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Knowledge Levels of Chickpea Cultivation Technologies Among Beneficiary and Non-Beneficiary Farmers Under Cluster Front Line Demonstration in Bikaner District, Rajasthan

ABSTRACT 

	This study aimed to assess the knowledge level of beneficiary and non-beneficiary farmers regarding chickpea cultivation technologies demonstrated under the Cluster Front Line Demonstration (CFLD) program in Bikaner district, Rajasthan. A total of 200 farmers were selected, comprising 100 beneficiary farmers who had participated in CFLD activities and received relevant training, and 100 non-beneficiary farmers who had been cultivating chickpea independently for at least five years. Data were collected using structured interview schedules, and knowledge levels were assessed based on a knowledge test. The findings revealed that a majority (69%) of beneficiary farmers had medium-level knowledge, followed by 25% with high-level knowledge, and only 6% with low-level knowledge. In contrast, 55% of non-beneficiary farmers had medium-level knowledge, 36% had low-level knowledge, and only 9% had high-level knowledge. The data indicated a clear impact of CFLD training, as beneficiary farmers exhibited higher knowledge in areas such as harvesting, sowing time, improved varieties, and seed treatment. The study also highlighted significant knowledge gaps in certain aspects, particularly among non-beneficiary farmers. Statistical analysis revealed significant differences in knowledge levels between the two groups, particularly in nine key aspects of chickpea cultivation. The study concluded that CFLD programs significantly enhance farmers' knowledge, and recommended expanding the program's reach, improving training strategies, and utilizing modern communication tools to further boost knowledge dissemination.
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1. INTRODUCTION 
	Chickpea (Cicer arietinum L.) is the major rabi pulse crop cultivated extensively in India, with a significant proportion (61.37%) grown under rainfed conditions and the remaining (38.63%) under irrigation (FAO, 2018). India stands as the largest producer (25% of global production), consumer (27% of world consumption), and importer (14%) of pulses globally, underscoring its pivotal role in the global pulses sector. During 2019-20, chickpea was grown over an area of 10.17 million hectares, yielding 11.35 million tonnes with an average productivity of 1116 kg/ha (Directorate of Economics & Statistics, 2020). Among the states, Rajasthan, Madhya Pradesh, and Maharashtra are the leading producers of chickpea, with Rajasthan contributing significantly through an area of 2.46 million hectares and an annual production of 2.66 million tonnes, achieving a productivity of 1080 kg/ha (Directorate of Economics & Statistics, 2020). Within Rajasthan, Bikaner district emerges as the largest chickpea-producing region, covering 239,677 hectares and producing 226,709 tonnes with an average productivity of 946 kg/ha (Directorate of Economics & Statistics, 2020). Despite Rajasthan’s substantial contribution of 24.21% of the area and 23.44% of chickpea production at the national level, there remains a critical need to enhance farmers' knowledge and adoption of improved chickpea cultivation technologies. 
	Several studies have highlighted that a majority of farmers possessed medium knowledge levels regarding improved agricultural technologies. Badhala (2012) indicated that half of the beneficiary farmers (50%) had a medium level of knowledge about moth bean production technologies. Similarly, Rai et al. (2012) observed that 53.33 per cent of respondents had medium knowledge levels related to mustard production technologies. Supporting this trend, Mandavkar et al. (2013) reported that 69.20 per cent of respondents possessed medium knowledge about improved practices in oilseeds cultivation. Further, Raghava and Rao (2013) noted that 58 per cent of groundnut cultivation beneficiaries fell into the medium knowledge category, with beneficiaries demonstrating higher knowledge scores than non-beneficiaries. Kale et al. (2017) also found that 61.25 per cent of soybean farmers had a medium knowledge level regarding herbicide application practices.
	These findings consistently demonstrate that Cluster Front Line Demonstrations (CFLDs) and training programs positively influence farmers' knowledge levels, though significant gaps remain in achieving high knowledge adoption across all farmers. While Meena et al. (2014) confirmed that trained farmers showed better knowledge and adoption levels in chickpea cultivation, studies by Parmar et al. (2017), Chithra et al. (2018) and Vandana et al. (2023) indicated that a substantial proportion of farmers still fell into medium and low knowledge categories for chickpea and pigeon pea technologies, respectively. Overall, the results underscore the critical role of continued extension efforts in upgrading farmers’ technical knowledge to ensure better implementation of improved agricultural practices. Against this backdrop, the present study is undertaken with the specific objective: “To find out the knowledge level of the beneficiary and non-beneficiary farmers regarding chickpea cultivation technologies demonstrated under CFLD.”
2. MATERIAL AND METHODS 
	This research was carried out in Bikaner district of Rajasthan, selected intentionally for its leading position in chickpea cultivation and production within the state. The district’s arid climate and sandy soil conditions made it an appropriate site for assessing the outcomes of the Cluster Front Line Demonstration (CFLD) program. The investigation focused on KVK Bikaner-I, which had a higher number of CFLD implementations between 2016 and 2020 compared to KVK Bikaner-II. Among the eight tehsils of the district, Bikaner and Kolayat were purposively chosen based on the density of CFLD participant farmers. A total sample of 200 farmers was selected through proportionate random sampling, comprising 100 beneficiary farmers who had participated in CFLD activities and received relevant training, and 100 non-beneficiary farmers who had been cultivating chickpea independently for at least five years. Data were collected using structured interview schedules to examine and compare the agricultural practices, performance, and challenges of both groups. The primary objective was to generate practical insights for strengthening extension approaches and improving chickpea production under arid conditions.
3. results and discussion

