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Abstract
Cluster Front Line Demonstrations (CFLDs) play a pivotal role in enhancing farmers’ knowledge and adoption of improved crop production technologies. The present study assessed the knowledge level of beneficiary and non-beneficiary farmers regarding mustard production technologies demonstrated under CFLDs in Bikaner district of Rajasthan. The study was conducted in two panchayat samitis, namely Bikaner and Kolayat, under the jurisdiction of Krishi Vigyan Kendra (KVK) Bikaner. A total sample of 160 respondents was selected, comprising 80 beneficiary farmers who participated in CFLDs and 80 non-beneficiary farmers cultivating mustard without CFLD exposure. Knowledge was measured using a structured test, and respondents were categorized into low, medium and high knowledge levels based on mean and standard deviation. The results revealed that a majority of respondents (51.87%) possessed a medium level of knowledge. Beneficiary farmers exhibited significantly higher knowledge levels compared to non-beneficiaries, particularly in seed rate and spacing, irrigation management and nutrient management. Aspect-wise comparison indicated statistically significant differences in knowledge levels for nine out of ten aspects, with harvesting being the only non-significant aspect. A strong and positive rank correlation (rs = 0.95) was observed between beneficiary and non-beneficiary respondents. The findings clearly demonstrate the positive impact of CFLDs in enhancing farmers’ knowledge of mustard production technologies and emphasize the need for strengthening extension interventions in weaker knowledge areas.
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Introduction
Mustard (Brassica juncea L.) is one of the most important oilseed crops in India, contributing significantly to edible oil production and farmers’ income, particularly in arid and semi-arid regions (Rathore et. al., 2018). Despite the availability of improved production technologies, the productivity of mustard remains below its potential due to inadequate awareness and partial adoption of recommended practices (Sharma et. al., 2013). In this context, strengthening farmers’ knowledge through effective extension interventions becomes crucial for enhancing crop productivity and sustainability (Anil et. al., 2024 and Prajapati et. al., 2025).
Cluster Front Line Demonstrations (CFLDs), implemented by the Indian Council of Agricultural Research (ICAR) through Krishi Vigyan Kendras (KVKs), aim to demonstrate the latest crop production technologies under farmers’ field conditions (Singha et. al., 2020). These demonstrations serve as a powerful extension tool for improving farmers’ knowledge, skills and confidence, thereby facilitating the adoption of scientific practices (Adamsone and Grivins, 2022 and Priya et. al., 2025). Knowledge, being the first stage in the adoption process, plays a decisive role in shaping farmers’ attitudes and behaviour towards improved agricultural technologies (Meijer et. al., 2015).
Rajasthan is a major mustard-growing state, and Bikaner district occupies a prominent position in terms of area under mustard cultivation. In recent years, KVK Bikaner has conducted a large number of CFLDs on mustard with the objective of enhancing productivity through dissemination of improved technologies. However, systematic empirical evidence on the knowledge gained by farmers through CFLDs, particularly in comparison with non-beneficiary farmers, remains limited. Keeping this in view, the present study was undertaken to assess the knowledge level of beneficiary and non-beneficiary farmers regarding mustard production technologies demonstrated under CFLDs, to analyse aspect-wise knowledge distribution, and to compare the extent of knowledge gain between the two groups (Meena et. al., 2019). The findings of the study are expected to provide valuable insights for strengthening future extension strategies and improving the effectiveness of CFLD programmes (Sarkar et. al., 2025).
Methodology
The study was conducted in Bikaner district of Rajasthan, purposively selected due to the extensive implementation of CFLDs on mustard. Among the two Krishi Vigyan Kendras functioning in the district, KVK Bikaner was selected purposively. Out of nine panchayat samitis in the district, four—Bikaner, Nokha, Kolayat and Dungargarh—fall under KVK Bikaner. Among these, Bikaner and Kolayat panchayat samitis were selected due to the highest number of CFLDs conducted during 2015–2023. A proportionate random sampling technique was employed to select 80 beneficiary farmers who had participated in CFLDs on mustard. Additionally, 80 non-beneficiary farmers, who had been cultivating mustard continuously for the last five years but were not registered under CFLDs, were selected randomly from the same area. Thus, the total sample size comprised 160 respondents.
Mean per cent score (MPS) was computed by multiplying total obtained score of the respondents by 100 and dividing by the maximum obtainable score under each practice.


