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METHODICAL APPROACHES TO THE BREEDING PROCESS
IN VEGETABLE GROWING

The article highlights methodological approaches to the development of new
varieties and hybrids of tomato for different uses. Having used the developed
techniques we obtained a number of varieties and hybrids, widespread in production,
such as Iskorka, Lahidnyi, Flora, Iryshka, Sviatoslav F;, KDS-5 F;, Bohun F;.
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Introduction. Modern vegetable growing requires F1 hybrids as main crops
[1]. It is known that heterosis in hybrids can be achieved for performance and early
ripening; also hybrids can combine quality, resistance to stress and diseases [2, 3].
The breeding process is based on the requirements of vegetable production using, that
Is search for and evaluation of signs required to meet specific needs [4]. For example,
tomato F1 hybrids for mechanical harvesting should possess a set of specific
characteristics: good and even ripening, certain physical and mechanical properties of
the fruit, their high quality and marketability. For industrial processing, it is required
a slightly different set of features; so is for long-term storage. Requirements for
creating F1 hybrids resistant to stress and disease vary from these and breeding
process is carried out by other approaches [5]. Each breeder chooses its own
approach to breeding techniques and success comes to those who correctly identified
them and applied.

Based on the above, the goal of our research was to monitor vegetable breeding
techniques and make recommendations for their successful implementation.

Materials and methods. The author of the article has been going in for
breeding of various vegetable crops over 45 years, possesses around one hundred of
patents, among them many patents for creating original material, varieties and
hybrids. In his breeding work, he has exploited a number of existing techniques [5]
and approaches, such as mutagenesis, polyploidy, intraspecific and interspecific
hybridization, different types of crosses and ways to create a genetic diversity of
hybrid populations.

When breeding for immunity, applied were specific methods [6, 7]. The author
found his own approaches in breeding for different economically valuable features [8,
9]. In different years, in our breeding works of different directions we used different
well-known statistical methods. Since 1971, the long-term breeding was work carried
out in different climate zones of Kyiv, Kharkiv and Kherson regions.

Results and discussion. Long-term breeding research on vegetable crops
showed that success in breeding begins with a creating starting material. It is
necessary to create starting material keeping in mind the model of future variety and
hybrid, i.e. to saturate breeding line with the most valuable attributes desirable in
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future varieties or hybrids F;. The basis for the creation of special populations can be
mutated forms, polyploids, varieties, hybrids, half-wild and wild forms. By crossing
them with cultivars and lines, we create the necessary background for selection of
initial genotypes. The more genetically diverse hybrid population we create, the
better will be the background for the selection of valuable signs.

The features to be inherent in future varieties and hybrid are the basis of
selection. Creation of early-ripening genotypes requires direct selection for signs of
early ripening, and the creation of stable genotypes requires selection of plants with
resistance genes. And so on in other areas of use, such as for mechanical harvesting,
canning processing, use fresh, pickles, storage. Each of these areas requires a specific
set of sighs. Signs must be found and unite in one genotype.

Through selection and assessment of progeny, we get a complex of inherited
traits. The necessary starting material then undergoes crossing for assessments of
recombination ability of testers. Selections must be directed to the creation of
varieties, and lines with high combination ability - to creation of hybrids F;.

The most distant genetic diversity of tomato hybrid populations was received
by us when distant crossings. The most selected genotypes feature early ripening,
fruit quality parameters, resistance to diseases. Using the genetic diversity of created
varieties we obtained varieties Iryshka and Myt feature field resistance to late blight.

Having interbred starting forms feature recessive mutant genes we obtained
heterosis hybrids of tomato, combining stem bush of determinant growth and genes
of early ripening, plum-like fruit without spot near the fruit stalk, stalk without node,
simple inflorescence with one, two, or three fruits. Using mutant genes led to
obtaining new varieties, such as Zolotyi Potik, Oberih, Dama, Khudozhnyk,
Konservnyi Kyivskyi, Amiko and others.

Involvement of parthenocarpic original forms into crossing led to the creation
of a new early-ripening cold-resistant tomato variety Eol promising for growing in
greenhouses.

Having used tetraploids in crossing, we received considerable genetic diversity
of diploids, triploids, tetraploids characterised with complex of economically-
valuable features. Having used such a diversity, early ripening tomato varieties were
created, such as Temp 35, Svitanok, Iskorka.

Complex crossing also contributed to the expansion of the genetic diversity
within the starting populations. The optimal number of components in the crossings is
six. For complex crossings, selection according to recessive signs can be already
started in the first hybrid generation. The use of complex crosses promoted obtaining
early-ripening, cold-resistant original forms feature recessive traits, thus we created
varieties Zoren, Flora, Boian.

Hybridization among the best hybrids of Ukrainian and foreign origin led to the
creation of well-known varieties like Lahidnyi, Lenhoranzh, F; hybrids Kozachok
and Sviatoslav.

