


Constraints Faced by Farmers in Adoption of Mustard Production Technologies under Cluster Front Line Demonstrations in Bikaner District of Rajasthan


Abstract	Comment by Mal Usman: Abstract is supposed to be on the left align

The present study was undertaken to identify and analyse the major problems encountered by beneficiary and non-beneficiary farmers in the adoption of mustard production technologies under Cluster Front Line Demonstrations (CFLD). The problems perceived by the respondents were categorized into five major dimensions, viz., input, financial, technical, environmental and marketing problems. Data were collected using a structured schedule and responses were obtained on a two-point continuum. The Mean Percent Score (MPS) was computed to prioritise the severity of problems, and rank correlation was used to examine the similarity in ranking patterns between beneficiary and non-beneficiary farmers. The findings revealed that non-availability and high cost of critical inputs, inadequate technical knowledge, climatic aberrations during critical crop stages, and marketing constraints such as low prices and poor market access were the major impediments in effective adoption of recommended mustard production technologies. Overall, the study highlights the need for timely input supply, strengthened extension support, climate-resilient interventions and improved marketing infrastructure to enhance adoption and productivity of mustard under CFLD programmes.
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Introduction
Indian mustard [Brassica juncea (L.) Czern and Coss.], popularly known as ‘rai,’ ‘raya,’ or ‘laha,’ is one of the most important oilseed crops cultivated in India. Along with rapeseed (Brassica campestris), mustard constitutes the major rabi oilseed crops, contributing significantly to the edible oil economy (Sachan et al., 2024). Globally, India is the third-largest producer of rapeseed–mustard after Canada and China, contributing about 11% of world production (Jat et al., 2019). Mustard cultivation is widespread across tropical and subtropical regions, with India, Canada, China, Pakistan, Poland, Bangladesh, and Sweden being the leading producers (Akhatar et al., 2025). To measure the problems responsible for inhibiting the adoption of mustard production technologies under CFLD by the respondents, a suitable schedule was developed. In this section, an attempt was made to identify the problems being faced by the respondents in the adoption of mustard production technologies under CFLD. For the present investigation, all the possible problems being faced by the beneficiary and non-beneficiary farmers were grouped into five major categories viz., input, financial, technical, environmental, and marketing problems. To study the different types of problems, the respondents were asked to give their response on a two-point continuum. On the basis of scores obtained in each category of problems, the Mean Percent Score (MPS) was calculated for each dimension. Rapeseed oil, closely associated with mustard, further extends the utility of this crop by being used in the manufacture of greases and industrial products (Sachan et al., 2024). Thus, mustard and its by-products not only meet the edible oil requirement of a large section of the Indian population but also support livestock productivity (Garg et al., 2026), human nutrition (Kumar et al., 2026) and industrial applications (Hosur et al., 2021). This wide spectrum of uses makes mustard a crop of multi-dimensional importance (Sati, 2024), substantially contributing to farmers’ income (Yadav et al., 2024a), rural employment (Yadav et al., 2024b) and the overall agricultural economy (Hailu et al., 2025).	Comment by Mal Usman: Underlined based on Binomial nomenclature
