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Abstract: In 2020-2022, an evaluation of newly developed interspecific potato hybrids was conducted on
dark gray podzolic light loamy soils (Western Forest-Steppe region) based on their economic and
biological characteristics. Sixteen hybrids from different maturity groups, created using the stepwise
interspecific hybridization method, were studied. It was determined that careful selection of parental
forms for crossbreeding and their rational combination in parental pairs allows for the combination of
potentially high productivity (up to 1 kg/plant and higher), intensive yield formation with an increased
starch content in tubers (15-17%), and enhanced resistance of above-ground biomass to late blight (at a
level of 6-7 points on the international 9-point scale). Based on the conducted research on the
comprehensive assessment of economic and biological characteristics of new interspecific potato hybrids,
the following hybrids were identified and selected: mid-early hybrid 02/10-40 (Borodyanska Rozheva x
Suzorye), mid-maturing 11/4-1 (Zakhidna x Vodohray), and late-maturing 16/17-1 [(Zakhidna x Sante) x
(Volya x Lishchina)]. These hybrids significantly outperform the corresponding standard varieties in
terms of a set of economically valuable traits. It is proposed to continue further breeding work with them
according to the accepted potato breeding scheme, to intensively propagate them, and prepare them for
submission to State Variety Testing as candidates for new varieties of this crop.
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1. INTRODUCTION

The diverse use of potatoes underscores the pivotal role it has played and will continue to play in human
civilization as a unique and irreplaceable food and industrial crop. Therefore, increasing potato production
remains a relevant task for both science and practice.

Increasing potato yields are achieved through the comprehensive implementation of a range of
technological, organizational, and material-technical measures. However, potato breeding remains one of the
most effective directions for intensifying potato cultivation, as emphasized by plant breeders such as
M.D. Goncharov [1], A.A. Osypchuk [6], P.D. Zaviryukha, and others [2,3]. In other words, the creation and
introduction of new high-quality potato varieties with high adaptive potential and resistance to biotic and
abiotic factors continue to be a relevant task for both domestic and foreign breeding institutions and their
breeding programs [4,7].

The Department of Genetics, Breeding, and Plant Protection at Lviv National Environmental University
(hereinafter referred to as LNEU) has been engaged in applied potato breeding for over 70 years. During this
time, more than 20 varieties of this crop have been developed and introduced into practice. However, the
challenges posed by production and the continuous evolution of harmful organisms have led to new demands
for the economic and biological traits of new "second bread" varieties.

Given the above, and with the aim of implementing potato applied breeding programs, we are conducting
stepwise interspecific crosses to create initial breeding material. The underlying ideology of these crosses is to
combine in a single genotype a complex of valuable economic traits inherent to the parental forms.

As a result of the stepwise interspecific hybridization conducted at LNEU, a series of new hybrid potato
forms have been created. The research aimed to provide a comprehensive assessment of these new
interspecific potato hybrids based on valuable economic and biological traits.
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2. MATERIALS AND METHODS

The following potato varieties of Ukrainian breeding served as the parental forms in creating the
new hybrids under investigation: Borodyanska Rozheva, Vodohray, Volya, Hybridna 14, Zakhidna,
Zov, Lishchina, Lvivianka, Oksamyt, Povin, Svitank Kyivsky, as well as foreign varieties Nevska,
Suzorye, Aminca, Sante, and SVP hybrid.

The research was conducted over the course of 2020-2022. Sixteen new potato hybrids of
medium-early, medium-maturing, and medium-late biological maturity groups were used for the
research. Each hybrid, along with the respective standard potato varieties, was planted in four-row
plots with 30 tubers per row, at a plant spacing of 70x35 cm. The experiments were repeated three
times. The following standard varieties were used: for the medium-early group — Vodohray, for the
medium-maturing group — Volya, and for the medium-late group — Zakhidna. All field and
laboratory research was conducted in strict accordance with the methodology for potato research
[5].

