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Phytopathogenic Mycobioma in Organic Production
of Raspberry (Rubus idaeus L.) Cultivars J Jay and Himbo-Top

Abstract. This study presents the findings on the influence of raspberry varieties on the species
composition of micromycetes in rhizosphere soil and on the vegetative organs of plants in
organic production. The mycobiota of raspberry varieties Joan ] and Himbo-Top was analysed
during plant ontogeny and the species composition of phytopathogenic microspecies in the
rhizosphere and on plant leaves was determined. It was found that the population is dominated
by fungi: Septoria rubi, West, Botrytis cinerea, Pers, Aspergillus niger, V. Tiegh, Alternaria
alternata, (Fr.) Keissl., Fusarium graminearum, Schwabe, regardless of the phase of plant ontogeny,
which are producers of mycotoxins. The results of the study suggest that during the phase of
inflorescence in the rhizosphere soil mycobiota and on the vegetative organs of raspberry plants
of the Joan ] and Himbo-Top varieties, the isolates of Septoria rubi and Alternaria alternata fungi
are characterised by the highest competitive ability. A study of raspberry cultivars has shown
a significant differentiation in the effect on the mycobiota of rhizosphere soil and vegetative
organs during intensive fruiting. It was found that isolates of Aspergillus flavus, Aspergillus niger,
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Aspergillus oryzae and Alternaria alternate, which parasitise plants of the Himbo-Top variety, are
characterised by a higher rate of radial mycelial growth and competitive ability compared to those

parasitising the raspberry variety Joan ]

Keywords: raspberries, rhizosphere, mycobiota, radial growth rate, vegetative organs of plants,

isolates, phytopathogens, organic production

RELEVANCE
Raspberries are a valuable berry crop but ob-
taining high and sustainable yields depends
on reducing losses caused by a range of pests
and pathogens, including widespread fungal
infections. The chronic nature of these diseas-
es, the propagation of raspberries by vegetative
means, and the lack of insufficient disease con-
trol during the growing season contribute to the
accumulation and spread of phytopathogen-
ic microbes. In the Forest-Steppe of Ukraine,
raspberries are affected by diseases, among
which the most common are anthracnose,
septoria, fusarium, and alternaria (Hvozdi-
ak, R.I, 2011). Their extensive spread can lead
to the loss of fruiting stems and shoots, which
significantly reduces yields. Plants lose resist-
ance to low temperatures and react poorly to
soil drought. The quality of planting material
deteriorates. Yields can drop as much as 40%
(Ostapenko, V.M., et al.,, 2013). In addition, the
pathogens of these diseases significantly re-
duce the nutritional and commercial quality of
berries. Among them are toxin-forming fungi,
which are considered to be factors of biological
pollution of biocenoses. Nowadays, the organ-
ic nature of fruits is highly regarded, and the
presence of toxin-forming micro-microbes in
raspberry agrophytocenoses poses a potential
danger of accumulation of harmful metabolites
in plant products. Therefore, it is necessary to
explore new technologies and varieties of rasp-
berries that can inhibit the development of phy-
topathogenic microbes long-term. Therefore,
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the present study investigated the biological
properties of isolates of phytopathogenic mi-
crobial agents present in the rhizosphere and
ground vegetation organs of raspberry plants
of foreign-bred raspberry varieties Joan J and
Himbo-Top during plant ontogeny.

The purpose of the study was to determine
the influence of remontant raspberry varieties
on the number and competitive ability of iso-
lates of phytopathogenic fungi parasitising the
rhizosphere and vegetative organs of plants un-
der organic production conditions.

