
INTRODUCTION

The classical method of potato breeding is based on 
crossing tetraploid parent material (male, via pollen 
and female, via pistil), selected based on their pheno-
type, in order to create a genetic variation in the prog-
eny (Caligari, 1992; Bradshaw and Mackay, 1994, 

Bradshaw, 2021; Zaviriukha, 2022).IdentiÞ cation of 
parental genotypes with the best characteristics for 
the creation of new varieties remains the main task of 
breeding, whether in its classical form or when using 
diploid hybrids or molecular marker-assisted breed-
ing (Acquaah, 2007; Bradshaw and Bonierbale, 2010; 
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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 proÞ table 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 conÞ rmed 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 conÞ rmed 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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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 difÞ cul-
ties with the transfer of speciÞ c 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; Il-
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 speciÞ c productive traits in 
the progeny or that there is no difference. In our study 
we hypothesize that this inß uence may vary, depend-
ing on the trait in question (Kravchenko, 2018, Brad-
shaw, 2000, Zaviriukha (2022). Some studies seem 
to indicate  a more signiÞ cant inß uence of the male 
while others (e.g. Kravchenko et al, 2018) indicate 

that the female is superior in determining productiv-
ity. This suggests that the inß uence of the parentals 
may be speciÞ c 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 Þ eld 
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 ß esh 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 
of clones 

investigated

Crossing Nr 
of clones 

investigated♂ ♂ ♂ ♂

Alliance

Bazhana

Fanatka

Ivankivska rannia

Javelina

Mezhyrichka 11

Opillia

Partner

Predslava

Radomysl

Rostavytsia

Sontsedar

Svitana

Vyhoda

Vzirets

Javelina, Ivankivska 
rannia, Charunka, 
Volodarka, P.05.52/28, 
P.10.10/35

Levada, N.11.8-8, 
P.15.57/1

�

�

Fanatka,

Svitana

P.11.5-3

Javelina, Javelina, 
N.11.12-8, P.12.14-8

�

Vektor, Mag, P.15.57/1

Svitana, Levada, 
Nahoroda, Predslava

Mezhyrichka 11, 
P.10.10/35, P.12.48/8

Vzirets, Radomysl, 
Vyhoda, 
P.10.10/35, P.13.9/1, 
VM.193/59

Javelina, Bohach, 
Predslava, Alliance, 
Blakyt, Yanka, P.09.27/9, 
VM.12.24-15

Palats, Vektar, Zorachka, 
Lilea, Dubrava, Serpanok, 
Batia, P.13.17-1; P.13.54-
2, $.10.9-3

64

23

38

17

10

25

43

61

48

124

49

79

Alliance

Bazhana

Fanatka

Ivankivska rannia

Javelina

Mezhyrichka 11

Opillia

Partner

Predslava

Radomysl

Rostavytsia

Sontsedar

Svitana

Vyhoda

Vzirets

Vyhoda

�

Javelina

Alliance, Poran

Vyhoda Alliance, 
Partner, P.09.62/1, 
S.10.251-6

Sontsedar
Bellarossa, Dorohyn, 
N.13.117-1

�

�

Vyhoda, P.09.88/1, 
P.10.9-3, Rostavytsia

Bellarossa, Svitana

�

Zwizdal, N.09.8-14

Rostavytsia, 
Mezhyrichka 11,

Svitana

Svitana, Talachynskyi, 
$.12.14-8  

15

38

51

35

56

31

58

7

42

19

40
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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/Þ le-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 Þ eld was located in 
the central part of Ukrainian Polissia, at 50°42243 north 
lat. and 29°212143 east long. at the height of 148 m 
above sea level. The annual precipitation amount ß uc-
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 Þ eld 

used in our study (Laboratory Prime Lab Tech, 

protocol No. 2803-1/3-1 dated June 9, 2023)

Results of soil analysis

pH (exchangeable), units  4.7

pH (hydrolytic acidity), mmol/100 g 1.66

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
4
) 9.9

N (NO
3
) 0.7�1.1

$
2
"

5
  62.3�93.9

�
2
"  28.8�69

The experimental Þ eld 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 m2. Forty plants were planted in two rows per plot.  
Planting of seed material (tubers) was carried out dur-
ing the Þ rst and second decades of May, with a calculat-
ed planting density of 40.8 thousand tubers per hectare, 
following a planting scheme of 70 × 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

90
P

60
K

90
. 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-ß owering 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 
et al, 2019, https://www.ikar.org.ua/_Þ les/ugd/69bb4c_
77462c9ea8804515b090c3254bffeada.pdf)AB.). 

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 speciÞ c weight (Nissen, 1955). The spe-
ciÞ c weight was determined at the controlled water 
temperature of 17.5 ºC: weight in water × (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/_Þ les/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 ºC), July (29.2 ºC), 
and August (25.3 ºC) exceeded the perennial indices 
(17.6, 18.7, and 17.8 ºC respectively) considerably. 
In 2022, there was a moderate mode of temperatures, 
though June (21.4 ºC) and August (22.9 ºC) also 
exceeded the perennial norm. In 2023, regardless of 
cooler June and July, August (24.0 ºC) demonstrated 
a signiÞ cant exceeding of the perennial index by 6.2 
ºC, 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 deÞ cient 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 

correlation coefÞ cient) was performed to evaluate 
the relationships between the characteristics studied. 
To compare average values between groups, the least 
signiÞ cant 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 11andVyhodawhen 
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 ß uctuation 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 49

IMPACT OF PARENTAL FORMS ON THE PHENOTYPIC PERFORMANCE CHARACTERISTICS

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 

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 (g 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 

Table 3. The impact of parental varieties used either as male (♂) or as female (♀) on potato yield in the progeny (average 
for 2021�2023)