In the selection process, we have developed a number of methodological
approaches to assess genotype phenotype: through individual assessment of each
phenotype, integrating in one genotype the number of desirable traits, checking their
inheritance in progeny. In the process of selection, we determined the average



characteristics in a population, the average signs within individual selections; also,
we evaluated the degree of difference between carried signs in individual selection
according to the system + 2-3G. These methods created target source material for the
successful breeding process according to the purpose of fruits and precise model of
the future hybrid.

In the selection process, we carried out estimation against provocative
backgrounds: cold-resistance, shadow-resistance, resistance to cracking, late blight
and Tobacco mosaic virus. Using laboratory devices of Research Institute for
Vegetable and Melons growing, we determined physical and mechanical properties of
fruits individually in the field as well as biochemical indices of fruit in the laboratory.
Harvesting fruits was performed manually, by shaking and detailed analysis of each
fruit, and with harvester KTM-2 on small plots.

The developed approaches made it possible to create a full-value breeding
material, high-quality varieties and hybrids. At that, important is the number of plants
under study, the number of new hybrid combinations, and the number of selections
taken from the same population. According to existing theories, availability of ten F;
plants in a nursery is enough for starting selections. In F, nursery, the number of
plants per each combination should be 300-500. The more selections are carried out
against the background of one hybrid population, the greater the opportunity to find
unique recombination or transgression.

It is desirable to have 50-100 plants per each selection in third generation of
desirable plants per each selection, because splitting signs still going on. For these
generations (F,, F3), selections are carried out by a number of signs, preferably
marker and recessive signs. When carrying out selection for complex traits, it is
possible to determine the directions for the future variety. For example, selection of
short determinant samples will contribute to short-stem sign, early-ripening plants to
early-ripening progeny. Selection for small, plum-like fruits will not lead to obtaining
of large fruit etc.

During ontogeny, estimation should be performed several times, rejecting
shrunken and ill plants with fruits that burst, soft to the touch, overripe, not tasty,
without flavour. In the final evaluation of the phenotype, which is suitable to the
planned model, it is necessary to evaluate the purity of plant vessels, rejecting
brownish vessels, and in this way getting rid of internal infection. The final
assessment can be performed on the size of the root system and using provocative
backgrounds.

In F3, F4, we estimate performance and fruit quality characteristics. When
assessing on the resistance, individual inoculation of each plant of hybrid populations
F,, F3 should be carried out. For seeds, only plants that combine features of desirable
economic resistance to pathogens selects must be selected. Of course, it is desirable
to evaluate individually taste too, with the help of field refractometer and tasting.

Thus, we get high-quality source material as the basis for a new variety. In
further steps it is necessary to carry out broad ecological and production test. Within
the net of vegetable growing there are all possibilities to that purpose: research
institutions are located in all the typical vegetable growing regions, such as Crimea,
Kherson, Kharkiv, Dnipropetrovsk, Donetsk, Kyiv, Chernihiv region. Joint



participators are located in Cherkasy, Mykolayiv, Sumy, Lviv, Zakarpattia regions.
According to a prominent theoretician of vegetable growing O. O. Zhuchenko [1],
testing in many eco-niches gives more accurate assessment of the new variety, as
compared to test within few years.

Conclusions. Thus, success in creating new varieties and F; hybrids of tomato
can be ensured by purposeful selection of source material, creating hybrid
populations for selection, selection of the best genotypes for the marker
characteristics, environmental testing and estimation against provocative
backgrounds.
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Anomauisn
Kpaeuenxo B.A.
Memoouuni nioxoou 00 ceneKkyilino2o npouecy 6 0804I6HUYM 6L
Buceimneno memoouuni nioxoou 00 cmeopeHHs HOBUX copmis 1 2iopudis
noMIOOpa pI3HUX HANPAMIE BUKOPUCMAHHA NA00I8. Buxopucmosyiouu po3pobaeni



MemoOuKyu OmMpUMAHo pso copmie [ 2iopudie, WUPOKO PO3NOBCIOONCEHUX )
supobrnuymei — Icxopxa, Jlacionui, @nopa, Ipuwxa, Ceamocnas Fr, K/[C-5 Fq,
boeyn F.

Knrwuoesi cnosa: cenexyitinuii npoyec, nomioop, copmu ma 2iopuou.

Anomauusn

Kpaesuenko B.A.

Memoouueckue no0xo0ut K ceneKyuOHHOMY RPOUECCY 8 060ULEB00CHIEE

Ocsewervl memoouueckue nooxoobl K CO30AHUI0 HOBbIX COPMOS U 2UOPUOO8
momama  pasiuyHblX — HANPAGNeHUll  UCNONb308AHUs  N10008.  Mcnonw3ys
pazpabomarHble MemoOuKUu, MNOAYYEHO PO Ccopmos U 2ubpuoos, UUPOKO
ucnonvzyemvlx 6 npousgoocmee — Hckopka, Jlaeuowwui, @nopa, Hpuwka,
Ceamocnas F1, K/[C-5 F1, boeyn Fi.

Knrwouesnlie cnosa: cenekyuoHHbwlil npoyecc, NOMUOOp, copma ma uOpuobl.
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