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Goal. To establish the influence of
the genotype of winter wheat on the
presence of Alternaria sp. in the seeds
of winter wheat under different gro-
wing conditions, for different periods
of time, among varieties from different
original institutions of Ukrainian and
foreign selection. Methods. Field —
cultivation of wheat varieties in the
Forest-Steppe of Ukraine; organiza-
tional — collection of seed samples;
laboratory — analysis of the mycoflora
of winter wheat seeds by biological
method on the PGA, determination of
Alternaria fungi on the environment of
the PCA; analytical and mathemati-
cal — analysis of the obtained results
and their statistical comparison. Re-
sults. The study of the influence of the
variety on the isolation of Alternaria
fungi for their cultivation in diffe-
rent years for the period from 2011 to
2020 and in different growing condi-
tions proved the existence of a signifi-
cant difference in their total amount
and number of individual species,
especially dominant. Differences were
noted in the presence of Alternaria sp.
inside the seeds grown in two climatic
zones (Polissya and Forest-Steppe),
on farms and in experimental fields.
Three-year observation of the species
of these fungi on two varieties from
one originator showed their different
isolation: both the presence of certain
representatives and the number of their
isolation. Analysis of 9 and 17 geno-
types of wheat of Ukrainian and fo-
reign selection during 2019 and 2020
also showed a different picture of the
population of Alternaria fungi. Con-
clusions. Significant influence of geno-
type on the selection of Alternaria sp.
was installed. Based on several years
of studying the population of winter
wheat seeds with Alternaria fungi,
genotypes with a smaller presence were
identified: in 2013—2015 — Gordo-
vyta variety, in 2019—2020 — Emil,
Pylypivka. It should be borne in mind
that fewer alternative fungi reduce the
presence of their mycotoxins, but in-
crease the number of other fungi in the
mycoflora, sometimes more dangerous.
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Alternaria Nees 1816 — fungi that
are an integral part of the wheat my-
coflora in the world and in Ukraine.
Mankind did not fully understand
their role in the seed. But the pre-
dominance of these fungi among
other seed endophytes in plants of
Triticum aestivum L. has been proven
[1]. They have a negative effect on
wheat, causing alternariosis of spike,
leaf spot and is one of the causes of
black point of seeds. With the par-
ticipation of plant pathogenesis, Al-
ternaria fungi are able to produce
phytotoxins. They are also known to
have a negative effect on human and
animal health — the production of
mycotoxins. Alternaria sp. capable of
producing more than 30 mycotoxins
[2]. In connection with the revision
of the taxonomy of the genus [3]
and the production of these secon-
dary metabolites at the beginning of
the XXI century, researchers are in-
terested in Alternaria sp. increased.
Modern world research is related to
the issues of taxonomy [4], species
distribution and discovery of new
[5], their biological activity [6], the
presence of seeds of different crops
in the mycoflora [7], mechanisms
of plant pathogenicity [8], study of
spectrum and the amount of myco-
toxins [9], etc.

In Ukraine, most studies of Alter-
naria fungi are devoted to the study
of them as components of the fungal
complex of seeds of cereals, espe-
cially wheat. As factors influencing
the infection of seeds of Alternaria sp.
consider the variety [10, 11], vegeta-
tion conditions of a particular year
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[12], place of cultivation [13], pro-
tective measures and other elements
of wheat cultivation technology [12].

The study of genotype culture
for the selection of Alternaria fungi
in most cases does not take into ac-
count a multifaceted approach: a
small number of varieties for analy-
sis, short study period (1—2 years),
analysis of varieties of one originator,
conclusions based on examination of
samples grown only in scientific in-
stitutions.

The aim of the research was to es-
tablish the influence of the genotype
of winter wheat on the presence of
Alternaria sp. in the seeds of winter
wheat under different growing condi-
tions, for different periods of time,
among varieties from different insti-
tutions-originators of Ukrainian and
foreign selections.

