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ABSTRACT 
	The adoption of improved agricultural technologies is crucial for enhancing productivity and ensuring food security. This study aimed to evaluate the adoption of chickpea cultivation technologies under the Cluster Front Line Demonstrations (CFLD) program organized by KVK Bikaner-I in Rajasthan. Focusing on the comparison between beneficiary farmers (who participated in CFLD) and non-beneficiary farmers (who did not), the study aimed to assess the impact of CFLD interventions on the adoption of chickpea cultivation practices. A total of 200 farmers were selected, consisting of 100 beneficiary and 100 non-beneficiary farmers. Structured interviews were conducted to assess the extent of adoption across various technological aspects, including seed treatment, irrigation management, improved varieties, and plant protection measures. The findings revealed that beneficiary farmers had higher adoption levels, with 90.00% adopting technologies at medium to high levels, compared to 59.00% of non-beneficiary farmers. The study indicated that exposure to training, mass media, and continuous interaction with extension agencies significantly influenced the adoption rates. Significant differences were found between beneficiary and non-beneficiary farmers in the adoption of specific technologies such as seed treatment and plant protection measures. The study concluded that CFLDs effectively promoted the adoption of chickpea technologies, but future efforts should focus on improving non-beneficiary farmers’ access to extension services and addressing adoption gaps in areas such as nutrient management and storage practices.
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1. INTRODUCTION 
	The Government of India, recognizing the crucial role of pulses in national food security and nutrition, initiated the Cluster Front Line Demonstrations (CFLDs) on Pulses in 2015 under the National Food Security Mission (ICAR-ATARI, 2018). This project, implemented through Krishi Vigyan Kendras (KVKs), aimed at enhancing the productivity and adoption of improved pulse cultivation practices across the country. KVKs, functioning as grassroots-level agricultural knowledge centers, conduct Front Line Demonstrations (FLDs) to bridge the gap between research institutions and farmers, promoting the adoption of location-specific, proven technologies. KVK Bikaner-I has been conducting CFLDs on chickpea since 2015-16, focusing on improving farmers' knowledge, adoption rates, and ultimately boosting chickpea production in the region. Given the strategic importance of chickpea in ensuring protein security and the continuous efforts made through CFLDs, assessing the extent of technology adoption among farmers becomes imperative to evaluate the success of these interventions. Despite advancements in chickpea cultivation technologies, the gap between potential and realized yields remains a challenge, largely influenced by the degree of technology adoption at the farm level. While KVK Bikaner-I has played a significant role in disseminating improved practices, it is necessary to systematically measure the extent to which beneficiary farmers (who participated in CFLDs) and non-beneficiary farmers (who did not participate) have adopted these technologies. Understanding the adoption patterns will provide insights into the effectiveness of CFLDs and help in fine-tuning future strategies for pulse promotion. 
	Several studies have documented the adoption levels (Pawar et al.,2023) of agricultural technologies across different crops and contexts, generally revealing a predominance of medium adoption levels among farmers. Patel et al. (2010) found that 93.33 per cent of farmers had a medium level of adoption regarding groundnut production technologies, with none achieving a high adoption level. Similarly, Hadiya et al. (2014) observed that 65.83 per cent of respondents exhibited medium adoption of recommended groundnut cultivation practices. In the case of mustard production, Bagenia and Lakhera (2017) reported that 59.26 per cent of respondents fell into the medium adoption category, indicating a consistent pattern across crops. In soybean cultivation, Gudadhe et al. (2017) also found that 62.00 per cent of respondents had a medium level of adoption of integrated pest management practices. Furthermore, comparisons between beneficiary and non-beneficiary farmers highlight significant adoption gaps. Raghava and Rao (2013) noted that 90 per cent of groundnut beneficiaries had high to medium levels of adoption compared to lower adoption levels among non-beneficiaries. Similarly, Meena and Sharma (2019) observed that a higher proportion of beneficiary farmers exhibited greater adoption of recommended mustard technologies compared to their non-beneficiary counterparts. These findings collectively suggest that targeted interventions and extension efforts, such as demonstrations and frontline extension programs, positively influence the adoption rates of improved agricultural practices.
	In this context, the present study entitled "Impact of Cluster Front Line Demonstrations on Adoption of Chickpea Cultivation Technologies Organized by KVK Bikaner-I, Rajasthan" has been undertaken with the specific objective: To assess the extent of adoption of the beneficiary and non-beneficiary farmers regarding chickpea cultivation technologies demonstrated under CFLD.
2. MATERIAL AND METHODS 
	The present study was conducted in Bikaner district of Rajasthan, purposefully selected owing to its significant contribution to chickpea cultivation and production within the state. Characterized by its arid climate and sandy soils, the district provided an ideal setting to evaluate the impact of agricultural interventions such as the Cluster Front Line Demonstration (CFLD) program. CFLD is a focused extension approach under the National Food Security Mission (NFSM) aimed at promoting improved crop production technologies among farmers in a cluster mode. It involves the implementation of demonstrations on farmers’ fields to showcase best practices and bridge yield gaps, particularly in pulses and oilseeds. CFLDs are organized by Krishi Vigyan Kendras (KVKs) to ensure effective dissemination and adoption of technologies in a concentrated area. Recent reports highlight CFLDs as instrumental in enhancing productivity and profitability at the grassroots level (Directorate of Extension, 2023). The research focused on KVK Bikaner-I, which had implemented a greater number of CFLD programs from 2016 to 2020 when compared to KVK Bikaner-II. Among the district’s eight tehsils, Bikaner and Kolayat were purposively selected due to their higher concentration of CFLD beneficiaries. A total of 200 farmers were selected through proportionate random sampling, comprising 100 beneficiary farmers who had participated in CFLD activities and received training from KVK, and 100 non-beneficiary farmers who had been engaged in chickpea cultivation for a minimum of five years without any involvement in CFLD initiatives. Structured interviews were employed to gather data, aiming to assess and compare the farming practices and outcomes of both groups. The overarching goal was to derive insights into the effectiveness of extension services in improving chickpea production in the arid region.


