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Heterosis studies in tomato (Solanum lycopersicum L.) 
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Abstract 

In present study, the experimental material consisted of 12 diverse lines of tomato and one standard 

check (Shalimar Tomato Hybrid-2). Sixty-six F1 crosses were generated form these twelve diverse lines 

through 12 x 12 diallel mating design during the kharif season, 2020. The 12 parents and 66 F1crosses 

along with the check were evaluated in Randomized Block Design during the kharif season, 2021 at three 

locations to elicit information on heterosis. Heterosis was estimated over the standard check viz., 

Shalimar Hybrid-2 for each trait. The results revealed the wide range of heterotic patterns for different 

traits. SKAU-T-914108 x SKAU-T-164334, SKAU-T-914108 x SKAU-T-617047, SKAU-T-914106 x 

SKAU-T-617047 and SKAU-T-914103 x SKAU-T-620438 were found best cross combinations on the 

basis of heterosis. 

 

Keywords: Tomato, diallel, heterosis 

 

Introduction 

Tomato (Solanum lycopersicum L.) belongs to family Solanaceae with chromosome number 

2n = 24 (Peralta et al., 2005) [13]. After potatoes and sweet potatoes, tomatoes are the third 

most important vegetables produced in the world, but they are the most popular among canned 

food. Tomato is one of the most popular vegetables in India as well. Due to its increasing 

commercial and dietary value and wide adaptability, it is becoming more and more well-liked 

on a global scale. A need-based crop development programme in this crop needs to receive the 

proper attention. Prior to beginning a hybridization programme, choosing parents solely on the 

basis of their combining ability, and extent of heterosis for important traits is a useful tool. 

This is in contrast to the common approach of selecting parents based on per se performance, 

which does not always result in fruitful results (Allard, 1960) [1]. The choice of the best 

genotypes and the appropriate breeding technique for the creation of improved varieties and 

hybrids depend heavily on this knowledge. One of these methods that is used only for the 

estimate of genetic parameters is the diallel analysis. The data gathered using this method is 

put to use in order to better comprehend the level of heterosis present in F1 hybrids. Knowing 

this information is useful for maximising heterosis for commercial objectives.  

 

Materials and Methods 

This investigation was undertaken at Division of Vegetable Science, SKUAST-Kashmir to 

generate information on heterosis for yield and yield attributing traits in twelve diverse lines of 

tomato (Solanum lycopersicum L.) after crossing them in a diallel fashion as per the Method II 

and Model I of Griffing (1956 a, b) [3, 4], to generate sixty-six crosses (Excluding reciprocals). 

These sixty-six crosses were evaluated along with the twelve parents at three locations viz. E1: 

Vegetable Experimental Farm, Division of Vegetable Science, SKUAST-Kashmir, Shalimar; 

E2: Vegetable Seed Multiplication Farm, SKUAST-Kashmir, Shuhama and E3: Faculty of 

Agriculture, SKUAST-Kashmir, Wadura. The observations were recorded on yield traits. 

Heterosis (pooled over environments) was estimated in relation to standard check. 

 

Results and Discussions 

The crop improvement through plant breeding can be achieved through better understanding 

and proper exploitation of heterosis.  
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Heterosis is evinced through pronounced vigor of F1’s over 

the parents resulting in higher yields through the contributing 

characters. Tomato breeding has been shifted towards the 

development of hybrids to meet the specified demands (viz., 

earliness, disease or pest resistance, desirable fruit quality for 

processing industries, etc.) along with the high yields. 

However, it is practical to develop one hybrid which can have 

maximum number of desirable traits, keeping yield and 

quality as primary concern. 

In the present investigation, the heterosis was estimated over 

the standard check viz., Shalimar Tomato Hybrid-2 for each 

trait. The results revealed the wide range of heterotic patterns 

for different traits. For number of fruits plant-1, thirty-one 

crosses exhibited desirable significant heterosis with 

maximum in SKAU-T-914103 x SKAU-T-620438 (42.28), 

followed by SKAU-T-02 x SKAU-T-914091 (41.42) and 

SKAU-T-165690 x SKAU-T-145057 (40.40); for average 

fruit weight, thirty one crosses exhibited desirable significant 

heterosis with maximum in SKAU-T-914106 x SKAU-T-

617047 (46.89) followed by SKAU-T-914108 x SKAU-T-

617047 (41.73) and SKAU-T-914108 x SKAU-T-164334 

(33.26); for fruit yield hectare-1, thirty-one crosses exhibited 

desirable significant heterosis with maximum in SKAU-T-

914106 x SKAU-T-617047 (55.48) followed by SKAU-T-

914103 x SKAU-T-620438 (45.94) and SKAU-T-914108 x 

SKAU-T-617047 (44.40); for seed yield plant-1, seventeen 

crosses exhibited desirable significant heterosis with 

maximum in SKAU-T-01 x SKAU-T-914108 (42.19) 