Materials and research methods.
Samples of wheat seeds were ob-
tained both from farms of Sumy
region and grown in the conditions
of ESPC SNAU (Educational and
Scientific Production Complex of
Sumy National Agrarian University).
Seed mycoflora was determined by
biological methods in the laboratory
[14]. Before analysis, the seed was
washed for one hour under running
water. Then it was kept in a 1% so-
lution of potassium permanganate
for 1—2 minutes for surface disin-
fection. Then the seeds were dried
on filter paper and decomposed into
Petri dishes on PGA (potato-glu-
cose agar). The dishes were placed
in a thermostat, where colonies and
seeds germinated at a temperature of
22—24°C for 7 days. Each sample
contained 200 pcs. seeds. Species of
Alternaria were determined on a spe-
cial medium (potato-carrot agar) by
sporulation habit and morphology of
conidia and conidiophores, features
of colony formation [15, 16].

Results and discussion. The amount
of Alternaria fungi inside the seeds of
winter wheat depending on the va-
riety was studied. Long-term obser-
vation was carried out on samples
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grown in different climatic zones, ad-
ministrative districts, farms of various
forms of ownership. The total number
of fungi and the number of individual
species were compared.

The study of the amount of seeds
with Alternaria fungi of two varieties
of wheat in the Polissya area for two
years showed a significant difference
in this indicator (Fig. 1).

The varieties differed in the con-
tent of these fungi in the seeds during
two years of research: in 2011 the
Voloshkova variety had almost twice
as many seeds with Alfernaria fungi
as the Doskonala variety. In 2012,
the difference between the varieties
was 10.7%.

Subsequent comparisons of the
number of Alternaria fungi were made
in the Forest-Steppe zone. Analyzed
4 Ukrainian varieties: Voloshkova
selection Myronivka Institute of
Wheat named after V.M. Remeslo of
NAASU (MIW), Favorytka and Zo-
lotokolosa — MIW and the Institute
of Plant Physiology and Genetics of
NASU (IPPG); Rozkishna — the
Plant Production Institute named
after V.Ya. Yuriev NAASU (PPI).
The study of grain from the farm of
Krasnopil district of Sumy region for
two years showed the selection of two
species of the genus Alternaria: A.
tenuissima and A. alternata (Table 1).

In 2012 and 2013, there was a sig-
nificant difference in the selection of
both individual species of Alternaria
fungi and their combined amount
from different varieties of winter
wheat. Although in general, all va-
rieties have a significant amount of
these fungi. In 2012, the largest num-
ber of Alternaria fungi was isolated on
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Fig. 1. Influence of variety on the presence of Alternaria
Sfungi in winter wheat seeds (Seredyno-Budsky district, 2011—2012)
(LSD,; = 6.2)

2012 Average

the Voloshkova variety. In 2013, they
also exceeded the number of other
varieties, but only 1.6% of the variety
Rozkishna. The average amount of
Alternaria sp. was higher in the first
year of the study (64.8%), in the sec-
ond year it was — 58.9%.

The study of the origin of the va-
rieties made it possible to understand
that the MIW selection varieties
have a similar genotype: Favoritka
and Zolotokolosa (contain simi-
lar genoplasms): the first variety is
Krymka, Ukrainka 0246, Myrornivs-
ka 808 and wheat-rye translocations
(1BL / 1RS), the second — Ukrainka
0246, Krymka and wheat-rye trans-
locations (1AL / 1RS) [17]. Close to
them is the variety Rozkishna (Odes-
ka 162 / Kolosysta) [18], Odeska 162
is a direct descendant of the direct
line Myronivska 808, and Kolosys-
ta — indirect through the Russian

Table 1. The presence of Alternaria sp. inside the seeds of winter wheat of
Ukrainian varieties («Zlak», 2012—2013)

wheat Donskaya semi-dwarf and
Severodonskaya [17]. The Volosh-
kova variety was created by selecting
winter forms from spring wheat of
the Flambard variety, sown for the
winter [19]. Perhaps this fact explains
the difference in the population of
Alternaria fungi seeds of this variety.

During 2013—2015, the depen-
dence of the isolation of Alternaria
fungi on the genotype of the culture
during cultivation in the experimen-
tal field of SNAU was observed (Ta-
ble 2).

