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Article’s History: Abstract. Seed-born fungi of wheat interact with the plant at various stages of
Received: 30.04.2022 its development and with each other. With the highest growth rate, they should
Revised: 29.05.2022 be isolated because of competition. The purpose of this study was to compare
Accepted: 30.06.2022 the growth of colonies on a nutrient medium for the gradation of fungal genera

and species from wheat seeds according to aggressiveness. These data helped
Suggested Citation: concluding on the effectiveness of mycoexpertise of winter wheat seeds. Potato-
Rozhkova, T., Golosna, L., glucose agar (PGA) was used for the analysis of the fungal complex. Seven-day
Afanasieva, 0., Nemerytska, L., fungal cultures were sown in the centre of Petri dishes. Linear growth of fungal
& Zhuravska,l.(2022).Linear colonies on PGA with gentamicin was determined. The specific features of the
growth of representatives of development of 12 representatives of seeds mycobiota from the Northeast of
wheat seeds mycobiota. Sci- Ukraine of the 2017-2019 harvest were investigated. The dominance of Alternaria
entific Horizons, 25(4),45-52. sp.and a slight release of Fusarium sp. were established by analysis of the fungal

complex. The first comparison of the linear growth of Fusarium graminearum,
F. poae, and Alternaria tenuissima in 2017 showed that Fusarium colonies grow
faster on nutrient medium. In 2018, the growth characteristics of A. arborescens,
which quickly became dominant in wheat seeds mycoflora, and the little-
common Trichothecium roseum were studied in detail. By comparing the growth
of fast-growing F. graminearum with the common Aureobasidium pullulans and the
aggressive Nigrospora oryzae, the fastest development of the third and the slowest of
the second species was established. F. poae filled the Petri dish on day 6, Penicillium -
on day 22.1n 2019, in the first experiment comparing F. poae, F. sporotrichioides,
and A. avenicola, the second species had the worst growth rates. It became the
second fastest growing colony in the study of the growth of seven species in the
second experiment. Isolates of N.oryzae in 2018 were more aggressive than in 2019.
Specific features of colony growth on PGA did not affect the effectiveness of the
analysis of mycobiota of winter wheat seeds. N. oryzae had the highest radial speed
under the general dominance of Alternaria sp. Fusarium sp. (F. poae, F. sporotrichioides,
F.verticillioides, and F. graminearum) and B. sorokiniana developed rapidly. A. arborescens
and A. avenicola grew at the same level as A. pullulans. Penicillium and T. roseum
lagged behind other fungi in speed and filled Petri dishes for the longest time.
A. tenuissima had the lowest radial growth rate
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INTRODUCTION

The mycobiota of wheat seeds is a dynamic system com-
prising varied species of fungi. Its composition is deter-
mined by abiotic and biotic factors. The seeds contain
fungi that do not have phytotoxic effects on the plant
(endophytes) and phytopathogenic species. The nega-
tive effects of phytopathogens are associated with the
production of secondary metabolites that are danger-
ous to plants, animals, and humans. The pathogenicity
of fungi is because they produce phytotoxins, enzymes,
effector proteins, etc. (Peng et al., 2021). The composi-
tion of seed mycobiota includes fungi that contaminate
agricultural products with mycotoxins. These are Fusar-
ium sp., Penicillium sp., Aspergillus sp., Alternaria sp., Cla-
dosporium sp., Cochliobolus sp. etc. Mycotoxins contam-
inate 20-25% of food crops in the world (Eskola et al.,
2020). Studies on the co-cultivation of fungi and bac-
teria revealed the synthesis of some of these metabo-
lites, which allowed researchers to determine the cause
of mycotoxins — competition between different repre-
sentatives of the plant microbiome (Venkatesh & Keller,
2019). The endophytic microbiota is associated with the
host plant throughout its ontogenesis. Endophytes have
a positive effect on plants, increasing drought resistance
and resistance to pathogens, stimulating plant growth
and development (Hardoim et al., 2015; Shahzad et al.,
2018; Kuzniar et al., 2020).

