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Abstract. Intensive dieback of Fraxinus excelsior L. in the Forest-Steppe zone of Ukraine has led to a
significant deterioration in the sanitary condition of ash stands and increased the risk of losing their
ecosystem stability, making this issue particularly urgent amid the simultaneous influence of pathogens
and the activation of a complex of stem-damaging insect species. This study aimed to analyse the
ecological role of common ash in forest ecosystems, as well as to assess the sanitary condition and
causes of ash stand decline, particularly the impact of Hymenoscyphus fraxineus and Agrilus planipennis.
The study employed methods of analytical review, synthesis of previous research, critical comparison
of results obtained by different authors, and logical-structural generalisation to identify key patterns in
the development of pathological processes in ash stands. It was established that common ash supports
intensive nutrient cycling due to litterfall with a high content of calcium and magnesium, and the rapid
mineralisation of organic matter, which supports soil fertility and understorey development. According
to the analysed studies, more than 950 associated species have been recorded, including 44 obligate
and 62 highly specialised organisms,demonstrating the ash’s importance for biodiversity. The loss of ash
reduces the rate of organic matter mineralisation and disrupts the nitrogen and carbon balances in the
soil. Analysis of the sanitary condition in the Right-Bank Forest-Steppe of Ukraine showed that the most
severely affected stands are located in the Cherkasy and Vinnytsia regions, where the area of dieback
exceeds 600 ha. The main degradation factors include infections caused by Hymenoscyphus fraxineus,
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damage by Agrilus planipennis, bacterial diseases, and the combined influence of saprotrophic fungi.The
results also indicate a strong relationship between the intensity of damage and tree age, stand density,
and soil type, which enables the identification of zones at the greatest risk
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condition of forests

Introduction

Forest dieback and degradation are complex
processes driven by multiple factors, including
long-term weakening of forest stands, stressful
weather conditions, and subsequent infestation
by pests and pathogens. Climate change, pro-
longed droughts, and unstable groundwater lev-
els play a key role. As a result, trees become less
resilient, and stress factors trigger their decline,
which is further accelerated by the activity of
harmful organisms. V. Tkach & O. Kobets (2025)
examined the impact of climate change and mil-
itary aggression on Ukraine’s forests, revealing
significant degradation of forest ecosystems. They
highlighted how these factors, alongside environ-
mental stressors, exacerbate forest health dete-
rioration and lead to biodiversity loss. The study
emphasised the need for urgent conservation
efforts and sustainable management practices to
mitigate further damage.

From the late 20* to the early 21st century,
a significant deterioration in the sanitary condi-
tion of many tree species was recorded. These
changes were caused by the combined influ-
ence of abiotic, biotic, and anthropogenic factors
that together reduced the resistance of trees to
pests and pathogens (Polk et al., 2022). Since the
2000s, the issue of widespread ash dieback has
become widely discussed both in scientific circles
and among forestry professionals in Ukraine and
beyond. According to T. Pyvovar et al. (2023), the
degradation of ash stands has affected large parts
of Europe, including the Baltic states, Poland, Nor-
way, Sweden, Germany, Austria, Switzerland, and
several other countries.

I. Matsiakh & V. Kramarets (2020) noted that
the primary weakening factor is the invasive fungus

Hymenoscyphus fraxineus, which causes ash die-
back disease. Symptoms include necrotic bark
lesions, disruption of the conductive system, and
rapid mortality of trees of various ages. Weak-
ened trees are easily colonised by secondary in-
fections, such as Armillaria spp. and Pseudomonas
spp., which accelerate their death. Additional
pressure is exerted by invasive phyllophagous
insects, among which a prominent pest is the
ash leaf-curl aphid Prociphilus fraxinifolii. Scien-
tists J.P. George et al. (2024) have established that
these insects reduce photosynthetic activity and
further weaken tree’ resistance to diseases. The
spread of harmful organisms is facilitated by in-
tensive international trade in planting material
and climate change, which enable their move-
ment and acclimatisation.

C. Fritsch et al. (2024) noted that under the
influence of anthropogenic changes, drought,
and fragmentation of forest stands, the area of
dieback centres continues to expand, the condi-
tion of ash stands continues to deteriorate, and
their age structure is shifting. The combination
of these factors highlights the need for more de-
tailed research on pathological processes and the
development of effective measures to preserve
common ash in natural and artificial ecosystems.