It was found that the variety sig-
nificantly affected the number of
seeds from which the colonies of
Alternaria sp. The smallest amount
of Alternaria fungi was noted on the
Hordovyta variety, which was ob-
tained by crossing Krymchanka /
Albatros odeskyy. The latter is a de-
scendant of Ukrainka 0246 wheat
through its ancestor Mayak variety
and great-ancestor Dniprovska 521
[17]. Variety Poliska 90 (descendant

The presence of Alternaria sp. . of Bezostoy 1) differed from others
Variety nsideifielzseds i ,{1{';‘,’,',‘;:;‘5,‘,,‘(,’;}1},, by the largest amount of Alternaria
A. tenuissima A. alternata sp. during the first two years. In
2012 2015, the highest rate of isolation of
Volosnkova 297 467 764 Alternaria fungi was observed in the
Favorytka 55.2 26 578 variety Rozkishna.

PR — o 27 50 A th_ree—year study of the cqntent
ootokalom e — oy of fungi of the genus_Al_ternarla was
conducted on two varieties of Ukrai-
LSDos 27 17 0 nian selection from one originator —
2013 MIW: Voloshkova and Bohdana
Voloshkova 64.8 — 64.8 (Fig. 2). Voloshkova variety comes
Favorytka 50.7 12 519 from Flambard, it was registered in
Eaa— BE e E 2008. [19] The Bohdana variety was
created by mutagenesis from the Do-

Zolotokolosa 50.1 57 55.8 . .
netska variety 48 [17], and it was re-

LSDs 31 08 22 gistered in 2006.

Note: —* — colonies of this species did not germinate from the seeds of winter wheat Different presence of Alternaria
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sp. was observed on two genotypes for
three years. In 2017, the maximum
amount of species was identified:
on the Voloshkova variety — three,
on Bohdana — four. A. alternata
dominated the Voloshkova variety
(46.2%), and A. arborescens (28.9%)
dominated Bohdana. In 2018 and
2019, the prevalence of one of these
species was noted, but the presence
of different varieties of others. In
2018, another species of A. infecto-
ria (12.8%) was isolated on Volosh-
kova, and A. avenicola (23.1%) on
Bohdana. In 2020, two species were
identified on the Voloshkova variety,
and only one on the Bohdana va-
riety with the maximum amount of
its isolation in three years of research
(62.7%).

In 2019, foreign (German) were
involved in the study of the influence
of varieties. The species composition
of Alternaria fungi on different geno-
types was studied (Table 3).

Among the seeds grown in 2019,
three species of Alternaria were iden-
tified: A. arborescens, A. avenicola and
A. infectoria. A. arborescens domina-
ted on all studied varieties. There was
a significant difference in its presence
inside the seeds of different varieties.
Of the five varieties, two species of
Alternaria were isolated, and of the
four, one. A. avenicola was isolated
from four varieties with a small per-
centage of presence among other
fungi. A. infectoria was identified only
on the Svitanok Myronivsky variety.
The maximum amount of Alternaria
fungi was isolated from Ukrainian
varieties: the smallest — from the
variety Pylypivka, the largest — from
the variety Podolyanka. A smaller
number of this genus than the Ukrai-
nian ones (except for Pylypivka) were
determined from the German varie-
ties. But a small amount of Alfernaria
fungi can lead to more undesirable
consequences. Usually Alternaria
sp., which are contained inside
wheat seeds, in Ukraine do not have
a negative impact on seed germina-
tion, unlike other fungi. But we ob-
served all the internal microflora of
the seeds and noted the germination
of fungal colonies, which delayed the
germination of wheat. Dominance
of Aureobasidium pullulans (de Bary
& Luwenthal) (54.3% of all fungal
colonies) and a high percentage of
Nigrospora sp. (20.4%) was observed
in 2019 on the variety Pylypivka. The
latter influenced the development of
seedlings and their roots. On the

Table 2. Isolation of Alternaria sp. from seeds of winter wheat varieties
of Ukrainian selection (SNAU, 2013—2015)

