



An Empirical Analysis of the Impact of Scientific Farming on Farm Practices, Crop Yield and Capacity Building Among KVK Beneficiary Farmers
                                                                           Abstract
The present study was conducted during in the Kalyan Karnataka region covering four districts, namely Kalaburagi, Raichur, Yadgir and Bidar. An ex-post facto research design was followed to assess the impact of Krishi Vigyan Kendras (KVKs) on the adoption of scientific farming practices by beneficiary farmers. A multistage purposive random sampling technique was employed for the selection of respondents. From the selected districts, twelve taluks and twenty-four villages were identified and a total sample size of 240 KVK beneficiary farmers was selected. Keeping in view the objectives of the study, a structured interview schedule was developed, pre-tested in a non-sample area and standardized accordingly. The required data were collected through personal interviews and were coded, tabulated, analyzed and interpreted using suitable statistical tools. The results of the study revealed that scientific farming interventions through KVKs had a significant and positive impact on the behavioural attributes of farmers. The knowledge level of respondents increased from 45to 85per cent, while adoption of scientific farming practices doubled from 40to 80per cent. Farmers’ attitude towards scientific farming improved from 50 to 88 per cent and skill enhancement increased from 35 to 80 per cent. Decision-making ability and problem-solving capacity showed sharp increases from 30 to 75 per cent and from 25 to 70per cent respectively. The adoption of scientific farming practices resulted in remarkable gains in crop productivity. Cotton yield increased from 5.43 to 8.50 qtl/acre, chilli from 4.11 to 14.29 qtl/acre, paddy from 10 to 15qtl/acre and maize from 8.00 to 18.27 qtl/acre. Participation in capacity-building activities also increased, with ICT-based learning rising from 15 to 55 per cent and Farmer Field School participation from 8 to 30 per cent. The study clearly establishes the effectiveness of KVKs in promoting scientific farming, enhancing productivity and empowering farmers in the region.
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INTRODUCTION
Agricultural development in India has witnessed a substantial shift over the last five decades, moving from subsistence-based production systems to market-oriented and technology-driven farming. Despite notable progress, the diffusion and adoption of improved agricultural technologies remain uneven, particularly among small and marginal farmers who constitute more than 85 per cent of the farming population. In this context, Krishi Vigyan Kendras (KVKs) have emerged as a crucial institutional mechanism for the last-mile delivery of agricultural innovations. Functioning as district-level Farm Science Centres under the aegis of the Indian Council of Agricultural Research (ICAR), KVKs aim to bridge the persistent gap between agricultural research and its application at the farm level through participatory, need-based and location-specific approaches. 
KVK Through mandates of technology assessment, capacity building, quality input production, frontline demonstrations and functioning as knowledge hubs, played a pivotal role in promoting scientific farming practices nationwide.

Scientific farming constitutes the core operational philosophy of KVKs and involves the application of research-based, locally adapted and sustainability-oriented agricultural practices, including improved crop varieties, efficient resource management, integrated nutrient and pest management, mechanisation and post-harvest interventions. The relevance of such interventions is particularly pronounced in the Kalyana Karnataka region, characterized by semi-arid conditions, erratic rainfall, low irrigation coverage and socio-economic constraints. In this challenging context, KVKs have been instrumental in introducing drought-tolerant technologies, strengthening farmers’ capacities, improving productivity and enhancing livelihood resilience. Considering the substantial public investment allocated to KVKs and their multidimensional role in agricultural transformation, a systematic assessment of their impact on farmers’ behavioural changes, productivity and capacity building is both timely and essential. Therefore, the present study is undertaken to critically examine the impact of Krishi Vigyan Kendras on the adoption of scientific farming practices and their resultant effects on farmers’ socio-economic conditions in the context of ongoing agricultural transformation.
METHODOLOGY
The present investigation was carried out in the Kalyan Karnataka region during the period 2024–2025. An ex-post facto research design was adopted, as the phenomenon under study adoption of scientific farming practices by KVK beneficiary farmers had already occurred and was continuing. This design was considered appropriate since the independent variables were not manipulable and the researcher had no direct control over them. A multistage random sampling technique was employed to select a representative sample of respondents. Initially, a list of training and extension programmes conducted by the seven Krishi Vigyan Kendras (KVKs) of the Kalyan Karnataka region was obtained through consultation with senior scientists and programme coordinators. Based on the higher frequency of training and extension activities conducted during the reference period, four districts Kalaburagi, Raichur, Yadgir and Bidar were purposively selected for the study. From each selected district, three taluks with the highest number of KVK training beneficiaries were identified, resulting in a total of twelve taluks. Further, two villages from each selected taluk were chosen, making a total of twenty-four study villages.