ANALYSIS OF RECENT RESEARCH
AND PUBLICATIONS
The cultivation of berry crops, in particular re-
montant raspberries, using organic technologies
on industrial plantations involves the introduc-
tion of resistant varieties (Archer, L., et al., 2016,
Prakash, B., et al., 2011, Sekizuka, M., 2014, Terno-
vyi, YuM,, etal, 2010, Wang, Shiow, Y. & Lin, Hsin-
Shan, 2000). Ukrainian scientists confirm the
expediency of evaluating cultivars of cultivated
plants as an ecological factor in the formation
of a phytopathogenic background, which makes
it possible to address the problem of controlling
the number of populations of phytopathogenic
microbes in agrocenoses (Parfeniuk et al., 2015,
Parfeniuk et al., 2020). Varieties and hybrids are
known to stimulate or restrain the intensity of
spore formation of phytopathogenic fungi at
different stages of ontogeny (Parfeniuk, Al &
Beznosko, 1.V, 2012). It is known that the species
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of Fusarium spp. cause pathological changes in
experimental plants (stunted growth and wilt-
ing), although their aggressiveness is only mod-
erate and they were classified as the second
pathogenicity group (Furtat, I, 2020). However,
there is no data on the effect of raspberry re-
montant varieties on the pathogenic mycobi-
ota of the rhizosphere and vegetative organs of
plants at different stages of their development.
But it is the pathogenic mycobiota that signifi-
cantly reduces the quality and biological safety
of raspberry products.

MATERIALS AND METHODS

The research was conducted at the Department
of Agrobiological Resources and Environmen-
tally Safe Technologies of the Institute of Agroe-
cology and Nature Management of the National
Academy of Agrarian Sciences of Ukraine and
at the experimental field of Friendsbury LLC, lo-
cated on typical chernozem in the Myronivskyi
district of Kyiv Oblast and characterised by
moderate agroclimatic conditions. The study
was performed using raspberries of the Joan Jay
(British selection) and Himbo-Top® (Swiss selec-
tion) remontant varieties cultivated according

to the standard organic production technology
(Polianchikov, S. § Kapitanska, O.,2017). Microbi-
ological, phytopathological, mycological meth-
ods and methods of sampling raspberry plants
during the growing season were used during the
research (Bilay, VI, et al.,1982, Parfeniuk, A.IL, et
al.,, 2014, Zvyagintsev, D.G., 1991). Statistical anal-
ysis of the obtained results was performed using
Microsoft Office Excel.

RESULTS AND DISCUSSION

The results of the study showed that the mycobi-
ota of the rhizosphere and vegetative organs of
raspberry plants of the varieties Joan ] and Him-
bo-Top are dominated by fungi: Septoria rubi,
West, Botrytis cinerea, Pers, Aspergillus niger, V.
Tiegh, Alternaria alternata, (Fr.) Keissl, Fusarium
graminearum, Schwabe, regardless of the phase
of plant ontogeny, which are producers of my-
cotoxins. These micromycetes are producers of
mycotoxins characterised by different mecha-
nisms of action on living organisms and lead to
biological contamination of agroecosystems and
a decrease in crop quality (Table 1). Their myco-
toxins can cause dangerous diseases in humans
and animals.

Table 1. Species composition of phytopathogenic micromycetes of mycobiota
of raspberry plants of Joan ] and Himbo-Top varieties

Disease Pathogen Mycotoxins

Septoria Septoria rubi Properties only

Grey rot Botrytis cinerea Botrydial
Black mold Aspergillus niger Aflatoxin

Cladosporiosis

Cladosporium herbarum

Properties only

Alternariasis

Alternaria alternata

Tentotoxin

It is known that one of the important indi-
cators characterising the physiological activity
of phytopathogenic microsporidia is the average
radial growth rate of fungal cultures on nutrient

*)

