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Abstract
This study investigates the socio-economic profile of cotton farmers in the Aurangabad and Jalna districts of Maharashtra, focusing on landholding size, age, literacy, family size, occupation, and income distribution. The research includes a sample of 240 farmers from five landholding categories: marginal, small, semi-medium, medium, and large, using a multi-stage purposive sampling method. Statistical tools such as percentage analysis and the Chi-square test were applied to identify key patterns.
Age distribution shows that most cotton growers are middle-aged (40–50 years), with a low proportion of young farmers (under 30 years), raising concerns about future labor shortages. Larger farmers tend to have a higher proportion of individuals aged over 60, indicating better generational continuity in larger operations.
Literacy levels reveal that small and semi-medium farmers have higher education levels, with more having completed secondary education. In contrast, a significant portion of marginal farmers remain illiterate (approximately 25%), emphasizing the need for educational and training programs.
Family size patterns indicate that larger families are linked to larger landholdings, particularly among medium and large farmers. Smaller families, common among marginal farmers, limit available labor and contribute to economic stress.
Occupation data shows that a significant proportion of marginal and small farmers depend solely on agriculture, while medium and large farmers engage in non-agricultural activities, which helps them buffer against income volatility. Income distribution highlights stark disparities: around 40% of marginal and small farmers earn less than ₹75,000 annually, while larger farmers earn considerably more, underlining income inequality.
In conclusion, the study reveals significant socio-economic disparities between different categories of cotton farmers. The findings underscore the need for interventions to address issues related to education, labor availability, and income diversification, which are critical to improving the livelihoods of cotton farmers and ensuring the sustainability of cotton farming in the region.
Introduction
Cotton, often referred to as the "white gold" of Indian agriculture, plays a pivotal role in shaping the agricultural economy and rural livelihoods in the country. As one of the world's largest producers and exporters of cotton, India cultivates nearly 12 million hectares of land, providing employment to over six million farmers (Ministry of Textiles, 2023). Among the states contributing significantly to cotton production, Maharashtra stands out, particularly the Marathwada region, which includes the districts of Aurangabad and Jalna. These districts are not only key players in cotton cultivation but also in the production of hybrid cotton seeds, making them central to India's cotton economy.
Despite cotton's economic significance, farmers in this region face persistent challenges that impact their livelihoods. Economic instability, low returns, and fluctuating yields, compounded by rising input costs, water scarcity, and dependence on monsoon rains, have led to considerable distress, particularly among smallholder and marginal farmers. These challenges are further exacerbated by fluctuating market prices, creating a volatile environment for cotton producers (Mollaee et al., 2019). While national and state-level studies have highlighted these issues, there is a paucity of micro-level research that examines the socio-economic realities of cotton farmers in specific rural contexts.
Aurangabad and Jalna, with their favorable agro-climatic conditions and strong institutional ties to cotton seed companies, provide a unique opportunity to explore the socio-economic profile of cotton growers in this critical cotton-producing belt. A localized, micro-level study is essential to understand the diverse household structures, resource access, production practices, income patterns, and livelihood strategies of cotton producers in this region. By delving into these factors, this research aims to offer valuable insights that can inform agricultural policies and support systems, ultimately enhancing the sustainability and profitability of cotton farming.
This study focuses on examining key socio-economic variables such as age, literacy, family size, occupation, and income distribution across different landholding categories. It aims to explore the relationships between these factors and landholding size, contributing to a more nuanced understanding of the challenges faced by cotton farmers in Aurangabad and Jalna. The findings from this research will provide essential data for policymakers and agricultural stakeholders to address the pressing issues in the cotton farming sector and to promote more effective support for farmers in the region.
Research Methodology
Sampling Design
"A multi-stage purposive sampling technique was adopted, a method commonly used in agricultural studies where specific groups are targeted for in-depth analysis (Abdulai, 2021)."
· First Stage: Selection of Districts (Purposively)
· Second Stage: Selection of Talukas (Purposively)
· Third Stage: Selection of Villages (Randomly)
· Fourth Stage: Selection of Cotton Growing Farmers (Randomly)
Selection of Districts
Aurangabad and Jalna districts were purposively selected due to their large area under cotton cultivation, these districts represent typical conditions of the cotton-growing region in Marathwada.

