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ABSTRACT

	Rapeseed-mustard constitutes a major oilseed crop in Assam; however, its on-farm productivity continues to lag behind the attainable yield levels. The present study was conducted in Undivided Sonitpur and Lakhimpur districts of Assam with the objective of  analysing the magnitude of the yield gap and identifying the factors contributing to this gap across different farm size groups. A multi-stage purposive-cum-random sampling procedure was employed to select 120 farmers, who were stratified into four farm size groups as marginal (below 1.00 ha), small (1.01-2.00 ha), semi-medium (2.01-4.00 ha) and medium (4.01 ha & above). The data were analyzed using the International Rice Research Institute (IRRI) yield gap method to estimate the magnitude of the yield gap and multiple regression models to identify the contributing factors. The results revealed substantial differences between potential, demonstration, and actual yields. The Total Yield Gap (TYG) was highest on marginal farms (5.99 q/ha) and lowest on medium farms (4.93 q/ha), indicating that the gap tends to decrease with increasing farm size. The yield gap of rapeseed-mustard was found to be higher in the Undivided Sonitpur district than Lakhimpur district. On average, sample farmers realized only 72.76 per cent of the potential farm yield, suggesting considerable scope for improving productivity. Regression results showed that type of seed (T1), muriate of potash (MOP), Technology Adoption Index (TAI), and contact with extension personnel (CEP) had a significant and negative influence on Yield Gap-II, affirming their critical role in bridging the productivity gap. Conversely, variables such as seed rate, tillage, fertilizer application, education, experience, access to credit, and district differences did not exhibit any significant impact. The study highlights the need for strengthening extension services, ensuring timely input supply, and promoting improved technologies to enhance productivity and reduce the yield gap in rapeseed-mustard cultivation in Assam.
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1. INTRODUCTION

Rapeseed-mustard is a major oilseed crop grown in Assam, accounting for 92.28 per cent of the total oilseed area and contributing 91.98 per cent of the total oilseed production during 2019-20 (Economic Survey Assam, 2021-22). The crop holds significant importance in the state’s agricultural economy as it serves as a vital source of edible oil, contributes to rural livelihoods, and fits well into the existing cropping systems due to its short duration and adaptability to diverse agro-ecological environments. During 2019-20, the percentage share of Assam in all India of rapeseed-mustard area was 4.30 per cent and the production share was 2.47 per cent. Despite its prominence, the productivity of rapeseed-mustard in Assam remains low (773kg/ha) compared to both national averages (1345 kg/ha) and the crop’s biological potential (Agricultural Statistics at a Glance, 2020). This persistent yield stagnation raises concerns about production efficiency and the ability of the state to meet its growing domestic demand for edible oil. 

The adoption of new technology frequently leads to variability in production outcomes. Effective transfer and implementation of such technology requires a comprehensive understanding of the constraints that farmers encounter during the adoption process. Although new varieties are rigorously evaluated under diverse agro-climatic conditions at research stations through systematic trials and demonstrations, the yields obtained by farmers often remain substantially lower than those achieved in these controlled environments. This disparity reflects a significant reservoir of untapped yield potential. Once the underlying constraints are identified, appropriate measures can be undertaken to reduce the yield gap attributable to these factors (Gaddi et al., 2002). Yield gap analysis provides a scientific basis for understanding the difference between potential yields achievable under optimal conditions and the actual yields obtained by farmers under real-world production environments. Such an approach helps identify the key biophysical, technological, and socio-economic constraints that limit productivity. Therefore, conducting a yield gap analysis of rapeseed-mustard in Assam is crucial for understanding the diverse factors that influence in productivity across different regions of the state. In this context, the present study aims to quantify the magnitude of the yield gap in rapeseed-mustard production in Assam and to identify the factors contributing to this gap.

2. methodology

To fulfil the objectives of the study, two districts viz., Undivided Sonitpur (including the recently created Biswanath district) and Lakhimpur of the North Bank Plain Zone of Assam were purposively selected, as both districts fall within the same agro-climatic zone and rapeseed-mustard is widely cultivated in these areas. A total of 120 sample farmers were chosen using a multi-stage purposive-cum-random sampling technique, with the district, block, and village serving as successive stages of selection. The selected farmers were stratified into four farm-size groups: marginal (below 1.00 ha), small (1.01-2.00 ha), semi-medium (2.01-4.00 ha), and medium (4.01 ha and above). The study was primarily based on primary data, which were collected from the sample rapeseed-mustard farmers using a well-structured schedule designed to obtain reliable and relevant information. Secondary data pertaining to potential yield, potential farm yield, and recommended packages of practices were obtained from the Regional Agricultural Research Station (RARS) and Krishi Vigyan Kendra (KVK) of the selected districts, as well as from published packages of practices (POP) issued by Assam Agricultural University, Jorhat, and the Department of Agriculture, Government of Assam.