India continues to face a significant edible oil deficit, fulfilling only 40–45% of domestic demand, with the rest met through imports, mainly palm, soybean, and sunflower oils. To reduce dependency, several government initiatives have been implemented, including: National Mission on Oilseeds and Oil Palm (NMOOP, 2014–15) for enhancing productivity and bringing fallow land under oilseeds, front line demonstrations (FLDs) initiated in 1991 to showcase new technologies on farmers’ fields and Cluster Front Line Demonstrations (CFLDs) introduced in 2015–16, emphasizing cluster-based approaches through Krishi Vigyan Kendra’s (KVKs) to ensure better supervision, adoption, and feedback. KVKs play a pivotal role in technology assessment, refinement, and dissemination, acting as a bridge between research and farmers. In Rajasthan, KVK Bikaner, established in 1983, has been actively conducting CFLDs on oilseeds, particularly mustard, since 2016. These demonstrations have aimed to bridge the yield gap by promoting improved seed varieties, balanced fertilization, integrated pest management (IPM), and efficient irrigation practices (Yamini et al., 2025). The demand for edible oils in India is rising rapidly due to increasing population and changing dietary habits. Despite being a leading oilseed producer, India remains heavily dependent on imports. Mustard, contributing nearly one-third of India’s oilseed production, is crucial to reduce this import burden (Suganthi et al., 2025). However, there exists a wide gap between potential and actual yields, largely due to low adoption of improved technologies.
Methodology
The study was conducted in Bikaner district of Rajasthan selected purposely, where two Krishi Vigyan Kendra (KVK Bikaner and Lunkaransar) are functioning. The Bikaner district comprises nine panchayat samiti—Bikaner, Chhatargarh, Khajuwala, Kolayat, Lunkaransar, Nokha, Poogal and Dungargarh. Out of these nine panchayat samiti, two panchayat samiti Bikaner and Kolayat is selected purposely for the present study as highest number of cluster front line demonstrations on mustard were conducted by Krishi Vigyan Kendra (KVK) Bikaner-I during 2015-16 to 2023-24. A total of 160 respondents, comprising 80 beneficiary farmers (trained under CFLDs) and 80 non-beneficiaries, were selected through proportionate random sampling. The major constraints faced by farmers included non-availability and high cost of improved seeds, lack of timely technical advice, erratic rainfall, and marketing problems in remote areas.	Comment by Mal Usman: underlined
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
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.
Result and Discussion
Input problems
The data presented in Table-1 highlights the ranking of input-related problems as perceived by the beneficiary and non-beneficiary respondents. In the case of beneficiary farmers, the foremost problem was identified as “unavailability of improved seed at the time of sowing” which secured the first rank (61.25 MPS). This was followed by “unavailability of fertilizers at the time of sowing” (55.00 MPS) ranked second, “more requirement of fertilizers and manures for mustard” (50.00 MPS) ranked third, “unavailability of bio-fertilizer/culture at the time of sowing” (43.75 MPS) ranked fourth, and “unavailability of recommended chemicals for plant protection measures” (18.75 MPS) which was ranked fifth. Among non-beneficiary farmers, the first rank was assigned to “unavailability of fertilizers at the time of sowing” with the highest score (80.00 MPS), followed by “unavailability of improved seed at the time of sowing” (77.50 MPS), “unavailability of recommended chemicals for plant protection measures” (66.25 MPS), “more requirement of fertilizers and manures for mustard” (63.75 MPS), and “unavailability of bio-fertilizer/culture at the time of sowing” (57.50 MPS), which were ranked second, third, fourth, and fifth, respectively. When considering the overall respondents, the most severe problem reported was “unavailability of improved seed at the time of sowing” (69.38 MPS), which was assigned the first rank. This was followed by “unavailability of fertilizers at the time of sowing” (67.50 MPS) ranked second, “more requirement of fertilizers and manures for mustard” (56.88 MPS) ranked third, “unavailability of bio-fertilizer/culture at the time of sowing” (50.63 MPS) ranked fourth, and “unavailability of recommended chemicals for plant protection measures” (42.50 MPS) which was placed fifth.
Table 1: Ranking of items under input problems
	Input Problems
	Respondents

