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The analysis of the seed material of the studied crops showed certain contamination with pathogenic micromycetes, from which
150 isolates were specified. Among the identified micromycetes, the dominant species were: Fusarium incarnatum, F. solani,
E culmorum, F. oxysporum, F. proliferatum, F. graminearum, F. verticillioides, F. langsethiae. It was established that the highest occur-
rence frequency of more than 60% characterized by mycomycetes of the species F. oxysporum in wheat and F. proliferatum in onions.
It was shown that the properties of the root exometabolites of cultural plants of the tested varieties depend significantly on the geno-
type of the variety. Exometabolites of Mulan and Skagen winter wheat varieties are able to significantly suppress the mycelial growth
of colonies and the intensity of sporulation, as well as the viability of spores of pathogenic strains of F. oxysporum, which was almost
2 times lower than the control. At the same time, the exometabolites of winter wheat plants of Podolyanka and Natalka varieties are able
to influence the growth and development of colonies of the £ oxysporum fungus that developed at the control level to a lesser extent.

It was found out that at the initial stages of subcultivation, plant exudates of onion cultivars stimulated the growth of F. prolifera-
tum mycelium, but already on the sixth day of subcultivation, inhibition of mycelium development and a decrease in the growth rate
of the pathogen were observed. In turn, inhibition of sporulation was observed in all variants compared to the control samples. The
exometabolites of the sprouts of the cultivars demonstrated 1.5-2 time reduction of the sporulation of the fungus. It should be noted
that the exometabolites of hot onion varieties (like Tkachenkivska, Lyubchyk, Varyag, Globus) significantly reduced sporulation com-
pared to semi-sweet onion varieties (Mavka, Amfora), with Veselka variety, which was on par with hot varieties, being an exception.
This indicates that the root exometabolites of the cultural plants of the tested varieties are characterized by fungicidal and bactericidal
properties, which are caused by a complex of biologically active substances, which are able to influence the development of pathogenic
mycobiota in different ways. On the basis of the research, exometabolites of cultural plants can be considered one of the mechanisms
of influence of the plant variety on the intensity of the fungal phytopathogenic background formation. Key words: micromycetes,
onions, winter wheat, plant metabolites, agrophytocenoses, biosafety.

Ex3omeTtannodiTi copTiB KyJbTYPHHX POCIHH B aJIeJIONATHYHUX BigHOcHHaX 3 MikpoMmineramu pony Fusarium Link Genus.
Besnocko 1.B., Mynpak O.B., 'aspuiiok JI.B., 'opran T.M.

