005). Small and fragmented landholdings further exacerbate inefficiencies, making it challenging for farmers to adopt mechanization or modern farming practices that could improve productivity (Paul & wa Gĩthĩnji, 2017). Additionally, limited access to credit restricts farmers' ability to invest in technology or quality inputs, which in turn affects yields and quality (Mohamed & Temu, 2008).
On the marketing side, the cotton sector in Maharashtra faces its own set of challenges. Farmers often rely on intermediaries to sell their produce, which diminishes their bargaining power and results in lower prices (Xhoxhi et al., 2018). Furthermore, the lack of access to organized markets, fluctuating cotton prices, and inadequate storage facilities prevent farmers from maximizing their returns. Delayed payments and high transportation costs add another layer of financial strain, further deterring farmers from investing in their cotton farming practices (Randela, 2005). Additionally, limited access to real-time market information, coupled with poor road infrastructure, hampers farmers' ability to respond to market dynamics effectively.
Given the importance of cotton to the rural economy of Maharashtra, understanding the production and marketing constraints faced by farmers is critical for devising effective interventions. The primary objective of this study is to identify and analyse these constraints based on farmer perceptions, utilizing empirical data to highlight the key factors that hinder both the productivity and profitability of cotton farming. By examining the severity and impact of these constraints, the study aims to offer policy recommendations and strategies to improve cotton cultivation in Maharashtra, ensuring better economic outcomes for farmers.
Materials and Methods
Study Area and Sampling Design
The study utilized a multi-stage purposive sampling technique, which is commonly employed in agricultural research to focus on specific groups for in-depth analysis (Mwonge & Naho, 2024). The sampling process was divided into the following stages:
First Stage: Selection of Districts (Purposively)
Aurangabad and Jalna districts were purposively selected due to their significant area under cotton cultivation, as shown in Table 1. These districts are representative of typical cotton-growing regions in Marathwada, Maharashtra. making them ideal for this study (Reddy et al., 2021).
Table 1: Area under cotton production in Marathwada
	Sl. No.
	District
	Area (Hectare)

	1
	Aurangabad
	4,00,404.99

	2
	Beed
	2,73,118.00

	3
	Hingoli
	32,475.94

	4
	Jalna
	3,03,128.95

	5
	Latur
	7,283.88

	6
	Nanded
	1,97,291.42

	7
	Osmanabad
	2,027.43

	8
	Parbhani
	1,82,292.98


Source: Directorate of Economics and Statistics, GOI.
Second Stage: Selection of Talukas (Purposively)
In Aurangabad district, Paithan and Phulambri talukas were selected due to their high concentration of cotton farmers. Similarly, in Jalna district, Bhokardan and Jafrabad talukas were selected based on their large area under cotton cultivation.
Third Stage: Selection of Villages (Randomly)
Villages were randomly selected from the chosen talukas to ensure a comprehensive representation of cotton-growing areas. The following villages were chosen for the study:
· Paithan Taluka: Nandar and Balanagar
· Phulambri Taluka: Ladsavangi and Babra
· Jafrabad Taluka: Akola Dev and Delegavhan
· Bhokardan Taluka: Jawkheda and Rajur
Fourth Stage: Selection of Cotton Growing Farmers (Randomly)
A simple random sampling method was used to select 30 farmers from each village, resulting in a total of 240 farmers. The farmers were categorized into five landholding categories, based on their operational land holdings as shown in Table 2 (Government of India, 2019).
Table 2: Landholding Categories
	Sl. No.
	Category
	Size-Class