Table 1: District wise 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.
Selection of Talukas
Aurangabad (Chhatrapati Sambhajinagar) district consisted of nine talukas, namely Aurangabad Rural, Phulambri, Paithan, Sillod, Kannad, Vaijapur, Gangapur, Soegaon, and Khultabad, out of which Paithan and Phulambri were selected for the study due to high concentration of cotton-growing farmers.
Similarly, Jalna district comprised eight talukas, namely Jalna Rural, Jafrabad, Bhokardan, Ambad, Partur, Badnapur, Ghansavangi, and Mantha, out of which Bhokardan and Jafrabad were selected based on their large area under cotton cultivation.
Selection of Villages
For the study, villages were randomly selected from the chosen talukas based on their significance in cotton cultivation.
· In Paithan Taluka, the villages Nandar and Balanagar were selected.
· In Phulambri Taluka, the villages Ladsavangi and Babra were chosen.
· In Jafrabad Taluka, the villages Akola Dev and Delegavhan were selected.
· In Bhokardan Taluka, the villages Jawkheda and Rajur were randomly chosen.
These villages were selected to ensure a comprehensive representation of cotton-growing areas within the study region.
Selection of Respondents/Farmers
A total of 30 farmers were selected from each of the chosen villages using a simple random sampling method. This resulted in a sample of 240 farmers, representing five landholding categories: Marginal, Small, Semi-Medium, Medium, and Large from whom the necessary data was collected.
Here, the operational land holdings will be taken as a basis and all producers are categorized in five size classes as follows:
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.
Statistical tools 
The following statistical tools and technique was used in analysis of data and interpretation of result. 
Percentage Analysis
"Percentage analysis is a simple yet powerful tool used to express one value as a fraction of another, multiplied by 100 to represent it as a percentage. It is commonly used to understand the proportion or share of different categories within a dataset. This method is widely used in various fields to analyze data distribution (Cochran, 1943)."
Formula:
Percentage = (Part / Total) × 100
Where,
	Part = The specific value or subset being analyzed.
	Total = The total value or the whole dataset.
	Percentage = The result expressed as a percentage.
Chi-Square Test (χ²)
"The Chi-Square Test (χ²) is a statistical method used to determine if there is a significant association between two categorical variables. It compares the observed frequencies (O) with the expected frequencies (E) under the assumption that the variables are independent. The formula for Chi-Square is commonly employed in social sciences and agricultural research to evaluate relationships between variables (Onchiri, 2013)."
Formula: 
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Where,
· χ² = Chi-Square statistic
· O = Observed Frequency (the actual count in each category)
· E = Expected Frequency (the count that would be expected if the variables were independent)
· Σ = Summation (sum of all categories)
Result and Discussion
The composition of cotton farmers across different landholding categories reflects the fragmented nature of agricultural holdings in Maharashtra, particularly in the Marathwada region. In many cases, farmers currently classified as marginal or small were originally part of larger family holdings that underwent division over generations. Such fragmentation, often due to inheritance and partition, has led to a substantial number of small-scale cultivators managing land parcels that were once part of more extensive ancestral farms. Despite owning limited acreage, these farmers continue to engage in cotton cultivation, preserving both tradition and livelihood.
In designing the sampling framework for this study, careful attention was given to representing all categories of landholders—marginal, small, semi-medium, medium, and large—across the two study districts. Each landholding stratum was proportionally represented to reflect the real-world distribution of cotton producers. Equal samples were drawn from Aurangabad and Jalna, two districts at the heart of Maharashtra's cotton economy, ensuring both geographical and structural balance.
The following table outlines the classification and number of respondents selected from each landholding group across the two districts:
Table 3: Distribution of Farmers by Landholding Category in Aurangabad and Jalna
	Landholding Category
	Aurangabad
	Jalna
	Total

	Marginal Farmers
	19 (7.92%)
	25 (10.42%)
	44 (18.33%)

	Small Farmers
	44 (18.33%)
	44 (18.33%)
	88 (36.67%)

	Semi-Medium Farmers
	28 (11.67%)
	22 (9.67%)
	50 (20.83%)

	Medium Farmers
	16 (6.67%)
	15 (6.25%)
	31 (12.92%)

	Large Farmers
	13 (5.42%)
	14 (5.83%)
	27 (11.25%)

	Total
	120 (50%)
	120 (50%)
	240 (100%)


*Figures in parenthesis represent percentage
Age Group
Table 4: Age Distribution of Cotton growers across landholding categories
	 
