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Aim. To evaluate the impact of parental forms on phenotypic performance characteristics in the progeny of some Ukrai-
nian potato varieties and lines, to determine the most profitable crossings in terms of breeding for higher yield and product
quality. Methods. Field experiments, laboratory analysis, statistical methods. The study involved 973 clones obtained
by 85 crossings using 15 potato varieties of ukrainian breeding. The parental material was produced in the laboratory
of potato breeding at the Polissia Experimental Department of the Institute for Potato Research, the NAAS using sex-
ual seed. Results. When female source material of the Ukrainian varieties Javelina, Mezhyrichka 11, Predslava, Sont-
sedar, Vyhoda, and Vzirets were used in crossings, yield increased by 4.1-6.1 t/ha as compared to parental forms. An
increase in average tuber weight of 7-18 g in the progeny was obtained by using the varieties Alliance, Ivankivska ran-
nia, Javelina, Mezhyrichka 11, Radomysl and Vzirets as female; this was 9—17 g for male material of varieties Alliance,
Mezhyrichka 11, Opillia, Rostavytsia, Vyhoda and Vzirets. The progeny, obtained using Fanatka, Javelina, Mezhyrichka
11, Svitana, and Vyhoda as female, had a 1.5-3.2 % higher starch content compared to parental forms, this was 1.5—
2.3 % for progeny of Alliance, Javelina, Mezhyrichka 11, Opillia, Rostavytsia, Sontsedar, Svitana, and Vyhoda used as
male. The average score of consumption quality characteristics of the progeny exceeded parental forms only by 0.1—
0.2 point, it was highest for progeny when using Fanatka, Mezhyrichka 11, Radomysl, Svitana and Vzirets as female,
and Alliance, Bazhana and Javelina as male. A decrease of 0.1-0.3 points in consumption quality characteristics was
obtained for male progeny of Bazhana, Mezhyrichka 11, Rostavytsia and Vzirets. Conclusions. It was confirmed that
characteristics of parental forms played a decisive role in forming quantitative and qualitative traits, which was a more
critical factor than their place in the crossing scheme. It was also found that the genotype of the maternal component
had a considerable impact on the yield level in the progeny, which highlighted the relevance of the accurate selection of
the maternal form. The best performance was observed in clones created using the varieties Alliance, Javelina, Mezhyr-
ichka 11, Svitana, Vyhoda and Vzirets. This concerned yield, average tuber weight, starch content and consumption qual-
ity, which confirmed previously found regularities: high performance was positively correlated with tubers weight (r =
=0.33-0.76), whereas it was negatively correlated with starch content (r=—0.59) and large tuber size (r = —0.45-0.67), the
latter only in case of progeny obtained from maternal material.
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INTRODUCTION Bradshaw, 2021; Zaviriukha, 2022).Identification of

The classical method of potato breeding is based on parental genotypes with the best characteristics for
crossing tetraploid parent material (male, via pollen the creation of new varieties remains the main task of
and female, via pistil), selected based on their pheno-  breeding, whether in its classical form or when using
type, in order to create a genetic variation in the prog-  diploid hybrids or molecular marker-assisted breed-
eny (Caligari, 1992; Bradshaw and Mackay, 1994, ing (Acquaah, 2007; Bradshaw and Bonierbale, 2010;
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Zaviriukha 2022; Adams et al, 2022, Bradshaw, 2022;
Furdyga, 2022 and Hojsgaard et al, 2024).

The search for suitable parents involves the study
of genetic diversity and structure of populations,
the search for promising parental combinations
within collections, and the crossing to create ge-
netic variations. A further selection is made based
on clonal multiplication via tubers and evaluation
of target characteristics (Bonierbale et al, 2020; Jo
et al, 2022).

This clonal production and selection is long and re-
quires at least eight, but sometimes even more than ten
years. In addition, there are frequent practical difficul-
ties with the transfer of specific features or properties
of parental organisms to their progeny since they may
be combined and recombined in different ways in each
particular genotype obtained from seed (Zakharchuk,
2014; Watanabe, 2015, Jansky and Spooner, 2018;
Bradshaw, 2022).

Bonierbale et al (2020) noted that the best prog-
eny is often obtained only in a few out of many
crossings, since most of them do not result in the
formation of seeds or progeny with target features.
Furthermore, it is important to determine the opti-
mal genotypes of parental forms before crossing to
determine the role of each parental form as a ma-
ternal or male component (Zaviriukha, 2023).The
high heterozygosity of parental material contrib-
utes to the creation of significant genetic diversity
in the population, which allows for the production
of progeny with more pronounced desirable traits
such as appearance, yield, pest and disease resis-
tance, preparation, processing and organoleptic
properties (Furdyga, 2010, Furdyga et al, 2017;
Muthoni et al, 2012; Jansky and Spooner, 2018; I1-
chuk and Ilchuk, 2021; Pandey, 2021;Pysarenko et
al, 2022, 2023; Salgotra and Chauhan, 2023).

To improve breeding material, it is important to as-
sess the level and nature of the variability of produc-
tive traits in the newly developed breeding material
and compare them with the properties of the parental
forms. There is currently no apparent consensus on
whether the female or male parent is more important
for the development of specific productive traits in
the progeny or that there is no difference. In our study
we hypothesize that this influence may vary, depend-
ing on the trait in question (Kravchenko, 2018, Brad-
shaw, 2000, Zaviriukha (2022). Some studies seem
to indicate a more significant influence of the male
while others (e.g. Kravchenko et al, 2018) indicate
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that the female is superior in determining productiv-
ity. This suggests that the influence of the parentals
may be specific to certain traits and vary depending
on the combination of these genotypes used in the
crossing.

The aim of the study is to evaluate the phenotypic
expression of some qualitative and quantitative per-
formance characteristics in newly developed breeding
material, using Ukrainian varieties and lines as parents
in comparison with those of these parents.

MATERIAL AND METHODS

The study was conducted in 2021-2023 under field
and laboratory conditions at the Polissia Experimen-
tal Department of the Institute for Potato Research, the
NAAS, Polissia Ukraine.

Plant material. The study involved 973 clones ob-
tained by 85 crossings (with an average of 11 clones per
crossing), where the following 15 varieties, presented
below and in Table 1, served as parental components:

Alliance: High resistance to potato scab (Streptomyces
spp.) and potato tuber nematode (Ditylenchus destruc-
tor). Entered into the State register in 2020. Recom-
mended cultivation zones in Ukraine — Forest-Steppe
and Polissia.

Bazhana: Yield 40-45 days after germination, 8.0—
9.5 t/ha. High resistance to common scab, and stem
nematode.

Fanatka: Moderate resistance to tuber soft rot (Pecto-
bacterium and Dickeya spp.) and potato tuber nema-
tode. Entered into the State register in 2023. Recom-
mended cultivation zones in Ukraine — Forest-Steppe
and Polissia.

