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EVALUATION OF POTATO VARIETIES

and hybrids on the resistance against black scab under conditions

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
Sfungus 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 damage 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 causative 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 X Polisska Rozheva), 205.17-24
(Adretta X 23-16s/73) and others; to
medium-resistant (5 points) — Cher-
vona Ruta, Povin, Vodogray, Horlyt-
sia, Zov, Cupava, Nadiyna, Belarossa,
Obvia, Svitanok Kyivskyi, Ukrainska
Rozheva, Beregynia, Charunka, Oko-
Iytsia, Slutch, hybrids P.210.14-23
(Adretta % Posvit), 211.20-31 (Pro-
lisok % 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.
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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-
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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
humidity 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,

Fig. 1. External signs
of damage to potato tubers by the
Sfungus Rhizoctonia solani Kuhn
(Prolisok variety)
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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°C,
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 period (December-March) pre-
cipitation is 140—180 mm (20—25%
of the annual amount). The lowest
amount of precipitation is observed
in February 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 I1.207.407 (Polisska
Rozheva); 205.17-24 (Adretta x 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
I1.210.14-23 (Adretta X Posvit);
211.20-31 (Prolisok X 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

The list of potato cultivars and hybrids with different degree of resistant to black
scab on the artificial infection background (2018—2020)

Degree of tubers infection with Potential
Cultivar sample Group of ripening black scab infection,
% Gan t/ha
1 2 3 4 5
Relatively resistant
Dubravka Mid-ripening 10.4 79 40.0—46.0
Lugovska Mid-ripening 1.3 7.5 47.0—64.0
Obriy Middle-early 11.5 7.8 45.0—50.0
Serpanok Early 11.6 77 40.0—45.0
Yavir Mid-ripening 12.0 7.6 40.0—45.0
Scarbnytsia Early 125 7.5 41.0—44.0
Tyras Early 12.8 7.3 35.0—40.0
M.207.4-7 Middle-early 154 7.1 40.0—46.0
M.205.17-24 Mid-ripening 16.0 7.0 42.0—50.0
HIP,s 0,08 1,0—1,1
Mid-resistant

Chervona Ruta Middle-late 223 6.0 40.0—43.0
Povin Middle-late 224 5.9 41.0—46.0
Vodogray Mid-ripening 22.7 5.9 40.0—44.0
Gorlytsia Mid-ripening 229 57 40.0—46.0
Zov Early 253 5.6 42.0—46.0
Kupava Middle early 25.9 5.5 41.0—45.0

KapaumuH i 3axucm pocnun ISSN 2312-0614

Ne4 (267), 2021



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 I1.207.407 (Polisska Rozheva);
205.17-24 (Adretta x 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,

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%)

Nadiyna, Belarossa, Olivia, Svita-
nok Kyivskyi, Ukrainska Rozheva,
Beregynia, Charunka, Okolytsia,
Slutch and the hybrids I1.210.14-23
(Adretta x Posvit); 211.20-31 (Pro-
lisok X 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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Continuation of the table.
1 2 3 4 5
Nadiyna Mid-ripening 26.1 54 40.0—46.0
Bellarossa Mid-ripening 26.4 54 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 53 35.0—45.0
M.210.14.13 Middle early 283 53 40.0—43.0
M.211.20.31 Middle early 28.6 52 34.0—41.5
Okolytsia Mid-ripening 28.8 52 41.0—48.0
Sluch Mid-ripening 29.0 5.1 45.0—50.0
HIP, 0,07 0,8—0,9
Susceptive
Gart Early 30.6 4.0 35.0—44.0
Posvit Early 314 3.5 33.0—42.0
Prolisok Early 320 32 45.0—50.0
Olivia Mid-late 33.1 3.1 48.5—50.0
Poran Early 339 3.0 41.5—45.0
Ivankivska Rannia Mid-early 38.0 29 40.0—46.0
Slavuta Under-early 40.2 2.8 39.0—43.0
Kimeria Early 424 28 42.0—49.0
HIP,, 0,09 0,7—0,8

