


Adoption Behaviour of Farmers towards Recommend Onion Production Technologies in Zone-III of Karnataka

[bookmark: _GoBack]Abstract - Onion (Allium cepa L.) is a commercially significant vegetable crop in Karnataka, where productivity is strongly influenced by the extent to which farmers adopt recommended production technologies. The present investigation was carried out during 2023–24 in Zone-III of Karnataka, specifically in Dharwad and Gadag districts, with the objective of assessing the adoption behaviour of onion growers with respect to recommended onion production practices. An ex-post facto research design was followed, and 120 onion farmers were selected through simple random sampling from major onion-growing taluks and villages. Primary data were collected using a pre-tested structured interview schedule covering socio-economic characteristics and adoption of recommended practices related to soil management, improved varieties, nutrient management, pest and disease control, irrigation, harvesting and yield. The collected data were analysed using descriptive statistical tools such as frequency, percentage, mean and standard deviation. The findings indicated that a majority of the respondents (39.18%) belonged to the medium adoption category, followed by high (31.66%) and low (29.16%) adoption categories. Higher adoption levels were observed for conventional practices such as soil selection, ploughing, weeding and irrigation management, whereas comparatively lower adoption was recorded for seed treatment, use of plant growth regulators, micronutrient application and biological pest control measures. Partial adoption of fertilizer and weed management practices was predominant. The study reveals notable gaps between recommended technologies and their actual field-level adoption, highlighting the need for strengthened extension interventions, capacity-building initiatives and improved access to quality inputs to enhance onion productivity and farm income in the study area.
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Introduction
Onion (Allium cepa L.) is a globally significant vegetable crop with extensive cultivation due to its culinary versatility, nutritional value and economic importance. Its demand remains consistently high in both fresh and processed forms, making it a priority crop for food security and agricultural income worldwide. Despite a growing global population and rising consumption trends, onion cultivation is often constrained by climatic fluctuations, pest and disease pressures, post-harvest losses and market price instability, which collectively affect productivity and profitability.
India ranks second in global onion production and plays a pivotal role in both domestic consumption and international trade. In the 2023-24 production year, Indian onion output was estimated at approximately 25-26 million tonnes cultivated over about 1.54 million hectares, with exports exceeding 1.14 million tonnes valued at nearly USD 454 million, reflecting strong demand in international markets including Bangladesh, Malaysia, the UAE, Sri Lanka, Nepal and Kuwait. Despite its dominant position, Indian onion production and trade are frequently influenced by policies such as export duties and minimum export prices aimed at balancing domestic supply with external demand. 
Within India, onion cultivation is concentrated in states like Maharashtra, Madhya Pradesh, Karnataka, Gujarat and Rajasthan. In 2023-24, Maharashtra led production with over 8.6 million tonnes, followed by Madhya Pradesh and Gujarat, while Karnataka contributed around 1.64 million tonnes. Recent agricultural data indicate variability in state-wise performance, where production declines in key regions have been attributed to inconsistent adoption of improved agronomic practices, infrastructure gaps, and climatic stress. 
Karnataka, a leading onion-producing state, holds strategic importance in national onion production, particularly in Zone-III, comprising districts such as Vijayapura, Bagalkot, Gadag, Belagavi and Dharwad. The region produces both large red onions, which are widely consumed and exported, and the distinctive “Bangalore Rose” variety, known for its pungency and market preference. While the state has shown potential for high outputs, recent estimates reveal significant fluctuations in annual production levels due to erratic monsoon rainfall, limited irrigation and inconsistent adoption of improved production technologies. 
Despite its economic importance, onion productivity in Zone-III has been subject to stagnation over time. Traditional cultivation practices, reliance on local seed varieties and limited mechanisation contribute to sub-optimal yields compared to potential genetic and agronomic improvements. Although scientific knowledge on improved production methods such as balanced nutrient management, integrated pest management, precision irrigation and use of high-yielding varieties exists, adoption among farmers remains uneven. Research in Karnataka has highlighted substantial technological gaps, particularly in areas such as plant growth regulators, micronutrient applications and intercultural practices, primarily due to inadequate extension contact and lack of access to inputs. 
Post-harvest losses further constrain the onion value chain and directly impact farm incomes. Onions are highly perishable, and losses due to improper harvesting, handling, curing and storage practices can be significant. Conventional storage methods result in spoilage rates as high as 30-40 per cent in the absence of scientific storage infrastructure, while improved cold storage and controlled environment solutions remain under-adopted due to high costs and limited awareness among smallholder farmers. Such losses not only diminish marketable surplus but also exacerbate price volatility, which in India has been marked by sharp swings affecting producer returns and consumer costs.
Market price fluctuations pose a persistent challenge for onion growers. Prices often vary drastically due to seasonal supply imbalances, policy interventions and export-import dynamics, sometimes discouraging investment in improved technologies. In response, government programmes have aimed to stabilise prices through buffer stocks, export regulations and support for storage infrastructure. Still, adoption of modern technologies remains constrained by limited extension support, high input costs and risk aversion among farmers.