3. RESULTS AND DISCUSSION

Adoption is an individual phenomenon or behavioral or mental process. It is a decision to make full use of an innovation or technology (Rogers, 2003). In the present era of technology, our agricultural scientists are invented many new agricultural technologies and practices but all the innovations are not being adopted by all the farmers. Adoption of an innovation depends on many factors viz., awareness and knowledge of adopters, innovativeness and perceived attributes of Innovation. It is normally expected that if an individual has more knowledge about various aspects of technologies. He/she is likely to adopt the innovations with higher speed. The results regarding the extent of adoption of chickpea cultivation technologies demonstrated under CFLD had been presented in Table 1. The farmers were categorized on the basis of mean (16.61) and standard deviation (03.56). 
Data presented in the Table 1 clearly depicts that in the beneficiary farmers, majority of them (67.00%) had medium level of adoption followed by high (23.00%) and low (10.00%). Further, more than half of non-beneficiary farmers, (52.00%) were medium adopters followed by low adopters (41.00%) while only 07.00 per cent of non-beneficiary farmers were under high adopters’ category. From table 1 it’s clearly show that percentage of beneficiary and non-beneficiary farmers about more than half (59.50%) of the respondents were medium adopters of CFLD followed by low (25.50%) and high (15.00%) adopters. It is evident that 90.00 per cent of beneficiary farmers and only 59.00 per cent non-beneficiary farmers had medium to high level of adoption whereas, 41.00 per cent non-beneficiary and only 10.00 per cent beneficiary farmers had low level of adoption. It might be due to participation in training programme of CFLD, more exposure to mass media and more contacts with extension agency and experts lead to high knowledge and adoption. The findings are in conformity with the findings of Rajbhar et al. (2020) reported that the majority (72.69%) of respondents had a medium adoption rate, followed by 16.20 percent who had a low adoption level and 11.11 percent, who had high technology adoption level of chickpea cultivars. The findings are also supported by Vandana et al. (2025) and Bagenia and Lakhera (2017) who concluded that majority of mustard growers found under medium adoption category.

