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Abstract
The present study was conducted during 2022-23 to analyze the “Knowledge level of Mustard cultivation practices in Lakhimpur Kheri district of Uttar Pradesh" for following reason, : the climatic condition of the district is most suitable for cultivation of Mustard, but the production in this crop is below than desired level. Thus, there is an urgent need to conduct systemic study to push the knowledge level by the farmers in cultivation of Mustard.  Findings revealed that more than half (65.83 per cent%) of the Mustard growers had medium level of knowledge regarding Mustard cultivation practices followed by 18.33 per cent and 15.83 per cent had low and high level of knowledge, respectively. Also observed that education was found to be extremely significant and strongly connected among the 14 factors, including age and education. Annual income was found to be significant and positively associated. 
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Introduction:
Historically, the brassicas are one of the earliest domesticated crop plants by man. It is mentioned in several ancient scripture scriptures and literature and might have been cultivated as early as 5000 BC. There is evidence of its cultivation in the Neolithic age (Chang, 1968). Seeds of mustard were found from the Channhu-daro of the Harrapan civilization 2300-1750 BC (Allchin 1969). The origin of B. juncea is conflicting. The Middle East seems to be the place of origin since the putative parent species; B. nigra and B. campestris would have crossed. (Olson 1960, Mizushima and Tsunoda 1967). From there it soon spread to Europe, Africa, Asia, India and Far-East (Hemingway, 1976). It had arisen more than once with different progenitors and in different localities i.e., China, Eastern India and the Caucasus the present day two centres of diversity (Hemmingway 1976, Prakash and Hinata 1980). Biochemical and molecular studies support this finding and further provide evidence for the existence of two geographical races, Chinese and Indian (Vaughan et al.1963, Vaughan and Gordon 1973, Song et al. 1988). 	Comment by admin: Reference is missing	Comment by admin: Reference is missing	Comment by admin: Reference is missing	Comment by admin: Reference is missing	Comment by admin: Reference is missing
The oleiferous Brassica species, commonly known as rapeseed-mustard, are one of the economically important agricultural commodities. Rapeseed-mustard comprising eight different species viz. Indian mustard, toria, yellow sarson, brown sarson, gobhi sarson, karan rai, black mustard and taramira, are being cultivated in 53 countries spreading all over the globe. 
For the world, the USDA’s February 2025 report estimates global rapeseed (canola) supply at approximately 85.31 million tonnes for the 2024-25 season, marking a 4.6% decrease from the previous year, yet a 3% increase compared to the average of earlier campaigns (USDA). India is the third largest producer of rapeseed-mustard after Canada, China and contributing to around 14 % of world’s total production. Rapeseed-mustard are the important oilseed crops and also one of the second largest oilseed crops in India. Rapeseed–mustard crops in India are grown in diverse agro-climatic conditions ranging from north-eastern to north western hills and down south under irrigated/rainfed, timely/late sown, saline soils and mixed cropping. Indian mustard constitutes approximately 80% of the total area cultivated under these crops across the country. Among the nine major oilseed crops grown in India, rapeseed-mustard alone accounts for 30.3% of the total sown area and contributes 33.2 per cent% to the overall oilseed production in 2023-24. With a production volume of 13.2 million tonnes in 2023-24, rapeseed-mustard emerged as the largest oilseed crop in the country. The average yield of rapeseed-mustard stands at around 1,443 kg/ha, which is higher than the overall average yield of 1,314 kg/ha for all oilseed crops during the same period. Mustard is an important cash crop for farmers in Rajasthan, Haryana, Madhya Pradesh and Uttar Pradesh, among others. Rajasthan is the largest producing state in the country. Although rapeseed-mustard is grown in most states across India, the majority of its production in 2023–24 came from a few key states: Rajasthan (45.40%), Uttar Pradesh (14.24%), Madhya Pradesh (13.28%), Haryana (10.78%), and West Bengal (6.0%). Approximately 74% of the total area under rapeseed-mustard cultivation is supported by irrigation (https://www.drmr.res.in/director_desk.php). 	Comment by admin: Please remove this link and add in Reference Section
In 2023-24, Uttar Pradesh was India's third-largest mustard-producing state, contributing 14.24% to the national output. The state's average productivity during the 2017-18 crop year was 1483 kg/ha, although there is a significant yield gap between improved practices and the state average. Major districts for cultivation include Agra, Mathura, and Lakhimpur Kheri. 
Research Methodology:
The present study was conducted during 2022-23 in Lakhimpur Kheri district of Uttar Pradesh. Out of 15 blocks in Lakhimpur Kheri district, Ramiyabehan and Nighasan block was selected purposively. Twelve villages were randomly selected, 10 farmers from each village were selected which comprised of a total of 120 respondents. The data were collected with the help of pre- tested structured interview schedule by holding personal interview interviews with Mustard growers by the researcher. Based on the knowledge that respondents already possess, the respondents' level of understanding regarding mustard cultivation practices was determined. All knowledge-related questions were binary, asking "yes or no." If the responder selected "yes" they received a score of 1, and if they selected "no" they received a score of 2.  
Knowledge extent =  X 100
The marks that mustard farmers received on the knowledge test may have been low, medium and high, indicating their degree of expertise. It has been divided into three groups, namely; mean – S.D. (low), mean  S.D. (Medium) and mean + S.D. (High). Different statistical tools used were frequency, percentage, mean, standard deviation and Pearson’s coefficient of correlation. Using mean and standard deviation for the variables (knowledge of respondents), the respondents were grouped into low, medium and high categories.
Results and Discussion:
1. To assess the knowledge level of farmers regarding improved mustard cultivation practices.
Knowledge was defined as the quantity of information a mustard producer possessed. Information was gathered utilizing a systematic schedule that included all questions for assessing the level of knowledge in order to evaluate the extent of knowledge. 
Table.1. Knowledge level of respondents regarding Mustard cultivation practices. 
	Sr. No.
	Cultivation practices 
	Mean score (%)
	Rank

