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Constraints and Suggestions for Improving Technology Adoption in Chickpea Cultivation under Cluster Front Line Demonstration (CFLD) Program in Arid Region



ABSTRACT 

	The study was conducted in Bikaner district of Rajasthan to identify the problems encountered by farmers in the adoption of chickpea cultivation technologies under the Cluster Front Line Demonstration (CFLD) program and to gather their suggestions for improving future interventions. A total of 200 farmers, comprising 100 beneficiary and 100 non-beneficiary farmers, were selected using proportionate random sampling from Bikaner and Kolayat tehsils. Data were collected through structured interviews and analyzed to assess input, financial, technical, environmental, and marketing constraints. Results indicated that major input-related problems among overall farmers were the unavailability of recommended chemicals for plant protection and fertilizers at the time of sowing. Financial challenges included the high cost of labor and fertilizers. Technical constraints mainly involved complications in weed control practices and lack of knowledge regarding seed rates and plant protection measures. Environmental problems were largely attributed to abrupt temperature increases during maturity and frost injury. Marketing issues such as lower prices at harvest and lack of storage facilities were also prominent. Farmers suggested that timely availability of plant protection chemicals and fertilizers, provision of subsidized plant protection equipment, and training on improved agronomic practices could significantly enhance the effectiveness of CFLD programs. The findings highlighted the need for strengthening input delivery systems, improving technical training, and enhancing market linkages to foster better adoption of chickpea technologies in arid regions like Bikaner.
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1. INTRODUCTION 

	Chickpea (Cicer arietinum L.), commonly known as gram, constituted one of the major pulse crops in India, playing a vital role in the agricultural economy as a source of protein for millions. India remained the largest producer and consumer of chickpea, accounting for approximately 70 % of the global production (FAOSTAT, 2020). Rajasthan, with its suitable agro-climatic conditions, contributed significantly to the country's chickpea output, with Bikaner district emerging as a major chickpea-growing region due to its sandy soils and arid climate. Despite its potential, chickpea cultivation in the region faced multiple challenges, including limited access to quality inputs, technical knowledge gaps, and adverse climatic factors, which often resulted in lower productivity compared to national averages (Direction of Pulses Development, 2019).
	In an effort to overcome production constraints and to enhance the productivity of pulses, several initiatives were undertaken across India, among which the Cluster Front Line Demonstration (CFLD) program gained particular importance. Implemented under the aegis of the National Food Security Mission, CFLDs sought to promote farmer-centric approaches by demonstrating the advantages of improved varieties, scientific crop management practices, and resource-efficient technologies directly at farmers’ fields. Krishi Vigyan Kendras (KVKs) played a pivotal role in organizing these demonstrations, with KVK Bikaner-I being notably proactive in executing a significant number of CFLDs on chickpea in recent years. Despite these concerted efforts, the extent of technology adoption remained variable among the farmers, largely influenced by a combination of socio-economic, infrastructural, and knowledge-related factors that continued to hinder the desired outcomes.
	Several studies have identified key constraints hindering the adoption of improved agricultural technologies., Kour (2012) highlighted financial limitations, high input costs, and unavailability of inputs as major barriers in mustard cultivation, while Rai et al. (2012) reported a lack of technical training and the high cost of inputs as significant constraints for mustard growers. In the case of groundnut cultivation, Patel et al. (2016) found similar issues with high input costs, inadequate labor, and poor marketing facilities. Moreover, Rai et al. (2020) observed that technical knowledge gaps, wild animal infestations, and low soil fertility were major challenges faced by groundnut farmers. These studies emphasize the need for improved access to inputs, better extension services, and enhanced farmer training to foster technology adoption.
	Given this background, the present study was carried out with the objective of identifying the problems experienced by beneficiary farmers in the adoption of chickpea cultivation technologies under the CFLD program and to gather their suggestions for enhancing the effectiveness of future demonstrations. Understanding these ground-level challenges was considered crucial for refining extension approaches, ensuring timely delivery of inputs, building farmers’ technical capacities, and fostering a more responsive and sustainable technology transfer process in the chickpea sector of arid regions like Bikaner.
2. MATERIAL AND METHODS 