X Originator, year of Seeds with Alternaria sp.,%
Variet q 4 Average,%
4 registration 2013 2014 2015 9&%
Hordovyta PPI, 2010 24 33 30 29
Sonechko IPPG and MIW, 2009 47 52 55 51
Institute of Agriculture
Poliska 90 NAASU (hereinafter 56 60 48 55
referred to as I1A), 1994
Rozkishna PPI, 2009 51 55 60 55
LSDys 5.9 45 53 5.7
70
L =
2 60 -
59
é o6 50
a S 590
722 .23 m 4. arborescens
S S5
§ 220 - —— W 4. renuissima
=3 S i
§ 23=10 M - — WA alternata
'3: o 2 — - = 7
s 2 & | w < < = = m 4. avenicola
o s £ 2 E 2 E sfictond
= = = = = = é A. infectoria
=2 R & A & A A. gaisen
2= S S S
— = = - -
63,5 ' 60 416 768 424 62,7
2017 2018 2020

Fig. 2. Species composition of Alternaria fungi
different genotypes of winter wheat (2017 — 2020, SNAU)
(LSD,; = 2.1 (2017), 5.6 (2018), 7.7 (2020))

German variety Emil was dominated
by Nigrospora oryzae (Berkeley et
Broome) Petch. (37.2%).

In 2020, we expanded the range of
originators and countries to study the
impact of different varieties on the
isolation of Alternaria fungi (Table 4).

In 2020, four species of Alternaria
fungi were identified from the studied
varieties. One species dominated —
A. arborescens, which isolated one of
most varieties. Only the seeds of two

varieties (Pylypivka and Vyshivanka)
contained 3 species of fungi each,
and the Chinese line Zhongsi 1048
and the variety Voloshkova — 2. The
smallest amount of Alternaria fungi
was isolated from the variety Va-
lencia, and the largest — from the
varieties Vyshivanka and Ronin. The
small amount of Alternaria sp. in
2020, it was compensated by a grea-
ter presence of A. pullulans (63.9%)
in the seeds of the Valencia variety,

Table 3. Isolation of Alternaria sp. from winter wheat seeds of Ukrainian
and German selections (SNAU, 2019)

The number of Alternaria sp. from the middle
Variety, year of e of the seed,% among other fungal colonies Total,
registration Ruglpacey i ) i %
A. arborescens | A.avenicola | A.infectoria
Bohdana, 2006 29.4 3.5 — 329
Svitanok Myronivsky,
2014 MIW 374 — 25 39.9
Podolyanka, 2003 40.3 — — 40.3
Zdobna, 2016 PPI 355 0.9 — 36.4
Krayevyd, 2013 1A 328 0.8 33.6
Pylypivka, 2011 14.8 — — 14.8
L1 BGI-NCSSVR*
Lira Odeska, 2013 323 — — 323
Ronin, 2017 KWS SAAT SE 226 2.8 — 254
Emil, 2017 & Co. KGaA 20.7 — — 20.7
LSDgs 2 We did not count 1.1
Note: BGI-NCSSVR* — Breeding and Genetic Institute — National Center for Seed Science and Variety
Research
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and the Emil variety — by a signifi-
cant presence of Mucor mucedo L.
(19.2%) and N. oryzae (18.3%). The
Valencia variety was obtained by a
hybrid combination of Yermak /
Demetra by treatment with NMU
0.005% [20]. Yermak variety took
4th place with the lowest isolation of
Alternaria fungi.

Study of the presence of Alfernaria
sp. most often demonstrates different
isolation of them from different va-
rieties: in Pakistan on 12 varieties the
range of their selection was 22—47.5
[21]; in central Ukraine, a study of
18 varieties of MIW showed fluctua-
tions in Alternaria fungi depending
on the variety in 2013 in the range of
12.5—65%, in 2014 — 20—64% [11];
in the Central Black Earth Region
of Russia, out of 23 varieties, these
fungi were isolated in the range of
6—68% [22]; ehe analysis of 15 va-
rieties and lines of winter soft wheat
of the competitive variety test of the
selection of the Povolzhskiy RIBS
of the 2018 harvest also showed dif-
ferent fungal population of wheat
seeds (6—19%) [23].