	1.
	Field preparation 
	84.83
	5th

	2.
	Climate
	95.67
	1st

	3.
	Sowing
	87.56
	4th

	4.
	Varieties 
	75.33
	8th

	5.
	Seed rate
	56.34
	11th

	6.
	Seed treatment 
	23.81
	12th

	7.
	Rouging
	17.83
	14th

	8.
	Method of sowing 
	79.23
	6th

	9.
	Fertilization 
	76.84
	7th

	10.
	Weed management 
	69.51
	9th

	11.
	Water management 
	88.38
	3rd

	12.
	Inter cropping 
	22.67
	13th

	13.
	Plant protection 
	56.83
	10th

	14.
	Harvesting 
	89.34
	2nd


             Knowledge is the foremost prerequisite for the adoption of any agricultural technology. In the present study, the knowledge level of farmers was assessed with respect to 14 improved mustard cultivation practices. Table 1 presents the mean knowledge scores of respondents. The findings of Table 1 indicate that among all practices, farmers had the highest level of knowledge regarding climate requirements (mean score 95.67%), followed by harvesting (89.34%), water management (88.38%) and sowing practices (87.56%). This suggests that farmers are aware of the broad agro-climatic suitability of mustard, which may be attributed to their long-term experience. Similar findings were reported by Sharma (2015), who observed that mustard growers in Madhya Pradesh had high awareness of climatic factors and harvesting due to continuous cultivation in their region.
        The relatively high knowledge about harvesting also reflects experiential learning. Farmers directly observe crop maturity, pod colour, and shattering tendency in their fields, which makes them more conscious of this practice. However, knowledge about seed treatment (23.81%), rouging (17.83%), and intercropping (22.67%) was quite low. These are practices requiring technical training and awareness, which farmers often lack. Choudhary and Yadav (2012) reported a similar deficiency in mungbean cultivation, where seed treatment was among the least-known practices. Recent studies also confirm such gaps: Rakesh Kumar et al. (2023) found that mustard growers in Jammu & Kashmir exhibited the lowest knowledge about pest management and seed treatment.	Comment by admin: Reference is missing
           Knowledge of fertilization (76.84%) and varieties (75.33%) was moderate. Many farmers use fertilizers, but not in the recommended doses or balanced proportions. Similarly, farmers often prefer traditional varieties instead of adopting new, high-yielding cultivars. Gogoi et al. (2025) also noted that while mustard farmers in Assam were aware of fertilizer application, only a fraction could correctly identify balanced nutrient schedules and improved varieties.
          Thus, the ranking of practices highlights that experiential knowledge dominates among farmers, whereas scientific knowledge related to modern inputs and techniques remains inadequate. This underscores the need for participatory demonstrations, on-farm trials and ICT-based awareness campaigns to close these gaps.
Table.2. Distribution of the respondents on the basis of their knowledge level.   (n= 120)                                                                                                                                    
	S. No.
	Categories
	fFrequency
	percentage%