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

	
	MPS
	Rank
	MPS
	Rank
	MPS
	Rank

	Unavailability of improved seed at the time of sowing
	61.25
	I
	77.50
	II
	69.38
	I

	Unavailability of fertilizers at the time of sowing
	55.00
	II
	80.00
	I
	67.50
	II

	More requirement of fertilizers and manures for mustard
	50.00
	III
	63.75
	IV
	56.88
	III

	Unavailability of bio-fertilizer/ culture at time of sowing
	43.75
	IV
	57.50
	V
	50.63
	IV

	Unavailability of recommended chemicals for plant protection measures
	18.75
	V
	66.25
	III
	42.50
	V

	Pooled
	45.75
	
	69.00
	
	57.38
	


rs= rank correlation	                                               
MPS= Mean Percent Score	 
NS = non-significant	                                          rs = 0.60
                                                                              t = 1.50NS


Fig. 1: Ranking of items under input problems
The calculated value of rank correlation (rs) between the ranks of beneficiary and non-beneficiary respondents was 0.60, which was found to be non-significant (t = 1.50NS). This implies that there was a similarity in the ranking pattern of input problems faced by both categories of farmers, though a difference existed in the magnitude of MPS values. Thus, the findings indicate that the major input problems faced by both beneficiary and non-beneficiary farmers were related to the timely non-availability of quality seeds and fertilizers, which are critical for mustard cultivation. These results are in conformity with the findings of Bagenia and Lakhera (2017) and Deshmukh et al. (2018), who also reported that inadequate supply of improved seed and fertilizers at the time of sowing remained the major constraint for mustard-growing farmers.
Financial Problems
The data presented in Table 2 depicts that the major financial problem encountered by the beneficiary farmers was the ‘High cost of improved seeds’ (56.25 MPS) which was ranked first, followed by ‘High cost of fertilizers’ (52.50 MPS), ‘High cost of plant protection chemicals’ (43.75 MPS), ‘Unavailability of procurement prices of the product’ (25.00 MPS), ‘High cost of labour’ (20.00 MPS) and ‘Unavailability of credit on low interest rate’ (17.50 MPS), which were ranked second, third, fourth, fifth, and sixth, respectively.
Further examination of the table reveals that the major financial constraint perceived by the non-beneficiary respondents was ‘High cost of fertilizers’ (81.25 MPS) which was ranked first, followed by ‘High cost of improved seeds’ (78.75 MPS), ‘Unavailability of credit on low interest rate’ (60.00 MPS), ‘High cost of plant protection chemicals’ (58.75 MPS), ‘Unavailability of procurement prices of the product’ (40.00 MPS), and ‘High cost of labour’ (36.25 MPS), which were ranked second, third, fourth, fifth, and sixth, respectively. Looking at the pooled data irrespective of beneficiary and non-beneficiary respondents, the results indicate that the most serious problem faced by overall respondents was ‘High cost of improved seeds’ (67.50 MPS) which was ranked first, followed closely by ‘High cost of fertilizers’ (66.88 MPS). These were followed by ‘High cost of plant protection chemicals’ (51.25 MPS), ‘Unavailability of credit on low interest rate’ (38.75 MPS), and ‘Unavailability of procurement prices of the product’ (32.50 MPS), which were ranked third, fourth, and fifth, respectively. The ‘High cost of labour’ (28.13 MPS) was considered the least serious financial problem, thus ranked sixth.
Table 2: Ranking of items under financial problems
	


Financial Problems
	Respondents

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

	
	MPS
	Rank
	MPS
	Rank
	MPS
	Rank

	High cost of improved seeds
	56.25
	I
	78.75
	II
	67.50
	I

	High cost of fertilizers
	52.50
	II
	81.25
	I
	66.88
	II

	High cost of plant protection chemicals
	43.75
	III
	58.75
	IV
	51.25
	III

	High cost of labour
	20.00
	V
	36.25
	VI
	28.13
	VI

	Unavailability of credit on low interest rate
	17.50
	VI
	60.00
	III
	38.75
	IV

	Unavailability of procurement prices of the product
	25.00
	IV
	40.00
	V
	32.50
	V

	Pooled
	35.83
	
	59.17
	
	47.50
	


[image: ]rs= rank correlation	
MPS= Mean Percent Score	
NS = Non-significant                                                      rs= 0.60
                                                                                         t =1.68NS