In the present investigation, knowledge was operationalized as the amount of information gained and retained by the respondents regarding chickpea cultivation technologies demonstrated under CFLD. Knowledge as a body of understood information possessed by an individual is one of the most important components of adoption behavior. It is considered as a pre-requisite for adoption by many scientists. In order to increase the level of adoption, farmers must possess information about the recent technologies. On this ground, it is imperative to examine their level of knowledge about chickpea cultivation technologies demonstrated under CFLD. In this regard, an effort was made to assess the knowledge level of beneficiary as well as non-beneficiary farmers regarding chickpea cultivation technologies demonstrated under CFLD with the help of knowledge test. Based on the minimum and maximum knowledge scores obtained by the respondents, mean value and standard deviation were computed. The respondents were classified into three categories on the basis of mean value (44.14) and standard deviation (07.36). The data related to the knowledge level of all respondents i.e. beneficiary and non-beneficiary farmers indicate that the farmers' knowledge concerning chickpea cultivation technologies demonstrated under CFLD had a wide dispersion. The data pertaining to the knowledge level of the respondents about chickpea cultivation technologies demonstrated under CFLD are presented in Table 1.

Table 1: Distribution of farmers (Beneficiaries and Non-Beneficiaries) according to Knowledge Level about CFLD
	S. No.
	Categories
	Beneficiaries
(n=100)
	Non-Beneficiaries
(n=100)
	Overall (n=200)


	
	