Understanding the adoption behaviour of onion farmers towards recommended production technologies is vital for enhancing productivity and resilience in Zone-III of Karnataka. Adoption behaviour is influenced by multiple interlinked factors, including farmers’ knowledge level, accessibility of extension services, availability of credit and inputs, and socio-economic constraints. Identifying these determinants and the challenges faced in adopting recommended practices can guide tailored extension strategies and policy measures. Enhanced adoption may lead to improved yields, reduced post-harvest losses and more stable incomes, thereby strengthening the sustainability of onion farming in the study area.
This study, therefore, aims to assess the adoption patterns of recommended onion production technologies among farmers in Zone-III of Karnataka, understand the influencing factors and identify key constraints limiting technology uptake. The findings are expected to provide evidence-based insights for improving extension delivery, technology dissemination and overall onion productivity in the region.
Materials and Methods
The present investigation was conducted during the agricultural year 2023-24 in the Dharwad and Gadag districts of Karnataka with the objective of studying the adoption of recommended onion production among onion growers. An ex-post facto research design was employed for the study, as the independent variables had already occurred and were beyond the control of the researcher. This design was considered suitable for examining farmers’ adoption behaviour and the factors influencing their decisions under natural farming situations.
The selection of Dharwad and Gadag districts was done purposively, as these districts represent major onion-growing areas of Karnataka with considerable acreage under onion cultivation. The predominance of small and marginal farmers, along with favourable agro-climatic conditions for onion production, further justified the selection of these districts for the study.
A simple random sampling technique was used to select respondents in order to ensure unbiased representation of the farming population. From the prominent onion-growing taluks and villages of the selected districts, a total sample of 120 onion growers was randomly drawn. Due consideration was given to include farmers belonging to different socio-economic categories, farm sizes and varying levels of experience in onion cultivation, thereby ensuring heterogeneity within the sample and enhancing the reliability and generalizability of the findings.
Primary data were collected through personal interview method using a well-structured and pre-tested interview schedule. The interview schedule was carefully developed to obtain comprehensive information on the socio-economic profile of farmers, their awareness and adoption of recommended onion production and post-harvest practices, methods of harvesting, curing, storage and handling, as well as constraints encountered in adopting improved practices. The use of personal interviews enabled effective interaction with the respondents, facilitated clarification of queries and ensured accuracy and completeness of the data collected.
For analysis of the data, appropriate descriptive and inferential statistical techniques were employed. Descriptive statistics such as frequency, percentage, mean and standard deviation were used to summarize the data, identify trends and assess the level of adoption of recommended practices among onion growers. These measures helped in understanding variations in adoption behaviour and interpreting the results meaningfully.
The findings of the study are expected to provide valuable insights into the existing status of adoption of recommended onion production  among farmers in Karnataka. The results will also aid agricultural extension personnel and policymakers by identifying key factors influencing adoption and highlighting critical gaps where focused extension efforts, capacity-building programmes and infrastructural support are required to promote efficient and sustainable onion production in major onion-growing regions of the state.
Results and Discussion
Adoption Level of Onion Production Technologies
The distribution of onion growers based on their overall adoption of recommended onion production technologies is presented in Table 2 and Figure . The findings indicate that a majority of the respondents (39.18%) belonged to the medium adoption category, reflecting a moderate level of technology utilization among farmers. This was followed by 31.66 per cent of farmers who fell under the high adoption category, while 29.16 per cent of respondents were categorized under low adoption. The predominance of farmers in the medium adoption group suggests that although farmers are aware of several recommended practices, complete and consistent adoption remains limited. Similar trends of medium-level adoption among vegetable growers have been reported by Agarwal (2013) and Naik et al. (2015), indicating partial integration of improved technologies in farming systems.
Adoption of Soil and Tillage Practices
From Table 1 with respect to soil-related recommendations, all the farmers (100%) fully adopted the recommended soil type (medium to well-drained soils) for onion cultivation, indicating complete awareness of its importance. Proper soil drainage is critical for onion growth as it prevents waterlogging and reduces disease incidence, which may explain the universal adoption of this practice. Similarly, primary tillage practices showed a very high level of adoption. Ploughing was fully adopted by all farmers (100%), while harrowing was fully adopted by 91.66 per cent of respondents. However, a small proportion (8.33%) did not adopt harrowing at all. The high adoption of tillage practices may be attributed to their traditional nature, ease of implementation and direct impact on soil structure and crop establishment.
Table 1. Distribution of onion farmers according their adoption of onion production technologies
(n=120) 
	Sl.
No.
	Onion production technology
	Adoption