For the selection of respondents, lists of KVK beneficiary farmers trained during the previous three years were obtained from the respective KVKs and cross-verified with officials of Raitha Samparka Kendras (RSKs). Farmers who had participated in multiple KVK training programmes and were actively practicing scientific farming were considered eligible. Using a simple random sampling procedure, ten farmers were selected from each village, constituting a total sample of 240 KVK beneficiary farmers. Data were collected using a pre-tested, structured and standardized interview schedule, which was refined based on a pilot test conducted in a non-sample area. The collected data were subsequently coded, tabulated and analyzed using appropriate statistical tools and software to draw meaningful inferences.

RESULTS AND DISCUSSION

It is apparent from Table 1 that scientific farming interventions had a positive and significant impact on the knowledge, attitude and adoption behaviour of KVK beneficiaries. The knowledge level of respondents increased from 45 per cent to 85 per cent showing an 88.89 per cent improvement indicating effective transfer of scientific information and awareness through KVK trainings and demonstrations. Similarly, the adoption rate improved from 40 per cent to 80 per cent with a cent per cent rise reflecting the enhanced confidence and practical application of improved technologies among farmers.

The attitude of farmers towards scientific farming showed a notable increase from 50 per cent to 88 per cent (76%) signifying a more positive perception toward modern agricultural practices. Skill enhancement rise from 35 per cent to 80 per cent marking a 128.6 per cent improvement which may be attributed to the regular capacity-building programmes, field demonstrations and hands-on training organized by KVKs.

The decision-making ability and problem-solving capacity of farmers also exhibited sharp increases of 150 per cent and 180 per cent respectively showing that scientific farming helped farmers become more analytical and independent in managing farm operations. Further, record-keeping ability and awareness about market trends increased by 266.70 per cent and 195.50 per cent respectively indicating improved managerial and marketing orientation among the beneficiaries.

The probable reason might be that, after KVK interventions substantially enhanced farmers technical knowledge, adoption levels and behavioural competencies, leading to more informed and efficient farm management. Continuous participation in KVK training programmes, demonstrations and exposure visits enabled farmers to gain practical insights into modern cultivation techniques, input optimization and climate-resilient practices. This consistent engagement not only improved their decision making ability and problem-solving capacity but also increased their awareness of government schemes, subsidy provisions and market opportunities. As a result, farmers became more confident in adopting new technologies, diversifying their enterprises and reducing production risks through scientific planning and management.

Moreover, the holistic approach of KVK’s integrating training, advisory services and on-field demonstrations helped transform traditional farmers into progressive learners and innovators. Their improved technical proficiency and management skills contributed to better productivity, income stability and sustainable resource utilization. Such positive behavioural and attitudinal changes reflect the effectiveness of KVK’s as grassroots institutions in promoting scientific farming and empowering rural communities towards self-reliant agriculture. The findings are in close agreement with those of Akshaya et al. (2013), Bharati (2019), Pralhad et al. (2020) Kumar et al. (2022), Bamne et al.  (2023) and Das (2022) who also reported significant improvements in farmers knowledge, skill enhancement and adoption behaviour following KVK interventions.

Table 1.  Impact of scientific farming on respondents with regards to behavioural and other up keeping of records

(n=240)

	Sl. No.
	Particulars
	Before
	After
	Change (%)

	1
	Knowledge
	45.00
	85.00
	88.89

	2
	Adoption
	40.00
	80.00
	100.0

	3
	Attitude
	50.00
	88.00
	76.0

	4
	Skill enhancement
	35.00
	80.00
	128.6

	5
	Decision making ability
	30.00
	75.00
	150.0

	6
	Problem solving capacity
	25.00
	70.00
	180.0

	8
	Record keeping ability
	15.00
	55.00
	266.7

	9
	Awareness about market trends
	22.00
	65.00
	195.5


It is evident from Table 2 that the adoption of scientific farming practices by KVK beneficiaries brought a remarkable improvement in crop productivity across different crops. The productivity of cotton increased from 5.43 qtl/acre to 8.5 qtl/acre showing a 56.54 per cent rise which may be attributed to the adoption of improved varieties, timely sowing, balanced fertilizer application and effective pest management. Similarly, chilli recorded a substantial increase from 4.11 qtl/acre to 14.29 qtl/acre with a 247.69 per cent rise indicating the benefits of scientific crop management and proper use of micronutrients and irrigation scheduling.