Variety (parental)
variety 

yield, t/ha

Progeny from parental ♀ Progeny from parental ♂

yield, t/ha
min-max, 

t/ha

% clones 
above ♀ 
parent
alerage

yield, t/ha
min-max, 

t/ha

 % clones 
above ♂ 
parent
alerage 

Alliance

Bazhana

Fanatka

Javelina

Ivankivska rannia

Mezhyrichka 11

Opillia

Partner

Predslava

Radomysl

Rostavytsia

Sontsedar

Svitana

Vyhoda

Vzirets

Mean ***

LSD 
05

11.7

10.5

12.2

9.6

10.4

11.2

10.1 *

11.7

9.7

12.4

12.0

11.2 */14,3 **

14.5

8.8

10.1

11,4

0.3

14.7

�

10.9

13.8

16.8

15.3

�

�

14.4

16.1

�

17.1 *

15.2

14.9

14.3

14.9

0.5

9.5�22

�

6.2�17.3

9.2�20.6

10.2�23.4

8.5�28.2

�

�

11.1�18.5

7.5�29.3

�

10.1�23.8 *

9.4�22.0

8.7�20.8

9.4�19.3

60

�

43

85

82

77

�

�

89

70

�

62 *

50

78

77

14.0

13.7

�

11.3

�

15.2

14.1 *

13.5

�

13.7

14.6

14.4

15.4

13.5

8.4

13.5

0.5

6.9�24.1

7.6�25.2

�

6.7�19.8

�

9.9�19.5

10.6�19.3*

9.5�17.3

�

7.7�21.8

7.7�21.8

8.4�22.5

7.1�28.3

6.7�23.5

4.6�14.5

60

32

�

60

�

87

83*

69

�

47

66

51

54

86

57

Note. * average of the parental forms Sonsedar (♀) 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

05
 � 

least signiÞ cant difference (p f 0.05).
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(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 g 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-

natka, Ivankivska rannia, Javelina, Predslava, Rado-
mysl and Svitana, which have a mean total score of 
f8.1 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, 

Note. * average of the parental forms Sonsedar (♀) 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

05
 � 

least signiÞ cant difference (p f 0.05).

Table 4. The impact of parental forms on average potato tuber weight in the progeny (average for 2021�2023)

Variety weight of tubers 
of the variety, g

Progeny from parental ♀ Progeny from parental ♂

weight of 
tubers, g

min-max, 
g

% clones 
above ♀ 
parent

average

weight of 
tubers, g

min-max, 
g

 % clones 
above ♂ 
parent

average 

Alliance

Bazhana

Fanatka

Javelina

Ivankivska rannia

Mezhyrichka 11

Opillia

Partner

Predslava

Radomysl

Rostavytsia

Sontsedar

Svitana

Vyhoda

Vzirets

Mean ***

LSD 
05

51

52

52

61

53

51

50*

59

41

56

58

63 */55 **

75

50

43

54

2

65

�

53

68

64

60

�

�

44

64

�

60 *

67

55

61

60

2

43�95

�

32�85

46�94

38�99

40�92

�

�

34�62

38�102

�

42�80*

39�99

38�92

40�101

92

�

47

64

69

67

�

�

52

66

�

46*

51

58

88

60

58

�

�

54

61

67*

59

�

58

67

54

63

59

55

60

5

35�100

41�87

�

�

32�91

42�86

56�82*

47�72

�

41�91

43�102

38�81

39�105

38�110

32�90

62

50

�

�

45

55

58*

47

�

51

52

42

36

64

86
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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-

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 

Note. * average of the parental forms Sonsedar (♀) 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

05
 � 

least signiÞ cant difference (p f 0.05).

Table 5. The impact of parental potato forms on starch content in the progeny (average for 2021�2023)

Variety starch content 
in variety, %

Progeny from parental ♀ Progeny from parental ♂

starch 
content, %

min-max, 
g

% clones 
above ♀ 
parent

average

starch 
content, %

min-max, 
g

 % clones 
above ♂ 
parent

average 

Alliance

Bazhana

Fanatka

Javelina

Ivankivska rannia

Mezhyrichka 11

Opillia

Partner

Predslava

Radomysl

Rostavytsia

Sontsedar

Svitana

Vyhoda

Vzirets

Mean ***

LSD 
05

14.6

16.0

14.5

15.4

14.5

15.2

16.2*

16.2

15.6

15.3

15.6

15.3 */15.6 **

14.3

13.7

16.5

15.6

0.2

15.0

�

16.2

16.1

16.4

16.7

�

�

16.8

16.1

�

16.7 *

16.6

16.9

16.7

16.4

0.2

13.0�16.4

�

13.7�18.7

13.9�17.2

14.2�18.6

13.9�19.9

�

�

15.6�18.2

10.7�19.2

�

15.4�18.0 *

13.3�19.9

14.9�19.5

13.3�20.7

64

�

81

67

87

70

�

�

67

65

�

84 *

74

89

49

16.3

16.3

�

�

16.2

17*

17.7*

16.4

�

16.6

17.4

17.1

16.6

15.7

16.6

16.7

0.16

12.8�19.1

13.6�18.3

�

�

13.7�18.7

14.1�20.6 *

15.3�18.9 *

14.7�18.5

�

13.1�19.5

13.8�20.4

14.2�19.7

12.0�19.8

11.7�19.9

12.8�19.7

82

55

�

�

92

77*

80*

55

�

68

80

74

73

84

59
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Note. * average of the parental forms Sonsedar (♀) 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

05
 � 

least signiÞ cant difference (p f 0.05).

Table 6. The impact of parental forms on potato consumption qualities in the progeny (mean for 2021�2023)

Variety
consumption 
quality of a 

variety, score

Progeny from parental ♀ Progeny from parental ♂

consumption 
quality, score

min-max, 
score

% clones 
above ♀ 
parent

average

consumption 
quality, score

min-max, 
score

% clones 
above ♂ 
parent

average 

Alliance
Bazhana
Fanatka
Javelina
Ivankivska rannia
Mezhyrichka 11
Opillia
Partner
Predslava
Radomysl
Rostavytsia
Sontsedar
Svitana
Vyhoda
Vzirets
Mean ***
LSD 

05

7.9
8.5
8.1
7.8
8

8.5
8.2 *
8.3
7.9
8

8.5
7.8

8.2 */8,3 **
8.1
8.4
8.1
0.16

7.9
�

8.3
8

8.2
8.3
�
�

8.1
8.3
�

8.4
8.2 *
8.1
8.3
8.2
0.05

7.2�8.4
�

7.7�8.9
7.5�8.7
7.6�8.6
7.7�9

�
�

7.6�8.6
7.3�9

�
7.6�8.9

7.6�8.8 *
7.5�8.6
7.4�9

30
�
65
66
67
29
�
�
72
70
�
86

50 *
41
41

8.2
8.4
�
�

8.2
8.2

8.2 *
8.4
�

8.3
8.3
8.2
8.3
8.1
8.3
8.3
0.03

7.3�8.9
7.6�8.9

�
�

7.7�8.9
7.7�9

8�8.4 *
7.7�8.7

�
7.7�8.9
7.3�8.7
7.3�9

7.5�8.8
7.3�8.8
7.2�9

64
42
�
�
73
32

36 *
50
�
58
40
73
62
47
50

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

Variety

Rank (R)

