


Assessment of groundnut varieties through on farm trials in tribal area of ASR district


Abstract:
Groundnut productivity in the tribal areas of Alluri Sitharama Raju (ASR) district remains low due to the use of traditional, low-yielding varieties and limited adoption of scientific practices. To address this, Krishi Vigyan Kendra (KVK), Kondempudi conducted On-Farm Testing (OFT) for three consecutive early kharif seasons (2020–21 to 2022–23) across major tribal villages to evaluate the performance of improved varieties Kadiri Lepakshi (K-1812) and Nitya Haritha (TCGS-1157) against the farmers’ variety K-6. Results showed that Kadiri Lepakshi consistently recorded the highest yields across all years, with a pooled mean yield of 18.0 q/ha and a 31.5% increase over farmers’ practice, followed by Nitya Haritha with 16.4 q/ha and a 19.5% yield advantage. Gap analysis indicated lower technology gap and technology index for Kadiri Lepakshi, confirming its better adaptability under rainfed tribal conditions. Economic analysis further revealed that Kadiri Lepakshi achieved the highest pooled net returns (₹71,566/ha) and B:C ratio (2.7), followed by Nitya Haritha (2.5), while farmers’ practice recorded the lowest profitability. Overall, the study demonstrates that adopting improved varieties, particularly Kadiri Lepakshi, can significantly enhance groundnut productivity and farm income in ASR district, highlighting the importance of varietal replacement and strengthened extension support in tribal farming systems.
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Introduction:
Groundnut (Arachis hypogaea L.), commonly known as peanut, is a major oilseed and food legume widely grown in tropical and subtropical regions. It plays a crucial role in human nutrition and agricultural economy due to its high-quality edible oil, rich protein content, and multipurpose utility in food processing, confectionery, fodder, and several industrial applications. The seeds contain 45–50% oil and 25–30% protein, making groundnut an excellent source of dietary energy and a valuable cash crop for millions of farmers. In Alluri Sitharama Raju (ASR) district, groundnut is one of the predominant oilseed crops cultivated by small and marginal farmers, particularly in tribal areas, contributing significantly to household income, nutritional security, and rural livelihoods.
In the tribal pockets of ASR district, groundnut is mostly cultivated as an early kharif crop under rainfed conditions. Despite its importance, the productivity of groundnut in these regions remains low. The primary reason is the widespread use of local, old, and traditional varieties, which are inherently low-yielding and highly susceptible to leaf spot diseases, drought stress, and pest infestation. In addition, tribal farmers generally have limited access to high-yielding, improved, disease-resistant varieties, due to lack of seed availability and poor linkages with formal seed systems. The situation is further aggravated by inadequate knowledge of scientific practices such as seed treatment, soil test-based nutrient management, timely weed control, micro-nutrient application, and integrated pest and disease management. Most farmers follow traditional cultivation methods, and the undulating terrain, low soil fertility, and erratic rainfall further contribute to reduced yields. As a result, significant yield gaps exist between potential and actual farm productivity.
Recognizing these challenges, Krishi Vigyan Kendra (KVK), Kondempudi undertook a systematic effort to introduce and evaluate newly released, high-performing groundnut varieties suitable for tribal farming conditions. To address the issue of low productivity and promote varietal replacement, KVK conducted On-Farm Testing (OFT) trials across different villages in ASR district for three consecutive early kharif seasons—2020–2021, 2021–2022, and 2022–2023. The study focused on assessing the yield performance, adaptability, and disease tolerance of improved varieties under real farming situations. The newly released varieties Kadiri Lepakshi (K-1812) and Nitya Haritha (TCGS-1157) were evaluated against the farmers’ traditional variety K-6. Kadiri Lepakshi is known for its high pod yield, tolerance to foliar diseases, and suitability for rainfed conditions, while Nitya Haritha is recognized for early maturity, high shelling percentage, and better drought resilience.
The primary objective of the OFT was to identify suitable varieties that could effectively replace older cultivars and significantly enhance productivity and profitability in tribal areas. The trials also aimed to create awareness among farmers regarding the advantages of improved seed, scientific crop management practices, and timely operations to achieve higher yields. The introduction of new varieties, coupled with demonstrations on improved agronomic practices, has the potential to bridge the prevailing yield gaps, strengthen food and nutritional security, and enhance income levels of tribal farmers in ASR district. Overall, the study highlights the importance of varietal improvement, quality seed access, and technical support in improving groundnut productivity under rainfed tribal farming systems.
Methodology:  The On-Farm Testing (OFT) trials were conducted by Krishi Vigyan Kendra (KVK), Kondempudi across various villages of Alluri Sitharama Raju (ASR) district, including Sirsapalli, Hukkumeta, Neelamputtu, Gasabu, Pedabhyalu, Tadigiri, Baramasi, Galaganda, and other tribal locations. These trials were implemented over three consecutive early kharif seasons—2020–21, 2021–22, and 2022–23—to assess the performance of improved groundnut varieties under real farmer field conditions. A total of 15 on-farm trials were conducted during this period, covering different micro-agroclimatic conditions and red soil types commonly found in the district.
The primary objective of these OFTs was to evaluate the yield performance, adaptability, and acceptability of the newly released groundnut varieties in comparison to the farmers’ traditional practices. To ensure accurate assessment, data collection followed standard agronomic protocols. At each trial location, crop yield was measured from a 5 m × 5 m (25 m²) area in both the OFT plot (improved varieties) and the farmers’ practice plot (traditional variety). The harvested pods were dried, weighed, and the grain weight obtained from each sampling unit was recorded. These weights were then converted into kilograms per hectare (kg/ha) using appropriate conversion factors to ensure uniformity and comparability across locations and seasons.