Fig. 2: Ranking of items under financial problems
The calculated value of rank correlation (rs) was found to be 0.60, which was non-significant (t = 1.68NS). This indicates that there was a similarity in the ranking pattern of financial problems between beneficiary and non-beneficiary respondents, though the magnitude of the MPS values varied between the two groups. These findings are in line with those of Khatik (2017) and Gamit et al. (2017), who also reported that the major financial constraints faced by farmers were lack of finance for input purchase, high cost of plant protection materials, and improved seeds.
Technical problems
The data in Table-3 depicts that the major technical problem faced by beneficiary respondents was the “weed control through herbicides are technically complicated practice” (63.75 MPS), which was ranked first. This was followed by “lack of knowledge about weed control” (61.25 MPS), “lack of knowledge about recommended dose of fertilizers used/ha” (45.00 MPS), and “unavailability of technical advice as and when needed” (41.25 MPS), which were ranked second, third, and fourth, respectively. Other problems included “lack of skill for seed treatment” (32.50 MPS), “lack of knowledge about recommended plant protection measures” (30.00 MPS), and “lack of knowledge about recommended seed rate” (23.75 MPS), ranked fifth, sixth, and seventh, respectively. The least important problem was “lack of knowledge about critical stages of irrigation” (13.75 MPS), which was ranked eighth.
Further examination of Table 3 reveals that among non-beneficiary respondents, the most serious problem was “lack of knowledge about weed control” (86.25 MPS), ranked first. This was followed by “weed control through herbicides are technically complicated practice” (82.50 MPS), “unavailability of technical advice as and when needed” (78.75 MPS), and “lack of knowledge about recommended dose of fertilizers used/ha” (56.25 MPS), which occupied the second, third, and fourth ranks, respectively. Other important problems reported were “lack of skill for seed treatment” (50.00 MPS), “lack of knowledge about recommended plant protection measures” (42.50 MPS), and “lack of knowledge about critical stages of irrigation” (38.75 MPS), ranked fifth, sixth, and seventh, respectively. The least ranked problem was “lack of knowledge about recommended seed rate” (31.25 MPS), which was placed eighth.
Table 3: Ranking of items under technical problems
	Technical Problems
	Respondents

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

	
	MPS
	Rank
	MPS
	Rank
	MPS
	Rank

	Lack of skill for seed treatment
	32.50
	V
	50.00
	V
	41.25
	V

	Lack of knowledge about weed control
	61.25
	II
	86.25
	I
	73.75
	I

	Weed control through herbicides are technically complicated practice
	63.75
	I
	82.50
	II
	73.13
	II

	Unavailability of technical advice as and when needed
	41.25
	IV
	78.75
	III
	60.00
	III

	Lack of knowledge about recommended seed rate
	23.75
	VII
	31.25
	VIII
	27.50
	VII

	Lack of knowledge about recommended dose of fertilizers used/ha
	45.00
	III
	56.25
	IV
	50.63
	IV

	Lack of knowledge about recommended plant protection measures
	30.00
	VI
	42.50
	VI
	36.25
	VI

	Lack of knowledge about critical stages of irrigation
	13.75
	VIII
	38.75
	VII
	26.25
	VIII

	Pooled
	38.91
	
	58.28
	
	48.60
	


[image: ]rs= rank correlation	
[bookmark: _Hlk198557382]MPS= Mean Percent Score	
** Significant at 0.01 level of probability                            rs= 0.83
							          t = 3.99**

