


Determinants of Knowledge and adoption Mustard Technologies: The Case of Farmers in  Badaun District (U.P.)


Abstract: Mustard is a very important crop grown in varies agro ecology, however its adoption level remain unstudied yet. Therefore this study was designed to analyse the knowledge and adoption level from the sample of 120 households. The study was conducted in the Bisauli Block of Badaun district selected purposively. A total number of 120 respondents were selected through simple random sampling from Ten villages based on land holding size. The structured schedule was developed keeping in view the objectives and variables to be studied. The respondents were contacted personally for data collection. The percentage, mean and standard deviation was also used for drawing the inference.With regard to knowledge level of the respondents most of the respondents belong medium category on major area of mustard production technology .They have medium level of knowledge about package and practices of mustard is( 68.33%) followed by low level of knowledge (18.33%) and high level of knowledge about package and practices of mustard.With regard to Adoption level of the respondents most of the respondents belong medium category on major area of mustard production technology. They have mediumlevelof Adoptionaboutpackage andpracticesof mustardis (65.83%) followed by low level of Adoption (25.83%) and high level of knowledge about package and practices of mustard.While, Age, Education, Annual income, and Mass media exposure were found highly significant and positive correlations with the knowledge of farmers towards the package and practices of mustard at a 0.01% level of significance. It meant if the values of these variables increase, the opinion of farmers on the effects of pesticides on human health will increase.
Keywords:Knowledge, Adoption, Mustard, Package and Practices.
Introduction:
After Canada and China, India is the third-largest producer of rapeseed mustard, making up over 11% of global production. The significant oilseed crop, and one of the two biggest oilseed crops in India, is rapeseed-mustard. Around 36.59 million hectares of land worldwide are planted to rapeseed and mustard, which will produce 72.37 million tonnesofoutput and 1980 kg ha-1 ofproductivity in 2018–19. According to the USDA, India accounts for 9.8% of overall output and 19.8% of total acreage. With an annual yield of 8.6 million tonnes and a productivity of 1346 kg/ha, rapeseed and mustard are grown on around 6.23 million hectares in India (source: DRMR).A significant oilseed crop, mustard accounts for about 23.2% of India's totaloilseedproduction.The transformation in mustard production scenario in the country is mainly due to availability of improved oil seed production technology, expansion in cultivated area, price support policy and institutional support, particularly establishment of technology mission on oil seed in 1986 [Hadaet al.(2021)]. The improved technology packages were found to be financially attractive. Yet adoption levels for several components of improved technology were low, emphasizing the need for better dissemination. Keshaet al. (2015).The State wise yield obtained both under improved technology andfarmers practice ranges from12 to 110% between States and national average being 36%. The additional production that can be attained by exploiting the yield gap at national level i.e., about 2 million ton. Kumar et al. (2021).As a result, the yield increased due to the farmer's practices, indicating the necessity of training farmers through practical demonstration. Kulshrastha, et al. (2010).
It implies that FLDs and OFTs are tried-and-true extension interventions that show farmers the production potential of new technology in their fields. Sandeep Patil et al( 2018).KVK also serves as a district-level knowledge and resource centre and develops the ability of various stakeholders in the agricultural and allied sciences. [Sandeep Patil et al. 2018].As a result, the only way to satisfy the national demand is to increase the production of oilseeds, which is principally dependent on the adoption of better production technology. In India, there is still a significant regional diversity in the area, output, and productivity of oilseeds. However, a few states,like WestBengal, Rajasthan, Madhya Pradesh, andHaryana, sawarise in oilseed production through increased acreage and productivity. Through increased productivity, states like Maharashtra, Tamil Nadu, and Himachal Pradesh have the potential to increase oilseed production. Therefore, KVKs were established inthese states with the intentionofsetting up extensive FLD programmesonoilseed crops inorderto maximize theirpotential. It was crucial to evaluate how effective demonstrations on the front lines (Sandeep Patil et al 2018).
The results of the current study will be more useful to agricultural experts in boosting crop production and productivity because it is crucial to grow the mustard and rapeseed crops. Investment in the initiative by academics and several other authorities would also be advantageous and encourage the farmers to expand their crop's area and improve production. The current study aims to pinpoint the existing discrepancies betweenfarmers'actualpracticesandadvisedfarmingpractices.Theoccurrenceofgaps may be strongly supported by the analysis of socio personal, socioeconomic, socio psychological, and communicational aspects. The discovered gaps may assist in providing field level personnel with guidanceon how to alter the relevant parameters to boost As a result, efforts should be made to remove those restraints in order to enhance the mustard growers' acceptance level ofsuggested mustard production technology. An attempt has also been made to research the constraints faced by the mustard producers.The planners, administrators, and those who are directly or indirectly involved in mustard farming will also benefit from the study.
Research Methodology:
The study was conducted in the Islamnagar and Bisauli Block of Badaun district selected purposivelybecause blocks were easily accessible to the researcher forsampling technique used in the selection of respondents. In the selected blocks all the villages were enlisted according to the mustard production. Out of the listed villages, five villages from each block, havinggreatestproducingareaoftheMustardwereselectedpurposelyforthe study, thus makes a total of 10 villages.A total number of 120 respondents were selected through simple random sampling from 10 villages, 60 from each block. The structured schedule was developed keeping in view the objectives and variables to be studied. The respondents were contacted personally for data collection.
For the study, knowledge was defined as the awareness and behavior of scientific technology measured by the knowledge test used in the study knowledge about the effects of pesticides, developed by the investigator and used. The modification in the existing knowledge test was about items regarding scientific technology in mustard crop. All the questions in the knowledge test were dichotomized having Yes/No. If the answer was ‘Yes’, the respondent was assigned a score of 1 and if the answer was ‘No’ the respondent was assigned a score of 0.