Y ATW SC CQ Overall ranking

P ♀ ♂ P ♀ ♂ P ♀ ♂ P ♀ ♂ P ♀ ♂

Alliance
Bazhana
Fanatka
Ivankivska rannia
Javelina
Mezhyrichka 11
Opillia
Partner
Predslava
Radomysl
Rostavytsia
Sontsedar
Svitana
Vihoda
Vzirets

8
5
9
5
2
6
3
7
3
10
9
6
11
1
4

5
�
1
10
2
8
�
�
4
9
�
11
7
6
3

7
5
�
�
2
11
8
3
�
5
10
9
12
3
1

4
6
6
9
7
4
2
11
1
8
10
10
11
3
2

9
�
2
11
7
4
�
�
1
7
�
4
10
3
6

8
4
�
�
1
9
11
6
�
4
11
1
10
6
3

5
9
3
9
3
6
10
10
10
7
7
7
2
1
11

1
�
4
2
5
7
�
�
10
2
�
7
6
11
7

3
3
�
�
2
9
12
5
�
6
11
10
6
1
6

3
9
7
1
5
11
10
10
3
5
7
9
1
7
10

1
�
7
2
5
7
�
�
3
7
�
5
11
3
7

2
11
�
�
2
2
2
11
�
7
7
7
2
1
7

4
8
6
5
2
8
5
12
2
10
10
11
6
1
8

2
�
1
7
4
9
�
�
3
7
�
10
11
5
5

4
6
�
�
1
10
11
7
�
5
12
8
9
2
3

Note. Y = yield; ATW = average tuber weight; SC = starch content; CQ = consumption quality
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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 **.

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 

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

Table 8. correlation between average performance indices of the maternal form of potato in the progeny (average for 2021�
2023)

VY PY ♀ ATWV ATWP♀ SCV SCP♀ CQV CQP♀

VY

PY ♀
ATWV

ATWP♀
SCV

SCP♀
CQV

CQP♀

1.00

0.22

0.54 *

0.36 *

�0.14

�0.59 **

�0.24

0.54 *

1.00

0.53 *

0.33 *

0.19

�0.12

�0.06

�0.04

1.00

0.56 *

�0.28

�0.45 **

�0.34 **

0.38 *

1.00

�0.01

�0.67**

�0.56**

0.04

1.00

�0.05

0.11

�0.21

1.00

0.37 *

0.08

1.00

0.20 1.00

Note: VY � parent variety yield, PY ♀ � yield of the parental female progeny, ATWV � average tuber weight of the parent 
variety, ATWP♀ � average tuber weight of the parental female progeny, SCV � starch content of the parent variety, SCP♀ � 
starch content of the parental female progeny, CQV � consumption quality of the parent variety, CQP♀ � consumption qual-
ity of the parental male progeny, *� positive signiÞ cant correlation at p < 0.05,** � negative signiÞ cant 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 ATWP♂ SCV SCP♂ CQV CQP♂

VY

PY ♂
ATWV

ATWP♂
SCV

SCP♂
CQV

CQP♂

1.00

0.65 *

0.76 *

0.16

�0.08

0.39 *

�.21

0.25

1.00

0.34 *

0.64 *

�0.25

0.62 *

�0.04

�0.27

1.00

0.05

�0.16

0.10

�0.20

0.37 *

1.00

�0.09

0.44 *

0.06

�0.33 **

1.00

0.43 *

0.63 *

0.68 *

1.00

0.35 *

0.05

1.00

0.54 * 1.00

Note: VY � parent variety yield, PY ♂ � yield of the parental male progeny, ATWV � average tuber weight of the variety, 
ATWP♂ �average tuber weight of the parental male progeny, SCV � starch content of the parental variety, SCP♂ � starch 
content of the parental male progeny, CQV � consumption quality of the parental variety, CQP♂ � consumption quality of the 
parental male progeny, *� positive signiÞ cant correlation at p< 0.05, ** � negative signiÞ cant correlation at p< 0.05.
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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 (f 60 %) compared 
to the parental components. This was only 36�58 % 
when using them as male parents, but the correlation 
analysis still showed signiÞ cant positive relationship 
between the yields of the male variety and its progeny. 
This again indicates a signiÞ cant inß uence of the paren-
tal effect on the formation of progeny yields.  In con-
trast an insigniÞ cant 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 signiÞ cant 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 conÞ rm the average positive cor-
relation of the maternal genotype on the average tuber 
weight in the progeny, and the inß uence of the male 
was insigniÞ cant (r = 0.05), but positive. However, 
in another study, Podhaietskyi et al (2022) found the 
opposite trend: negative average and low correlations 

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-
niÞ cant 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 inß uence 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 inß uence 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 signiÞ cantly inß uenced 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-
niÞ cant correlation coefÞ cient 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 coefÞ cients can serve as a reliable criterion for 
selecting progeny with improved values of these traits 
(Maris et al, 1988). Our study conÞ rmed the presence 
of signiÞ cant 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 conÞ rm 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-

ductive progeny adapted to abiotic and biotic environ-
mental factors.

CONCLUSIONS

The study of the inß uence 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 signiÞ cantly 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 signiÞ cant 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 ♂. A negative 

signiÞ cant 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 conÞ rm the previously established pat-
terns: high yield correlates positively with tuber weight 
(r = 0.33�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).

Adherence to ethical principles. This article does not 
contain any studies by any authors using humans and 
animals as study objects.
Conß ict of interests. The authors claim the absence of 
any conß ict of interests.
Financing. This research was supported by the Nation-
al Academy of Agrarian Sciences of Ukraine (NAAS) 
within the framework of the Program of ScientiÞ c Re-
search (PSR) �Potato breeding� (state budget funding), 
under the task 21.00.02.03.F �Research of ecological 
sustainability of the initial breeding material in terms 
of the main economically viable traits and resistance 
to abiotic and biotic environmental factors�, No. SR 
0121U108708.