	  1.
	Low level of knowledge (up to 13)
	22
	18.33

	  2.
	Medium level of knowledge (14 to 17)
	79
	65.83

	  3.
	High level of knowledge (18 and above)
	19
	15.83

	
	Total
	         120
	      100.00


Mean= 15.06, S.D.= 2.059, Min.= 14, Max.= 20, f= Frequency, %= Percentage
       The overall knowledge of farmers was categorized into low, medium and high levels (Table 2). Results revealed that 65.83% of farmers had a medium level of knowledge, while 18.33% had low knowledge and only 15.83% had high knowledge. This indicates that most farmers possess partial awareness of improved practices. Such moderate knowledge is insufficient for achieving desired productivity, since comprehensive knowledge of the full package of practices is essential. Choudhary (2020) found a similar trend in mungbean cultivation, where a majority of farmers reported medium knowledge levels.
        The presence of nearly one-fifth of farmers in the low-knowledge group is concerning. These farmers are heavily reliant on traditional practices, which could reduce yields and increase susceptibility to pests and diseases. Conversely, the high-knowledge group (15.83%) represents progressive farmers who can serve as local innovators. Extension workers can use them as resource persons in farmer-to-farmer extension models. Gurjar (2017) emphasized the importance of progressive farmers in influencing community-level adoption.
      Recent studies further support this categorization. Rakesh Kumar et al. (2023) found that 46 per cent% of mustard growers in J&K had medium knowledge, 40% had low knowledge and only 14 per cent% had high knowledge. Similarly, Gogoi et al. (2025) reported that 55.83 per cent% of farmers in Assam fell into the medium category, which closely aligns with the present findings.
       Thus, the evidence strongly suggests that Indian mustard growers typically remain in the medium-knowledge bracket, with fewer farmers in the high category. This necessitates structured training and capacity-building interventions, particularly targeted at the low and medium-knowledge groups.
2. To study the relationship of independent variables with knowledge level of respondents.
Table-3. Relationship of independent variable with knowledge level of respondents.
	Sr. No.
	Independent Variables 
	Coefficient of correlation 