2.1 Yield Gap Analysis

The methodology developed by the International Rice Research Institute (IRRI), Philippines (Gomez, 1977) was used to analyze the yield gap in rapeseed-mustard production. Three types of yield gaps were calculated using the following formula 

i) Yield Gap-I = Yp-Yd 
ii) Yield Gap-II = Yd - Ya 
iii) TYG = Yp- Ya

where, 
Yp= Potential yield 
 Yd = Potential farm yield or Demonstration plot yield
 Ya = Actual farm yield

In addition to this, various indices of yield gaps were studied using the given formula

i) Index of Total Yield Gap = 
ii) Index of Yield Gap-II = 
iii) Index of Realized Potential Yield = 
iv) Index of Realized Potential Farm Yield = 

It may not always be possible for farmers to raise crop productivity on their fields to the levels achieved at research or experiment stations. However, it is more realistic for farmers to aspire to the yield levels obtained in demonstration plots (the potential farm yield). Therefore, in this study, greater emphasis was placed on Yield Gap-II. 

2.2 Multiple regression analysis

Multiple regression analysis was used to identify the factors contributing to yield gaps in rapeseed-mustard production. Important variables were selected based on cultivators' perceptions, which directly and indirectly affected the yield gap. For data analysis, STATA version 12.0 was used. The following two regression models were estimated

Model I: In this model, all the technologies of jth crop and socio-economic factors were included  


Model II: In this model, the value of the constructed TAI and socio-economic factors were included


where, 
Y = Yield Gap-II of jth crop (q/ha) 
b0, b1……, b20 = Parameters to be estimated
T1 = Type of seed (1 if the variety is improved, 0 = otherwise)
T2 = Ratio of seed rate used by farmer to the recommended seed rate
T3 = Ratio of no. of tillage practices by farmer to the recommended no. of tillage
T4 = Ratio of urea used by farmer to the recommended dose
T5 = Ratio of SSP/DAP used by farmer to the recommended dose
T6 = Ratio of MOP used by farmer to the recommended dose
T7 = Ratio of micronutrient used by farmer to the recommended dose
TAI = Technology Adoption Index of jth crop (includes the variable of T1 to T7)  
Edu = Educational level of farmers (in numerical value)
Exp = Experience in ith crop production (ordinal)
CrA = Institutional Credit Availability (1= credit receiver, 0 = otherwise) 
InputA = Availability of Inputs at right time (1 = available on time, 0 = otherwise)
CEP = Contact with Extension personnel/Related officer (in no. on annual bases) 
Ddistrict2 = Dummy variable (1 if the district is Lakhimpur, 0 = Sonitpur)
Dfsize2 = 1 if the farm size group is small, otherwise 0 
Dfsize3 = 1 if the farm size group is semi-medium, otherwise 0
Dfsize4 = 1 if the farm size group is medium, otherwise 0
Marginal farm size group (fsize1) is treated as base farm size group

3. results and discussion

3.1 Quantification of Yield Gap of Rapeseed-Mustard

A comparison of potential yield, potential farm yield and farmer’s yield of rapeseed-mustard is presented in Table 1. It is observed from the table that the potential yield of rapeseed-mustard (yield realised on research station farms) was found to be 14.00 quintals per hectare whereas the potential farm yield of rapeseed-mustard (yield realised at demonstration plots) was found to be 11.50 quintals per hectare. The overall rapeseed-mustard average yield realized by the sample farmers was 8.37 quintals per hectare. Per hectare yield realized by the sample farmers was observed to be 8.01, 8.69, 8.67 and 9.07 quintals on marginal, small, semi-medium and medium farms, respectively, which indicated that there is a difference in the yield of rapeseed-mustard obtained at different-sized farms. The higher yield levels observed at research stations and in demonstration plots can be attributed to the fact that experiments are conducted using scientific methods and are supported by all necessary resources, including technical expertise. While research station trials are managed by scientists, demonstration trials are conducted under the supervision of agricultural extension personnel. 

