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A Comparative Study of Chickpea Productivity Among Beneficiary and Non-Beneficiary Farmers Under the Cluster Frontline Demonstration (CFLD) Program in Bikaner, Rajasthan

ABSTRACT 

	Pulses, particularly chickpea, play a vital role in ensuring food and nutritional security, especially for vegetarians and economically weaker sections in India. Despite their importance, the availability of pulses has declined, necessitating efforts to boost production. The Indian Council of Agricultural Research (ICAR) launched the Cluster Front Line Demonstration (CFLD) program to promote the adoption of improved agricultural practices among farmers. This study assesses the impact of CFLD programs on chickpea cultivation in Bikaner district, Rajasthan, by comparing the practices and productivity of beneficiary and non-beneficiary farmers. A total of 200 respondents, including 100 beneficiary and 100 non-beneficiary farmers, were selected from Bikaner and Kolayat tehsils. Data were collected through structured interviews to evaluate the personal, social, economic, and communicational attributes of the farmers. The findings revealed that beneficiary farmers exhibited higher productivity, with 96% achieving yields greater than 8.39 quintals per hectare, compared to only 64% of non-beneficiaries. The average yield for beneficiary farmers was 14.33 quintals per hectare, significantly higher than the 10.77 quintals per hectare achieved by non-beneficiaries. These differences were attributed to the continuous engagement of beneficiary farmers with Krishi Vigyan Kendra (KVK) scientists and their adoption of improved chickpea cultivation technologies. The study underscored the positive impact of CFLD programs in enhancing chickpea productivity and highlights the importance of agricultural extension services in improving farmer outcomes.
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1. INTRODUCTION 

	Pulses are essential for ensuring food and nutritional security, especially in India, where they serve as the most affordable and concentrated source of protein for vegetarians and the economically weaker sections of society. Pulses, such as chickpea, also offer several health benefits, helping manage chronic diseases like cancer, diabetes, and coronary conditions, while also contributing to soil health through nitrogen fixation. Despite their importance, the availability of pulses has declined over the years, from 60.7 grams per capita per day in 1951 to 47.9 grams per capita per day in 2020, falling short of the recommended daily intake of 70 grams per capita as per ICMR guidelines. Chickpea, a major pulse crop, plays a critical role in India's agricultural landscape, with Rajasthan being the largest producer of chickpea in the country, contributing a significant share to national production.
	The Indian Council of Agricultural Research (ICAR) initiated Front Line Demonstrations (FLDs) under the Technology Mission on Oil Seeds and Pulses (TMOP) in 1990, later evolving into Cluster Front Line Demonstrations (CFLD) in 2015, to improve the adoption of modern agricultural practices. CFLD programs aim to demonstrate newly released crop production and protection technologies in the farmers' fields. The Krishi Vigyan Kendra (KVK), an integral part of the National Agricultural Research System, has been conducting these demonstrations with a focus on improving chickpea cultivation. KVK Bikaner-I, established in 1983, has been at the forefront of conducting CFLDs for chickpea cultivation, aiming to enhance adoption rates and boost productivity. 
	The need for increasing pulse production in India (Vandana et al., 2023) is growing due to the rapid population increase and higher living standards. With the country's population expected to reach 1.51 billion by 2030, the demand for pulses is projected to rise significantly. Despite an increase in pulse production over time, it still falls short of meeting domestic demand. Chickpea, a key pulse crop, is crucial to addressing this gap. This study aims to assess the impact of CFLD programs on chickpea cultivation by comparing the practices and productivity of beneficiary and non-beneficiary farmers in Bikaner district, Rajasthan. It will also examine the personal, social, economic, and communicational attributes of the farmers involved.
2. material and methods 
The present study was carried out in the Bikaner district of Rajasthan, which was purposefully selected due to its leading position in chickpea cultivation and production within the state. The district is characterized by its arid climate and sandy soil, making it an ideal location for studying the impact of agricultural interventions such as the Cluster Front Line Demonstration (CFLD) program. The study focused on KVK Bikaner-I, which had conducted a higher number of CFLD initiatives in comparison to KVK Bikaner-II from 2016 to 2020. From the eight tehsils of Bikaner district, two tehsils—Bikaner and Kolayat—were purposively selected, as these areas had the highest number of CFLD respondents. A total of 200 respondents were selected using a proportionate random sampling method. This sample consisted of 100 beneficiary farmers, who had participated in CFLD and received training from KVK, and 100 non-beneficiary farmers, who had been growing chickpea for at least five years but had not been involved in CFLD. Data collection was done through structured interviews with the selected respondents to assess the effectiveness of the CFLD program on their agricultural practices and outcomes. The study aimed to compare the performance and practices of beneficiaries and non-beneficiaries, providing valuable insights into the impact of extension services on crop cultivation.
3. results and discussion