The agronomy practices on the experimental field were typical and widely accepted for potato
cultivation in the Western Forest-Steppe region. An exception was the absence of fungicide
application against late blight in order to conduct objective field phytopathological assessments of
plant (haulm) resistance to the specified disease. Each year, three field assessments of late blight
infection were performed according to the international 9-point scale [5], which includes the
following ratings: 9 points — no infection on the above-ground part of plants (haulm); 8 — isolated
spots of plant infection; 7 — infection of leaf surface on 5-15% of plants; 6 — infection on 16-25%; 5 —
infection on 26—40%; 4 — infection on 41-50%; 3 — infection on 51-70%; 2 — infection on 71-80%, and
1 point — infection of the leaf surface on 81-100% of plants.

3. RESULTS AND DISCUSSION

We have found that under identical agrotechnical, agroclimatic, and biotic factors for potato
cultivation (soil type, fertilization, cultivation techniques, temperature regime, rainfall, pest
infection levels), the absolute values of economic traits are determined by the biological (genotypic)
characteristics of the specific hybrid form obtained through interspecific stepwise hybridization.

In particular, based on the study of the final yield of tubers in the investigated potato hybrids of
different maturity groups, we identified significant differences both among the hybrids and in
comparison with the respective standard varieties (Tab. 1).

Indeed, within the group of medium-early forms, one hybrid stands out with high yields, which
is the 02/10-40 hybrid (Borodyanska Rozheva x Suzorye). On average, it reached 42.8 t/ha compared
to 34.5 t/ha for the standard variety Vodohray. Also deserving further breeding work in the medium-
early group is the hybrid 16/1-12 [Svitank Kyivsky x (Zakhidna x Povin)] with a yield of 39.2 t/ha,
which is 4.7 t/ha more than the standard yield.

In the group of medium-maturing forms, promising hybrids have been identified with the
potential to yield around or above 50 t/ha. This includes the 11/4-1 hybrid (Zakhidna x Vodohray)
with a yield of 51.8 t/ha, a 34.8% increase compared to the standard variety Volya, which yields 34.6
t/ha. Another notable hybrid is the 14/16-2 [(Zakhidna x Aminca) x (Volya x Lishchina)] with a yield
of 48.7 t/ha, which is 10.3 t/ha more than the standard yield.

In the group of medium-late forms, we have identified and selected a promising hybrid, 16/17-1
[(Zakhidna x Sante) x (Volya x Lishchina)], for further breeding work. This hybrid has the potential
to yield approximately 46.3 t/ha, which is 33.8% higher than the yield of the standard variety
Zakhidna.
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Tab. 1 .Yield of Interspecific Potato Hybrids of Different Maturity Groups from the Breeding Program at Lviv
National Environmental University, average for 2020-2022

‘ ' Breeding Ayera To St
Variety Name, Crossbreeding Number ge Yield, t/ha o
t/ha
Medium-Early Maturity Group Hybrids
Vodohray St 34,5 - -
Svitanok Kyivsky x (Zakhidna x Povin) 16/1-12 39,2 47 13,6
Zakhidna x (Zov x Nevska) 14/9-30 38,5 4,0 11,5
Borodyanska Rozheva x Suzorye 02/10-40 42,8 8,3 24,0
Medium-Maturing Hybrids
Volya St 38,4 - -
Zakhidna x Vodohray 11/4-1 51,8 13,4 34,8
(Zakhidna x Aminca) x (Volya x Lishchina)) 14/16-2 48,7 10,3 26,8
(Zakhidna x Sante) x (Volya x Lishchina)) 15/5-19 38,4 0 -
Medium-Late Maturity Group Hybrids
Zakhidna St 34,6 - -
[(Hybridna 14 x Lvivianka) x SVP hybrid)] x 11/3-2 40,2 5,6 16,1
Zakhidna
Zakhidna x (Borodyanska Rozheva x 11/15-12 39,2 4.6 13,3
Oksamyt)
(Zakhidna x Sante) x (Volya x Lishchina) 16/17-1 46,3 11,7 33,8
HIPos, t/ha 1,42 - -

An important quality indicator of potatoes and the direction of their use for food, feed, and
industrial purposes is the starch content in tubers. This economic trait depends on several factors,
but the most determining factor influencing its expression is the genotypic characteristics of a
particular potato variety (or hybrid). Experimental data supporting this statement are presented in
Tab. 2.

