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Abstract

Introduction: Tomato (Solanum lycopersicum L.) is one of the most important vegetable crops worldwide.
Although the hybrid cultivar Brenta is widely cultivated, limited information is available regarding the inheritance
of quantitative traits and the extent of inbreeding depression in its F> generation. The objective of this study was
to estimate genetic parameters of important quantitative traits, evaluate genetic variability, determine broad-sense
heritability and expected genetic advance, quantify inbreeding depression in the F2 generation of the hybrid tomato
cultivar Brenta, and identify effective selection criteria for improving fruit yield.

Materials and Methods: The experiment was conducted under greenhouse conditions using 100 F: plants and
1,000 F- plants of the commercial hybrid tomato cultivar Brenta. Fruit length, fruit diameter, fruit firmness, fruit
uniformity, fruit size, number of fruits per plant, plant height, and fruit yield were evaluated using standard
horticultural procedures. Genetic analyses included estimation of genotypic and phenotypic variances, genotypic
and phenotypic coefficients of variation (GCV and PCV), broad-sense heritability (H2), expected genetic advance,
and inbreeding depression. Pearson correlation coefficients were calculated to evaluate relationships among the
studied traits.

Results: The results showed that the differences in means between the two generations were significant for all
traits except fruit size, indicating the occurrence of inbreeding depression in the F2 generation. The highest broad-
sense heritability estimates were obtained for plant height (75%) and the number of fruits per plant (70%), whereas
the lowest value was estimated for fruit size (27%). The number of fruits per plant, with the highest genotypic
coefficient of variation (33%) and the greatest expected response to selection (24%), was identified as the most
important trait for improving fruit yield. Correlation analysis revealed that fruit yield had significant positive
correlations with the number of fruits per plant (r = 0.52) and fruit size (r = 0.39), highlighting the important role
of these traits in increasing yield. On the other hand, inbreeding depression was estimated at approximately 10%
for fruit yield and 28% for the number of fruits per plant, indicating that the reduction in F» yield was mainly
attributable to a decrease in the number of fruits per plant. In addition, the reduced fruit uniformity and firmness
observed in the F» generation indicated that inbreeding negatively affects not only yield but also fruit quality and
marketability.

Conclusion: Overall, the results of this study demonstrated that the F2 population of the Brenta cultivar possesses
sufficient genetic variability for effective selection. The number of fruits per plant, owing to its high heritability,
substantial genetic variability, and positive association with fruit yield, can be considered the most effective
selection criterion in breeding programs. However, yield improvement should be pursued simultaneously with the
maintenance of quality traits, particularly fruit firmness and uniformity, to ensure that the resulting lines combine
high yield with suitable quality for commercial production. The findings of this study can contribute to the
development of superior lines, the design of effective breeding programs, and the reduction of dependence on
imported hybrid seeds.
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