	The present research was undertaken in Bikaner district, Rajasthan, selected deliberately due to its prominent role in chickpea cultivation and production within the state. Given its arid climate and sandy soils, the district offers a suitable environment to assess the influence of agricultural initiatives like the Cluster Front Line Demonstration (CFLD) program. The study specifically concentrated on KVK Bikaner-I, which had implemented a greater number of CFLD programs between 2016 and 2020 compared to KVK Bikaner-II. Out of the district's eight tehsils, Bikaner and Kolayat were purposively chosen based on their high concentration of CFLD participants. A sample of 200 farmers was drawn using proportionate random sampling, comprising 100 beneficiary farmers who had engaged with CFLD activities and received training from KVK, and 100 non-beneficiary farmers who had been cultivating chickpea for at least five years but had no exposure to CFLD initiatives. Data collection was carried out through structured interviews to evaluate and compare the agricultural practices and performance of both groups, with the objective of generating insights into the effectiveness of extension services in enhancing chickpea production.

3. results and discussion

	The data in Table 1 reveals the input problems viz. 'unavailability of recommended chemicals for plant protection measures' (69.00 MPS) which was ranked first followed by 'more requirement of fertilizers and manures for chickpea' (68.00 MPS) and 'unavailability of improved seeds at the time of sowing' (44.00 MPS) ranked second and last by the beneficiary farmers, respectively. In case of non-beneficiary farmers, 'unavailability of improved seeds at the time of sowing' (65.00 MPS) which was ranked first followed by 'unavailability of fertilizers at the time of sowing' (62.00 MPS) and 'more requirements of fertilizers and manures for chickpea' (42.00 MPS) ranked second and last, respectively.

Table 1: Input Problems being faced by farmers in adoption of chickpea cultivation technologies
	S.
No.
	Problems
	Beneficiaries (n=100)
	Non-Beneficiaries (n=100)
	Overall (n=200)

	
	
	MPS
	RANK
	MPS
	RANK
	MPS
	RANK

	1
	Unavailability of improved seed at the time of sowing
	44.00
	V
	65.00
	I
	54.50
	V

	2
	Unavailability of fertilizers at the time of sowing
	64.00
	IV
	62.00
	II
	63.00
	II

	3
	More requirements of fertilizers and manures for chickpea
	68.00
	II
	42.00
	V
	55.00
	IV

	4
	Unavailability of bio-fertilizer/culture at time of sowing
	66.00
	III
	59.00
	IV
	62.50
	III

	5
	Unavailability of recommended chemicals for plant protection measures
	69.00
	I
	61.00
	III
	65.00
	I



Major problems faced by overall farmers were 'unavailability of recommended chemicals for plant protection measures' (65.00 MPS) ranked first followed by 'unavailability of fertilizers at the time of sowing' (63.00 MPS) and 'unavailability of improved seeds at the time of sowing' (54.50 MPS) ranked second and last, respectively. The present findings are in line with the findings of Bagenia and Lakhera (2017), Deshmukh et al. (2018), Aravindh Kumar et al., (2023) and Vandana Kumari et al., (2023) who concluded that the major problems faced by the mustard growing farmers are inadequate supply of improved seeds and fertilizer at time of sowing.

Table 2: Financial Problems being faced by farmers in adoption of chickpea cultivation technologies
	S.
No.
	Problems
	Beneficiaries (n=100)
	Non-Beneficiaries (n=100)
	Overall (n=200)

	
	
	MPS
	RANK
	MPS
	RANK
	MPS
	RANK

	1
	High cost of improved seeds
	50.00
	V
	70.00
	I
	60.00
	III

	2
	High cost of fertilizers
	64.00
	IV
	68.00
	III
	66.00
	II

	3
	High cost of plant protection chemicals
	42.00
	VI
	65.00
	IV
	53.50
	VI

	4
	High cost of labor
	68.00
	I
	69.00
	II
	68.50
	I

	5
	Unavailability of credit at low interest rates
	66.00
	III
	49.00
	V
	57.50
	IV

	6
	Unavailability of procurement prices of the product
	67.00
	II
	47.00
	VI
	57.00
	V


The data in Table 2 depicts the financial problems faced by beneficiary farmers were 'High cost of labor' (68.00 MPS) which was ranked first followed by 'Unavailability of procurement prices of the product' (67.00 MPS) and 'High cost of plant protection chemicals' (42.00 MPS) were ranked second and last, respectively. In case of non-beneficiary farmers, 'High cost of improved seeds' (70.00 MPS) which was ranked first followed by 'High cost of labour' (69.00 MPS) and 'Unavailability of procurement prices of the product' (47.00 MPS) were ranked second and last, respectively. Major constraints perceived by overall farmers were 'High cost of labor' (68.50 MPS) ranked first followed by 'High cost of fertilizers' (66.00 MPS) and 'High cost of plant protection chemicals' (53.50 MPS) ranked second and last, respectively. The findings are in accordance with the findings of Khatik (2017) and Gamit et al. (2017) who reported the major problems faced by the farmers are lack of finance to purchase the inputs, high cost of plant protection materials and improved seeds.