	
	
	FA
	PA
	NA

	
	
	f
	%
	f
	%
	f
	%

	1
	Soil type (Medium/well drained)
	120
	100
	0
	0
	0
	0

	2
	Primary tillage

	
	a. Ploughing
	120
	100
	0
	0
	0
	0

	
	b. Harrowing
	110
	91.66
	0
	0
	10
	8.33

	3
	Farmyard manure (20-25t/ha)
	14
	11.66
	66
	55.00
	40
	33.33

	4
	Improved varieties (Arka Kalyan, Bhima super)
	65
	54.16
	14
	11.66
	55
	45.83

	5
	  Recommended fertilizer dose (100:50:50 kg N:P: K/ha)
	26
	21.66
	81
	67.50
	13
	10.83

	6
	Application of Micro-nutrients (Gypsum 10-12kg/ha)
	44
	36.66
	54
	45.00
	22
	18.33

	9
	Seed treatment

	
	a. Bio fertilizer (Enriched with FYM Azosprilleum 1-2 Kg/ha / Mycorrhiza 5-10 Kg/ha)
	17
	14.16
	24
	20.00
	77
	64.16

	10
	Use of plant growth Regulator

	
	a. Miracular 2ml/lit at 50 DAT
	6
	5.00
	27
	22.50
	73
	60.83

	11
	Seed rate (8-10Kg/ha)
	5
	4.16
	74
	61.66
	41
	34.16

	12
	Method of sowing

	
	(a) Line sowing
	45
	37.5
	0
	0.00
	75
	62.50

	
	(b) Criss cross sowing
	25
	20.83
	0
	0.00
	95
	79.16

	
	(c) Transplanting 
	51
	42.50
	0
	0.00
	69
	57.50

	
	(d) Broadcasting
	22
	18.33
	0
	0.00
	98
	81.66

	13
	Sowing distance

	
	(a) 15x10 cm (May-June)
	59
	49.16
	31
	25.83
	30
	25.00

	
	(b) 15x15 cm (August) 
	10
	8.33
	39
	32.50
	71
	59.16

	14
	Inter cropping
(a) Sole crop
	103
	85.83
	0
	0.00
	41
	34.16

	
	(b) Onion +Chili 
	24
	20.00
	0
	0.00
	96
	80.00

	
	(c) Onion +Chilli + Jaidhar cotton
	5
	4.16
	0
	0.00
	115
	95.83

	15
	Cultural Operations 
(a) Thinning (2-3 times)
	26
	21.66
	0
	0.00
	13
	10.83

	
	(b) Weeding (2-3 times)
	120
	100
	0
	0.00
	0
	0.00

	16
	Irrigation 3-4 times (Protective irrigation)
	32
	87.53
	0
	0.00
	88
	73.33

	
	Provision of diversion channel creation (in case of heavy rains)
	115
	95.83
	0
	0.00
	5
	4.16

	17
	Pest and diseases management

	
	(a) Trips

	
	(I) Neem oil (1-2 lit/ha)
	3
	2.50
	16
	13.33
	101
	75.83

	
	(II) Entomoganic fungi (Beauveria bassiana,1-2 Kg/ha)
	0
	0.00
	0
	0.00
	120
	100

	
	(III) Imidacloprid (0.5 lit/ha)
	32
	26.66
	50
	41.66
	38
	31.66

	
	(IV) Spinosad (0.5-1 lit/ha)
	25
	20.83
	42
	35.00
	53
	44.16

	
	(V) Dimethoate (0.5-1 lit/ha)
	12
	10.00
	38
	31.66
	50
	41.66

	
	Other management of Trips
(VI)  Barrier crops (4-5 rows of maize around the field, Jawar, Foxtail millet, Bajra)
	35
	29.16
	0
	0.00
	84
	70.00

