


EVALUATION OF DETERMINATE TOMATO GENOTYPES FOR YIELD ATTRIBUTES UNDER SOUTHERN TELANGANA CONDITIONS

ABSTRACT
The present investigation was conducted under All India Coordinated Research Project on Vegetable Crops (AICRPVC) at Vegetable Research Station, Rajendranagar, Sri Konda Laxman Telangana Horticultural University, Hyderabad during Kharif 2021-22, 2022-23 and 2023-24. Evaluation of diverse determinate tomato genotypes for desired horticultural attributes and to identify superior genotypes for additional improvement in yield and yield related traits is indispensable. Hence Healthy and uniform seedlings of four entries (JTL-19-08, BT-2-5-21, ATL 18-04, HT-4) and two checks (Kashi Aman and Punjab Ratta) were transplanted by adopting Randomized Block Design with four replications. Among different genotypes, check kashi aman had recorded the highest fruit length (8.64 cm, 8.63 cm, 8.64 cm), fruit width (5.46 cm, 5.75 cm, 5.94 cm), average fruit weight (87.25 g, 86.34 g and 78.83 g) and highest yield per hectare (369.92 q, 349.70 q and 322.02 q) followed by  HT-4  had produced fruit length of  (9.74 cm, 10.03 cm, 7.95 cm), fruit width (5.49 cm, 5.68 cm, 5.68 cm), average fruit weight (76.10 g, 73.58 g, 77.18 g) and yield per hectare (292.79 q, 303.99 q, 316.47 q) during 2021-22, 2022-23 and 2023-24 respectively. From the overall performance on yield parameters of six determinate tomato entries indicated that HT-4 and kashi aman were identified as best genotypes under Southern Telangana conditions. These findings will help to select the best genotype for further breeding programme and to recommend the suitable entries for cultivation in Telangana.
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INTRODUCTION
Tomato (Solanum lycopersicum L.) is a versatile vegetable crop belonging to the family Solanaceae, with a chromosome number of 2n = 24, and is native to the Peru–Ecuador region. Tomato is unique in nature as it can be consumed both fresh as a salad and in cooked forms; nearly 80 per cent of tomatoes are consumed after cooking and are widely used in the preparation of processed products such as puree, paste, powder, ketchup, sauce, soup, and canned whole fruits (Takeoka et al., 2001). Unripe green fruits are also utilized for the preparation of pickles and chutneys. Tomatoes possess high nutritive value and strong antioxidant properties due to the presence of lycopene and flavonoids (Sepat et al., 2013) and are highly valued for their colour and flavour. The high antioxidant capacity of both fresh and processed tomatoes is associated with their ability to eliminate reactive oxygen species (ROS), thereby helping to reduce the incidence of certain forms of human cancer (Capanoglu et al., 2010 and Marti et al., 2016).
Tomato is considered a protective food due to its rich and unique nutritive value. The vitamin C content of tomato ranges from 15 to 35 mg per 100 g of fresh fruit, and it is also a good source of vitamin A and other essential nutrients (Gould, 1971). Tomato possesses commercial importance owing to the extraction of tomatine, a steroidal alkaloid used as a substitute for diosgenin. The increasing consumption of tomato has enhanced its economic importance, making it a high-value crop for income generation among farmers. In addition, tomato has notable medicinal properties and is traditionally used for blood purification and in the treatment of digestive ailments (Kaushik et al., 2011).
Tomato is grown as an annual or short-lived perennial herbaceous plant and is sexually propagated by seed. It is a day-neutral crop with predominantly self-fertilizing behaviour, although a certain degree of cross-pollination may also occur. Tomato is a warm-season crop that is relatively tolerant to heat and drought and can thrive under a wide range of soil types and climatic conditions. Tomato plants exhibit three distinct growth habits that differ in plant architecture, flowering behaviour, and suitability for cultivation and utilization. Among these, determinate tomato types are characterized by a compact and bushy growth habit with limited stem elongation. In determinate plants, the terminal bud terminates in a flower cluster, thereby restricting further vegetative growth. As a result, plants attain a uniform height and complete most of their growth within a short duration.  Flowering and fruiting in determinate tomatoes occur almost simultaneously, leading to a concentrated fruit set and synchronized maturity. This growth habit makes them particularly suitable for mechanical harvesting, processing purposes, and short-duration cultivation. Determinate types generally require minimal staking and pruning compared to indeterminate types, making them more economical for farmers. They are also well adapted for open-field cultivation across diverse agro-climatic conditions, including those of Southern Telangana.
Despite its importance, tomato production and productivity are constrained by several factors, including the lack of location-specific suitable varieties and recommended production packages, poor quality seed, limited land availability, inadequate knowledge of production and processing systems, weak extension services, inefficient marketing systems, and improper utilization of the produce (Sirba et al., 2022 and Mersha, 2008). Prior to recommending any cultivar for a specific region, it is essential to evaluate its performance with particular emphasis on yield, as varietal performance of tomato varies considerably across different agro-climatic conditions. Considering these factors, the present experiment was undertaken to assess the performance of different tomato genotypes for yield and its contributing attributes under Southern Telangana conditions. Yield is a complex trait governed by several interacting component characters. Therefore, varietal evaluation for yield-related traits provides valuable insights into the associations among characters, which can be effectively exploited in formulating selection strategies for yield improvement. For an effective selection programme, it is important to understand the magnitude and direction of association between yield and its component traits. A thorough evaluation of genotypes thus aids in identifying superior cultivars best suited to a particular agro-ecological region.
MATERIAL AND METHODS
Field experiments were conducted under All India Coordinated Research Project on Vegetable Crops (AICRP–VC), Vegetable Research Station, Hyderabad, Sri Konda Laxman Telangana Horticultural University, Telangana, India, during three consecutive years viz., 2021–22, 2022–23, and 2023–24. The experimental site is located at an altitude of 494 m above mean sea level, at 17°32′27″ N latitude and 78°39′93″ E longitude. The experimental soil was clay loam in texture, neutral in reaction, low in available nitrogen and phosphorus, and high in available potassium. The soil belongs to the order Alfisols with shallow to medium depth. The experimental material consisted of four local tomato varieties, namely JTL-19-08, BT-2-5-21, ATL-18-04, and HT-4, along with two check varieties, Kashi Aman and Punjab Ratta. The experiment was laid out in a Randomized Block Design (RBD) with four replications. The genotypes used in the study were supplied by the All India Coordinated Research Project on Vegetable Crops (AICRP–VC).
Table 1: Origin and source of collection of determinate tomato genotypes under study
	S.No.
	Genotypes
	Source

