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Goal. Assess potato varieties and 
hybrids for resistance against rhizocto-
nia disease and identify highly resistant 
varieties. Methods. The fundamental 
principle of the existing methodology 
for evaluating varieties is to test va-
rieties, hybrids and species of pota-
toes on natural or artificial infectious 
backgrounds using a pure culture of the 
fungus Rhizoctonia solani Kuhn. The 
culture grown in Petri dishes was in-
troduced when the tubers were planted 
in the soil. The assessment of the de-
gree of da mage to tubers and stems was 
carried out according to the damage to 
the underground organs of plants, the 
yield of potatoes, and then the level 
of variety samples was determined by 
resistance to the disease. Evaluation 
of potato varieties and hybrids for re-
sistance against the causa tive agent of 
the disease Rhizoctonia solani Kuhn 
was carried out on a nine-point scale, 
where score 9 — no damage to stems 
and tubers, 7 — disease development 
up to 10% (high resistance); 5 — di-
sease progression 11—25% (medium 
resistance); score 3 — disease progres-
sion 26—50% (low resistance). Re-
sults. Based on the test of potato vari-
eties and hybrids for resistance against 
rhizoctonia, Dubravka, Vesta, Lugov-
ska, Obriy, Serpanok, Yavir, Scarb-
nytsia, Tyras and hybrids P.207.407 
(Zov ќ Polisska Rozheva), 205.17-24 
(Adretta ќ 23-16s/73) and others; to 
medium-resistant (5 points) — Cher-
vona Ruta, Povin, Vodogray, Horlyt-
sia, Zov, Cupava, Nadiyna, Belarossa, 
Olvia, Svitanok Kyivskyi, Ukrainska 
Rozheva, Beregynia, Charunka, Oko-
lytsia, Slutch, hybrids P.210.14-23 
(Adretta ќ Posvit), 211.20-31 (Pro-
lisok ќ Lugovska); to susceptible — 
51 or 32.9% of the tested varieties. 
Conclusions. We have proved that 
mid-early ripening and early ripening 
cultivars as well as selection hybrids 
are more infected with black scab than 
mid-ripening, mid-late ripening and 
late ripening cultivars. These relatively 
resistant potato cultivars and hybrids 
are expedient to use in the selection on 
the resistance against black scab. 

potato; black scab; disease agent; culti-
vars; hybrids

Target setting and its connection 
with important scientific and practical 
tasks. Black scab is one of the most 
spread and harmful potato diseases.

It has been proved that fungus 
Rhizoctonia solani Kuhn can infect 
more than 230 species of plants, but 
this pathogen can be more often ob-
served on potato [1]. As follows from 
the researchers’ reports black scab of 
potato was found in England, USA, 
Russia, Poland, Holland, Bolgaria, 
Japan and others [2]. In the countries 
of Western and Eastern Europe, in 
particular, sclerotium of the agent of 
Rhizoctonia solani Kuhn is observed 
within 15—30% depending on the re-
sistance degree to the pathogen [3]. 

According to A.S. Volovyk and 
colleagues (1995) the potato on the 
whole territory of Russian Federation 
is infected with black scab, and the 
amount of tubers with the symptoms 
of infection with the agent of Rhi-
zoctonia solani Kuhn during the years 
which are favourable for pathogen 
development, equals 38% [3].

The results of research in Be-
larus show that the fungi Rhizocto-
nia solani Kuhn is capable of infec-

ting potato on all stages of ontoge-
nesis [4].The researchers inform that 
the agent development depends on 
weather conditions of a year. Thus, 
under favourable temperature and 
humidi ty the development of fungi 
on sprouts equals — 25.6—43.3%; on 
stolons — 23.5—48.2%, on roots — 
8.2—27.9% [5].

It has been proven that black scab 
on potato tubers manifests itself in 
the form of convex black tubercles, 
which are sclerotia of the fungus 
Rhizoctonia solani Kuhn, which are 
easily separated from the periderm 
of tubers. During the growing season 
of plants, the disease often manifests 
itself on the stems in the form of a 
white stalk, which leads to a viola-
tion of the process of photosynthesis, 
causing the formation of axillary mi-
crobulbs of green color [6]. Manifes-
tation of symptoms of black scab on 
potato tubers is presented in Fig. 1.