Among cereal crops, paddy yield increased from 10 qtl/acre to 30.29 qtl/acre with a 50.00 per cent improvement while maize showed an increase. from 08 qtl/acre to 18.27 qtl/acre registering a 182.37 per cent gain. In the case of pulses, red gram, green gram, horse gram and chickpea recorded significant increases of 68.16, 88.02, 100.73 and 157.62 per cent respectively reflecting better varietal selection, integrated nutrient management and adoption of moisture conservation techniques.

Oilseed crops also showed a remarkable increase in productivity, with groundnut yield rising from 06.13 to 09.09 qtl/acre, sunflower from 03.39 to 06.22 qtl/acre, sesame from 01.89 to 02.50 qtl/acre and niger from 01.24 to 02.15 qtl/acre. Similarly, the yields of jowar and wheat improved by 54.80 per cent and 125.74 per cent, respectively, owing to better management practices, efficient water use and the adoption of high-yielding varieties.

The remarkable improvement in crop productivity among KVK beneficiary farmers can be attributed to the comprehensive and practical approach of scientific farming promoted through KVK interventions. Farmers who participated in KVK programmes gained hands-on exposure to improved agronomic practices such as seed treatment, soil testing-based fertilizer application, integrated pest and disease management and water-saving irrigation techniques like drip and sprinkler systems. These practices not only enhanced yield but also improved soil health and input-use efficiency. The introduction of high-yielding and climate-resilient varieties, coupled with proper spacing, weed management and mechanized operations, further contributed to the observed yield gains in major crops like cotton, paddy, maize and red gram.

Moreover, the KVKs emphasis on need-based training, Front Line Demonstrations (FLDs) and field days helped bridge the knowledge gap between research institutions and farmers. Such exposure motivated farmers to adopt scientific crop management practices more confidently. The increased yield in commercial and pulse crops due adoption of improved varieties suited to local agro climatic conditions, timely sowing and effective moisture conservation measures promoted by KVKs. Additionally, the regular follow-up, monitoring and technical backstopping by KVK scientists ensured that farmers implemented recommended practices correctly and consistently. This sustained extension support helped reduce production risks, improved resource utilization and ultimately led to higher productivity and profitability across all major crops. The findings reaffirm the crucial role of KVKs in transforming traditional farming systems into more scientific and sustainable agriculture. Results are in line with the findings of Paliwal et al. (2020), Sultana et al.(2020),Rashmi (2020),Dolma (2022),Wonde et al. (2022) and Rana(2025)
Table 2. Impact of scientific farming on KVK beneficiary farmers with regards to selected crops yield in study area

(n=240)
	Sl. No.
	Crop
	Average yield (Qtl/acre)
	Change in yield (%)

	
	
	Before
	After
	

	1
	Cotton
	5.43
	8.5
	56.54

	2
	Chilli
	4.11
	14.29
	247.69

	3
	Paddy
	10
	15.00
	50.00

	4
	Maize
	8
	18.27
	128.37

	5
	Red gram
	3.80
	6.39
	68.16

	6
	Green gram
	1.92
	3.61
	88.02

	7
	Horse gram
	1.36
	2.72
	100.73

	8
	Sesame
	1.89
	2.50
	32.28

	9
	Niger
	1.24
	2.15
	73.39

	10
	Jowar
	4.27
	6.61
	54.80

	11
	Ground nut
	6.13
	9.09
	48.29

	12
	Chickpea
	3.28
	8.45
	157.62

	13
	Wheat
	5.71
	12.89
	125.74

	14
	Sunflower
	3.39
	6.22
	83.48


The bird view of Table 3 clearly reveals that scientific farming interventions through KVKs have significantly enhanced the capacity-building activities of beneficiary farmers. The participation of farmers in training programs has increased considerably after the adoption of scientific farming practices. The number of farmers attending trainings once a month increased from 10 to 35 per cent, showing a strong inclination towards continuous learning and regular interaction with experts. Similarly, quarterly and six-monthly participation rose from 20 to 40 per cent and from 30to 50per cent respectively, indicating that farmers have become more consistent in attending capacity-building programs organized by KVKs and other developmental departments.