�?;82 10Bь:V2Aь:8E D>@< 

=0 D5=>B8?>289 ?@>O2 ?>:07=8:V2 C =0I04:0E 
45O:8E C:@0W=Aь:8E A>@BV2 B0 ;V=V9 :0@B>?;V

!. �. #8A0@5=:> 1,  .  . (C@4830 2, 
* !. �. �0E0@GC: 2, &.  . ";V9=8:2

1 #>;VAь:5 4>A;V4=5 2V44V;5==O І=AB8BCBC :0@B>?;O@AB20 
!0FV>=0;ь=>W 0:045<VW 03@0@=8E =0C: ':@0W=8,

2C;. *5=B@0;ь=0, 6, A. (54>@V2:0, �>@>AB5=Aь:89 @-=C, 
�8B><8@Aь:>W >1;., ':@0W=0, 11699 

2 І=AB8BCB :0@B>?;O@AB20 
!0FV>=0;ь=>W 0:045<VW 03@0@=8E =0C: ':@0W=8,
2C;. /@>A;020  C4@>3>, 22, A<B. !5<VH0є25,

�CG0=Aь:>3> @-=C, �8W2Aь:>W >1;., ':@0W=0, 07853

E-mail: pisarenkonatalia1978@gmail.com, 
furduga-m@meta.ua, 

* vs_potato@meta.ua, oliyniktm@gmail.com

orcid: https://orcid.org/0000-0001-6299-2170, 
https://orcid.org/0000-0002-9398-0487, 
https://orcid.org/0000-0002-8194-2491,
https://orcid.org/0000-0002-7235-9413

 5B0. "FV=8B8 2?;82 10Bь:V2Aь:8E D>@< =0 D5=>B8?>-
289 ?@>O2 ?>:07=8:V2 C ?>B><AB2V 45O:8E C:@0W=Aь:8E 
A>@BV2 B0 ;V=V9 :0@B>?;V 7 <5B>N 28O2;5==O =09-
5D5:B82=VH8E AE@5IC20=ь 4;O A5;5:FVW =0 ?V428I5==O 
2@>609=>ABV B0 O:>ABV ?@>4C:FVW.  5B>48. #>;ь>289, 

;01>@0B>@=89, AB0B8AB8G=89. �>A;V465=> 973 :;>=8, 
>B@8<0=V H;OE>< 85 AE@5IC20=ь 70 28:>@8AB0==O 
15 A>@BV2 :0@B>?;V C:@0W=Aь:>W A5;5:FVW. �8EV4=89 
<0B5@V0; >B@8<0=> 2 ;01>@0B>@VW A5;5:FVW :0@B>?;V 
#>;VAь:>3> 4>A;V4=>3> 2V44V;C І=AB8BCBC :0@B>?;O@AB20 
!��!. $57C;ьB0B8. �AB0=>2;5=>, I> ?@8 70;CG5==V C 
AE@5IC20==O O: <0B5@8=Aь:>W D>@<8 A>@BV2 :0@B>?;V 
�6025;V=0,  568@VG:0 11, #@54A;020, %>=F540@, �83>40 
B0 �7V@5Fь C ?>B><AB2V A?>AB5@V30-;8 ?V428I5==O 
2@>609=>ABV ?>@V2=O=> 7 10Bь:V2Aь:8<8 D>@<0<8 
=0 4,1�6,1 B/30. !0 71V;ьH5==O C =0I04:V2 A5@54=ь>W 
<0A8 1C;ь18 =0 7�18 3 ?>78B82=> 2?;8=C;8 A>@B8 
O: <0B5@8=Aь:V D>@<8 �;ьO=A, І20=:V2Aь:0 @0==O, 
�6025;V=0,  568@VG:0 11, $04><8A;ь B0 �7V@5Fь; =0 9�
17 3 � A>@B8 O: G>;>2VGV D>@<8 �;ьO=A,  568@VG:0 11, 
"?V;;O, $>AB028FO, �83>40 B0 �7V@5Fь. ' ?>B><AB20, 
>B@8<0=>3> 70 CG0ABV A>@BV2 :0@B>?;V, O: <0B5@8=Aь:>W 
D>@<8 � (0=0B:0, �6025;V=0,  568@VG:0 11, %2VB0=0 
V �83>40 A?>AB5@V30;8 71V;ьH5==O 2<VABC :@>E<0;N 

?>@V2=O=> 7 10Bь:V2Aь:8<8 D>@<0<8 =0 1,5�3,2 %. 
+>;>2VGV D>@<8, 7>:@5<0 A>@B8 �;ьO=A, �6025;V=0, 
 568@VG:0 11, "?V;;O, $>AB028FO, %>=F540@, %2VB0=0 
V �83>40 A?@8O;8 ?V428I5==N Fь>3> ?>:07=8:0 =0
1,5�2,3 %. %5@54=V9 10; A?>682G8E O:>AB59 C =0-
I04:V2 ?5@528ICє 10Bь:V2Aь:V D>@<8 ;8H5 =0 0,1�
0,2 10;8. !0928I89 10; A?>682G8E O:>AB59 A?>A-
B5@V30;8 2 ?>B><AB20, AB2>@5=>3> 70 28:>@8AB0==O 2 
O:>ABV <0B5@8=Aь:8E D>@< A>@BV2 :0@B>?;V (0=0B:0, 
 568@VG:0 11, $04><8A;ь, %2VB0=0 B0 �7V@5Fь, V 70 
28:>@8AB0==O A>@BV2 �;ьO=A, �060=0 B0 �6025;V=0 2 
O:>ABV G>;>2VG8E D>@<. ' ?>B><AB20, AB2>@5=>3> 70 
CG0ABV 2 O:>ABV G>;>2VG8E D>@< A>@BV2 �060=0,  568-
@VG:0 11, $>AB028FO B0 �7V@5Fь A?>AB5@V30;8 7=865==O A5-
@54=ь>3> ?>:07=8:0 A?>682G8E O:>AB59 =0 0,1�0,3 10;8.