However, despite significant progress in
studying ash dieback pathology, several impor-
tant knowledge gaps remain. In particular, re-
gion-specific factors of ash stand degradation
under current climate change conditions are still
insufficiently explored. The interactions between
Hymenoscyphus fraxineus and secondary pests
and pathogens in Eastern European forests, es-
pecially in Ukraine, also remain poorly assessed.

Scientific Reports of the National University of Life and Environmental Sciences of Ukraine. 2025. Vol. 21, No. 6



In addition, there is a notable lack of long-term
monitoring data on the extent of ash dieback,
which would allow accurate tracking of the dy-
namics and intensity of these processes. The
study aimed to examine the ecological impor-
tance of common ash within forest ecosystems
and evaluate the health of ash stands, focusing
on the factors contributing to their decline, par-
ticularly the influence of Hymenoscyphus fraxi-
neus and Agrilus planipennis.

The article utilised scientific sources, includ-
ing publications in peer-reviewed journals, mon-
ographs, and conference proceedings. The main
information databases used for source retriev-
al were Google Scholar, Scopus, ResearchGate,
Web of Science, as well as university electronic
archives and open-access resources of inter-
national scientific organisations. The selection
of sources was based on the principles of sci-
entific novelty, reliability, relevance, represen-
tativeness, and thematic correspondence to the
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issue of pathological ash dieback. The analysis in-
cluded studies addressing the aetiology, distribu-
tion,influence of biotic and abiotic factors,and con-
servation measures for Fraxinus excelsior L. stands.

Ecological role of common ash

(Fraxinus excelsior L.)

in forest ecosystems
Common ash (Fraxinus excelsior L.) plays a key role
in the functioning and stability of European forest
ecosystems. As noted by A. Kaminska et al. (2025),
ash stands have the ability to stabilise the micro-
climate, regulate soil moisture and fertility, and
serve as a habitat for numerous plant and animal
species (Fig. 1). Owing to its rapid nutrient cycling
and the high content of base cations in its litter,
ash supports favourable conditions for the devel-
opment of the herb layer and soil microbiota. Its
root system contributes to soil structure formation,
while leaf litter enriches the soil with nutrients,
ensuring efficient mineralisation of organic matter.

Figure 1. Common ash plantations

Source: authors’ photo

The degradation of ash due to dieback has
significant ecological consequences: crown den-
sity decreases, light availability and the micro-
climate of the understorey change, conditions
for herbaceous and bryophyte species deterio-
rate, and the biogeochemical balance becomes
disrupted. Such changes can potentially lead to
reduced biodiversity and the loss of ecosystem

services. Although ash can grow in various soil
types and climatic conditions, optimal conditions
for its growth are usually observed on moist, clay-
rich soils that provide sufficient moisture and
nutrients. Therefore, it is most often found along
forest edges, riverbanks, and lake shores (Vasaitis
& Enderle, 2017). From an ecological perspective,
ash also plays an important role in maintaining
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biodiversity. According to R. Mitchell et al. (2014),
953 species associated with ash have been record-
ed in the United Kingdom, of which 44 are obli-
gate - completely dependent on this tree species -
and 62 are highly associated. These organisms
include fungi, mosses, lichens, and invertebrates.
This demonstrates the wide ecological connec-
tions of ash and its irreplaceable role in support-
ing various trophic levels of forest communities.

A distinctive feature of ash is its formation of
mycorrhizal associations with a relatively narrow
range of fungi (Vasaitis & Enderle, 2017). Howev-
er,due to the low specificity of these associations,
the loss of ash is unlikely to cause a drastic de-
cline in fungal diversity, though it may affect the
overall balance within soil microbial communi-
ties. Research by T. Riutta et al. (2012) shows that
changes in stand structure, particularly the loss of
ash, influence the activity of micro-and macro-or-
ganisms, altering litter decomposition dynamics
and the carbon cycle. According to S. Fuchs et
al. (2024),an important ecological function of ash
is its contribution to nutrient cycling. Ash leaf lit-
ter is characterised by high calcium and magne-
sium content and a low carbon-to-nitrogen ratio.
Ash sheds its leaves while they are still green,
facilitating the rapid return of nitrogen, phos-
phorus, potassium, and sulphur to the soil and
increasing soil fertility. Ash roots also decompose
faster and contain more nutrients compared with
other broadleaf species (Agan et al., 2020). Due to
the activity of microorganisms and invertebrates,
the mineralisation of organic residues proceeds
more intensively, ensuring a more complete nutri-
ent cycle and preventing excessive accumulation
of litter (Vasaitis & Enderle, 2017).