	1
	Marginal
	Below 1.00 hectare

	2
	Small
	1.00-2.00 hectare

	3
	Semi- Medium
	2.00-4.00 hectare

	4
	Medium
	4.00-10.00 hectare

	5
	Large
	10.00 hectare and above


Source: Agriculture Census, Press Information Bureau, Ministry of Agriculture & Farmers Welfare, GOI.
Fifth Stage: Selection of Market/Marketing Functionaries (Purposively)
To identify market functionaries, A preliminary inquiry was undertaken to identify relevant marketing actors, including producers, village merchants, traders, organizers, and ginners. The list was compiled using data from the Zilla Parishad Office, government procurement agency representatives, and other trusted sources.
Data Collection Tools
Primary data was collected through structured interviews and surveys administered to cotton farmers and marketing functionaries. The questionnaires were designed to gather information on various constraints related to cotton production and marketing, including input costs, labour issues, pest management, access to credit, market access, and others. The data collection process took place over [2023-24 and 2024-25], capturing the prevailing conditions in the study region.
Analytical Techniques: Garrett Ranking Method 
The Garrett Ranking Method was employed to identify and prioritize the constraints faced by farmers in cotton production and marketing. This method was chosen for its ability to handle subjective data and provide a clear ranking of constraints based on perceived severity (Hassenzahl, 2000).
Steps Involved:
1. Ranking by Farmers:
Respondents were asked to rank various constraints based on the severity they experienced in their cotton farming and marketing activities.
2. Calculation of Percent Position:
For each constraint, the percent position was calculated using the following formula:
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Where,
Rij = Rank given for the ith  constraint by the jth respondent
Nj = Total number of constraints ranked by the jth respondent
3. Garrett Score Conversion:
The percent positions were then converted into scores using Garrett’s table, which assigns scores to each rank (Ismanto & Arsyad, 2018).
4. Calculation of Average Scores:
For each constraint, the average Garrett score was calculated by finding the mean score across all respondents.
5. Final Ranking:
Constraints were ranked based on their average Garrett scores. The constraint with the highest average score was ranked first, indicating that it was perceived as the most severe constraint.
Result and Discussion
1. Constraints in Cotton Production 
The cotton producers in the study area reported a range of constraints that adversely affected their production efficiency and overall profitability. These have been ranked using Garrett Ranking Technique and are presented in Table 3.
Table 3: Constraints Faced by the Farmers in Cotton Production
	Sl. No. 
	Constraints 
	Garrett Score
	Ranking

	1
	High labour costs
	53.40
	I

	
	
	
	
	

	2
	Expensive farm inputs
	51.09
	II
	

	
	
	
	
	

	3
	Limited access to credit
	50.18
	III
	

	
	
	
	
	

	4
	Small and fragmented landholdings
	49.96
	IV
	

	
	
	
	
	

	5
	Frequent pest and disease outbreaks
	49.75
	V
	

	
	
	
	
	

	6
	Changing weather patterns
	49.54
	VI
	

	
	
	
	
	

	7
	Declining soil health
	49.30
	VII
	

	
	
	
	
	

	8
	Lack of efficient irrigation systems
	48.78
	VIII
	

	
	
	
	
	

	9
	Over-reliance on chemicals
	48.43
	IX
	

	
	
	
	
	

	10
	Lack of skilled labour
	47.57
	X
	

	
	
	
	
	


Source: Field Survey, (2023-25).
Major Constraints Identified 
· High Labour Wages (Garrett Score: 58.45, Rank: I): This constraint ranked highest, suggesting that the escalating cost of manual labour has become a major concern for farmers. Cotton cultivation is labour-intensive, especially during picking and intercultural operations. Recent studies have highlighted that labour wages have increased substantially, impacting the overall profitability of cotton farming. For instance, in Telangana, cotton picking costs rose from ₹10/kg to ₹12/kg, with additional expenses for transportation and other necessities, leading to an overall increase in harvesting costs. (Source: The Hindu Business Line) 
· Labour Scarcity During Peak Operations (Garrett Score: 56.98, Rank: II): The second most pressing issue is the non-availability of labour during critical agricultural periods such as sowing, weeding, and harvesting. Factors contributing to this scarcity include migration to urban areas and increased competition for labour from other sectors. A study by (Agarwal, 2023) indicates that the agricultural workforce in India has been declining, leading to a critical shortage of farm labour, which adversely affects cotton farming operations.
· High Cost of Fertilizers and Pesticides (Garrett Score: 55.70, Rank: III): Farmers identified the increasing cost of agro-chemicals as the third major constraint. Cotton is prone to pest attacks, and the cost of chemical inputs eats into profits, especially for small and marginal farmers.
· Climate Uncertainty (Garrett Score: 53.25, Rank: IV): The unpredictability of weather—particularly irregular rainfall and temperature fluctuations—has emerged as a significant production risk. Climate variability affects sowing, flowering, and boll formation stages, reducing both yield and quality.
· Pest and Disease Infestation (Garrett Score: 52.18, Rank: V): The fifth-ranked constraint reflects the continued vulnerability of cotton crops to pests like pink bollworm and diseases such as wilt. Despite Bt cotton adoption, pest resurgence and resistance remain problematic. The pink bollworm (Pectinophora gossypiella) has developed resistance to Bt cotton, leading to significant yield losses (Kumar, 2025).
· Lack of Irrigation Facilities (Garrett Score: 51.43, Rank: VI): Many farmers rely on rain-fed agriculture, and the absence of assured irrigation limits their ability to manage drought spells and optimize crop growth. Approximately 62% of cotton production in India occurs under rainfed conditions, making it highly susceptible to rainfall variability (Keller, 2024).
· Lack of Timely Credit Availability (Garrett Score: 50.21, Rank: VII): Limited access to institutional credit or delays in disbursement often compel farmers to depend on informal lenders, increasing their financial vulnerability and cost burden. A study by (Najork et al.,2021) found that many cotton farmers resorted to informal credit sources due to the inaccessibility of formal banking systems, leading to higher interest rates and debt accumulation.
· Non-Availability of Quality Seeds (Garrett Score: 49.65, Rank: VIII): Although hybrid and Bt cotton seeds are widespread, farmers still report issues in accessing reliable, certified seeds in a timely manner, affecting crop establishment. The prevalence of counterfeit seeds and the lack of stringent regulatory mechanisms have exacerbated this problem. (Source: The Times of India )
· Small and Fragmented Land Holdings (Garrett Score: 48.13, Rank: IX): The ninth constraint points to structural limitations. Small and scattered fields hinder mechanization, efficient resource use, and economies of scale.
· Inadequate Extension Services (Garrett Score: 47.38, Rank: X): Ranked last but still significant, this constraint underlines the gap in timely and location-specific agronomic advice. Many farmers lack access to professional guidance on pest management, nutrition, and best practices.