�8A=>2:8. #V4B25@465=>, I> E0@0:B5@8AB8:8 10Bь:V2-
Aь:8E D>@< 2V4V3@0NBь 28@VH0;ь=C @>;ь C D>@<C20==V 
:V;ь:VA=8E V O:VA=8E >7=0:, I> є 1V;ьH 203><8< D0:-
B>@><, =V6 WE @>7<VI5==O C AE5<V AE@5IC20==O. �>4-
=>G0A 2AB0=>2;5=>, I> 35=>B8? <0B5@8=Aь:>3> :><-
?>=5=B0 <0є VAB>B=89 2?;82 =0 @V25=ь C@>609=>ABV C
=0I04:V2, I> ?V4:@5A;Nє 206;82VABь ?@028;ь=>3> ?V4-
1>@C <0B5@8=Aь:>W D>@<8. �8O2;5=>, I> 28I5 7=0G5=-
=O 5;5<5=BV2 ?@>4C:B82=>ABV A?>AB5@V30;>AO C :;>=V2, 
AB2>@5=8E 70 CG0ABV A>@BV2 �;ьO=A, �6025;V=0,  568-
@VG:0 11, %2VB0=0, �83>40 B0 �7V@5Fь. �AB0=>2;5=> 7=0-
GCIV 72�O7:8 <V6 ?@>4C:B82=VABN 10Bь:V2Aь:8E D>@< 
B0 WE =0I04:V2 70 ?>:07=8:0<8 2@>609=>ABV, A5@54=ь>W 
<0A8 1C;ь1, C<VAB>< :@>E<0;N B0 A?>682G8<8 O:>A-
BO<8, O:V ?V4B25@46CNBь @0=VH5 2AB0=>2;5=V 70:>=>-
<V@=>ABV: 28A>:0 2@>609=VABь ?>78B82=> :>@5;Nє 7 <0-
A>N 1C;ь1 (r = 0,33�0,76), B>4V O: 2<VAB :@>E<0;N 



AGRICULTURAL SCIENCE AND PRACTICE   Vol. 11   No. 3   2024 57

IMPACT OF PARENTAL FORMS ON THE PHENOTYPIC PERFORMANCE CHARACTERISTICS

7=86CєBьAO 7 ?V428I5==O< ?@>4C:B82=>ABV (r = �0.59) B0 
71V;ьH5==O< @>7<V@V2 1C;ь1 (r = �(0,45�0.67)) (>AB0==є 
1C;> E0@0:B5@=8< ;8H5 4;O ?>B><AB20, >45@60=>3> 70 
28:>@8AB0==O A>@BC 2 O:>ABV <0B5@8=Aь:>W D>@<8).

Key words: :0@B>?;O, Solanum tuberosum, A>@B8, =0-
I04:8, :V;ь:VA=V V O:VA=V ?>:07=8:8 ?@>4C:B82=>ABV, 
:>@5;OFVO.

REFERENCES

Acquaah G (2007) Principles of plant genetics and breeding. 
569 pp. Oxford, Blackwell Publishing. https://doi.
org/10.1017/S0014479707005728

Adams JR, de Vries ME, Zheng C, van Eeuwijk FA (2022) 
Little heterosis found in diploid hybrid potato: The genetic 
underpinnings of a new hybrid crop. G3 (Bethesda). 2022, 
12(6):jkac076. https://doi.org/10.1093/g3journal/jkac076

Baranowska A (2018) Yield of dry matter and starch of 
edible potato tubers in conditions of application of 
growth biostimulators and herbicide. Acta Agronomica 
25(4):397−407. https://doi.org/10.31545/aagr/99073

Blanda G, Cerretani L, Comandini P, Toschi TG, Lercker 
G (2010) Investigation of off-odour and off-ß avour 
development in boiled potatoes. J Food Chem, 118:283�
290. https://doi.org/10.1016/j.foodchem.2009.04.135

Bondarchuk AA, Koltunov VA, Oliynik TM et al (2019) 
Potato growing: a method of research. Vinnytsia, TOV 
�TVORY� https://www.ikar.org.ua/_Þ les/ugd/69bb4c_7
7462c9ea8804515b090c3254bffeada.pdf 

Bonierbale MW, Amoros WR, Salas E, de Jong W (2020) 
Potato Breeding. Pp. 163�218. In: !. Campos, ". Ortiz. 
(eds.). The Potato Crop. Springer, Cham. https://doi.
org/10.1007/978-3-030-28683-5_6

Bough RA, Holm DG, Jayanty SS (2020) Evaluation of 
cooked ß avour for Þ fteen potato genotypes and the 
correlation of sensory analysis to instrumental methods. 
American J Potato Res 97:63�77. https://doi.org/10.1007/
s12230-019-09757-0

Bradshaw J, Todd D,Wilson R (2000) Use of tuber progeny 
tests for genetical studies as part of a potato (Solanum 

tuberosum subsp. tuberosum) breeding programme. 
Theor Appl Genet 100:772�781. https://doi.org/10.1007/
s001220051351

Bradshaw JE (2017) Review and analysis of limitations in 
ways to improve conventional potato breeding. Potato 
60:171�193. https://doi.org/10.1007/s11540-017-9346-z

Bradshaw JE (2021) Potato breeding: Theory and practice. 
Chapter 3: Increasing potato yields: a conundrum. 
pp.125�187, Springer Nature Switzerland AG

Bradshaw JE (2022) A brief history of the impact of potato 
genetics on the breeding of tetraploid potato cultivars for 
tuber propagation. Potato Res 65:461�501. https://doi.
org/10.1007/s11540-021-09517-w

Bradshaw JE, Bonierbale M (2010) Potatoes. In J. Bradshaw 
(ed.). Root and tuber crops. (pp. 1�52). New York 
(USA). Springer. ISBN 978-0-387-92764-0. https://doi.
org/10.1007/978-0-387-92765-7_1

Bradshaw JE, Mackay GR (1994) Breeding strategies for 
clonally propagated potatoes. In J.E. Bradshaw and 
G.R. Mackay (eds.) Potato genetics (pp. 467�497). 
CAB International, Wallingford, UK. https://doi.org/
10.1079/9780851988696.0000

Bryan G, Lloyd D and Bradshaw J (2008) Understanding 
and improving potato ß avour characteristics; Project 
Report; Agriculture and Horticulture Development Board 
(AHDB): Warwickshire, UK, 2008.