AHaIti3 HaCIHHEBOTO MaTepiary JOCHiIKYBaHUX KyIbTyp ITOKa3aB KOHTaMIHAIII0 TAaTOTeHHIMHI MIKPOMIIIETaMH 13 IKuX OyJI0 BHIi-
neno 150 ¢ironarorennux izonsriB. Cepen sikux Oynu Bunu: F. incarnatum, F. solani, F. culmorum, F. oxysporum, F. proliferatum,
E graminearum, F. verticillioides, F. langsethiae. BctaHOBIEHO, 110 HAWBHIIOIO 4acTOTOIO TparuistHHA (60%) XapakTepu3yBaics
MIKpOMIIIETH BUAIB F. oxysporum Ha nieHui Ta F. proliferatum — va muOyni pimgactiii. [TokazaHo, o BIaCTUBOCTI KOPEHEBUX €K30-
MeTa0OMITIB KyJIbTYPHUX POCINH BHIIPOOOBYBAHMX COPTIB ICTOTHO 3aJICKUTH BiJl TEHOTHITY cOpTy. EX30MeTa00MiTH MIIEHUIT 03UMOi
coptiB Mysan Ta CkareH B 3Ha4HIH Mipi 3/[aTHI MPUTHIYyBaTH MilleTiaIbHUH PICT KOJIOHIH Ta IHTEHCHBHICTH CHOPYJISLIT 1 KUTTE-
3JIaTHICTB CIIOp (ITONATOreHHUX ITaMiB F oxysporum, kUi Maibke B 2 pa3u OyB HIDKYMM 3a KOHTpOJb. [lopsn 3 ThM, ex3oMeTa-
OouTiTH pOCIHMH TMIIeHUIi 03uMoi coptiB [lomonsHka, Hartamka 3marHi B MEHIIINA Mipi BIUTMBATH Ha PICT 1 PO3BUTOK KOJIOHIN Tprba
F. oxysporum, 1110 pO3BUBaBCs Ha PiBHI KOHTPOJIIO. BUSBIIEHO, 1110 Ha MOYATKOBUX eTanax CyOKyJIbTHBYBAaHHS €KCYIaTH POCIHH COPTO3-
paskiB nuOyi pimyacTol CTUMYIIOBANH PicT Mienito F. proliferatum, ane Bxe Ha mocty 100y CyOKyJIbTUBYBaHHS CIIOCTEpIiraay MpHu-
THIYE€HHS PO3BHUTKY MILIEIIIO Ta 3HWKEHHS IIBHJIKOCTI POCTY MaToreHHy. B cBOro 4epry y BCiX BapiaHTaX CIIOCTEpIirayii MPUTHIUYCHHS
criopyJsii y mopiBHSHHI 3 KoHTposeM. Ek3oMeTabomiTi TapoCTKiB COPTIB 3HU3MIIN CHOpPYIsLifo rpuda B 1,5-2 pasa. Ciij 3a3HaunTH,
10 eK30MeTadoITiTH rocTpux coptiB mmoOym (TkaueHkiBcbka, JIlroOunk, Bapsr, [T100yc) 3Ha4HO 3HIKYBAJIM CIIOPYIIALIIO B TOPiBHIHHI
3 HamiBcosnoakumu copramu (MaBka, AMdopa) BUHATOK CTaHOBHB copT Becenka, 110 OyB Ha piBHI 3 rocTpumu copramu nuoymi. e
CBIYMTH NPO Te, IO KOPEHEBI €K30MeTa0OIIITIB KyJIbTypHUX POCIHH BUIIPOOOBYBAaHHX COPTIB XapaKTepH3yIOThCs (YHTIINIHIMHI
Ta GaKTePUIUINMHI BIACTHBOCTSIMH, IO 0OYMOBIIOIOTHCSI KOMIUIEKCOM 0i0JIOTIYHO aKTHBHUX PEYOBHH, SKi 34aTHI TTO-Pi3HOMY BILIH-
BaTH Ha PO3BUTOK MAaToreHHoi MikoOioTH. Ha migcTaBi goCHiKeHb, €K30METa0O0MITH KyJABTYPHUX POCIHH MOXKHA BBaYKATH OIHUM i3
MEeXaHi3MiB BIUIMBY COPTY POCJIMH Ha iHTEHCHBHICTh (hopMyBaHHs rpuOHOTO (iTonaroreHHOro GoHy. Knouosi cnoea: MIKpOMILETH,
nuOyIis, 03UMa TIICHHUIS, METa0OITH POCIHH, arpodiTOIeHO3H, Oi00e3meKa.
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Formulation of the problem. In the conditions of
anthropogenic load, the rate of spread of pathogenic
microorganisms increases more and more intensively,
their resistant forms with increased aggressiveness are
formed, which causes a decrease in the biosafety of plant
production [1, 2, 3].

Mycomycetes  of  the  species  including
F. graminearum, F. solani, F. oxysporum, F. proliferatum,
due to their inherent wide specialization, are able to infect
various types of plants, such as peas, beans, cucumbers,
onions, tomatoes, and all representatives of the cereal
family [4, 5, 6]. However, one of the most common
causative agents of fusarium wilt of cereal crops is
F oxysporum [7, 8] and recently the micromycete
F. proliferatum dominates among onion [9, 10].

Analysis of recent research and publications.
Contamination of food products with mycotoxins
caused by the development of fusarium wilt of cultural
plants is currently a serious problem all over the world
[11, 12, 13]. From many angles, fusariosis is a unique
plant disease, and this causes significant difficulties in
researching it [14, 15]. A special etiology is one of these
special features, which means the participation of the
species Fusarium Link in various pathogenesis of the
complex of representatives [16]. Infestation of plants by
these micromycetes not only damages the crop to the
point of loss, but also significantly reduces the sowing
and nutritional quality of seed material, therefore it
is considered one of the most dangerous diseases of
agricultural crops [17, 18].

Formulation of research objectives. Therefore, the
purpose of our study was to study the role of metabolites
of different cultural plants of winter wheat and onion

crops in allelopathic relationships with micromycetes
F. oxysporum and F. proliferatum.

Statement of the main material. The 150 isolates
of pathogenic micromycetes of the genus Fusarium Link
were isolated from the seeds of the investigated crops
of various varieties, among which the typical dominant
species were: F. incarnatum, F. culmorum, F. oxysporum,
F. proliferatum, F. graminearum, F. verticillioides,
F. langsethiae. Due to the fact that the highest occur-
rence frequency of more than 60% was characterized by
mycomycetes of the species F. oxysporum on wheat and
F. proliferatum on onions, further studies looked closely
at the influence of the exometabolites of cultural plants
varieties on the cultural and morphological characteris-
tics of these strains (Fig. 1).