To quantify the effectiveness of the intervention and identify yield gaps, gap analysis was carried out using parameters suggested by Yadav et al. (2004) and Verma et al. (2014). These parameters typically include:
Formulae is as follows
Technology gap = Potential yield – Demonstration yield
Extension gap = Demonstration yield – Farmer’s yield
Technology index = (Potential yield – Demonstration yield)  X 100
                                              Potential yield 
% Yield Increase = (Demonstration yield – Farmer’s practice yield)  X 100
                                              Farmer’s practice yield
Results and discussion:
Pod Yield: Highest pod yield was consistently recorded with Kadiri Lepakshi (K-1812) across all the three years of study, followed by Nitya Haritha (TCGS-1157) and the farmers’ traditional variety K-6. The detailed pod yield performance of the varieties for the years 2020–21, 2021–22, and 2022–23 is presented in Table 1. During the first year of the trial (2020–21), both improved varieties exhibited a clear and significant yield advantage over farmers’ practice. Kadiri Lepakshi recorded the highest pod yield of 17.7 q/ha, which represented a 28.3% increase over the farmers’ practice yield of 13.8 q/ha. Nitya Haritha also performed significantly better than the local variety, registering 16.8 q/ha, which was 21.7% higher than the farmers’ practice. The superior performance of improved varieties in the first year indicates their better genetic potential to perform under rainfed tribal farming conditions and their resilience against prevailing biotic and abiotic stresses.
During the second year (2021–22), the yield superiority of Kadiri Lepakshi became even more evident. It produced 18.2 q/ha, achieving a 36.8% higher yield compared to farmers’ practice (13.3 q/ha). Nitya Haritha recorded 16.4 q/ha, registering a 23.3% increase over the traditional variety. The enhanced yield advantage during this year may be attributed to comparatively favorable rainfall distribution, better soil moisture availability, and improved crop management practices adopted by farmers through regular monitoring and technical guidance by KVK. This suggests that improved varieties, when combined with recommended agronomic practices, respond better to favorable environmental conditions and exhibit higher yield potential.
In the third and final year of the study (2022–23), Kadiri Lepakshi continued to maintain its superior performance with a pod yield of 18.1 q/ha, marking a 29.3% increase over farmers’ practice (14.0 q/ha). Nitya Haritha yielded 15.9 q/ha, reflecting a 13.6% improvement over the traditional variety. Although the yield advantage for Nitya Haritha was slightly lower compared to the previous two years, both improved varieties still outperformed farmers’ practice, demonstrating their consistent adaptability across varying climatic and soil conditions of ASR district. The slight reduction in percentage gain for Nitya Haritha in the final year could be influenced by fluctuations in rainfall pattern, possible disease incidence, or site-specific soil fertility variations.
Pooled Results: When the data from all three years were combined, a clear and consistent trend emerged in the performance of the improved groundnut varieties. Kadiri Lepakshi (K-1812) recorded the highest pooled average pod yield of 18.0 q/ha, which reflects a 31.5% yield advantage over the farmers’ practice (13.7 q/ha). This substantial increase indicates that Kadiri Lepakshi not only performs well in individual years but also maintains its superiority across varying climatic conditions, soil types, and management levels typically observed in tribal farming systems of ASR district. Such stability across environments reflects its high adaptability, strong genetic potential, and resilience to common production constraints such as intermittent dry spells and foliar diseases.
Nitya Haritha (TCGS-1157) also demonstrated notable performance in pooled analysis, with an average yield of 16.4 q/ha, registering a 19.5% increase over the traditional variety. This indicates that Nitya Haritha, while slightly lower yielding than Kadiri Lepakshi, consistently provides a considerable improvement over local practices. Its moderate maturity duration, good shelling percentage, and better tolerance to moisture stress make it a viable option for farmers, particularly in areas where rainfall variability is a concern.
The pooled results strongly confirm that Kadiri Lepakshi is more consistent, stable, and higher yielding, making it a highly promising variety for large-scale adoption in the ASR district. Its superior performance over three years suggests that it is less affected by the year-to-year variations in weather and field conditions. Nitya Haritha, on the other hand, offers a reliable alternative with significant yield benefits, which is especially important for farmers who prefer a variety that matures earlier or fits better into their existing cropping systems.
The overall pooled analysis clearly highlights the importance of varietal replacement as a strategy to bridge the yield gap between potential and actual yields. Adoption of these improved varieties can help tribal farmers overcome the limitations associated with traditional varieties, improve pod yield, enhance income, and strengthen the sustainability of groundnut cultivation in the region. The consistent performance of both varieties across multiple years also indicates that they can be confidently recommended through frontline demonstrations, seed production programs, and extension activities to promote widespread adoption and achieve higher productivity at the district level. These findings are in agreement with the reports of Jyothi et al. (2023), Pattanayak et al. (2025), Nagaraju et al. (2024), Sahaja Deva et al. ( 2023), Pawar et al. (2018), Pawar et al. (2017), and Saravanan et al. (2018)