‘t’ Test (Student ‘t’ test) was used to observe significant difference between two sample mean for small sample. The formula of as under:



Where, X=mean of the group of beneficiary respondents, Y=mean of the group of non–beneficiary respondents S1= Standard deviation of first sample, S2=standard deviation of second sample n1= size of first sample, n2=size of second sample, d. f.=n1+n2-2
‘Z’ test was used to find out comparison between the beneficiary and non-beneficiary respondents of the CFLD. This test was used to observe significant difference between two sample mean for large sample. The formula used for it was as follows:

Where, X1=Mean of the group of beneficiary respondents, X2=Mean of the group of non-beneficiary respondents S1= standard deviation of first sample, S2=standard deviation of second sample n1= size of the first sample, n2=size of the second sample
Spearman’s Rank Correlation (rs) was applied to determine the relationship between the ranks assigned by the two categories of respondents.

Where, di=different of rank of the beneficiary and non-beneficiary respondents, n = number of items/observations 
For repeated value of items, the formula of rs was used as given under:

t = Number of item value was repeated, thus if measurement ‘x’ is repeated two items then the value of ‘t’ will be 2. If repeated three times then the value of ‘t’ will be 3. The significance of correlation coefficient was tested by using following formula:

The value of ‘r’ always lies between -1 to +1. Positive value of ‘r’ indicates attendance of ‘x’ and ‘y’ to increase together where ‘y’ for the test of significance ‘r’ tabulated is located at (n-2) degree of freedom.
RESULTS AND DISCUSSION
Measurement of Knowledge
Knowledge is a crucial prerequisite for adoption of improved agricultural technologies, as it directly influences farmers’ decision-making behaviour (Adnan et. al., 2018). In the present study, knowledge was operationally defined as the amount of information gained and retained by the respondents regarding recommended mustard production technologies demonstrated under Cluster Front Line Demonstrations (CFLDs) (Balai et. al., 2021). To measure the knowledge level, a structured knowledge test covering important aspects of mustard production technologies was administered to both beneficiary and non-beneficiary respondents (Meena et. al., 2020). Based on the obtained scores, respondents were categorized into low, medium and high knowledge levels using mean (53.02) and standard deviation (6.87) as the basis of classification.
Distribution of respondents according to knowledge level about CFLD
Knowledge serves as the foundation for the adoption of improved agricultural technologies, influencing farmers' behaviour and decision-making processes. In the present investigation, knowledge was operationalized as the amount of information gained and retained by the respondents regarding mustard production technologies demonstrated under cluster front line demonstration (CFLD). To comprehensively assess this aspect, a knowledge test was administered to both beneficiary and non-beneficiary respondents. Based on the scores obtained, respondents were classified into three categories low, medium, and high using the mean value (53.02) and standard deviation (6.87) as classification criteria. Similar trend was observed by Prasanna et. al. (2024) and Opara and Uwah (2021).
Table 1: Distribution of respondents according to knowledge level about CFLD
	Categories
	Respondents

	
	Beneficiary respondents
(n=80)
	Non-beneficiary respondents (n=80)
	Overall respondents (N=160)

	
	f
	%
	f
	%
	f
	%

	Low (<46.15)
	12
	15.00
	32
	40.00
	44
	27.50

	Medium (46.15 to 59.88)
	36
	45.00
	47
	58.75
	83
	51.87

	High (>59.88)
	32
	40.00
	1
	1.25
	33
	20.63


Mean: 53.02       S.D.: 6.87
The distribution of respondents according to their knowledge level about CFLD is presented in Table 1. Among beneficiary respondents, a considerable proportion (45.00%) were found to have a medium level of knowledge, followed by 40.00% with a high level of knowledge and only 15.00% with a low level of knowledge. In contrast, among non-beneficiary respondents, the majority (58.75%) had a medium level of knowledge, while a much smaller proportion (1.25%) demonstrated a high level of knowledge and 40.00% fell into the low knowledge category.