Caetano PK, Mariano-Nasser FADC, Mendonça VZD, Fur-
laneto KA, Daiuto ER, Vieites RL (2017) Physicochemical 
and sensory characteristics of sweet potato chips un-
dergoing different cooking methods. J Food Sci Technol 
38:434�440. https://doi.org/10.1590/1678-457x.08217

Carputo D, Aversano R, Frusciante L (2005) Breeding potato 
for quality traits. Acta Hortic 684:55�64. https://doi.
org/10.17660/ActaHortic.2005.684.7 

Ciccone M, Chambers D, Iv EC, Talavera M (2020) 
Determining which cooking method provides the best 
sensory differentiation of potatoes. Foods 9(4):451. 
https://doi.org/10.3390/foods9040451

Dudar I, Vlokh V, Lytvyn O, Bomba M, Dudar O (2019) 
Correlation relations of yield and elements of its structure 
in potato hybrids referring to the level of mineral 
nutrition. Bulletin of Lviv National Environmental 
University. Series �Agronomy� 23(1):53�56. https://doi.
org/10.31734/agronomy2019.01.053

Dufour D, Hershey C, Hamaker BR, Lorenzen J (2021) 
Integrating end-user preferences into breeding pro-
grammes for roots, tubers and bananas. Int J Food 
Sci Technol 56:1071�1075. https://doi.org/10.1111/ijfs.
14911

Eckert K (1975) Kartoffelstärke Waage mit einem Korb. 
Kartoffelbau 26:232�233

Fantaw S, Ayalew A, Tadesse D, Agegnehu E (2019) 
Evaluation of potato (Solanum tuberosum L.) varieties 
for yield and yield components. J Hortic Forestry 
11(3):48�53. https://doi.org/10.5897/JHF2016.0475

Flis B, Zimnoch-Guzowska E, Mankowski D (2012) 
Correlations among yield, taste, tuber characteristics and 
mineral contents of potato cultivars grown at different 
growing conditions. J Agric Sci 4(7):197�207. https://
doi.org/10.5539/jas.v4n7p197

Furdyga MM (2010) Combining ability of backcrossing of 
interspeciÞ c potato hybrids. Interdepartmental thematic 
scientiÞ c collection. Potato Res 39:17�20

Furdyga MM (2022) Creation of early maturing potato 
breeding material. Tauride ScientiÞ c Bulletin. Series: 
Agricultural Sciences 127:166�178. https://doi.org/10.
32851/2226-0099.2022.127.21

Furdyga MM, Vermenko Yu Ya, Sonets TD (2017) 
Consumptive qualities of different potato varieties. Plant 
Varieties Studying and Protection 13(1):100�106. http://
dx.doi.org/10.21498/2518-1017.13.1.2017.97382

Gopal J (2014) Heterosis breeding in potato. Agric 



AGRICULTURAL SCIENCE AND PRACTICE   Vol. 11   No. 3   202458

PYSARENKO et al.

Res 3:204�217. https://doi.org/10.1007/s40003-014-01
20-z

 Hojsgaard D, Nagel M, Feingold SE, Massa GA, Bradshaw 
JE (2024) New frontiers in potato breeding: tinkering 
with reproductive genes and apomixis. Biomolecules, 
14:614. https://doi.org/10.3390/ biom14060614

Howard HW (1978) The production of new varieties. In: PM 
Harris (ed.): The Potato Crop, London: Chapman and 
Hall, 607�646 

Hu T, Yang H, Zhang K, Hafsa CN, Fang X, Ma H, Liao J 
and Zheng S (2023) Effects of different altitudes on the 
structure and properties of potato starch. Front Plant Sci 
14:1111843. https://doi.org/10.3389/fpls.2023.1111843

Hunnius W (1969) Züchtung trockensubstazreicher Kar-
toffeln (Stärke und Eiweiss). Kartoffelbau 2:46�51

Ilahy R, Tlili I, Ghannem S, Pék Z, Azam M, Siddiqui 
MW, Helyes L, Takács S, Lenucci MS, Khamassy N 
(2023) Effect of growing season on some qualitative 
and functional attributes of different potato genotypes. 
Crop Science 64(3):1369�1380. https://doi.org/10.1002/
csc2.21035

Ilchuk R, Zaviriukha P, Andrushko O, Kosylovych H, 
HoliachukYu (2023) Creation of potato hybrids (Solanum 

tuberosum) progeny with high Þ eld resistance against 
phytophtorosis. ScientiÞ c Horizons 26(6):22�31.   https://
doi.org/10.48077/scihor6.2023.22

Ilchuk R, Ilchuk Yu (2021) Characteristics of hybrid 
populations of potatoes (Solanum tuberosum) by pro-
ductivity and content of starch. Foothill and Mountain 
Agriculture and Stockbreeding 70(1):90�101. (in Ukra-
inian) https://doi.org/10.32636/01308521.2021-(70)-1-7

Ishartati E, SuÞanto S, Zakia A, Mejaya MJ, Madianto R (2022) 
Determination of agronomic characteristics as selection 
criteria in potato crossing lines. Planta Trop J Agro Sci 
10(1):34�44. https://doi.org/10.18196/pt.v10i1.7571

Jansky SH (2010) Potato ß avour. Amer J Potato Res 87:209�
217. http://dx.doi.org/10.1007/s12230-010-9127-6

Jansky SH, Spooner DM (2018) The Evolution of Potato 
Breeding. In Plant Breeding Reviews, I. Goldman (Ed.). 
https://doi.org/10.1002/9781119414735.ch4

Jo KR, Cho S, Cho JH, Park HJ, Choi JG, Park YE, Cho 
KS (2022) Analysis of genetic diversity and population 
structure among cultivated potato clones from Korea and 
global breeding programs. SciRep 12(1):10462. https://
doi.org/10.1038/s41598-022-12874-2

Kloosterman B, Oortwijn M, uitdeWilligen J, America T, 
de Vos R, Visser RG, Bachem CW (2010) From QTL to 
candidate gene: genetical genomics of simple and complex 
traits in potato using a pooling strategy. BMC genomics 
11(1):158. https://doi.org/10.1186/1471-2164-11-158

Koval A, Ilchuk R, Hadzalo A, Martyniuk I (2022) 
�iochemical characteristics of potato varieties by growing 
in conditions of Western Forest-Steppe of Ukraine. 
Foothill and Mountain Agriculture and Stockbreeding, 
71(1):110�122 