	In this section, data on farmers' personal, social, economic, and communicational attributes such as age, caste, education, social participation, occupation, land holding, source of irrigation, extension agency contact, mass media exposure, information seeking behavior and information sharing behavior were studied using appropriate measurement and have been presented under different tables.

Table 1: Distribution of farmers according to Personal and Social attributes
	S. No.
	Variable
	Categories
	Beneficiaries (n=100)
	Non-Beneficiaries (n=100)
	Overall (n=200)

	
	
	
	F
	%
	F
	%
	F
	%

	1
	Age
	Young (18 - 35 years)
	38
	38.00
	33
	33.00
	71
	35.50

	
	
	Middle (36 - 55 years)
	43
	43.00
	60
	60.00
	103
	51.50

	
	
	Old (>55 years)
	19
	19.00
	07
	07.00
	26
	13.00

	2
	Caste
	General
	09
	09.00
	11
	11.00
	20
	10.00

	
	
	OBC
	51
	51.00
	55
	55.00
	106
	53.00

	
	
	MBC
	01
	01.00
	03
	03.00
	04
	02.00

	
	
	SC
	37
	37.00
	30
	30.00
	67
	33.50

	
	
	ST
	02
	02.00
	01
	01.00
	03
	01.50

	3
	Education
	Illiterate
	04
	04.00
	06
	06.00
	10
	05.00

	
	
	Functionally literate
	10
	10.00
	15
	15.00
	25
	12.50

	
	
	Primary
	22
	22.00
	26
	26.00
	48
	24.00

	
	
	Middle 
	21
	21.00
	21
	21.00
	42
	21.00

	
	
	Secondary
	17
	17.00
	14
	14.00
	31
	15.50

	
	
	Senior  Secondary
	11
	11.00
	10
	10.00
	21
	10.50

	
	
	Graduation & above
	15
	15.00
	08
	08.00
	23
	11.50

	4
	Social Participation
	No participation in any social organization
	75
	75.00
	91
	91.00
	166
	83.00

	
	
	Member of social organization
	19
	19.00
	07
	07.00
	26
	13.00

	
	
	Office bearer of social organization
	06
	06.00
	02
	02.00
	08
	04.00


	The personal and social attributes of farmers were assessed and presented in Table 1. Age, caste, education, and social participation were considered to understand their background and how these factors may have influenced their adoption of agricultural practices.
	The age profile of farmers indicated that a majority of both beneficiaries (43.00%) and non-beneficiaries (60.00%) belonged to the middle-aged group (36–55 years), followed by the young age group (18–35 years), and only a minor proportion were in the old category (>55 years). Overall, 51.50 per cent of the farmers fell in the middle age group, while 35.50 per cent were young and 13.00 per cent were old. The dominance of middle and young-aged farmers suggested a workforce more receptive to new agricultural technologies and innovations, aligning with findings by Khatik (2017), Deshmukh et al. (2018) and (Vandana et al., 2023).
	In terms of caste composition, the majority of farmers across both categories belonged to the OBC group, accounting for 51.00 per cent among beneficiaries and 55.00 per cent among non-beneficiaries. SC farmers constituted 37.00 per cent of beneficiaries and 30.00 per cent of non-beneficiaries, while General category farmers represented a small share. MBC and ST categories had minimal representation. Overall, 53.00 per cent of the farmers belonged to OBC, followed by 33.50 per cent SC and 10.00 per cent General category. This caste distribution was in line with the observations of Kumari et al. (2020).
	Education levels among the farmers revealed that a significant proportion had only primary (24.00%) and middle-level (21.00%) education. These findings are supported by (Kumar and Karthikeyan, 2020 and Kumar et al., 2023)
. Among beneficiaries, 22.00 per cent were educated up to primary level, 21.00 per cent up to middle school, and 15.00 per cent had completed graduation and above. For non-beneficiaries, primary and middle education levels were also predominant, but with a slightly higher percentage of functionally literate individuals (15.00%). Only 5.00 per cent of the overall farmers were illiterate. The relatively low educational attainment could be attributed to the fact that a large proportion of the farmers were above 35 years of age, and educational opportunities might have been limited in their youth. These findings corresponded with those of Choudhary et al. (2016), who reported similar educational profiles among farmers.
	Social participation among farmers was notably low. A majority of the beneficiary (75.00%) and non-beneficiary (91.00%) farmers reported no participation in any social organization. Only a small fraction were members (13.00%) or office bearers (4.00%) of social organizations overall. This trend could be correlated with the lower levels of education observed among the farmers, as limited education often resulted in lower awareness and involvement in community and organizational activities. Nevertheless, the presence of a few office bearers might have been influenced by farmers with higher educational qualifications, such as those with graduation and above. Similar patterns were observed by Kumar and Karthikeyan (2022), Prasad (2014), Kumar and Jain (2011) and Badhala (2012) who also reported low levels of organizational membership among rural populations.
Table 2: Distribution of farmers according to Economic attributes
	S. No.
	Variable
	Categories
	Beneficiaries (n=100)
	Non-Beneficiaries (n=100)
	Overall (n=200)