The replacement of ash by tree species with
more acidic and slowly decomposing litter, such
as beech or oak, may lead to reduced nutrient
availability and a decline in plant species with
high soil-fertility requirements. This, in turn,
affects the species composition and function-
ing of the ecosystem, decreasing the diversity
of ground vegetation (Langer, 2017). Studies by

T. Hultberg et al. (2020) confirm that the loss of
ash results in noticeable changes in soil pro-
cesses and nutrient cycling. The authors found
that the disappearance of ash reduces the rate
of organic matter mineralisation, disrupts the
nitrogen and carbon balances, and influences
the formation of soil microbial communities.
J. George et al. (2022) noted that due to its com-
bination of characteristics of both a pioneer spe-
cies and a stable component of forest stands, ash
can participate in both primary and secondary
succession, serving as an important intermediary
element in forest regeneration and the forma-
tion of forest structure. In mature forests, ash
often grows within mixed stands, where it may
be a dominant species or a component of com-
munities with beech (Fagus sylvatica), peduncu-
late and sessile oak (Quercus robur, Q. petraea),
small-leaved and large-leaved lime (Tilia cordata,
T. platyphyllos), birch (Betula pubescens), alder (Al-
nus glutinosa, A. incana), and other species. Thus,
common ash is one of the key tree species that
shape ecological balance, trophic interactions,
and biogeochemical processes within Europe-
an forest ecosystems. Its dieback and gradual
decline may have long-term consequences for
forest structure, productivity, and biodiversity,
necessitating the development of strategies for
the conservation and restoration of this species.

As shown by J. Richter et al. (2025), ash-dom-
inated forests are characterised by higher under-
storey species diversity compared with commu-
nities dominated by beech or alder. Under ash
canopies, favourable light and moisture condi-
tions develop, supporting numerous shade-toler-
ant and moisture-dependent herbaceous species.
The authors analysed over 1,900 phytosociologi-
cal descriptions from northern Germany, creating
an ecological baseline prior to the onset of wide-
spread ash dieback.The results demonstrated that
an increasing proportion of ash in the upper can-
opy is directly associated with higher understorey
diversity. They identified 43 vascular plant spe-
cies closely associated with ash forests, including
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Veronica montana, Paris quadrifolia, Sanicula euro-
paea, and Carex sylvatica, among others. Many of
these species have limited distributions and are
sensitive to changes in microclimate and light
conditions, which makes them highly vulnerable
to ash decline. Research by K. Turczanski (2020)
confirms that common ash (Fraxinus excelsior L.)
is an important component of European forest
ecosystems, significantly influencing soil con-
ditions, understorey dynamics, and biocoenotic
stability. The authors found that soil acidity (pH)
and organic matter content are directly linked
to the intensity of ash defoliation. In areas with
more neutral pH and higher organic matter con-
tent, trees exhibited better physiological condi-
tion, and the understorey supported greater plant
species diversity. The results indicate that ash
strongly affects soil processes - through its litter,
root system, and chemical composition of its leaf
litter, it regulates soil fertility and the growth con-
ditions of other plants. Changes in ash condition
(particularly due to dieback) lead to alterations in
understorey structure, reduced species diversity,
and deterioration of soil trophic status.

Thus, Fraxinus excelsior L. performs a multi-
functional ecological role in forests, including
maintaining soil fertility and chemical balance,
supporting understorey diversity, and influencing
the structure and stability of forest ecosystems.
Froman ecologicalstandpoint,the loss of ash leads
to changes in forest structure, decreased soil fer-
tility, and the disappearance of associated micro-
organisms, fungi,and invertebrates. Its weakening
or death may trigger long-term shifts in troph-
ic chains and the structure of biogeocoenoses.

Early detection and geographic spread
of ash dieback
The first cases of ash dieback were recorded
in 1990 in Poland (Kowalski, 2006). This dis-
ease, known as ash dieback (ADB), is caused by
the pathogen Hymenoscyphus fraxineus and has
spread extensively across Europe over the past
30 years, advancing at a rate of 30 to 70 km per
year. Ascospores of Hymenoscyphus fraxineus were
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found up to 100 metres ahead of the disease front,
indicating that the fungus often becomes well es-
tablished in an area long before visible symptoms
appear (Orton et al., 2018). ADB affects European
ash throughout its natural range; the pathogen
has been detected in the United Kingdom and
Ireland since 2012 (Coker et al.,, 2019). Long-term
studies have shown that Hymenoscyphus fraxineus
may have been present in Poland as early as the
1960s, where the disease went unnoticed due to
a lack of knowledge about its symptoms.