	
	(VII) Trap crop (Marigold, Buckwheat, Sunflower)

	29
	24.16
	0
	0.00
	91
	75.83

	
	(b) Crankling 
	
	
	
	
	
	

	
	(I) Imidacloprid (0.5 lit/ha)
	30
	25.00
	73
	60.83
	17
	14.16

	
	(II) Spinosad (0.5-1 lit/ha) 
	29
	24.16
	36
	30.00
	55
	45.83

	
	(III) Lambda-Cyhalothrin  (0.5 lit/ha)
	15
	12.50
	51
	42.50
	54
	45.00

	
	(c) Twisting 

	
	(I) Dimethoate (1.7 lit/ha)
	10
	8.33
	38
	31.66
	72
	60.00

	
	(II) Oxydemeton-methyl (1 lit/ha)
	12
	10.00
	44
	36.66
	64
	53.33

	
	 (d) Powder mildew  

	
	(I) Azoxystrobin (2.5-2 Kg/ha)
	31
	25.83
	42
	35.00
	47
	39.16

	
	(II) Propiconazole (1.5-2 Kg/ha)
	0
	0.00
	9
	7.50
	111
	92.50

	18
	Weed Management
    (5-6) Times of weeding
	56
	46.66
	64
	53.33
	0
	0.00

	
	     Application of weedicide (2 WA+1 hand weeding)
	62
	51.66
	33
	27.50
	25
	20.83

	
	Use of chemicals for weed management

	
	(a) Pendimethalin (1 Kg/ha)
	31
	25.83
	68
	56.66
	21
	17.50

	
	(b) Oxyflorotin (200-250 Kg/ha)
	28
	23.33
	48
	40.00
	46
	38.33

	
	(c) Turga super (2-3 lit/ha)
	20
	16.66
	54
	45.00
	46
	38.33

	
	(d) Butachlor (1kg/ha)
	22
	18.33
	14
	11.66
	84
	70.00

	19
	Harvesting (After110-140days)
Application of KNO3 (1 Month before Harvesting)
	41
	34.16
	74
	61.66
	5
	4.16

	20
	Yield15-20t/ha
	11
	9.16
	86
	71.66
	23
	19.16





Table 2 Overall Distribution of onion farmers according their adoption of onion production technologies 
(n=120)
	Sl. No.
	Category
	f
	%

	1
	Low (<41.83)
	40
	29.16

	2
	Medium (41.83-48.16)
	51
	39.18

	3
	High (>48.16)
	29
	31.66

	Mean:45.00
	SD:7.45




Adoption of Farmyard Manure and Fertilizer Practices
The adoption of recommended farmyard manure (FYM) application (20–25 t/ha) showed relatively low full adoption. Only 11.66 per cent of farmers fully adopted this practice, while a majority (55.00%) adopted it partially. A substantial proportion (33.33%) did not adopt FYM application. Although farmers recognize the benefits of FYM in improving soil fertility and moisture retention, limited availability of livestock, high transportation costs and labor requirements may have restricted full adoption.
In contrast, the recommended fertilizer dose (100:50:50 kg N:P/ha) was partially adopted by a large majority of farmers (67.50%), while only 21.66 per cent fully adopted it. A small percentage (10.83%) did not adopt the recommendation. Partial adoption of fertilizer doses suggests that farmers apply fertilizers based on experience or economic constraints rather than following precise recommendations. High input costs and uncertainty regarding optimal fertilizer benefits may discourage full adoption.
Adoption of Improved Varieties and Seed Practices
The adoption of improved onion varieties such as Arka Kalyan and Bhima Super revealed mixed trends. More than half of the farmers (54.16%) fully adopted improved varieties, while 11.66 per cent adopted them partially. However, a considerable proportion (45.83%) did not adopt improved varieties at all, indicating continued reliance on traditional varieties. Although improved varieties offer higher yields and better disease resistance, limited access to quality seeds and lack of confidence in their performance under local conditions may have constrained adoption.
Seed-related practices also exhibited low levels of full adoption. The recommended seed rate (8-10 kg/ha) was fully adopted by only 4.16 per cent of farmers, while 61.66 per cent adopted it partially. A notable proportion (34.16%) did not adopt the recommended seed rate. This trend indicates that farmers are aware of the importance of seed rate but are reluctant to follow exact recommendations, possibly due to traditional practices or lack of technical guidance. Seed treatment with bio-fertilizers also showed low adoption levels, with only 14.16 per cent of farmers fully adopting the practice and 20.00 per cent adopting it partially. A majority (64.16%) did not adopt seed treatment, suggesting limited awareness and perceived complexity of the practice.