CONCLUSIONS
The study of the influence of
the variety on the isolation of Alter-

naria fungi for their cultivation in
different years for the period from
2011 to 2020 and in different gro-
wing conditions showed a significant
difference in their total amount and
number of individual species, espe-
cially dominant.

Differences in the presence of A/-
ternaria sp. inside seeds grown in two
climatic zones (Polissya and Forest-
Steppe), on farms and in experi-
mental fields, were shown. During
2011—2012, a significant difference
was found between 2 varieties from
the Polissya zone in the amount of
seeds that contained Alfernaria fungi.
The percentage of seeds with fungi
of the genus Alfernaria, grown in
the Forest-Steppe of the 2012—2013
harvest, differed the most on the
Voloshkova variety, which has the
greatest pedigree difference. A three-
year analysis (2013—2015) of the
influence of varieties from different
originators on the percentage of seeds
with Alternaria fungi showed a sig-
nificant difference in this indicator.

Further studies of the species
composition depending on the geno-
type of the culture also showed sig-
nificant differences in the number
of colonies of both individual spe-
cies and the total number of Alter-

Table 4. Isolation of Alternaria sp. from winter wheat seeds of varieties
and lines of Ukrainian and foreign selection (SNAU, 2020)

Isolation of Alternaria sp. from the middle
of the seed,% Total
Variety, line Originator, country X !
A.arbore- | A.aveni- | A.alter- | A.tenus- %
scens cola nata sima

Bohdana 62.7 —* — — 62.7
Voloshkova 40 — 24 424
svitanok 333 - - — 333
Myronivsky MIW, Ukraine

Podolyanka 56.4 — — — 56.4
Vyshyvanka 48.2 16.3 57 70.2
Valensiya 8.2 — — — 82
Pylypivka 289 23 1.6 —_ 328
Lira Odeska BGI-NCSSVR, Ukraine 55.8 — — — 55.8
Antonivka 50 — — — 50

LLC «Seeds of Luhansk

Luhastar region», Ukraine 56.4 — — — 56.4
Zhongsi 1258

D 222) Academy of 242 — — — 242
Zh S Agriculture Sciences,

ongsi Dingxi, China _ _
(D 227) [¢] 44.9 6.1 51
Yermak RRIC¥*, Russia 274 — — — 274
Krasota KRIA**, Russia 46.2 — — — 46.2
Lupus Saatbau Linz, Austria 49.1 — — — 49.1
Ronin KWS SAAT SE & Co. 711 - - - 711
Emil KGaA, Germany 225 — — — 225
LSDgs 1.2 He We did not count 1
Note: RRIC* — All-Russian Research Institute of Cereals named after I.G. Kalinenko,
KRIA** — Krasnodar Research Institute of Agriculture named after P.P. Lukyanenko
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naria fungi. Three-year observation
(2017—2020) of the species of these
fungi on two varieties from one
originator showed their different iso-
lation: both the presence of certain
representatives and the number of
their selection. A total of 6 species
of Alternaria fungi were identified:
A. tenuissima, A. alternata, A. infec-
toria, A. gaisen, A. arborescens and
A. avenicola. The percentage of the
latter was determined not only by the
genotype of the culture, but also by
the growing season. The most com-
mon was A. arborescens.

Expansion of originators and in-
volvement in the study of varieties of
foreign selection in 2019 and 2020
also showed a different picture of the
presence of Alternaria fungi (especial-
ly the dominant species — A. arbores-
cens) from seeds of different varieties.

