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Attention is focused on the fact that in recent years there has been epiphytotic dieback out
of many species of forest woody plants both in Ukraine and in other countries of the world,
which has a dynamic character and a tendency to grow. In the deep pathology of this phenom-
enon, phytopathogenic bacteria, which have high reproduction energy and can penetrate the
plant both from the outside and cause a pathological process as vital obligates, were left
without attention.

It has been established that the most common and harmful disease of common ash in
Ukraine is tuberculosis. The causative agent of the disease is the phytopathogenic bacterium
Pseudomonas syringae pv. savastanoi Gard. affects both trunks, branches and shoots, and
inflorescences of common ash. Bacteria Pseudomonas sp., Pseudomonas fluorescens Mig.,
Pseudomonas syringae Van., Erwinia herbicola Eh., Xanthomonas sp. were isolated from tu-
berculous pathology as a concomitant myco- and microbiota and micromycetes Cladosporium
cladosporiodes Fres., Ulocladium botrytis Preus., Mycelia sterilia (dark), Mycelia sterilia (orange),
Fusarium heterosporum Lin., Fusarium sp., W., Cylindrocarpon didymium Har., etc.

The mechanism of systemic relationships of the components of myco- and microbiota of
tuberculous pathology of common ash in the regulation (self-regulation) of pathogenicity and
aggressiveness of vital obligates has been investigated. Attention is focused on the prospects
and expediency of using the antagonistic properties of myco- and microorganisms and bio-
logical products based on them for the prevention and protection of tree plantations from
bacterial pathogens.

It is shown that the pathology of common ash is a multifaceted phenomenon with interre-
lated processes of an infectious and non-infectious nature. The need to distinguish between
the etiology and pathogenesis of this negative phenomenon is indicated, that is, not to mix the
factors that lead to the weakening of ordinary ash (factors catalyzing the disease) and the
factors that cause its epiphytotic dieback.

Keywords: bacteria, fungi, common ash, antagonism, Pseudomonas syringae pv. savas-
tanoi.

Introduction. Mico- and microorgan-
isms are an integral part of the forest
biocenosis, which determines its depth,
which is directly involved in all stages
of growth and development of woody
plants and the utilization of mortmass
and detritus. Among the systematic and

functional groups of myco- and micro-
biota, a special place is occupied by phy-
topathogenic endophytes of various tro-
phic specializations, capable of causing
significant ecological, economic and so-
cial damage under certain conditions,
which is confirmed by deep pathology
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with massive (epiphytotic) dieback out
of many species of woody plants (Scots
pine, spruce European, silver birch, com-
mon ash, in somewhat smaller volumes
common oak, white fir, aspen, common
hornbeam) both in Ukraine and abroad.

Analysis of recent researches and
publications. In particular, the degrada-
tion and mass dieback out of tree planta-
tions has reached a global level and has
been noted practically throughout the
entire range of many ash species, includ-
ing common ash, both in European coun-
tries and in the USA and Asian countries
(EPPO, 2020).

The pathology was first discovered in
Northern and Central Europe in the 1990s
(Kowalski & Holdenrieder, 2009), and
then was discovered in Germany and
Sweden (Langer, 2017), Norway (Talge,
2009), the Czech Republic, Slovakia and
Finland (Jankovsky & Holdenrieder,
2009), Austria (Halmschlager & Kirisits,
2008) and Hungary (Kirisits et al., 2009).
In 2008, the disease spread to France
(Husson, 2011), in 2009 it was Italy and
Greece (Ogris, 2010), which caused the
trees to dieback. The latest reports of
noted pathology of Fraxinus excelsior L.
were received from Belgium (Chandelier,
2009), Netherlands, England and Ireland
(COST, 2011). In Ukraine, pathological
dieback of ash has been reported since
2014 (Davydenko et al., 2013; Goychuk
& Kulbanska, 2014; Matsiakh & Krama-
rets, 2014). Ash is currently dieback in
30 European countries (COST, 2011).