[bookmark: _GoBack]Table:1 Pooled data of three consecutive years on  Pod yield of groundnut under 
             demonstration   and farmers practice
	Year 
	Pod Yield (q/ha)
	% yield increase over farmer practice 

	
	
	

	
	Nitya Haritha
	Kadiri Lepakshi
	Farmers practice
	Nitya Haritha
	Kadiri Lepakshi
	Farmers practice

	2020-21
	16.8
	17.7
	13.8
	21.7
	28.3
	--

	2021-22
	16.4
	18.2
	13.3
	23.3
	36.8
	--

	2022-23
	15.9
	18.1
	14.0
	13.6
	29.3
	--

	Pooled
	16.4
	18.0
	13.7
	19.5
	31.5
	


Gap Analysis: 
The pooled results across three years clearly demonstrate that Kadiri Lepakshi (K-1812) consistently outperformed both Nitya Haritha (TCGS-1157) and the farmers’ traditional variety (K-6) in achieving higher pod yield and realizing a greater proportion of its potential yield. Kadiri Lepakshi recorded the lowest technology gap of 2.0 q/ha and the lowest technology index of 10.0%, which indicates its remarkable adaptability, stability, and suitability under the rainfed and varied agro-ecological conditions of ASR district. A lower technology gap reflects a smaller difference between the demonstrated yield and the potential yield of the variety, showing that farmers were able to achieve near-optimal performance even under field-level constraints. Although Kadiri Lepakshi exhibited a relatively higher extension gap (4.3 q/ha), this highlights the substantial additional yield it can offer over farmers’ practice and underscores the need for greater dissemination, seed availability, and farmer-level adoption.
Table:2 Pooled data of three consecutive years on  Technology gap, Extension gap and  Technology index of groundnut under demonstration   and farmers practice
	Year 
	Technology gap (Q/ha)
	Extension gap (Q/ha)
	Technology index (%)

	
	Nitya Haritha
	Kadiri Lepakshi
	Farmers practice
	Nitya Haritha
	Kadiri Lepakshi
	Farmers practice
	Nitya Haritha
	Kadiri Lepakshi
	Farmers practice

	2020-21
	3.2
	2.3
	6.2
	3.0
	3.9
	--
	16.0
	11.5
	31.0

	2021-22
	3.6
	1.8
	6.7
	3.1
	4.9
	--
	18.0
	9.0
	33.5

	2022-23
	4.1
	1.9
	6.0
	1.9
	4.1
	--
	20.5
	9.5
	30.0

	Pooled
	3.6
	2.0
	6.3
	2.7
	4.3
	--
	18.2
	10.0
	31.5



Nitya Haritha also performed better than the traditional variety, with a technology gap of 3.6 q/ha and a technology index of 18.2%, indicating favorable adaptability but slightly less consistency compared to Kadiri Lepakshi. Meanwhile, the farmers’ practice (K-6) consistently recorded the highest technology gap (6.3 q/ha) and the highest technology index (31.5%), indicating that traditional varieties are far from achieving their potential yield and highlighting the large yield gaps that can be effectively bridged by adopting improved varieties.
The observed technology gap may be attributed to soil fertility variations, uneven rainfall distribution, micro-environmental differences, pest and disease pressure, and partial adoption of recommended agronomic practices. These findings align with the observations of Mandavkar et al. (2012), who reported that variability in soil health status and weather fluctuations often restrict crops from reaching their full potential. In the present study, although improved varieties significantly enhanced yield, the technology gap persisted due to incomplete implementation of improved practices, such as optimum fertilizer application, timely weeding, seed treatment, and pest management. Bridging this gap requires strengthening farmer knowledge, ensuring timely access to inputs, and improving the reach of extension services, ultimately enhancing productivity and sustainability of groundnut cultivation.
The extension gap recorded across the trials indicates that a considerable proportion of farmers have yet to adopt improved groundnut production technologies. As reported by Lakhani et al. (2020), large extension gaps reflect insufficient awareness, limited access to quality seed, and inadequate exposure to scientific crop management. The extension gap in the present study reinforces the need for intensive farmer education, capacity-building programs, frontline demonstrations, farmer training, and regular field visits. Strengthening location-specific on-farm research and promoting improved packages of practices will reduce the extension gap and encourage wider adoption, as supported by Shankar et al. (2022).