	
	
	
	F
	%
	F
	%
	F
	%

	1
	Occupation
	Agriculture
	61
	61.00
	54
	54.00
	115
	57.50

	
	
	Agriculture + Business
	19
	19.00
	21
	21.00
	40
	20.00

	
	
	Agriculture + Service
	09
	09.00
	15
	15.00
	24
	12.00

	
	
	Agriculture + Labor
	11
	11.00
	10
	10.00
	21
	10.50

	2
	Land Holding
	Marginal (<01.00 ha)
	11
	11.00
	01
	01.00
	12
	06.00

	
	
	Small (01.00 - 01.99 ha)
	10
	10.00
	04
	04.00
	14
	07.00

	
	
	Semi-Medium (02.00 - 03.99 ha)
	14
	14.00
	11
	11.00
	25
	12.50

	
	
	Medium (04.00 - 09.99 ha)
	42
	42.00
	50
	50.00
	92
	46.00

	
	
	Large (10.00 ha & above)
	23
	23.00
	34
	34.00
	57
	28.50

	3
	Source of Irrigation
	Canals
	43
	43.00
	43
	43.00
	86
	43.00

	
	
	Ground water
	33
	33.00
	30
	30.00
	63
	31.50

	
	
	Both Canals & Ground water
	24
	24.00
	27
	27.00
	51
	25.50


	The occupational structure of the farmers in the study area indicated that agriculture continued to be the primary occupation for the majority. Among the beneficiaries, 61.00 per cent were engaged solely in agriculture, while a significant proportion (19.00 %) combined agriculture with business activities. A smaller share of 9.00 per cent pursued agriculture alongside service, and 11.00 per cent combined agriculture with labor work. Similarly, among the non-beneficiaries, 54.00 per cent relied exclusively on agriculture, with 21.00 per cent involved in agriculture and business, 15.00 per cent combining agriculture with service, and 10.00 per cent with labor work. When viewed collectively, 57.50 per cent of the overall sample practiced pure farming, whereas the remaining farmers diversified their livelihoods by integrating agriculture with either business, service, or labor. This pattern suggested that while agriculture remained the dominant livelihood, there was a visible inclination towards occupational diversification to supplement farm incomes, particularly among those with smaller or less secure landholdings.
	Landholding patterns further highlighted the economic status of the farmers. A large share of both beneficiaries (42.00 %) and non-beneficiaries (50.00 %) fell into the medium landholding category (4.00–9.99 ha), followed by those in the large landholding group (23.00 per cent and 34.00 per cent, respectively). Semi-medium landholders comprised a moderate proportion (14.00 % of beneficiaries and 11.00 % of non-beneficiaries), while marginal and small farmers constituted only a minor segment. Overall, nearly half (46.00 %) of the total farmers were medium landholders, and 28.50 per cent belonged to the large landholding group, whereas marginal and small farmers together formed just 13.00 per cent of the sample. These findings revealed that the majority of farmers in the study area operated relatively large-sized farms, reflecting a moderately prosperous farming community. This could be one of the factors enabling some farmers to diversify into business and service occupations alongside farming.
	The source of irrigation for farmers showed a relatively balanced distribution between canal and groundwater usage. Among the beneficiaries, 43.00 per cent depended on canal irrigation, 33.00 per cent utilized groundwater, and 24.00 per cent relied on a combination of both. The non-beneficiaries followed a similar pattern with 43.00 per cent using canals, 30.00 per cent using groundwater, and 27.00 per cent using both sources. Collectively, 43.00 per cent of the overall farmers used canal irrigation exclusively, 31.50 per cent depended on groundwater, and 25.50 per cent utilized both. This pattern implied that access to assured irrigation through canals was widespread, and a considerable number of farmers also supplemented this with groundwater resources to ensure stable water supply for their crops. The relatively higher use of canal irrigation also aligned with the region's agricultural infrastructure, favoring larger and medium-scale farming operations. Thus, the analysis of economic attributes clearly demonstrated that the majority of the farmers were medium to large landholders primarily dependent on agriculture, with a notable tendency toward livelihood diversification and adequate access to irrigation facilities.
Table 3: Distribution of farmers according to Communication attributes
	S. No.
	Variable
	Categories
	Beneficiaries (n=100)
	Non-Beneficiaries (n=100)
	Overall (n=200)