A sizeable gap of 2.50 quintals per hectare was estimated between the potential yield and demonstration yield of rapeseed-mustard, technically referred to as Yield Gap-I or technology gap. Yield Gap-I assesses the extent to which research station potential yield is achieved in field demonstrations. Yield Gap-II, the gap between potential farm yield (demonstration plot yield) and actual farm yield, was 3.49, 2.81, 2.83, and 2.43 quintals per hectare on marginal, small, semi-medium, and medium farms, respectively, with an overall average of 3.13 quintals per hectare. This gap, also known as the extension gap, can be reduced through effective extension activities. The results of this study are consistent with those reported by Dutta (2014), Nirmala et al. (2016), Patil and Nemade (2016), Kumar (2018), Hossain (2020) and Pujari et al. (2024), who found a higher magnitude of Yield Gap-II than Yield Gap-I. On the other hand, the findings of Kumar et al. (2015), Deka et al. (2018) and Deka et al. (2021) contrast with the present study, since those researchers reported a smaller Yield Gap-II than Yield Gap-I.

The results clearly indicated that the Total Yield Gap (TYG) at the overall sample level was 5.63 quintals per hectare, with the highest magnitude (5.99 quintals/ha) on marginal farms, followed by semi-medium (5.33 quintals/ha), small (5.31 quintals/ha), and medium farms (4.93 quintals/ha). This indicates that, overall, the yield gap tends to decline as farm size increases, although the difference between small and semi-medium farms is minimal. A similar pattern was observed for Yield Gap-II. The minimum yield gap was observed in medium farms compared with the other farm groups. This may be attributed to better farm management and the optimal use of inputs, resulting from the relatively greater availability of economic resources on medium farms. Similar results have been reported by Balasubramani et al. (2005), Lekshmi et al. (2006), and Pushpa and Srivastava (2014). Farm size group-wise analysis of the Total Yield Gap (TYG) across districts revealed the highest magnitude (6.11 q/ha) on marginal farms in Undivided Sonitpur district, while the lowest magnitude (4.66 q/ha) was observed on medium farms in Lakhimpur district. A similar pattern was observed with respect to the magnitude of Yield Gap II. Notably, Lakhimpur district exhibited a lower yield gap compared to Undivided Sonitpur district across all farm sizes.

Table 1. Yield gap of rapeseed-mustard under different farm size groups

	
	
	
	
	(q/ha)

	Sl. No.
	Particulars
	Undivided Sonitpur district
	Lakhimpur district
	Overall

	1.
	Potential yield 
	14.00
	14.00
	14.00

	2.
	Potential farm yield 
	11.50
	11.50
	11.50

	3.
	Average actual farm yield 
	 
	 
	 

	 
	a) Marginal
	7.89
	8.21
	8.01

	 
	
	(38)
	(23)
	(61)

	 
	b) Small
	8.38
	8.87
	8.69

	 
	
	(13)
	(22)
	(35)

	 
	c) Semi-Medium
	8.11
	9.01
	8.67

	 
	
	(6)
	(10)
	(16)

	
	d) Medium
	8.63
	9.34
	9.07

	
	
	(3)
	(5)
	(8)

	 
	e) Overall size group
	8.06
	8.68
	8.37

	 
	 
	(60)
	(60)
	(120)

	4.
	Yield Gap-I
	2.50
	2.50
	2.50

	5.
	Yield Gap-II
	
	
	

	 
	a) Marginal
	3.61
	3.29
	3.49

	 
	b) Small
	3.12
	2.63
	2.81

	 
	c) Semi-Medium
	3.39
	2.49
	2.83

	
	d) Medium
	2.87
	2.16
	2.43

	 
	e) Overall size group
	3.44
	2.82
	3.13

	6.
	Total Yield Gap (TYG)
	 
	 
	 

	 
	a) Marginal
	6.11
	5.79
	5.99

	 
	b) Small
	5.62
	5.13
	5.31

	 
	c) Semi-Medium
	5.89
	4.99
	5.33

	
	d) Medium
	5.37
	4.66
	4.93

	 
	e) Overall size group
	5.94
	5.32
	5.63

	Note: Figures in parentheses indicate sample size under respective farm size groups



Various yield gap indices in rapeseed-mustard production were worked out and presented in the Table 2. The estimated index of total yield gap was highest on marginal farms (42.77%), followed by small (38.08%), semi-medium (37.94%), and medium farms (35.18%). The overall yield gap for sample farms was 40.23 per cent, indicating unrealized potential yield. The realized potential yield index was 59.77 per cent for the overall sample farms. It may not always be possible for farmers to adopt certain aspects of the new technologies developed at research stations due to differences in environmental conditions and other constraints operating at the farm level.