The analysis of starch content in tubers indicates that, in absolute terms, some hybrids have a
higher starch content compared to the respective standard varieties. In the medium-early maturing
group of hybrids, it is advisable to highlight hybrids such as 14/9-30 [(Zakhidna x Zov x Nevska)]
with 16.3% and 02/10-40 (Borodyanska Rozheva x Suzorye) with 17.2% starch content, compared to
13.2% in the Vodohray standard.

In the medium-maturing group, the absolute starch content value of the Volya standard (14.0%)
significantly exceeded all the hybrids we studied, especially 14/16-2 [(Zakhidna x Aminca) x (Volya
x Lishchina)] with 17.0% starch content. The medium-late maturing hybrid 16/17-1 [(Zakhidna x
Sante) x (Volya x Lishchina)] is characterized by elevated starch content, reaching 17.2% compared
to the 15.7% in the Zakhidna standard.

Based on the research results presented in Table 2, a range of new potato breeding hybrids from
various maturity groups at Lviv National Environmental University successfully combines high
productivity potential, increased starch content in tubers, and high resistance to late blight
(Phytophthora infestans) with ratings of 8-6 points on the international 9-point scale.
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Tab. 2. Starch Content in Tubers and Plant Resistance to Late Blight in Interspecific Potato Hybrids from the
Breeding Program at Lviv National Environmental University, averages for 2020-2022

Late Blight
. . Selection Starch + Resistance, Ratin
Variety Name, Crossing Number | Content, | to St 1 2 ; 3
% rating | rating | rating
Medium-Early Maturing Group

Vodohray St 13,2 - 8 6 5

Svitank Kyivsky x (Zakhidna 16/1-12 14,1 0,9 9 7 6
x Povin)

Zakhidna x (Zov x Nevska) 14/9-30 16,3 3,1 8 7 5

Borodyanska Rozheva x 02/10-40 17,2 40 9 8 7
Suzorye

Medium-Maturing Group

Volya St 14,0 - 8 7 5

Zakhidna x Vodohray 11/4-1 15,3 1,3 9 8 7

(Zakhidna x Aminca) x (Volya 14/16-2 17,0 3,0 9 9 6
x Lishchina)

(Zakhidna x Sante) x (Volya x 15/5-19 16,2 2,9 9 8 7
Lishchina)

Medium-Late Maturing Group

Zakhidna St 15,7 - 7 6 4

[(Hybrid 14 x Lvivyan-ka) x 11/3-2 16,9 1,2 8 8 7
SVP hybrid)] x Zakhidna

Zakhidna x (Borodyanska 11/15-12 14,1 -1,6 9 8 7
Rozheva x Oksamit)

(Zakhidna x Sante) x (Volya x 16/17-1 17,2 1,5 7 7 6
Lishchina)

HIPos, % 0,35 - - - -

According to three visual field phytopathological assessments, among the medium-early
maturing group, hybrid 02/10-40 (Borodyanska Rozheva x Suzorye) exhibited strong resistance to
late blight. Within the medium-maturing group, hybrids 11/4-1 [(Zakhidna x Vodohray)] and 15/5-
19 [(Zakhidna x Sante) x (Volya x Lishchina)] demonstrated high resistance to late blight in the
above-ground plant parts. Prospective hybrids for late blight resistance in potato breeding might
include medium-late maturing hybrids 11/3-2 [(Hybrid 14 x Lviv'yanke) x SVP hybrid)] x Zakhidna]
and 11/15-12 [Zakhidna x (Borodyanska Rozheva x Oksamit)]. The selected hybrids from different
maturity groups will undergo further breeding work in accordance with the potato breeding scheme
and methodology.