media (Parfeniuk, A.L, et al., 2014). The results of
the studies revealed that the identified phyto-
pathogenic micromycetes have different rates of
radial mycelial growth (Figs. 1, 2, 3).
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Figure 1. Radial growth rate Kr (mm/h) of fungal isolates isolated from rhizosphere soil
and vegetative organs of raspberry plants in the phase of inflorescence extension
(left - raspberry variety Joan ], right - raspberry variety Himbo-Top)
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Figure 2. Radial growth rate Kr (mm/h) of fungal isolates isolated from rhizosphere soil
and vegetative organs of raspberry plants of the studied varieties in the phase of bud separation in
inflorescences (left - raspberry variety Joan J, right - raspberry variety Himbo-Top)
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Figure 3. Radial growth rate Kr (mm/h) of fungal isolates isolated from rhizosphere soil
and vegetative organs of raspberry plants of the studied varieties in the phase of intensive fruiting
(left - raspberry variety Joan J, right - raspberry variety Himbo-Top)
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According to the data presented in Fig. 1,
the highest radial growth rate of mycelium
(0164 mm/h and 0.127 mm/h) was observed on
isolates of S. rubi isolated from raspberry leaves
of JoanJ and Himbo-Top varieties in the phase of
inflorescence extension. At the same time, the
radial growth rate of F graminearum mycelium
isolated from both studied varieties was almost
three times lower and averaged 0.045 mm/h
and 0.041 mm/h, respectively. The results of the
study suggest that during the phase of inflores-
cence in the rhizosphere soil mycobiota and on
the vegetative organs of raspberry plants of the
Joan J and Himbo-Top varieties, the isolates of
S. rubi i A. alternata fungi are characterised by
the highest competitive ability.

During the bud separation phase, a signif-
icant increase in phytopathogenic mycobiota
was observed in the mycobioma of the rhizos-
phere and on the vegetative organs of raspber-
ry plants of the studied varieties. According to
the data shown in Figure 2, the highest rate of
radial mycelium growth was observed in the
culture of isolates of the species A. alternata
(0164 mm / h), isolated from rhizospheric soil
and vegetative organs of raspberry plants of the
Joan Jay variety. At the same time, on the variety
Himbo-Top, the maximum radial growth rate of
mycelium was observed in the culture of iso-
lates of A. flavus (0.174 mm/h). During this peri-
od, the growth of the mycelium of A. niger fungi
was almost unaffected by varietal differences
in raspberry plants. The highest activity and di-
versity of phytopathogenic micromycetes was
found in the inflorescences during the period
of bud separation compared to other periods
of raspberry plant ontogeny of the studied va-
rieties. This may be due to weather conditions
and characteristics of the physiological and bi-
ochemical properties of plants during this pe-
riod. At the same time, the lowest rate of radi-
al growth of fungal mycelium was observed in

»)

isolates of the species F. dhamipeagim, selected
from both raspberry varieties (0.042 mm/h and
0.06 mm/h).

The results of the analysis of the rate of ra-
dial growth of fungal colonies of isolates iso-
lated from the rhizosphere and leaves of rasp-
berry plants in the phase of intensive fruiting
(Fig. 3) showed that the highest rate of radial
growth of mycelium was characterised by iso-
lates of the species A. flavus (012 mm/h), isolat-
ed from the rhizosphere and leaves of raspber-
ry plants of the raspberry variety Joan J. At the
same time, the highest rate of radial mycelial
growth was demonstrated by isolates of A. niger
(0068 mm/h), A. oryzae (0.066 mm/h) and A. al-
ternata (0.062 mm/h) isolated from rhizosphere
soil and leaves of plants of the Himbo-Top vari-
ety. They showed the highest competitiveness
among the isolates of phytopathogenic microbi-
al species. The lowest rate of radial growth of fun-
gal mycelium during this period was observed in
isolates of A. alternata isolated from plants of
the raspberry variety Joan J (0.046 mm/h) and
F graminearum from plants of the variety Him-
bo-Top (0.045 mm/h).

CONCLUSIONS

In the phase of inflorescence extension in the
mycobiota of rhizosphere soil and vegetative or-
gans of raspberry plants, isolates of S. rubi fun-
gus showed the highest competitiveness on rasp-
berry varieties Joan | and Himbo-Top. During the
period of bud separation in the inflorescences,
the activity and diversity of phytopathogenic mi-
cromycetes significantly increase compared to
other periods of raspberry plant ontogeny of the
studied varieties. The raspberry varieties Joan J
and Himbo-Top differ significantly in their effect
on the competitiveness of phytopathogenic mi-
cro-microbes. In the mycobiota of rhizosphere
soil and vegetative organs of raspberry plants
of the variety Joan J during intensive fruiting of
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plants, the most competitive fungalisolateswere  of A. niger, A. oryzae Ta A. alternata showed high
A. flavus, and on the variety Himbo-Top, isolates ~ competitiveness.
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B. MiHepanoBa