The study of mycobiota in Ukraine, as in the world,
is not permanent, is not included in state monitoring, but
only depends on the scientific interest of researchers. For
the last 20 years, Ukrainian scientists isolated and identi-
fied the following genera in the from wheat seeds: Acre-
moniella sp., Alternaria sp., Aspergillus sp., Cladosporium
sp., Cochliobolus sp., Curvularia sp., Epicoccum sp., Fusar-
ium sp., Mucor sp., Nigrospora sp., Penicillium sp., Phoma
sp., Stemphylium sp., and Sordaria sp. A study of 70 sam-
ples of wheat grain harvested in 2016 and 2017, collected
in collective farms, the private sector, elevators, breeding
stations, and regional seed inspections of three zones of
Ukraine showed that 1 g of wheat grain in Ukraine con-
tained from 1.12x103 to 6.5x104 CFU, which averaged to
3.3x104 * 3.2x104. Inside the seeds were 11 represent-
atives of the fungal complex. The most common were
Alternaria spp. (67 % of samples), Aspergillus spp. (37 %),
Phoma exiqua (30%), less frequently identified Fusar-
ium spp.and Mucor spp. (in 19% of samples) (Ostrovskyi
et al.,2018). The 2016-2017 analysis of fungi isolated
from wheat seeds of two varieties (Levada and Podoly-
anka) in Poltava Oblast showed the presence of 8 species/
genera: Alternaria alternata (Fr.) Keissl., Tilletia caries (DC.)
Tul. & C.Tul., Fusarium spp., Cladosporium herbarum (Pers.)
Link, Bipolaris sorokiniana (Sacc.) Shoemaker, Mucor spp.,
Penicillium spp., and Aspergillus spp. Among the fungi of
the mycoflora, only one species dominated — A. alternata
(Pospelov et al., 2020). The study of mycobiota of wheat
seeds from the Right Bank Forest-Steppe of Ukraine from
different varieties showed the presence of the follow-
ing fungi: Alternaria tenuis Nees, Fusarium graminearum
Schwabe, Nigrospora oryzae (Berkeley et Broome) Petch.,
Aspergillus niger Tieghem, Penicillium Link. The highest
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intensity of spore formation was observed in A. niger
and Penicillium — from 3.2 to 12 million units/ml. High
intensity of spore formation was inherent in A. tenuis and
F. graminearum species and ranged from 1.4 to 7.2 mil-
lion units/mLl. (Mostovyak et al., 2020). Analysis of wheat
seeds with black point grown in Kyiv Oblast in 2018-2019
allowed identifying 13 species from 9 genera: Alternaria,
Fusarium, Curvularia, Bipolaris, Aspergillus, Acremoniella,
Stemphylium, Sordaria, and Epicoccum. Alternaria fungi
dominated: A. tenuissima (Nees & T. Nees: Fr.) Wiltshire,
Trans.,and A. infectoria E.G. Simmons were most often iso-
lated (Golosna, 2021).

The species composition of fungi mycobiota seeds
determines the spectrum of secondary metabolites.
Ukrainian scientists identify species of the most harm-
ful and common representatives of the seed complex
of fungi. The first representatives include belonging to
Fusarium sp., the second — to Alternaria sp. According to
the latest research, seven species of fungi of the genus
Fusarium have been identified in 109 samples of winter
wheat seed material from 78 districts of 21 regions of
Ukraine: F. avenaceum (Fr.) Sacc., F. culmorum (W.G. Smith)
Sacc., F. graminearum, F. langsethiae Torp & Nirenberg,
F. poae (Peck.) Wollenw., in Lewis, F. sporotrichioides
Sherb. and F. tricinctum (Corda) Sacc. F. graminearum was
the most common species in the country (the share of
detection was 71%) (Gritsev et al., 2018). Analysis of iso-
lates of the genus Alternaria from different regions of
Ukraine during 2012-2013 showed the dominance of
A. tenuissima (70%) and a considerable percentage of
A. infectoria (25.6%) (Golosna, 2015).