Table 3: Technical Problems being faced by farmers in adoption of chickpea cultivation technologies
	S.
No.
	Problems
	Beneficiaries (n=100)
	Non-Beneficiaries (n=100)
	Overall (n=200)

	
	
	MPS
	RANK
	MPS
	RANK
	MPS
	RANK

	1
	Lack of skill for seed treatment
	54.00
	IX
	66.00
	I
	60.00
	IV

	2
	Lack of knowledge about weed control
	61.00
	IV
	62.00
	III
	61.50
	II

	3
	Weed control through herbicides are technically complicated practice
	64.00
	I
	63.00
	II
	63.50
	I

	4
	Unavailability of technical advice as and when needed
	56.00
	VIII
	57.00
	VII
	56.50
	VIII

	5
	Lack of knowledge about recommended seed rate
	49.00
	XI
	59.00
	V
	54.00
	X

	6
	Lack of knowledge about recommended dose of fertilizers
	58.00
	VII
	58.00
	VI
	58.00
	VI

	7
	Lack of knowledge about recommended plant protection measures
	59.00
	VI
	51.00
	XI
	55.00
	IX

	8
	Lack of knowledge about critical stages of irrigation
	62.00
	III
	60.00
	IV
	61.00
	III

	9
	Lack of knowledge about soil testing
	51.00
	X
	53.00
	X
	52.00
	XI

	10
	Lack of knowledge about micronutrients and their recommended dose
	60.00
	V
	54.00
	IX
	57.00
	VII

	11
	Lack of knowledge about infestation symptoms of insect-pests and diseases
	63.00

	II
	55.00
	VIII
	59.00
	V


The data in table 3 depicts the technical problems faced by beneficiary farmers were 'weed control through herbicides are technically complicated practice' (64.00 MPS) which was ranked first followed by 'lack of knowledge about infestation symptoms of insect-pests and diseases' (63.00 MPS) and 'lack of knowledge about recommended seed rate' (49.00 MPS) ranked second and last, respectively. Major problems perceived by the non-beneficiary farmers were 'lack of skill for seed treatment' (66.00 MPS) which was ranked first followed by 'weed control through herbicides are technically complicated practice' (63.00 MPS) and 'lack of knowledge about recommended plant protection measures (51.00 MPS)' ranked second and last, respectively. Major problems perceived by overall farmers were 'weed control through herbicides are technically complicated practice' (63.50 MPS) ranked first followed by 'Lack of knowledge about weed control' (61.50 MPS) and 'Lack of knowledge about soil testing' (52.00 MPS) ranked second and last, respectively. The findings are also supported by Patel et al. (2016) found major constraints faced by the groundnut growers in adoption of recommended kharif groundnut production technologies were; high cost of input (96.67%), high wages of labour (92.00%) and high cost of seed (85.33 %).

Table 4: Environmental Problems being faced by farmers in adoption of chickpea cultivation technologies
	S.
No.
	Problems
	Beneficiaries (n=100)
	Non-Beneficiaries (n=100)
	Overall (n=200)

	
	