Fig. 3: Ranking of items under technical problems
Considering the overall respondents (beneficiary and non-beneficiary together), the data indicates that the major technical problem perceived was “lack of knowledge about weed control” (73.75 MPS), which was ranked first. It was followed by “weed control through herbicides are technically complicated practice” (73.13 MPS), “unavailability of technical advice as and when needed” (60.00 MPS), and “lack of knowledge about recommended dose of fertilizers used/ha” (50.63 MPS), ranked second, third, and fourth, respectively. Other problems included “lack of skill for seed treatment” (41.25 MPS), “lack of knowledge about recommended plant protection measures” (36.25 MPS), and “lack of knowledge about recommended seed rate” (27.50 MPS), which were placed in the fifth, sixth, and seventh positions, respectively. The least important problem was “lack of knowledge about critical stages of irrigation” (26.25 MPS), ranked eighth. The rank correlation (rs = 0.83) between beneficiary and non-beneficiary farmers was found to be highly significant (t = 3.99 at 0.01 level), which indicates a close agreement in the ranking pattern of technical problems by both groups.
Environmental problems
The data presented in Table 4 reveals that the major constraints perceived by the beneficiary respondents under environmental problems were ‘abrupt increase in temperature during maturity’ (85.00 MPS) ranked first, followed by ‘uncertainty of western disturbances & thunderstorms’ (77.50 MPS), ‘short day length at the time of flowering’ (76.25 MPS), ‘higher susceptibility to insect-pests & diseases’ (71.25 MPS), ‘frost/chilling injury’ (70.00 MPS), and ‘hail storm & hot winds during maturity’ (63.75 MPS) which were ranked second, third, fourth, fifth and sixth, respectively. The data in Table 4 also shows that the non-beneficiary respondents considered ‘abrupt increase in temperature during maturity’ (95.00 MPS) as the most severe problem, followed by ‘short day length at the time of flowering’ (91.25 MPS), ‘uncertainty of western disturbances & thunderstorms’ (88.75 MPS), ‘frost/chilling injury’ (87.50 MPS), ‘hail storm & hot winds during maturity’ (83.75 MPS) and ‘higher susceptibility to insect-pests & diseases’ (77.50 MPS), which were ranked second, third, fourth, fifth and sixth, respectively.
Table 4: Ranking of Items under Environmental Problems
	Environmental Problems
	Respondents

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

	
	MPS
	Rank
	MPS
	Rank
	MPS
	Rank

	Abrupt increase in temperature during maturity 
	85.00
	I
	95.00
	I
	90.00
	I

	Frost/chilling injury 
	70.00
	V
	87.50
	IV
	78.75
	IV

	Short day length at the time of flowering
	76.25
	III
	91.25
	II
	83.75
	II

	Hail storm & hot winds during maturity
	63.75
	VI
	83.75
	V
	73.75
	VI

	Uncertainty of western disturbances & thunderstorms
	77.50
	II
	88.75
	III
	83.13
	III

	Higher susceptibility to insect-pests & diseases
	71.25
	IV
	77.50
	VI
	74.38
	V

	Pooled
	73.96
	
	87.29
	
	80.63
	


[image: ][image: ]rs= rank correlation	
MPS= Mean Per cent Score
NS = Non-significant                                                        rs = 0.77
                                                                                            t =2.71NS

Further, the overall respondents ranked ‘abrupt increase in temperature during maturity’ (90.00 MPS) first, followed by ‘short day length at the time of flowering’ (83.75 MPS), ‘uncertainty of western disturbances & thunderstorms’ (83.13 MPS), ‘frost/chilling injury’ (78.75 MPS), ‘higher susceptibility to insect-pests & diseases’ (74.38 MPS) and ‘hail storm & hot winds during maturity’ (73.75 MPS), which occupied the second, third, fourth, fifth and sixth ranks, respectively. Here, the value of calculated rank correlation (rs) was 0.77, which was positive but non-significant, indicating a similarity in the rank assignment pattern of environmental problems by both beneficiary and non-beneficiary respondents, although differences existed in the magnitude of MPS between the two groups. The findings of the study are in agreement with those of Daudi et al. (2018), who reported that the major environmental problems faced by farmers include high infestation of diseases and pests and drought stress in mustard cultivation. Similarly, the results are also supported by Bhanarkar (2019), who observed that late sowing due to unfavorable agro-climatic conditions was a serious problem faced by linseed growers.