From different parts of the planet,
there are reports of similar and different
etiology and symptoms of tuberculous
pathology. Based on scientific research,
many possible pathogens — fungi have
been put forward (Kowalski & Holden-
rieder, 2009; Lygis et al., 2005; Przybyt,
2002; Langer, 2017) (in particular, Hy-
menoscyphus fraxineus Bar., which was
identified in Ukraine (Davydenko et al.,

2013), bacteria (Cherpakov, 2012; Goy-
chuk et al., 2019), nematodes (John,
1967; Ryss & Polyanina, 2018), myco-
plasmas (Bricker & Stutz, 2004), repre-
sentatives of harmful entomofauna (Kor-
da et al., 2019), as well as the influence
of climatic and soil-hydrological indica-
tors (Goberville et al., 2016), however,
no consensus has been reached yet.

Materials and methods of research.
Material for the study of the peculiarities
of tuberculous pathology of common ash
was collected in fresh oak forests of
Western Podillia of Ukraine, which, as
you know, are optimal for the growth of
highly productive deciduous forests with
the participation of Fraxinus excelsior,
in particular, in natural conditions on the
territories of state forestry enterprises
(Chortkivske forestry enterprise, Terno-
pilske forestry enterprise, Buchatske for-
estry enterprise). In the study area, Frax-
inus excelsior usually grows in mixed
stands with Acer pseudoplatanus L., Acer
platanoides L., Quercus robur L., Tilia
cordata Mill., Alnus glutinosa (L.)
Gaerth., Prunus avium L., Carpinus avi-
um L. and Ulmus campestris L., U. gla-
bra Mill. However, there are also mono-
cultures of ash, which are also character-
ized by high productivity. The vast
majority of stands with Fraxinus excel-
sior have a stand density of 0.7-0.8. The
age groups are dominated by middle-age
and pre-matured stands, which account
for about 58 % of the area of stands.

Affected samples were taken accord-
ing to pathology of varying intensity,
from trees of different age groups (young,
by middle-age and matured stands) and
from different parts of the trunk in trans-
verse and longitudinal sections — from
the bark, from the affected bast part, on
the border of healthy and affected wood
and visually healthy tissue.

During the research, reconnaissance
and detailed methods of forest patho-
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logical examinations were used, as well
as methods of phytopathological, micro-
biological and mycological studies ac-
cording to generally accepted methods
(Patyka, 2017), due to which studies of
the pathogenic, anatomical-morphologi-
cal, cultural and antagonistic properties
of Pseudomonas syringae pv. savastanoi
and associated bacteria and micromycetes
in the tuberculous pathology of ash (Goy-
chuk, 2020a).

In the laboratory of the D. K. Zabo-
lotny Institute of Microbiology and Virol-
ogy of the NASU homogenized and
plated on potato agar (PA) pieces of af-
fected tissues. Bacterial cultures were
grown in a thermostat at a temperature
of 26 °C. The number of microorganisms
depending on functional and other traits
was tested for their growth on special
nutrient media (potato agar, meat-peptone
agar, meat-peptone broth, malt extract of
agar, a medium of Chapek, etc.). The
pathogenic properties of the isolates were
manifested in laboratory and field condi-
tions by artificial infection of vegetative
and generative organs of common ash
and indicator plants (Phaseolus vulgaris
L., Nicotiana tabacum L., Kalanchoe la-
ciniata L.) with a bacterial suspension
with a titer of 108-109 cellsxml! (ac-
cording to turbidity standard). Control —
sterile tap water. The placement and size
of bacterial cells, Gram staining, the mor-
phology of colonies of microorganisms,
their biological, biochemical and cul-
tural properties were studied using spe-
cial methods (Patyka, 2017).

To determine the ability of bacterial
isolates to ferment various sources of
hydrocarbons, the mineral medium of
Omelyansky was used. The following
organic compounds were used as sources
of carbohydrates: lactose, xylose, rham-
nose, trehalose, raffinose, L-arabinose,
maltose, sorbitol, salicin, sucrose, galac-
tose, fructose, glycerin, mannitol, citrate.