Despite significant media attention, monitor-
ing, and responses to suspected signs of decline,
the causes of the disease’s spread remain incom-
pletely determined (Kirisits et al,, 2010; Chande-
lier et al, 2016). At early stages, the disease is
difficult to detect because it can easily be con-
fused with several other tree disorders (Vasaitis &
Enderle, 2017). Studies by R. Becker et al. (2020)
conducted in the United Kingdom revealed that
some trees already exhibited pronounced ADB
symptoms before 2012. Using dendrochronologi-
cal methods, it was established that the infection
of these trees could have occurred in 2004-2005.
Initial cases of ADB may be highly localised or
spread slowly due to factors such as mating-type
incompatibility, environmental conditions, and
the isolation of ash trees in agricultural land-
scapes. The lack of targeted ADB surveys before
2012 and low public awareness of the disease’s
symptoms resulted in its spread remaining unde-
tected for a long time.

Ash leaves become infected by ascospores
that are dispersed by wind. The fungus then en-
ters through the petiole and branches into the
tree tissues. Repeated infections result in rapid
crown dieback, often leading to tree death within
a few years. Detecting new infections is difficult
because the damage can remain unnoticed for
up to three years. Symptoms of infection include
wilting of branches in the upper crown and ver-
tical bark cracks (Liziniewicz et al., 2022). Norwe-
gian researchers O. Diaz-Yanez et al. (2020) have
been monitoring the spread of Hymenoscyphus
fraxineus in southwestern Norway since 2008 and
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estimated its spread rate at 51 km per year. They
also recorded a 74% increase in ash mortality af-
ter the disease became widespread. Although the
proportion of ash in Norway’s national invento-
ry plots is very low, these results indicate a high
invasiveness of the pathogen, which does not
depend on host density. Alternative hosts were
identified - living or dead trees of several species,
including Acer platanoides, Alnus spp., Betula spp.,
Corylus avellana, Fagus sylvatica, Juniperus commu-
nis, Picea abies, Pinus sylvestris, Populus tremula,
Prunus spp., Quercus spp., Salix spp., and Sorbus
aucuparia. This knowledge may contribute to the
conservation of biodiversity associated with ash.

In 2022, European scientists published a
large-scale study on ash dieback across Europe.
They identified 407 sites in 27 countries where
ash occurs.The study period covered 1987-2020. It
was found that between 1987 and 2000, tree mor-
tality was moderate and sporadically recorded in
Spain, France, Romania, Slovakia, Italy, Lithuania,
and Moldova. Between 2000 and 2010, mortality
accelerated mainly in Poland, Lithuania, Belarus,
Sweden, Denmark, Germany, the Czech Republic,
and some regions of France. Although mortality
remained low (1%-3%) in most countries, signifi-
cant losses (10%-100%) were recorded at certain
sites in Poland and Sweden. Between 2010 and
2020, mortality increased sharply across Europe.
The most striking example is southern Scandina-
via, where all ash trees died at eight of the sur-
veyed sites (Margais et al., 2022).

German researchers S. Fuchs et al. (2024) con-
ducted a study showing that ash dieback, caused
by the fungus Hymenoscyphus fraxineus, is close-
ly linked to environmental conditions and stand
structure. Based on observations of 1,365 trees
across eleven monitoring sites throughout Ger-
many, they found that the most severe damage oc-
curred on wet hydromorphic soils, in stands with
high ash density, and among younger and thinner
trees. Moreover, severe basal infections proved to
be a reliable indicator of probable tree mortality.
The study also indicated that despite a general
trend of stand decline, the condition of individual

trees improved at six of the eleven sites, suggest-
ing the natural selection of more resistant geno-
types. The researchers concluded that, to preserve
ash, it is necessary to avoid establishing pure
ash stands, especially on waterlogged sites, and
instead focus on selecting less susceptible pop-
ulations and promoting mixed stands. The study
by M. McMullan et al. (2018) on the spread of ash
dieback in Europe significantly expanded under-
standing of the disease’s dynamics and the factors
influencing its progression. The authors empha-
sised that Hymenoscyphus fraxineus had spread
across much of the continent before it was official-
ly identified as the causative agent of ash dieback.