AcnipaHTKa

[HCTUTYT arpoeKoNoril i NPUPOLOKOPUCTYBAHHA HaLioHaNbHOT akagemil HayK
03143, Byn. MeTponoriyHa, 12, m. Kuis, YkpaiHa

A. MapodeHiok

LokTop 6ionoriyHmx Hayk, npodecop

[HCTUTYT arpoeKooril | NPMPOAOKOPMCTYBAHHA HalioHaAbHOI akageMmii HayK
03143, syn. MeTponoriuHa, 12, m. Kuis, YkpaiHa

O. MiHepanos

HaykoBwuit cniBpobiTHWK

[HCTUTYT arpoeKoNoril i NPUPOLOKOPUCTYBAHHA HaLioHaIbHOT akagemil Hayk
03143, Byn. MetponoriyHa, 12, m. Kuis, YkpaiHa

diTonaToreHHa Miko6ioMa B opraHiYHOMY BUPOGHMLUTBI MaNNHU
(Rubus idaeus L.) copTiB hxeu )yxen Ta Xim6o-Ton

AHoTauUifa. Y CTaTTi IpeACcTaBIeHO Pe3yIBTaTy JOCIiIKEHHS BIUIMBY COPTIB MaJIMHU Ha BUTOBUM
CKJIQJ, MIKpOMIlleTiB y pu3ochepHOMy I'PYHTI Ta Ha BereTaTUBHUX OpraHax pPOCIHWH B yMOBax
opraHiuHoro BUpo6HUIITBA. [IpoaHasizoBaHO MiK06ioTy copTiB ManuHu [I3koaH ke Ta XiMb60-
Tom mpoTAroM OHTOTeHe3y POCJIMH Ta BU3HAUYEeHO BUAOBUN CKJIaZ GiTONIaTOreHHUX MiKpOMIlIETiB
y pu3ocdepi Ta Ha JUCTKAX POCIMH. BCTaHOBIEHO, IO B MOMYJALIl JOMiHYIOTh Ipubu: Septoria
rubi, West, Botrytis cinerea, Pers, Aspergillus niger, V. Tiegh, Alternaria alternata, (Fr.) Keissl.,, Fu-
sarium graminearum, Schwabe, He3aJIesKHO Bifi ¢pa3y OHTOreHe3y POC/IVH, SKi € MPoAyLIeHTaMU
MiKOTOKCHUHIB. Pe3ynbTaTél DOCTiIKEHHA CBig4aTh, 110 ¥ $a3y LBITIHHA B Miko6ioTi pusocdepu
TPYHTY Ta Ha BETeTaTUBHUX OpraHax POCIWH MaJIMHU COPTIB I3koaH K i XiM60-ToIl HaMBHUIIIOIO
KOHKYPEHTHOIO 3[aTHICTIO XapaKTepU3yIOThCa i3onaTu rpubiB Septoria rubi Ta Alternaria al-
ternata. JlociimyReHHsS COPTiB MaJIMHU TOKa3aJIo 3HA4YHy AudepeHIialliio BIUIUBY Ha MiK0ob6ioTy
pusochepHOro IPYyHTY Ta BereTaTUBHUX OpraHiB I 4Yac iHTEHCHBHOIO IUIOLOHOIIEHHS.
BcraHoBieHo, 1o i3onaTu Aspergillus flavus, Aspergillus niger, Aspergillus oryzae Ta Alternaria al-
ternate, sIKi MapasuTyIOTh Ha POCIMHAX COPTY XiM60-TOI, XapaKTEpPU3YIOTHCS BUIIIOK0 MBUIKICTIO
paziasbHOTO POCTY Milleslito Ta KOHKYPEHTHOIO 34aTHICTIO IIOPiBHAHO 3 TUMY, 10 [1apasuTyIoTh Ha
pocIMHaxX MaJIMHU COpTy JI3KoaH JI3K

KniouoBi cnoBa: MajnuHa, pusocdepa, Miko6ioTa, pafialbHUN PiCT, BETeTaTUBHI OpraHU POCIIVH,
i3oy1aTH, piTonaToreHu, opraHiuHe BUPOOHUIITBO
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