Mycobiota fungi of wheat seeds interact not only
with the plant, but also with each other. Admittedly, all
the features of their interaction in vivo may be unknown,
but in vitro studies provide insight into some of them.
Therefore, the purpose of this study was to compare
the growth of colonies on agar medium to understand
the effect of fungal aggressiveness on the composition
of mycobiota of winter wheat seeds.

MATERIALS AND METHODS

The study was conducted during 2017-2019. Myco-
biota fungi of winter wheat seeds were isolated from
43 samples obtained from agricultural enterprises of dif-
ferent districts and scientific institutions of the North-
East of Ukraine. The authors of this study grew some
wheat in the conditions of educational and scientific
production complex of Sumy National Agrarian Univer-
sity. Before the analysis, the seeds (200-400 from the
sample) were washed under running water for one hour,
disinfected with 1% potassium permanganate solution
for 1-2 minutes. The seeds were spread on a potato-
glucose agar. 25 seeds were placed in one Petri dish. Petri
dishes were incubated for seven days in a thermostat at
a temperature of 20°C for germination of fungal colo-
nies. Species were identified by various scientific studies:
Fusarium sp. — by Leslie & Summerell (2006), Gagkaeva
et al. (2011); Alternaria sp. — by Hannibal (2011), Woud-
enberg et al. (2013); Aureobasidium pullulans (de Bary)




Rozhkova et al.

G. Arnaud — by Zalar et al. (2008); Nigrospora oryzae  to five times. Statistical analysis of the results was per-
(Berkeley et Broome) Petch. — by Wang et al. (2017); Tri-  formed according to the method of one-way analysis
chothecium roseum (Pers.) Link — by Watanabe (2002);  of variance in Excel, calculating the LSD , according to
B.sorokiniana — by Manamgoda et al. (2014). The identi-  Dospekhov (1985).
fied fungi were seeded in pure culture on PGA with gen-
tamicin. Mycelial growth was determined by growing RESULTS AND DISCUSSION
fungi in Petri dishes on PGA. For this, a seven-day grow-  According to the authors’ observations, Alternaria fungi
ing was involved. The fungi were placed with a needle  dominated the mycoflora of winter wheat seeds grown
at the centre of dishes. Colonies grew in a thermostat at  in the North-East of Ukraine (2021). Fusarium fungi were
20°C, 22°C, 23-24°C. The incubation period depended  quite rare. Usually, one infected grain of this genus was
on the growth characteristics of the fungi (7-25 days). found in a Petri dish. In 2017, the authors of this study
To identify the linear growth, the diameter of the col- concluded that in vitro conditions are better for the
onies was measured in two perpendicular directions. development of Alternaria sp.than Fusarium sp. The defi-
The radial growth rate of colonies was determined  nition of Alternaria sp.recommends using Potato-Carrot
according to the formula (1) (Poliksenova et al., 2004):  Agar (PCA), Hay Infusion Agar (HAY), and V-8 (Vegeta-
ble Juice Agar) (Gannibal, 2011). Fusarium sp. is better
Kr=(@r—m)/t (1) determined on Carnation Leaf-piece Agar (CLA), Spez-
where Kr is the radial growth rate of colonies, mm/day; ieller Nahrstoffarmer Agar (SNA), and Potato Dextrose
ris the radius of the colonies at a given time, mm; tis  Agar (PDA) (Leslie & Summerell, 2006).
the time from sowing to the moment when the colony Therefore, the growth of fungi was investigated
will have a radius r, day. on the PGA medium (Table 1). The number of repetitions
Repetition depended on the experiment: three  was 5 times.