	F
	%
	F
	%
	F
	%

	1
	Low (<36.78 score)
	06
	06.00
	36
	36.00
	42
	21.00

	2
	 Medium (36.78 - 51.50 score)
	69
	69.00
	55
	55.00
	124
	62.00

	3
	High (>51.50 score)
	25
	25.00
	09
	09.00
	34
	17.00

	TOTAL
	100
	100.00
	100
	100.00
	200
	100.00


Mean: 44.14 & S.D.: 07.36
The data presented in Table 1 reveals that a huge majority i.e. 69.00 per cent beneficiary farmers had medium level of knowledge followed by high 25.00 per cent and low 06.00 per cent. In case of non-beneficiary farmers, more than fifty per cent farmers i.e. 55.00 per cent possessed medium level of knowledge followed by low 36.00 per cent and high 09.00 per cent. The data presented in Table 1 also indicates that 62.00 per cent of the overall farmers had medium level of knowledge followed by low 21.00 per cent and high 17.00 per cent. It is clear from the table that 94.00 per cent beneficiary farmers possessed medium to high level of knowledge whereas; non-beneficiary farmers possessed only 64.00 per cent of medium to high level of knowledge. It is clearly highlights the impact of training programme, contact with KVK scientists and information gained through whatsapp group that enhance the knowledge of beneficiary farmers. It means that there had been upward movement in the knowledge level of the farmers after receiving the benefits of CFLD. The findings are supported by the findings of Pokar et al. (2014), Rathod and Gaikwad (2016), Kale et al. (2017), Rajashekar et al. (2017) and Parmar et al. (2017) showed that the majority (36.68%) of respondents perceived medium knowledge about chickpea production technologies followed by high (31.66%) and low category of knowledge (31.06%).
Further, the different aspect-wise knowledge level of beneficiary and non-beneficiary farmers was also measured separately. The relative importance of all the twelve aspects of knowledge about chickpea cultivation technologies demonstrated under CFLD was highlighted by ranking them on the basis of Mean Percent Score (MPS) of knowledge level. The data presented in Table 2 shows that beneficiary farmers possessed highest knowledge about harvesting (100 MPS) as this aspect was ranked first. The second rank was assigned to time of sowing (87.50 MPS) followed by improved varieties (84.50 MPS), seed treatment (73.00), irrigation management (71.50 MPS), seed rate and spacing (65.00 MPS), selection of land, soil testing and field preparation (63.83 MPS), storage (58.50 MPS), weed management (51.00 MPS), plant protection measures (50.50 MPS), nutrient management (50.00 MPS) and soil treatment (43.11 MPS) which ranked third, fourth, fifth, sixth, seventh, eighth, ninth, tenth, eleventh and twelfth, respectively.

Table 2: Aspect-wise Knowledge Level of farmers about CFLD
	S.
No.
	Knowledge Aspects
	Beneficiaries (n=100)
	Non-Beneficiaries (n=100)
	Overall (n=200)

	
	
	MPS
	RANK
	MPS
	RANK
	MPS
	RANK

	1
	Selection of land, soil testing and field preparation
	63.83
	VII
	62.65
	IV
	63.24
	V

	2
	Improved varieties
	84.50
	III
	51.50
	VIII
	68.00
	IV

	3
	Time of sowing
	 87.50
	II
	86.00
	II
	86.75
	II

	4
	Seed rate and spacing
	65.00
	VI
	59.66
	V
	62.33
	VI

	5
	Seed treatment
	73.00
	IV
	 34.00
	XII
	53.50
	VIII

	6
	Soil treatment
	43.11
	XII
	35.55
	XI
	39.33
	XII

	7
	Nutrient management
	50.00
	XI
	52.50
	VI
	51.25
	IX

	8
	Irrigation management
	71.50
	V
	65.75
	III
	68.63
	III

	9
	Weed management
	51.00
	IX
	46.16
	IX
	48.58
	X

	10
	Plant protection measures
	50.50
	X
	41.07
	X
	45.79
	XI

	11
	Harvesting
	100
	I
	100
	I
	100
	I

	12
	Storage
	58.50
	VIII
	52.00
	VII
	55.25
	VII


MPS = Mean Percent Score

The data in Table 2 also indicates that the non-beneficiary farmers had very good amount of knowledge in two aspects i.e. harvesting and time of sowing with 100 and 86.00 MPS, respectively. The non-beneficiary farmers possessed comparatively less knowledge of irrigation management, selection of land, soil testing and field preparation, seed rate and spacing, nutrient management, storage, improved varieties, weed management, plant protection measures, soil treatment and seed treatment with 65.75, 62.65, 59.66, 52.50, 52.00, 51.50, 46.16, 41.07, 35.55 and 34.00 MPS, respectively. The non-beneficiary farmers possessed least knowledge regarding seed treatment with 34.00 MPS.
If we look at Table 2 irrespective of beneficiary and non-beneficiary farmers, data clearly reveals that overall farmers had very good amount of knowledge about harvesting and time of sowing with 100 and 86.75 MPS followed by irrigation management, improved varieties, selection of land, soil testing and field preparation, seed rate and spacing, storage, seed treatment, nutrient management, weed management, plant protection measures and soil treatment with 68.63, 68.00, 63.24, 62.33, 55.25, 53.50, 51.25, 48.58, 45.79 and 39.33 MPS, respectively. Beneficiary and non-beneficiary farmers have good knowledge of harvesting and time of sowing whereas, vary in knowledge of improved varieties, seed treatment etc. which shows the impact of CFLD. The results are in line with the findings of Kumawat et al. (2018) who concluded that the farmers had good knowledge about high yielding varieties, seed rate and spacing, harvesting and time of sowing regarding mustard production technology.
The data related to knowledge level of both beneficiary and non-beneficiary farmers incorporated in the Table 3 depicts that calculated 'Z' value is higher than the tabulated value in nine aspects of knowledge i.e. harvesting, improved varieties, irrigation management, seed rate and spacing, seed treatment, weed management, plant protection measures, soil treatment and storage significant at 1% level of significance. This shows that in all the nine aspects of knowledge the beneficiary and non-beneficiary farmers had wide difference in their knowledge level. Table 3 also reveals that calculated Z value is lower than the tabulated value in three aspect of knowledge i.e. selection of land, soil testing and field preparation, time of sowing and nutrient management. It showed non-significant difference in the knowledge level of beneficiary and non-beneficiary farmers. It means that beneficiary farmers possessed more knowledge as compared to the non-beneficiary respondents in the above mentioned nine aspects as well as the overall knowledge of beneficiary and non-beneficiary farmers regarding CFLD. The higher knowledge level of chickpea cultivation technologies demonstrated under CFLD among the beneficiary farmers in comparison to the non-beneficiary farmers might be due to the fact that beneficiary farmers had participated in trainings, demonstrations and other extension activities organized by KVK and had more exposure to mass media and contacts with extension agencies as well as experts.

