


Adoption status of post-harvest technologies by onion growers in Zone-III
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Introduction 
Onion (Allium cepa L.) is one of the most important commercial vegetable crops in India, occupying a prominent place in both domestic consumption and international trade. Owing to its year-round demand, onions contribute significantly to farm income, rural employment, and national agricultural exports. India is among the leading producers of onion globally; however, despite high production levels, farmers often face severe economic losses due to the highly perishable nature of the crop. The absence of efficient post-harvest management systems results in substantial quantitative and qualitative losses, which adversely affect market supply, price stability, and farmers’ profitability.
Post-harvest losses in onion are primarily caused by improper harvesting practices, inadequate curing, poor storage structures, inefficient transportation, and lack of scientific packaging methods. Estimates suggest that post-harvest losses in onion range between 30 to 40 per cent, representing a significant economic drain for farmers, traders, and the agricultural economy as a whole. Such losses not only reduce marketable surplus but also force distress sales during peak harvest periods, leading to wide price fluctuations. Therefore, the adoption of appropriate post-harvest technologies is crucial to minimize wastage, improve shelf life, maintain bulb quality, and ensure better price realization for onion growers.
In India, onion cultivation serves as a major source of livelihood for small and marginal farmers, particularly in Zone-III, which includes the Dharwad and Gadag districts of Karnataka. This agro-climatic zone is well suited for onion cultivation due to favorable soil and climatic conditions, making it one of the important onion-producing regions in the state. Despite its production potential, the region continues to experience high post-harvest losses, largely due to the limited adoption of modern post-harvest technologies. Traditional practices such as open sun drying, unscientific storage, and manual handling remain prevalent, which expose onions to physiological losses, rotting, sprouting, and pest infestation.
The low adoption of post-harvest technologies among onion growers in Zone-III can be attributed to multiple interrelated factors. These include lack of awareness and technical knowledge, limited access to improved storage and handling technologies, financial constraints, high initial investment costs, and inadequate extension and advisory services. In addition, socio-economic characteristics such as farmers’ educational level, size of landholding, income, access to credit, farming experience, and market orientation significantly influence their decision-making regarding the adoption of improved post-harvest practices. Institutional factors such as availability of government support schemes, training programs, and infrastructure facilities also play a critical role in shaping adoption behavior.
Modern post-harvest technologies—such as scientific curing methods, improved ventilated storage structures, grading, appropriate packaging, and efficient transportation systems—have proven effective in reducing post-harvest losses and enhancing the shelf life and market quality of onions. These technologies not only help farmers store produce for longer durations but also enable them to sell onions during favorable market conditions, thereby improving income stability. However, empirical evidence indicates that a majority of onion growers in Zone-III continue to rely on conventional practices, leading to avoidable losses and reduced economic returns.
Given this context, there is a pressing need to strengthen awareness generation, capacity-building initiatives, and extension support to encourage the adoption of modern post-harvest technologies among onion farmers in Zone-III. Targeted training programs, demonstrations, and financial incentives can play a vital role in overcoming adoption barriers. Moreover, understanding farmers’ perceptions, constraints, and socio-economic conditions is essential for designing effective policies and interventions.
Therefore, the present study aims to assess the adoption status of post-harvest technologies among onion growers in Zone-III of Karnataka, with special emphasis on identifying the factors influencing adoption decisions and the constraints faced by farmers. By analyzing these aspects, the study seeks to provide insights for policymakers, extension agencies, and researchers to formulate strategies that promote efficient post-harvest management. Ultimately, the findings are expected to contribute to reducing post-harvest losses, improving farmers’ incomes, and enhancing the overall sustainability of onion production in this vital agricultural zone.
Material and methods
The present study was carried out in the Dharwad and Gadag districts of Karnataka during the agricultural year 2023–24, with the objective of assessing the adoption of post-harvest technologies among onion growers. An ex-post facto research design was employed, as the variables under investigation had already occurred and were not subject to manipulation by the researcher. This design was considered appropriate for studying farmers’ adoption behavior and the factors influencing their decisions under natural field conditions.
The selection of Dharwad and Gadag districts was purposive, as these districts constitute some of the major onion-growing regions in Karnataka, characterized by substantial area under onion cultivation and a high concentration of small and marginal farmers. The agro-climatic suitability and economic importance of onion cultivation in these districts made them ideal locations for fulfilling the objectives of the study.
A simple random sampling technique was adopted for the selection of respondents to ensure unbiased representation of the farming population. From the major onion-growing taluks and villages of the selected districts, a total of 120 onion farmers were randomly selected. Care was taken to include farmers with varying socio-economic backgrounds, farm sizes, and levels of experience in onion cultivation, thereby ensuring diversity within the sample and enhancing the generalizability of the findings.