A.Agan et al. (2020) highlighted that the in-
tensity of tree infection depends on the biological
characteristics of ash, particularly tree age, and
site conditions, which determine its vulnerabil-
ity. These findings confirm that the population
dynamics of the pathogen are complex, and the
scale of its spread requires long-term monitoring
and the development of adaptive management
strategies. Studies within the German FraxForFu-
ture programme demonstrated that disease se-
verity depends on site conditions, stand structure,
and tree age. Ash dieback was more pronounced
in areas with high tree density and on hydromor-
phic (wet) soils, whereas large, dominant trees
were more resistant to the pathogen. This indi-
cates selective natural survival - the gradual per-
sistence of more tolerant individuals may form
the basis for species recovery.

In many countries, measures have been im-
plemented to limit the spread of ash dieback and
to preserve ash trees. These measures include the
felling and burning of infected trees, the estab-
lishment of plantations using genetically clean
seed material, monitoring the spread of the dis-
ease, and conducting scientific research to identi-
fy effective control methods (Nielsen et al., 2022).
Key measures to control the spread of the disease
and conserve ash trees include:

» mechanical control methods;

» identification and selection of genetically
resistant trees;
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» monitoring programmes for disease spread;

» development of new, effective control
strategies.

European countries have implemented na-
tional research programmes on ash dieback,
focusing on various aspects of the biology and
ecology of this disease. Only through the shared
utilisation and synthesis of existing knowledge
has it been possible to achieve a comprehensive
understanding of ash dieback and develop mod-
ern practical recommendations for the sustain-
able management of Fraxinus stands in Europe.
These measures have been carried out using an
innovative interdisciplinary approach involv-
ing plant pathologists, breeders, and foresters
(McKinney et al,, 2011; Lenz et al., 2016).

In addition to ADB, another significant threat
to Fraxinus excelsior L. is the Emerald Ash Borer
(EAB) (Agrilus planipennis),an invasive insect from
Asia that kills ash trees (Fig. 2). EAB was first de-
tected in the United States in south-eastern Mich-
igan in 2002. According to estimates by the U.S.
Department of Agriculture, EAB had been present
in the region since the 1990s (Petter et al.,, 2020).

Figure 2. General appearance of the EAB
Source: David Cappaert, Michigan State University

In the United States, the response to EAB has
been coordinated by the Animal and Plant Health
Inspection Service (APHIS), the U.S. Forest Ser-
vice, and the Agricultural Research Service. Key
measures have included biological control, mon-
itoring using traps, and the search for effective
methods to regulate pest populations. Research
has focused on identifying biocontrol agents,
particularly parasitic wasps, and assessing the
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ecological and economic impacts of the EAB
spread (Jonsson & Thor, 2012).

Ash dieback is an example of a serious patho-
gen-induced disease that reduces the commercial
value of timber and has negative consequences
for forestry and forest conservation. The scale of
biological invasions has increased significantly,
with no signs of this trend slowing down. It is ev-
ident that greater efforts are required to control
and prevent the introduction of new pests and
pathogens. However, the global scale of spread
and the anthropogenic movement of plants and
plant products pose challenges to the effective-
ness of such measures.

Since the 1990s, ash mortality has sharply
increased and has already reached catastrophic
levels in northern Europe, where most trees had
disappeared from study sites by the end of 2020.
Research provides critical information on the
impact of Hymenoscyphus fraxineus (ash dieback,
ADB) and the EAB (Agrilus planipennis) on ash
stands. Scientific data indicate the widespread
occurrence of both ADB and EAB in Europe and
Ukraine.ADB has been recorded across significant
parts of Europe, including the United Kingdom,
Ireland, Spain, Sweden, and Ukraine (Davyden-
ko et al., 2022). Researchers have emphasised the
difficulty of early disease detection, as symptoms
may be inconspicuous or easily confused with
other tree pathologies. This complicates the de-
lineation of disease spread and the implementa-
tion of necessary control measures, highlighting
the high potential for further pathogen expan-
sion into new regions. The importance of system-
atic monitoring and the application of appropri-
ate control measures is strongly emphasised.

Sanitary conditions and causes
of degradation of Fraxinus excelsior L.
stands in the Right-Bank
Forest-Steppe of Ukraine
According to the State Forest Resources Agency of
Ukraine, common ash plantations cover an area of
151.6 thousand hectares, which accounts for 2.4% of
the forested lands of the forest fund. In particular, in
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the Cherkasyregion,ash plantations occupy 12 thou-
sand hectares (Meshkova, 2019). During the 1980s
and 1990s,before the outbreak of the epidemicinthe
early 2000s, foresters consciously aimed to increase
the proportion of ash in many regions of Europe.