Kravchenko N, PodhaietskyC A, Sobran I, Sobran V (2018) 
Estimation of offspring from backcrossing of complex 
interspeciÞ c hybrids of potatoes by productivity in the 
Þ rst bulb generation. Bulletin of Lviv National Agrarian 
University. Agronomy, 22(1):118�125

Kravchenko NV, Hordiienko VV, Podhaietskyi AA, 
Kriuchko LV, Dehtiarova MS (2019) The inß uence of 
growth conditions for the production of the middle mass 
of tuber population in the interspecies hybrids of the 
potatoes, their backcrosses. Taurida ScientiÞ c Bulletin. 
Series: Agricultural Sciences 107:69�78. https://doi.
org/10.32851/2226-0099.2019.107.9

Kravchenko NV, Podgayetsky A�, Butenko EYu (2021) 
Potential of potato varieties by table qualities of tubers 
during testing in the conditions of the north-eastern forest 
steppe of Ukraine. Bulletin of Sumy National Agrarian 
University. The series �Agronomy and Biology� 
43(1):26�35. https://doi.org/10.32845/agrobio.2021.1.4

Kumari M, Kumar M, Solankey SS (2018) Breeding potato 
for quality improvement. InTech. https://doi.org/10.5772/
intechopen.71482

Lambert EDS, Pinto CABP, De Menezes CB (2006) 
Potato Improvement for Tropical Conditions: II. 
Selection Indices and EfÞ ciency of Indirect Selection. 
Crop Breed Appl Biotechnol 6:185�193. https://doi.
org/10.12702/1984-7033.v06n03a01

Larson KM (2014) Color, carotenoid content and sensory 
perceptions in potato germplasm from the Colorado 
potato breeding and selection program. Thesis, 92 pp. 
Colorado State University, Colorado, USA 

Li J, Wang Y, Wen G, Li G, Li Z, Zhang R, Ma S, Zhou J, Xie 
C (2019) Mapping QTL underlying tuber starch content 
and plant maturity in tetraploid potato. Crop J 7(2):261�
272. https://doi.org/10.1016/j.cj.2018.12.003

Machida-Hirano R (2015) Diversity of potato genetic resources. 
Breed Sci, 65(1):26-40. doi: 10.1270/jsbbs.65.26.

Mackay IJ, Cockram J, Howell P, Powell W (2021) 
Understanding the classics: the unifying concepts of 
transgressive segregation, inbreeding depression and 
heterosis and their central relevance for crop breeding. 
Plant Biotechnol J 19(1):26�34. https://doi.org/10.1111/
pbi.13481

Maris B (1988) Correlations within and between characters 
between and within generations as a measure for the early 
generation selection in potato breeding. Euphytica 37: 
205�224

McGregor I (2007) Chapter 1 � the fresh potato market. D 
Vreugdenhil, J Bradshaw, C Gebhardt, F Govers, DKL 
Mackerron, MA Taylor, HA Ross (Eds.) Potato Biology 
and Biotechnology, Elsevier Science B.V., Amster-
dam. 3�26. https://doi.org/10.1016/B978-044451018-1/
50043-9

Meise P, Seddig S, Uptmoor R, Ordon F, Schum A (2019) 
Assessment of yield and yield components of starch 
potato cultivars (Solanum tuberosum L.) under nitrogen 



AGRICULTURAL SCIENCE AND PRACTICE   Vol. 11   No. 3   2024 59

IMPACT OF PARENTAL FORMS ON THE PHENOTYPIC PERFORMANCE CHARACTERISTICS

deÞ ciency and drought stress conditions. Potato Res 
62:193�220. https://doi.org/10.1007/s11540-018-9407-y

Mestdagh F, DeWilde T, Delporte K, Van Peteghem C, De 
Meulenaer B (2008) Impact of chemical pretreatments 
on the acrylamide formation and sensorial quality of 
potato crisps. J FoodChem 106:914�922 https://doi.
org/10.1016/j.foodchem.2007.07.001

Morris WL, Taylor MA (2019) Improving ß avour to increase 
consumption. Am J Potato Res 96:195�200.https://doi.
org/10.1007/s12230-018-09702-7

Mudege NN, Mayanja S, Nyaga J, Nakitto M, Tinyiro 
SE, Magala DB, Achora JC, Kisakye S, Bamwirire 
D, Mendes T, Muzhingi T (2021) Prioritizing quality 
traits for gender-responsive breeding for boiled potato 
in Uganda. Inter J Food Sci Technol 56(3):1362�1375. 
https://doi.org/10.1111/ijfs.14840

Muthoni J, Shimelis H, Melis R, Kabira J (2012) Reproductive 
biology and early generation�s selection in conventional 
potato breeding. Aust J Crop Sci 6:488�497

Neele AEF, Nab HJ, Louwes KK (1991) IdentiÞ cation of 
superior parents in apotato breeding programme. Theor Appl 
Gen 82:264�272. https://doi.org/10.1007/BF02190611 

Nigussie HL, Anilay AM, Getie MA, Kassa MW (2023) 
Variability and association among tuber yield and 
yield related traits of potato (Solanum tuberosum L.) 
genotypes in Debre Markos district, northwest Ethiopia. 
Ecol Genet Genom 28:100180. https://doi.org/10.1016/j.
egg.2023.100180

Nissen M (1955) The Weight of Potatoes in Water. Am Potato 
J 32(9):332�339. https://doi.org/10.1007/BF02898423

Ortiz R, Reslow F, Crossa J, Cuevas J (2021) Heritable 
variation, genetic and phenotypic correlations for 
tuber traits and host plant resistance to late blight 
for potato breeding in Scandinavian testing sites. 
Agriculture 11(12):1287. https://doi.org/10.3390/agri
culture11121287

Pandey J, Scheuring DC, Koym JW, Coombs J, Novy RG, 
Thompson AL, Holm DG, Douches DS, Miller JJ, Vales 
MI (2021) Genetic diversity and population structure of 
advanced clones selected over forty years by a potato 
breeding program in the USA. Sci Rep 11(1):8344. 
https://doi.org/10.1038/s41598-021-87284-x

Podhaietskyi AA, Kovalenko V, Hnitetskiy M (2019a) Dry 
matter content in potato tubers at backcrossing and 
crossing potato varieties. ScientiÞ c Progress & Inno-
vations 4:36�42. https://doi.org/10.31210/visnyk2019.
04.04