The lowest technology index recorded for Kadiri Lepakshi during the study indicates that farmers were able to attain yields closer to the variety’s potential, demonstrating its strong suitability to local farming conditions. A low technology index also reflects the effectiveness of the demonstrated technologies and highlights the crucial role played by KVK in training and supporting farmers. As emphasized by Dash et al. (2021), Pawar et al. (2017) and  Shaktawat (2021), a lower technology index serves as evidence that improved technologies can be efficiently transferred to farmers, provided that adequate training, demonstrations, and handholding are offered. Therefore, continued efforts by KVK—such as training non-beneficiary farmers, establishing seed hubs, conducting larger-scale demonstrations, and providing advisory services—are essential to promote the widespread adoption of improved cultivation practices and ensure sustained productivity gains in groundnut.
Economics : The economic analysis presented in Table 3 clearly highlights the financial superiority of improved groundnut varieties over farmers’ traditional practices. Based on the pooled results across three years, Kadiri Lepakshi achieved the highest gross returns (₹1,13,162/ha) and net returns (₹71,566/ha), along with the maximum B:C ratio of 2.7. This consistently high profitability reflects the variety's superior yield performance, better adaptability to local agro-climatic conditions, and its ability to respond effectively to improved production practices. The higher B:C ratio also indicates that every rupee invested in Kadiri Lepakshi cultivation generated substantially greater returns, making it a financially attractive option for farmers.
Nitya Haritha ranked next, registering pooled gross returns of ₹1,01,948/ha, net returns of ₹60,353/ha, and a B:C ratio of 2.5. Although economically profitable and better than farmers’ practice, it showed slightly lower returns compared to Kadiri Lepakshi. This difference may be attributed to moderate yield variability, differences in input utilization efficiency, or its relatively lower responsiveness to local micro-environments. Nonetheless, it remains a viable option for farmers seeking improved profitability over traditional varieties.
By contrast, farmers’ practice consistently showed the lowest gross and net returns, resulting in a comparatively poor B:C ratio. This highlights the economic limitations of traditional or older varieties, which often suffer from low yield potential, susceptibility to biotic and abiotic stresses, and suboptimal input use efficiency. The lower profitability under farmers’ practice underscores the significant economic gap that can be bridged through the adoption of improved varieties and scientific management.
The present findings are in line with those reported by Jyothi et al. (2023), Ayyadurai et al. (2021) and Deva et al. (2023)  who also observed that adoption of high-yielding groundnut varieties substantially enhanced farmers’ income and benefit–cost ratios compared to conventional practices. This reinforces the importance of varietal improvement and technology dissemination in enhancing farm profitability, reducing production risks, and ensuring sustainable livelihood improvement for groundnut growers.
Overall, the economic evaluation strongly suggests that promoting Kadiri Lepakshi and Nitya Haritha through frontline demonstrations, capacity-building programmes, and input support can significantly enhance farmers’ income, thereby improving the economic viability of groundnut cultivation in the region