The effect of exometabolites of the different varieties
of cultural plants on the rate of radial growth of myce-
lium of the micromycete F. oxysporum was determined.
It was established that the exometabolites of cultural
plants of different varieties significantly affect the indi-
cated indexes (Fig. 2).

The smallest diameter of the fungus F. oxyspo-
rum colonies was observed during subcultivation with
exometabolites of winter wheat varieties Skagen, Mulan,
which, on the eighth day, turned out to be 39—40 mm and
was twice as low as the control one. At the same time,
exometabolites of winter wheat varieties Natalka and
Podolyanka stimulated the growth of the micromycete
colony, the diameter of which was 65-75 mm, which
is almost on a par with the control parameter which is
77 mm. This testifies to the different biochemical com-
position of the root secretions of the varieties and the
significant influence on the physiological activity of the

Fig. 1. The fungal colonies, isolates grown on potato dextrose agar (PDA)
incubated at 25 °C. for 14 days:
a — F incarnatum; b — F. solani; ¢ — F. oxysporum, d — F. proliferatum,
i — F. culmorum, j — F. graminearum, k — F. verticillioides; | — F. langsethiae
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Fig. 2. The influence of metabolites of different varieties of cultural plants on the growth
of the mycelium of the micromycete F. oxysporum (winter wheat)

F. oxysporum fungus. At the initial stages of subcultiva-
tion, the growth rate of the mycelium of the micromycete
against the background of metabolites of winter wheat
varieties was 0.1-0.2 mm/h (Fig. 2), while the growth
rate of the mycelium in the control variant was almost
twice as high which was 0. 3 mm/hour. During the fourth
and sixth days of subcultivation of the colonies of the
fungus F. oxysporum with root exometabolites of win-
ter wheat plants of the above varieties, an increase in
the radial growth rate of mycelium by 0.3 mm/h was
observed, and a decrease during the 8th day by 0.1-0,
2 mm/hour. At the same time, on the control variant,
the rate of mycelium growth increased linearly during
each day and was 0.3-0.4-0.5-0.6 mm/h, respectively.
(Fig. 2). The obtained results give a reason to believe
that the antifungal properties of the root exometabolites
of different varieties of winter wheat plants are able to
restrain the growth and development of the mycelium of
the fungus F. oxysporum.

The reproductive capacity of the micromycete
F. oxysporum under the influence of exometabolites of
different varieties of cultivated plants differed in differ-
ent ways depending on the variety and its physiological
and biochemical properties. Under the influence of the
exometabolites of winter wheat varieties Skagen and
Mulan, the intensity of sporulation ranged from 148.61
to 245.93 pcs. of spores, and the percentage of germi-

nated spores was 35-40%. At the same time, under the
influence of exometabolites of winter wheat varieties
Natalka and Podolyanka, the intensity of sporulation
was in the range of 475,495-509,111 pcs. of spores, and
the percentage of the germinated spores was 55-60%.
(Fig. 3).

Whereas in the control version, these indicators
were 1.5-2 times higher and amounted to 578,576 pcs,
respectively (80% of germinated spores). This indicates
that the antifungal property of root exometabolites vari-
eties of cultural the tested varieties of winter wheat sig-
nificantly depend on the genotype of the variety and can
significantly influence reproductive development micro-
mycete F. oxysporum (Fig. 3).

In the study of the effect of the plant metabolites
on the micromycete F. proliferatum, hot and semi-hot
onion varieties of domestic selection were used, such
as: Tkachenkivska, Mavka, Veselka, Lyubchyk, Varyag,
Globus, Amfora. Changes in the growth and development
of the population of the micromycete F. proliferatum were
observed under the influence of root exudates of differ-
ent varieties the onion cells. In the course of the study,
it was established that exometabolites of onion varieties
stimulated the growth of the mycelium the fungus at the
initial stages of subcultivation. The diameter of the colony
the micromycete F. proliferatum on the third day of
subcultivation with exudates the sprouts of onion varieties
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Fig. 3. The influence of metabolites of different varieties of cultural plants on the intensity
of sporulation and the viability of spores of the micromycete F. oxysporum (winter wheat)

172



Beznosko 1., Mudrak O., Havryliuk L., ...

EXOMETALOBITE OF THE VARIETIES...

was in the range of 15.3—17.7 mm, while the size of the
colony in the control variant was 15.0 mm (Fig 4).