	
	
	
	F
	%
	F
	%
	F
	%

	1
	Mass Media Exposure
	Low (<13.47 score)
	15
	15.00
	33
	33.00
	48
	24.00

	
	
	Medium (13.47 - 25.61 score)
	60
	60.00
	54
	54.00
	114
	57.00

	
	
	High (>25.61 score)
	25
	25.00
	13
	13.00
	38
	19.00

	2
	Extension Agency Contact
	Low (<11.94 score)
	04
	04.00
	26
	26.00
	30
	15.00

	
	
	Medium (11.94 - 25.38 score)
	71
	71.00
	65
	65.00
	136
	68.00

	
	
	High (>25.38 score)
	25
	25.00
	09
	09.00
	34
	17.00

	3
	Information Seeking Behaviour
	Low (<13.87 score)
	05
	05.00
	25
	25.00
	30
	15.00

	
	
	Medium (13.87 -22.47 score)
	68
	68.00
	64
	64.00
	132
	66.00

	
	
	High (>22.47 score)
	27
	27.00
	11
	11.00
	38
	19.00

	4
	Information Sharing Behaviour
	Low (<13.60 score)
	08
	08.00
	26
	26.00
	34
	17.00

	
	
	 Medium (13.60-22.54 score)
	65
	65.00
	60
	60.00
	125
	62.50

	
	
	High (>22.54 score)
	27
	27.00
	14
	14.00
	41
	20.50


	The communication attributes of farmers exhibited noticeable differences between beneficiaries and non-beneficiaries. In terms of mass media exposure, a larger proportion of beneficiaries (25.00 %) recorded high exposure compared to only 13.00 per cent among non-beneficiaries. Conversely, a higher share of non-beneficiaries (33.00 %) fell into the low mass media exposure category compared to beneficiaries (15.00 %). Overall, the majority of the farmers (57.00 %) exhibited medium levels of mass media exposure, indicating a moderate degree of access to information sources such as newspapers, radio, and television, which are vital for agricultural awareness and innovation adoption.
	The trend in extension agency contact mirrored that of mass media exposure. Beneficiaries demonstrated stronger engagement with extension agencies, as 25.00 per cent fell under the high contact category, compared to just 9.00 per cent of non-beneficiaries. Meanwhile, a notable 26.00 per cent of non-beneficiaries exhibited low levels of contact with extension services, in contrast to only 4.00 per cent among beneficiaries. When combined, 68.00 per cent of the farmers were found to have medium-level contact with extension agencies, suggesting that while formal interactions existed, there was still considerable scope for enhancing the intensity and frequency of such engagements to strengthen advisory support.
	The information-seeking behaviour of farmers also revealed a similar pattern. Among beneficiaries, 27.00 per cent displayed high information-seeking behaviour, whereas only 11.00 per cent of non-beneficiaries achieved this level. A sizable 25.00 per cent of non-beneficiaries had low information-seeking tendencies compared to just 5.00 per cent of beneficiaries. Overall, two-thirds (66.00%) of the farmers exhibited medium levels of information-seeking behaviour, pointing towards a moderately proactive attitude among the farming community towards accessing agricultural information, though beneficiaries appeared comparatively more active and inquisitive.
	In terms of information-sharing behaviour, beneficiaries again outperformed non-beneficiaries, with 27.00 per cent falling into the high category as against 14.00 per cent of non-beneficiaries. Low information-sharing behaviour was observed among 26.00 per cent of non-beneficiaries and only 8.00 per cent of beneficiaries. Overall, 62.50 per cent of the farmers demonstrated medium levels of information-sharing behaviour, suggesting a reasonable flow of agricultural knowledge among peers, although the data implied that beneficiaries were more inclined towards disseminating information within their communities. Thus, the analysis of communication attributes indicated that beneficiaries generally exhibited higher levels of mass media exposure, extension agency contact, information-seeking, and information-sharing behaviour than non-beneficiaries. These findings emphasized the crucial role of effective communication in accessing innovations, participating actively in extension programs, and enhancing overall agricultural performance.
The data in Table 4 revealed that 66.00 per cent of beneficiary farmers were medium producers of chickpea whereas, 30.00 per cent high producer and only 04.00 percent of the beneficiary farmers were low producers of chickpea. The data further showed that 57.00 per cent of non-beneficiary farmers under medium producers category of chickpea whereas, 36.00 per cent under low producer and only 07.00 per cent of the non-beneficiary farmers were under high producers category of chickpea.