The analysis of the latest studies 
and publications. The latest official 
publications with the description of 
potato cultivars contain some infor-
mation as to their resistance to many 
diseases, in particular to potato tuber 
eelworm, potato blight, brown scab, 
Irish blight, but there is no informa-
tion as to black scab. The main pub-
lications as to potato black scab do 
not contain the information as to the 
resistance of most potato cultivars 
against this disease. The information 
as to potato resistance against potato 
blight can not be used for black scab, 

UDC 631.527:633.491:632.4(477.42)
© V. Polozhenets, L. Nemerytska, I. Zhuravska, 2021

EVALUATION OF POTATO VARIETIES 
and hybrids on the resistance against black scab under conditions 

of Ukraine’s Polissia

1V. POLOZHENETS, 
Doctor of Agricultural Sciences, professor

2L. NEMERYTSKA, 
PhD in Biological Sciences, associated 

professor
2I. ZHURAVSKA, 

PhD in Agricultural Sciences
1National University of Life and 

Environmental Sciences of Ukraine, 15, 
Heroes of Defense str., 03041, Kyiv, Ukraine
2Zhytomyr Agrotechnical Vocational Сollege, 

96, Pokrovskaya str., 10031, Zhytomyr, 
Ukraine

e-mail: 1familiana@mail.ua, 
2luda.nemerizka72@ukr.net, 
2innazhuravska1@gmail.com

Fig. 1. External signs 
of damage to potato tubers by the 
fungus Rhizoctonia solani Kuhn 

(Prolisok variety)

DOI: https://doi.org/10.36495/2312-0614.2021.4.15-18



16

Scientific research

Карантин і захист рослин   ISSN 2312-0614 ¹4 (267), 2021

because there is some difference be-
tween the agents of these diseases [7]. 

Shaping the goals of the paper — 
to estimate the resistanceof potato 
cultivars and hybrids against black 
scab both on the artificial and on 
natural infection backgrounds under 
conditions of Ukraine’s Polissia as 
well as to analyze and generalize the 
results. 

Methods. The experiments were 
conducted at the National University 
of Life and Environmental Sciences 
of Ukraine in 2018—2020. Laborato-
ry studies were conducted at the De-
partment of Phytopathology named 
after Academician V.F. Peresypkin, 
and field — on the basis of the re-
search farm «Verzel».

The territory of the experimental 
field is represented by sod-podzolic 
gley sandy soil. The particle size dis-
tribution of the soil of the experimen-
tal field is as follows: 40.5—53.4% 
sand; 42.4—53.3% dust; 3.7—5.6% 
mule.

The climate in the experimental 
field is temperate continental. Peren-
nial amounts of active temperatures 
are in the range of 2400—2600°Ñ, 
and the duration of the frost-free pe-
riod is 150—160 days. The average 
long-term temperature of the coldest 
month fluctuates around — 6.4°C. 
Spring frosts usually end in late April, 
and the first autumn frosts begin in 
October. The temperature regime of 
the summer period is formed under 
the influence of high pressure coming 
from the west.

The annual amount of precipita-
tion in the Polissya area of Ukraine 
is on average 550—650 mm, but in 
the central part due to the influence 
of the relief their amount may in-
crease to 900 mm per year. In the 
cold pe riod (December-March) pre-
cipitation is 140—180 mm (20—25% 
of the annual amount). The lowest 
amount of precipitation is observed 
in Feb ruary and March. The annual 
amount of precipitation (over the 
years of research) for the experimen-
tal field was 610—680 mm.

Evaluation of potato varieties 
and breeding hybrids for resistance 
to black scab was performed on an 
artificial infectious background using 
pure culture of the pathogen Rhizoc-
tonia solani Kuhn. The fungus of this 
pathogen was cultured in Petri dishes 
on potato-glucose medium with the 
addition of oat extract (1.5%). The 
five-day-old crop was divided into 
four parts, and then one of them was 

applied to the soil next to the tubers 
during planting.