OuiHroBaHHA cOPTiB i ri6pupais Kapromi
Ha CTiliKiCTh IPOTU PU3OKTOHiIO3Y
B ymoBax ITonmicca Ykpainu

Merta. Ouinumu copmu i 2ibpudu xap-
monsi Ha CMIUKICMb npomu pu3oKmoHiosy
ma UOINUMU BUCOKOPEIUCINEHMHI COPHIO3-
pasxu. Meropu. OcHosHUll npunyun icHy-
10401 Memodonozii OUiHIBAHHS COPMI6 360-
oumvcsa 00 8unpoOyeaHHs copmis, 2iopudie
i 8U0i8 KAPMONJI HA NPUPOOHUX A6O WMyHY-
HUX THPEKYITIHUX HOHAX 3 BUKOPUCAHHAM
uucmoi Kynomypu epuba Rhizoctonia solani
Kuhn. Bupoweny kynvmypy 6 uawxax Iempi
BHOCUTIU NPU BUCAONCYBAHHI Y60 Y spyHM.
Bonimysanns cmyneus ypaieuHs 6ynv0 i
cmeben 30itICHIBANU 34 YPAHCEHHIM Nid3eM-
HUX 0p2aHié POCTUH, 8PONHCATIHOCMI KAPMO-
nii, a 0azni 8UHAYANU PiéeHb COPMO3PasKis
3a pesucmenmuicmio 00 3axeoprosanHs. Oui-
Hi08aU copmu i 2i6pudu Kapmonui Ha cmiti-
Kicmp npomu 36yoHuka xeopobu Rhizoctonia
solani Kuhn 3a 0es’smub6anosorn wikanow:
6an 9 — ypaxenns cmeben i 6ynv6 6idcym-
He, 7 — possumok xeopobu do 10% (sucoxa
cmitikicmy); 5 — pozeumox xeopobu 11—
25% (cepedns cmiiikicmy); 6an 3 — po3su-
mox xeopobu 26—50% (Husvka cmitikicmu).
Pesynpratu. Ha ocHosi  8unpobysamnts
copmie i 2ibpudie kapmonni Ha cmiiikicmo
npomu pu3oKkmoniozy 00 8i0HOCHO CHITIKUX
(7 6anis) sioneceni [Jyb6pasxa, Becma, /Iyzo06-
coka, O6piii, Cepnanok, Asip, CkapbHuus,
Tupac, ei6puou 11.207.407 (306 x Ilonicvka
poxcesa), 205.17-24 (Adpemma x 23-16¢/73)
ma iH; 0o cepednvocmitikux (5 6anie) —
Yepsona pyma, Iosinv, Bodoepaii, Topnuys,
306, Kynasa, Haditina, Bennapoca, Onvéis,
Csimanok Kuiscokutl, Ykpaincoka poxcesa,
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Bepeeuns, Yapynra, Oxonuys, Cryu, 2i6puou
I1.210.14-23 (Adpemma x Iloceim), 211.20-
31 (Hponicok x Jlyeoscvka); 00 chpuiiHsam-
nueux — 51 copm (32,9% eunpobosysanux
copmis). Bucnoexu. Iliomeepoicero, u40
pannvocmueni i cepeOHvopamHi copmu ma
ceneKyitini 2i6puou 3HauHo Oinvute ypaiy-
10MbCA PUSOKIMOHIO30M, HIN CepedHbOCHIU-
i, cepedHvonisni i nisni. 3a3Haueni 6i0HOCHO
cmitixi copmu ma 2ibpuou kapmonsi 00uinb-
HO BUKOPUCINOBYEAMU Y UiNeCnPAMOBAHili ce-
JIeKYii Ha CMILKICMb NPOMu PU30OKMoHiosy.
KapToN/lA; PU3OKTOHiO3 (4opHa map-
m1a); 36yAHUK XBOPOOU; copTit; riGpuam
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OrneHKa cOpTOB M TMOPUAOB KapTodens
Ha YCTOMYMBOCTD NPOTUB PU3OKTOHMO3a
B ycnosusx Ilonecbs Ykpannnr