Primary data for the study were collected through personal interviews using a well-structured and pre-tested interview schedule. The interview schedule was designed to elicit detailed information on farmers’ socio-economic characteristics, awareness and adoption of post-harvest technologies, storage and handling practices, and constraints faced in adopting improved technologies. Personal interviews facilitated direct interaction with respondents, enabling clarification of responses and ensuring the accuracy and completeness of the data collected.
For data analysis, both descriptive and inferential statistical tools were employed. Descriptive statistics such as frequency, percentage, mean, and standard deviation were used to summarize and interpret the data, identify patterns, and assess the extent of adoption of post-harvest technologies. These statistical measures helped in understanding variations in adoption behavior among the respondents and in drawing meaningful conclusions from the collected data.
The results derived from this study are expected to provide valuable insights into the current status of post-harvest technology adoption among onion farmers in Karnataka. Furthermore, the findings will contribute to agricultural extension and policy formulation by identifying key factors influencing adoption and highlighting areas where targeted interventions, training programs, and infrastructural support are required to promote efficient post-harvest management practices in major onion-growing regions of the state.
Results and discussion
The post-harvest practices followed by onion farmers in the Dharwad and Gadag districts reveal considerable variation in the level of adoption of different technologies, as presented in Table 1. The findings indicate a strong dependence on traditional post-harvest methods, with limited integration of mechanized and advanced technologies. This variation reflects differences in farmers’ resource availability, access to infrastructure, and awareness of modern post-harvest management practices.
With respect to harvesting practices, the majority of onion farmers (90.83%) harvest their crop 120 days after sowing, which corresponds to the recommended stage of physiological maturity. Farmers primarily rely on visible indicators such as neck fall (50.00%) and yellowing of bulbs, which are widely accepted signs of maturity and readiness for harvest. A small proportion of farmers (9.16%) practice trampling prior to harvesting, which is done to facilitate easier uprooting of bulbs. Notably, all farmers (100%) adopt the traditional method of hand-pulling (uprooting) for harvesting, with no reported use of mechanical harvesters. This clearly reflects the dominance of labor-intensive practices in the study area, largely due to the high cost of mechanized equipment and limited availability of harvesting machinery suitable for small landholdings.
In addition, all farmers (100%) follow the standard practice of cutting the neck of the onion bulb to a height of 3–5 cm above the bulb after harvesting. This practice is widely recognized for its role in minimizing moisture loss, reducing microbial infection, and preventing rotting during storage. The universal adoption of this practice suggests strong awareness among farmers regarding basic post-harvest handling techniques that directly influence storage life and quality.
Regarding curing practices, the study reveals complete reliance on field or window curing methods (100%), with no adoption of artificial curing techniques. Field curing remains the most preferred method due to its low cost, ease of adoption, and minimal requirement for specialized infrastructure. However, the absence of artificial curing indicates a lack of access to modern curing facilities, which could otherwise enhance uniform drying and improve storage performance under adverse weather conditions.
A similar trend is observed in grading practices, where all farmers (100%) rely on manual grading based on visual assessment and bulb size. While manual grading allows farmers to separate marketable produce from damaged or undersized bulbs, it is time-consuming and less precise. Only 2.50 per cent of farmers use motorized grading systems, whereas the vast majority (97.50%) depend on manual grading methods, highlighting the very low level of mechanization in post-harvest processing. High investment costs, lack of technical skills, and limited access to grading equipment are major factors restricting the adoption of mechanized grading.
In terms of packing materials, the study indicates a gradual shift towards improved practices. A considerable proportion of farmers (43.33%) use nylon net bags for packing onions, as these bags provide better ventilation, reduce moisture accumulation, and minimize spoilage during transportation and storage. However, 33.33 per cent of farmers continue to use traditional jute (gunny) sacks, which are cheaper but offer limited aeration and may increase the risk of post-harvest losses. This coexistence of traditional and improved packing materials reflects farmers’ efforts to balance cost considerations with quality maintenance.
Storage practices further highlight the dominance of traditional systems. A majority of farmers (65.00%) rely on indigenous storage structures, while only 35.00 per cent use improved storage structures. Importantly, none of the farmers have access to cold storage facilities, which significantly limits the shelf life of onions and restricts farmers’ ability to store produce for extended periods. The lack of cold storage forces many farmers to sell their produce immediately after harvest, often at unfavorable market prices.
With respect to storage materials, 55.00 per cent of farmers use plastic bags, indicating a growing inclination toward modern storage options. Meanwhile, 27.50 per cent use gunny bags, and 25.83 per cent use wire bags, each offering varying degrees of ventilation and protection. The adoption of plastic and wire bags suggests incremental improvements in storage practices, although their effectiveness remains limited in the absence of controlled storage environments.
