


Original Research Article
[bookmark: _GoBack]YIELD AND ECONOMIC EVALUATION OF TOMATO HYBRIDS THROUGH FRONT LINE DEMONSTRATIONS IN KRISHNA DISTRICT, India 

ABSTRACT
Aim: The present study aimed to evaluate the performance, yield potential, and economic feasibility of tomato hybrids under Front Line Demonstrations (FLDs) in farmers’ fields of Krishna district, Andhra Pradesh, during the rabi seasons of 2023–24 and 2024–25. The main objective was to assess the effectiveness of improved production technologies in enhancing productivity and profitability of tomato cultivation under real farm conditions.
Study Design: The experiment was conducted under FLD, which serves as an effective tool for technology transfer by showcasing the production potential and economic benefits of newly released varieties and improved practices on farmers’ fields with their active participation.
Place and Duration of Study: The demonstrations were carried out across twelve locations in Krishna district, Andhra Pradesh, during the rabi seasons of 2023–24 and 2024–25, covering a total area of twelve acres for each treatment.
Methodology: Two tomato hybrids were evaluated. TO1 – Arka Samrat (introduced hybrid) and TO2– Chirayu (farmer’s practice). The data on growth, yield, and economic parameters were recorded and analyzed to compare the performance of both hybrids.
Results: The mean fruit weight was higher in Arka Samrat (88.93 g) compared to the farmer’s practice Chirayu (81.18 g). The mean fruit yield of Arka Samrat (50.85 t ha⁻¹) was also superior to Chirayu (45.64 t ha⁻¹), resulting in a yield advantage of 11.44%. Economic analysis revealed that Arka Samrat recorded a net return of ₹4,60,402 ha⁻¹ with a B:C ratio of 3.60:1, whereas Chirayu yielded a net return of ₹3,89,267 ha⁻¹ and a B:C ratio of 3.16:1.
Conclusion: The study clearly establishes that the adoption of Arka Samrat hybrid, along with the recommended package of practices, significantly enhances yield and profitability of tomato under the agro-climatic conditions of Krishna district. 
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1. INTRODUCTION 
Tomato (Solanum lycopersicum L.) is one of the most important solanaceous vegetable crops cultivated globally, ranking second in production after potato. Its extensive cultivation under tropical and subtropical conditions is attributed to its wide agro-climatic adaptability, high yield potential and nutritional significance. They are rich in vitamins, carotenoids, and phenolic compounds (Palop et al., 2010). Tomato is recognized as a “protective food crop” due to its high content of essential minerals, vitamins, and organic acids. Additionally, it provides bioactive compounds such as lycopene, β-carotene and ascorbic acid, which exhibit antioxidant, anti-inflammatory, antimicrobial, cardioprotective, and antithrombotic properties.
[bookmark: _Hlk211094572]According to the first advance estimate from the Union Ministry of Agriculture and Farmers Welfare, total vegetable production of the country for 2024-25 was approximately 2,14,563 thousand MT from an area of 11,431 thousand ha and the tomato production was 21,549 MT from an area of 853 thousand hectares (Anonymous, 2025). The major tomato-producing states include Andhra Pradesh, Madhya Pradesh, Karnataka, Gujarat, Odisha, West Bengal, Chhattisgarh, Bihar, Telangana, Tamil Nadu, Uttar Pradesh, Maharashtra, Haryana, and Himachal Pradesh, collectively accounting for nearly 90% of national production. Andhra Pradesh alone contributes 2,075.85 metric tons from 46.13 thousand hectares with an average productivity of 45 t/ha. (Anonymous, 2025).
