



Association between Adoption Behavior of Mustard Growers and Selected Independent Variables
 in Jaunpur District, Uttar Pradesh
Abstract

Mustard (Brassica juncea) is a key oilseed crop in Jaunpur district, Uttar Pradesh, contributing significantly to India’s agricultural economy. This study examines the association between the adoption behavior
 of 300 mustard growers and 13 independent variables-age, education, caste, occupation, annual income, land holding, farming experience, source of irrigation, social participation, mass media participation, extension participation, attitude and knowledge level-across
 four blocks (Sujanganj, Mungara Badshahpur, Machhlishahar and Mariyahu). Using a descriptive research design with multistage sampling, data were collected via structured interviews and analyzed with Pearson’s correlation coefficient and chi-square tests. Results indicate no significant associations at the 5% level, with weak correlations ranging from -0.037 (education) to 0.091 (annual income). Annual income and irrigation source showed slight positive influences, while education and knowledge exhibited negative correlations, suggesting barriers like risk perception or diversification. Medium adoption (68.33%) reflects partial uptake of practices like high-yielding varieties and timely sowing, constrained by knowledge deficits (85%) and input unavailability (80%). Recommendations include enhanced Krishi Vigyan Kendra (KVK) training, Farmer Producer Organisation 
(FPO)-led input supply and Kisan Credit Card (KCC) loans to boost adoption and achieve yields of 25 quintals/ha, supporting sustainable agriculture and livelihoods.
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1. Introduction

Mustard (Brassica juncea) is a vital oilseed crop in India, contributing to edible oil production and farmer livelihoods. India ranks second globally in rapeseed and mustard area (15.2%) and fourth in production (9.5%), with 8.17 million tons produced from 6.69 million hectares in 2010–11 (FAOSTAT, 2018). In Uttar Pradesh, Jaunpur district (25°24' to 26°12' N, 82°7' to 83°5' E) is a key contributor to the state’s 11.19% share of national mustard output, benefiting from its agro-climatic suitability and agrarian economy. As a rabi crop, mustard integrates into local cropping systems, requiring low water and thriving on marginal lands, making it critical for small and marginal farmers.

Adoption of improved practices-high-yielding varieties (e.g., Pusa Bold), timely sowing (mid-October), balanced fertilization (100:75 kg/ha NP), irrigation management and integrated pest management (IPM)-can increase yields by 20–49% (Yadav and Mishra 2018). However, adoption in Jaunpur is moderate (68.33%), hindered by socio-economic, technical and institutional barriers, including knowledge deficits (85%) and input unavailability (80%). Understanding the factors influencing 
adoption is essential for designing targeted interventions.

This study, titled “Association Between Adoption Behavior of Mustard Growers and Selected Independent Variables in Jaunpur District, Uttar Pradesh,” 
investigates the relationships between adoption behavior and 13 independent variables: age, education, caste, occupation, annual income, land holding, farming experience, source of irrigation, social participation, mass media participation, extension participation, attitude and knowledge level. The objective is to identify factors shaping adoption, informing policymakers and extension agents to enhance productivity and livelihoods. The study leverages data from a broader investigation into mustard cultivation, focusing on statistical associations to support sustainable agricultural development.

2. Methodology

2.1 Research Design

A descriptive research design was employed to explore associations between adoption behavior
 and independent variables. This design suits fact-finding studies, offering insights into relationships with robust interpretation. Quantitative methods, including Pearson’s correlation and chi-square tests, were used, complemented by descriptive analysis to contextualize findings.

2.2 Sampling Procedure

To ensure representativeness across Jaunpur’s diverse agrarian landscape, a multistage sampling technique was employed. Jaunpur district, spanning 4,038 km², was selected as the study locale due to its prominence in mustard production and proximity to Krishi Vigyan Kendras (KVKs), which facilitate technology transfer. The district was chosen for its agricultural significance and the researcher’s familiarity with the region, ensuring effective data collection. From Jaunpur’s 21 blocks, four-Sujanganj, Mungara Badshahpur, Machhlishahar and Mariyahu-were purposively selected based on their high mustard cultivation area, focusing the study on key production zones. Within these blocks, 16 villages (four per block) were identified and a comprehensive list of mustard growers was compiled with assistance from agriculture supervisors. From this list, 300 mustard growers were randomly selected, with 75 respondents per block, proportionate to village size, ensuring a balanced and representative sample for analyzing adoption behavior.