Fig. 4: Ranking of items under environmental problems
Marketing problems
The data presented in Table-5 reveals that the major marketing problems perceived by the beneficiary respondents were ‘problems of marketing in remote areas’ (83.75 MPS) which was ranked first, followed by ‘lower price at the time of harvesting’ (76.25 MPS) ranked second. The third important problem reported was ‘poor farmer’s cooperative structures’ (56.25 MPS), while ‘lack of storage facility’ (52.50 MPS) occupied the fourth rank. Further, ‘absence of assured marketing at remunerative price & insurance facility’ (36.25 MPS) was ranked fifth, ‘lack of government grain procurement agencies’ (33.75 MPS) was ranked sixth, and ‘lack of transport facility’ (25.00 MPS) was reported as the least severe problem with the seventh rank.
The data further indicates that the non-beneficiary respondents perceived ‘lower price at the time of harvesting’ (96.25 MPS) as the most severe marketing problem, assigning it the first rank, followed by ‘problems of marketing in remote areas’ (95.00 MPS) at the second rank. ‘Lack of storage facility’ (76.25 MPS) was ranked third and ‘poor farmer’s cooperative structures’ (71.25 MPS) ranked fourth. The problem of ‘lack of government grain procurement agencies’ (55.00 MPS) was ranked fifth, whereas ‘lack of transport facility’ (51.25 MPS) and ‘absence of assured marketing at remunerative price & insurance facility’ (48.75 MPS) were perceived less severe, ranking sixth and seventh, respectively.
On the basis of overall respondents, it was observed that ‘problems of marketing in remote areas’ (89.38 MPS) were the most critical constraint faced by farmers, securing the first rank, followed by ‘lower price at the time of harvesting’ (86.25 MPS) at the second rank. The problem of ‘lack of storage facility’ (64.38 MPS) was ranked third, closely followed by ‘poor farmer’s cooperative structures’ (63.75 MPS) at fourth. Other problems included ‘lack of government grain procurement agencies’ (44.38 MPS) ranked fifth, ‘absence of assured marketing at remunerative price & insurance facility’ (42.50 MPS) ranked sixth, while ‘lack of transport facility’ (38.13 MPS) was considered least important and ranked seventh.
Table 5: Ranking of items under marketing problems
	Marketing Problems
	Respondents

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

	
	MPS
	Rank
	MPS
	Rank
	MPS
	Rank

	Lack of storage facility
	52.50
	IV
	76.25
	III
	64.38
	III

	Lack of transport facility
	25.00
	VII
	51.25
	VI
	38.13
	VII

	Lack of government grain procurement agencies
	33.75
	VI
	55.00
	V
	44.38
	V

	Poor farmer’s cooperative structures
	56.25
	III
	71.25
	IV
	63.75
	IV

	Problems of marketing in remote areas
	83.75
	I
	95.00
	II
	89.38
	I

	Lower price at the time of harvesting
	76.25
	II
	96.25
	I
	86.25
	II

	Absence of assured marketing at remunerative price & insurance facility
	36.25
	V
	48.75
	VII
	42.50
	VI

	Pooled
	51.96
	
	70.54
	
	61.25
	


rs= rank correlation				
MPS=Mean Percent Score           
* Significant at 0.05 level of probability                    rs = 0.82
                                                                	            t= 3.53*