The enzymatic or oxidative pathway of
glucose uptake was determined by the
growth of microorganisms on Omelyan-
sky’s medium under anaerobic conditions
under a 1 cm layer of vaseline oil. The
indicator was an aqueous solution of bro-
mothymol blue. Milk and gelatin were
used to detect proteolytic enzymes in
bacteria. Interactions between microor-
ganisms were investigated by the method
of delayed antagonism. The test cultures
were a standard set of bacterial strains
from the collection of the Department of
Phytopathogenic Bacteria of the
D. K. Zabolotny Institute of Microbiol-
ogy and Virology of the NASU, as well
as isolated by us from vegetative and
generative organs of common ash.

The antibacterial activity of biopesti-
cides based on Bacillus sp. was investi-
gated by titration and on ash in vivo.

To assess the typicality of the species
of micromycetes and to determine their
position in the structure of dominance in
the biocenosis, we applied the criterion
of a spacious frequency of occurrence.
To study the typical diversity of fungi in
the biogeocenosis, we used the concept
of the seasonal frequency of occurrence
of the species. To characterize the species
composition of fungi in the wood sam-
ples under study, the Sorensen-Chek-
anovsky similarity coefficient was used.

Results of the research and their
discussion. Nowadays, practically all
systematic groups of myco- and micro-
organisms (as causative agents of dis-
eases) are known on ordinary ash — fun-
gi, bacteria, mycoplasma-like organisms
(MPO), viruses, viroids, as well as algae,
lichens, higher flowering plants, etc. Our
research is aimed directly at establishing
the species composition and mechanism
of systemic relationships of the compo-
nents of the myco- and microbiota of
tuberculous pathology of common ash to
regulate (self-regulate) the pathogenicity
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Fig. 1. Symptoms of tuberculous pathology of common ash: @ — general view
of the affected Pseudomonas syringae pv. savastanoi tree; b — tuberculous formations
on the trunk; ¢ — the consequences of joint colonization of the ash trunk
with the causative agent of tuberculosis, nectriosis and wood-coloring fungi

and aggressiveness of vital obligate as a
permanent (inalienable, obligatory) pre-
sentation in a part of the plant organism.

The symptomatology of tuberculous
pathology of common ash in the study
region is typically infectious and mani-
fests itself on the branches, trunks, and
generative organs of ash. At the same
time, instead of a smooth greenish-grey
bark, small elliptical soft tumors are
formed due to local swelling of the bark
and filling the voids with an odorless
gray sticky bacterial mass.

Over time, the affected areas of the
trunk become flattered, crack, the cam-
bium and bast in the middle part die off
and collapse. In the center of tuberculous
formations, a crack forms, which over
time heals. However, complete over-
growth does not occur. From year to year,
new tumors form, which spread both
along the length and the perimeter of the
trunk (branch). As a result, specific long-
term lesions are formed, which outward-
ly resemble a “scab” (Fig. 1).

The number of wounds on a tree de-
pends on the degree of injury and the

age of the tree, but generally, on one
affected tree, dozens and even hundreds
of foci of tuberculosis can be counted.
The presence of lesions deep in the
trunk, which is overgrown with wood,
usually spread along with the annual
rings. Rotten areas on the trunk of an
ash tree are formed exclusively during
mixed infection with the formation of
open ulcers with the participation of
wood-destroying and wood-coloring
fungi, in particular from the Ascomy-
cota and Basidiomycota divisions. In the
formation of open wounds (ulcers), usu-
ally the causative agents of common or
stepped cancer, mainly Nectria galli-
gena Bres., are involved or Endoxylina
stellulata Rom. (anamorph — Libertella
fraxini Ogan.). And then the disease pro-
ceeds with symptoms characteristic of
these pathogens (stepped open ulcers are
formed).

To establish the etiology of this phe-
nomenon, we conducted special myco-
and microbiological analyzes, the result
of which is the identification of the
pathogen and the species composition of
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Fig. 2. Number of colony-forming units (CFU) bacteria isolated from vegetative
and generative organs Fraxinus excelsior

concomitant myco- and microbiota of
tuberculosis pathology.

