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Introduction

Tomato is a self-pollinated crop and has a high potential for heterosis production. Tomato has a wide range
of diversity in terms of vegetative and fruit traits. Therefore, learning information about the genetics of the
tomato plant and the inheritance of its various traits to the next generation will help plant breeders to use
appropriate breeding methods to improve them. One of the methods that is used to know the genetic structure of
plants, identify parental lines and determine their combining ability is line x tester analysis. Line x tester
analysis provides information about general and specific combining of parents and can be useful in estimating
different types of gene effects such as additive and non-additive effects. In most of the developed countries,
many researches have been done in relation to hybrid production and combining ability among tomato lines, and
sometimes the inferred results are different from each other. In Iran, few studies have been done about crossing
cultivars and their hybrids, and most of the seeds used by farmers are imported from other countries. Therefore,
this study intends to evaluate genetic variance components, general and specific combining ability of some
quantitative traits in a number of tomato lines and testers and their hybrids by using line x tester analysis.

Materials and Methods

This research was conducted in Sari Agricultural Sciences and Natural Resources University, Mazandaran
Province, Iran in 2022. Two modified cultivars SC and V as lines and three modified cultivars L, R and MZ as
testers were crossed with each other to create F1 hybrids. Six F1 genotypes and their parents (11 treatments in
total) were cultivated in the farm in a randomized complete block design with three replications. The evaluated
traits included the number of days to the first flowering, earliness, number of fruits per plant, fruit weight per
plant (g), fruit yield (g), fruit length and width (cm). In order to analyze the variance of the experimental design
to search for diversity between treatments, to separate the effects of treatments into their components based on
line x tester analysis, to mean comparison with Duncan's test, and also to calculate the general and specific
combining ability, R statistical software was used. Also, in order to calculate additive and non-additive
variances, Singh and Chaudhary's method was used.

Results and Discussion

The results of line x tester variance analysis showed that the mean squares of parents and testers were
significant for all traits except fruit length and width, and the mean squares of crosses and lines were significant
for all traits except fruit length. The effect of line x tester was significant for all traits except the number of fruits
per plant and fruit length. The line of SC to improve the number of days to first flowering, earliness, plant
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height, fruit weight per plant, and fruit width, and the line of V to improve the number of fruit per plant were the
best general combiners with testers. The tester of L for improve all traits except yield, and the tester of MZ for
improve plant height were the best general combiners with the maternal lines. Among the crosses, the SCxL
cross for improve earliness and fruit width, and the SCxR and VVxMZ crosses for improve plant height and fruit
weight per plant, respectively, were favorable specific combiners. The mean comparison of the genotypes for
some important traits showed that among the parental cultivars, the line of SC and among the crosses, the SCxL
genotype had the lowest means for the number of days to first flowering and earliness. Also, the line of SC for
the number of fruits per plant and the SCxL genotype for fruit weight per plant, yield and fruit width had the
highest means. Also, the estimation of additive and non-additive variances indicated that in plant height and fruit
weight per plant traits, additive variance plays the main role. While for the traits of the number of days to first
flowering, earliness and yield, the contribution of non-additive variance was more than the additive variance.

Conclusion

According to the results obtained from this study, in future projects it is recommended to use parents that
have significant general combining ability (GCA) for traits. Because such parents easily transfer the trait to their
next generation. In this way, the line of SC was a good general combiner for the number of days to first
flowering, earliness, plant height, fruit weight per plant and fruit width, and the line of VV was a good general
combiner for the number of fruits per plant. Among the testers, the tester of L was a good general combiner for
improve the number of days to first flowering, earliness, number of fruits per plant, fruit weight per plant, and
fruit width, and the tester of MZ recorded a high GCA for the plant height. Also, for the improvement of
earliness and fruit width, the SCxL cross and for plant height and fruit weight per plant, SCxR and VxMZ
crosses were favorable specific combiner. Mean comparison of genotypes showed that the SCxL cross is
superior to its parents for the number of days to first flowering, earliness, fruit weight per plant, fruit yield, and
fruit length and width. The traits of plant height and fruit weight per plant are more affected by additive variance,
so the best breeding method to improve plant height and fruit weight per plant is selection from among the
segregating population. The traits of number of days to first flowering, earliness and yield were affected by non-
additive variance, so hybrid production is recommended to improve the mentioned traits.
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Table 1- Variance analysis of line x tester for studied traits in tomato
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s
Blo}(tk 2 1.49ms 1.48"s 2.16"s 0.43"s 10.29"s 3599.34"s 0.15"s 0.10"s
e 10 32.56™ 59.56™ 74447 70.18™ 1563.37""  162834.73" 2.28" 0.68"
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il « . - - - -
> 4 25.51 36.97 138.91 152.69 1577.47 137665.98 0.23"¢ 0.47"s
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o, 53¢ ol ) n L -
°’; :‘é’" ’ 1 2.53"s 121.37 3175.46 55.30"¢ 3587.09 197373.59"s  20.93 0.32"s
b 3
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©
oy * *x *x " - wox ok
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GRS 2.86 -0.16 91.46 1.06 134.28 15236.8 -0.022 0.09
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ns **and ": non-significant, significant at p<0.01 and p<0.05, respectively
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Table 2- Mean comparison of morphological traits evaluated of tomato parents and hybrids.
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Xy P95 Plant Number of : . Fruit .
Number of days  Earliness  height fruits per Fruit Yield length Fruit
to first flowerix (cm) plant weight (@/plant (cm) width(em)
g (9/pant)
95.15¢% 134.50¢% 117.91¢ 22.91@ 31.769 733.39¢ 3.74b 4.294
95,50abcd 135.364% 134.752 8.08¢ 56.94¢f 457.39¢ 4.03° 4,99pcd
99, 25abcd 138.25¢ 124.50b¢ 17.91b 52.46f 935.69° 3.81° 4,72bcd
103.672 143.08% 127.08° 7.41¢ 58.24¢f 430.714 4.45b 4.80pcd
97.58bcd 140.12b¢ 119.00¢ 7.91¢ 95.24b 752.51°¢ 4.13° 5.38®
SCL X 92.00¢ 133.508 112.088 11.58¢ 107.842 1249.392 5.292 5.972
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\I\/llz 102.80% 146.502 120.39¢ 10.91¢d 75.124 818.66° 5.778 4,564
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2 abbreviated characters showing line codes used in this study
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Table 2- General combining ability (GCA) of the rice varieties for studied traits using line x tester analysis
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Lines ;Y
Sca -1.29™ -2.67 3.20" -0.59™ 15.60™ 117.69s 0.45™
\Y 1.29 2.67 -3.20 0.59 -15.60 1176975 -0.45
bl (sl 0.703 0.62 0.74 0.33 0.88 23.92 0.09
Standard Error
Testers b yiws
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Standard 0.86 0.75 0.91 0.40 1.08 29.36 0.11
Error
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ns **and ": non-significant, significant at p<0.01 and p<0.05, respectively
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Table 3- Specific combining ability (SCA) of the crosses for studied traits of tomato using line x tester analysis
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SCxLz® -2.29"s -3.58™ -0.5ns 0.3ns 6.89" 124.85"s 0.28"
SC xR 1.79ns 2.99™ 5.49™ -0.04ns 0.39ns -21.73ns -0.18™
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