Table:3 Pooled data of three consecutive years on  Economics of groundnut under demonstration   and farmers practice.
	Year 
	Gross Returns (Rs/ha)
	Net Returns (Rs/ha)
	B:C ratio

	
	Nitya Haritha
	Kadiri Lepakshi
	Farmers practice
	Nitya Haritha
	Kadiri Lepakshi
	Farmers practice
	Nitya Haritha
	Kadiri Lepakshi
	Farmers practice

	2020-21
	100800
	106200
	90000
	59050
	64450
	50280
	2.4
	2.5
	2.3

	2021-22
	112000
	127400
	105000
	74266
	89666
	66488
	3.0
	3.4
		2.7




	2022-23
	93044
	105885
	84913
	47742
	60583
	40804
	2.1
	2.3
	1.9

	Pooled
	101948
	113162
	93304
	60353
	71566
	52524
	2.5
	2.7
	2.3



Conclusion: 
The on-farm testing results clearly established that the adoption of the high-yielding groundnut variety Kadiri Lepakshi significantly enhanced both productivity and profitability in the ASR district. The considerable increase in pod yield, along with consistently higher gross and net returns, demonstrates the clear superiority of this improved variety over the existing farmers’ practices. The higher benefit–cost ratio achieved with Kadiri Lepakshi reaffirms its economic viability and suitability for resource-conserving, profitable groundnut cultivation. The multi-year results highlight the strong genetic potential, adaptability, and stability of Kadiri Lepakshi under local agro-climatic conditions. These advantages make it a highly promising option for large-scale varietal replacement, enabling farmers to enhance yield levels without significant additional investment. The study also emphasizes the role of improved varieties as a practical, low-cost, and high-impact intervention for strengthening groundnut production systems. Overall, the findings underscore that promoting Kadiri Lepakshi in the ASR district can substantially improve groundnut productivity, increase farmers’ income, and contribute to sustainable agricultural development in the region
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