	1.
	Age
	0.6617**

	2.
	Caste
	-0.2603

	3.
	Education 
	0.4519*

	4.
	Annual income 
	-0.2709*

	5.
	Marital status 
	-0.1284

	6.
	Land holding 
	-0.4733

	7.
	Family type 
	-0.3447*

	8.
	Family size 
	-0.3135*

	9.
	Material possession 
	0.3843*

	10.
	Social participation 
	-0.6517**

	11.
	Housing pattern 
	-0.5984**

	12.
	Risk orientation 
	-0.6166**

	13.
	Scientific orientation 
			-0.6281**

	14.
	Extension contact
	-0.1608


**Highly significant at 0.01 % level of probability.
*Significant at 0.05 % level of probability.
The correlation analysis presented in Table 3 reveals that several socio-economic and psychological variables significantly influence farmers’ knowledge levels.
3.1 Age
Age exhibited a positive and highly significant correlation (r=0.6617**), indicating that older farmers tend to have greater knowledge. This may be due to their cumulative farming experience. Kakkad (2019) also reported a positive link between age and knowledge among castor growers. However, other studies suggest that younger farmers, while less experienced, are more receptive to modern information and innovations (Lenin & Mazhar, 2024).
3.2 Education
        Education showed a significant positive correlation (r = 0.4519*). Literate farmers can better understand technical recommendations, attend training and use ICT-based advisory services. Padiyar (2017) also highlighted education as a major determinant of knowledge among green gram growers. Recent evidence by Anil Kumar et al. (2024) confirmed that education strongly influenced knowledge levels about bio-fortified mustard varieties (Pusa Mustard-30).
3.3 Annual Income
       Annual income also correlated positively with knowledge (r = -0.2709*). Higher-income farmers can afford improved inputs and are more exposed to extension contacts. Meena et al. (2019) found that farmers participating in Front Line Demonstrations (FLDs) had higher incomes and greater knowledge than non-participants.
3.4 Family Type and Size
    Family type (r = -0.3447*) and family size (r = -0.3135*) were negatively correlated with knowledge. Large and joint families often face resource-sharing issues, delaying decision-making. In contrast, smaller households are more agile in adopting innovations.
3.5 Social Participation
Social participation showed a significant negative correlation (r = -0.6517**). While counterintuitive, this may suggest that participation in local organizations does not necessarily ensure access to scientific agricultural knowledge unless such organizations are linked with extension programs. Similar observations were reported by Lenin & Mazhar (2024), who noted that the quality of participation and institutional linkage determines its effectiveness.
3.6 Risk and Scientific Orientation
Risk orientation (r = -0.6166**) and scientific orientation (r = -0.6281**) also showed negative correlations. This implies that even if farmers know about practices, risk-averse attitudes and lack of scientific outlook hinder effective adoption. Extension programs must therefore focus not only on knowledge dissemination but also on attitude transformation through motivational campaigns and success stories.
3.7 Material Possession
Material possession correlated positively with knowledge (r = 0.3843*). Farmers with better assets (machinery, irrigation facilities) are usually more exposed to extension services and input markets, enhancing their knowledge.
Overall, the correlation analysis emphasizes that education, income, and material possession facilitate knowledge acquisition, while socio-cultural and attitudinal factors sometimes act as constraints. These findings are consistent with Anil Kumar et al. (2024), who found that extension contact, innovativeness, and awareness campaigns significantly boosted knowledge levels in mustard growers.

4. Integrated Discussion and Implications:
The findings demonstrate that mustard growers in Lakhimpur Kheri have moderate knowledge levels overall, with significant gaps in crucial practices like seed treatment, plant protection, and intercropping. These results are consistent with studies from other states (Rakesh Kumar et al., 2023; Gogoi et al., 2025), suggesting that knowledge gaps are widespread in Indian mustard cultivation.
The determinants analysis highlights that education, income, and assets play enabling roles, while social and attitudinal barriers hinder knowledge acquisition. This underlines the importance of extension strategies that integrate both technical training and behavioural change interventions.
From an extension perspective, the study suggests:
· Organizing on-farm demonstrations and FLDs to build experiential knowledge (supported by Meena et al., 2019).
· Involving progressive farmers as farmer-trainers to spread knowledge horizontally.
· Strengthening ICT and digital tools (apps, WhatsApp groups, Kisan Call Centres) to provide timely advisories.
· Promoting bio-fortified mustard varieties through awareness campaigns, as education and extension contact significantly improve knowledge (Anil Kumar et al., 2024).
· Building attitudinal confidence to overcome risk aversion and promote scientific orientation.
In sum, the study establishes that while mustard growers possess partial awareness, significant knowledge gaps persist. Bridging these gaps requires a multi-dimensional approach-combining knowledge dissemination with behavioural motivation, ICT support, and participatory extension methods.
Conclusion:
In Lakhimpur Kheri district, where mustard is an important crop but yields remain below potential. The findings indicated that a majority of farmers (65.83%) had a medium level of knowledge, followed by 18.33%  per cent with low and 15.83 per cent% with high levels. Education was found to be the most significant factor influencing knowledge, while annual income also showed a positive association, highlighting the role of socio-economic conditions in knowledge acquisition. 
The results also suggested that although farmers possess partial awareness, there exists a notable gap in their understanding of improved mustard practices. Strengthening extension efforts through training programmes, demonstrations, and effective information dissemination is essential to bridge this gap. Future studies may examine the impact of enhanced knowledge on adoption behavior and productivity improvement in mustard cultivation.
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