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Abstract 

 

The article presents the results of a comprehensive approach to research using mutant tomato genotypes as source 

material and combining classical breeding methods with gametic technologies. It provides a description of F1 tomato 

hybrids (10 combinations) obtained by crossing cultivated lines with mutant lines that carry marker genes (sp+, sp±, rin, 

nor, alc, u, ls, br, β, gs, Wom, j-2, and others) of high economic value. These are high-tech, heteritic F1 tomato hybrids 

with yields ranging from 27.8 kg/m² to 36.5 kg/m² and a marketability of fruits from 89.1% to 95.6%. They are 

indeterminate (sp+) and semi-determinate (sp±) in growth type, with large (120...250 g) brightly colored fruits of red, 

pink, and orange. The high content of dry matter (5.2…6.8%), sugar (4.2…5.5%), and vitamin C (29.0…47.4 mg/%) 

provides high taste qualities to the fruits. A differential reaction of F1 tomato hybrid pollen to high and low 

temperatures tested in vitro has been demonstrated. The results obtained indicate the effectiveness of heterosis breeding 

using complementary methods with simultaneous assessment of morpho-biological, economically valuable traits, and 

resistance to various temperature stress factors.  This has made it possible to create F1 tomato hybrids capable of 

realizing their genetically determined productivity potential in climatic conditions that are far from optimal, and to 

recommend them for cultivation in industrial greenhouses in the Republic of Moldova. 
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Climate change and the problems arising 

from it are leading to the intensification of genetic 
erosion not only of tomatoes but also of other 

agricultural crops, and as a result, to a decrease in 

the efficiency of their cultivation (Kang M.S., 

2004; Ettore Pacini & Rudi Dolferus, 2016). The 
negative impact of environmental factors is 

compounded by changes in the requirements of the 

vegetable consumption market, which makes it 
necessary to determine the relevance of tasks and 

new directions for breeding.  Breeding is the most 

valuable, accessible, and cost-effective means of 
achieving high scientific intensity in the process of 

creating new tomato varieties and hybrids that can 

withstand the effects of adverse environmental 

factors and rapidly changing demands from both 
producers and consumers. This process should be 

based on an active search for sources of new 

germplasm with higher genetic diversity. Of 
particular interest in this regard are genetically and 

geographically distant forms, including the genetic 

potential of mutant tomato forms, which are a 
unique source of valuable germplasm for solving 

theoretical and practical breeding problems 

(Makovei, 2022). When defining the objectives 
and possibilities of breeding, it is necessary to 

identify ways to achieve them, taking into account 

the availability of complementary methods for 

rapid evaluation, identification of source material, 
and its effective use in creating tomato varieties 

and F1 heterotic hybrids capable of realizing their 

genetically determined productivity potential under 
conditions that are less than optimal. This can be 

facilitated by a comprehensive approach to 

research, combining classical breeding methods 
with modern gamete technologies. This makes it 

possible to evaluate a large amount of 

experimental material at the early and most 

vulnerable stages of ontogenesis and to select 
valuable genotypes that are resistant to biotic and 

abiotic stress factors (Makovei, 2018).   

Of great interest in this regard are heterotic 
tomato hybrids, which could replace existing 

varieties created through a lengthy breeding 

process, thereby significantly reducing the time 