Ilens. IIposecrmu oueHky copmos u 2ub-
pudos kapmoens Ha ycmouuusocmv npo-
MU PUZOKMOHUO3A U 6bIOENIUMb  BbICOKO-
pesucmenmuvie  copmoo6pasupl. MeTombL.
OcHosononazarvuyuii  NPUHUUN  Cyusecmey-
Houleli  Memooonozul  OUEHUBAHUSL  COPHIOS
CB00UMCST K UCHLIMAHUIO COPMOos, 2ubpudos
U U006 KAPMOPENS HA eCHecBeHHbIX UL
UCKYCCMBEHHVIX  UH(EKUUOHHbIX  POoHAX ¢
LCNOTIb30BAHUEM HUCMOLL KyZbmypoL 2puba
Rhizoctonia solani Kuhn. Bowpaujentyio Kymo-
mypy 6 uawikax Ilempu éHocunu npu evicadke
K71yOHeil 6 nousy. BOHUMUpPosKy cmeneHu no-
pasenus Kny6Heli u cmebneti 0Cyuecmenanu
1o nopaxceHuIo No03eMHbIX 0p2aHos pactie-
Hutl, yposxatimocmu kapmodgens, a 3amem
onpedensinu yposerv copmooopasos no pesu-
cmenmuocmu k 3a6onesanuro. OueHxy copmoe
u 2ubpudos Kapmogens Ha yYCMoUUUE0CHD
npomue 6030youmens 6onesnu Rhizoctonia
solani Kuhn nposodunu no desamubannosoi
wikane, 20e 6ann 9 — nopajcerue cmebneii
u KnybHeii omcymcmeyem, 7 — paseumue
6onesnu 00 10% (8vicokas cmotikocmv); 5 —
paseumue 6onesnu 11—25% (cpeduas cmoti-
Kocmv); 6ann 3 — pazsumue 6onesru 26—50%

KapaumuH i 3axucm pocnun ISSN 2312-0614

(Huskas cmotixocmy). Pesynsrarsr. Ha octo-
6€ UCNbIMAHUST COPMOB U 2ubpuos Kapmoge-
717 HA YCMOTIMUBOCb NPOMUS PUSOKIOHUO03A
Kk omHocumenvHo ycmotiuueim (7 6an108)
omuecenvt  [ly6pasxa, Becma, Jlyzosckas,
O6puti, Cepnanoxk, Hsup, Crapbruua, Tupac
u eubpudvt I11.207.407 (306 x Ilonecckas po-
306as), 205.17-24 (Adpemma x 23-16¢/73) u
0p.; k cpedneycmoiiuusvim (5 6annos) — Yep-
éona pyma, Ilosumv, Bodozpati, Iopnuua, 308,
Kynasa, Haoutina, bennapoca, Onveus, Ceéu-
manox Kuesckutl, Ykpaunckas po3oeas, be-
peeuns, Yapynka, Oxonuya, Cryuv, eubpudvi
11.210.14-23 (Adpemma x Iloceum), 211.20-
31 (Ilponucok x Jlyz08ckas); K 80CHpUUMUU-
6vim — 51, unu 32,9% ucnvimyemuix copmos.
BseiBopgsl. [ToomaepicdeHo, umo parHechenvle
U cpedHepamHue copma U ceneKuyuoHHbvle 2u-
6pudvl 3HauumenvHo 6omvuie NOPANAIOMCS
PUBOKIMOHUO30M, Hem cpedHecnernble, cpedHe-
no30HuUe U no3oHuUe. YKA3aHHble OMHOCUMENb-
HO cmotikue copma u eubpudvl Kapmogesns
14e71eC006PA3HO UCNONL306AMY 6 UeTeyCIpPeM-
JIEHHOTL CeneKyUL Ha CMOLKOCb NPOMUE pu-
30KMOHU03A.

KapTodenb; PpuU3OKTOHMO3 (depHas
napura); Bo30yauTenp GonesHm; copra;
TMOPUAbI
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