Table 1. Growth of mycelium on PGA medium (20°C, 2017)

The diameter of the colony, mm

Fungal species

Day 3 Day 4 Day 7
F. graminearum 17.4x15.8 24.8x25 51.7x55
F. poae 10x10 22.3x21.3 52.5x49.3
A. tenuissima 7x7.8 12.4x11.4 33.8x33.8
LSD 1.8 4.1 3.4

05

The assumption turned out to be wrong, which is  in F. graminearum — 23.6 mm/day. F. poae has also been
confirmed by the data from Table 1. Fusarium fungi  classified as a fast-growing species. Its growth rate was
grew much faster on the medium than A. tenuis-  21.7 mm/day (Shashko, 2020).
sima. If Fusarium sp. indeed were present in a batch In 2018, the authors of this study decided to
of grain in considerable quantities, they would quickly  investigate the specific features of the growth of fungi
inhibit the development of Alternaria fungi, which was  on a nutrient medium in more detail. A. arborescens
observed in 2016 on the Samuray variety. F. gramine-  E.G. Simmons appeared unexpectedly and quickly dom-
arum had higher colony growth rates on PGA than F.  inated the mycoflora of wheat seeds. The specific fea-
poae. When studying the growth rate of six species of  tures of the growth of this species on a nutrient medium
Fusarium fungi on the KGA, the highest rate was found  were investigated (Fig. 1).
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Figure 1. The diameter of A. arborescens (growing at 22°C) (2018)
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This species developed quite rapidly compared
to other Alternaria fungi. On days 13-14, the fungi
colony completely filled the Petri dish. The average
radial growth rate was 3.4 mm/day. By Day 3, the fungi
developed slowly. From Day 4, the active development
of the fungal colony began. Its maximum growth rate
was observed on Day 5. Then the figure started to gradu-
ally decrease. The lowest growth rate of the colony was
observed on Day 12 of fungal development.

The occurrence of A. pullulans in 2016 was

insignificant. Gradually, the amount of these fungi
increased. Therefore, it was interesting to investigate
their behaviour on medium without other fungi. During
the isolation of fungi from the seeds, N. oryzae had
increased aggression compared to other fungi. If they ger-
minated from seed, no fungal colonies developed with
them. Therefore, these fungi would develop separately
on the medium. Thus, the authors started investigating
the growth of fungi on the PGA (Table 2). Repeatabil-
ity — three times.

Table 2. Comparison of growth of F. graminearum, A. pullulans, and N. oryzae (2018)

The diameter of the colony, mm

Fungal species

Day 3 Day 6 Day 7 Day 8 Day 13

F. graminearum 21x21 55x52 65x62 77x73 90x90

A. pullulans 23x13 57x30 53x36 57x39 59x48

N. oryzae 46x43 90x90 90x90 90x90 90x90
LSD 3.5 3.9 6.3 4.9 4.7

05

N. oryzae filled the entire Petri dish on Day 6. This
species proved to be the most aggressive, having the
fastest growth of its colony. A. pullulans lagged behind
the other two fungi.

The study of the growth of Penicillium fungi was
complicated by the fact that over time, several colo-
nies formed on the medium. Thus, out of five replicates

of one colony on Day 4 of observation, 3 colonies were
formed in one of the replicates, on Day 6 there were
already two replicates with several colonies, on Day
11-3 replicates. Therefore, the data was analysed from
only two replicates. The specific features of growth of
a fairly common Fusarium species — F. poae (Fig. 2) were
studied.
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Figure 2. Linear growth of F. poae and Penicillium on PGA (2018) (LSD ,,6=9.3)

F. poae fungi demonstrated rapid colony growth:
on Day 6, they filled almost the entire diameter of the
Petri dish. Isolates of these fungi from wheat seeds in
Poland on Days 4 and 7 of cultivation had a growth rate
of 5.4-10.3 mm/day (Lukanowski et al., 2008). On Day 4,
the isolate under study had a speed of 15.8,and on Day
6-14.5 mm/day in the diameter of the colony.