Podhaietskyi AA, Hnytetskyi MO, Kravchenko NV, Kriuchko 
LV (2019b) Average weight of potato tubers from inter-
species and inter-variety crossing. Plant Breeding 
and Seed Production. Section Methods and results se-
lection116:40�48. https://doi.org/10.30835/2413-7510.
2019.190453

 Podhaietskyi AA, Kravchenko NV, Kryuchko LV, Gnitetsky 
MO (2022) Manifestation among the offsprings of 

the Þ rst tuber generation of hybrids from intraspecies 
and interspecies crossings of the middle mass of 
tubers. Bulletin of Sumy National Agrarian University. 
The Series: Agronom Biol 44(2):51�57. https://doi.
org/10.32845/agrobio.2021.2.7

Prysiazhniuk L, Sonets T, Shytikova Yu, Melnyk S, Dikhtiar 
I, Mazhuha K, Sorochinsky B (2023) The environmental 
and genetic factors affect the productivity and quality of 
potato cultivars. Zemdirbyste Agriculture 110(4):319�
328. https://doi.org/10.13080/z-a.2023.110.036

Pysarenko NV, Sydorchuk VI, Zakharchuk NA (2022) 
Environmental plasticity, ultrastability and breeding 
value as a sign of yield of new potato varieties. Agric 
Plant Sci: Theory and Practice 3:91�101. https://doi.
org/10.54651/agri.2022.03.10

Pysarenko N, Sydorchuk V, Zakharchuk N, Furdyha 
M (2023) Study of hybrid potato offspring based 
on the manifestation of quantitative and qualitative 
traits. Agrobiology 2(183):88�99. https://doi.org/10.
33245/2310-9270-2023-183-2-88-99

Rizzo V, Amoroso L, Licciardello F, Mazzaglia A, Muratore 
G, Restuccia C, Lombardo S, Pandino G, Strano MG, 
Mauromicale G (2018) The effect of sous vide packaging 
with rosemary essential oil on storage quality of fresh-cut 
potato. LWT Food Sci Technol 94:111�118. https://doi.
org/10.1016/j.lwt.2018.04.033

Ross H (1986) Potato breeding � problems and perspectives. 
Paul Parey, Berlin and Hamburg

Ruiz de Arcaute R, Carrasco A, Ortega F, Rodriguez-Quijano 
M, Carrillo JM (2022) Evaluation of genetic resources in 
a potato breeding program for chip quality. Agronomy 
12:1142. https://doi.org/10.3390/agronomy12051142

Salgotra RK, Chauhan BS (2023) Genetic Diversity, 
Conservation and Utilization of Plant Genetic Resour-
ces. Genes (Basel) 14(1):174. https://doi.org/10.3390/
genes14010174

Samaniego I, Espin S, Cuesta X, Arias V, Rubio A, Llerena 
W, Angós I, Carrillo W (2020) Analysis of environmental 
conditions effect in the phytochemical composition of 
potato (Solanum tuberosum) cultivars. Plants 9(7):815. 
https://doi.org/10.3390/plants9070815

Seefeldt HF, Tønning E, Wiking L, Thybo AK (2011) 
Appropriateness of culinary preparations of potato 
(Solanum tuberosum L.) varieties and relation to sensory 
and physicochemical properties. J Sci Food Agric 
91:412�420. https://doi.org/10.1002/jsfa.4200

Sharma C, Jayanty S, Chambers E, IV, Talavera M (2020) 
Segmentation of potato consumers based on sensory and 
attitudinal aspects. Foods, 9:161. https://doi.org/10.3390/
foods9020161

Slater AT, Cogan NO, Hayes BJ, Schultz L, Dale MFB, 
Bryan GJ et al (2014) Improving breeding efÞ ciency in 
potato using molecular and quantitative genetics. Theor 
Appl Genet 127:2279�2292. https://doi.org/10.1007/
s00122-014-2386-8



AGRICULTURAL SCIENCE AND PRACTICE   Vol. 11   No. 3   202460

PYSARENKO et al.

Spear, RR, Holden ZJ, Ross CF, Weddell BJ, Pavek MJ 
(2018) Sensory evaluation of eleven baked russet-type 
potato varieties and clones. Am J Potato Res 95:92�100. 
https://doi.org/10.1007/s12230-017-9607-z

Taktaiev BA, Furdyga MM, Oliinyk TM, Podberezko 
IM, Podhaietskyi ��, Cherednychenko LM (2023) 
Creation of disease-resistant potato breeding material 
with a complex of main economic and valuable 
characters. Bull Sumy Nation Agrar Univer. The Series: 
Agronom Biol 53(3):91�98. https://doi.org/10.32782/
agrobio.2023.3.13

Wadas W (2023) Nutritional Value and Sensory Quality 
of New Potatoes in Response to Silicon Application. 
Agriculture 13:542. https://doi.org/10.3390/agriculture
13030542

Wadas W, Rymuza K (2019) Comparative Study of 
the Quality of New Potatoes Imported from the 
Mediterranean Area. J Ecol Engineer 20(5):59−68. 
https://doi.org/10.12911/22998993/105326

Watanabe K (2015) Potato genetics, genomics, and 
applications. Breed Sci 65(1):53�68. https://doi.org/
10.1270/jsbbs.65.53

Zakharchuk N (2014) Possibilities of cell breeding 
and somaclonal variability of potato genotypes for 
creating fusarium resistant varieties. Bulletin of 
ZhNAEU, 2(42):125�130. http://ir.znau.edu.ua/handle/
123456789/2711

Zaviriukha $ (2022) The inß uence of initial crossbreed-
ing components on the formation of selection-valuable 
traits in potato hybrid offspring. Bulletin of Lviv 
National Environmental University. Series Agro-
nomy 26:121�127. https://doi.org/10.31734/agronomy
2022.26.121

Zaviriukha P (2023) The results of breeding the 
selection-valuable potato hybrids by the method 
of stepwise intervarietal hybridization. Bulletin of 
Lviv National Environmental University. Series 
Agronomy (27):121�128. https://doi.org/10.31734/
agronomy2023.27.121

Zaviryukha P, Nezhyvyi Z, Kostiuk B, Vykhovanets V 
(2018) Results of the selection of potato on a complex 
of value economic and biological features. Bulletin of 
Lviv National Agrarian University Agronomy 22(1) 
133�144