Based on several years of stu-
dying the population of winter wheat
seeds Alternaria sp. identified geno-
types with a smaller presence of these
fungi: for 2013—2015 — Hordovita
variety, for 2019—2020 — Emil, Py-
lypivka. But it is necessary to take
into account the fact that a smaller
number of Alternaria fungi reduces
the presence of their mycotoxins and
leads to an increase in the number of
other fungi in the mycoflora, some-
times more dangerous.
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BniuB reHOTHIIY Ha penpe3eHTaTUBHICTh
Alternaria sp. ycepenuHi HaciHHs
MIIEHNIIi 03MMOT

Mera. Bcmanosumu eénnaue zeHomumny
nuenuyi o3umoi Ha Hasenicmy Alternaria sp.
Y HACIHHI NUWEHUYE 03UMOT 30 PI3HUX YMOB BU-
POULYBAHMA KYNbMYpU, 34 Pi3HULL NPOMINCOK
uacy, ceped copmis 6i0 PisHUX YCIMAHOB-0PU-
einamopie ykpaincokoi ma 3apybixHoi ce-
nexuyii. Meropu. Ilonvosi — eupousysanHs
copmie nuenuyi 6 ymosax Jlicocmeny Ykpa-
iHU; opeawizauitini — 30ip 3paskie HACIHHS;
n1a60pamopHi — ananis miko@ropu HACHHS
nuieHuyi 03umoi 6iono2iuHUM Memoodom Ha
KTA, susnauennst anomeprapiesux epubis Ha
cepedosuuyi KMA; ananimuuni ma mamema-
MUuHi — AHA7I3 00epPIHAHUX pe3ynvbmamie
ma ix cmamucmuyHe nopisHAHHs. Pe3ynb-
TaTH. BusueHHs 6nausy copmy Ha 6UOiNeHH
anvmepHAapiesux 2pubi6 3a ix UPOULYBAHHS
y pisui poku 3a nepiod 2011—2020 pp. ma 6
Pi3HUX yM08ax 00810 HASBHICMb icMOMHOT
PpisHuui 6 ix 3a2a7bHitl KiIbKOCMI Ma 4ucenb-
HOCMi oKpemux 6u0dis, 0co6/UB0 O0OMiHY1O0-
uux. Buseneno eiominHocmi npucymHocmi
Alternaria sp. ycepeduHi Hacinus, eupouie-
HO020 y 080X NPUPOOHO-KNIMAMUUHUX 30HAX
(IToniccst ma Jlicocmeny), y gpepmepcokux eoc-
nodapcmeax ma Ha 0ocnionux nonax. Tpu-
PpiuHe cnocmepesenHs 3a 6U0amu Uux 2pubie
Ha 080X copmax 6i0 00HO20 OpuziHamopa
npodemoHcMpy8ano ixHe pisHe BUOiNeHHS:
AK NPUCYMHOCMI Ne6HUX npeocrnasHuKis,
maxk i Kinvkicmo ix éudinents. Ananiz 9-mu
2eHOmuUNie nuieHuyi ykpairncokoi ma 17-mu
iHo3emHol cenexyiii 6npodosxn 2019 ma 2020
POKi6  NPoOeMOHCMPYs8ano pisHy Kapmu-
HYy 3acefeHHA AnbmepHAPiesUMU 2puOamiL.
Bucnoskn. Bcmanosneno icmomuuii 6niue
cenomuny Ha eudinennsi Alternaria sp. Ha
OCHOBI KiJIbKOX POKi6 8UB4EHHS 3aCeNeHOCMi
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HACIHHA NUleHUYi 03UMOi anvmepHapicsumu
epubamu BUSHAHUIY 2eHOMUNU 3 MEHULOK 1X
npucymuicmio: 3a 2013—2015 pp. — copm
Topoosuma, 3a 2019—2020 pp. — Emin, ITu-
nunieka. Heobxiono epaxysamu moii gaxm,
W40 MeHUla KiNbKiCmb anbmepHapiesux 2pu-
6i6 3mMeHULye HAABHICMb X MIKOMOKCUHIS,
ane npu3sooumy 00 30invuleHHs KinvKocmi
iHWUX epubie y mikodopi, inkonu Oinvis He-
be3nedHux.
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Bnusanue reHoTnna
Ha penpeseHTaTuBHOCTD Alternaria sp.
BHYTPU CeMsH NMIIEHNIIbI 031IMON