Table 1: Sampling Procedure
	State
	District
	Block
	Villages
	Respondents

	Uttar Pradesh
	Jaunpur
	Sujanganj
	Deepakpur, Ramnagra, Dewapur, Sabeli
	75

	
	
	Mungara Badshahpur
	Sohansa, Kamalpur, Kodahu, Rampur
	75

	
	
	Machhlishahar
	Tajuddinpur, Tateehara, Sonhara, Kunwarpur
	75

	
	
	Mariyahu
	Rajamalpur, Mokalpur, Belva, Pali
	75

	Total
	1
	4
	16
	300


2.3 Data Collection

Data were collected using a pre-tested structured interview schedule, capturing adoption behavior and independent variables. Direct observation and secondary sources (e.g., KVK reports) supplemented interviews, conducted personally with informed consent to ensure objectivity.

2.4 Statistical Analysis

· Pearson’s Correlation Coefficient: 

· Chi-Square Test: 

· Frequency and Percentage:.

2.6 Limitations

1. Limited to 300 growers in four blocks.

2. Self-reported data may introduce bias, mitigated by pre-testing.

3. Excluded variables like peer influence.

4. Cross-sectional design limits trend analysis.

3. Results and Discussion

The present study was conducted in Jaunpur district of Uttar Pradesh with the objective of analysing the socio-economic profile of mustard growers and their level of adoption of improved cultivation practices. Data were collected from a randomly selected sample of 300 mustard growers spread across four blocks of the district.
 The findings are presented and discussed in two broad sections: (i) socio-economic and demographic profile of the respondents and (ii) adoption behaviour and its association with selected independent variables. The results are supported by statistical analysis and interpreted in the light of existing literature.

Socio-Economic and Demographic Profile of Mustard Growers

The socio-economic characteristics of the mustard growers are presented in Table 2.

Table 2: Socio-Economic and Demographic Profile of Mustard Growers (N = 300)
	Sr. No
	Variable
	Category
	Frequency
	Percentage

	1
	Age
	Young (<35 years)
	50
	16.67

	
	
	Middle (36–50 years)
	181
	60.33

	
	
	Old (>50 years)
	69
	23.00

	2
	Education
	Illiterate
	48
	16.00

	
	
	Primary
	44
	14.66

	
	
	Middle
	59
	19.67

	
	
	Secondary
	48
	16.00

	
	
	UG
	51
	17.00

	
	
	PG/Other
	50
	16.67

	3
	Caste
	General
	98
	32.67

	
	
	OBC
	146
	48.66

	
	
	SC/ST
	56
	18.67

	4
	Occupation
	Farming
	130
	43.33

	
	
	Farming + Private Job
	67
	22.33

	
	
	Farming + Govt Job
	22
	7.34

	
	
	Farming + Business
	81
	27.00

	5
	Annual Income
	Low
	137
	45.66

	
	
	Medium
	97
	32.34

	
	
	High
	66
	22.00

	6
	Land Holding
	Marginal (<1 ha)
	98
	32.66

	
	
	Small (1–2 ha)
	73
	24.34

	
	
	Semi-medium (2–4 ha)
	62
	20.67

	
	
	Medium (4–10 ha)
	42
	14.00

	
	
	Large (>10 ha)
	25
	8.33

	7
	Farming Experience
	Low
	101
	33.66

	
	
	Medium
	94
	31.34

	
	
	High
	105
	35.00

	8
	Source of Irrigation
	Canal
	82
	27.34

	
	
	Diesel Pump
	122
	40.66

	
	
	Electric Pump
	96
	32.00

	9
	Social Participation
	Low
	11
	3.67

	
	
	Medium
	166
	55.33

	
	
	High
	123
	41.00

	10
	Mass Media Participation
	Low
	19
	6.34

	
	
	Medium
	172
	57.33

	
	
	High
	109
	36.33

	11
	Extension Participation
	Low
	23
	7.67

	
	
	Medium
	157
	52.33

	
	
	High
	120
	40.00

	12
	Attitude toward Improved Practices
	Low
	37
	12.34

	
	
	Medium
	207
	69.00

	
	
	High
	56
	18.66

	13
	Level of Knowledge
	Low
	46
	15.34

	
	
	Medium
	199
	66.33

	
	
	High
	55
	18.33


A majority (60.33%) of the mustard growers belonged to the middle-age group (36–50 years). This age distribution indicates that most respondents are in their most productive years and possess substantial farming experience, yet they may exhibit risk-averse behaviour due to family responsibilities and financial obligations. Young farmers (<35 years) constituted only 16.67%, representing the next generation that is generally more open to new technologies. Old farmers (>50 years) formed 23.00% of the sample, many of whom rely on traditional practices developed over decades.