The study was carried out on the knowledge and opinion of farmers toward package and practices in mustard crop.
Overall knowledge level of farmers towards package and practices in mustard crop.
The range of scores obtained by the respondents might below, medium, and high range in the knowledge test which indicates the knowledge levelofthe respondent. itwas categorized intothree categories viz.., (i) mean–SD, (ii) means ± SD (iii) mean + SD, respectively.
	S.No.
	Categories
	Range
	Score

	1.
	Low
	(below32)
	1

	2.
	Medium
	(from32-41)
	2

	3.
	High
	(above41)
	3




Adoption level of farmers towards package of practices in mustardcrop
Statements related to opinion and allied aspects were prepared by using different reports and literature with the help of experienced extension professionals and entomologists. This dependent variable comprising of four alternative practices via; cultural practices. The opinion given by respondents was identified by collecting their responses of them. The opinions were recorded and the frequency and percentage of each opinion were worked out and the rank was allotted to find out the intensity of the opinions.
[bookmark: 3.4.2._Adoption_level_of_farmers_towards]Results and Discussion:
Table 1 presents the distribution of respondents based on their level of knowledge regarding various packages and practices of mustard cultivation. Out of 120 respondents, all (100%) possessed complete knowledge about the selection of land, indicating strong awareness in this aspect. In the case of field preparation, 70% had complete knowledge, while 26.66% had partial and only 3.34% had incomplete knowledge. Knowledge about improved varieties was also relatively high, with 55.83% having complete and 33.83% having partial knowledge. For seed rate, more than half (51.66%) had complete knowledge, followed by 41.66% with partial knowledge. However, knowledge about seed treatment was found to be poor, as only 13.33% had complete knowledge while 45% and 41.66% had partial and incomplete knowledge respectively.
Regarding the time of sowing, 41.66% of respondents had complete knowledge, 42.5% partial, and 15.83% incomplete. For the method of sowing, 38.33% had complete knowledge, whereas 34.16% and 27.5% had partial and incomplete knowledge respectively. In the case of FYM (farmyard manure) application, half of the respondents (50%) had partial knowledge, 30.83% had complete, and 19.16% had incomplete knowledge. A significant majority had complete knowledge of fertilizer use (79.16%) and weed management (78.33%), showing strong awareness in these areas.
Knowledge of irrigation practices was moderate, with 44.16% having complete knowledge and 40.83% partial. For intercropping or mixed cropping, 45.83% respondents had complete knowledge, while 27.5% and 26.66% had partial and incomplete knowledge respectively. Thinning practices were understood completely by 35% of respondents, while 42.5% had partial knowledge. In plant protection measures, 45.83% had complete and 40.83% had partial knowledge. Finally, for harvesting, 66.67% of respondents had complete knowledge and 33.33% had partial knowledge, showing satisfactory awareness in post-production activities.