According to the National Forest Invento-
ry (n.d.), the total area of ash (Fraxinus excelsi-
or L) stands in the Right-Bank Forest-Steppe
of Ukraine is 50,011 ha. The largest share is in
Vinnytsia Region, with 18,369.7 ha, accounting
for 37% of the total area. A slightly smaller but
comparable area is found in the Cherkasy Region,
with 18,202.2 ha, or 36%. The smallest area of ash
stands is in the Kirovohrad Region, where they oc-
cupy 13,439.1 ha (27%) (Fig. 3).

Cherkasy
18,202.2 ha
36%

Vinnytsia

18,369.7 ha
37%

Kirovohrad
13,439.1 ha
T

Figure 3. Area of common ash
(Fraxinus excelsior L.) stands
in the Right-Bank Forest-Steppe of Ukraine
Source: compiled by the authors based on National

Forest Inventory (n.d.)

The first signs of ash dieback in Ukraine were
observed in 2010. Prior to 2010, limited attention
was paid to the sanitary condition of ash stands in
Ukraine, as there were no reports of wilting symp-
toms. Morphological signs of ash dieback were
recorded in the eastern part of the country and
included uneven bud break, isolated shoot ne-
croses, discolouration of the wood, and premature
leaf fall (Davydenko et al., 2019). Figure 4 shows
the area of ash dieback in the Cherkasy Region in
2024. The chart illustrates the areas of dieback
of common ash stands across various forestry en-
terprises in the region. The largest dieback areas
are recorded in Umanske Forestry (612.8 ha) and
Zvenyhorodske Forestry (368.6 ha), indicating the

most critical situation.Other enterprises also show
considerable degradation (260-280 ha), while the
lowest values are observed in Chyhyrynske and
Smilianske forestries. Overall, the chart demon-
strates an uneven yet widespread pattern of ash
dieback throughout the region. This confirms that
the dieback of common ash has a large-scale and
regionally extensive character, affecting substan-
tial areas in all forestry enterprises. The most
severe levels of degradation indicate a critical
condition of ash stands and highlight the need
for urgent restoration and protection measures.
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Figure 4. Ash dieback area
in the Cherkasy Region in 2024,
according to forest protection enterprises
Source: compiled by the authors based on K. Davydenko et
al. (2019)

The main causes of common ash dieback
include (Matsiakh & Kramarets, 2014): the ash
dieback pathogen (Hymenoscyphus fraxineus);
EAB (Agrilus planipennis); damage by other pests;
and bacterial infections. Ash dieback (Hymenos-
cyphus fraxineus) is one of the most serious dis-
eases threatening the survival of European ash
(Fraxinus excelsior L) across Europe. According
to a study by R. Vasaitis & R. Enderle (2017) con-
ducted in the Left-Bank Forest-Steppe of Ukraine
(Sumy and Kharkiv regions), the disease was
widespread in both natural and artificial stands.
The intensity of infection was found to depend
on site conditions, stand age, density, site qual-
ity class, and the proportion of ash in the stand
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composition. A.N. Drogvalenko et al. (2019) re-
ported that the highest frequency of infection
occurred in stands up to 80 years old, with 40%-
70% ash composition and a density greater than
0.5. The disease was most prevalent in fertile,
fresh site conditions, which are also the most fa-
vourable for ash growth. These findings indicate
the high prevalence of ash dieback and the com-
plex interaction of factors influencing disease
development, underscoring the need for further
research to develop effective measures for the
conservation of ash stands in Ukraine. These re-
sults are consistent with findings that affected
trees host a significantly higher diversity of path-
ogenic and saprotrophic fungi, which intensify
necrotic processes and accelerate wood degrada-
tion. Researchers also note the presence of a wide
range of accompanying pathogenic fungi (includ-
ing Venturia fraxini, Alternaria alternata, Cytospora
spp., and Aureobasidium pullulans), which exacer-
bate the damage and accelerate tissue mortality.

Research by V. Meshkova et al. (2021) found
that ash dieback is often associated with butt
rots and, to some extent, bark beetle infestations,
with the most dangerous fungi being Hymenos-
cyphus fraxineus, Cytospora spp., and Diplodia spp.
The authors concluded that the weakening of ash
trees is a complex process caused by the interac-
tion of multiple pathogens and pests. The study
established that ash dieback in Ukraine results
from the combined impact of the fungal patho-
gen Hymenoscyphus fraxineus and the invasive in-
sect Agrilus planipennis. Hymenoscyphus fraxineus
causes necrosis, shoot dieback, and gradual tree
weakening, while Agrilus planipennis destroys the
conductive tissues of the trunk, leading to rapid
dieback. The research highlighted that the inter-
action of these two factors significantly acceler-
ates the degradation of ash stands.