 
 
 
	Age Group

	
	<30 Years
	30-40 Years
	40-50 Years
	50-60 Years
	>60 Years
	Total

	Landholding Category
	Marginal Farmers
	8 (3.33%)
	16 (6.66%)
	10 (4.17%)
	6 (2.50%)
	4 (1.67%)
	44 (18.33%)

	
	Small Farmers
	10 (4.17%)
	30 (12.50%)
	32 (13.34%)
	10 (4.17%)
	6 (2.50%)
	88 (36.67%)

	
	Semi-Medium Farmers
	6 (2.50%)
	14 (5.83%)
	20 (8.33%)
	6 (2.50%)
	4 (1.67%)
	50 (20.83%)

	
	Medium Farmers
	4 (1.67%)
	6 (2.50%)
	10 (4.17%)
	6 (2.50%)
	5 (2.08%)
	31 (12.92%)

	
	Large Farmers
	2 (0.83%)
	4 (1.67%)
	6 (2.50%)
	4 (1.67%)
	11 (4.58%)
	27 (11.25%)

	
	Total
	30 (12.50%)
	70 (29.16%)
	78 (32.51%)
	32 (13.33%)
	30 (12.50%)
	240 (100.00%)

	Chi-Square Statistic: 31.97
	Degrees of Freedom (df): 16
	p-value: 0.010

	Interpretation: The p-value is less than 0.05, indicating a significant association between age group and landholding categories.


*Figures in parenthesis represent percentage
As shown in Table 4, the age-wise distribution of cotton growers indicates that the majority of respondents fell within the 40–50 years age group, representing 32.51 percent of the total sample. This suggests that middle-aged individuals are most actively engaged in cotton cultivation across various landholding categories. The next highest concentration was in the 30–40 years group (29.16 percent), followed by the 50–60 years and above 60 years groups, contributing 13.33 percent and 12.50 percent, respectively. Farmers aged below 30 years accounted for only 12.50 percent, indicating relatively low involvement of younger individuals in cotton farming.
A breakdown of the data in Table 4 shows that small and semi-medium farmers dominate the working-age population, particularly between 30 and 50 years, while large farmers had a higher share of individuals aged over 60 years. This could imply greater generational landholding retention among larger farmers and more direct operational involvement among the small and semi-medium categories.
The chi-square test results in Table 4 further establish a statistically significant association between age group and landholding category (χ² = 31.97, df = 16, p = 0.010). Since the p-value is less than 0.05, it confirms that the age composition of farmers varies significantly with their landholding size.
Literacy Level
Table 5: Literacy level of Cotton growers across landholding categories
	
	Literacy Level

	
	Illiterate
	Primary
	Secondary
	Higher Secondary
	Graduate and above
	Total

	Landholding Category
	Marginal Farmers
	15 (6.25%)
	12 (5.00%)
	10 (4.17%)
	4 (1.67%)
	3 (1.25%)
	44 (18.33%)

	
	Small Farmers
	10 (4.17%)
	30 (12.50%)
	32 (13.33%)
	12 (5.00%)
	4 (1.67%)
	88 (36.67%)

	
	Semi-Medium Farmers
	6 (2.50%)
	12 (5.00%)
	20 (8.33%)
	8 (3.33%)
	4 (1.67%)
	50 (20.83%)

	
	Medium Farmers
	5 (2.08%)
	6 (2.50%)
	10 (4.17%)
	8 (3.33%)
	2 (0.83%)
	31 (12.92%)

	
	Large Farmers
	2 (0.83%)
	4 (1.67%)
	10 (4.17%)
	6 (2.50%)
	5 (2.08%)
	27 (11.25%)

	
	Total
	38 (15.83%)
	64 (26.67%)
	82 (34.17%)
	38 (15.83%)
	18 (7.50%)
	240 (100.00%)

	Chi-Square Statistic: 28.12
	Degrees of Freedom (df): 16
	p-value: 0.031

	Interpretation: The p-value is less than 0.05, indicating a significant association between literacy level and landholding categories.


