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Представлены результаты фитопатологического обследования партий районированных 
сортов овса Ровесник и Егорыч урожаев 2015, 2016 гг. и 2020, 2021 гг., выращенных в разных 
районах Иркутской области. Зараженность микромицетами определяли методом влажной ка-
меры по ГОСТ 12044–93. Погодные условия в годы выращивания обследуемых партий овса 
были теплыми и характеризовались отклонением увлажнения в период вегетации от нормы, 
что приводило к ослаблению растений и к усилению развития фитопатогенных микромице-
тов. Установлена высокая повсеместная встречаемость грибов из рода Alternaria. Заражен-
ность грибами из рода Alternaria овса сорта Ровесник, выращенного в 2015 г., составила от 
20 до 36%, в 2016 г. – от 44 до 83%. Сорт Егорыч в 2016 г. заражен от 43 до 91%. В партиях 
урожая 2020 г. и 2021 г. независимо от сорта зараженность составила от 70 до 100% и от 60 до 
98% соответственно. Bipolaris spp. отмечен во всех анализируемых партиях овса сорта Ровес-
ник в урожае 2015, 2016 гг. при варьировании зараженности 3–12 и 4–37% соответственно. 
Сорт Егорыч урожая 2016 г. имел зараженность от 3 до 87%. В урожае 2020 и 2021 гг. выявле-
ны единичные партии, свободные от Bipolaris spp., но большинство из них независимо от со-
рта имели степень заражения 7–40 и 3–45% соответственно в 2020 г. и в 2021 г. Встречаемость 
фитопатогенов из рода Fusarium spp. не зависела от сорта, но сильно отличалась по годам. 
В зерне большинства партий урожая 2015, 2016 гг. зараженность микромицетами Fusarium 
spp. была в интервале 1–24%, а в урожае 2020, 2021 гг. преобладали партии с очень высоким 
заражением этим возбудителем (23–93, 20–67% соответственно). Единичные партии были 
свободны от Fusarium spp. 
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The results of phytopathological examination of grain batches of oat zoned varieties Rovesnik and 
Egorych grown in different areas of the Irkutsk region and harvested in 2015-2016 and in 2020-2021 
have been presented. Infestation with micromycetes was determined by the wet chamber method 
according to GOST 12044-93. The weather conditions during the growing years of the examined 
oat batches were warm and characterized by a deviation of moisture during the growing season 
from the norm which led to plants weakening and the reinforced development of phytopathogenic 
micromycetes. A high ubiquitous occurrence of fungi from the genus Alternaria has been established. 
In 2015 the infestation of oat cultivar with Rovesnik fungi from the genus Alternaria ranged from 
20 tо 36%, and that grown in 2016 – from 44 tо 83%. The variety Egorych in 2016 was infested 
from 43 tо 91%. In the batches harvested in 2020 and 2021, irrespective to a cultivar, the infestation 
was from 70 tо 100% and from 60 tо 98%, correspondingly. Bipolaris spp. was observed in all the 
analyzed batches of oat variety Rovesnik in the harvests of 2015 and 2016 with a varying infestation 
range of 3-12% and 4-37%, respectively. The cultivar Egorych harvested in 2016 had the infestation 
level from 3 tо 87%. In the harvests of 2020 and 2021, single batches free from Bipolaris spp. were 
found, but most of them had a degree of infestation, regardless of a variety, of 7-40% and 3-45%, 
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respectively, in 2020 and 2021. The occurrence of phytopathogens of the genus Fusarium spp. did 
not depend on the variety, but it differed greatly in years. In the grain of most batches harvested in 
2015-2016, the infestation with micromycetes Fusarium spp. was within the range of 1-24%, and in 
the harvest of 2020-2021 the batches with very high infestation with this pathogen prevailed – 23-
93% and 20-67%, respectively. Single batches were free of Fusarium spp. 
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INTRODUCTION 

Oats is the most important food and for-
age crop in Russia. The biological potential of 
oat productivity is limited by different types 
of rust and smut, root rot, Helminthosporium 
leaf blotch, and the representatives of genera 
Fusarium and Alternaria dominate in grain 
mycobiota.