[image: ]Figure -1 Overall distribution of onion farmers according to their adoption of onion production technologies
Adoption of Micro-nutrients and Plant Growth Regulators
The application of micro-nutrients such as gypsum (10-12 kg/ha) showed moderate adoption levels. About 36.66 per cent of farmers fully adopted the practice, while 45.00 per cent adopted it partially. A smaller proportion (18.33%) did not adopt it. Partial adoption indicates that farmers recognize the role of micro-nutrients in enhancing crop growth but may lack adequate knowledge regarding correct dosage and application methods. The use of plant growth regulators such as Miracular (2 ml/litre) had very low adoption. Only 5.00 per cent of farmers fully adopted the practice, while 22.50 per cent adopted it partially. A majority (60.83%) did not use plant growth regulators at all. Low adoption may be attributed to unfamiliarity with growth regulators, perceived risk and high costs.
Adoption of Sowing Methods and Spacing
The adoption of sowing methods varied among farmers. Transplanting recorded moderate full adoption (42.50%), followed by line sowing (37.50%). Criss-cross sowing showed lower full adoption (20.83%), while broadcasting was the least preferred method, with only 18.33 per cent fully adopting it and 81.66 per cent not adopting it at all. These results suggest a gradual shift toward more organized sowing methods that ensure better plant spacing and crop management. Regarding spacing, recommended spacing for Kharif onion (15 × 10 cm) was fully adopted by 49.16 per cent of farmers, while 25.83 per cent adopted it partially. However, spacing recommended for late Kharif (15 × 15 cm) had very low full adoption (8.33%), with a majority (59.16%) not adopting it. Variations in spacing adoption indicate farmers’ preference for flexible practices based on field conditions rather than standardized recommendations.
Intercropping and Cultural Operations
Intercropping practices showed clear preference for sole cropping, which was adopted by 85.83 per cent of farmers. Onion + chili intercropping was adopted by only 20.00 per cent, while onion + chili + Jaidhar cotton had very low adoption (4.16%), with 95.83 per cent of farmers not adopting it. The dominance of sole cropping may be due to its simplicity and farmers’ focus on maximizing onion yields.
Among cultural operations, thinning was fully adopted by only 21.66 per cent of farmers, whereas weeding was universally practiced, with 100 per cent adoption. The universal adoption of weeding highlights its critical importance in onion cultivation for reducing competition and enhancing plant growth.
Irrigation, Pest, Disease and Weed Management
Protective irrigation during Kharif was fully adopted by 87.53 per cent of farmers, though a considerable proportion (73.33%) did not adopt this practice consistently. Nearly all farmers (95.83%) constructed diversion channels during heavy rains, indicating proactive risk management strategies. In pest and disease management, biological control methods such as neem oil had very low adoption (2.50%). Chemical pest management practices showed higher adoption, with Imidacloprid being partially adopted by 41.66 per cent and fully adopted by 26.66 per cent of farmers. Spinosad recorded moderate adoption, with 20.83 per cent full and 35.00 per cent partial adoption. Barrier cropping had low adoption, with 70.00 per cent of farmers not using it. Weed management practices showed that manual weeding (5–6 times) was partially adopted by 53.33 per cent of farmers. Chemical weed control using Pendimethalin was partially adopted by 56.66 per cent and fully adopted by 25.83 per cent of farmers. Oxyflorotin and Turga Super recorded moderate partial adoption, while Butachlor was least preferred, with 70.00 per cent non-adoption.
Harvesting Practices and Yield
The application of potassium nitrate (KNO₃) one month before harvesting was partially adopted by 61.66 per cent of farmers, while 34.16 per cent fully adopted it. Limited full adoption may be due to cost considerations and insufficient technical knowledge regarding its benefits. Yield levels indicated that a majority of farmers (71.66%) achieved medium yields (15–20 t/ha), while only 9.16 per cent achieved full yield potential. This suggests that although partial adoption of technologies enables moderate yields, full adoption of recommended practices is necessary to achieve optimal productivity. These findings align with earlier studies by Agarwal (2013) and Naik et al. (2015).
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