Rating of the degree of tuber 
damage by black scab was performed 
on a nine-point scale, where at score 
9 — no damage to stems and tubers, 
score 7 — disease development is up 
to 10% (high resistance); score 5 — 
disease development 11—25% (ave-
rage resistance); score 3 — disease 
development 26—50% (low resis-
tance) [8].

The presentation of the basic mate-
rial of the research. Most researchers 
claim that in the purpose of targeted 
selection of potatoes for resistance to 
black scab, varieties with extremely 
high resistance to black scab were 
not obtained [9—10]. We believe that 
these circumstances may be due to 
the broad specialization of the patho-
gen Rhizoctonia solani Kuhn, capable 
of infecting plants of different fami-
lies, and therefore it is advisable to 
select for resistance in the direction 
of creating varieties with relative re-
sistance to this pathogen. 

For field experiments, an artificial 
infectious background was created by 
introducing into the soil from Petri 
dishes an inoculum of the pathogen 
Rhizoctonia solani Kuhn with a load 
of 8—10 g of pathogen per tuber of 
the cultivar.

The cultivars of domestic as well 
as of foreign selection, perspective 

selection hybrids as well as some 
wild, cultural and primitive species 
(155 cultivar samples in the numbers) 
were used in testing for estimating of 
potato cultivars and hybrids resis-
tance against black scab. 

From among the tested potato 
cultivar samples and hybrids 19 or 
12.3% belong to relatively resistant 
ones (7 grades), in particular — 
Dubravka, Vesta, Lugovska, Obriy, 
Serpanok, Yavir, Scarbnytsia, Tyras 
and the hybrids Ï.207.407 (Polisska 
Rozheva); 205.17-24 (Àdretta ќ 23-
16s/73) and others, 85 cultivar sam-
ples or 54.8% belong to mid-resistant 
(5 grades), in particular — Chervona 
Ruta, Povin, Vodogray, Horlytsia, 
Zov, Cupava, Nadiyna, Belarossa, 
Olivia, Svitanok Kyivskyi, Ukrain-
ska Rozheva, Beregynia, Charunka, 
Okolytsia, Slutch and the hybrids 
Ï.210.14-23 (Àdretta ќ Posvit); 
211.20-31 (Prolisok ќ Lugovska) and 
51 or 32.9% belong to suscetive ones 
(table 1).

The selected cultivar samples of 
potato with a high resistance degree 
against black scab are a precious 
starting material for conducting a 
goal-oriented selection on the re-
sistance to Rhizoctonia solani Kuhn 
agent (Fig. 1). 

The results of the experiments 
show that the testing of potato varie-
ties for resistance to black scab on an 

Cultivar sample Group of ripening
Degree of tubers infection with 

black scab
Potential 
infection, 

t/hа% бал

1 2 3 4 5

Relatively resistant 

Dubravka Mid-ripening 10.4 7.9 40.0—46.0

Lugovska Mid-ripening 11.3 7.5 47.0—64.0

Obriy Middle-early 11.5 7.8 45.0—50.0

Serpanok Early 11.6 7.7 40.0—45.0

Yavir Mid-ripening 12.0 7.6 40.0—45.0

Scarbnytsia Early 12.5 7.5 41.0—44.0

Tyras Early 12.8 7.3 35.0—40.0

П.207.4-7 Middle-early 15.4 7.1 40.0—46.0

П.205.17-24 Mid-ripening 16.0 7.0 42.0—50.0

НІР05 0,08 1,0—1,1

 Mid-resistant

Chervona Ruta Middle-late 22.3 6.0 40.0—43.0

Povin Middle-late 22.4 5.9 41.0—46.0

Vodogray Mid-ripening 22.7 5.9 40.0—44.0

Gorlytsia Mid-ripening 22.9 5.7 40.0—46.0

Zov Early 25.3 5.6 42.0—46.0

Kupava Middle early 25.9 5.5 41.0—45.0

The list of potato cultivars and hybrids with different degree of resistant to black 
scab on the artificial infection background (2018—2020)
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artificial infectious background quite 
objectively characterizes their genetic 
resistance to the above trait.

CONCLUSIONS
1. It is advisable to evaluate pota-

to varieties and hybrids for resistance 
to black scab against an artificial in-
fectious background, which makes it 
possible to objectively determine the 
genetic resistance against black scab.