Overall, the data reveal that farmers had a high level of knowledge regarding basic and essential practices such as land selection, fertilizer use, weed management, and harvesting, while their understanding was relatively low in technical aspects like seed treatment, thinning, and FYM application.
Table 1. Distribution of respondent based on their level of knowledge on package and practices of mustard crop
	
Sr.No
	
Practices
	Level of Knowledge
(n=120)

	
	
	Incomplete
	Partial
	Complete

	
	
	Freq.
	%
	Freq.
	%
	Freq.
	%

	1
	Selection of  land
	0
	0
	0
	0
	120
	120

	2
	Field preparation
	4
	3.34
	32
	26.66
	84
	70

	3
	Improved variety
	10
	8.33
	43
	33.83
	67
	55.83

	4
	Seed rate
	8
	6.66
	50
	41.66
	62
	51.66

	5
	Seed treatment
	50
	41.66
	54
	45
	16
	13.33

	6
	Time of sowing
	19
	15.83
	51
	42.5
	50
	41.66

	7
	Method of sowing
	33
	27.5
	41
	34.16
	46
	38.33

	8
	Use of FYM
	23
	19.16
	60
	50.0
	37
	30.83

	9
	Use of fertilizer
	8
	6.66
	17
	14.16
	95
	79.16

	10
	Weedmanagements
	8
	6.66
	16
	13.33
	94
	78.33

	11
	Irrigation practices
	18
	15.0
	49
	40.83
	53
	44.16

	12
	Intercropping/ mixedcropping
	32
	26.66
	33
	27.5
	55
	45.83

	13
	Thinning
	27
	22.5
	51
	42.5
	42
	35.00

	14
	Plant protection
	16
	13.33
	49
	40.83
	55
	45.83

	15
	Harvesting
	0
	0
	40
	33.33
	80
	66.67



Table 2. Distribution of the respondents on the basis of Knowledge level exposure
	Sr.No
	Categories
	Frequency
	Percentage

	1.
	Low (Below 32.22)
	22
	18.33

	2.
	Medium (32.23-41.06)
	82
	68.33

	3.
	High (above41.07)
	16
	13.34

	
	Total
	120
	100



Thestudy indicated that outof 120farmers, 82(68.33%) farmers had a medium level of knowledge package and practices ofmustard crop, followed by22 (18.33%) farmerswhohadthe low levelofknowledgetowards packageofpractices in mustard crop and 16 (13.33%) of the farmers had the low level Knowledge towards package of practices in mustard crop.


Fig. 1.  Frequency and Percentage of Knowledge level exposure of Farmers
Figure 1 shows the frequency and percentage distribution of farmers according to their knowledge level regarding the package of practices for mustard cultivation. The data reveal that a majority of respondents (82 farmers), constituting 68.33% of the total, had a medium level of knowledge (scores between 32.23 and 41.06). A smaller group, comprising 22 farmers (18.33%), fell into the low knowledge category (below 32.22), while only 16 farmers (13.34%) possessed a high level of knowledge (above 41.07). This indicates that most of the farmers had a moderate understanding of recommended mustard cultivation practices, whereas only a limited number were highly knowledgeable. The findings suggest a need for targeted training and extension efforts to enhance farmers’ knowledge levels, particularly to elevate those with low and medium knowledge towards a higher level of competency.