2. Constraints in Cotton Marketing
Farmers not only face challenges during the production stage but also encounter several hurdles while marketing their cotton. These marketing-related problems were also evaluated using the Garrett Ranking technique and are shown in Table 4.
Table 4: Constraints Faced by the Farmers in Marketing of Cotton
	Sl. No.
	Constraints
	Garrett Score
	Ranking

	1
	Reliance on intermediaries
	52.12
	I

	
	
	
	
	

	2
	Poor bargaining power of farmers
	51.35
	II
	

	
	
	
	
	

	3
	Unstable cotton prices
	50.84
	III
	

	
	
	
	
	

	4
	High transportation costs
	50.30
	IV
	

	
	
	
	
	

	5
	Inadequate market competition
	50.04
	V
	

	
	
	
	
	

	6
	Delayed payment from buyers
	49.77
	VI
	

	
	
	
	
	

	7
	Lack of real-time market information
	49.62
	VII
	

	
	
	
	
	

	8
	Inadequate storage facilities
	48.97
	VIII
	

	
	
	
	
	

	9
	Unawareness of Minimum Support Price (MSP)
	48.30
	IX
	

	
	
	
	
	

	10
	Poor road infrastructure
	46.69
	X
	

	
	
	
	
	


Source: Field Survey, (2023-25).
Key Marketing Issues
· Reliance on Intermediaries (Garrett Score: 52.12, Rank: I): The highest-ranked constraint shows that farmers heavily depend on middlemen due to the lack of direct market linkages. This dependence often results in unfair price deductions and lower overall earnings for producers. A study in Kurnool district highlighted that farmers frequently sell their produce to commission agents due to immediate cash needs and lack of storage facilities, resulting in reduced profit margins (Reddy et al., 2018).
· Poor Bargaining Power of Farmers (Garrett Score: 51.35, Rank: II): This constraint reflects the fragmented and unorganized nature of cotton sales. Farmers, particularly smallholders, lack collective selling mechanisms, which reduces their negotiation power with traders. 
· Unstable Cotton Prices (Garrett Score: 50.84, Rank: III): Price volatility is a recurring issue in cotton markets, largely influenced by global trends and speculative activities. This instability prevents farmers from making informed pricing decisions and increases risk. An analysis of cotton price behavior in Haryana revealed considerable intra-year price fluctuations, underscoring the need for effective price risk management strategies (Mahesh et al., 2018).
· High Transportation Costs (Garrett Score: 50.30, Rank: IV): Farmers bear substantial expenses in moving their produce to procurement centers or ginneries. This is particularly burdensome for those located far from mandis or without access to shared transport.
· Inadequate Market Competition (Garrett Score: 50.04, Rank: V): A lack of sufficient buyers or procurement agents at local markets results in monopolistic conditions, forcing farmers to accept suboptimal prices. Studies have emphasized the need for policy interventions to enhance market competition and ensure fair pricing for producers (Agrawal et al., 2023).
· Delayed Payment from Buyers (Garrett Score: 49.77, Rank: VI): Payment delays, especially from private traders, are a persistent concern. Many farmers reported receiving partial or full payments weeks after delivery, which strains their cash flows. Research suggests that strengthening procurement mechanisms and ensuring timely payments can alleviate this issue (Geetha & Mahesh, 2019).
· Lack of Real-Time Market Information (Garrett Score: 49.62, Rank: VII): The absence of timely and transparent price data makes it difficult for farmers to make informed decisions about where and when to sell their cotton.
· Inadequate Storage Facilities (Garrett Score: 48.97, Rank: VIII): Without proper warehousing, farmers are compelled to sell immediately after harvest, often at low prices. The lack of storage also increases post-harvest losses. Research in Gujarat's Bodeli region highlights the critical need for improved storage facilities to enable farmers to time their sales better and reduce losses (Patel et al., 2022).