Tomato cultivation is strongly influenced by agro-climatic factors. The crop thrives at 21–24°C and prefers well-drained sandy loam soils with high organic matter. It is sensitive to frost. High humidity and light intensity influences fruit set, color, and pigmentation. However, tomato productivity is constrained by several biotic stresses, including early blight, bacterial wilt (BW) and tomato leaf curl virus (ToLCV), which can lead to yield reductions. Tomato yield losses may reach 75 % in cases of early infection by certain pathogens (Panno et al., 2021). Additional challenges include low-quality seeds, suboptimal soil fertility, and pest infestations. In many regions of Andhra Pradesh, farmers primarily cultivate private hybrids, which, despite their high cost and widespread availability, often exhibit lower productivity under local conditions.
Krishi Vigyan Kendras’ (KVKs) play a strategic role in bridging yield gaps by conducting Front Line Demonstrations (FLDs) to introduce high-yielding, disease-resistant tomato hybrids and improved crop management practices. Participatory approaches in FLDs facilitate the evaluation of superior cultivars such as Arka Samrat, establish their suitability under specific agro-climatic conditions, and encourage adoption by farmers. Considering the variability in varietal performance influenced by soil, climatic conditions, and pest incidence, systematic evaluation of high-yielding tomato hybrids across diverse agro-climatic regions is crucial for identifying location-specific adaptable varieties. Such evaluations enable the identification of cultivars with enhanced yield potential, disease resistance, and adaptability, thereby supporting sustainable tomato production and improving farmer profitability. Therefore, the present study was conducted to demonstrate (FLD) on tomato hybrid Arka Samrat over local hybrids due to its high yield potential, tolerance to major diseases, superior fruit quality, and adaptability under local conditions.
2. MATERIALS AND METHODS
The present study was conducted at twelve locations in Krishna district as a Frontline Demonstration (FLD) under the Krishi Vigyan Kendra (KVK), Ghantasala, ANGRAU, during rabi seasons of the 2023–2024 and 2024-25 cropping season under open-field conditions on farmers’ holdings. The experiment was conducted at 12 locations of Krishna district, Andhra Pradesh with one acre area for each treatment in both the years i.e., in a total of 12 acres for each treatment. (24 acres for both the treatments). Tomato seeds were sown in protrays, and seedlings were raised following standard nursery practices. Healthy seedlings were transplanted to farmers’ fields at a spacing of 60 cm × 60 cm. All recommended cultural practices, including irrigation, fertilization, and pest and disease management, were followed uniformly across the demonstration plots. Regular training sessions, both on-campus and off-campus, were organized to promote the adoption of tomato productivity-enhancing technologies within the KVK operational area.
Morphological observations were recorded on twenty-five randomly selected plants per treatment per location, including plant height (cm), number of branches per plant, days to first flowering, days to first harvest, fruit weight (g), fruit diameter (cm), number of fruits per plant and yield (t/ha). Yield data for the improved practice and farmers practice were recorded at the time of all harvests and the percent yield gain in demonstrations over farmers practice were computed. Harvestings were done at every alternate day for two months. Additionally, the economics of cultivation were assessed by computing the cost of cultivation, gross returns, net returns, and benefit-cost ratio for each demonstration plot to evaluate the most profitable treatment combination. The economics were calculated using the following formula: 
1. Gross returns = Yield x Average Market price during all harvests
2. Net Returns = Gross Return - Total Cost of cultivation 
3. Gross B: C ratio = Gross Return / Total Cost of cultivation
3. RESULTS AND DISCUSSIONS
[bookmark: _Hlk209436395]The tomato cultivation practices executed for the existing practice and for the demonstration was provided in Table 1
Table 1: Particulars showing the details of tomato cultivation under existing farmer practices and through Front Line Demonstration
	S. No. 
	Particulars 
	Existing practices 
	Improved practices demonstrated through FLD 