2. On the basis of testing of varie-
ties and hybrids of potatoes for re-
sistance to Rhizoctonia solani Kuhn, 
19 or 12.3% are classified as resistant 
(7 grades), in particular: — Dubravka, 
Vesta, Lugovska, Obriy, Serpanok, 
Yavir, Scarbnytsia, Tyras and the hy-
brids Ï.207.407 (Polisska Rozheva); 
205.17-24 (Àdretta ќ 23-16s/73) and 
others, 85 cultivar samples or 54.8% 
belong to mid-resistant (5 grades), in 
particular — Chervona Ruta, Povin, 
Vodogray, Horlytsia, Zov, Cupava, 

Nadiyna, Belarossa, Olivia, Svita-
nok Kyivskyi, Ukrainska Rozheva, 
Beregynia, Charunka, Okolytsia, 
Slutch and the hybrids Ï.210.14-23 
(Àdretta ќ Posvit); 211.20-31 (Pro-
lisok ќ Lugovska) and 51 or 32.9% 
belong to suscetive ones.

Perspectives of a further studies 
in this direction. A further investiga-
tion in this direction lies in a broader 
studies of other potato cultivars and 
hybrids as well as in a comparative 
and complex estimation of the resis-
tance of potato cultivars against black 
scab which was received by means of 
other techniques. 
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Оцінювання сортів і гібридів картоплі 
на стійкість проти ризоктоніозу 
в умовах Полісся України

Мета. Оцінити сорти й гібриди кар-
топлі на стійкість проти ризоктоніозу 
та виділити високорезистентні сортоз-
разки. Методи. Основний принцип існу-
ючої методології оцінювання сортів зво-
диться до випробування сортів, гібридів 
і видів картоплі на природних або штуч-
них інфекційних фонах з використанням 
чистої культури гриба Rhizoctonia solani 
Kuhn. Вирощену культуру в чашках Петрі 
вносили при висаджуванні бульб у ґрунт. 
Бонітування ступеня ураження бульб і 
стебел здійснювали за ураженням підзем-
них органів рослин, врожайності карто-
плі, а далі визначали рівень сортозразків 
за резистентністю до захворювання. Оці-
нювали сорти і гіб риди картоплі на стій-
кість проти збудника хвороби Rhizoctonia 
solani Kuhn за дев’ятибаловою шкалою: 
бал 9 — ураження стебел і бульб відсут-
нє, 7 — розвиток хвороби до 10% (висока 
стійкість); 5  — розвиток хвороби 11—
25% (середня стійкість); бал 3  — розви-
ток хвороби 26—50% (низька стійкість). 
Результати. На основі випробування 
сортів і гіб ридів картоплі на стійкість 
проти ризоктоніозу до відносно стійких 
(7 балів) віднесені Дубравка, Веста, Лугов-
ська, Обрій, Серпанок, Явір, Скарбниця, 
Тирас, гібриди П.207.407 (Зов  ×  Поліська 
рожева), 205.17-24 (Адретта × 23-16с/73) 
та ін.; до середньостійких (5 балів)  — 
Червона рута, Повінь, Водограй, Горлиця, 
Зов, Купава, Надійна, Беллароса, Ольвія, 
Світанок київський, Українська рожева, 

1 2 3 4 5

Nadiyna Mid-ripening 26.1 5.4 40.0—46.0

Bellarossa Mid-ripening 26.4 5.4 45.0—55.0

Svitanok Kyiyskyi Middle-early 26.5 5.5 45.0—50.0

Ukrainska Rozheva Mid-ripening 27.0 5.4 45.0—50.0

Beregynia Middle early 28.0 5.3 35.0—45.0

П.210.14.13 Middle early 28.3 5.3 40.0—43.0

П.211.20.31 Middle early 28.6 5.2 34.0—41.5

Okolytsia Mid-ripening 28.8 5.2 41.0—48.0

Sluch Mid-ripening 29.0 5.1 45.0—50.0

НІР05 0,07 0,8—0,9

Susceptive 

Gart Early 30.6 4.0 35.0—44.0

Posvit Early 31.4 3.5 33.0—42.0

Prolisok Early 32.0 3.2 45.0—50.0

Olivia Mid-late 33.1 3.1 48.5—50.0

Poran Early 33.9 3.0 41.5—45.0

Ivankivska Rannia Mid-early 38.0 2.9 40.0—46.0

Slavuta Under-early 40.2 2.8 39.0—43.0

Kimeria Early 42.4 2.8 42.0—49.0

НІР05 0,09 0,7—0,8

Continuation of the table.