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

	
	
	F
	%
	F
	%
	F
	%

	1
	Low ( <13.05 score)
	10
	10.00
	41
	41.00
	51
	25.50

	2
	Medium (13.05 -20.17 score)
	67
	67.00
	52
	63.00
	119
	59.50

	3
	High (>20.17 score)
	23
	23.00
	07
	07.00
	30
	15.00

	TOTAL
	100
	100.00
	100
	100.00
	200
	100.00


Mean: 16.61 & S.D.: 03.56
Further, the extent of adoption of various aspects of adoption was also analyzed separately. The relative importance of extent of adoption for all the aspects of adoption was highlighted by giving ranking to them on the basis of their MPS and ranks have been presented in Table 2. From table 2 shows that beneficiary farmers were very conscious about various aspects of adoption such as harvesting, time of sowing, improved varieties, seed rate and spacing, irrigation management, seed treatment, selection of land, soil testing and field preparation, plant protection measures and storage with 100, 87.00, 85.00, 81.00, 78.00, 73.75, 68.50, 45.88 and 40.25 MPS, respectively. They had low level of extent of adoption in case of nutrient management, weed management with 30.88 and 25.00 MPS, respectively.

Table 2: Aspect-wise Extent of Adoption of farmers about CFLD
	S.
No.
	Adoption 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
	65.67 
	VII
	68.50
	V
	67.09
	V

	2.
	Improved varieties
	85.00
	III
	59.00
	VI
	72.00
	IV

	3.
	Time of sowing
	87.00
	II
	86.00
	II
	86.50
	II

	4.
	Seed rate and spacing
	81.00
	IV
	77.00
	III
	79.00
	III

	5.
	Seed treatment
	73.75
	VI
	40.50
	VIII
	57.13
	VII

	6.
	Nutrient management
	30.88
	X
	27.25
	X
	29.07
	X

	7.
	Irrigation management
	78.00
	V
	55.33
	VII
	66.67
	VI

	8.
	Weed management
	25.00
	XI
	74.00
	IV
	49.50
	VIII

	9.
	Plant protection measures
	45.88
	VIII
	29.00
	IX
	37.44
	IX

	10.
	Harvesting
	100
	I
	100
	I
	100
	I

	11.
	Storage
	40.25
	IX
	14.00
	XI
	27.13
	XI


MPS = Mean Percent Score

In case of non-beneficiary farmers, they had high extent of adoption in various aspects like harvesting, time of sowing, seed rate and spacing, weed management, selection of land, soil testing and field preparation, improved varieties, irrigation management, seed treatment and plant protection measures with 100, 86.00, 77.00, 74.00, 68.50, 59.00, 55.33, 40.50 and 29.00 MPS, respectively. They had low extent of adoption about nutrient management and storage with 27.25 and 14.00 MPS, respectively.
Table 2 show that overall farmers irrespective of beneficiary and non-beneficiary farmers, had good extent of adoption regarding harvesting, time of sowing, seed rate and spacing, improved varieties, selection of land, soil testing and field preparation, irrigation management, seed treatment, weed management, plant protection measures and nutrient management with 100, 86.50, 79.00, 72.00, 67.09, 66.67, 57.13, 49.50, 37.44 and 29.07 MPS, respectively. They had low extent of adoption in the aspects of storage with 27.13 MPS. Nutrient management and storage had least MPS and remarked X and XI, respectively. It might be due to that farmers of study area believe in organic farming concept for which they are not using the chemicals in chickpea. Besides, the farmers neither have storage facility nor willing to store.  As soon as they threshed the crop send directly the grains in nearest mandi to get rupees to pay their dues. The findings are conformity with the findings of Mahadik and Talathi (2016), Tunvar et al. (2017) and Aravindh Kumar & Karthikeyan (2022) who concluded that majority of the farmers has higher adoption rates in time of sowing, irrigation and seed treatment.