Lens. Yemarnosumv enusnue senomuna
nuleHULbl 03UMOll Ha Hanuvue Alternaria sp.
8 CeMeHax NuleHuubl O03UMOL NPU PA3HbIX
YCNOBUAX BLIPAULUEAHUS KYbMypPol, 6 PA3-
TUMHBITL NPOMENCYIOK BpemMeHU, cpedu cop-
1M06 01 PAZHBIX YUPeHOeHUTI-0PULUHAIMOPOE
ykpaurckoii u 3apybexcroil cenexyuil. Me-
Topbl. Ilonesvie — 6vipaujusarie copmos
nuenuupl 6 ycnosusx Jlecocmenu Yipaumvt;
0peanu3auuoHHble — cO0p 00pa3U06 CeMAH;
71a60pamopHvle — AHANIU3 MUKOPLOPLI CEMSH
NUleHULUbL  03UMOTE  OUOTI0ZUUeCKUM  Memo-
dom Ha KIA, onpedenenue anvmepHapuesvlx
epubos Ha cpede KMA; ananumuueckue u
Mamemamudeckue — AHATU3 NOLYHEHHBIX
Pe3ynvmamos u ux cmamucmueckoe cpas-
HeHue. Pesynbrarpl. VI3yueno enusHue copma
Ha evideneHue AnbMepHAPUESHIX 2pUb06 Npu
Ux 6bIpAUUBAHUL 6 Pa3Hble 200bl 3d NePUod
€ 2011 0o 2020 2. B pasnuumvix ycno8uUsxX 6vl-
PAUUBAHUS 00KAZAHO HATUHUE CYU4ECIBEH-
HOUI pasHuybl 6 ux o0ujem Konuuecrnee u
YUCTIEHHOCU 0MOeNIbHbIX 6U008, 0COOEHHO
domunupyousux. buiso ommeuero pasnuyiie 6
npucymcmeuu Alternaria sp. eHympu cemsn,
BLIPAUYEHHBIX 8 0BYX NPUPOOHO-KAUMAINUYE-
ckux 3onax (Ilonecve u Jlecocmeny), 6 gep-
MePCKUX X03ALUCMEAX U HA ONbIMHBIX NOTAX.
Tpexnemuee HabnodeHue 3a BUOAMU IMUX
2pub0o6 Ha 08yX copmax om 00HO20 OpuUHA-
mopa npooeMoHCMPUpPoOBAsio UX pasHoe 6bi-
deneHue: KAk 8 NPUCYMCMBUL OnpedesieHHblx
npedcmasumeneti, Max u KOTUHeCH8e UX 6bl-
Oenenust. Ananus 9-mu u 17-mu 2eHomunos
NuleHUYbl YKPAUHCKOU U UHOCMPAHHOU ce-
nexuyuti 6 meuerue 2019 u 2020 20008 npode-
MOHCHPUPOBATL MAKIHCE PASTUMHYIO KAPMUHY
3aceneHus anvmepHapuesuimu epubamu. Boi-
BOJBIL. YCIMAHO6/IEHO CYU4eCc6eHHOE BlIUAHIUE
eeHomuna Ha evidenenue Alternaria sp. Io
OaHHVIM HECKOILKUX JIem U3YHeHUs 3acesieH-
HOCIMU CeMSH NUEHULUbL 03UMOLL AbmepHa-
puesviMu 2pubaAMU  ONPedenunU  2eHOMUNbL
C MeHbWUM UX NPUCYMCIMBUEM: 6 nepuod
2013—2015 22. — copm Iopdosvima, 2019—
2020 22. — Imun, [unvinuska. Heobxooumo
yuecmp mom axm, umo meHvuiee Konuue-
CMe60 anvmepHapuesvix spubos ymeHvuiaerm
Hanu4Ue UxX MUKOMOKCUHOB, HO NPUBOOUM
K yeenu4eHuio Konuvecmea Opysux epubos 6
Mmukoprope, uHoz0a 6osnee ONACHHIX.
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