The Penicillium fungi were inferior to the growth
of the Fusarium fungi, but in the initial stages of devel-
opment grew faster than Alternaria fungi. However, after
Day 12 of cultivation, the rate of development of the
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fungi decreased. Only on Day 22 the fungi completely
filled the diameter of the Petri dish.

Comparison of the growth rate of endophytic and
phytopathogenic isolates of F. poae, Alternaria alternata
and Penicillium funiculosum Thom on PGA arranged them
in the above order. That is, the Fusarium fungi formed the
fastest growing colonies. Phytopathogenic isolates had
higher growth rates than endophytic ones (Kurchenko
etal., 2015).

T. roseum began to be observed in grain batches
at the beginning of this study. Moreover, its presence was




different: from isolated cases to a recurrence in the myco-
flora of wheat seeds in 2020. These fungi behaved quite
aggressively towards other fungi when they actively ger-
minated from seed. Sometimes they co-existed with other
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fungi (mostly Alternaria),and it was even difficult to spot.
Therefore, it was necessary to investigate their growth on
the medium (fourfold repetition) (Fig. 3).
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Figure 3. The diameter of T. roseum (growing at 22°C) (2018)

First, the gradual linear growth of the fungal col-
ony was noted, which lasted for 12 days of their culti-
vation. They grew the fastest on Days 5-6 — 11.7 mm.
After Day 12, the growth of the fungal colony started to
slow down. Observations of the colony growth showed
that it hardly grew. Only on Day 25 T. roseum completely

filled the entire Petri dish. Isolates grown from winter
wheat seeds harvested in 2019 were investigated in two
experiments of single cultivation. First, the growth char-
acteristics of the three following species were compared:
F. poae, F. sporotrichioides, and A. avenicola (repeatabil-
ity — four times) (Fig. 4).
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Figure 4. Linear growth of F. poae, F. sporotrichioides, and A. avenicola (2019) (LSD ,,7=4.5, LSD ,,14=3.2)

Isolates of F. poae grown from seeds of the 2019
harvest were less aggressive than their respective iso-
lates of 2018 (Fig. 2). It took them 10 days to fill the
entire surface of the medium. Alternaria species initially
lagged behind Fusarium fungi, but from Day 7 it overtook
the growth of the colony of F. sporotrichioides. Of the three

species under study, the most aggressive was F. poae.

Simultaneous study of seven varied species of
seeds mycobiota allowed isolating new fungi with rapid
colony growth and confirm the high rate of already iden-
tified aggressive species (Table 3) (repeatability — three
times).

Scientific Horizons, 2022, Vol. 25, No. 4

49



50 Linear growth of representatives of wheat seeds mycobiota

Table 3. Comparison of the growth of fungal colonies of winter wheat seeds mycobiota (2019)

The diameter of the colony for a certain day of cultivation, mm

Fungal species

Day 4 Day 6 Day 7 Day 11 Day 14 Day 19 Day 22
N. oryzae 437 84.7 90 -//- -//- -//- -//-
F. sporotrichioides 432 69.2 777 90 -//- -//- -//-
F. poae 36.2 54.8 62.8 90 -//- //- //-
F.verticillioides 35.3 52.7 60 84.7 90 //- -//-
A.avenicola 24.5 43.5 472 80.7 90 -//- -//-
A.arborescens 30.7 45.3 53.2 76.2 83.3 90 -//-
B. sorokiniana 37.7 53 61.5 75.3 77.2 83.5 87.5

HIP 2.5 3.4 3.1 2.6 Did not count

05

In 2019, the fastest development of N. oryzae was
confirmed. In 2018, isolates of these fungi were more
aggressive; they completely filled the Petri dish on Day
6. Different ability of colonies of isolates of one species —
F. sporotrichioides — was noted. If in the first experiment
this species lagged behind the Alternaria fungi, then in
the second — they were the second most aggressive spe-
cies, even surpassing the fairly fast species of F. poae.
The last fungi had a lower growth rate both compared to
the first experiment and the previous year of the study.