4. CONCLUSION

1. The conducted research has shown that interspecific potato hybridization allows for the
combination of potentially high productivity (45-50 t/ha and above), intensive formation of tubers
with increased starch content (15-17%), and enhanced field resistance of plants (stalks) against late
blight (Phytophthora infestans), with ratings of 6—7 points according to the final assessment on the
international 9-point scale.
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2. As a result of comprehensive evaluation of the economic and biological traits of new intervarietal
potato hybrids of the Lviv National Environmental University selection, medium-early hybrid
02/10-40 (Borodyanska Rozheva x Suzorye), medium-maturing hybrid 11/4-1 [(Zakhidna x
Vodohray)], and late-maturing hybrid 6/17-1 [(Zakhidna x Sante) x (Volya x Lishchina)] were
selected and chosen as they significantly outperformed the respective standards. It is suggested to
continue breeding work with these hybrids according to the potato breeding scheme, intensively
propagate them, and prepare them for submission to the State Variety Testing as candidates for new
varieties of this crop.

REFERENCES

[1] Honcharov, M.D. (2002). Potato Breeding for Earliness. Kartoplya. Bila Tserkva, 1, 226-242.

[2] Zaviryukha, P.D., Ilchuk, L.A., Ilchuk, R.V. (2009). State, Problems, and Prospects of Potato
Breeding in the Western Region of Ukraine. Kartoplvarstvo Ukrainy, 1-2 (14-15), 6-12.

[3] Zaviryukha, P.D. (2015). Potato Breeding at Lviv NEU: Results and Prospects. Zhytomyr:
Zhytomyr National Agricultural and Ecological University, 45-50.

[4] Zaviryukha, P., Nezhyvy, Z., Kostyuk, B., Vykhovanets, V. (2018). Results of Potato Breeding
for a Complex of Valuable Economic and Biological Traits. Bulletin of Lviv NEU: Agronomy,
22(1), 133-144.

[5] Methodological Recommendations for Potato Research. (2002). Nemishaievo, 184.

[6] Osypchuk, A.A. (2004). Current Issues in Potato Breeding. Potatoes growing, 33, 27-32.

[7] Pandey, SK, Singh, S.V., Chakrabarti, S.K., Manivel, P. (2005). New Potato Hybrids. Central
Potato Research Institute. Shimla, 3-44.

Petro Zaviryukha, PhD, Professor, Department of Genetics, Breeding and Plant Protection Lviv National
University of Nature Management;

Bogdan Kostyuk, PhD, Director, Ivano-Frankivsk Professional College of the Lviv National University of
Nature Management;

Victor Vykhovanets, PhD, Lecturer, Ivano-Frankivsk Professional College of the Lviv National University of
Nature Management;

Julia Melnyk, Lecturer, Ivano-Frankivsk Professional College of the Lviv National University of Nature
Management;

Halyna Melnychenko, PhD, Associate Professor, Department of Biology and Ecology, Vasyl Stefanyk
Precarpathian National University, Ivano-Frankivsk, Ukraine;

Address: Petro Zaviryukha, Lviv National University of Nature Management, 1 V. Velykyi Str., Dublyany,
Lviv Region, 80381 Ukraine;

Bogdan Kostyuk, Victor Vykhovanets, Julia Melnyk, Ivano-Frankivsk Professional College of the
Lviv National University of Nature Management, Youth Str.11, Ivano-Frankivsk, 76492 Ukraine;

Halyna Melnychenko, Vasyl Stefanyk Precarpathian National University, 57 Shevchenko Str., Ivano-
Frankivsk, 76018 Ukraine;

E-mails: genetik zaviruha@ukr.net, bohdan.kostyuk@fclnup.if.ua, viktor.vykhovanetsj@fclnup.if.ua,

vuliva.melinvk@fclnup.if.ua, halyna.melnichenko@pnu.edu.ua
Received: November 2, 2023; revised: November 30, 2023; accepted: December 11, 2023; published:
December 28, 2023.