As a result of determining the species
composition of the pathogenic micro-
flora of tuberculous pathology of com-
mon ash, 7 species of bacteria were iden-
tified. The analysis of the obtained re-
sults showed the similarity of the studied
samples with the following species:
Pseudomonas syringae pv. savastanoi, P.
fluorescens, P. syringae, Pseudomonas
sp., Erwinia. herbicola, Xanthomonas sp,
Bacillus subtilis Eh. and Bacillus pumilus
Eh. According to the results of artificial
infection, the isolates showed pathoge-
nicity both on ash-key, young ash trunks
(branches), and on indicator plants. At
the same time, they were non-pathogen-
ic to the leaves of common ash (only
minor damage to the leaf blade remained
at the sites of the introduction of the bac-
terial inoculum).

The average values of bacteria iso-
lated from the vegetative and generative
organs of Fraxinus excelsior ranged from
1 to 168 CFU (Fig. 2). The largest num-

ber (116, 168 CFU) of bacteria was ob-
tained by isolating Pseudomonas syrin-
gae pv. savastanoi.

Also, thanks to the results of artificial
infection of common ash by injection
into the trunks of a suspension of a dai-
ly culture of microorganisms (8.6—
9.97 CFUxml!") and by introducing a
pure bacterial culture under the bark
(14.1-21.27 CFUxml") (both in vivo and
in vitro), we confirmed the bacterial eti-
ology of tuberculous pathology (Fig. 3)
and isolated the pathogen — the phyto-
pathogenic bacterium Pseudomonas sy-
ringae pv. savastanoi. When carrying out
the above-mentioned works, circadian
rhythms of plant resistance (Gvozdyak,
2005) to bacteriosis pathogens were tak-
en into account.

The agent isolated by us has typical
features for the genus Pseudomonas.
These are non-spore-bearing mobile rods
0.4—0.8%1.3-3.0 microns in size, gram-
negative, placed singly, in pairs or in
short chains, sometimes in groups, lo-
photrichs, with 1-6 polar flagella. The
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Fig 3. The result of artificial infection of the organs of common
ash Pseudomonas syringae pv. savastanoi

ends of the sticks are smoothly rounded.
On the potato agar, colonies are grey-
white, smooth, round, transparent, with a
denser center, with an equal or slightly
wavy, sometimes with a blue tint, edge.
Colonies on meat-peptone agar are small,
2-3 mm in diameter, grow slowly, gray-
white, round, flat, or convex, with a notch
in the center, transparent, with an equal
or wavy edge. On meat-peptone broth, the
growth is moderate, bacteria form uni-
form cloudiness. No growth was found
on the Czapek and Omelyansky medium.
The strains are not homogeneous ac-
cording to physiological characteristics.
The aerobic, not fermenting glucose un-
der vaseline oil. Bacteria assimilate su-
crose, galactose, fructose, glycerin, man-
nitol, citrate; do not assimilate lactose,
xylose, rhamnose, trehalose, raffinose,
L-arabinose, maltose, sorbitol, salicin.
They do not reduce nitrates. They cause
a hypersensitivity reaction on the leaves
of Nicotiana tabacum and form a fluo-
rescent pigment on the potato agar.
Growth was noted at 37 ° C. Accord-
ing to the given signs, the causative agent
of tuberculous pathology is close to that
described in the literature (lacobellis &
Caponero, 1998; Cherpakov; 2012; Ra-
mos et al., 2012; Suresh & Rupert, 2016;

Caballo-Ponce et al., 2017; Goychuk et
al., 2019).

In particular, growth (no growth) on
most nutrient media, significant variabil-
ity with food sources, relationship in the
production of enzymes. The main differ-
ences are the absence of fluorescence in
liquid nutrient media and the slow ab-
sorption of carbohydrates and alcohols.
The heterogeneity and plasticity of this
species are associated with the possibil-
ity of expanding the spectrum of nutri-
tious plants.