	1. 
	JTL-19-08
	JAU, Junagadh

	2. 
	BT-2-5-21
	Bhubaneshwar (OUAT)

	3. 
	ATL 18-04
	AAU, Anand

	4. 
	HT-4
	CCS HAU, Hisar

	5. 
	Kashi Aman (C)
	IIVR, Varanasi

	6. 
	Punjab Ratta (C) 
	PAU, Ludhiana



The seeds were sown on raised nursery beds, which were irrigated depending on prevailing temperature conditions. Fifteen days after sowing, the nursery beds were drenched with a water-soluble fertilizer (19:19:19 NPK) at a concentration of 1 g per litre to ensure healthy seedling growth. The main field was thoroughly prepared by ploughing with a disc plough followed by a tractor-drawn cultivator to obtain a fine tilth. Farmyard manure was incorporated at the rate of 25 t ha⁻¹ during land preparation. The recommended dose of fertilizers, i.e., 375:100:218 kg N:P₂O₅:K₂O per hectare, was applied through urea, single superphosphate, and muriate of potash. The entire dose of phosphorus and potassium was applied as a basal dose at the time of transplanting.
One-month-old seedlings were transplanted in the main field at a spacing of 60 cm × 45 cm, and light irrigation was provided immediately after transplanting. Subsequent irrigations were given as and when required. Nitrogen in the form of urea was applied in three equal splits at 30, 45 and 60 days after transplanting. Regular intercultural operations, including weeding, were carried out, and staking was provided at 45 days after transplanting.
For recording observations, five plants were randomly selected and labelled from each replication of every genotype. Observations on fruit length, fruit width, average fruit weight, and fruit yield per hectare were recorded, and mean values were computed for statistical analysis. Fruit length and fruit width were measured using a measuring scale and expressed in centimetres. Average fruit weight was recorded using a digital balance and expressed in grams. The total weight of fruits harvested at each picking was recorded, and fruit yield per hectare was calculated and expressed in quintals per hectare.
The data recorded for all the characters studied were subjected to statistical analysis using analysis of variance (ANOVA) techniques as described by Panse and Sukhatme (2000). Treatment differences were tested for significance using the ‘F’ test based on the null hypothesis. When the ‘F’ test indicated significant differences among treatments, the critical difference (CD) was calculated at the 5 per cent level of significance (P = 0.05).


RESULTS AND DISCUSSION
The experimental results presented in Table 2 revealed significant differences among the genotypes for fruit length, fruit width, average fruit weight, and fruit yield per hectare during all the three years of study. The mean performance of six determinate tomato genotypes for yield-related traits is presented in Table 2.
 Significant variation was observed among tomato genotypes for fruit length. During 2021–22 and 2022–23, the maximum fruit length (9.74 cm and 10.03 cm, respectively) was recorded in the entry HT-4, which was superior to the check variety Kashi Aman (8.64 cm and 8.63 cm).  However, during 2023–24, the check variety Kashi Aman recorded the highest fruit length (8.64 cm). The observed variability in fruit length among tomato genotypes may be attributed to differences in fruit shape and size (Sindhu et al., 2020). Similar findings have also been reported earlier by Asati et al. (2008) and Singh et al. (2015) in tomato.
Fruit width also differed significantly among the genotypes. The highest fruit width (5.49 cm) was recorded in HT-4 during 2021–22, whereas during 2022–23 and 2023–24, the check variety Kashi Aman registered the maximum fruit width of 5.70 cm and 5.94 cm respectively. These results are in conformity with the findings of Aralikatti et al. (2018) in tomato.
The study revealed significant differences among the determinate tomato genotypes with respect to average fruit weight. Among the genotypes evaluated, the check variety Kashi Aman recorded the highest average fruit weight of 87.25 g, 86.34 g, and 78.83 g during 2021–22, 2022–23, and 2023–24 respectively. The average fruit weight of a variety is likely influenced by the combined interaction of fruit size, shape, and pericarp thickness. Similar observations have been reported earlier by Sushma et al. (2020) and Mohanty and Prusti (2002) in tomato. 
Analysis of variance for fruit yield per hectare revealed significant differences among the genotypes. The check variety Kashi Aman recorded the highest fruit yield per hectare, with yields of 369.92 q ha⁻¹, 349.70 q ha⁻¹ and 322.02 q ha⁻¹ during Kharif 2021–22, 2022–23 and 2023–24, respectively.