Table 3. Distribution of respondent based on their level of adoption on package and practices of mustard crop

	
Sr.No
	
Practices
	Level of Knowledge
(n=120)

	
	
	Incomplete
	Partial
	Complete

	
	
	Freq.
	%
	Freq.
	%
	Freq.
	%

	1
	Selection of  land
	8
	6.66
	29
	24.16
	83
	69.16

	2
	Field preparation
	17
	14.16
	53
	44.16
	50
	41.66

	3
	Improved variety
	17
	14.16
	32
	26.66
	71
	59.16

	4
	Seed rate
	17
	14.16
	34
	28.33
	69
	57.5

	5
	Seed treatment
	51
	42.5
	51
	42.5
	18
	15

	6
	Time of sowing
	18
	15
	56
	46.66
	46
	38.33

	7
	Method of sowing
	18
	15
	44
	36.66
	60
	50

	8
	Use of FYM
	41
	34.16
	61
	50.83
	18
	15

	9
	Use of fertilizer
	18
	15
	26
	21.66
	76
	63.33

	10
	Weedmanagements
	8
	6.66
	18
	15
	94
	78.33

	11
	Irrigation practices
	16
	13.33
	53
	44.16
	51
	42.5

	12
	Intercropping/ mixedcropping
	16
	13.5
	51
	42.5
	53
	44.16

	13
	Thinning
	7
	5.83
	51
	42.5
	62
	51.66

	14
	Plant protection
	33
	27.5
	62
	51.66
	25
	20.83

	15
	Harvesting
	17
	14.16
	16
	13.33
	87
	72.5



Table 3 presents the distribution of respondents according to their level of adoption of various packages and practices in mustard cultivation. The data indicate that a majority of farmers demonstrated a high level of adoption in certain key areas, while adoption remained partial or incomplete in others.
For the selection of land, most respondents (69.16%) had completely adopted the recommended practice, while 24.16% showed partial and only 6.66% incomplete adoption. Similarly, weed management recorded the highest rate of complete adoption (78.33%), followed by harvesting (72.5%) and use of fertilizer (63.33%). The use of improved varieties and seed rate were also well adopted, with 59.16% and 57.5% of respondents fully adopting these practices respectively.
However, the adoption of seed treatment was notably low—only 15% of farmers had completely adopted it, while an equal proportion (42.5%) showed partial and incomplete adoption, indicating a major gap in this crucial practice. Likewise, the use of FYM (farmyard manure) showed limited adoption, with only 15% complete and 50.83% partial adoption. The time of sowing, method of sowing, and irrigation practices had moderate adoption levels, with around 38–50% of farmers following them completely.
In the case of intercropping/mixed cropping, 44.16% of respondents had complete adoption, while 42.5% had partial adoption. The thinning practice was fully adopted by 51.66% of respondents, showing a fairly good level of implementation. Conversely, plant protection measures were adopted completely by only 20.83% of farmers, while a majority (51.66%) had partial adoption and 27.5% had incomplete adoption.
Overall, the findings reveal that farmers had better adoption rates for fundamental and easily observable practices such as land selection, fertilizer use, weed management, and harvesting, whereas technical and knowledge-intensive practices like seed treatment, FYM application, and plant protection were less adopted. This suggests that focused extension activities, training programs, and demonstrations are needed to promote full adoption of these essential scientific practices for improved mustard productivity.
Table 4. Distribution of the respondents on the basis of Adoption levelexposure:

	S.No
	Categories
	Frequency
	Percentage

	1.
	Low (Below 31.16)
	31
	25.83

	2.
	Medium (31.17-40.3)
	79
	65.83

	3.
	High (above 40.4)
	10
	8.34

	
	Total
	120
	100
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Fig. 2.Adoptation level exposure