Many studies in different regions of our 
country were devoted to solving the problem 
of oat resistance to a number of pathogens, as 
a result of which the mechanisms of this crop 
resistance to phytopathogens were revealed 
[1], varieties resistant to crown and stem rust, 
loose and stinking smut, root rot were created 
[2], oat samples resistant and highly resistant 
to Siberian population of the Helminthospo-
rium leaf blotch pathogen Drechslera avenae 
(Eidam. ) Ito et Kuribay [3]. The effect of toxic 
metabolites of Fusarium fungi on the process-
es of morphogenesis and plant regeneration in 
the culture of immature embryos of spring oats 
was studied [4], and the efficiency of using the 
biomethod to protect oats from phytopathogens 
was studied [5].

Fusarium, Alternaria, Penicillium and As-
pergillus fungi are the main producers of my-
cotoxins of economic importance. In addition 
to the reduced productivity of oats and other 
cereal crops due to the defeat of various patho-
gens, the infection of crops with toxigenic fungi 
of the Fusarium, Alternaria, Penicillium and 
Aspergillus genera and the accumulation of 
mycotoxins dangerous for human and animal 

health in plant products are of great importance 
all over the world [6-8].

In Russia, the most common mycotoxins for 
food oat grain are Alternaria toxins, T-2 and 
HT-2, NEOS, CIT, and DON [9, 10]. The in-
fluence of biochemical composition and some 
morphological characters of oat grains of dif-
ferent varieties on their contamination with mi-
cromycetes of genera Alternaria and Fusarium 
and accumulation of toxins was shown [11, 12]. 
Presowing seed dressing is considered as a rea-
sonable strategy to reduce the risk of contami-
nation of future crops with mycotoxins [13].

In the Irkutsk region, at present, the im-
portance of oats is increasing not only as a 
forage crop, but also as a food crop both for 
domestic consumption in the region and for 
export. In the system of crop rotations of the 
region, the forecrops for wheat using oats as 
one of the components in the composition of 
annual grasses, in mixture with rape as a sid-
erat are promising.

In this regard, the study of mycobiota of oat 
grain, which determines its contamination with 
mycotoxins, and determination of the possibil-
ity of using the grain for food and fodder pur-
poses, is of great importance. Also, phytosani-
tary condition of oat seeds as a wheat forecrop 
in the composition of annual grasses and green 
manure in their absence shows the contamina-
tion of soil with root rot pathogens or contrib-
utes to the entry of the infection into the soil 
with contaminated seeds.
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The purpose of the study was to identify the 
micromycete infestation of oat seeds grown in 
the Irkutsk region.

MATERIAL AND METHODS 

The infestation of oat grain with micromyce-
tes was determined by the wet chamber meth-
od1. The studies were carried out on 65 samples 
of released oat varieties Rovesnik and Egorych 
from different soil and climatic zones of the Ir-
kutsk region with the yields of 2015, 2016, and 
2020, 2021.

The agricultural enterprises of the Irkutsk 
region sow oats as the second or third crop after 
a valuable forecrop (fallow, peas, layer of pe-
rennial grasses, corn). Autumn plowing is tradi-
tional (mouldboard and non-mouldboard), and 
various types of non-mouldboard cultivation in 
autumn or spring (discing and cultivation) are 
also common. Farms with modern machinery 
(SM Kuzbass, Ob-4) carry out direct seeding 
of oats. Due to the difficult financial situation, 
farms practically do not disinfect oat seeds.

RESULTS AND DISCUSSION 

Earlier, infestation of oat with the phyto-
pathogenic micromycete Bipolaris spp. pre-
vailed; at present, the structure of this crop 
microbiocenosis is gradually changing. In the 
literature, there are data on the change of phy-
topathogenic complex on spring wheat seeds - 
Bipolaris sorokiniana is not the predominant 
micromycete [14].

In our studies, all batches of oats subjected 
to phytopathological examination were most-
ly infected with a complex of micromycetes 
from genera Alternaria and Fusarium, and less 
from - Bipolaris sp.

Weather conditions in the years of cultiva-
tion of the examined batches of oats were warm 
and characterized by deviation of moisture dur-
ing vegetation period from the norm, which led 
to weakening of plants and to strengthening 
of development of phytopathogenic micromy-
cetes, mainly toxin-producing Alternaria spp. 

and Fusarium spp. and their accumulation on 
the grain (see Tables 1, 2).