In the course of our analysis of my-
cobiota, affected by tuberculous pathol-
ogy of ash branches in the region, of the
study in total (including identified only
to the level of the genus Fusarium sp.
and Phoma sp.). Were identified 7 genera
and 10 species of micromycetes. Usually,
the affected tissue samples had a mixed
infection (Fig. 4).

The analysis of the obtained results
showed the similarity of the studied sam-
ples with the following species: Acremo-
nium strictum, Cladosporium cladospo-
riodes, C. didymum, Fusarium spo-
rotrichiella Bilaivar. (Peck) Wol.,
Fusarium heterosporum, Fusarium sp.,
Mycelia sterilia (dark), M. sterilia (or-
ange), Phoma sp., Ulocladium botrytis.
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Fig. 4. Colonies of micromycetes isolated from vegetative and generative organs
of affected trees Fraxinus excelsior: a — Mycelia sterilia (orange),
M. sterilia (dark), Cladosporium cladosporiodes, Ulocladium botrytis;
b — U. botrytis, Phoma sp., C. cladosporiodes

Based on the results obtained, it is
possible to differentiate the identified
species into separate categories, in par-
ticular, to assert that Ulocladium botrytis
is a typical dominant species (spatial and
seasonal frequency of occurrence exceeds
60 %). Typical numerous species in-
clude — Phoma sp., Cladosporium clado-
sporiodes, Mycelia sterilia (orange). Fol-
lowing the types of rare species — Acre-
monium strictum, Cladosporium
didymum, Fusarium sporotrichiella,
F. heterosporum, Fusarium sp. and
M. sterilia (dark). There are no random
species. Ulocladium botrytis is character-
ized by a high occupancy rate (57.1 %),
while Acremonium strictum, C. didymum,
and Fusarium sporotrichiella are charac-
terized by a low one (14.3 %). F. heteros-
porum (Fig. 5).

Based on the calculation of the So-
rensen-Chekanovsky similarity coeffi-
cient (S > 0.5), we see that there are
significant differences between the spe-
cies composition of the compared stages
of the study. In general, the results of the
study showed that the mycobiota of in-
fected branches of common ash is char-
acterized by the presence of a complex
of pathogenic species, dispersedly local-

ized over the affected area. The results
obtained confirm the assumption of the
presence of a complex biological com-
plex, dieback of tree stands. We also
found a disease known as “ash dieback”
(“deadly disease” of ash, “peripheral
dying off”, “pathogenic dieback of ash™)
in the studied stands). It should be noted
that the symptoms have fundamental dif-
ferences in comparison with tuberculosis.
In affected plants, there is a rapid gradual
(sometimes sudden) crown death due to
the formation of local necrotic areas on
the shoot (trunk). The leaves above the
lesion site wither (starting from the top),
and by the end of summer they turn black
(like those burnt by fire) and do not fall
off for a long time.

Studies have shown that the micromy-
cete Chalara fraxinea Kow. is the caus-
ative agent of ash dieback (Kowalski,
2006; Davydenko et al., 2013; Matsiakh
& Kramarets, 2014). At the same time,
attention was focused on the fact that C.
fraxinea is an anamorph of Hymenosy-
phus pseudoalbidus (Kowalski & Hold-
enrieder, 2009). We have isolated sev-
eral species of anamorphic fungi from the
pathology of the ash dieback type (we
failed to isolate C. fraxinea) and bacteria,
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Fig. 5. Spatial and seasonal frequency of occurrence of micromycetes
of tuberculous pathology of common ash

in particular Pseudomonas syringae pv.
savastanoi, Erwinia horticola and Xan-
thomonas sp. Artificial infection of ash
organs with micromycetes did not lead
to symptoms similar to “ash dieback”,
and bacterial infections caused patho-
logical processes similar to ash tubercu-
losis.

To initiate processes related to the
activity of natural populations of hyper-
parasites, which are ecologically and tro-
phically combined with bacterial phyto-
pathogens, we investigated the relation-
ship, in particular antagonistic, in the
systems of “phytopathogenic bacteria-
hyperparasites” of tuberculous pathology
of common ash.