*Figures in parenthesis represent percentage
As reflected in Table 5, the literacy status of cotton growers varied notably across landholding categories. The majority of respondents had attained secondary education, comprising 34.17 percent of the total sample. This was followed by those with primary education (26.67%) and higher secondary education (15.83%). Farmers who were illiterate formed 15.83 percent of the total, while only 7.5 percent had attained graduate-level or higher education.
The data indicates that small and semi-medium farmers were relatively better educated at the secondary level, while a larger share of marginal farmers was illiterate (15 out of 44, or 6.25% of the total sample). Large farmers, despite their smaller numbers, had a comparatively higher proportion of graduates and above, suggesting a potential link between higher education and larger landownership.
The statistical test presented in Table 5 confirms a significant association between literacy level and landholding size. The chi-square value of 28.12 with 16 degrees of freedom yielded a p-value of 0.031, which is below the 0.05 threshold. This indicates that literacy levels are not evenly distributed across different landholding groups and may influence, or be influenced by, the scale of farming operations.
Family Size
Table 6: Family Size of Cotton growers across landholding categories
	
	Family Size

	
	1-3 Members
	4-6 Members
	7-9 Members
	>9 Members
	Total

	Landholding Category
	Marginal Farmers
	12 (5.00%)
	20 (8.33%)
	10 (4.17%)
	2 (0.83%)
	44 (18.33%)

	
	Small Farmers
	14 (5.83%)
	50 (20.83%)
	20 (8.33%)
	4 (1.67%)
	88 (36.67%)

	
	Semi-Medium Farmers
	10 (4.17%)
	24 (10.00%)
	12 (5.00%)
	4 (1.67%)
	50 (20.83%)

	
	Medium Farmers
	6 (2.50%)
	12 (5.00%)
	10 (4.17%)
	3 (1.25%)
	31 (12.92%)

	
	Large Farmers
	4 (1.67%)
	6 (2.50%)
	10 (4.17%)
	7 (2.92%)
	27 (11.25%)

	
	Total
	46 (19.17%)
	112 (46.67%)
	62 (25.83%)
	20 (8.33%)
	240 (100.00%)

	Chi-Square Statistic: 22.87
	Degrees of Freedom (df): 12
	p-value: 0.029

	Interpretation: The p-value is less than 0.05, indicating a significant association between family size and landholding categories.


*Figures in parenthesis represent percentage
As shown in Table 6, the majority of cotton-growing households comprised 4–6 members, accounting for 46.67 percent of the total sample. This was followed by families with 7–9 members (25.83%) and 1–3 members (19.17%). Larger families with more than 9 members made up a smaller portion (8.33%) of the respondents.
A closer examination reveals that small and semi-medium farmers were most represented in the 4–6 member bracket, indicating a prevalence of nuclear or slightly extended family structures within these landholding groups. Conversely, large farmers had a higher proportion of families with more than 9 members (7 out of 27), suggesting a tendency toward joint or extended family systems among larger landholders.
The chi-square test result (χ² = 22.87, df = 12, p = 0.029) confirms a statistically significant relationship between family size and landholding category, as the p-value is less than 0.05. This indicates that family structure varies meaningfully across different landholding sizes, which may influence labor availability and farm management decisions.
Occupation
Table 7: Occupation of Cotton growers across landholding categories
	
	Occupation

	
	Agriculture Only
	Agriculture + Allied
	Agriculture + Other
	Total

	Landholding Category
	Marginal Farmers
	32 (13.33%)
	9 (3.75%)
	3 (1.25%)
	44 (18.33%)

	
	Small Farmers
	48 (20.00%)
	32 (13.33%)
	8 (3.33%)
	88 (36.67%)

	
	Semi-Medium Farmers
	15 (6.25%)
	22 (9.17%)
	13 (5.42%)
	50 (20.83%)

	
	Medium Farmers
	5 (2.08%)
	8 (3.33%)
	18 (7.50%)
	31 (12.92%)

	
	Large Farmers
	4 (1.67%)
	6 (2.50%)
	17 (7.08%)
	27 (11.25%)

	
	Total
	104 (43.33%)
	77 (32.08%)
	59 (24.58%)
	240 (100.00%)

	Chi-Square Statistic: 74.10
	Degrees of Freedom (df): 8
	p-value: 7.46 × 10⁻¹³

	Interpretation: The p-value is much less than 0.05, indicating a highly significant association between occupation type and landholding categories