From the results, it was found that farmers were able to exploit the potential farm yield of rapeseed-mustard to the extent of 69.67, 75.55, 75.39, and 78.91 per cent on marginal, small, semi-medium, and medium farms, respectively. This indicates that the Index of Realized Potential Farm Yield (IRPFY) was higher than the Index of Realized Potential Yield (IRPY) in the study area. The analysis further showed that, on average, farmers succeeded in realizing about 72.76 per cent of the potential farm yield. If all the recommended production practices and technologies used on the demonstration plots were adopted, sample farms could potentially increase rapeseed-mustard output by 27.24 per cent in the study area.

Table 2. Indices of yield gap in rapeseed-mustard under different farm size groups

	
	
	
	
	(per cent)

	Sl. No.
	Particulars
	Undivided Sonitpur district
	Lakhimpur district
	Overall

	1.
	Index of Total Yield Gap
	 
	 
	 

	 
	a) Marginal
	43.64
	41.34
	42.77

	 
	b) Small
	40.12
	36.65
	37.94

	 
	c) Semi-Medium
	42.07
	35.68
	38.08

	
	d) Medium
	38.37
	33.27
	35.18

	 
	e) Overall size group
	42.46
	38.01
	40.23

	2.
	Index of Yield Gap-II
	 
	 
	 

	 
	a) Marginal
	31.39
	28.59
	30.33

	 
	b) Small
	27.10
	22.88
	24.45

	 
	c) Semi-Medium
	29.48
	21.70
	24.61

	
	d) Medium
	24.97
	18.76
	21.09

	 
	e) Overall size group
	29.95
	24.53
	27.24

	3.
	Index of Realized Potential Yield (IRPY)
	 
	 
	 

	 
	a) Marginal
	56.36
	58.66
	57.23

	 
	b) Small
	59.88
	63.35
	62.06

	 
	c) Semi-Medium
	57.93
	64.32
	61.92

	
	d) Medium
	61.63
	66.73
	64.82

	 
	e) Overall size group
	57.54
	61.99
	59.77

	4.
	Index of Realized Potential Farm Yield (IRPFY)
	 
	 
	 

	 
	a) Marginal
	68.61
	71.41
	69.67

	 
	b) Small
	72.90
	77.12
	75.55

	 
	c) Semi-Medium
	70.52
	78.30
	75.39

	
	d) Medium
	75.03
	81.24
	78.91

	 
	e) Overall size group
	70.05
	75.47
	72.76



3.2 Identification of Factors Causing the Yield Gap in Rapeseed-Mustard

This section aims to identify the factors contributing to the yield gap in rapeseed–mustard production through two regression models (Model I and Model II). In both models, Yield Gap-II was used as the dependent variable. Model I incorporated a set of technological factors (crop practice and input-use variables) along with socio-economic characteristics as independent variables. Model II included the Technology Adoption Index (TAI) together with selected socio-economic variables. The summary of all variables used in the analysis is presented in Table 3. 

The descriptive statistics provide an overview of the socio-economic profile of the sample households and the extent of technology adoption in rapeseed-mustard cultivation. The average seed rate applied by farmers was slightly lower than the recommended level, indicating suboptimal resource use and the potential for reduced plant population and yield. Similarly, fertilizer application was below the recommended dose for most farmers, likely due to limited access to inputs, inadequate technical knowledge, or financial constraints. Plant protection measures were particularly underutilized, as most sample farmers did not apply plant protection chemicals. This reflects a low level of awareness and adoption of recommended pest and disease management practices. Farmers’ perception of rapeseed-mustard as a relatively hardy crop, insufficient knowledge about appropriate chemicals and dosages, and poor access to extension services may explain the limited use of plant protection inputs. 

Regarding overall technological adoption, the mean Technology Adoption Index (TAI) indicated a moderate level of adoption, although substantial variation existed among farmers. Key practices such as seed rate, use of high-yielding varieties and adequate fertilizer application showed differing degrees of adherence. Farmers with higher Technology Adoption Index (TAI) scores generally exhibited better crop management and achieved higher yields, while those with lower adoption levels experienced wider yield gaps. The mean farming experience suggested that respondents possessed considerable practical knowledge; however, their exposure to improved production technologies remained limited. Overall, the descriptive analysis indicates that socio-economic constraints, resource limitations, and partial adoption of recommended practices collectively contribute to the observed yield disparities among rapeseed–mustard growers. These insights form the basis for the subsequent analysis to identify the specific determinants of Yield Gap-II.