mailto:genetik_zaviruha@ukr.net
mailto:bohdan.kostyuk@fclnup.if.ua
mailto:viktor.vykhovanetsj@fclnup.if.ua
mailto:yuliya.meljnyk@fclnup.if.ua
mailto:halyna.melnichenko@pnu.edu.ua

112 Petro Zaviryukha, Bogdan Kostyuk, Victor Vykhovanets, Julia Melnyk, Halyna Melnychenko

Ilerpo 3asipioxa, boraan Kocriox, Biktop Buxosanens, I04ist Meabsnnk, 'aanna MeabauueHko. PesyabraTu
BIUKOPMCTaHHA MIiXKCOPTOBOI riOpmAmsanii A48 CTBOpeHH: ceAeKHifHo-LiHHMX ¢opM KapTorai. JKypraa
Ipuxapnamcorozo yrisepcumemy imeni Bacurs Cmepanuxa, 10 (2023), 107-112.

¥ 20202022 pp. Ha TeMHO-CipMX OIIi43041€HUX A€TKOCYTAMHKOBUX I'PYHTaxX (30Ha 3axigHoro /licocrelry)
IIpoOBeAeHa OIliHKa HOBOBUBEAEHUX MiKCOPTOBMX TiOpuAiB KapTomi 3a ix rocriogapchbkuMi i 0ioAoridHNMU
o3HaKaMU. Busuaanm 16 ribpmais pisHMUX I'pyIl CTUIAOCTI, CTBOPEHUX METOAOM CTYIIIHYacTOI MiXKCOPTOBOI
ribpuansanii. BcraHoBaeHO, IO peTeAbHMiT MiaGip BMXigHMX OaTBKIBCBKUX (OPM A4S CXpeIlyBaHb,
0oOrpyHTOBaHe ITIOE€AHAHHS 1X V¥ OAaTBKiBCHKill ITapi A403BOASIOTH ITOE€AHATH Y TIOPpMAHNX HalllaAKaX IOTEHIIIITHO
BUCOKY ITPOAYKTMBHICTD (40 1 Kr/Kymr i Buire), iHTeHCHBHe OPMYBaHHS ypOKalo 3 IiABMUINEHUM yMiCTOM
Kpoxmaaio y 6yandax (15-17 %) Ta migBUIIIEHOIO CTiJIKiCTIO Haj3eMHOI Macu TpoTu piToPpToposy (Ha piBHi 6—
7 GaaiB 3a Mi>kHapogHOIO 9-6aabHOIO MKaa010). Ha ocHOBI ITpoBeAeHNX A0CAiAKeHb 3 KOMILA€KCHOI OLTiHKM
TOCIIOAapPChKMX 1 0i0AOTiYHMX O3HAK HOBUX MIKCOPTOBMX TiOpmais Kapromai, BmgizeHo i Bigibpano
cepeanbopansiit riopua 02/10-40 (bopoasHcbka poskeBa X Suzorye), cepeanvocturamii  11/4-1 (3axigna x
Boaorpait) i cepeanvomisuiin 16/17-1[(3axigna x Sante) x (Boas x Aimmna)], sAKi icToTHO IepeBa’kaioTh 3a
KOMIIL1€eKCOM TOCIT04apChKO-1TiHHMX O3HaK BigIIOBiAHI cOpTU-cTaHAAPTH. IIporoHy€eThes MpOAOBXKUTY 3 HUMU
MoAaAbIly CeAeKIIiliHy poDOTy 3rigHO HMPUITHATOI CXeMU CceAeKIlil KapToInai, iHTeHCMBHO PO3MHOXYBaTU i
TOTOBUTHU AAs Tlepejadi y dep>kaBHe COPTOBUITPOOYBaHH:I sIK KaHAMAATIB Y HOBi COPTHU LIi€i KyABTYpIU.

KarogoBsi caoBa: KapToIias, ceaeKIiisi, Mi>kcopToBi riopman, Biagdip, rociogapchbKo-IiHHI O3HaKN.