Ivankivska rannia: Yield 40—45 days after germination,
12.0-13.5 t/ha. Entered into the State register in 2015.
Recommended cultivation zones in Ukraine — Forest-
Steppe and Polissia.

Javelina: Moderate to high resistance to early blight
(Alternaria spp.). Moderate resistance to tuber soft rot,
potato tuber nematode, potato scab. The variety was
submitted to the State Variety Testing for 2023.
Mezhyrichka 11: Yield 40-45 days after germination, 7.0—
9.0 t/ha. Moderate resistance to potato tuber nematode.
Entered into the State register of crop varieties suitable for
spreading in Ukraine in 2014. Recommended cultivation
zones in Ukraine — Forest-Steppe and Polissia.

Opillia: No change in color after boiling. The flesh has
a powdery consistency and a crumbly texture with a
pleasant, rich aroma. Moderate resistance to potato
tuber nematode. Suitability for second cropping in
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the south of Ukraine. Entered into the State register
in 2020. Recommended cultivation zones in Ukraine:
Forest-Steppe and Polissia.
Partner: Moderate resistance to scab and potato tu-
ber nematode. Entered into the State register in 2009.

Recommended cultivation zones in Ukraine — Forest-
Steppe and Polissia
Predslava: Moderate resistance to bacterial ring rot
(Clavibacter sepedonicus) and potato tuber nema-
tode. Entered into the State register 2017. Rec-

Table 2 — The scheme of crossings using combinations of varieties and lines, both as male and female parent

Crossing Nr Crossing Nr
of clones of clones
3 38 investigated 4 3 investigated
Alliance Javelina, Ivankivska 64 Alliance Vyhoda 15
rannia, Charunka,
Volodarka, P.05.52/28,
P.10.10/35
Bazhana Levada, N.11.8-8, 23 Bazhana -
P.15.57/1
Fanatka - Fanatka Javelina 38
Ivankivska rannia | — Ivankivska rannia | Alliance, Poran 51
Javelina Fanatka, 38 Javelina Vyhoda Alliance, 35
Partner, P.09.62/1,
S.10.251-6
Mezhyrichka 11 | Svitana 17 Mezhyrichka 11 Sontsedar 56
Bellarossa, Dorohyn,
N.13.117-1
Opillia P.11.5-3 10 Opillia -
Partner Javelina, Javelina, 25 Partner -
N.11.12-8, P.12.14-8
Predslava - Predslava Vyhoda, P.09.88/1, 31
P.10.9-3, Rostavytsia
Radomysl Vektor, Mag, P.15.57/1 43 Radomysl Bellarossa, Svitana 58
Rostavytsia Svitana, Levada, 61 Rostavytsia -
Nahoroda, Predslava
Sontsedar Mezhyrichka 11, 48 Sontsedar Zwizdal, N.09.8-14 7
P.10.10/35,P.12.48/8
Svitana Vzirets, Radomysl, 124 Svitana Rostavytsia, 42
Vyhoda, Mezhyrichka 11,
P.10.10/35, P.13.9/1,
VM.193/59
Vyhoda Javelina, Bohach, 49 Vyhoda Svitana 19
Predslava, Alliance,
Blakyt, Yanka, P.09.27/9,
VM.12.24-15
Vzirets Palats, Vektar, Zorachka, 79 Vzirets Svitana, Talachynskyi, 40
Lilea, Dubrava, Serpanok, P.12.14-8
Batia, P.13.17-1; P.13.54-
2,P.10.9-3
46 AGRICULTURAL SCIENCE AND PRACTICE Vol. 11 No.3 2024
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ommended cultivation zone in Ukraine — Forest-
Steppe.

Radomysl: No darkening when boiled. Entered into the
State register in 2017. Recommended for cultivation in
the Forest-Steppe zone of Ukraine.

Rostavytsia: Yield75 days after planting is 18.6 t/ha;
High resistance to potato scab. Moderate resistance to
early blight, Fusarium blight, and potato tuber nema-
tode. Entered into the State register in 2023. Recom-
mended cultivation zones in Ukraine — Forest-Steppe
and Polissia.

Sontsedar: Yield 75 d after planting, 10.4 t/ha. High
resistance to potato scab and potato tuber nematode.
Svitana: Rather high resistance to potato scab. Moder-
ate resistance to tuber soft rot. Suitability for second
cropping in the south of Ukraine. Entered into the State
register in 2023. Recommended cultivation zones in
Ukraine — Forest-Steppe and Polissia.

Vyhoda: Moderate resistance to potato tuber nematode
and scab of tubers.

Vzirets: Suitability for second cropping in the south of
Ukraine. Entered into the State register of crop variet-
ies, suitable for spreading in Ukraine in 2017. Recom-
mended for cultivation in all zones of Ukraine.

The parental material was produced in the laboratory
of potato breeding at the Polissia Experimental Depart-
ment of the Institute for Potato Research, the NAAS
using sexual seed. Potato varieties, used in the study,
were entered into the State register of plant varieties,
(https://minagro.gov.ua/file-storage/reyestr-sortiv-ros-
lin) suitable for spreading in Ukraine in different years
(except for the varieties Bazhana (Utility model patent
No. 210948 dated 30.11.2021) and Sontsedar (Patent
No. 230700 dated 14.11.2023)). The variety Javelina
is under investigation at the State Variety Testing In-
stitute.

Field studies. The experimental field was located in
the central part of Ukrainian Polissia, at 50°42'4" north
lat. and 29°21'14" east long. at the height of 148 m
above sea level. The annual precipitation amount fluc-
tuated from 550 to 600 mm (https://malyn-rada.gov.ua/
sites/default/files/photo/19-01-2024 strategiya ma-
lyn dlya oprylyudnennya.pdf page 12).

Results of soil analysis of the experimental field
used in our study (Laboratory Prime Lab Tech,
protocol No. 2803-1/3-1 dated June 9, 2023)

Results of soil analysis
4.7
1.66

pH (exchangeable), units
pH (hydrolytic acidity), mmol/100 g
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Electrical conductivity, mS/m 2.17

Soil organic carbon, % 0.9

Sum of adsorbed bases, mmol/100 g 1.8-3.6
Content of available forms in mg/kg of soil:

N (NH,) 9.9

N (NO,) 0.7-1.1

PO, 62.3-93.9

K,0 28.8-69

The experimental field was subject to a 1:4 crop ro-
tation involving green manure fallow, potatoes, winter
rye, and oats. The potato cultivation technology includ-
ed the following measures. The area of the plot was
29.4 m?. Forty plants were planted in two rows per plot.
Planting of seed material (tubers) was carried out dur-
ing the first and second decades of May, with a calculat-
ed planting density of 40.8 thousand tubers per hectare,
following a planting scheme of 70 x 35 cm. The weight
of the tubers was standardized within the range of 30—
45 g. Mineral fertilizers were applied locally during the
potato planting at a ratio of N P, K/ . A resource-sav-
ing technology was applied to the potato crops, which
involved forming large ridges with a rotary cultivator
immediately after the emergence of shoots, when they
were close to the soil surface. To control weeds the
herbicides Zenkor 70 WG (metribuzin, 300 g/ha) and
Neitrin BT (quizalofop-p-ethyl, 125 g/l) were applied.
During the mass emergence of Colorado potato beetle
larvae (beginning of the budding-flowering phase of
potatoes), treatment of the crops was carried out with
the insecticide Koragen (chlorantraniliprole, 200 g/l).
When infections of alternaria and late blight occurred,
spraying was done with the fungicide Kurtat® M (cy-
moxanil — 45 g/kg, mancozeb — 680 g/kg). Treatments
were conducted according to the recommendations of
the Institute of Potato Research of NAAS (https://ikar.
in.ua/potato_intresting/technology/). Harvesting was
carried out after the tubers reached physiological matu-
rity, determined by the criteria of dying off the foliage
and easy separation of the tubers from the stolons.

Yield was expressed in tonnes per hectare after
weighing of all tubers/plot. The average tuber weight
was determined by dividing the weight of a sample of 5
kg by the number of tubers in the sample (Bondarchuk
etal, 2019, https://www.ikar.org.ua/ files/ugd/69bb4c
77462c9¢a8804515b090c3254bffeada.pdf)cT.).

Laboratory analysis. The starch content was deter-
mined by sampling average undamaged tubers in two
repeats using the principle of weighing by immersion
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based on specific weight (Nissen, 1955). The spe-
cific weight was determined at the controlled water
temperature of 17.5 °C: weight in water x (weight in
air — weight in water). The total weight of the sample
was 5.0 kg. The principle of weighing by immersion
was used in a standardized hydrostatic Reimann-Parow
balance, according to Eckert (1975).

Consumption qualities were assessed by an organo-
leptic method on a 9-point scale, where 9 meant the
highest expression of the trait (Bondarchuk et al, 2019,
https://www.ikar.org.ua/ files/ugd/69bb4c_77462c9ea
8804515b090c3254bffeada.pdf page 540-541). Each
analyzed group of 11 potato varieties used as maternal
forms and 12 varieties used as male forms, along with
progeny created from 392 maternal form crosses and
581 from the male forms of the corresponding variety,
were assigned ranks based on the phenological mani-
festation of productive indicators. The average rank for
each potato genotype was determined by averaging all
the evaluated productivity indicators.

During the study period (2021-2023), the weather
conditions of the summer months differed from long-
term norms in terms of both temperature and pre-
cipitation. Temperature mode. In 2021, the average
monthly temperatures in June (25.9 °C), July (29.2 °C),
and August (25.3 °C) exceeded the perennial indices
(17.6, 18.7, and 17.8 °C respectively) considerably.
In 2022, there was a moderate mode of temperatures,
though June (21.4 °C) and August (22.9 °C) also
exceeded the perennial norm. In 2023, regardless of
cooler June and July, August (24.0 °C) demonstrated
a significant exceeding of the perennial index by 6.2
°C, which created conditions for heat stress of plants.
Precipitation. In 2021, the precipitation amount in June
(20.3 mm) and July (15.7 mm) was much lower than
the perennial indices (28.3 mm and 31.7 mm, respec-
tively), whereas August (35 mm) exceeded the norm
by 12.7 mm. In 2022, the largest precipitation amount
was registered in July (25.3 mm), while June and Au-
gust remained closer to the norm. In 2023, all months
were notable for deficient precipitation, especially Au-
gust (7.8 mm), which created unfavourable conditions
for potato cultivation. Thus, the weather conditions in
the investigated period were remarkable, with consid-
erable deviations from the perennial norms, which had
a negative impact on the growth and development of
potatoes (http://cgo-sreznevskyi.kyiv.ua/index.php/uk/
pro-tsho/struktura?id=132).

Statistical analysis. For statistical analysis Micro-
soft Excel was used. Correlation analysis (Pearson’s
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correlation coefficient) was performed to evaluate
the relationships between the characteristics studied.
To compare average values between groups, the least
significant difference (LSD) criterion was used at
p < 0.05. Ranking and rank evaluation was applied to
compare indicators with different units of measure-
ment (e.g., yield in t/ha, average tuber mass in g,
starch content in %, and consumer quality in points).

RESULTS

On average, in three years of studies, parental va-
rieties with the highest average yield were Rostavyt-
sia (12.0), Fanatka (12.2), Radomysl (12.4), Svitana
(14.5) and Sontsedar (14.3 t/ha) (Table 1).The aver-
age yield for the clones, when using the parental vari-
ety as female, was 14.9 t/ha, while used as male,13.5
t/ha, which exceeded the average yield of the paren-
tal variety by 3.8 t/ha and 2.1 t/ha, respectively. The
parental varieties Mezhyrichka 11, Vzirets, Javelina,
Predslava, Sontsedar, and Vyhoda yielded the highest
gain when used as female, 4.1 to 6.1 t/ha. The least
gain in the yield was observed in the progeny of Ros-
tavytsia, Bazhana, Mezhyrichka 1landVyhodawhen
used as males,2.6 to 4.7 t/ha.

Lower average yield compared to the parents was
noted in the progeny of Fanatka (as female) and Vzirets
(as male). Maximum average yield was obtained in the
progeny of the varieties Alliance, Bazhana, Ivankivska
rannia, Mezhyrichka 11, Radomysl, Sontsedar, and
Svitana in the crossing. Progeny of Radomysl and Svi-
tana showed the widest fluctuation in minimum and
maximum yield (Table 3).

When the parental varieties Alliance, Ivankivska ran-
nia, Javelina, Mezhyrichka 11, Predslava, Radomysl,
Sontsedar, and Vzirets were used as female, more than
60 % of the progeny showed higher yield compared
to the parent. The use of the parental varieties as male
generally resulted in a lower percentage (ranging from
36 to 58 %) of progeny with higher yields compared to
the parent. Only the progeny obtained using varieties
Alliance, Vyhoda, and Vzirets as male had higher yield
than the parent.