Table 2: Evaluation of determinate tomato genotypes for yield attributes
	Entry
	2021-22
	2022-23
	2023-24

	
	Fruit length (cm)
	Fruit girth (cm)
	Average Fruit weight (g)
	Fruit yield (q/ha)
	Fruit length (cm)
	Fruit girth (cm)
	Average Fruit weight (g)
	Fruit yield (q/ha)
	Fruit length (cm)
	Fruit girth (cm)
	Average Fruit weight (g)
	Fruit yield (q/ha)

	JTL-19-08
	8.46
	4.68
	72.79.
	227.08
	8.46
	4.79
	68.68
	241.81
	7.11
	4.84
	72.63
	284.66

	BT-2-5-21
	8.2874
	4.74
	68.30
	246.90
	8.28
	4.55
	65.31
	261.19
	6.04
	4.45
	56.32
	217.33

	ATL 18-04
	7.20
	4.71
	56.56
	194.43
	7.44
	4.83
	59.84
	232.00
	7.44
	4.99
	64.81
	251.19

	HT-4
	9.74
	5.49
	76.10
	292.79
	10.03
	5.68
	73.58
	303.99
	7.95
	5.68
	77.18
	316.47

	Kashi Aman (C )
	8.64
	5.46
	87.25
	369.92
	8.63
	5.7
	86.34
	349.70
	8.64
	5.94
	78.83
	322.02

	Punjab Ratta (C )
	7.53
	5.41
	72.90
	311.55
	8.10
	5.47
	75.81
	326.53
	7.60
	4.83
	69.55
	302.25

	CD @ 5%
	1.30
	0.49
	11.50
	46.42
	1.1
	0.61
	10.64
	42.83
	1.04
	0.52
	14.90
	63.97

	SEm
	0.43
	
	0.16
	15.47
	0.37
	0.20
	3.55
	14.28
	0.35
	0.17
	4.97
	21.32

	CV %
	10.39
	6.44
	10.55
	11.25
	9.33
	7.83
	9.86
	9.94
	9.19
	6.72
	14.02
	14.89




The variability observed in fruit yield among tomato genotypes may be attributed to differences in fruit length, fruit width, and average fruit weight (Sindhu et al., 2020). These findings are in agreement with the results reported by Basavraj et al. (2015).

The overall assessment of the genotypes revealed that the check varieties exhibited superiority over the local varieties with respect to fruit yield and its contributing traits. This indicates that the local varieties may have lost their viability and yield potential over time and therefore need to be replaced with more suitable and high-yielding genotypes. Among the entries evaluated, HT-4 emerged as the most promising genotype, as it performed better than the other entries, indicating its higher yield potential and better adaptability to the agro-climatic conditions of the study area. The higher yields recorded in the check variety Kashi Aman and the entry HT-4 may be attributed to their superior fruit length, fruit width, and average fruit weight. Since all entries were grown under uniform climatic and management conditions, the observed differences in yield traits are likely due to genetic variability among the genotypes. Genetic makeup plays a crucial role in regulating plant morphology and floral development, which in turn influences fruit number and yield. Variation in fruit length and width among genotypes may also be attributed to inherited genetic differences that enhance the uptake and utilization of essential nutrients required for plant growth and development. Adequate nutrient availability supports reproductive development and protein synthesis, thereby promoting increased fruit length and width, ultimately contributing to higher yield (Kumar and Rana, 2018 and Jain et al., 2022).
CONCLUSION 
Tomato (Solanum lycopersicum L.) stands as a globally significant vegetable, valued for its adaptability, nutritional richness and economic importance. The evaluation of six determinate tomato genotypes under Southern Telangana conditions revealed significant variation in yield and yield-attributing traits. Among the tested genotypes, HT-4 and the check variety Kashi Aman consistently performed superior with respect to fruit length, fruit width, average fruit weight and yield per hectare across three seasons. Therefore, HT-4 and Kashi Aman were identified as promising genotypes for Southern Telangana conditions and can be effectively utilized for commercial cultivation and further breeding programmes aimed at yield improvement in determinate tomato.
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