The study of systemic relationships,
primarily antagonistic, between different
types of myco- and microorganisms, in-
cluding saprotrophs and pathogens,
pathogens of infectious plant diseases,
including bacteriosis, in the context of
identifying active antagonists to patho-
genic components of myco- and micro-

biota is extremely important and relevant.
To study the antagonistic relationships in
the system “bacterium-bacterium” and
“bacterium-micromycete” in the labora-
tory, we used both isolated by us and
collection strains of bacteria Pseudomo-
nas syringae 8511, Pseudomonas savas-
tanoi 9174, as well as micromycetes
Ulocladium botrytis, Phoma sp., Clado-
sporium cladosporiodes, Acremonium
strictum, Cladosporium didymum, Fu-
sarium sporotrichiella, F. heterosporum,
F. sp.

All strains were used in cross-reac-
tions “basic culture-test culture”. A total
of 108 variants of reactions were deliv-
ered. During the research, we did not find
antagonistic relationships between test
cultures — pathogens of Fraxinus excel-
sior in the system “bacterium-bacterium”.
In contrast to bacteria, micromycetes iso-
lated from the vegetative and generative
organs of Fraxinus excelsior showed
some antagonistic activity against phyto-
pathogenic bacteria. The most active
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were Ulocladium botrytis and Cladospo-
rium cladosporiodes with mean sterile
zones of 5.8 and 4.9 mm, respectively.
They suppressed to varying degrees all
test cultures of phytopathogenic bacteria.
The activity of the other three micromy-
cete species, Acremonium strictum, Fu-
sarium heterosporum, and F. sporotrich-
iella, was selective. They did not inhibit
the growth of Pseudomonas sp. (“Kr4”)
and Pseudomonas syringae pv. savas-
tanoi (“Kr4”) and weakly inhibited Pseu-
domonas syringae pv. savastanoi (“H1”)
and the collection Pseudomonas savas-
tanoi 9174. Other species of micromyce-
tes did not show antibacterial activity.
Bacteria Pseudomonas syringae pv.
savastanoi (H1), Pseudomonas syringae
8511, Pseudomonas savastanoi 9174
were the most sensitive to all types of
micromycetes.

Regarding the reverse effect, phyto-
pathogenic bacteria on micromycetes, in
most cases their antifungal activity was
zero. Minor areas formed by the action
of bacteria on micromycetes are also vir-
tually zero. Such a result was obtained
in the laboratory on an artificial nutrient
medium, which differently affects the
growth and activity of bacteria and mi-
cromycetes. In particular, bacteria grow
intensively on the potato agar, and the

25
20

growth of micromycetes is inhibited. At
the same time, bacteria do not grow on
Czapek medium due to the presence in
these media of different nutrients for mi-
cromycetes and bacteria. Under natural
conditions, the interaction in the systems
“bacterium-bacterium”, “bacterium-mi-
cromycete”, “micromycete-bacterium”
can and obviously should be different,
because the micro- and microorganisms
are influenced by various factors (woody
plant at certain stages growth and devel-
opment, its physiological state, the pres-
ence of a pathology, meteorological (syn-
optic) factors, including as catalysts of
pathology, compliance of forest woody
plant with forest conditions, etc.). How-
ever, experiments with coniferous forest
woody plants have shown that phyto-
pathogenic bacteria (so-called vital obli-
gates) in natural conditions outside the
pathological process do not affect the
growth of micromycetes (Gvozdyak,
2005; Goychuk, 2020b). Studies of bio-
logical products (“Victant” and “P27ant”)
based on aerobic spore-forming bacteria
Bacillus sp. no high antimicrobial activ-
ity was revealed for all studied cultures
of microorganisms, and their activity de-
pended not only on the type of bacteria
but also on which organs of the ash tree
it was isolated from (Fig. 6).
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Fig. 6. Antimicrobial activity of “Victant” and the strain “P27ant”
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It was found that bacteria of the genus
Bacillus sp. can suppress the adhesion
and survival of phytopathogenic P. syrin-
gae pv. savastanoi on the surfaces and
tissues of test plants, eliminating the
pathogen population or decreasing its
density with a possible attenuation of
properties, the mechanism of which re-
quires further research. Thus, our studies
in combination with the results of other
scientists indicate the presence of dis-
eased trees Fraxinus excelsior complex
biocomplex of pathogenic species, which
directly involved in the dieback of ash
stands. And, we found elements of an-
tagonistic relationships between compo-
nents of different systematic and func-
tional groups of myco- and microorgan-
isms indicate the possibility and
necessity of using this phenomenon in
the context of positive and negative feed-
back mechanisms to develop methods of
biological protection of forest woody
plants, including Fraxinus excelsior,
from pathogens of infectious diseases,
including bacteriosis.