The mean increase in average tuber weight in the
progeny of the 15 parental varieties exceeded the
average (mid) value of the parents by 5-6 g. High-
est values (> 55 g) were recorded for progeny of the
varieties Ivankivska rannia, Partner, Radomysl, Ros-
tavytsia, Sontsedar and Svitana. Higher values (by
7-18 g) of average tuber weight in progeny than that
of the female parent were observed for the varieties

AGRICULTURAL SCIENCE AND PRACTICE Vol. 11 No.3 2024
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Table 3. The impact of parental varieties used either as male () or as female () on potato yield in the progeny (average

for 2021-2023)

Progeny from parental ¢ Progeny from parental &
X
i X % clones < % clones
Variety (parental) yi\:;ll(ril,ett/}llla yiel();, ha min-max, above @ yiel d?i ha min-max, above &
t/ha parent t/ha parent
alerage alerage
Alliance 11.7 14.7 9.5-22 60 14.0 6.9-24.1 60
Bazhana 10.5 - - - 13.7 7.6-25.2 32
Fanatka 12.2 10.9 6.2-17.3 43 - - -
Javelina 9.6 13.8 9.2-20.6 85 11.3 6.7-19.8 60
Ivankivska rannia 10.4 16.8 10.2-23.4 82 - - -
Mezhyrichka 11 11.2 15.3 8.5-28.2 77 15.2 9.9-19.5 87
Opillia 10.1 * - - - 14.1 * 10.6-19.3* 83*
Partner 11.7 - - 13.5 9.5-17.3 69
Predslava 9.7 14.4 11.1-18.5 89 - - -
Radomysl 12.4 16.1 7.5-29.3 70 13.7 7.7-21.8 47
Rostavytsia 12.0 - - - 14.6 7.7-21.8 66
Sontsedar 11.2 */14,3 ** 17.1 % 10.1-23.8 * 62 * 14.4 8.4-22.5 51
Svitana 14.5 15.2 9.4-22.0 50 15.4 7.1-28.3 54
Vyhoda 8.8 14.9 8.7-20.8 78 13.5 6.7-23.5 86
Vzirets 10.1 14.3 9.4-19.3 77 8.4 4.6-14.5 57
Mean *** 11,4 14.9 13.5
LSD 0.3 0.5 0.5

Note. * average of the parental forms Sonsedar (9) and Opillia (&) for 2022-2023 (for comparison with the corresponding
progeny). ** average of the parental variety Sonsedar for 2021-2023 (for comparison with progeny from the parental line).
*#% The overall mean (Mean) is calculated for 2021-2023 without the Opillia variety (data only for 2022-2023). LSD , -

least significant difference (p < 0.05).

Alliance, Ivankivska rannia, Javelina, Mezhyrichka
11, Radomysl and Vzirets, and for male parents this
was true for Alliance, Mezhyrichka 11, Opillia, Ros-
tavytsia, Vzirets and Vyhoda (by 9-17 g). For vari-
eties Sontsedar and Svitana as female there was a
decrease of 3 and 8g an as male of 1 and 12 g respec-
tively (Table 4).

The average starch content in the progeny com-
pared to the average of the parental forms showed
a 1.4 % increase when parents were used as female
parents and a 1.1 % increase when used as male. In
the progeny where females of varieties Fanatka, Jave-
lina, Mezhyrichka 11, Svitana and Vyhoda were used
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starch content increased with 1.5 to 3.2 %. For the
varieties Alliance, Javelina, Mezhyrichka 11, Opil-
lia, Rostavytsia, Sontsedar, Svitana and Vyhodaan in-
crease of 1.5. to 2.3 % was obtained both for females
and males (Table 5).

Of particular breeding value is the progeny with a
high starch content (> 19.5 %). The maximum level
of this trait was observed in a substantial part of the
progeny using Mezhyrichka 11 (19.9 %), Svitana
19.9 %), Vyhoda (19.5 %) and Vzirets (20.7 %) as fe-
male and in a higher percentage when using Mezhyr-
ichka 11 (20.6 %), Radomysl (19.5 %), Rostavytsia
(20.4 %), Sontsedar (19.7 %), Svitana (19.8 %), Vzirets
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Table 4. The impact of parental forms on average potato tuber weight in the progeny (average for 2021-2023)

Progeny from parental ¢ Progeny from parental &
X
Variety weight Of.t ubers . X min-max, oa/(l)af)lxj)en(;s .Y min-max, ;/;(f\l/(::ngs
of the variety, g | weight of o parent weight of o parent
tubers, g average tubers, g average
Alliance 51 65 43-95 92 60 35-100 62
Bazhana 52 - - - 58 41-87 50
Fanatka 52 53 32-85 47 - - B
Javelina 61 68 46-94 64 - -
Ivankivska rannia 53 64 38-99 69 54 32-91 -
Mezhyrichka 11 51 60 40-92 67 61 42-86 45
Opillia 50% - - - 67* 56-82% 35
Partner 59 - - - 59 47-72 58%
Predslava 41 44 34-62 52 - - 47
Radomysl 56 64 38-102 66 58 41-91 _
Rostavytsia 58 - - - 67 43-102 51
Sontsedar 63 */55 ** 60 * 42-80* 46%* 54 38-81
Svitana 75 67 39-99 51 63 39-105 32
Vyhoda 50 55 38-92 58 59 38-110 42
Vzirets 43 61 40-101 88 55 32-90 36
Mean *** 54 60 60 64
LSD 2 2 5 36

Note. * average of the parental forms Sonsedar (9) and Opillia (3 for 2022-2023 (for comparison with the corresponding
progeny). ** average of the parental variety Sonsedar for 2021-2023 (for comparison with progeny from the parental line).
*#% The overall mean (Mean) is calculated for 2021-2023 without the Opillia variety (data only for 2022-2023). LSD , —

least significant difference (p < 0.05).

(19.7 %) and Vyhoda (19.9 %) as male. These parental
varieties therefore can be very useful in future breeding
for this trait

The varieties (both male and female) Alliance, Jave-
lina, Mezhyrichka 11, Radomysl, Sontsedar, Svitana
and Vyhoda yielded a high percentage of progeny with
a higher starch content than the parents. The use of Fa-
natka as female and Opillia and Rostavytsia as males in
crossings resulted in > 80 % of progeny with a higher
starch content than the parents.

The mean score of consumption qualities in the
progeny of the 15 parental varieties increased only
slightly (by 0.1-0.2 point) An increase of 0.2-0.5
points was observed only in progeny of female Fa-
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natka, Ivankivska rannia, Javelina, Predslava, Rado-
mysl and Svitana, which have a mean total score of
<8.1 points among all varieties. Furthermore, male
Bazhana, Mezhyrichka 11, Rostavytsia, and Vzirets,
which had the highest score for consumption quali-
ties, had a 0.1-0.3-point decrease in the mean score
of their progeny. The maximum score (8.9—-9) of con-
sumption qualities was observed in the progeny creat-
ed using female Fanatka, Mezhyrichka 11, Radomysl,
Svitana,and Vzirets and male Alliance, Bazhana and
Javelina (Table 6).

