


Yield Gap Analysis in Onion Production: A Study of Chitradurga District, Karnataka, India
ABSTRACT
Onion is a vital commercial crop in India, occupying a prominent place in the vegetable economy due to its role in income generation, employment creation and export potential. Karnataka ranks among the leading onion-producing states, yet productivity often lags behind its potential, resulting in considerable yield gaps. These gaps are mostly caused by inadequate adoption of scientific practices, improper resource use and constraints in crop management. In this context, the present investigation was conducted in 2023 in the Chitradurga district to analyze yield gaps in onion production among farmers. A total of 120 growers, consisting of sixty small and sixty big onion growers, were randomly selected from Challakere and Hiriyur taluks. The study employed an ex post facto research design and data were gathered using a pre-tested and structured interview schedule. The results found the differences between farm categories more than half of the big farmers (56.67%) reported a medium level of yield gap, while among small farmers, a majority (41.66%) faced a high level of yield gap. Statistical analysis using the ‘z’ test confirmed a significant difference in yield gaps between small and big farmers at the one percent level of significance. The higher gaps among smallholders were mainly attributed to lack of awareness about advanced technologies, poor management of pests and diseases and imbalanced use of nutrients. The findings clearly suggest the necessity of strengthening extension efforts and knowledge dissemination to ensure wider adoption of recommended practices and enhancing farmers’ access to scientific technologies to reduce yield gaps. 
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1. INTRODUCTION

Horticultural crops occupy a prominent place in the agricultural landscape of India, contributing significantly to the national economy by generating employment opportunities, supplying raw materials to agro-based industries, and boosting farm incomes. even though they covering up only 13.1% of the total area under cultivation, these crops contribute almost 30% of the agricultural GDP, emphasising their critical role in the expansion and growth of agriculture. Among the wide range of horticultural crops, onion (Allium cepa L.) has earned a unique status as one of the most important commercial vegetables. Known by various local names such as Earulli, Ullagaddi, Piyaz, Palandu, and Kanda, onion is consumed across the nation in diverse forms. Its use as a salad, spice, or flavouring agent in soups, curries, and processed products has made it indispensable to Indian cuisine, earning it the title “Queen of the Kitchen” in global culinary circles.
Onion is cultivated extensively in different agro-climatic regions of the country and can be grown in all three seasons. Globally, it ranks second in area and third in production among vegetables. China is the largest producer, followed by India, which contributes nearly 22.8 percent to world production. During 2021–22, onion cultivation in India covered 19.41 million hectares with a production of 31.68 million metric tons (National Horticulture Board, 2021). While Maharashtra occupies the top position in both area and production, Karnataka stands second, contributing substantially with 2.31 lakh hectares under onion cultivation, producing 27.79 lakh tons at an average productivity of 11.99 tons per hectare. District-wise, Vijayapura leads in onion cultivation within Karnataka, followed by Chitradurga, which accounts for 7.83 lakh tons over 38,110 hectares (Department of Horticulture, Government of Karnataka, 2022), thereby making it a major contributor to the state’s onion economy.
Even though onions are important for nutrition and commerce, growing them in India brings a number of difficulties. Farmers are forced to sell their produce immediately after harvest due to a lack of sufficient storage facilities, high perishability, and economic limitations. This frequently leads to market gluts, steep drops in farm-gate prices, and trouble even when paying for transportation. However, production shortages cause scarcity and sharp price increases, which hurt consumers and upset the equilibrium of the market. For onion growers in every state, price fluctuation, post-harvest losses, and low profitability continue to be problems.
The yield gap between potential and actual farm-level production is further widened by the widespread adoption of traditional cultivation methods, dependence on regional cultivars, unbalanced nutrient use, and poor pest and disease control. Despite the production of improved varieties, recommended agronomic practices, and advanced equipment by research institutions and extension agencies, farmers have not widely adopted these innovations. The This discrepancy has many causes. including smallholders' socioeconomic limitations, lack of awareness, inadequate training, and inadequate support services (Veena, 2017 and Vijayraj, 2019).
In regard to this, it is critical to assess the adoption and knowledge levels of onion farmers, identify existing yield and technological gaps and look into the root causes of these gaps. Such an evaluation will help researchers, policymakers, and extension agents develop successful interventions. Bridging these gaps is crucial for preserving supply, prices, and the profitability of onion farming in places like Chitradurga. bridging these gaps is essential for maintaining supply, prices, and farmer livelihoods in Karnataka and throughout India.