Participation in annual training also increased from 05 to 20 per cent, reflecting that even those who earlier attended infrequently are now showing greater interest in improving their knowledge and skills. The number of farmers who attended Farmer Field Schools increased from 08 to 30 per cent, signifying that experiential learning methods adopted by KVKs have encouraged farmers to learn by doing and adopt improved technologies effectively. The most notable change was observed in ICT-based learning, which increased from 15 to 55 per cent, showing that farmers are increasingly using digital tools such as mobile apps, WhatsApp groups, YouTube channels and online training platforms for acquiring knowledge.

 The notable increase in farmers participation in various capacity-building activities can be attributed to their growing awareness of the benefits of scientific farming and the visible results achieved through its adoption. Farmers became more interested in learning new methods as they experienced improvements in productivity and income. The increase in monthly, quarterly and half-yearly participation suggests that farmers now consider continuous learning an essential part of improving their farming efficiency and competitiveness.

The higher attendance in farmer field schools is due to the practical nature of these sessions, where farmers could observe real-time results and exchange ideas with peers, which enhanced confidence and curiosity to adopt improved practices. The remarkable growth in ICT-based learning is largely due to the wider availability of smartphones, social media and digital advisory services, enabling farmers to access timely information, weather updates and market trends conveniently.

These changes occurred because farmers have developed a positive attitude toward innovation, self-learning and technology use. The overall rise in capacity-building activities reflects a shift from traditional, experience-based farming to knowledge-driven agriculture, where farmers actively seek information to make informed decisions and sustain their productivity in a changing agricultural environment. Similar findings were reported by Singhal et al.(2017),Shanker (2017),Harikrishna and Naberia (2021),Kumar et al. (2022), Shivashankar et al.(2023) and Subbaiah et al.(2024)
Table 3. Impact of scientific farming on respondents with regards to capacity building activities
(n=240)

	Sl. No.
	Participation in training
	Before
	After
	Change (%)

	1
	Once a month
	10.0
	35.0
	25.0

	2
	Quarterly
	20.0
	40.0
	20.0

	3
	Once in six months
	30.0
	50.0
	20.0

	4
	Once in year
	5.0
	20.0
	15.0

	5
	Farmer field schools attended
	8.0
	30.0
	22.0

	6
	ICT-based learning
	15.0
	55.0
	40.0


CONCLUSION
The present study clearly establishes that scientific farming interventions implemented through Krishi Vigyan Kendras (KVKs) have brought about substantial and positive changes in the behavioural, managerial and learning dimensions of beneficiary farmers. Significant improvements were observed in knowledge, adoption, attitude, skill enhancement, decision-making ability, problem-solving capacity, record-keeping behaviour and market awareness after KVK interventions. These changes indicate that systematic exposure to scientific farming through trainings, demonstrations, field visits and advisory services has transformed farmers from traditional practitioners into informed decision-makers. The marked improvement in behavioural competencies highlights the effectiveness of KVKs in strengthening farmers’ confidence, analytical ability and managerial orientation, thereby enabling them to manage farm operations more efficiently and sustainably.

Further, the adoption of scientific farming practices resulted in remarkable gains in crop productivity across cereals, pulses, oilseeds and commercial crops, reflecting better utilization of inputs, adoption of improved varieties and effective crop management practices. The consistent rise in farmers’ participation in capacity-building activities, including Farmer Field Schools and ICT-based learning, indicates a clear shift towards continuous learning and technology-driven agriculture. Overall, the findings confirm that KVK-led scientific farming interventions play a crucial role in enhancing productivity, profitability and sustainability of farming systems while empowering farmers with knowledge, skills and adaptive capacity. Strengthening and scaling such extension efforts can further accelerate the transition towards resilient, knowledge-based and self-reliant agriculture in the study region.
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