	MPS
	RANK
	MPS
	RANK
	MPS
	RANK

	1
	Abrupt increase in temperature during maturity
	63.00
	I
	58.00
	II
	60.50
	I

	2
	Frost/chilling injury
	61.00
	II
	59.00
	I
	60.00
	II

	3
	Short day length at the time of flowering
	49.00
	V
	52.00
	V
	50.50
	V

	4
	Hail-storm & hot winds (loo) during maturity
	59.00
	III
	53.00
	IV
	56.00
	III

	5
	Uncertainty of western disturbances & thunderstorms
	50.00
	IV
	56.00
	III
	53.00
	IV


The data in Table 4 reveals the environmental problems perceived by the beneficiary farmers were 'abrupt increase in temperature during maturity' (63.00 MPS) ranked first followed by 'frost/chilling injury' (61.00 MPS) and 'short day length at the time of flowering' (49.00 MPS) were ranked second and last, respectively. Major constraints perceived by the non-beneficiary farmers were 'frost/chilling injury' (59.00 MPS) ranked first followed by 'abrupt increase in temperature during maturity' (58.00 MPS) and 'short day length at the time of flowering' (50.50 MPS) were ranked second and last, respectively. Major problems faced by overall farmers were 'abrupt increase in temperature during maturity' (60.50 MPS) ranked first followed by 'frost/chilling injury' (60.00 MPS) and 'short day length at the time of flowering' (50.50 MPS) ranked second and last, respectively. The findings also supported by Kumar et al. (2024)  Bhanarkar (2019) who stated late sowing due to unfavorable agro climatic condition was also reported by linseed growers.

Table 5: Financial Problems being faced by farmers in adoption of chickpea cultivation technologies
	S.
No.
	Problems
	Beneficiaries (n=100)
	Non-Beneficiaries (n=100)
	Overall (n=200)

	
	
	MPS
	RANK
	MPS
	RANK
	MPS
	RANK

	1
	Lack of storage facility
	69.00
	II
	75.00
	I
	72.00
	II

	2
	Lack of transport facility
	46.00
	VII
	67.00
	IV
	56.50
	VI

	3
	Lack of government grain procurement agencies
	67.00
	IV
	69.00
	III
	68.00
	III

	4
	Poor farmers’ cooperative structures
	65.00
	V
	62.00
	V
	63.50
	IV

	5
	Problems of marketing in remote areas
	64.00
	VI
	47.00
	VII
	55.50
	VII

	6
	Lower prices at the time of harvesting
	75.00
	I
	71.00
	II
	73.00
	I

	7
	Absence of assured marketing at remunerative prices & insurance facility
	68.00
	III
	54.00
	VI
	61.00
	V


The data in Table 5 reveals the marketing problems perceived by the beneficiary farmers were 'lower price at the time of harvesting' (75.00 MPS) ranked first followed by 'lack of storage facility' (69.00 MPS) and 'lack of transport facility' (46.00 MPS) ranked second and last, respectively. It also indicates that major marketing problems perceived by the non-beneficiary farmers were 'lack of storage facility' (75.00 MPS) ranked first followed by 'lower price at the time of harvesting' (71.00 MPS) and 'problems of marketing in remote areas' (47.00 MPS) ranked second and last, respectively. Major problems faced by overall farmers were 'lower price at the time of harvesting' (73.00 MPS) ranked first followed by 'lack of storage facility' (72.00 MPS) and 'problems of marketing in remote areas' (55.50 MPS) ranked second and last, respectively. The findings are supported by the findings of Patel et al. (2016), Khatik (2017), Aravindh Kumar and Karthikeyan (2022) and Vandana Kumari et.al, (2025) who reported that the major problems faced by the farmers are lack of marketing facility and lack of storage facility which leads to low selling price at the time of harvesting.
In relation to conducting CFLD in an effective way the beneficiary farmers were asked their suggestions for the statements (section- VI) which were specially prepared for this study purpose.





Table 6: Suggestions given by farmers to overcome problems being faced in adoption of chickpea cultivation technologies
	S. No.
	Suggestions
	Beneficiaries (n=100)
	Non-Beneficiaries (n=100)
	Overall (n=200)

	
	
	F
	%
	F
	%
	F
	%

	A.
	Suggestions related to input problems

	1
	High yielding seeds should be available at the time of sowing
	44
	44.00
	65
	65.00
	109
	54.50

	2
	Fertilizers should be available at the time of sowing as well as when needed
	64
	64.00
	62
	62.00
	126
	63.00

	3
	Bio-fertilizer/culture should be available at time of sowing
	69
	69.00
	42
	42.00
	111
	55.50

	4
	Micronutrients should be available at the time of sowing as well as when needed
	66
	66.00
	59
	59.00
	125
	62.50

	5
	Plant protection chemicals should be available timely
	68
	68.00
	61
	61.00
	129
	64.50

	B.
	Suggestions related to financial problems

	1
	High yielding varieties seeds should be available at low prices at local level
	50
	50.00
	70
	70.00
	120
	60.00

	2
	Fertilizers should be provided / available at low prices at local level
	64
	64.00
	68
	68.00
	132
	66.00

	3
	Plant protection chemicals should be available at low prices at local level
	42
	42.00
	65
	65.00
	107
	53.50

	4
	Plant protection equipments should be available at low prices or subsidized rates	Comment by Ousmane ZONGO: Equipment never takes «s»
	68
	68.00
	69
	69.00
	137
	68.50