2. METHODOLOGY 
The present investigation was conducted in Karnataka's Chitradurga district, which is recognised as one of the state's major onion-producing districts. Challakere and Hiriyur were specifically selected from among the district's six taluks due to their higher onion production and larger area. Six villages with significant onion cultivation were selected for the study from each of these taluks. Ten farmers in all, five small and five big onion growers, were selected from each village. A sample of thirty small and thirty big farmers from each taluk were obtained as a result of this procedure. Thus, using a simple method of random sampling, 120 respondents, 60 small and 60 big farmers generated the study's overall sample.  To attain the research's objectives, an ex post facto research design was used. With the help of experts, a structured interview schedule was created, ensuring thorough coverage of all pertinent topics. Before being employed in its final form, the schedule was pre-tested in a non-sample area to ensure that it was appropriate and clear, and any necessary changes were made. Using the finalised interview schedule, in-person interviews with the respondents were used to gather primary data in June 2023.
Yield gap
Yield gap is the difference between the potential yield obtained under ideal research station conditions and the actual yield realized by farmers under field conditions. It indicates the extent to which the potential productivity of a crop remains unachieved in farmers’ fields.
The Yield Gap Index (YGI) expresses this difference as the proportion of potential yield realized, and is calculated using the following formula (Singh et al., 1974):
                                                   Yield Gap (q/ha) =Potential Yield−Actual Yield
                                                                 Potential Yield – Actual Yield​ ×100
    Yield Gap Index (YGI)=                           Yield Gap Index (YGI)=   

                                                                                  Potential Yield
A higher index value reflects a larger gap between research-level potential and farm-level performance, highlighting the scope for improving productivity through adoption of recommended practices.

Potential Yield
Potential yield refers to the maximum yield of onion that can be achieved under optimal growing conditions in the environment to which the crop is adapted. This includes adequate and balanced nutrient supply, sufficient water without limitation, and effective management of pests and diseases. As per the Package of Practices recommended by the University of Horticultural Sciences, Bagalkot, the potential yield of onion is estimated at 8–10 tons per acre.

Actual Yield
Actual yield denotes the quantity of onion harvested per acre by the farmers under prevailing field conditions. In the current study, the actual yield reported by the onion growers was recorded and used to compute the Yield Gap Index.

Every respondent's data was coded, scored and tabulated. In order to derive significant interpretations, the analysis was conducted using statistical tools like frequency, percentage, mean, standard deviation and because of the sample size in this study was relatively large (n=120) Z-test was used.
3. results and discussion
3.1 Yield gap analysis among small and big farm onion growers
[bookmark: _Hlk150466738]Yield gap refers to the difference between potential yield and actual farm yield of onion crop. The potential yield of onion is 90 quintals/acre. In case of small farmers, actual yield was 59.96 quintals/acre, which will lead to 30.04 quintals/acre of yield gap. In case of big farmers, they obtained yield of 67.75 quintals/acre, which results 22.25 quintal/acre of yield gap in that area. Obtained data was subjected to Z test that shows that there is a significant difference between the yield of small and big farmers at one per cent level. The data in Table 1 shows that small farmers had high yield gap compared to big farmers. The gap percentage was 33.88 per cent in small farmers and 24.75 per cent in big farmers. The findings reveal that small farmers face a considerably higher yield gap compared to big farmers, showing that they are unable to utilize the full potential of the crop under available conditions. The significant difference observed through the Z-test confirms that farm size plays a crucial role in determining productivity outcomes. The larger gap among small farmers is likely due to limited awareness and adoption of improved cultivation practices, inadequate control of pests and diseases and improper use of fertilizers. In contrast, big farmers, with better access to resources, quality inputs and scientific management practices, are able to achieve yields closer to the potential. This clearly indicates that addressing the technical and managerial limitations of small farmers could substantially reduce the yield gap. Therefore, strengthening extension support, improving access to inputs and building farmer capacity in scientific cultivation practices are essential steps to bridge the productivity gap and enhance onion production in the district Similar findings were reported by Singh et al. (2021) and Shinde et al. (2024).