The percentage of the progeny with an increased
level of consumption qualities is generally rather low,
e.g. for the varieties Bazhana, Mezhyrichka 11, Partner,
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Table 5. The impact of parental potato forms on starch content in the progeny (average for 2021-2023)

Progeny from parental ¢ Progeny from parental &
. X < % clones < % clones
Variety S.t arch §ontint X min-max, above @ X min-max, above &
in variety, % starch starch
content, % & alzzirrzléte content, % & arzfi:rrzlge

Alliance 14.6 15.0 13.0-16.4 64 16.3 12.8-19.1 82
Bazhana 16.0 - - - 16.3 13.6-18.3 55
Fanatka 14.5 16.2 13.7-18.7 81 - -
Javelina 15.4 16.1 13.9-17.2 67 - - -
Ivankivska rannia 14.5 16.4 14.2-18.6 87 16.2 13.7-18.7 92
Mezhyrichka 11 15.2 16.7 13.9-19.9 70 17* 14.1-20.6 * 77*
Opillia 16.2%* - - - 17.7* 15.3-18.9 * 80*
Partner 16.2 - - - 16.4 14.7-18.5 55
Predslava 15.6 16.8 15.6-18.2 67 - - -
Radomysl 15.3 16.1 10.7-19.2 65 16.6 13.1-19.5 68
Rostavytsia 15.6 - - - 17.4 13.8-20.4 80
Sontsedar 15.3 */15.6 ** 16.7 * 15.4-18.0 * 84 * 17.1 14.2-19.7 74
Svitana 14.3 16.6 13.3-19.9 74 16.6 12.0-19.8 73
Vyhoda 13.7 16.9 14.9-19.5 89 15.7 11.7-19.9 84
Vzirets 16.5 16.7 13.3-20.7 49 16.6 12.8-19.7 59
Mean *** 15.6 16.4 16.7

LSD , 0.2 0.2 0.16

Note. * average of the parental forms Sonsedar (9) and Opillia (3 for 2022-2023 (for comparison with the corresponding
progeny). ** average of the parental variety Sonsedar for 2021-2023 (for comparison with progeny from the parental line).
*#% The overall mean (Mean) is calculated for 2021-2023 without the Opillia variety (data only for 2022-2023). LSD , —

least significant difference (p < 0.05).

Rostavytsia and Vzirets, with consumption qualities at
the level of 8.3—8.5 points, this ranged only from 29—
50 %. A higher percentage of progeny with increased
consumption qualities (>55 %) was observed for Rado-
mysl, Fanatka, Ivankivska rannia, Javelina, Predslava
and Svitana, having consumption qualities in the range
of 7.8-8.1 points. This may indicate that these varieties
with somewhat lower consumption quality scores may
have inherit this trait a bit better.

The parent varieties Fanatka, Mezhyrichka 11, Ra-
domysl, Sontsedar, Svitana and Vzirets, were ranked
highest for the four performance indices mentioned
in Tabel 7. High scores for these 4 indices in female
progenies were found again when using Mezhyr-

AGRICULTURAL SCIENCE AND PRACTICE Vol. 11 No.3 2024

ichka 11, Radomysl, Sontsedar and Svitana, as well
as Ivankivska rannia, (Table 5) but not Fanatka. For
male progeny this concerned Partner, Sontsedar, Svi-
tana, Rostavytsia, Mezhyrichka 11, and Opillia.We
used a Pearson’s correlation analysis to determine the
dependence between the traits of the 15 parental pota-
to varieties and the parental progeny. For the parental
female progeny, a positive average relationship was
established between the traits in bold and indicated
with a *in Table 9.

An inverse mean correlation was established between
the pairs indicated in Table 9 in italics and with a **.

For the parental male progeny, a positive average
relationship was established between the traits in bold
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Table 6. The impact of parental forms on potato consumption qualities in the progeny (mean for 2021-2023)

_ Progeny from parental Q Progeny from parental &
X
) consumption < % clones X % clones
Variety ; . min-max, above @ . min-max, above &
quality ofa | ¢onsumption consumption
variety, score | quality, score Seore parent quality, score seore parent
average average
Alliance 7.9 7.9 7.2-8.4 30 8.2 7.3-8.9 64
Bazhana 8.5 - - - 8.4 7.6-8.9 42
Fanatka 8.1 8.3 7.7-8.9 65 - - -
Javelina 7.8 8 7.5-8.7 66 - - -
Ivankivska rannia 8 8.2 7.6-8.6 67 8.2 7.7-8.9 73
Mezhyrichka 11 8.5 8.3 7.7-9 29 8.2 7.7-9 32
Opillia 82 % - - - 82 % 8-8.4%* 36 *
Partner 8.3 - - - 8.4 7.7-8.7 50
Predslava 7.9 8.1 7.6-8.6 72 - - -
Radomysl 8 8.3 7.3-9 70 8.3 7.7-8.9 58
Rostavytsia 8.5 - - - 8.3 7.3-8.7 40
Sontsedar 7.8 8.4 7.6-8.9 86 8.2 7.3-9 73
Svitana 8.2 *¥/8,3 ** 82 % 7.6-8.8 * 50 * 8.3 7.5-8.8 62
Vyhoda 8.1 8.1 7.5-8.6 41 8.1 7.3-8.8 47
Vzirets 8.4 8.3 7.4-9 41 8.3 7.2-9 50
Mean *** 8.1 8.2 8.3
LSD 0.16 0.05 0.03

Note. * average of the parental forms Sonsedar (?) and Opillia (3') for 2022-2023 (for comparison with the corresponding
progeny). ** average of the parental variety Sonsedar for 2021-2023 (for comparison with progeny from the parental line).
*#% The overall mean (Mean) is calculated for 2021-2023 without the Opillia variety (data only for 2022-2023). LSD, -
least significant difference (p < 0.05).

Table 7. Ranking of the four performance indices and their overall ranking (yield, average tuber weight, starch content and
consumption quality) of the 15 parental varieties and their female and male progeny (average for 2021-2023), used in this study

Rank (R)

Variety Y ATW SC CQ Overall ranking

Pl Q3| P| Q|| PR |S|P|R|S|P|R]|JI

Alliance 8 5 7 4 9 8 5 1 3 3 1 2 4 2 4
Bazhana 5 - 5 6 - 4 9 - 3 9 - 11 8 - 6
Fanatka 9 1 - 6 2 - 3 4 - 7 7 - 6 1 -
Ivankivska rannia 5 10 - 9 11 - 9 2 - 1 2 - 5 7 -
Javelina 2 2 2 7 7 1 3 5 2 5 5 2 2 4 1
Mezhyrichka 11 6 8 11 4 4 9 6 7 9 11 7 2 8 9 10
Opillia 3 - 8 2 - 11 10 - 12 | 10 - 2 5 - 11
Partner 7 - 3 11 - 6 10 - 5 10 - 11 12 - 7
Predslava 3 4 - 1 1 - 10 | 10 - 3 3 - 2 3 -
Radomysl 10 9 5 8 7 7 2 6 5 7 7 10 7 5
Rostavytsia 9 - 10 | 10 - 11 7 - 11 7 — 7 10 - 12
Sontsedar 6 11 9 10 4 1 7 7 10 9 5 7 11 10 8
Svitana 11 7 12 | 11 10 | 10 2 6 6 1 11 2 11 9
Vihoda 1 6 3 3 6 1 11 1 7 3 1 1 5 2
Vzirets 4 3 1 2 6 3 11 7 6 10 7 7 5 3