In case of Adoption level majority of Adoption 65.83% in middle (31.17- 40.3), 8.34% is in the high (above 40.4) and the 25.83% in the low (below 31.16).Hence, it can be concludedthat mainAdoptiongivenbythe respondents regarding the adoptionlevelofmustardfarmer.
Table 5. Correlation coefficient (r) between different variablesand knowledge level of  farmers about package and practices of mustard crop.
n=120

	Sr. No.
	Independent variable
	Correlationcoefficient

	1.
	Age
	.297**

	2.
	Sex
	.154

	3.
	Education
	.374**

	4.
	Caste
	.028

	5.
	Type of family
	-.040

	6.
	Size of family
	-.009

	7.
	Land holding
	.052

	8.
	Annual income
	.431**

	9.
	Mass media exposure
	.320**


*Correlation is significant at the 0.05 level (2-tailed)
**Correlation is significant at 0.01% level (2-tailed)
Table 5. focuses that out of 10 variables studied i.e., Age, Education, Annual Income, Mass media exposure were found highly significant and positive correlate with Knowledge regarding to package of practices in mustard crop. The variable like caste, land holding, sex and were found non-significant and positively correlated with knowledge level of farmer regarding package of practice in mustard crop. The variable like size of family and types of family were found non- significant negatively correlated with knowledge level of farmer regarding package of practice in mustard crop.
It means if the values of these variables increase knowledge level of
Farmer regarding package of practice in mustard crop.

Table 6. Correlation coefficient (r) between different variablesand adoption level of  farmers about package and practices of mustard crop.
n=120

	Sr. No.
	Independent variable
	Correlationcoefficient

	1.
	Age
	.220*

	2.
	Sex
	.159

	3.
	Education
	.261**

	4.
	Caste
	-.040

	5.
	Type of family
	-.016

	6.
	Size of family
	-.050

	7.
	Land holding
	.165

	8.
	Annual income
	.241**

	9.
	Mass media exposure
	.203**


*Correlation is significant at the 0.05 level (2-tailed)
**Correlation is significant at 0.01% level (2-tailed)
Table. 6 focuses that out of 10 variables studied on variable, i.e., Age, Education, Annual income and Mass media exposure were found highly significant and positive correlate with Adoption of farmer’s effects of package of practices in mustard crop. The variable like caste, size of family, land holding and occupation were found non- significant and positively correlated with Adoption about scientific improved effects of package of practices in mustard crop. The variable like Sex was found significant and negatively correlated with Adoption about scientific improved effects of package of practices in mustard crop. The variable like Type of family was found non-significant and negatively correlated with Adoption about scientific improve defects of package of practices in mustard crop.
It meant if the values of these variables increase the Adoption of farmers in effects of package of practices in mustard crop.
Conclusions:
The study was conducted in the Bisauli Block of Badaun district selected purposively. A total number of 120 respondents were selected through simple random sampling from Ten villages based on land holding size. The structured schedule was developed keeping in view the objectives and variables to be studied. The respondents were contacted personally for data collection. The percentage, mean and standard deviation was also used for drawing the inference.With regard to knowledge level of the respondents most of the respondents belong medium category on major area of mustard production technology .They have medium level of knowledge about package and practices of mustard is( 68.33%) followed by low level of knowledge (18.33%) and high level of knowledge about package and practices of mustard.With regard to Adoption level of the respondents most of the respondents belong medium category on major area of mustard production technology. They have mediumlevelofAdoptionaboutpackageandpracticesofmustardis (65.83%) followed by low level of Adoption (25.83%) and high level of knowledge about package and practices of mustard.While, Age, Education, Annual income, and Mass media exposure were found highly significant and positive correlations with the knowledge of farmers towards the package and practices of mustard at a 0.01% level of significance. 
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