Conclusions and future perspec-
tives. Currently, the deterioration of
phytosanitary conditions of plantations
with the participation of Fraxinus excel-
sior is associated with various biotic
(harmful entomofauna), biotic parasitic
(micromycetes, bacteria, nematodes,
mycoplasma factors, as well as adverse
climatic (synoptic, synoptic, and many),
including “ash dieback” and tuberculo-
sis, which indicates the need for com-
prehensive studies of pathologies of for-
est woody plants, including epiphytic,
in particular, diseases of forest woody
plants are currently associated with
exogenous infection.

Isolated by us the causative agent of
tuberculous pathology of common ash
Pseudomonas syringae pv. savastanoi on
the following grounds is close to that de-
scribed in the literature: growth (no
growth) on most nutrient media, signifi-
cant variability in relation to nutrient
sources, and so on.

Erwinia horticola, Pseudomonas sp.,
P. fluorescens, P. syringae, P. aglomer-
ans, Xanthomonas sp., spore-bearing bac-
teria Bacillius sp., as well as micromy-
cetes Acremonium strictum, Cladospori-
um didymum, Fusarium sp., Fusarium
sporotrichiella, F. heterosporum, Phoma
sp., Ulocladium botrytis and the like iso-
lated at different stages of tuberculous
pathology of Fraxinus excelsior. Affect-
ed plants at any age have hidden faults
in the wood (blackening, cracks, rotten
areas with a significant spread along the
trunk), which devalues it.

It was found that both isolated phyto-
pathogenic bacteria and concerning test
cultures of bacteria did not reveal antago-
nistic activity. In contrast to bacteria, mi-
cromycetes isolated from the vegetative
and generative organs of common ash are
characterized by a large antagonistic activ-
ity concerning phytopathogenic bacteria.
Thus, we found, like other researchers,
elements of antagonistic relationships be-
tween components of different systematic
and functional groups of myco- and mi-
croorganisms indicate the possibility and
necessity of using this phenomenon in the
context of positive and negative feedback
mechanisms for the development of means
and methods of biological protection for-
est woody plants, including Fraxinus ex-
celsior, from pathogens of infectious dis-
eases, including bacteriosis.
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Kynb6aHcbka I. M., loituyk A. ®., lWeeus M. B. .
MIKO- | MIKPOOPTAHI3MU TYBEPKYJIbO3HOI MATONOrI ACEHA 3BUHAMHOIO
B YKPAIHI TA B3AEMOBIAHOCUHU MDX HUMU