Table 3. Descriptive statistics of the variables used in identifying the sources of yield gap in rapeseed-mustard 

	Variables
	Mean
	Std Dev
	Min
	Max

	Yield Gap II
	3.13
	1.14
	0.31
	4.93

	Type of seed (T1)
	0.40
	0.49
	0.00
	1.00

	Seed rate (T2)
	0.86
	0.10
	0.56
	0.97

	Tillage (T3)
	0.92
	0.17
	0.50
	1.25

	Urea (T4)
	0.72
	0.30
	0.00
	1.29

	SSP (T5)
	0.46
	0.36
	0.00
	1.02

	MOP (T6)
	0.68
	0.46
	0.00
	1.49

	Micronutrient (T7)
	0.13
	0.25
	0.00
	1.00

	Technology Adoption Index (TAI)
	59.36
	17.79
	24.57
	100.48

	Educational level (Edu)
	2.78
	1.05
	1.00
	5.00

	Experience in crop production (Exp)
	3.28
	0.93
	1.00
	4.00

	Access to credit (CrA)
	0.13
	0.33
	0.00
	1.00

	Availability of input at right time (InputA)
	0.49
	0.50
	0.00
	1.00

	Contact with extension personnel (CEP)
	0.75
	1.32
	0.00
	4.00

	Number of observations 
	120



3.2.1 Estimation of Model I of Rapeseed-Mustard 

The estimated regression parameters are presented in Table 4. It is observed from the table that more than 88 per cent of the variation in Yield Gap-II was explained by the independent variables included in the model. The regression coefficients of type of seed (T1) and contact with extension personnel (CEP) were negative and significant at 1 per cent probability level, while MOP (T6) was negative and significant at 10 per cent probability level. The negative and significant coefficients indicate that an increase in the magnitude of these variables could help minimize the yield gap. Specifically, 1 per cent increase in the type of seed (T1), MOP (T6), and contact with extension personnel (CEP) would reduce the yield gap of rapeseed–mustard by 0.92, 0.25, and 0.48 per cent, respectively. These results, together with observations from the field survey, suggest that most sample farmers did not follow the recommended levels of input application, which ultimately contributed to the yield gap.

The magnitudes of the regression coefficients for seed rate (T2), tillage (T3), urea (T4), SSP (T5), micronutrient application (T7), educational level (Edu), experience in crop production (Exp), access to credit (CrA), and availability of inputs at the right time (InputA) were found to be non-significant. This indicates that these variables do not have a statistically significant impact on the yield gap. The estimated yield gap for the district dummy variables included in Model I was also statistically non-significant, implying that there is no significant difference in yield gap between the districts. Similarly, the coefficients for all the farm-size group dummy variables were statistically non-significant, indicating that the yield gap does not differ significantly among farm-size groups. Based on the results of the regression analysis of the hypothesized variables, it is concluded that the type of seed (T1), MOP (T6), and contact with extension personnel (CEP) play a crucial role in determining the yield gap.

Table 4. Factors causing yield gap in rapeseed-mustard based on different technology use and socio-economic variables

	Variables
	Model I

	
	Coefficients
	Std Err
	t-value

	Type of seed (T1)
	-0.92***
	0.13
	-7.09

	Seed rate (T2)
	0.72
	0.46
	1.58

	No. of tillage (T3)
	-0.13
	0.27
	-0.47

	Urea (T4)
	0.02
	0.16
	0.14

	SSP (T5)
	-0.14
	0.17
	-0.86

	MOP (T6)
	-0.25*
	0.14
	-1.82

	Micronutrient (T7)
	-0.21
	0.19
	-1.12

	Educational level (Edu)
	0.05
	0.04
	1.23

	Experience in crop production (Exp)
	-0.01
	0.05
	-0.04

	Access to credit (CrA)
	0.10
	0.13
	0.76

	Availability of input at right time (InputA)
	-0.03
	0.10
	-0.26

	Contact with extension personnel (CEP)
	-0.48***
	0.05
	-10.53

	Lakhimpur (Ddistrict2)
	0.05
	0.11
	0.51

	Small (Dfsize2)
	-0.17
	0.10
	-1.58

	Semi-Medium (Dfsize3)
	-0.08
	0.14
	-0.62

	Medium (Dfsize4)
	-0.14
	0.18
	-0.78

	Intercept
	3.51***
	
	

	R2
	0.88
	
	

	Number of observations
	120
	
	

	Note: *, ** and *** indicate significance at 10, 5 and 1 per cent levels, respectively.