Note. Y = yield; ATW = average tuber weight; SC = starch content; CQ = consumption quality
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Table 8. correlation between average performance indices of the maternal form of potato in the progeny (average for 2021—

2023)
VY PY ¢ ATWV ATWPQ SCV SCPQ CcQV CQP?®
VY 1.00
PY @ 0.22 1.00
ATWV 0.54 * 0.53 * 1.00
ATWPQ 0.36 * 0.33 * 0.56 * 1.00
SCV —0.14 0.19 —0.28 —-0.01 1.00
SCP? —0.59 ** —0.12 —0.45 ** —0.67** -0.05 1.00
cQv —0.24 —0.06 —0.34 ** —0.56%* 0.11 0.37 * 1.00
CQP?Q 0.54 * —0.04 0.38 * 0.04 -0.21 0.08 0.20 1.00

Note: VY — parent variety yield, PY @ — yield of the parental female progeny, ATWV — average tuber weight of the parent
variety, ATWPQ — average tuber weight of the parental female progeny, SCV — starch content of the parent variety, SCPS —
starch content of the parental female progeny, CQV — consumption quality of the parent variety, CQPQ — consumption qual-
ity of the parental male progeny, *— positive significant correlation at p < 0.05,** — negative significant correlation at p < 0.05.

Table 9. The correlation between average performance indices of the male form of potato and the progeny (average for
2021-2023)

VY PY & ATWV ATWPJ SCV SCPJ CQVv CQPJ
VY 1.00
PY & 0.65 * 1.00
ATWV 0.76 * 0.34 * 1.00
ATWPJ 0.16 0.64 * 0.05 1.00
SCV —0.08 —0.25 —0.16 —-0.09 1.00
SCPJ 0.39 * 0.62 * 0.10 0.44 * 0.43 * 1.00
CcQv -21 —0.04 —0.20 0.06 0.63 * 0.35* 1.00
CQrJg 0.25 -0.27 037 * —0.33 ** 0.68 * 0.05 0.54 * 1.00

Note: VY — parent variety yield, PY & — yield of the parental male progeny, ATWV — average tuber weight of the variety,
ATWPJ —average tuber weight of the parental male progeny, SCV — starch content of the parental variety, SCPJ' — starch
content of the parental male progeny, CQV — consumption quality of the parental variety, CQPJ — consumption quality of the
parental male progeny, *— positive significant correlation at p< 0.05, ** — negative significant correlation at p< 0.05.

and indicated with a *in Table 10. An inverse mean
correlation was established between the pairs indicated
in Table 9 in italics and with a **.

of quantitative and qualitative traits of a crop. There
are various strategies to maximize heterozygosity in
potatoes, including parental selection based on genetic

DISCUSSION

The high genetic heterogeneity of potatoes, caused
by the polygenic nature of many traits and epistatic
interactions between genes, complicates predicting
the breeding results and limits the effectiveness of tra-
ditional breeding methods (Machida-Hirano, 2015).
Since the cultivated potato (Solanum tuberosum) is a
tetraploid, the manifestation of heterosis is caused by
the action of many genes. Increasing the heterozygosity
and diversity of allelic loci contributes to the increase
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diversity and analytical crossing designs using sexual
hybridization to increase heterozygosity (Gopal, 2014).

Potato variety performance depends on a number of
traits resulting from complex polygenic heredity and
the influence of abiotic and biotic environmental fac-
tors. According to Bradshaw (2017) and Ruiz de Ar-
caute (2022), traditional breeding of new tetraploid
potato varieties has not shown break-through increases
in yield despite ongoing breeding efforts. Traditional
potato breeding is limited by the complexity of tetraso-
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mic heredity and the need to evaluate a large number of
traits (Slater, 2014; Bradshaw, 2022). Therefore, mod-
ern directions in potato breeding use diploid hybrids
and marker-assisted breeding (Bradshaw, 2021 and
2022; Hojsgaard et al, 2022)

In our study using classical breeding techniques, (as
well as those of Furdyga 2022; Ilchuk et al, 2023; Tak-
taiev et al, 2023) we found that the use of varieties Al-
liance, Sontsedar and Radomysl as female parents en-
sured a progeny with higher yields (< 60 %) compared
to the parental components. This was only 3658 %
when using them as male parents, but the correlation
analysis still showed significant positive relationship
between the yields of the male variety and its progeny.
This again indicates a significant influence of the paren-
tal effect on the formation of progeny yields. In con-
trast an insignificant positive correlation between the
maternal form and its progeny may be due to the fact
that maternal forms are usually selected for improve-
ment of a set of other economically valuable traits. The
data obtained can be used to develop effective hybrid-
ization schemes and create new potato varieties with
higher yields.

Key component of potato variety and clone perfor-
mance are the number of tubers per plant and average
tuber weight (Ross, 1986; Podhaietskyi et al, 2019a
and b). Tuber weight is controlled by multiple genes
(Howard, 1978). High temperatures negatively affect
potato productivity by reducing both the number and
weight of tubers (Kravchenko et al., 2019; Lambert et
al, 2006). According to Lambert et al (2006), this can
lead to significant economic losses for producers, re-
ducing yields by about 58 % and the number of large
tubers by about 25 %. According to the results of breed-
ing studies by Zaviriukha (2022) and Podhaietskyi et al
(2022), the success of selecting highly productive prog-
eny with large tubers largely depends on the genotypic
characteristics of the parental forms and their combina-
tions in crossing. Our study complements the results
of Podhaietskyi et al (2019a and b), for the effect of
parental genotype on average tuber weight in the potato
progeny, namely a direct relationship between average
tuber weight in maternal plants and their progeny, and
only a weak negative dependence on the males. The
results of the study confirm the average positive cor-
relation of the maternal genotype on the average tuber
weight in the progeny, and the influence of the male
was insignificant (r = 0.05), but positive. However,
in another study, Podhaietskyi et al (2022) found the
opposite trend: negative average and low correlations
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between the average tuber weight of the females and
males and the share of hybrids that exceeded the aver-
age tuber weight.