Fig. 1: Distribution of respondents according to knowledge level about CFLD
In contrast, among non-beneficiary respondents, the majority (58.75%) had a medium level of knowledge, while a much smaller proportion (1.25%) demonstrated a high level of knowledge and 40.00% fell into the low knowledge category. Considering all respondents together, more than half (51.87%) exhibited a medium level of knowledge, followed by 27.50% in the low category and 20.63% in the high category. These results clearly indicate that beneficiary farmers possessed a comparatively higher level of knowledge regarding mustard production technologies as compared to non-beneficiary farmers. This highlights the positive impact of CFLD interventions in enhancing the knowledge base of participating farmers. The findings are consistent with earlier reports by Pokar et al. (2014), Rathod and Gaikwad (2016), Kale et al. (2017), and Rajashekar et al. (2017), who similarly observed that a majority of respondents possessed a medium to high level of knowledge regarding improved crop production technologies. 
Further, the aspect-wise knowledge level of both beneficiary and non-beneficiary respondents was analysed and the results are presented in Table 2. Among beneficiary respondents, the highest mean percent score (MPS) was observed for “Seed rate and spacing” (100.00, rank 1), followed by “Irrigation management” (96.88, rank 2) and “Nutrient management” (91.82, rank 3). “Time of sowing,” “Improved varieties,” and “Seed treatment” also recorded high MPS values and occupied subsequent ranks. Conversely, aspects like “Selection of land, soil testing and field preparation” and “Harvesting” were relatively less known, occupying lower ranks. Among non-beneficiary respondents, similar trends were observed with “Seed rate and spacing” (87.81) and “Irrigation management” (85.78) ranking at the top, while “Harvesting” (68.75) and “Selection of land, soil testing and field preparation” (58.28) ranked lowest. When considering all respondents together, the overall trend mirrored the individual categories, with “Seed rate and spacing,” “Irrigation management,” and “Nutrient management” consistently receiving the highest MPS. The pooled mean percent score was found to be 80.33 for all aspects, indicating a generally good knowledge base among respondents. The rank correlation coefficient (rs) between beneficiary and non-beneficiary respondents was found to be 0.95, which was statistically significant (t = 8.75, **p < 0.01), signifying a strong and positive similarity in the rank ordering of knowledge aspects, though the absolute levels of knowledge differed. Similarly, Bandi et. al., (2023) and Angelina and Kumar (2021) also recorded the significantly correlation coefficient between beneficiary and non-beneficiary respondents.

[bookmark: _Hlk198680481]Table 2: Aspect-wise knowledge level of respondents about CFLD
	Knowledge Aspects
	Respondents

	
	Beneficiary respondents (n=80)
	Non- beneficiary
respondents 
(n=80)
	Overall respondents
(N =160)

	
	MPS
	Rank
	MPS
	Rank
	MPS
	Rank

	Selection of land, soil testing and field preparation
	71.41
	X
	58.28
	X
	64.84
	X

	Improved varieties
	90.00
	V
	72.00
	VI
	81.00
	V

	Time of sowing
	91.00
	IV
	78.50
	IV
	84.75
	IV

	Seed rate and spacing
	100.00
	I
	87.81
	I
	93.91
	I

	Seed Treatment
	89.64
	VI
	72.32
	V
	80.98
	VI

	Nutrient Management
	91.82
	III
	85.23
	III
	88.52
	III

	Irrigation management
	96.88
	II
	85.78
	II
	91.33
	II

	Weed Management
	76.56
	VIII
	65.63
	IX
	71.09
	IX

	Plant protection measures
	81.25
	VII
	68.21
	VIII
	74.73
	VII

	Harvesting
	75.00
	IX
	68.75
	VII
	71.88
	VIII

	Pooled
	86.29
	
	74.38
	
	80.33
	


rs= rank correlation	
MPS = Mean Percent Score
** Significant at 0.01 level of probability            	      rs = 0.95
                                                                           	                  t = 8.75**


Fig. 2: Aspect-wise knowledge level of respondents about CFLD
Table-3 presents an aspect-wise comparison of knowledge level between beneficiary and non-beneficiary respondents. The calculated ‘Z’ values for nine out of ten aspects were significant at the 0.01 level of probability, indicating a statistically significant difference in knowledge levels between the two groups for these aspects. Notably, the highest difference was observed in “Seed Treatment” (Z = 7.65**), followed by “Improved varieties” and “Time of sowing.” The only aspect where the difference was non-significant was “Harvesting” (Z = 1.64NS), suggesting that knowledge related to this aspect was relatively comparable among both groups. The pooled knowledge score was also significantly higher among beneficiary respondents (56.95) compared to non-beneficiaries (49.09), confirming the positive impact of CFLD activities in bridging the knowledge gap.
Table 3: Aspect-wise comparison of knowledge level of respondents about CFLD
	Knowledge Aspects
	Beneficiary respondents (n=80)
	Non- beneficiary 
respondents 
(n=80)
	‘Z’
Value

	
	Mean
	SD
	Mean
	SD
	

	Selection of land, soil testing and field preparation
	5.71
	1.87
	4.66
	1.14
	4.29**