In 2019, the EAB was detected for the first
time in Ukraine, in the Luhansk Region. However,
the variability of larval developmental stages and
the presence of exit holes indicate that the pest
likely entered the region as early as 2017 or even
earlier, probably from the nearby Voronezh region
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of Russia. Within two years, EAB had spread over
300 km westward from the initial detection site,
affecting hundreds of Fraxinus excelsior L. and
Fraxinus pennsylvanica trees. By the end of 2021,
the pest had been recorded across most of Lu-
hansk and in parts of the Kharkiv Region. In 2022,
EAB was observed in parks in Kyiv, and by 2023,
it had spread to large areas of the Kharkiv Re-
gion. Field studies in 2022-2023 were significant-
ly limited due to ongoing hostilities. It is likely
that EAB entered Ukraine via wooden crates used
for transporting goods. Since then, the pest has
spread in all directions, establishing itself in
eastern Ukraine by 2019 and showing potential
for further expansion westward toward Europe
(Meshkova et al., 2024).

N. Puzrina et al. (2025) conducted a detailed
study of ash responses to EAB infestation, paying
particular attention to morphological changes in
buds as an early diagnostic criterion. The authors
found that larval damage to conductive tissues
disrupts nutrient flow to apical buds, resulting in
underdevelopment, premature drying, and asym-
metric bud break. These symptoms correspond to
other signs of infestation and confirm that bud
condition changes can serve as an early and re-
liable indicator of the onset of invasion. H. Ma-
zurchuk et al. (2025) showed that rapid, critical
ash dieback is the result of a complex interaction
between Agrilus planipennis, stem-boring insects,
and fungal and bacterial pathogens, which has
a significant impact, particularly on larger-di-
ameter trees. The study by I.M. Kulbanska (2015)
found that tubercular disease is the most wide-
spread and harmful infectious disease of ash
(Fraxinus excelsior L.), caused by the bacterium
Pseudomonas syringae pv. savastanoi. The research
reported that the disease manifests as tumour
formation on trunks and branches, followed by
cracking and cambium death, which significantly
weakens the trees. The pathogen affects trunks,
shoots, inflorescences, and samaras, while leaves
remain resistant even under artificial infection.
Isolation of bacteria from affected organs con-
firmed their pathogenicity, and the detection of
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Pseudomonas in ash gall wasps suggests a possi-
ble role of insects in spreading the infection.

Ash dieback in Ukraine is driven by the com-
bined effects of the invasive fungus Hymenoscy-
phus fraxineus, the EAB, and associated pathogens.
Damage is mostly observed in stands of particu-
lar age and composition, while climatic stresses
further exacerbate degradation. This situation in-
dicates a significant deterioration of the sanitary
condition of ash forests and underscores the urgent
need for measures to preserve and restore them.
The only effective countermeasure against ash
dieback is the implementation of sanitary thinning.

Conclusions
Ash (Fraxinus excelsior L. provides significant
ecosystem services and plays a key role in main-
taining biodiversity. Analysis of ash distribution
shows that the largest areas of ash forests in the
Forest-Steppe are concentrated in Vinnytsia and
Cherkasy regions, where they occupy an impor-
tant share of the forest estate. However, since
2010, there has been a rapid increase in the area
affected by dieback, accompanied by character-
istic symptoms such as uneven bud break, shoot
necroses, and premature leaf fall. The key factors
driving degradation are the invasive fungus Hyme-
noscyphus fraxineus and the EAB (Agrilus planipen-
nis). The impact of these organisms is complex: Hy-
menoscyphus fraxineus causes necrotic lesions and
weakens trees, while Agrilus planipennis destroys
vascular tissues, accelerating their death. Addi-

European studies also confirm the severity of
the threat posed by ADB and the EAB. Hymenos-
cyphus fraxineus spreads both through airborne
ascospores and via the movement of infected
planting material, while EAB rapidly expands
its range in various countries. Data from Austria,
Poland, Scandinavia, and other regions indicate
a continuous increase in infection intensity, the
emergence of new foci, and negative conse-
quences for forest ecosystem stability. The loss
of ash leads to a deterioration of forest structure,
reduced biodiversity, and weakened ecosystem
functions. Thus, the degradation of ash stands
results from the combined effects of invasive
pathogens, pests, and climatic stresses. Existing
data confirm the critical condition of ash forests
in the Right-Bank Forest-Steppe of Ukraine and
many European regions, highlighting the urgent
need for conservation measures, monitoring, and
management of invasions.