Fig. 1. Correlation analysis 
of the resistance degree in the process 

of agent Rhizoctonia solani Kuhn 
development among potato cultivars 

and hybrids: 
1 — ralatively resistant (12.3%); 

2 — mid-resistant (54.8%); 
3 — susceptive (32.9%)

1

2

3
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Берегиня, Чарунка, Околиця, Случ, гіб риди 
П.210.14-23 (Адретта  ×  Посвіт), 211.20-
31 (Пролісок  ×  Луговська); до сприйнят-
ливих  — 51 сорт (32,9% випробовуваних 
сортів). Висновки. Підтверджено, що 
ранньостиглі і середньоранні сорти та 
селекційні гібриди значно більше уражу-
ються ризоктоніозом, ніж середньости-
глі, середньопізні і пізні. Зазначені відносно 
стійкі сорти та гібриди картоплі доціль-
но використовувати у цілеспрямованій се-
лекції на стійкість проти ризоктоніозу.

картопля; ризоктоніоз (чорна пар-
ша); збудник хвороби; сорти; гібриди
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Оценка сортов и гибридов картофеля 
на устойчивость против ризоктониоза 
в условиях Полесья Украины

Цель. Провести оценку сортов и гиб-
ридов картофеля на устойчивость про-
тив ризоктониоза и выделить высоко-
резистентные сортообразцы. Методы. 
Основополагающий принцип существу-
ющей методологии оценивания сортов 
сводится к испытанию сортов, гибридов 
и видов картофеля на естественных или 
искусственных инфекционных фонах с 
использованием чистой культуры гриба 
Rhizoctonia solani Kuhn. Выращенную куль-
туру в чашках Петри вносили при высадке 
клубней в почву. Бонитировку степени по-
ражения клубней и стеблей осуществляли 
по поражению подземных органов расте-
ний, урожайности картофеля, а затем 
определяли уровень сор тообразцов по рези-
стентности к заболеванию. Оценку сортов 
и гибридов картофеля на устойчивость 
против возбудителя болезни Rhizoctonia 
solani Kuhn проводили по девятибалловой 
шкале, где балл 9  — поражение стеблей 
и клубней отсутствует, 7  — развитие 
болезни до 10% (высокая стойкость); 5 — 
развитие болезни 11—25% (средняя стой-
кость); балл 3 — развитие болезни 26—50% 

(низкая стойкость). Результаты. На осно-
ве испытания сортов и гибридов картофе-
ля на устойчивость против ризоктониоза 
к относительно устойчивым (7  баллов) 
отнесены Дубравка, Веста, Луговская, 
Обрий, Серпанок, Явир, Скарбница, Тирас 
и гибриды П.207.407 (Зов  ×  Полесская ро-
зовая), 205.17-24 (Адретта  ×  23-16с/73) и 
др.; к среднеустойчивым (5 баллов) — Чер-
вона рута, Повинь, Водограй, Горлица, Зов, 
Купава, Надийна, Беллароса, Ольвия, Сви-
танок киевский, Украинская розовая, Бе-
региня, Чарунка, Околица, Случь, гибриды 
П.210.14-23 (Адретта × Посвит), 211.20-
31 (Пролисок × Луговская); к восприимчи-
вым — 51, или 32,9% испытуемых сортов. 
Выводы. Подтверждено, что раннеспелые 
и среднеранние сорта и селекционные ги-
бриды значительно больше поражаются 
ризоктониозом, чем среднеспелые, средне-
поздние и поздние. Указанные относитель-
но стойкие сорта и гибриды картофеля 
целесообразно использовать в целеустрем-
ленной селекции на стойкость против ри-
зоктониоза.

картофель; ризоктониоз (черная 
парша); возбудитель болезни; сорта; 
гибриды
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