Transportation practices vary depending on farm size, distance to markets, and availability of vehicles. The majority of farmers (46.66%) use tractors for transporting onions, followed by TATA Ace vehicles (27.50%) and lorries (25.83%). These modes of transport are commonly used in the region and are suitable for small to medium-scale producers. However, inadequate packaging and rough handling during transportation may still contribute to mechanical damage and losses.
Marketing channels are dominated by Agricultural Produce Market Committees (APMCs), with 68.33 per cent of farmers selling their produce through APMCs. Other marketing avenues include local traders (11.66%), commission agents (9.16%), and retailers (10.83%), providing farmers with multiple, though limited, market options. Despite these channels, farmers largely remain price takers due to limited storage and bargaining capacity.
Notably, none of the farmers engage in value-added practices, such as the production of onion powder, flakes, or vinegar. This absence of value addition is primarily attributed to the preference for red onions, lack of processing and dehydration infrastructure, and the non-availability of sun or air-drying facilities. The lack of value-added activities represents a missed opportunity for income diversification and loss reduction.
As shown in Table 2, the overall adoption level of post-harvest technologies indicates that the majority of farmers fall under the medium adoption category (39.18%), followed by high adoption (31.66%) and low adoption (29.16%) categories. While a sizable proportion of farmers have adopted certain improved post-harvest practices, a substantial segment continues to lag behind, particularly in the adoption of mechanized and advanced technologies.
The findings from Table 1 clearly demonstrate that small and marginal farmers heavily rely on traditional practices such as hand-pulling (100%) and manual grading (97.50%), mainly due to financial limitations and lack of access to mechanized equipment. High initial investment costs, inadequate credit facilities, and limited technical knowledge act as major barriers to mechanization. The universal adoption of field or window curing (100%) further underscores farmers’ dependence on low-cost and easily accessible practices, while the complete absence of artificial curing highlights infrastructural gaps.
Although the increasing use of nylon net bags (43.33%) and plastic storage materials (55.00%) indicates a gradual transition toward modern practices, the continued reliance on indigenous storage structures (65.00%) and lack of cold storage facilities remain critical constraints. These limitations emphasize the urgent need for improved storage infrastructure to minimize post-harvest losses and enhance farmers’ ability to regulate market supply.
In conclusion, onion farmers in the Dharwad and Gadag districts have widely adopted basic and traditional post-harvest technologies, while the adoption of advanced methods remains limited due to economic constraints, inadequate infrastructure, and restricted access to modern technologies. Improving access to affordable post-harvest equipment, strengthening storage and curing infrastructure, and enhancing farmer training and extension support are essential to improve post-harvest efficiency. The present findings are in conformity with earlier studies conducted by Modi et al. (2010) and Shashikala (2020), which also reported low adoption of advanced post-harvest technologies among onion growers in other regions.
Conclusion
Onion farmers in the Dharwad and Gadag districts predominantly depend on traditional post-harvest practices such as hand-pulling during harvesting, manual grading, and open-field curing. These methods are widely practiced due to limited financial resources, small landholdings, and inadequate access to farm mechanization. The absence of affordable harvesting and handling equipment increases labor dependency and exposes the produce to mechanical damage, moisture stress, and microbial infection, ultimately contributing to higher post-harvest losses.
Although a small proportion of farmers have begun adopting improved storage materials, such as ventilated structures and basic storage sheds, the overall access to advanced post-harvest technologies remains limited. Facilities such as scientific storage structures, temperature- and humidity-controlled environments, and cold storage units are largely inaccessible to most small and marginal farmers due to high investment costs, lack of institutional support, and insufficient infrastructure at the village level. As a result, onions are often stored under suboptimal conditions, leading to losses caused by rotting, sprouting, shrinkage, and pest infestation.
The limited adoption of modern post-harvest technologies in these districts results in considerable quantitative and qualitative losses, which directly affect farmers’ income and market competitiveness. Farmers are frequently compelled to sell their produce immediately after harvest at lower prices due to the inability to store onions for extended periods. This not only reduces profitability but also increases market volatility during peak harvest seasons.
Enhancing access to affordable post-harvest technologies, improving rural infrastructure, and strengthening extension and training programs are essential steps toward reducing post-harvest losses. Providing subsidized equipment, promoting community-based storage facilities, and organizing skill-oriented training programs can significantly improve farmers’ knowledge and capacity to adopt improved practices. Encouraging the use of modern post-harvest technologies will not only enhance operational efficiency but also improve the shelf life and quality of onions, thereby increasing farmers’ income and ensuring sustainable onion production in the Dharwad and Gadag districts.