	1 
	Hybrids 
	F1 hybrid i.e. Chirayu from market 
	Arka Samrat (Triple disease resistant) from ICAR –IIHR, Bengaluru 

	2 
	Raising of seedlings 
	Raised in protrays filled with media (Cocopeat + vermicompost)
	Raised in protrays filled with media (Cocopeat + vermicompost) 

	3 
	Fertilizer application 
	Improper management 
i.e. Application of Urea and complex fertilizers.
	Recommended Dose of Fertilizers (RDF) 
FYM @ 20 tonnes/ha 
N:P: K @ 120:60:60 Kg/ha 

	4 
	Intercultural operations 
	Staking followed for one season
	Staking not followed 

	5 
	Diseases and Pest 
management 
	Over doses of fungicides and pesticides used 
	As the hybrid is triple disease resistant, limited usage of pesticides practiced. 



Table 2: Mean data of plant and fruit parameters of TO1 and TO2.
	
	Treatments 
	Plant height (cm)
	No. of branches/ plant
	Days to 1st flowering 
	Days to first harvest
	Fruit weight (g)
	Fruit diameter (cm)
	No. of fruits/ plant
	Yield 
t ha⁻¹

	Average of two years 
	TO1: Arka Samrat 
	81.19
	11.21
	29.12
	84.21
	88.93
	4.77
	25.92
	50.85

	
	TO 2: Chirayu
	77.94
	8.97
	31.51
	89.25
	81.18
	4.12
	20.43
	45.64



From Table 2, it is evident that the plant height was recorded highest in Arka Samrat (81.19 cm), whereas the lowest height (77.94 cm) was observed under the farmer’s practice. This clearly indicates the superior growth potential of the improved hybrid Arka Samrat under the prevailing agro-climatic conditions of the study area. The greater plant height in Arka Samrat might be attributed to its vigorous growth habit, efficient nutrient uptake, and better adaptability to the local environment. Enhanced plant height generally contributes to a larger photosynthetic surface area, which plays a vital role in supporting higher assimilate production and improving overall plant vigor. Differences in plant height of hybrids across diverse climatic conditions have been documented by Muna et al. (2019) and Kumar-Ch et al. (2023). Furthermore, the number of branches per plant was found to be maximum in TO₁ (11.21), followed by TO₂ (8.97), while the farmer’s practice recorded comparatively fewer branches. A higher number of branches indicate better vegetative growth and canopy development, which ensures more sites for flower initiation and fruit set, leading to improved yield performance. 
Earliness in fruit production and marketable yield in tomato are primarily influenced by the days to first flowering and days to first harvest. Early flowering and fruiting are desirable traits, as they enable quicker crop turnover, allow early market entry, and often result in better price realization for farmers. Therefore, hybrids requiring fewer days to reach first flowering and harvest are considered more efficient and profitable under field conditions. In the present study, the lowest number of days to first flowering (29.12) and first harvest (84.21) was recorded in TO1 (Arka Samrat), followed by TO2 Chirayu), which recorded 31.51 days to first flowering and 89.25 days to first harvest. The earliness observed in Arka Samrat (TO₁) may be attributed to its genetic makeup, which promotes rapid vegetative growth, early floral initiation, and maximized use of inputs such as light, nutrients, and moisture. Early flowering also facilitates better synchronization of reproductive phases, leading to uniform fruit set and harvest. This characteristic is particularly advantageous for farmers aiming to capture early-season market demand when prices are relatively higher. Similar trends were reported by Ramzeena et al. (2023), who also observed that early-flowering hybrids of tomato tend to produce higher early yields and ensure better economic returns to growers. Bamaniya et al. (2019); Athulya and Anitha, (2022) also reported similar variations for days to first harvest in tomato hybrids. 
Average fruit weight can affect the consumer preference and yield of a hybrid. Prominent variation was observed between the hybrids for average fruit weight. Average fruit weight (g) was found to be highest in Arka Samrat (88.93 g) followed by farmers’ practice (81.18 g). This in confirmation with the findings of Ashok et al., 2020; Kumar et al., 2022; Basumatary et al., 2022 for highest average fruit weight in Tomato.
Number of fruits per plant directly influences the yield of the plant. A higher number of fruits per plant generally translate into increased marketable yield, provided the fruit size and quality are maintained. In the present study, the number of fruits per plant was found to be highest in Arka Samrat (25.92), followed by the farmer’s practice (20.43). The increased fruit number observed in Arka Samrat may be attributed to its superior genetic potential, better flower retention, and effective resource management under the improved cultivation practices adopted in the demonstration plots. Similar trends were reported by Maurya et al. (2013) and Kumar et al. (2022), who observed significant variation in fruit number among tomato hybrids. The fruit diameter (cm) was found to be highest in Arka Samrat (4.77 cm) followed by farmers’ practice (4.12 cm). The result was in accordance with Kumar et al. (2022), who observed highest average fruit diameter in Arka Samrat.
Table 3: Mean data of yield and economics of the treatments TO 1 and TO 2 
	Crop 
	Treatments 
	Yield 
t ha⁻¹
	Percent (%) increase in yield in demo over check
	Gross returns 
Rs. /ha.
	Cost of cultivation
Rs. /ha. 
	Net returns 
Rs. /ha.
	Gross BCR