followed by SKAU-T-617047 x SKAU-T-164334 (41.43) and 

SKAU-T-165690 x SKAU-T-914108 (40.69). Similar 

findings with respect to heterosis were also reported by Droka 

et al. (2012) [2], Nosser et al. (2012) [12], Kumar et al. (2012) 

[2], Muttappanavar et al. (2014) [11], Kumar et al. (2016) [7], 

Kumar et al. (2017) [6], Kumar et al. (2018) [5], Rehana et al. 

(2019) [14], Kumar et al.(2019)[8] and Sah et al. (2020) [15], Liu 

et al. (2021)[10]. 

The best cross combinations on the basis of heterosis (SKAU-

T-914108 x SKAU-T-164334, SKAU-T-914108 x SKAU-T-

617047, SKAU-T-914106 x SKAU-T-617047 and SKAU-T-

914103 x SKAU-T-620438) could be tested further for 

commercial cultivation. 

 
Table 1(a): Estimation of heterosis (%) over standard check for yield attributing traits in Tomato (Solanum lycopersicum L.) 

 

Crosses 
No. of fruits 

plant-1 

Average fruit 

weight 
Crosses 

No. of fruits 

plant-1 

Average fruit 

weight 

SKAU-T-01 x SKAU-T-914103 8.95 7.31 SKAU-T-620438 x SKAU-T-914106 16.81 6.50 

SKAU-T-01 x SKAU-T-914113 -24.29 -30.65 SKAU-T-620438 x SKAU-T-617047 -54.43 -53.49 

SKAU-T-01 x SKAU-T-620438 -48.64 -43.72 SKAU-T-620438 x SKAU-T-914091 -61.78 -62.55 

SKAU-T-01 x SKAU-T-165690 -56.60 -26.23 SKAU-T-620438 x SKAU-T-145057 -17.90 -63.05 

SKAU-T-01 x SKAU-T-914108 3.48 7.75 SKAU-T-620438 x SKAU-T-164334 1.25 5.18 

SKAU-T-01 x SKAU-T-02 -57.49 -12.14 SKAU-T-165690 x SKAU-T-914108 25.15 1.39 

SKAU-T-01 x SKAU-T-914106 -33.56 -27.60 SKAU-T-165690 x SKAU-T-02 5.62 1.67 

SKAU-T-01 x SKAU-T-617047 3.26 29.67 SKAU-T-165690 x SKAU-T-914106 -63.37 -63.99 

SKAU-T-01 x SKAU-T-914091 -23.39 -32.06 SKAU-T-165690 x SKAU-T-617047 2.65 33.16 

SKAU-T-01 x SKAU-T-145057 -38.26 -8.37 SKAU-T-165690 x SKAU-T-914091 -29.37 -33.40 

SKAU-T-01 x SKAU-T-164334 -38.73 -39.20 SKAU-T-165690 x SKAU-T-145057 40.40 1.65 

SKAU-T-914103 x SKAU-T-914113 -50.97 -1.34 SKAU-T-165690 x SKAU-T-164334 -38.73 -60.48 