According to the studies by Meise et al (2019) and
Hu et al (2023), abiotic cultivation conditions, includ-
ing soil properties and fertilization regime, have a sig-
nificant impact on starch accumulation. However, as
shown by Baranowska (2018), Li et al (2019), Wadas
et al (2019), Koval et al (2022) and Prysiazhniuk et al
(2023), the genetic characteristics of the variety also
play an important role in determining the structure and
functional properties of starch. According to Klooster-
man (2010), most quality traits of tubers, including
starch content and nutritional quality (content of vita-
mins, carotenoids, and methionine), are regulated by
several genes (polygenes). It is possible to increase the
manifestation of a trait in the progeny via transgres-
sive segregation (Hunnius, 1969; Mackay et al, 2021).
However, success in this regard depends on the accu-
rate selection of parental forms, particularly their com-
binational ability in terms of starch content. According
to Podhaietskyi et al (2019a and b), a high negative
correlation was found between the dry matter content
in maternal forms and their progeny. Our present study
showed a slight negative correlation between the starch
content in maternal forms and their progeny and an av-
erage positive correlation between the starch content of
males and their progeny.

Typically, classical potato breeding is focused primar-
ily on tuber yield, marketability, quality traits, and re-
sistance to biotic and abiotic stresses (Bradshaw, 2021).
However, modern consumers demand improved con-
sumption quality of tubers, including their nutritional
value (McGregor, 2007; Morris and Taylor, 2019). This
important aspect was recently highlighted in Dufour et
al (2021). Therefore, evaluation of potato quality by its
consumption characteristics (based on sensory param-
eters such as palatability, texture and color changes of
boiled potatoes (Spear et al 2018, Kravchenko et al,
2021; Wadas, 2023) is of high importance, too. The
analysis of many studies on the consumption qualities
of potato varieties is concentrating on the influence of
defects, unpleasant taste (e.g. Mestdagh et al, 2008;
Blanda et al, 2010), the relationship between sensory
data and analytical measurements (such as moisture
content or hardness) (Seefeldt et al, 2011; Caetano et
al, 2017), comparison of potato cooking methods and
food choices of certain consumer segments (Rizzo et al,
2018; Sharma et al, 2020) and development of cooking
methods for better differentiation of potato varieties in
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sensory research (Ciccone et al, 2020). Although work
has been done on breeding of potatoes with improved
consumption (including organoleptic) quality (Carputo
et al, 2005; Bryan et al, 2008; Larson, 2014; Kumari
et al, 2018; Bough et al, 2020) a breakthrough has not
yet been reached. Our study indicates an on average
positive effect of the male variety on the organoleptic
characteristics of progeny, in particular on the intensity
of taste, the aroma and the texture of tubers, while the
effect of the maternal form was less pronounced. Jan-
sky (2010) noted that improving consumption quali-
ties of potato via breeding is complex, as it requires an
understanding of biochemistry, changes in compounds
during cooking, little-known aspects of genetics and
the influence of environmental factors during growth
and storage. According to Flis et al (2012), Samaniego
et al (2020) and Ilahy et al (2023), the quality of potato
tubers is significantly influenced by the interaction of
factors such as variety, location and cultivation sys-
tem. Nevertheless Bough et al (2020) and Mudege et al
(2021), emphasize that consumption characteristics of
potato tubers should be among the mandatory traits in
breeding programs.

Relationships with a positive and statistically sig-
nificant correlation coefficient could be important as
selection criteria (Ishartati et al,2022). Increasing that
value of one trait can contribute to the positive devel-
opment of another. Characteristics with positive cor-
relation coefficients can serve as a reliable criterion for
selecting progeny with improved values of these traits
(Maris et al, 1988). Our study confirmed the presence
of significant negative correlation between quantitative
indicators yield, structure and starch content in tubers,
which is consistent with the data of Ortiz et al (2021)
and Prysiazhniuk et al (2023). But, unlike the female
progeny, the male progeny showed a positive correla-
tion between yield, average tuber weight, and starch
content. This indicates the possibility of combining
high values of performance elements and increased
starch content in one genotype via the relevant selec-
tion of males. The study of Dudar et al (2019), Fantaw
et al (2019) and Nigussie et al (2023) showed a direct
correlation between yield and the average tuber weight.
These data indicate the need to take these relationships
into account when developing breeding programs. The
positive correlations found between the performance of
parental forms and their progeny confirm the impor-
tance of careful selection of parental components to
obtain highly productive clones with improved quality
traits. In the future, we will continue breeding studies
involving new potato varieties to identify highly pro-
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ductive progeny adapted to abiotic and biotic environ-
mental factors.

CONCLUSIONS

The study of the influence of parental forms on
performance indices of the progeny showed that the
average yield of clones created with the female ex-
ceeded the same index in the progeny with the male
by 1.7 t/ha.

When using the female of the varieties Javelina,
Mezhyrichka 11, Predslava, Sontsedar, Vyhoda and
Vzirets, and the male of Bazhana, Mezhyrichka 11,
Rostavytsia, and Vyhoda, we found a predominance
of clones with higher yields compared to the paren-
tal form.

The choice of parental pairs significantly affected
average tuber weight in the progeny. Highest average
tuber weight was obtained when using the female of
Alliance, Ivankivska rannia, Javelina, Mezhyrichka
11, Radomysl and Vzirets and the male of Alliance,
Mezhyrichka 11, Opillia, Rostavytsia, Vyhoda and
Vzirets.

Most promising varieties for breeding to increase
starch content were Fanatka, Javelina, Mezhyrichka 11,
Svitana and Vyhoda as female, and Alliance, Javelina,
Mezhyrichka 11, Rostavytsia, Opillia, Sontsedar, Svi-
tana and Vyhoda and as male. The use of these varieties
in crossing led to an increase in starch content in the
progeny by an average of 1.5-3.2 %.

There was a slight increase in the total average score
of consumption qualities in the progeny compared to
the parental forms. This was observed for Fanatka,
Mezhyrichka 11 Radomysl, Svitana and Vzirets, as
female and Alliance, Bazhana and Javelina, as males.
However, in the varieties Bazhana, Mezhyrichka 11,
Rostavytsia and Vzirets, which had the highest score
for consumption qualities, the average score in their
progeny decreased.

Positive significant correlations were found between
the performance index of parental forms and their
progeny: between the yield and average tuber weight of
the variety, yield of the variety and consumption qual-
ity of the progeny from @, yield of the progeny from
© and average tuber weight of the variety, average tu-
ber weight of the variety and average tuber weight in
the progeny from ¢, yield of the variety and yield of
progeny from ', yield and average tuber weight of the
variety, yield of the progeny and average tuber weight
in the progeny from &, yield of the progeny and starch
content of the progeny from &, starch content and con-
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sumption qualities of the variety, starch content of
the variety and consumption qualities of the progeny
from &, consumption qualities of the variety and con-
sumption qualities of the progeny from J. A negative
significant correlation was registered: between the
yield of the variety and the starch content in the prog-
eny from @, the average tuber weight and the starch
content in the progeny from ¢, and the average tuber
weight in the progeny from ¢ and the consumption
quality of the variety.