High ubiquitous occurrence of fungi of the 
genus Alternaria was established. The degree 
of their infestation varied depending on the year 
of harvest. Thus, in batches of the oat variety 
Rovesnik grown in 2015, which was character-
ized as dry according to the HTC, the infection 
with fungi of this genus was from 20 to 36% 
(average - 26%). In 2016, the HTC of a wet 
crop, grain of the variety Rovesnik was infested 
from 44 to 83% (average 61%), and of the vari-
ety Egorych from 43 to 91% (average 61%). In 
the lots of harvests 2020 and 2021 - slightly arid 
and humid in different regions, regardless of the 
variety, the interval of contamination was, re-
spectively, from 70 to 100% (average 78-92%) 
and from 60 to 98% (average 83-96%). Slightly 
arid and humid conditions of the vegetation pe-
riods contribute to high infection of grain by 
fungi of Alternaria genus 72-96%.

Bipolaris spp. was found in all analyzed 
batches of the oat variety Rovesnik in the 
2015 and 2016 harvests, with varying infesta-
tions of 3-12, 4-37%, respectively. Egorych 
variety of the 2016 crop had infestation rang-
ing from 3 to 87%. Single lots free of Bipo-
laris spp. were identified in the 2020 and 2021 
harvests, but most had degrees of infestation 
regardless of the variety 7-40 and 3-45% in 
2020 and 2021, respectively. Batch infestation 
with Bipolaris spp. also varied by district. In 
the variety Rovesnik, the lowest (up to 10%) 
in 2015 it was recorded in Kuytunsky district, 
in 2020 in Zalarinsky and Taishetsky districts, 
in 2021 in Alarsky, Bokhansky and Zalarinsky 
districts. Egorych variety had the least infesta-
tion in 2020 in Taishetsky district, in 2021 in 
Alarinsky and Bayandaevsky districts. The ef-
fect of hydrothermal conditions on the degree 
of Bipolaris spp. infestation was not found, so, 
in the variety Egorych with HTC 1.65 the infes-
tation was 4%, and 1.27 - 30%, in the variety 
Rovesnik with HTC 1.62 the infestation was 
20%, 1.65 - 4%.

The occurrence of phytopathogens of the ge-
nus Fusarium spp. did not depend on the vari-

1GOST 12044-93 Seeds of crops. Methods of determination of disease infestation. Minsk: Interstate Council for Standardiza-
tion, Metrology and Certification, 33 p. 
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Табл.  2 .  Результаты фитопатологического анализа зерна овса сорта Егорыч
Таble 2.  Results of phytopathological analysis of Egorych cultivar oat grain

Variety, region, number of batches Harvest 
year HTC

Micromycetes, % General 
infestation, 

%

Germina-
tion rate, 

%Alternaria
spp.

Bipolaris 
spp.

Fusarium
spp.

Egorych, Zalarinsky, 9 batches 2016 1,66 61 28 20 82 86
Egorych (average) 2020 79 15 36 100 72
Including:

Alarsky, 2 batches 2020 1,17 82 13 45 100 63
Bayandaevsky, 2 batches 2020 1,62 81 15 42 100 75
Bokhansky, 2 batches 2020 1,27 78 30 23 100 63
Zalarinsky, 2 batches 2020 1,20 72 11 43 100 62
Taishetsky, 2 batches 2020 1,65 90 4 35 100 80
Ust-Udinsky, 3 batches 2020 1,19 74 20 32 100 86
Egorych (average) 2021 – 90 10 27 100 57

Including:
Alarsky, 2 batches 2021 1,39 85 8 25 100 45
Bayandaevsky, 3 batches 2021 1,70 83 7 16 96 50
Bokhansky, 3 batches 2021 1,35 96 10 37 100 65
Zalarinsky, 3 batches 2021 1,53 96 16 30 100 68

Табл.  1 .  Результаты фитопатологического анализа зерна овса сорта Ровесник
Таble 1.  Results of phytopathological analysis of Rovesnik cultivar oat grain

Variety, region, number of batches Harvest 
year HTC 

Micromycetes, % General 
infesta-
tion, %

Germina-
tion rate, 

%
Alternaria

spp.
Bipolaris 

spp.
Fusarium

spp.