	Improved varieties
	4.50
	0.82
	3.60
	1.20
	5.54**

	Time of sowing
	4.55
	0.50
	3.93
	0.97
	5.12**

	Seed rate and spacing
	4.00
	0.00
	3.51
	0.88
	4.95**

	Seed Treatment
	6.28
	0.45
	5.06
	1.34
	7.65**

	Nutrient Management
	10.10
	1.07
	9.38
	1.62
	3.35**

	Irrigation management
	7.75
	0.51
	6.86
	1.39
	5.37**

	Weed Management
	6.13
	2.44
	5.25
	1.20
	2.88**

	Plant protection measures
	5.69
	1.55
	4.78
	1.30
	4.04**

	Harvesting
	2.25
	0.66
	2.06
	0.78
	1.64NS

	Pooled
	56.95
	6.31
	49.09
	4.86
	8.83**


**Significant at 0.01 level of probability 
NS= non-significant
SD=Standard deviation
The higher knowledge level among beneficiary farmers can be attributed to their participation in CFLD activities, training programs, demonstrations, and their increased interactions with extension agencies and agricultural experts. In contrast, non-beneficiary respondents, who did not participate in such programs, had limited exposure to improved production technologies, resulting in lower knowledge scores. Notably, neither group reported knowledge about storage technologies in mustard, pointing to a potential area for future extension focus.
[bookmark: _Hlk207725217]These findings are in consonance with the results of Sharma et al. (2011) and Kumawat et al. (2018), who observed a higher level of knowledge among beneficiary farmers regarding improved agricultural technologies as compared to non-beneficiaries. Overall, the study underscores the crucial role of CFLD interventions in enhancing the knowledge and competency of farmers, thereby fostering better adoption of advanced production technologies for mustard.
Conclusion
The study clearly established that CFLD interventions had a significant and positive impact on the knowledge level of beneficiary farmers regarding mustard production technologies. Beneficiary respondents consistently exhibited higher overall and aspect-wise knowledge compared to non-beneficiaries. The findings underscore the effectiveness of CFLDs as a powerful extension approach for enhancing farmers’ technical knowledge and competency. Strengthening CFLD programmes and incorporating neglected aspects such as post-harvest and storage technologies could further improve the effectiveness of extension efforts and promote sustainable adoption of improved mustard production practices. A majority of respondents (51.87%) possessed a medium level of knowledge about CFLD, while beneficiary farmers showed a markedly higher proportion in the high knowledge category compared to non-beneficiaries. Aspect-wise analysis revealed higher knowledge levels in seed rate and spacing, irrigation management and nutrient management, whereas land selection, weed management and harvesting recorded lower knowledge scores. Beneficiary respondents had significantly higher overall knowledge scores than non-beneficiaries, confirming the effectiveness of CFLD interventions. A strong and significant rank correlation (rs = 0.95) indicated similarity in the pattern of knowledge aspects between both groups. Significant differences in knowledge levels were observed in nine out of ten aspects, clearly establishing the role of CFLDs in bridging the knowledge gap among mustard growers. 
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Beneficiary Respondents (n=80)	Low (	<	46.15 score)	Medium (46.15 to 59.88 score)	High (	>	59.88 score)	12	36	32	Non- beneficiary Respondents (n=80)	Low (	<	46.15 score)	Medium (46.15 to 59.88 score)	High (	>	59.88 score)	32	47	1	Overall Respondents (N=160)	Low (	<	46.15 score)	Medium (46.15 to 59.88 score)	High (	>	59.88 score)	44	83	33	



Beneficiary Respondents (n=80)	Selection of land, soil testing and field preparation	Improved varieties	Time of sowing	Seed rate and spacing	Seed Treatment	Nutrient Management	Irrigation management	Weed Management	Plant protection measures	Harvesting	71.41	90	91	100	89.64	91.82	96.88	76.56	81.25	75	Non- beneficiary Respondents (n=80)	Selection of land, soil testing and field preparation	Improved varieties	Time of sowing	Seed rate and spacing	Seed Treatment	Nutrient Management	Irrigation management	Weed Management	Plant protection measures	Harvesting	58.28	72	78.5	87.81	72.319999999999993	85.23	85.78	65.63	68.209999999999994	68.75	Overall Respondents (N=160)	Selection of land, soil testing and field preparation	Improved varieties	Time of sowing	Seed rate and spacing	Seed Treatment	Nutrient Management	Irrigation management	Weed Management	Plant protection measures	Harvesting	64.84	81	84.75	93.91	80.98	88.52	91.33	71.09	74.73	71.88	