Education level was moderate. Only 16.00% of the respondents were illiterate, while 14.66% had primary education, 19.67% middle school, 16.00% secondary, 17.00% undergraduate and 16.67% postgraduate or other qualifications. This profile suggests that nearly one-third of the farmers have higher education and can potentially understand technical recommendations. However, the presence of 16% illiterate farmers underscores the necessity of visual aids, demonstrations and oral communication methods in extension programmes. Education is widely recognised as a key determinant of technology adoption because it improves the capacity to process information and evaluate risks.

The caste composition reflected the socio-cultural diversity of Jaunpur district. Other Backward Classes (OBC) were the largest group (48.66%), followed by General category (32.67%) and Scheduled Castes/Scheduled Tribes (18.67%). This distribution is consistent with the demographic pattern of eastern Uttar Pradesh and highlights the need for inclusive extension strategies that address the specific constraints faced by different social groups.

Occupationally, 43.33% of the respondents were engaged solely in farming, while 27.00% combined farming with business, 22.33% with private jobs and only 7.34% with government jobs. The high percentage of diversified occupations reflects the economic pressure on small landholdings and the search for supplementary income sources to meet household needs.

Annual income distribution was almost balanced across categories: 45.66% low, 32.34% medium and 22.00% high. The large proportion in the low-income bracket indicates limited capacity to invest in costly inputs such as hybrid seeds, fertilisers and pesticides. Income level directly influences the ability to bear the risk associated with new technologies.

Land holding pattern showed the typical fragmented structure of eastern Uttar Pradesh. Marginal farmers (<1 ha) formed the largest group (32.66%), followed by small (24.34%), semi-medium (20.67%), medium (14.00%) and large farmers (8.33%). Marginal and small farmers together accounted for 57% of the sample. Small land size restricts investment capacity and mechanisation, often leading to lower adoption rates.

Farming experience was high for 35.00%, medium for 31.34% and low for 33.66%. Longer experience generally builds practical knowledge but may also create resistance to change when farmers are satisfied with traditional methods.

Diesel pumps were the major source of irrigation (40.66%), followed by electric pumps (32.00%) and canals (27.34%). Heavy dependence on diesel pumps exposes farmers to fluctuating fuel prices and supply disruptions, while limited canal irrigation points to infrastructural deficiencies in the region.

Social participation, mass media participation and extension participation were predominantly at medium levels (55.33%, 57.33% and 52.33% respectively). High participation was recorded in 41.00%, 36.33% and 40.00% of cases. These variables serve as important channels for technology dissemination, yet the medium level of engagement suggests that current outreach mechanisms need strengthening to reach a larger number of farmers effectively.

Attitude towards improved practices was medium for 69.00% and high for only 18.66%. Similarly, knowledge level was medium for 66.33%, high for 18.33% and low for 15.34%. These moderate levels indicate partial awareness but insufficient depth and confidence for complete adoption of the recommended package of practices.

Adoption Behaviour of Mustard Growers

The overall adoption of improved mustard cultivation practices was medium in 68.33% of the respondents, high in 20.67% and low in 11.00%. 
High adoption was concentrated among larger farmers who had assured irrigation, easy credit access and financial capacity to invest in high-yielding varieties such as NRCHB-506, integrated pest management (IPM) and ridge sowing techniques. These farmers could afford the full technological package and benefited from higher yields and better market prices. In contrast, low adoption was prevalent among marginal and small farmers (57% of the sample) due to economic constraints, high cost of inputs, poor availability of quality seeds and limited access to timely credit. Practices like timely sowing and use of improved varieties were relatively better adopted because of widespread KVK training programmes and government subsidies. However, adoption of more complex and capital-intensive practices such as IPM, micronutrient application and precision irrigation remained low. These findings closely align with the observations of Kumar et al. (2023), who reported similar medium adoption levels among oilseed growers in eastern Uttar Pradesh owing to resource limitations.

Association Between Independent Variables and Adoption

The relationship between thirteen independent variables and the level of adoption was examined using Pearson’s correlation coefficient (r) and chi-square
 (χ²) test. The results are summarised in Table 3.