Table 4 Distribution of level of yield obtained by farmers regarding chickpea cultivation technologies

	S. No.
	Level of Yield
	Beneficiaries
(n=100)
	Non-Beneficiaries
(n=100)
	Overall
(n=200)

	
	
	F
	%
	F
	%
	F
	%

	1
	Low (<08.39 q/ha)
	04
	04.00
	36
	36.00
	40
	20.00

	2
	Medium (08.39 - 16.71 q/ha)
	66
	66.00
	57
	57.00
	123
	61.50

	3
	High (>16.71 q/ha)
	30
	30.00
	07
	07.00
	37
	18.50

	TOTAL
	100
	100.00
	100
	100.00
	200
	100.00


Mean: 12.55 & S.D.: 04.16
The data in the Table 4 showed that 61.50 per cent of overall farmers were medium producers of chickpea whereas, 20.00 per cent and 18.50 per cent farmers were low and high producers of chickpea, respectively. Further perusals of table 4. also showed that 96.00 per cent beneficiary farmers and 64.00 per cent non-beneficiary farmers got more than 08.39 quintals/ha yield. The difference of both clearly indicates the impact of improved cultivation technologies of chickpea demonstrated under CFLD. Similar findings were reported by Singh et al. (2021), Rai et al. (2020) and Balai et al. (2020).

Table 5: Comparison between level of yield obtained by farmers regarding chickpea cultivation technologies
	Beneficiaries
(n=100)
	Non-Beneficiaries
(n=100)
	‘Z’ Value

	MEAN
	SD
	MEAN
	SD
	

	14.33
	03.87
	10.77
	03.67
	06.68**


                         **Significant at 1%
The table 5 shows that the significant difference (Z value 06.68**) between level of yield obtained by beneficiary and non-beneficiary farmers with regard to chickpea cultivation technology. The calculated ‘z’ value was also greater than that of its tabulated value it means beneficiary farmers obtained higher yield per unit area as compared to non-beneficiary farmers. It might be due to the fact that beneficiary farmers being in continuous touch with the KVK scientists and adopted all the improved cultivation technologies of chickpea suggested by them. Table 5 also depicts that the beneficiary farmers got 14.33 q/ha average yield whereas, non-beneficiary farmers got only 10.77 q/ha average yield. The difference between the average yield clearly shows the impact of chickpea cultivation technologies demonstrated under CFLD by KVK.


4. Conclusion
	The analysis of personal, social, economic, and communication attributes of farmers revealed significant differences between beneficiaries and non-beneficiaries of the CFLD program, particularly in terms of level of chickpea yield. Beneficiary farmers consistently outperformed non-beneficiaries in various aspects, including higher yields, better engagement with extension services, and stronger information-seeking and sharing behaviors. These findings underscore the crucial role of continuous extension support and access to advanced technologies in enhancing agricultural productivity. The positive impact of the CFLD program on beneficiary farmers highlights the need for further strengthening of such programs, particularly by enhancing farmer participation, improving educational outreach, and promoting better access to extension services. Future studies could focus on exploring the long-term effects of such programs on farmers' sustainability, profitability, and their ability to adapt to climate change, as well as identifying barriers to the adoption of improved practices among non-beneficiaries. Further research into integrating more diverse communication channels and strategies for information dissemination could also help bridge the gaps observed between beneficiary and non-beneficiary groups.
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