Fig. 5: Ranking of items under marketing problem
Here, the calculated value of rank correlation (rs) was 0.82, which was positive and significant at the 0.05 level of probability. This indicates that there existed a similarity in the rank assignment pattern of marketing problems between beneficiary and non-beneficiary farmers, though there was a difference in the magnitude of MPS assigned by them. These findings are in line with the earlier studies conducted by Patel et al. (2016) and Khatik (2017), who also concluded that the major constraints faced by farmers were lack of marketing facilities and storage infrastructure, which ultimately led to distress sale and lower prices at the time of harvesting.
Conclusion
The present investigation was undertaken to assess the personal, social, economic and communicational attributes of the CFLD respondents in Bikaner district of Rajasthan, along with the impact of Cluster Front Line Demonstrations (CFLD) on knowledge, adoption, and constraints in mustard production technologies. The major problems reported in adoption were the unavailability of improved seed at sowing time, high seed cost, Lack of knowledge about weed control, abrupt increase in temperature during maturity and marketing constraints in remote areas. These issues highlight the need to strengthen extension efforts in the region. Farmers should be provided greater exposure to mustard technologies through awareness programmes such as village-level campaigns, kisan goshthies, educational tours, and farmers’ fairs. Need-based training on improved mustard practices should be conducted at the village level, and farmers from neighbouring villages should be involved in field days to interact with scientists and demonstration farmers. Special sessions with progressive farmers at village, panchayat samiti and district levels would further encourage peer-to-peer learning. Extending the duration of demonstration programmes and ensuring timely problem-solving support will contribute significantly to enhancing adoption and sustainability of improved mustard production technologies in the study area. Out of five input problems, ‘Unavailability of improved seed at the time of sowing’ (69.38 MPS) was ranked first, followed by ‘Unavailability of fertilizers at the time of sowing’ (67.50 MPS) as second, while ‘More requirement of fertilizers and manures for mustard’ (56.88 MPS) secured the third rank. Among six financial problems, ‘High cost of improved seeds’ (67.50 MPS) was assigned first rank, followed by ‘High cost of fertilizers’ (66.88 MPS) and ‘High cost of plant protection chemicals’ (51.25 MPS) which were ranked second and third, respectively. In the case of eight technical problems, “Lack of knowledge about weed control” (73.75 MPS) emerged as the most serious problem and was ranked first, followed by “Weed control through herbicides are technically complicated practice” (73.13 MPS) as second, and “Unavailability of technical advice as and when needed” (60.00 MPS) as third by overall respondents. Regarding environmental problems, ‘Abrupt increase in temperature during maturity’ (90.00 MPS) was given first rank, followed by ‘Short day length at the time of flowering’ (83.75 MPS) and ‘Uncertainty of western disturbances and thunderstorms’ (83.13 MPS) which were ranked second and third, respectively. Out of seven marketing problems, ‘Problems of marketing in remote areas’ (89.38 MPS) was considered the most critical and ranked first, followed by ‘Lower price at the time of harvesting’ (86.25 MPS) as second and ‘Lack of storage facility’ (64.38 MPS) as third by the overall respondents.
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Beneficiary Respondents (n=80)	High cost of improved seeds	High cost of fertilizers	High cost of plant protection chemicals	High cost of labour	Unavailability of credit on low interest rate	Unavailability of procurement prices of the product	56.25	52.5	43.75	20	17.5	25	Non- beneficiary Respondents (n=80)	High cost of improved seeds	High cost of fertilizers	High cost of plant protection chemicals	High cost of labour	Unavailability of credit on low interest rate	Unavailability of procurement prices of the product	78.75	81.25	58.75	36.25	60	40	Overall Respondents (N=160)	High cost of improved seeds	High cost of fertilizers	High cost of plant protection chemicals	High cost of labour	Unavailability of credit on low interest rate	Unavailability of procurement prices of the product	67.5	66.88	51.25	28.13	38.75	32.5	