Table 3: Association Between Independent Variables and Adoption
	Sr. No
	Variable
	Correlation (r)
	Chi-Square
	df
	Table Value

	1
	Age
	0.021
	7.54
	4
	14.86

	2
	Education
	-0.037
	10.08
	10
	25.188

	3
	Caste
	0.049
	8.52
	6
	18.548

	4
	Occupation
	0.037
	4.30
	6
	18.548

	5
	Annual Income
	0.091
	3.24
	4
	14.86

	6
	Land Holding
	0.01
	2.57
	8
	21.955

	7
	Farming Experience
	0.041
	6.56
	4
	14.86

	8
	Source of Irrigation
	0.09
	4.89
	6
	18.548

	9
	Social Participation
	-0.031
	1.83
	4
	14.86

	10
	Mass Media Participation
	0.045
	5.09
	4
	14.86

	11
	Extension Participation
	0.036
	3.84
	4
	14.86

	12
	Attitude
	0.056
	3.95
	4
	14.86

	13
	Knowledge Level
	-0.009
	1.66
	4
	14.86


All correlation coefficients were very weak, ranging from –0.037 (education) to +0.091 (annual income). None of the chi-square values exceeded the respective table values at 5% level of significance, indicating no statistically significant association between any independent variable and adoption level.

Annual income recorded the highest positive correlation (r = 0.091). Higher income enables farmers to purchase quality inputs and bear the risk of new technologies, potentially increasing yields by 10–15% as reported by Kulshrestha et al. (2010). However, the chi-square value (3.24) was much lower than the table value (14.86), rendering the relationship non-significant. Similarly, source of irrigation showed a marginal positive correlation (r = 0.09). Reliable irrigation supports timely water application and better nutrient uptake, yet the chi-square value (4.89) remained below the table value (18.548).

Surprisingly, education (r = –0.037) and knowledge level (r = –0.009) exhibited negative correlations. Educated farmers often diversify into non-farm activities or perceive improved practices as economically risky because of high initial investment, particularly in plant protection chemicals (reported expensive by 55% of respondents). The chi-square values (10.08 and 1.66) were also non-significant. Social participation (r = –0.031) showed a negligible negative correlation, possibly due to the homogeneous social structure in the study villages where information sharing does not translate into actual adoption (Yadav et al., 2024).

Other variables such as age (r = 0.021), caste (r = 0.049), occupation (r = 0.037), farming experience (r = 0.041), extension participation (r = 0.036), attitude (r = 0.056), land holding (r = 0.01) and mass media participation (r = 0.045) displayed weak correlations and non-significant chi-square values. This uniform absence of significance suggests that adoption of mustard technology in Jaunpur district is not driven by any single socio-economic factor but by a complex interplay of multiple constraints operating simultaneously.

The prevailing medium adoption level (68.33%) reflects the partial success of Krishi Vigyan Kendra (KVK) training programmes and subsidy schemes. However, major barriers reported by respondents—
non-availability of quality inputs (80%), high cost of plant protection measures (55%), delayed credit disbursement (65%), price volatility and fragmented land holdings—
continue to restrict higher adoption. These constraints align closely with the findings of Yadav and Mishra (2018), who documented similar systemic bottlenecks among oilseed growers in the region.

The negative correlation with knowledge level is particularly revealing. It indicates a clear “knowledge–practice gap” caused by economic and infrastructural limitations rather than lack of awareness. Farmers may possess theoretical knowledge but
 cannot translate it into practice due to resource scarcity. This phenomenon has been widely reported in resource-poor regions where extension efforts focus more on awareness creation than on addressing practical implementation barriers.

The weak influence of extension participation and mass media participation further highlights the limitations of current dissemination channels. Information provided through these sources is often generic and fails to address location-specific constraints such as input supply chain gaps and credit accessibility. Strengthening farmer-centric, need-based extension modules that combine knowledge dissemination with input support and custom hiring services appears essential.

The results demonstrate that mustard growers in Jaunpur district possess moderate socio-economic resources, education and knowledge, yet the overall adoption of improved practices remains at a medium level due to overriding economic, infrastructural and institutional constraints
. The lack of statistically significant associations between individual variables and adoption underscores the need for integrated, multi-pronged interventions rather than isolated efforts targeting single factors. Such an approach would help bridge the existing gaps and accelerate the pace of technology adoption, ultimately leading to higher productivity and improved livelihoods for mustard farmers in the region.

4. Conclusion

No significant associations were found between adoption behavior and the 13 independent variables at the 5% level, with weak correlations led by annual income (r = 0.091) and irrigation source (r = 0.09). Negative correlations for education and knowledge highlight contextual barriers like risk perception. Medium adoption (68.33%) indicates potential for improvement through enhanced KVK training, FPO-led input supply and KCC loans, aiming for 25 quintals/ha yields and improved livelihoods
.
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