	C.
	Suggestions related to technical problems

	1
	Skill should be provided for seed treatment
	54
	54.00
	66
	66.00
	120
	60.00

	2
	Training should be provided about weed control
	61
	61.00
	62
	62.00
	123
	61.50

	3
	Training should be provided about the use of bio-fertilizers
	64
	64.00
	63
	63.00
	127
	63.50

	4
	Technical advice should be given timely
	56
	56.00
	57
	57.00
	113
	56.50

	5
	Knowledge should be provided about recommended seed rate
	49
	49.00
	59
	59.00
	108
	54.00

	6
	Knowledge should be provided about nutrient management
	58
	58.00
	58
	58.00
	116
	58.00

	7
	Knowledge and skill should be provided about plant protection measures
	59
	59.00
	51
	51.00
	110
	55.00

	8
	Knowledge should be provided about critical stages of irrigation
	62
	62.00
	60
	60.00
	122
	61.00

	9
	Skill should be given about soil sampling & testing
	51
	51.00
	53
	53.00
	104
	52.00

	10
	Knowledge should be provided about symptoms of insect-pests and diseases
	60
	60.00
	54
	54.00
	114
	57.00

	D.
	Suggestions related to environment problems

	1
	Weather forecast should be timely   
	63
	63.00
	58
	58.00
	121
	60.50

	2
	Develop photo-insensitive varieties
	20
	20.00
	06
	59.00
	26
	13.00

	E.
	Suggestions related to marketing problems

	1
	Storage facility should be provided
	69
	69.00
	75
	75.00
	144
	72.00

	2
	Transport facility should be available timely
	46
	46.00
	67
	67.00
	113
	56.50

	3
	Interference of middlemen & agents in mandies should be minimized
	67
	67.00
	69
	69.00
	136
	68.00

	4
	Government grain procurement agencies should be established
	65
	65.00
	62
	62.00
	127
	63.50

	5
	Farmers’ cooperative structure should be strengthened at village level
	64
	64.00
	47
	47.00
	111
	55.50

	6
	Marketing facility should be provided in remote areas
	68
	68.00
	54
	54.00
	122
	61.00

	7
	Minimum support price (MSP) of produce should be provided to the farmers by government
	75
	75.00
	71
	71.00
	146
	73.00

	8
	Insurance facility should be assured to the farmers
	67
	67.00
	60
	60.00
	127
	63.50



Table 6 incorporated results related to suggestion offered by farmers for conducting CFLD in an effective way. It is clear from the table that overall farmers suggested major suggestions related to input problems that “Plant protection chemicals should be available timely” and “Fertilizers should be available at the time of sowing as well as when needed” with 64.50 and 63.00 per cent, respectively. Overall farmers suggested major suggestions related to financial problems that “Plant protection equipments should be available at low prices or subsidized rates” and “Fertilizers should be provided/available at low prices at local level” with 68.50 and 66.00 per cent, respectively. Major suggestions related to technical problems were “Training should be provided about the use of bio-fertilizers” and “weed control” with 63.50 and 61.50 per cent, respectively. Major suggestions related to environmental problems were “Weather forecast should be timely” and “Develop photo-insensitive varieties” with 60.50 and 13.00 per cent, respectively. Major suggestions related to marketing problems were “Minimum support price (MSP) of produce should be provided to the farmers by government” and “Storage facility should be provided” with 73.00 and 72.00 per cent, respectively.


4. Conclusion
	The findings of the study highlight that both beneficiary and non-beneficiary farmers encounter significant challenges related to input availability, financial constraints, technical knowledge gaps, environmental risks, and marketing inefficiencies, which collectively hinder chickpea productivity. These issues underscore the urgent need for timely supply of quality inputs, affordable financial support mechanisms, targeted capacity-building programs on technical aspects, climate-resilient agricultural practices, and stronger market linkages, including storage and procurement facilities. Future studies should focus on designing integrated intervention models that combine input supply chains, farmer skill enhancement, and market support systems, while also examining the long-term impact of such interventions on farmers’ income, resilience, and productivity. Additionally, participatory approaches involving farmers in planning and implementation stages of programs like CFLD could ensure that extension strategies are more responsive, context-specific, and sustainable.
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