3.2.2 Estimation of Model II of Rapeseed-Mustard

[bookmark: _GoBack]In this model, all the technological variables included in Model I were combined to construct the Technology Adoption Index (TAI), which was then considered as an independent variable. Model II includes Technology Adoption Index (TAI), educational level (Edu), farming experience (Exp), credit access (CrA), input availability (InputA), and contact with extension personnel (CEP) as independent variables expected to influence the yield gap. The regression results for Model II are presented in Table 5. The regression results indicate that the coefficients of the Technology Adoption Index (TAI) and contact with extension personnel (CEP) were negative and statistically significant at 1 per cent probability level. This suggests that an increase in the magnitude of these variables could reduce the yield gap. Specifically, 1 per cent increase in the Technology Adoption Index and contact with extension personnel is associated with a 0.02 per cent and 0.62 per cent reduction in the yield gap, respectively.

The variables like educational level (Edu), farming experience (Exp), credit access (CrA), and input availability (InputA) were found to be statistically non-significant, implying that they do not exert a significant influence on the yield gap. The estimated yield gap of rapeseed-mustard for the district dummy variables included in Model II was also statistically non-significant, implying that there is no meaningful difference in yield gap across districts.Regarding farm-size categories, the small farm dummy (Dfsize2) was statistically significant, suggesting that small farmers experience a significantly lower yield gap in rapeseed–mustard production compared to marginal farmers.

The selected independent variables jointly explained about 84 per cent of the variation in the yield gap of rapeseed–mustard. Based on the results, it is concluded that the Technology Adoption Index (TAI) and contact with extension personnel (CEP) play a critical role in determining the yield gap. Therefore, to reduce the yield gap, it is essential for extension personnel to make greater efforts in motivating farmers to adopt and fully benefit from the recommended technologies.

Table 5. Factor causing yield gap in rapeseed-mustard based on technology adoption index and socio-economic variables

	Variables
	Model II

	
	Coefficients
	Std Err
	t-value

	Technology Adoption Index (TAI)
	-0.02***
	0.00
	-6.14

	Educational level (Edu)
	0.02
	0.04
	0.55

	Experience in crop production (Exp)
	-0.01
	0.05
	-0.16

	Access to credit (CrA)
	-0.05
	0.14
	-0.32

	Availability of input at right time (InputA)
	0.12
	0.10
	1.20

	Contact with extension personnel (CEP)
	-0.62***
	0.04
	-16.60

	Lakhimpur (Ddistrict2)
	-0.12
	0.09
	-1.37

	Small (Dfsize2)
	-0.23*
	0.11
	-1.87

	Semi-Medium (Dfsize3)
	-0.12
	0.15
	-0.69

	Medium (Dfsize4)
	-0.15
	0.19
	-0.66

	Intercept
	4.86***
	0.25
	19.09

	R2
	0.84
	
	

	Number of observations
	120
	
	

	Note: *, ** and *** indicate significance at 10, 5 and 1 per cent levels, respectively.



4. Conclusion

The study concluded that the yield gap of rapeseed-mustard was greater in the Undivided Sonitpur district than Lakhimpur district. Among the farm size groups, medium farms exhibited a relatively lower yield gap, primarily due to better access to resources and more efficient use of inputs. This implies that the yield gap decreases as farm size increases. The regression analyses provided clear evidence that specific technological and socio-economic variables significantly influence the yield gap. In Model I, type of seed (T1), application of MOP (T6), and contact with extension personnel (CEP) emerged as critical determinants, each exhibiting a negative and significant relationship with the yield gap. This suggests that the use of quality seeds, balanced nutrient management, and regular interaction with extension personnel contribute substantially to narrowing the gap between potential farm yield and actual yields. Model II further reinforced the importance of technology adoption, with the Technology Adoption Index (TAI) and contact with extension personnel (CEP) showing a significant negative effect on the yield gap. These findings indicate that either appropriate technologies were not available to farmers or, when available, were not adequately adopted. Therefore, efforts by extension agencies to encourage farmers to accept, adopt and fully utilise the recommended technologies are urgently needed under the present conditions.
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