Table 1: Yield gap analysis among small and big farm onion growers	  (n=120)

	Sl. No
	Category of farmers
	Potential Yield (q/acre)
	Actual      Yield                                           (q/acre)
	Yield gap (q/acre)
	% of gap
	Z Value

	1
	Small farmers
	90
	59.96
	30.04
	33.38
	3.90**

	2
	Big farmers
	
	67.75
	22.25
	24.75
	


**Significant at one per cent level

3.2 Overall yield gap among small and big farm onion growers
The data in Table 2 indicates that overall yield gap among small and big farm onion growers, more than two fifth of small onion farmers had high (41.66 %) level of yield gap followed by medium gap (38.34 %) and low level of yield gap (20.00 %). Where as in case of big onion farmers, more than half of the big farm growers had medium (56.67 %) level of yield gap, followed by low gap (26.67 %) and high level of yield gap (16.66 %). When the pooled sample is considered, 47.50 per cent, 29.16 per cent and 23.34 per cent of onion growers possessed medium, high and low level of       yield gap respectively. With chi square value of 10.34 showed that yield gap among onion growers was significant at five percent. The higher yield gap among small farmers may be attributed to limited access to resources, poor adoption of recommended practices and inadequate knowledge of improved technologies. In contrast, big farmers likely benefit from better access to inputs, credit and extension services, enabling them to reduce yield losses. These findings suggest that strengthening extension support and promoting the adoption of improved practices, particularly among small farmers, could substantially reduce the yield gap in onion cultivation. Similar findings were reported by Kanwat et al. (2024) 
                  Table 2: Overall yield gap among small and big farm onion growers

	

Level of yield gap (%)
	Small farm growers
(n1=60)
	Big farm growers
(n2=60)
	Onion growers (n=120)
	ꭓ2 value

	
	No.
	%
	No.
	%
	No.
	%
	

10.34*

	Low (< 22.64)
	12
	20.00
	16
	26.67
	28
	23.34
	

	Medium (22.64-35.46)
	23
	38.34
	34
	56.67
	57
	47.50
	

	High (> 35.46)
	25
	41.66
	10
	16.66
	35
	29.16
	

	Mean: 29.05	SD: 12.81


                                         **Significant at five per cent level


	Fig. 1: Overall yield gap among small and big farm onion growers

             4. Conclusion

The study clearly revealed the existence of a considerable yield gap in onion cultivation among farmers of Chitradurga district. Small farmers recorded a higher yield gap (33.38%) compared to big farmers (24.75%), and the difference was statistically significant. The majority of big farmers fell into the medium category, according to the overall analysis, while more than half of small farmers experienced high levels of yield gap. The main causes of the gaps have been determined as imbalanced nutrient application, poor pest and disease management, and a lack of knowledge about advanced production technologies.
These results indicate how critical it is to improve farmers' access to resources, expertise, and knowledge—especially for smallholders. The yield gap can be significantly decreased by promoting the use of suggested scientific techniques, providing quick technical support, and enhancing resource management. bridging this gap will improve the region's farming communities' livelihood security in addition to increasing onion productivity and profitability.
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