Beneficiary Respondents (n=80)	Lack of skill for seed treatment	Lack of knowledge about weed control	Weed control through herbicides are technically complicated practice	Unavailability of technical advice as and when needed	Lack of knowledge about recommended seed rate	Lack of knowledge about recommended dose of fertilizers used/ha	Lack of knowledge about recommended plant protection measures	Lack of knowledge about critical stages of irrigation	32.5	41.25	61.25	63.75	23.75	45	30	13.75	Non- beneficiary Respondents (n=80)	Lack of skill for seed treatment	Lack of knowledge about weed control	Weed control through herbicides are technically complicated practice	Unavailability of technical advice as and when needed	Lack of knowledge about recommended seed rate	Lack of knowledge about recommended dose of fertilizers used/ha	Lack of knowledge about recommended plant protection measures	Lack of knowledge about critical stages of irrigation	50	86.25	78.75	82.5	31.25	56.25	42.5	38.75	Overall Respondents (N=160)	Lack of skill for seed treatment	Lack of knowledge about weed control	Weed control through herbicides are technically complicated practice	Unavailability of technical advice as and when needed	Lack of knowledge about recommended seed rate	Lack of knowledge about recommended dose of fertilizers used/ha	Lack of knowledge about recommended plant protection measures	Lack of knowledge about critical stages of irrigation	41.25	63.75	70	73.13	27.5	50.63	36.25	26.25	



Beneficiary Respondents (n=80)	Abrupt increase in temperature during maturity 	Frost/chilling injury 	Short day length at the time of flowering	Hail storm 	&	 hot winds during maturity	Uncertainty of western disturbances 	&	 thunderstorms	Higher susceptibility to insect-pests 	&	 diseases	85	70	76.25	63.75	77.5	71.25	Non- beneficiary Respondents (n=80)	Abrupt increase in temperature during maturity 	Frost/chilling injury 	Short day length at the time of flowering	Hail storm 	&	 hot winds during maturity	Uncertainty of western disturbances 	&	 thunderstorms	Higher susceptibility to insect-pests 	&	 diseases	95	87.5	91.25	83.75	88.75	77.5	Overall Respondents (N=160)	Abrupt increase in temperature during maturity 	Frost/chilling injury 	Short day length at the time of flowering	Hail storm 	&	 hot winds during maturity	Uncertainty of western disturbances 	&	 thunderstorms	Higher susceptibility to insect-pests 	&	 diseases	90	78.75	83.75	73.75	83.13	74.38	



Beneficiary Respondents (n=80)	Lack of storage facility	Lack of transport facility	Lack of government grain procurement agencies	Poor farmer’s cooperative structures	Problems of marketing in remote areas	Lower price at the time of harvesting	Absence of assured marketing at remunerative price 	&	 insurance facility	52.5	25	33.75	56.25	83.75	76.25	36.25	Non- beneficiary Respondents (n=80)	Lack of storage facility	Lack of transport facility	Lack of government grain procurement agencies	Poor farmer’s cooperative structures	Problems of marketing in remote areas	Lower price at the time of harvesting	Absence of assured marketing at remunerative price 	&	 insurance facility	76.25	51.25	55	71.25	95	96.25	48.75	Overall Respondents (N=160)	Lack of storage facility	Lack of transport facility	Lack of government grain procurement agencies	Poor farmer’s cooperative structures	Problems of marketing in remote areas	Lower price at the time of harvesting	Absence of assured marketing at remunerative price 	&	 insurance facility	64.38	38.130000000000003	44.38	63.75	89.38	86.25	42.5	



Beneficiary Respondents (n=80)	Unavailability of improved seed at the time of sowing	Unavailability of fertilizers at the time of sowing	More requirement of fertilizers and manures for mustard	Unavailability of bio-fertilizer/ culture at time of sowing	Unavailability of recommended chemicals for plant protection measures	61.25	55	50	43.75	18.75	Non- beneficiary Respondents (n=80)	Unavailability of improved seed at the time of sowing	Unavailability of fertilizers at the time of sowing	More requirement of fertilizers and manures for mustard	Unavailability of bio-fertilizer/ culture at time of sowing	Unavailability of recommended chemicals for plant protection measures	77.5	80	63.75	57.5	66.25	Overall Respondents (N=160)	Unavailability of improved seed at the time of sowing	Unavailability of fertilizers at the time of sowing	More requirement of fertilizers and manures for mustard	Unavailability of bio-fertilizer/ culture at time of sowing	Unavailability of recommended chemicals for plant protection measures	69.38	67.5	56.88	50.63	42.5	
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