*Figures in parenthesis represent percentage
As presented in Table 7, the majority of respondents (43.33 percent) reported agriculture as their sole occupation, followed by those engaged in agriculture along with allied activities (32.08%) and agriculture plus other non-agricultural work (24.58%).
A breakdown by landholding category shows that marginal and small farmers were more likely to rely exclusively on agriculture, with 32 out of 44 marginal and 48 out of 88 small farmers reporting no secondary occupation. In contrast, medium and large farmers showed a higher tendency to diversify, especially into agriculture plus other occupations, likely as a strategy to mitigate income risk and leverage larger land-based resources.
The chi-square value of 74.10 with 8 degrees of freedom, and a p-value < 0.00001, indicates a highly significant association between occupation type and landholding size. This suggests that landholding size is a key determinant in occupational diversification among cotton growers.
Income Distribution (₹)
Table 8: Income distribution (₹) of Cotton growers across landholding categories
	
	Income Distribution (₹)

	
	<₹75,000
	₹75,000-1,50,000
	₹1,50,000-3,00,000
	>₹3,00,000
	Total

	Landholding Category
	Marginal Farmers
	18 (7.50%)
	14 (5.83%)
	6 (2.50%)
	6 (2.50%)
	44 (18.33%)

	
	Small Farmers
	12 (5.00%)
	28 (11.67%)
	30 (12.50%)
	18 (7.50%)
	88 (36.67%)

	
	Semi-Medium Farmers
	7 (2.92%)
	18 (7.50%)
	15 (6.25%)
	10 (4.17%)
	50 (20.83%)

	
	Medium Farmers
	4 (1.67%)
	8 (3.33%)
	10 (4.17%)
	9 (3.75%)
	31 (12.92%)

	
	Large Farmers
	3 (1.25%)
	6 (2.50%)
	6 (2.50%)
	12 (5.00%)
	27 (11.25%)

	
	Total
	44 (18.33%)
	74 (30.83%)
	67 (27.92%)
	55 (22.92%)
	240 (100.00%)

	Chi-Square Statistic: 29.50
	Degrees of Freedom (df): 12
	p-value: 0.033

	Interpretation: The p-value is less than 0.05, indicating a significant association between Income Distribution (₹) and Landholding categories.


*Figures in parenthesis represent percentage
As shown in Table 8, the largest proportion of cotton growers (30.83%) reported an annual income between ₹75,000 and ₹1,50,000, followed by 27.92 percent earning between ₹1,50,000 and ₹3,00,000. Notably, 22.92 percent of farmers earned above ₹3,00,000, while 18.33 percent had annual incomes below ₹75,000.
A closer look reveals that marginal farmers were predominantly concentrated in the lowest income bracket, with 18 out of 44 earning less than ₹75,000 annually. In contrast, large farmers had a stronger presence in the highest income group, with 12 out of 27 reporting earnings over ₹3,00,000. This pattern underscores a clear linkage between landholding size and income levels.
The chi-square statistic of 29.50 with 12 degrees of freedom and a p-value of 0.033 indicates a statistically significant association between income distribution and landholding category. This finding suggests that larger landholders tend to earn more, reinforcing the role of land size in determining farm profitability.
Conclusion
The study of cotton growers in Aurangabad and Jalna districts revealed significant socio-economic disparities across different landholding categories. Small and marginal farmers dominated the sample, highlighting widespread land fragmentation in the region. Most farmers (32.51%) were middle-aged (40–50 years), while youth participation in farming remained low, raising concerns about generational continuity. Age was significantly associated with landholding size.
Literacy levels were uneven, with 15.83 percent of respondents being illiterate and higher education concentrated among large farmers. Education disparities were statistically significant and directly impacted access to information and farm decision-making. Family size was typically moderate (4–6 members), but large families were more prevalent among large landholders, offering them labour advantages.
Occupational patterns showed that while 64.17 percent of respondents relied solely on agriculture, 35.83 percent engaged in both agriculture and non-farm activities, particularly among smaller farmers seeking income stability. Income levels also varied sharply: 44.17 percent of farmers earned between ₹1,00,000 to ₹2,00,000 annually, while only 10 percent crossed the ₹3,00,000 mark. Income was positively correlated with landholding size.
Overall, landholding size significantly influenced age structure, literacy, family size, occupation, and income. Marginal and small farmers faced greater vulnerability due to low incomes, limited education, and reliance on non-farm activities. The study underscores the need for targeted interventions—such as educational support, youth engagement in farming, and income diversification schemes—to ensure the sustainability and economic viability of cotton cultivation in the Marathwada region.
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