On the sixth day, the diameter of the micromycete col-
ony under the influence of the exudates of the sprouts of
the variety samples ranged from 46.5 to 50.0 mm, while
the size of the colony in the control sample was 48.0 mm.
The speed of the radial growth of the mycelium gradually
decreased under the influence of exometabolites of onion
varieties: Tkachenkivska, Mavka, Lyubchyk, Varyag,
Amfora: 0.4 mm/h. However, the influence of the exome-
tabolites of Veselka and Globus varieties on the growth
rate of the mycelium of the micromycete was at the con-
trol level: 0.5 mm/h. From the ninth day of subcultivation,
a decrease in the rate of radial growth was observed in all
samples within the range of 0.2—0.3 mm/h, except for the
variant with exudates of the Veselka variety: 0.4 mm/h,
which is at the control level. The diameter of the colo-
nies in the variants ranged between 76.3-78.7 mm and
81.0 mm in the control variant.

On the twelfth day, the colony of F. proliferatum in
the control sample reached the capacity of the medium
and stopped its growth. Variants with sprout exudates
reached the capacity of the medium on the fifteenth day.
Therefore, the root metabolites of the sprouts of the
studied onion varieties showed an inhibitory effect on
the growth of F. proliferatum colonies.

Under the influence of metabolites of onion varieties
on the micromycete F. proliferatum, it was established
that all varieties suppress the reproductive capacity of the
micromycete, up to 46.16-55.79 million pcs. per 1 cm?
under the influence of metabolites of semi-acute (Mavka,
Veselka, Amfora) varieties up to 28.33—59.26 million
pcs. per 1 cm? and sharp (Tkachenkivska, Lyubchyk,
Varyag, Globus) varieties compared to the control one
reaching 77.86 million pcs. per 1 cm? (Fig. 5).

Metabolites of the varieties Tkachenkivska,
Lyubchyk, Varyag and Globus significantly reduced
the viability of micromycete spores, which was in
the range of 20.5-51.1%, at the same time, under
the influence of metabolites of the varieties Mavka,
Veselka, Amphora, the micromycete had a viability of
42.6-61, 5% In the control version of the study of the
micromycete F. proliferatum, high conidia viability
of 84.1% was observed, which is 1.5-2 times higher
than under the influence of exudates of onion varieties.
It should be noted that the metabolites of the Globus
variety significantly inhibited not only the intensity of
sporulation of the micromycete F. proliferatum, but
also the growth and development of mycelium. It can
be assumed that onion metabolites will have a greater
antifungal effect on micromycetes that do not parasitize
this crop.

0,7

- 0,6

90
£ g0 &8

g 70 -

5 60 03 : :
S 50

)

= 30

>

=

=)

o

&)

Tkachenkivska
Tkachenkivska

3 day
mmm Colony diameter, mm

y
=@ Mycelial growth rate, mm/h

- 05
- 0,4
03
- 0,2
Lo,
- 0,0

Mycelial growth rate, mm/h

Tkachenkivska
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of the mycelium of the micromycete F. proliferatum

g % asd,l 0 g
o = 80 —B 80 ‘5
TE 70 N 6155 70 £
g_E 60 \ 17 T 60 = NS
- \ > == ~ = 35
32 50 g 50 08
5 £ 240 = 51 = 379 40 =5
48 2l N &
23 830 N 30 5@
s g2 36,6 M= =
5220 20,5 12 E
7 =
22 10 T 10z
£ = 0 0
= @
=g > > > > % & S
PR ~ g N & & ) \a N
ﬁ CJDQ @w 46%6 v& Q&'é \;&o 4‘2’6 O\o

X

)

»

F
=@ Number of germinated spores, %

Fig. 5. The influence of metabolites of different varieties of onion on the intensity
of sporulation and the viability of spores of the micromycete F. proliferatum
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Therefore, the root exometabolites of cultivated plants
of the tested varieties are characterized by suppressive
properties caused by a complex of biologically active
substances, which are able to influence the development
of pathogenic mycobiota in different ways. The above
research results suggest the use of water-soluble
substances as an alternative to fungicides.

Conclusions. Therefore, the root exometabo-
lites of cultivated plants of the studied varieties are

characterized by fungicidal and bactericidal proper-
ties, which are caused by a complex of biologically
active substances capable of different effects on the
development of pathogenic mycobiota. Based on the
conducted studies, the exometabolites of cultivated
plants can be considered one of the mechanisms
of the influence of the plant variety on the inten-
sity of the formation of the fungal phytopathogenic
background.
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