Table 3: Aspect-wise comparison of Knowledge Level of farmers about CFLD
	S.
No.
	Knowledge Aspects
	Beneficiaries (n=100)
	Non-Beneficiaries (n=100)
	‘Z’ value

	
	
	Mean
	SD
	Mean
	SD
	

	1
	Selection of land, soil testing and field preparation
	03.56
	00.54
	03.69
	00.56
	01.67NS

	2
	Improved varieties
	02.66
	00.76
	02.06
	00.69
	05.85**

	3
	Time of sowing
	03.67
	00.49
	03.68
	00.53
	01.63NS

	4
	Seed rate and spacing
	03.06
	00.62
	03.58
	00.65
	05.78**

	5
	Seed treatment
	03.88
	00.76
	03.20
	00.71
	06.55**

	6
	Soil treatment
	03.42
	00.70
	02.38
	00.56
	11.58**

	7
	Nutrient management
	07.06
	01.26
	07.04
	00.99
	00.12NS

	8
	Irrigation management
	03.50
	00.61
	02.63
	00.77
	08.82**

	9
	Weed management
	03.59
	00.59
	02.77
	00.84
	08.00**

	10
	Plant protection measures
	06.47
	01.91
	05.99
	01.35
	02.05**

	11
	Harvesting
	03.00
	0
	03.00
	0
	∞

	12
	Storage
	02.34
	01.06
	02.34
	00.82
	02.78**

	Pooled
	04.12
	00.77
	03.53
	00.71
	02.24**


**Significant at 1%
NS = Non Significant
SD = Standard Deviation
Whereas, the non-beneficiary farmers were not benefitted under CFLD and thus didn't received necessary guidance regarding chickpea cultivation technologies demonstrated under CFLD. This might have resulted in high level of knowledge of beneficiary farmers than that of the non-beneficiary farmers. The findings are in conformity with finding of Aravindh Kumar et al. (2023), Sharma et al. (2020) and Kumawat et al. (2018) stated that the level of knowledge of beneficiary farmers regarding different practices of rapeseed and mustard production technology was higher than non-beneficiary farmers.


4. Conclusion
	The study found that beneficiary farmers who participated in the Cluster Front Line Demonstration (CFLD) program in Bikaner district exhibited a significantly higher level of knowledge regarding chickpea cultivation technologies compared to non-beneficiary farmers. The majority of beneficiary farmers had medium to high knowledge, particularly in aspects such as harvesting, sowing time, and improved varieties, which were positively influenced by training and extension activities. On the other hand, non-beneficiary farmers showed lower knowledge levels, especially in areas like seed treatment and plant protection measures. These findings underscore the critical role of CFLD in enhancing farmers' knowledge and adoption of improved agricultural practices. In the future, efforts should focus on extending the reach of CFLD programs to more farmers, ensuring continuous training, and increasing the use of modern communication tools such as mobile apps and online platforms to further improve knowledge dissemination and adoption of best practices in chickpea cultivation.
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