These results confirm the previously established pat-
terns: high yield correlates positively with tuber weight
(r=10.33-0.76), while starch content decreases with in-
creasing performance (r = —0.59) and increasing tuber
size (r = —(0.45-0.67)) (the latter was remarkable only
of the progeny obtained using the variety as female).
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Meta. OmiHnTH BIUTUB 0aTHKIBCHKAX (OpPM Ha (EHOTHIIO-
BUH MPOSIB MOKa3HHUKIB Yy MOTOMCTBI JICSIKUX YKPaiHCBKHX
COPTIB Ta IiHIA KapTOIUli 3 METOI0 BHSBICHHS Haii-
e(heKTUBHINIUX CXPEIIyBaHb JJIs CEJCKIi Ha IiJBUIICHHS
BpOKaWHOCTI Ta AKocTi mpoxaykiii. Metoau. IlompoBwuif,
nabopatopuui, craructuynuid. Jlocmimkeno 973 kiIoHH,
OoTpuMaHi nUIIXoM 85 cXpellyBaHb 332 BUKOPUCTAHHSI
15 copriB Kaprorun yKpaiHChKOI cenekmii. Buxignuii
MarepiajJ OTpUMAaHO B Jjaboparopii CeJeKIi KapToruli
[omicekoro mocmigHOTO Bigminy [HCTUTYTY KapTOIUIIpCcTBa
HAAH. Pe3yabraTu. BeraHoBieHo, 1110 TP 3aiIy4deHHI Y
CXpEIlyBaHHS SIK MaTEPHHCBHKOI (OPMH COPTIB KapTOILTi
JxaBenina, Mexupiuka 11, [Ipeacnasa, Connenap, Burona
Ta Bzipenp y TOTOMCTBI crocTepira-iu IiIBUIICHHS
BPOXKAMHOCTI TIOPIBHSAHO 3 OarTbKiBCHBKMMHU  (opMaMu
Ha 4,1-6,1 T/ra. Ha 30inpImeHHs y HamaaKiB cepemHboi
Macu OyapOM Ha 7-18 T TO3WTHBHO BIUIMHYIN COPTH
SK MarepuHChbKi (opmu AubsHC, IBaHKIBChKA paHHS,
JxaBenina, Mexupiuka 11, Pamomucie Ta B3ipens; Ha 9—
17 r — copru sk 4onoBivi popmu Anbsinc, Mexupiuka 11,
Omnimrst, PocraBuus, Buroma ta B3sipems. Y mortomcrTsa,
OTPUMAHOIO 3a y4acTi COPTIB KapTOILI, SIK MaTepPHHCHKOI
¢opmu — danarka, [xaBemina, Mexupiuka 11, Cpirana
i Buroma croctepiraigu 30UIBIICHHS BMICTY KpPOXMAJIO
MOpiBHAHO 3 OarpkiBChKUMHU Qopmamu Ha 1,5-3,2 %.
Yonoiui Qopmu, 30kpema coptu AjbsHc, JlxaBeniHa,
Mexwupiuka 11, Omimns, PocraBums, Connenap, CsiTana
i Buroma cnpusiii MiIBUINEHHIO LHOTO ITOKAa3HUKAa Ha
1,5-2,3 %. Cepenniii 0an crnoXuB4MX SIKOCTEH y Ha-
majKiB mepeBuilye OarbkiBebki (opmu mmme Ha 0,1—
0,2 Oamu. HaiiBummii 0ajl CHOXKHMBYMX SIKOCTEH CITOC-
Tepiraiu B TOTOMCTBA, CTBOPEHOIO 3a BHUKOPUCTAHHS B
SKOCTI MaTepHHChKHX (GopMm copTiB kapromn PaHarka,
Mexupiuka 11, Pagommcnn, Ceirana Ta Bsipemp, i 3a
BUKOPUCTaHHs COpTiB AnbsiHC, baxana ta J[)aBenina B
SIKOCTI 4ONOBiuMX (hopM. Y TOTOMCTBA, CTBOPEHOTO 3a
ydacTi B sIKOCTI 4osoBiunx (opm copriB baxana, Mexu-
piuxa 11, PocraBuiit Ta B3ipemp crocrepiranm 3HIDKSHHS ce-
PEIHBOTO MOKAa3HKUKA CIIOKUBYUX sikocTed Ha 0,1-0,3 Oanu.
BucnoBku. IlinTBepmkeHo, MO XapaKTEePUCTHKH OaThKiB-
ChKHMX ()OPM BIJIITpalOTh BUPIIIANBHY poib y (OpMyBaHHI
KUTBKICHUX 1 SKICHUX O3HaK, IO € OUThII BaroMum Qak-
TOpPOM, HDK X pO3MIIIEHHS y cXeMi cxpeulyBaHHS. Bopx-
HOYAC BCTAHOBJEHO, IO TEHOTHIl MaTePUHCHKOIO KOM-
MIOHEHTA Ma€ ICTOTHUH BIUIMB Ha PIBEHb YPOXKaMHOCTI y
HAIAAKIB, 110 MIAKPECIIOE BAKIMBICTh MPABHIBHOTO Mij-
6opy MarepuHCHKOi (opmu. BusBieHo, 1m0 BUIE 3HAYEH-
HSl €JICMEHTIB MPOJYKTHBHOCTI CIIOCTEpIrajiocsi y KIIOHIB,
CTBOPEHHUX 3a ydJacTi copTiB AunbsHc, [[kxaBemina, Mexu-
piuka 11, Csirana, Burona Ta B3sipeus. Beranosneno 3ua-
9gymri 3B’S3KM MDK TPOAYKTHBHICTIO OaTBKIBCBKUX (opMm
Ta iX HalIaAKIB 32 MMOKAa3HHUKAMH BPOXKAHHOCTI, CepeHbOI
Macu Oynmp0, yMICTOM KPOXMATIO Ta CIOXHBYMNMHU SKOC-
TSIMM, SIKI IIATBEP/KYIOTH paHille BCTAHOBJICHI 3aKOHO-
MIpHOCTI: BUCOKa BPOXXAWHICTh TTO3UTUBHO KOPETIOE 3 Ma-
coro Oyms0 (r = 0,33-0,76), Tomi SIK BMICT KpPOXMAJIO
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3HIKYETHCA 3 T ABUICHHAM POAYKTUBHOCTI (r =—0.59) Ta
30uIBpIIeHHEAM po3MipiB Oyms0 (r = —(0,45-0.67)) (ocTanue
OyJi0 XapakTepHHM JIUIIE JJIsi TOTOMCTBA, OJIEPIKAHOTO 32
BHUKOPHUCTAHHS COPTY B SIKOCTI MAaTEPHHCHKOI (hOpMH).

Key words: xapromus, Solanum tuberosum, coptu, Ha-
MIaJKH, KUIBKICHI 1 SIKICHI TIOKa3HMKH TPOAYKTHBHOCTI,
KOPEJISLis.
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