SKAU-T-914103 x SKAU-T-620438 42.28 2.57 SKAU-T-914108 x SKAU-T-02 -30.36 -22.22 

SKAU-T-914103 x SKAU-T-165690 36.02 0.80 SKAU-T-914108 x SKAU-T-914106 13.01 3.71 

SKAU-T-914103 x SKAU-T-914108 -62.70 -49.70 SKAU-T-914108 x SKAU-T-617047 1.89 41.73 

SKAU-T-914103 x SKAU-T-02 -4.22 -9.71 SKAU-T-914108 x SKAU-T-914091 2.84 30.17 

SKAU-T-914103 x SKAU-T-914106 29.02 1.67 SKAU-T-914108 x SKAU-T-145057 -16.62 -46.01 

SKAU-T-914103 x SKAU-T-617047 -25.28 -66.66 SKAU-T-914108 x SKAU-T-164334 5.40 33.26 

SKAU-T-914103 x SKAU-T-914091 -52.44 -54.18 SKAU-T-02 x SKAU-T-914106 -26.46 -6.70 

SKAU-T-914103 x SKAU-T-145057 6.42 9.84 SKAU-T-02 x SKAU-T-617047 7.57 29.29 

SKAU-T-914103 x SKAU-T-164334 9.97 25.81 SKAU-T-02 x SKAU-T-914091 41.42 1.71 

SKAU-T-914113 x SKAU-T-620438 -51.45 -24.53 SKAU-T-02 x SKAU-T-145057 -50.85 -50.04 

SKAU-T-914113 x SKAU-T-165690 -37.81 -64.49 SKAU-T-02 x SKAU-T-164334 6.14 3.79 

SKAU-T-914113 x SKAU-T-914108 -52.00 -48.45 SKAU-T-914106 x SKAU-T-617047 5.85 46.89 

SKAU-T-914113 x SKAU-T-02 3.87 1.81 SKAU-T-914106 x SKAU-T-914091 2.43 11.72 

SKAU-T-914113 x SKAU-T-914106 3.20 32.16 SKAU-T-914106 x SKAU-T-145057 -12.82 -50.30 

SKAU-T-914113 x SKAU-T-617047 -38.26 -13.51 SKAU-T-914106 x SKAU-T-164334 -43.24 -68.65 

SKAU-T-914113 x SKAU-T-914091 -34.20 -67.06 SKAU-T-617047 x SKAU-T-914091 21.09 9.65 

SKAU-T-914113 x SKAU-T-145057 -46.50 -42.09 SKAU-T-617047 x SKAU-T-145057 2.30 17.90 

SKAU-T-914113 x SKAU-T-164334 -3.58 -13.95 SKAU-T-617047 x SKAU-T-164334 7.83 31.77 

SKAU-T-620438 x SKAU-T-165690 37.90 3.67 SKAU-T-914091 x SKAU-T-145057 -57.65 -21.34 

SKAU-T-620438 x SKAU-T-914108 39.98 2.07 SKAU-T-914091 x SKAU-T-164334 0.96 8.09 

SKAU-T-620438 x SKAU-T-02 -46.88 -65.86 SKAU-T-145057 x SKAU-T-164334 -28.51 -41.45 
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Table 1(b): Estimation of heterosis (%) over standard check for yield attributing traits in Tomato (Solanum lycopersicum L.) 
 