F. verticillioides predominated in the development of Alter-
naria fungi. A. avenicola grew faster from Alternaria species.
B. sorokiniana developed seven days faster than Alternaria
fungi and F. verticillioides, and from Day 11 their growth rate
was minimal. Isolates of B. sorokiniana from barley seeds in
Argentina had an average growth rate per PGA of 9.9 mm/
day (Dominguez et al., 2020). The isolates under study had
a colony growth rate of 8.8 mm/day on the seventh day.

Since mycobiota were analysed on Day 7, the
radial growth rate during this period was calculated (Fig. 5).

7 65
6
g
ER T ys
g i 4.4 4.3 4.2
o
24 3.7
5 35 35 4,
<= 3
2
s’ 2.4
on
=
'_s 2
<
&
1
0
< < S o S &) Qd ) &
& & ¥ & @@ & & & @é‘ @0@ S
$ T ® S S & 2 N » § $
MRS e L E @ ¢ N & ® S
> U C e S
> = & &\ LSg . Nt ]° ~
S ) K $ . ¥ g
EA A O S

Figure 5. Radial growth rate of representatives of wheat seeds mycobiota (2017-2019)

The area of variation of the indicator was 2.4-
6.5 mm/day. N. oryzae had the maximum speed. Radial
growth of Fusarium sp.was similar to B. sorokiniana. The
next block in speed was Alternaria sp. and A. pullulans.
Penicillium and T. roseum gave way to them. A. tenuissima
had the lowest radial speed.

CONCLUSIONS

Single cultivation fungi of wheat seeds mycobiota on
PGA medium showed different growth rates of colo-
nies of isolates of different years, from different sam-
ples, but allowed distributing fungi by growth rate,
i.e., aggressiveness. N. oryzae had the fastest devel-
opment of colonies, followed by Fusarium sp. (F. poae,

Scientific Horizons, 2022, Vol. 25, No. 4

F. sporotrichioides, F. verticillioides, F. graminearum), and
B. sorokiniana (only in the first seven days), which were
inferior to A. arborescens and A. avenicola. A. pullulans
developed at the level of Alternaria sp. The Penicillium
fungi had average growth rates in the first week, but
their growth rate gradually decreased. T. roseum devel-
oped similarly but had maximum time to fill the Petri
dish. A. tenuissima showed the lowest radial growth
rate. The growth of colonies on the PGA did not affect
the specific features of the isolation of fungi from the
seeds of winter wheat. Data on the isolation of fungi
from mycobiota correlate with their presence inside the
seeds and were not determined by their development
on agar medium.
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Linear growth of representatives of wheat seeds mycobiota

JTiHiMHMM picT NnpeacTaBHUKIB MiKOGIOTHM HAaCiHHA NWeHuUi

TeraHa OnekcaHapiBHa PoxxkoBa?, Jleca MukonaiBHa MonocHa?, OkcaHa leHHaaiiBHa AdaHacbeBa?,
Jlopmuna BikropiBHa Hemepuubka®, IHHa AHaToniiBHa XKypaBcbka®

1CyMCbKUiA HaLiOHaNbHUI arpapHUi yHiBepcuTeT
40021, Byn. . Kongpatbesa, 160, M. Cymu, YkpaiHa

2|HcTUTYT 3axucty pocivH HAAH
03022, Byn. Bacunbkiscbka, 33, M. Kuis, YkpaiHa

SKMTOMUPCbKMIA arpoTeXHIYHMI Konemox
10031, Byn. lNokpoBcbka, 96, M. XKutomup, YkpaiHa