Rovesnik, Kuytunsky, 6 batches 2015 0,99 26 8 20 49 90

Rovesnik, Zalarinsky, 8 batches 2016 1,66 61 19 31 81 76

Rovesnik (average) 2020 – 85 17 54 100 69

Including:

Alarsky, 2 batches 2020 1,17 78 12 91 100 51

Bayandaevsky, 2 batches 2020 1,62 89 20 53 100 66

Bokhansky, 1 batch 2020 1,27 88 20 0 100 71

Zalarinsky, 2 batches 2020 1,20 80 5 55 100 57

Taishetsky, 2 batches 2020 1,65 92 4 65 100 83

Ust-Udinsky, 2 batches 2020 1,19 87 40 63 100 88

Rovesnik (average) 2021 – 92 16 28 100 68

Including:

Alarsky, 2 batches 2021 1,39 94 8 23 100 88

Bayandaevsky, 2 batches 2021 1,70 90 45 26 100 57

Bokhansky, 3 batches 2021 1,35 92 7 19 100 68

Zalarinsky, 2 batches 2021 1,53 93 3 46 100 60
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ety, but differed greatly from year to year. In the 
grain of most lots of the 2015, 2016 harvests, 
Fusarium spp. micromycetes infestation was 
in the range 1-24% (average 20-31%), while 
in the 2020, 2021 harvests, the lots with very 
high infestation with this pathogen dominat-
ed  - 23-93% (average 0-91%), 20-67% (aver-
age 16-46%) respectively. Single lots were free 
of Fusarium spp. Grains of both analyzed oat 
varieties were most heavily infested in 2020 in 
all studied areas with HTC from 1.17 to 1.65, 
especially the variety Rovesnik - the average 
infestation of batches of this variety was 18% 
higher compared to the variety Egorych.

The wide ranges of micromycete infestation 
within the considered years, districts, and va-
rieties suggest that the degree of oat batch in-
festation depends not only on these factors, but 
also on the farming practices used in the culti-
vation of the crop in a particular farm. Micro-
mycetes of infected oat seeds can contribute to 
soil pathogenicity and negatively influence the 
phytosanitary situation in grain crop rotations. 
Currently, they are used in the Irkutsk region 
in grain and livestock enterprises with stabling 
animals, which requires the use of concentrated 
grain fodder, forcing farms to reduce fallow 
and tilled crops.

From the point of view of safety of grain 
use for food and fodder purposes, it is neces-
sary to pay attention to the high contamination 
of oat grain in the region with toxin-producing 
fungi of genera Alternaria and Fusarium. The 
negative effect of high infestation with phyto-
pathogenic micromycetes manifested itself in 
the reduction of laboratory germination of oats, 
which in the vast majority of batches did not 
exceed 87% and could not meet the quality of 
the Russian standard GOST R 52325-2005 (see 
Tables 1 and 2)2. 

In order to obtain a high yield of grain free 
of mycotoxins and to form a favorable situation 
in grain agrocenoses, when cultivating oats, 
preference should be given to agricultural prac-
tices that reduce the accumulation and spread 
of phytopathogenic micromycetes and consider 
the phytosanitary status of seeds. Seed batches 

with high infestation require obligatory pre-
sowing dressing with fungicides approved for 
use in the Russian Federation.

CONCLUSIONS 

1. Phytopathogenic micromycetes of gen-
era Alternaria and Fusarium are predominant 
in grain infestation of oat batches grown in the 
Irkutsk region in 2015, 2016 and 2020, 2021. 
Bipolaris spp. occurs less frequently, but in the 
overwhelming number of the examined batch-
es exceeds the threshold of pest infestation of 
seeds.

2. Agricultural producers of the Irkutsk re-
gion should pay attention to the high contami-
nation of oat grain in the region with toxin-
producing fungi of genera Alternaria and Fu-
sarium in order to produce safe food products.

3. Micromycetes of infected oat seeds may 
contribute to soil pathogenicity and play a neg-
ative role in the formation of the phytosanitary 
situation in grain crop rotations, which are cur-
rently widely used in the Irkutsk Region.
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