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

	
	
	Mean
	SD
	Mean
	SD
	

	1.
	Selection of land, soil testing and field preparation
	02.83
	00.51
	02.74
	00.44
	01.33NS

	2.
	Improved varieties
	00.78
	00.42
	00.59
	00.49
	02.94**

	3.
	Time of sowing
	02.54
	00.50
	02.39
	00.41
	01.42NS

	4.
	Seed rate and spacing
	01.97
	00.92
	01.66
	00.81
	02.54**

	5.
	Seed treatment
	02.49
	00.51
	02.16
	00.48
	04.61**

	6.
	Nutrient management
	02.47
	00.50
	02.18
	00.39
	01.56NS

	7.
	Irrigation management
	01.61
	00.91
	01.16
	00.53
	04.28**

	8.
	Weed management
	00.95
	00.22
	00.74
	00.44
	04.27**

	9.
	Plant protection measures
	03.67
	00.89
	03.24
	00.55
	04.11**

	10.
	Harvesting
	01.00
	0
	01.00
	0
	∞

	11.
	Storage
	00.95
	00.22
	00.77
	00.42
	03.78**

	Pooled
	01.93
	00.51
	01.69
	00.45
	02.80**


**Significant at 1%
NS = Non Significant
SD = Standard Deviation

Table 3 interpret that among the eleven important aspects of adoption of chickpea cultivation technologies demonstrated under CFLD, a highly significant difference found in the extent of adoption of beneficiary and non-beneficiary farmers in seed treatment, irrigation management, improved varieties, seed rate and spacing, plant protection measures, harvesting, weed management and storage as their calculated Z value was higher than the tabulated value at 1% level of significance. Table 3 also reveals that calculated Z value was lower than the tabulated value in three aspects of CFLD where is selection of land, soil testing and field preparation, time of sowing and nutrient management. It showed non-significant difference in the adoption level of beneficiary and non-beneficiary farmers in the previous three aspects.
[bookmark: _GoBack]Overall calculated 'Z' value was higher than the tabulated value at 1% level of significance leading to the conclusion that there was a notable and worthy difference found in the extent of adoption of chickpea cultivation technologies demonstrated under CFLD between beneficiary and non-beneficiary respondents. 
Thus, it is proved visibly that the adoption of chickpea cultivation technologies demonstrated under CFLD was more among beneficiary farmers as compared to non-beneficiary farmers. The significant difference found between the beneficiary and non-beneficiary farmers about adoption of chickpea cultivation technologies demonstrated under CFLD in the present study area. It might be due to that the beneficiary farmers had more exposure with mass media and continuously in touch with the extension personnel's, participation in training programmes and other extension activities etc. helped them to acquire latest technical knowhow timely regarding chickpea cultivation technologies, which ultimately enhance the adoption level of beneficiary farmer. The findings of the study are in compliance with the findings of Aravindh Kumar et al. (2023) and Pokar et al. (2014) who stated that there was significant difference between beneficiary and non-beneficiary farmers with respect to their extent of adoption of demonstrated groundnut production technologies.

4. Conclusion
	The study successfully assessed the extent of adoption of chickpea cultivation technologies demonstrated under CFLD among beneficiary and non-beneficiary farmers in Bikaner district. It found that beneficiary farmers exhibited significantly higher adoption rates, with 90.00% showing medium to high adoption levels, compared to only 59.00% of non-beneficiary farmers. The significant difference in adoption between the two groups was attributed to greater exposure to mass media, extension services, and training programs provided by KVK. For future research and practice, it is recommended that similar programs expand their reach to non-beneficiary farmers, particularly in areas like nutrient management and storage, where adoption rates were lower. Moreover, further studies could focus on the long-term impact of such interventions on overall farm productivity and profitability to strengthen the evidence base for scaling up CFLDs across the region.
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