AHoTauig. [pubu KoMnnekcy HaCiHHA NWeHMLi B3aEMOLIOTb 3 POC/IMHOK Ha Pi3HMX eTanax ii po3BMTKY Ta Mixk cob010.
MOoXNUBO, y pe3ynbTaTi KOHKYPEeHLii Kpalle BUAINATbCS rpubu 3 HAMBULLOK LWBMAKICTIO pocTy. MeTok JoCaiaXeHb
6yNn0 NOPIBHATU PiCT KOMOHIM HA NOXMBHOMY CEpeLOBULLI AN rpafaLii rpubHMX poaiB Ta BUAIB 3 HACIHHA MLUEHUL
3a arpecuBHicTio. Lli naHi nonomMoxyTb 3p0OUTM BUCHOBKM NPO pe3yNbTaTUBHICTb MiKOEKCNEPTU3M HACIHHSA MWEeHUL
031MOi. AHani3 rpnbHOro KOMNIEeKCy NPOBENM Ha KApPTOM/SHO-IOKO3HOMY arapi. CeMuaeHHi KynsTypwm rpubis BUCiSM
y LleHTp Yawok MeTpi. BUsHaumnum niHiiHWA pict konoHin rpubis Ha KIA 3 noaaBaHHAM reHTamiumHy. byno BuByeHo
0cobnmnBoCTi po3BUTKY 12 npenctaBHMKIB MikobioTH HaciHHA 3 MiBHiYHOro Cxopy Ykpainm Bpoxais 2017-2019 pp.
3a aHanisy rpMbHOro KOMMIeKCy BCTAHOBUM [OMiHYBAHHS Alternaria sp.Ta He3HauyHe BUAiNeHHs Fusarium sp. MNepuwe
NOPIBHAHHA NiHiHOrO pocty Fusarium graminearum, F. poae Ta Alternaria tenuissima 'y 2017 p. nokasano, Wwo dy3apiesi
KONOHIi WBMAaLle pocTyTb Ha cepenoBuuli. Y 2018 p. aeTanbHO BUBUMAM 0COBNMBOCTI pocTy A. arborescens, SKui
LUIBMAKO 3aMHSB AOMIHYIOUE NONOXEHHS Y MiKOhNOPI HACIHHA NweHuLi, Ta ManonowupeHoro Trichothecium roseum. 3a
MOPIBHSHHS POCTY WBWAKOPOCTYYOro F. graminearum 3 nowmpenuM Aureobasidium pullulans Ta arpecusHuM Nigrospora
0ryzae BCTAHOBWMAM HAWLLBUALLNIA PO3BUTOK TPETLOMO Ta HAMMOBINBHILLKIA Apyroro BUAY. F. poae 3anoBHMB Yawky leTpi
Ha wocty poby, Penicillium — Ha 22-ry.Y 2019 p.y nepwomy gocnigi 3a nopiBHsHHS F. poae, F. sporotrichioides Ta
A.avenicola ppyrvin BUL MaB HaMripLi NOKa3HUKK PocTy. Y ApyroMy JOCNiAi BiH CTaB APYrMM 3a WBUAKICTIO PO3BUTKY
KONOHIi Npu pocnigXeHHi pocty ceMu BuaiB. [3onatu N. oryzae y 2018 p. 6ynu arpecuBHiwmmu, Hixk y 2019 p. Pict
KonoHi Ha KI'A He BNIMHYB Ha BMAINEHHSA rPMBIB 3 HACiHHA NWEHUL 03MMOi. 3a 3araibHOro LOMiHyBaHHS Alternaria sp.
HamBuMLLY pagianbHy WBKMAKICTb MaB N. oryzae. LBuako possuBanuce Fusarium sp. 3 (F. poae, F. sporotrichioides,
F. verticillioides i F. graminearum) Ta B. sorokiniana, A. arborescens Ta A. avenicola pocnu Ha piBHi 3 A. pullulans,
Penicillium Ta T. roseum 3a WBWAKICTIO BiACTaBaNM Bif iHWKX rpMbiB i HaWLOBLUE 3aNOBHIOBANM Yawku MeTpi.
A. tenuissima MaB HaMMeHLY pajianbHy WBUAKICTb pOCTY

KniouoBi cnoBa: rpubHMIM KOMMNEKC HACiHHS, PiCT KOMOHI, KapTONASHO-MIHKO3HMIA arap, NWeHULs 03MMa
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