OcmaHHIiMu pokamu criocmepieaembcsi enigpimomitiHe ecuxaHHs 6acambox eudie ricosux
depesHUX POC/UH SIK 8 YKpaiHi, mak i 8 iHwux KpaiHax ceimy, sike mae OuHaMiyHul xapakmep i
meHOeHyito 0o 3pocmaHHs. Ocobrniugy ysazy HUHIi HeobxiOHO npudinumu Oeepadauii sceHesux
HacalxeHb, emuosiozisi namornoail sikoi noe’sizaHa i3 gpimonamozeHHoro 6akmepieto — Pseudomonas
syringae pv. savastanoi. 3azanbHa cxema docnidxeHb mybepKynb03HOI mamonoeii Fraxinus excelsior
nepedbayana maki emanu: pekoeHocyupyeasnbHi ma demarnbHi niconamono2idyHi 06CcmexXeHHs 3a
3azanbHonpuliHAMuUMU nicieHUYO-makcayilHuMu ma c¢himonamonozgiyHumu memodamu; 8i06ip
ypaxeHuUx opaaHie i mKaHuH; i3075Uisi MIKO- | MIKpOOp2aHi3Mie y qJucmy Kynbmypy; nepesipka
namoeeHHuUX enacmusocmel sudineHux izonamis ma ix ideHmucbikauyisi; OCiOKeHHs aHmMa2oHICMUYHUX
83aeMO8IOHOCUH y cucmemi «bakmepis—b6akmepisi», «bakmepis—MikpoMiuemy» siK MOXIUBUX YUHHUKI8
iHOyKUii 0emymaujitHux npouyecig y nicosuli 6ioyeHos. 36y0HuUK mybepKynbo3y eede 00 hopMy8aHHS
murnosux my6epKynb03HUX 8UPA30K Ha 8Be2emamuBHUX ma 2eHepamusHUX opaHax siceHa 38u4aliHo20.
Xapakmep namozeHe3y 3ax80pH8aHHS — XPOHIYHUU, 8a20MO 8rM/U8aE Ha OHMO2EeHe3 POCITUHU,
30Kkpema sede 00 hopMysaHHsI nomnimopghHUX munie 8ad depesuHu ma deghopmauil HaciHHS y depes
cmuernoezo eiky. [lepesa Morn00020 8iKy 2uHymb yHaciOoK CrinlbHOT iHGbeKuil 3 iHWuUMU iHgbeKyitiHumMu
aeeHmamu. [epesa nopocrie8o20 MOX0OXEHHS giOMuparomp y rnepwi poKuU Mic/si 3apaxeHHs.
JocnidxeHHs1 MexaHi3My CcuCmeMHUX 83aEMUH (30Kpema, aHmaz2oHICmu4YyHUx) cknadoeux MiKo- i
Mikpobiomu my6epKyrnbo3Hoi namosnoeii sceHa 38udyaliHo20 dae MOXIU8iCMb 8mpymumucs y npoyec
peaynauii namoeeHHocmi U azpecusHocmi gimanbHUX 06/liczamos, WASAXOM 3acmoCcy8aHHs
bionpenapamis Onsa npoginakmuku i 3axucmy 0epesHUx HacadxeHb 8i0 36yOHuUKie bakmepiosie. Ha
pisHUx cmadiax mybepkynso3Hoi namornoeii Fraxinus excelsior L. i3onbosaHi Erwinia horticola,
Pseudomonas sp., P. fluorescens, P. syringae, P. agglomerans, Xanthomonas sp., criopoHOCHi
b6akmepii Bacillius sp., a makox mikpomiyemu Acremonium strictum, Cladosporium cladosporiodes,
Cylindrocarpon didymum, Fusarium sp., F. sporotrichiella, F. heterosporum, Phoma sp., Ulocladium
botrytis mowo, AKi eukopucmaHi 8 00CiOXeHHsIX SIK «aHmurnod» 36ydHuka myb6epKynbo3y.
BcmaxosneHo, wjo 6akmepii pody Bacillus sp. 30amHi npuzHiyyeamu adeesito i 8uxusaHHs
gimonamozaeHHux P. syringae pv. savastanoi Ha MoeepxHsIX i 8 MKaHUHax Mecm-pOoCIIUH, eniMiHyr4U
nonynsyiro namozaeHa abo 3MeHwyroyu il winbHicmb 3 IMOBIPHOK ameHyuieto enacmusocmed,
MexaHi3m sikoi mompebye nodanbwux 00CiOXeHb.

Knroyoei cnoea: 6akmepii, epubu, siceH 3suyalHul, aHmazoHism, Pseudomonas syringae pv.
savastanoi.
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