Crosses 
Fruit yield 

hectare-1 

Seed yield 

plant-1 
Crosses 

Fruit yield 

hectare-1 

Seed yield 

plant-1 

SKAU-T-01 x SKAU-T-914103 16.92 -4.74 SKAU-T-620438 x SKAU-T-914106 24.40 -5.16 

SKAU-T-01 x SKAU-T-914113 -47.49 -33.80 SKAU-T-620438 x SKAU-T-617047 -78.80 -65.84 

SKAU-T-01 x SKAU-T-620438 -71.10 -55.09 SKAU-T-620438 x SKAU-T-914091 -85.69 -61.80 

SKAU-T-01 x SKAU-T-165690 -67.98 -64.76 SKAU-T-620438 x SKAU-T-145057 -69.67 -23.08 

SKAU-T-01 x SKAU-T-914108 11.51 42.19 SKAU-T-620438 x SKAU-T-164334 6.49 -17.80 

SKAU-T-01 x SKAU-T-02 -62.65 -65.49 SKAU-T-165690 x SKAU-T-914108 26.90 40.69 

SKAU-T-01 x SKAU-T-914106 -51.90 -46.05 SKAU-T-165690 x SKAU-T-02 7.39 -1.05 

SKAU-T-01 x SKAU-T-617047 33.90 -9.71 SKAU-T-165690 x SKAU-T-914106 -86.81 -65.69 

SKAU-T-01 x SKAU-T-914091 -47.96 -33.02 SKAU-T-165690 x SKAU-T-617047 36.69 -16.65 

SKAU-T-01 x SKAU-T-145057 -43.42 -46.01 SKAU-T-165690 x SKAU-T-914091 -52.96 -42.65 

SKAU-T-01 x SKAU-T-164334 -62.75 -46.43 SKAU-T-165690 x SKAU-T-145057 42.72 22.76 

SKAU-T-914103 x SKAU-T-914113 -51.63 -54.07 SKAU-T-165690 x SKAU-T-164334 -75.79 -38.78 

SKAU-T-914103 x SKAU-T-620438 45.94 24.35 SKAU-T-914108 x SKAU-T-02 -45.83 -39.11 

SKAU-T-914103 x SKAU-T-165690 37.10 35.92 SKAU-T-914108 x SKAU-T-914106 17.20 5.87 

SKAU-T-914103 x SKAU-T-914108 -81.24 -67.39 SKAU-T-914108 x SKAU-T-617047 44.40 14.54 

SKAU-T-914103 x SKAU-T-02 -13.51 -22.23 SKAU-T-914108 x SKAU-T-914091 33.87 9.19 

SKAU-T-914103 x SKAU-T-914106 31.18 -3.31 SKAU-T-914108 x SKAU-T-145057 -54.99 -16.68 

SKAU-T-914103 x SKAU-T-617047 -75.09 -48.67 SKAU-T-914108 x SKAU-T-164334 40.46 38.24 

SKAU-T-914103 x SKAU-T-914091 -78.21 -55.45 SKAU-T-02 x SKAU-T-914106 -31.39 -26.51 

SKAU-T-914103 x SKAU-T-145057 16.90 -0.30 SKAU-T-02 x SKAU-T-617047 39.09 7.50 

SKAU-T-914103 x SKAU-T-164334 38.35 23.63 SKAU-T-02 x SKAU-T-914091 43.84 14.82 

SKAU-T-914113 x SKAU-T-620438 -63.36 -57.55 SKAU-T-02 x SKAU-T-145057 -75.44 -60.09 

SKAU-T-914113 x SKAU-T-165690 -77.91 -41.74 SKAU-T-02 x SKAU-T-164334 10.15 -7.20 

SKAU-T-914113 x SKAU-T-914108 -75.25 -52.03 SKAU-T-914106 x SKAU-T-617047 55.48 25.60 

SKAU-T-914113 x SKAU-T-02 5.75 -9.18 SKAU-T-914106 x SKAU-T-914091 14.43 -16.84 

SKAU-T-914113 x SKAU-T-914106 36.39 16.01 SKAU-T-914106 x SKAU-T-145057 -56.67 -34.66 

SKAU-T-914113 x SKAU-T-617047 -46.60 -49.87 SKAU-T-914106 x SKAU-T-164334 -82.21 -50.37 

SKAU-T-914113 x SKAU-T-914091 -78.32 -34.24 SKAU-T-617047 x SKAU-T-914091 32.77 -1.68 

SKAU-T-914113 x SKAU-T-145057 -69.02 -59.90 SKAU-T-617047 x SKAU-T-145057 20.61 -4.16 

SKAU-T-914113 x SKAU-T-164334 -17.03 -21.71 SKAU-T-617047 x SKAU-T-164334 42.08 41.43 

SKAU-T-620438 x SKAU-T-165690 42.96 20.58 SKAU-T-914091 x SKAU-T-145057 -66.69 -62.97 

SKAU-T-620438 x SKAU-T-914108 42.88 13.65 SKAU-T-914091 x SKAU-T-164334 9.13 -5.42 

SKAU-T-620438 x SKAU-T-02 -81.87 -36.97 SKAU-T-145057 x SKAU-T-164334 -58.14 -6.23 

 

Conclusion 

Heterosis was estimated over the standard check viz., 

Shalimar Tomato Hybrid-2 for each trait. The results revealed 

the wide range of heterotic patterns for different traits. For 

number of fruits plant-1, thirty-one crosses exhibited desirable 

significant heterosis; for average fruit weight, thirty one 

crosses exhibited desirable significant heterosis with 

maximum in SKAU-T-914106 x SKAU-T-617047 (46.89); 

for fruit yield hectare-1, thirty-one crosses exhibited desirable 

significant heterosis with maximum in SKAU-T-914106 x 

SKAU-T-617047 (55.48); for seed yield plant-1, seventeen 

crosses exhibited desirable significant heterosis with 

maximum in SKAU-T-01 x SKAU-T-914108 (42.19).  

The best cross combinations on the basis of heterosis (SKAU-

T-914108 x SKAU-T-164334, SKAU-T-914108 x SKAU-T-

617047, SKAU-T-914106 x SKAU-T-617047 and SKAU-T-

914103 x SKAU-T-620438) could be tested further for 

commercial cultivation. 
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