Table 1. Distribution of onion farmers according to post-harvest technologies followed by onion growers 

	Sl. No
	Post-harvest technologies
	Adoption

	
	
	f
	%

	I. Harvesting

	1
	Harvesting of the produce at 120 days after sowing with physiological maturation of

	
	A. Onion after 50 per cent neck fall
B. The bulb neck thickness become narrow
C. Yellowish of onion
	
109
	
90.83

	
	Practice of Trampling (10-15 days before Harvesting)
	11
	09.16

	2
	Methods of harvesting

	
	A. Hand pulling (Up rooting)
	120
	100

	
	B. Mechanical onion harvester
	00
	0.00

	II. Curing

	3 
	Cutting of onion bulb keeping neck height 3-5 cm above bulb
	120
	100

	4
	Method of curing

	
	a. Field curing / Window curing
	120
	100

	
	b. Artificial curing
	00
	00

	5
	Curing of onion on the field
	120
	100

	III. Grading and Sorting

	
6
	Eyesite grading based on size

	
	a. >6 cm Big 
	
120
	
100

	
	b. 4-6 cm Medium
	
	

	
	c. < 2-4 cm Small
	
	

	7
	Methods of grading of onion

	
	a. Eyesight grading / Manually grading
	117
	97.50

	
	b. Motorized grade
	03
	02.50

	IV. Packing

	8
	Materials used for packing of onion

	
	a. Jute sacks
	40
	33.33

	
	b. Nylon net bags
	52
	43.33

	V. Storage

	
	a. Indigenous store house / Domestic store house
	78
	65.00

	
	b. Improved storage structure
	42
	35.00

	
	c. Cold storage
	0
	0.00

	10
	Indigenous materials used for storage  

	
	a. Gunny bags
	33
	27.50

	
	b. Wire bags
	31
	25.83

	
	c. Plastic bags
	56
	55.00

	VI. Transportation

	11
	Mode of transport

	
	a. Lorry
	31
	25.83

	
	b. Tractor
	56
	46.66

	
	c. TATA ace
	33
	27.50

	VII. Marketing

	   12
	a. APMC
	82
	68.33

	
	b. Commission agent
	11
	09.16

	
	c. Local traders
	14
	11.66

	
	d. Retailers
	13
	10.83

	VIII. Value addition

	13
	Products prepared by processing of onion bulbs

	
	a. Powders
	00
	0.00

	
	b. Chutney
	00
	0.00

	
	c. Flakes
	00
	0.00

	
	d. Vinegar
	00
	0.00

	14
	Different method of dehydration of onion

	
	a. Sun drying
	00
	0.00

	
	b. Air drying
	00
	0.00

	
	c. Microwave drying
	00
	0.00



Table 2. Overall Distribution of onion farmers according their adoption post-harvest technologies 

	Sl. No.
	Category
	f
	%

	1
	Low (<13.42)
	49
	29.16

	2
	Medium (13.42-14.45)
	33
	39.18

	3
	High (>14.45)
	38
	31.66

	Mean:15.29
	SD:2.68
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