· Unawareness of MSP (Garrett Score: 48.30, Rank: IX): Despite the existence of government support prices, many farmers are unaware of MSP schemes or unable to access procurement centers due to procedural delays or limited reach.
· Poor Road Infrastructure (Garrett Score: 46.69, Rank: X): Though ranked last, this constraint still affects farmers in remote areas, who face difficulties transporting cotton to markets, especially during the monsoon season when roads become impassable.
Inferences:
The analysis reveals that cotton farmers face a complex web of interrelated constraints, both in production and marketing. On the production front, rising input costs, labour issues, climate variability, and inadequate irrigation dominate the challenges. In marketing, dependence on intermediaries, weak bargaining power, price fluctuations, and delayed payments are key barriers. These issues reduce profitability, discourage investment, and perpetuate a cycle of vulnerability. Addressing these problems requires targeted policy interventions such as improving irrigation infrastructure, expanding extension services, promoting collective marketing through FPOs, establishing price stabilization mechanisms, and improving market access through rural connectivity and digital platforms.
Conclusion
This research has highlighted the complex challenges faced by cotton farmers in Maharashtra, particularly in the districts of Aurangabad and Jalna. Cotton farming is an integral part of the state’s agricultural economy, yet many farmers, especially smallholders, are constrained by multiple issues that hinder their productivity and profitability. Through detailed analysis of the constraints affecting both production and marketing, this study offers insights into the underlying factors that limit the success of cotton farming.
On the production side, the most pressing challenges include the escalating costs of labour, expensive farm inputs, and inadequate access to credit. These issues, combined with unpredictable weather patterns and the recurring problem of pest infestations, significantly affect crop yields and quality. Small and fragmented landholdings exacerbate these difficulties, limiting the adoption of modern farming techniques and reducing overall efficiency. The lack of reliable irrigation systems also contributes to the vulnerability of crops, particularly in rain-fed areas.
Marketing constraints present their own set of challenges, with farmers often relying on intermediaries to sell their cotton. This reliance diminishes their ability to negotiate better prices and leads to lower income from cotton sales. Other key marketing obstacles include unstable cotton prices, high transportation costs, and delayed payments from buyers, all of which place additional financial strain on farmers. The lack of timely market information and inadequate storage facilities further limit the farmers' ability to maximize returns from their produce.
Addressing these challenges requires targeted interventions. Improving access to irrigation, enhancing rural infrastructure, and expanding access to credit are crucial to supporting the production side of cotton farming. On the marketing front, strengthening the role of farmer producer organizations (FPOs), providing better market access, and ensuring the availability of real-time market information can help improve bargaining power and price stability. Additionally, the establishment of adequate storage facilities and the promotion of digital platforms for market linkages can reduce post-harvest losses and improve farmers' income.
In conclusion, the cotton sector in Maharashtra is at a crossroads. With a comprehensive, farmer-focused approach to addressing the production and marketing constraints, it is possible to enhance the economic well-being of cotton farmers and ensure the sustainability of cotton cultivation in the state. This study emphasizes the importance of policy interventions that are informed by the real, lived experiences of farmers and that aim to create a more equitable and resilient agricultural system.
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