	Tomato 
2023-24
	TO1: Arka Samrat 
	50.32
	11.67 %
	7,54,800.00
	2,26,500.00
	5,78,300.00
	4.20:1

	
	TO 2: Chirayu
	45.06
	-
	6,75,900.00
	1,83,200.00
	4,92,700.00
	3.60:1

	2024-25
	TO1: Arka Samrat 
	51.38
	10.06 %
	5,13,716.70
	1,71,213.30
	3,42,503.40
	3.01:1

	
	TO 2: Chirayu
	46.21
	-
	4,61,983.40
	1,76,150.00
	2,85,833.40
	2.63:1

	Overall
	TO1: Arka Samrat 
	50.85
	11.44 %
	6,34,258.00
	1,98,857.00
	4,60,402.00
	3.60:1

	
	TO 2: Chirayu
	45.63
	
	5,68,942.00
	1,79,675.00
	3,89,267.00
	3.16:1



The fruit yield of a hybrid is a primary factor influencing its adoption by farmers, as higher yields directly enhance profitability. Fruit yield per plant varied remarkably between the evaluated hybrids. When comparing the yield and economics from Table 3, it was observed that the average yield for the two consecutive years was found highest in TO1 (50.85 t/ha) followed by TO 2 (45.63 t/ha.). Similar variation in yield of tomato hybrids under different environmental conditions were reported by (Ashok et al., 2020; Kumar et al., 2022; Basumatary et al., 2022; Singh et al., 2022). The percent increase in yield was recorded as 11.67 % and 10.06 % in 2023-24 and 2024-25 respectively and overall average percent increase in yield in Arka Samrat compared to farmers’ practice was reported as 11.44 %. The average gross returns of the demonstration were observed highest in TO1 with Rs. 6,34,258 followed by TO2 i.e., Rs. 5,68,942/- / ha. The average cost of cultivation of the treatment was found more in TO1 (Rs. 1,98,857/-/ ha.) followed by in TO2 (Rs. 1,79,675/-/ha.). These results are in accordance with findings of Dhaka et al., 2015 and Singh et al., 2023. As the Arka Samrat is triple disease resistant hybrid to early blight, bacterial wilt and ToLCV, the crop is completely free from ToLCV, early blight and bacterial wilt. Whereas in farmers practice, an average of 23 % of early blight and 21 % of leaf curl was observed. This resistance character reduced the number of chemical sprayings and reduced the cost of cultivation. But more expensive costs of cultivation which might be due to increased costs of inputs and higher labour wages. The higher costs of the demonstration plots were mostly due to the implementation of staking system, more vigorous growth characteristics, and greater number of harvests. A similar result was reported by Sahoo et al. (2021). 
Finally, the net returns and benefit cost ratio (BCR) was observed highest in Arka Samrat (Rs. 4,60,402/- /ha. with BCR 3.60:1 and in farmers’ practice it was recorded as Rs. 3,89,267/- /ha. with BCR 3.16: 1. The results are in accordance with the findings of Kale et al., 2020, and Keshavareddy et al., 2018
Cultivation of tomato following the recommended package of practices can effectively bridge the existing technology gap, leading to increased productivity in the region and consequently improving the economic status of tomato growers. (Ravuri et al., 2021).
4. CONCLUSION 
The present study demonstrated that the tomato hybrid Arka Samrat outperformed the farmer’s practice in terms of growth, yield attributes, and fruit yield. Parameters such as plant height, number of branches, number of fruits per plant, and fruit diameter were significantly higher in Arka Samrat, which directly contributed to enhanced productivity. Adoption of recommended cultivation practices not only improved crop performance but also has the potential to bridge the technology gap, thereby increasing the economic returns for farmers. Overall, the study highlights that the integration of superior hybrids with proper management practices can significantly boost tomato productivity and profitability in the region.
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