Future research prospects include expanding
knowledge of ADB and EAB interactions under
different ecological conditions, establishing long-
term monitoring programmes, identifying resist-
ant ash genotypes, studying the impact of climate
change on pathogen spread, and developing inte-
grated strategies for the protection and restora-
tion of ash ecosystems. These research priorities
will determine the effectiveness of future meas-
ures for ash conservation in Ukraine and Europe.
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AHoTaLif. |[HTeHCMBHe BCMxaHHA Fraxinus excelsior L.y Jlicocteny YkpaiHu npu3Beno A0 3HA4YHOrO
NOTipLWEHHS CaHITAPHOrO CTaHY SCEHEBUX HACAMXKEHb | MiABULIMIO PU3KK BTPATU iXHBOT EKOCUCTEMHOT
CTabinbHOCTI, Wo pobuTb L0 NpobaeMy 0C06/MBO akTyanbHOK Ha T/ OAHOYACHOrO BNAMBY MATOrEHIB
Ta aKTMBI3aLii KoMnekcy cToB6ypoBMUX kKoMax. MeTot gocniaxeHHs 6yno npoaHanisyBaTv eKONOoriuHy
pOnb ICEHA 3BUYAHOTO B N1ICOBUX €KOCUCTEMAX, @ TAKOX OLLIHUTU CaHITapHUI CTaH i NPUYUHU BCUXAHHA
SICEHEBUX HacaLXeHb, 30kpeMa BNAuB Hymenoscyphus fraxineus Ta Agrilus planipennis. Y pocninxeHHi
33CTOCOBAHO METOAM aHANITUYHOrO OrNAAY, CUHTE3y NonepenHix AOCAiAKeHb, KPUTUYHOrO NOPIBHAHHS
pe3ynbTaTiB pPi3HUMX aBTOPIiB Ta NOriKO-CTPYKTYPHOrO Yy3araJbHEHHS A/ BUSBNEHHS OCHOBHMX
33aKOHOMIpHOCTEM pO3BMUTKY NATONMOMYHMX MPOLECIB Y SCEHEBUX AepeBOCTaHax. BcTaHoBneHo,
WO SCeH 3BMYaMHWI 3abe3neyye iHTEHCUBHUI KONOOBIr MOXMBHUX PEYOBMH 3aBASAKM MiaCTMAU 3
BMCOKMM BMICTOM KanbLiito Ta MarHito i WBWAKOK MiHepani3auie opraHiyHOi peyoBUHM, LLO CIPUSIE
NiATPUMAHHIO POAKYOCTI FPYHTIB Ta PO3BWTKY NiAnicKy. 3rifHO 3 aHanNi3oM AOCNIAXKeEHb, 3adiKCOBAHO
noHag 950 BuaiB acouilioBaHMX OpraHi3miB, cepes akux 44 obniraTHUx Ta 62 BUCOKOCMELiani30BaHUX,
WO [EeMOHCTPYE 3HauyWicTb sceHa pAns 6OiopisHOMaHITTA. BTpata sceHa 3HUXYE LWBMAKICTb
MiHepani3auii opraHiyHOi pe4oBMHM Ta NOPYLYE BanaHC a30Ty M BYrAeLto B I'pyHTI. AHani3 caHiTapHoro
CTaHy aceHeBMX HacapxeHb [paBobepexHoro Jlicocteny YkpaiHM mokasas, WO HanbiNbw ypaxkeHi
HacaKeHHsN 3HaxoaaTbCs B Yepkachbkilt Ta BiHHMUbBKIN 06nacTax, fe niowa BcuxaHHs nepesuiye 600
ra. OcHoBHMMM dakTOpamu aerpagaii € iHdekuii Hymenoscyphus fraxineus, nowkomxeHHs Agrilus
planipennis, 6aKkTepianbHi 3aXBOPIOBaHHSA Ta KOMMIEKCHWIA BNAUB canpoTpodHux rpubis. Pesynbtatu
TAKOX BKa3yHTb HA TICHWIM 3B’930K iHTEHCMBHOCTI YPaXeHHS 3 BiKOM AepeB, ryCTOTOK HaCamXeHb i
TUNOM I'PYHTY, WO AO3BONSE NPOrHO3YyBATU 30HM HAMBINLLLOIO PU3NKY

KniouoBi cnoBa: Fraxinus excelsior L.; Hymenoscyphus fraxineus; Agrilus planipennis; nicoi ekocuctemu;
CaHIiTapHMWIA CTaH niciB
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