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Abstract. Impact of pests and pathogens on trees, along with air pollution, are one of the most
important factors that determine tree health in parks, squares, boulevards and streets of Kyiv.
The purpose of the study was to monitor populations of dominant pests and foci of pathogens
of tree ornamental plantings in Kyiv from 2020 to 2022. The objects of the study were horse
chestnut leaf miner Cameraria ohridella Deschka & Dimic., leaf blotch miner moth Acrocercops
brongniardella F., Linden gall mite Eriophyes tiliae Nal., and powdery mildew of Common Oak
Erysiphe alphitoides Griffon & Maubl. U. Braun&sS. Takam. Using the route method and the
E.E. Geschele scale, population indicators were evaluated for Cameraria ohridella, Acrocercops
brongniardella and Eriophyes tiliae. It is found that the number of these species is increasing. It
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is showed that these pests are common on tree species Aesculus hippocastanum L., Quercus robur
L., and Tilia cordata Mill., in street and urban plantings under the intense influence of abiotic
and anthropogenic factors. In 2021, compared to 2020, the prevalence of Cameraria ohridella
increased by 7 times, the distribution of Acrocercops brongniardella ranged from 76-78%, and
powdery mildew damage to Common Oak, on average, is 3.41. According to the results of the
study, it is identified that the populations of Acrocercops brongniardella and Eriophyes tiliae are
in a stable condition and do not have substantial deviations by year, while the invasive species
Cameraria ohridella is characterised by a substantial increase in prevalence and abundance, which
means that it causes an intense weakening and decrease in the decorative effect of Chestnut in
the city’s street plantings. Annual intensive powdery mildew Erysiphe alphitoides damage was
noted at young ordinary plantings of Common Oak along the main roads of the metropolis.
The potential reproduction opportunities of phytophagous insect populations are analysed. In
practice, the obtained results can be used for pest management and further monitoring of tree
health in street and urban plantings in Kyiv

Keywords: phytophage insects; accounting; Cameraria ohridella; Acrocercops brongniardella;

Eriophyes tiliae; Erysiphe alphitoides

Introduction

Green spaces of Kyiv perform a variety of func-
tions and are important for the city. They not
only provide opportunities for recreation but
also act as natural treatment complexes and
urban compensation zones. Green areas of Kyiv
include various types of green spaces that are
characteristic of urbanised ecosystems of meg-
acities. These include parks, including mead-
ow parks, sports parks, and waterfront parks,
squares, boulevards, botanical and dendrolog-
ical gardens, zoos, street and avenue plantings,
inner courtyard plantings, plantings near edu-
cational, cultural, and healthcare institutions,
memorial complexes and cemeteries, as well
as urban forests. According to V.V. Rodinko-
va et al. (2020), among the species composi-
tion of street plantings, linden (29.7%), ma-
ple (26.2%), common and red Horse Chestnut
(14.8%), poplar (10.8%), black locust (7.8%), oak
and ash (each at 1.1%), hawthorn (0.7%) are
most commonly represented. Less frequently
found on the city streets are birch, catalpa, elm,
cherry, bird cherry, and other species, together

accounting for about 8%. The taxonomic com-
position of Kyiv’s dendroflora is quite rich. In
the composition of street green spaces of the
city, the leading share belongs to representa-
tives of the genus Tilia L. which are generally
characterised as resistant to urban conditions,
but vulnerable to damage by Eriophyes tiliae
Nal. with the formation of galls (erineums).

According to U. Braun et al. (2022), Micro-
sphaera alphitoides (Erysiphe alphitoides) the
most Common Oak leaf disease in Europe, nu-
merous studies confirm the harmful effects of
the pathogen on plants due to the absorption
of nutrients from leaf tissues and reduced as-
similation (Takamatsu at al., 2015). P. Pap et
al. (2013) note that it is particularly important
to identify the influence of environmental fac-
tors on the complex relationships that exist be-
tween a plant and a pathogen.

L. Guedes et al. (2023) note that the bright
colours of galls caused by Eriophyes tiliae on
heart-shaped linden trees, due to the accumu-
lation of pigment in their tissues, these newly
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formed organs develop for protection and nu-
trition. At the structural level, the most com-
mon changes caused by halo-forming organ-
isms are homogenisation, hyperplasia, and cell
hypertrophy.

L. Volter et al. (2022) established that an
increase in the number of invasive species indi-
cates an aggravation of the problem of degrada-
tion of local ecosystems. Therefore, in the stud-
ies of A. Cedro & G. Nowak (2022), N. Olenici et
al. (2022), it is stated that the dynamic propa-
gation Cameraria ohridella leads to a substantial
weakening of Chestnuts in European countries.
A study by A.F. Lihanov et al. (2016) of common
bitter Chestnut plants indicate that the viabil-
ity of Chestnut leafminer caterpillars depends
on the viscosity of cell sap and has little to do
with the content of phenols in the leaves. In
late summer, on trees damaged by Camerar-
ia ohridella, the development of dormant leaf
buds begins, which should normally be in the
next spring. Defoliation for a long time can lead
to a substantial weakening of the tree, and, as a
result, its death.

1% 5% 10%

20%

The purpose of the study is to examine
populations of dominant pests (Cameraria
ohridella, Acrocercops brongniardella, Eriophyes
tiliae, Erysiphe alphitoides) and foci of patho-
gens of urban plantings in Kyiv.

Materials and Methods

The object of the study is tree species Aesculus
hippocastanum L., Quercus robur L., Tilia cor-
data Mill. on the territory of the city of Kyiv in
the period 2020-2022. The subject of the study
is street and urban plantings in the zone of in-
tense influence of abiotic and anthropogenic
factors.

Monitoring of populations of dominant
pests and foci of pathogens of urban plant-
ings in Kyiv was conducted by the route meth-
od, 100 model trees were determined and 100
leaf plates were randomly selected, which were
collected and numbered. The score of pow-
dery mildew infestation of Common Oak with
Microsphaera alphitoides (Erysiphe alphitoides)
(Braun et al., 2022) was determined by the
E.E. Geschele scale visually on each leaf (Fig. 1).

k
* 80%

40% 60%

Figure 1. E.E. Geschele scale for investigating the distribution of powdery mildew fungi
Note: 0 points — healthy, 1 point - less than 10% of plants affected (weak degree), 2 points — 11-25% of plants
affected (moderate degree), 3 points — up to 50% of plants affected (strong degree), 4 points — more than 50% of
plants affected (very strong degree), 5 points — dying or dead plants

Source: A.F. Goychuk et al. (2012)
Disease prevalence — the number of affect-
ed plants or organs, expressed as a percentage,

was determined by the formula (1):

P =100, 1)

where P - prevalence of the disease, %, N — to-
tal number of plants on the test area, pcs., n —
number of affected plants on the test area, pcs.

The intensity of disease development is a
qualitative indicator of the process of disease
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development, calculated by Formula (2) to as-
sess the general condition of woody plants in
points:

Z(ab

R== @
where R - the intensity of disease develop-
ment, score, X (a-b) — the sum of products of
the number of plants (organs) and the cor-
responding lesion score, n — total number of
plants or organs in accounting (Goychuk et

al., 2012; Puzrina at al., 2021).
Inspection of the street and urban plant-
ings for damage by Cameraria ohridella and
Acrocercops brongniardella was conducted in

the following periods: during the mass migra-
tion of adults and their egg laying, after the
birth of the first generation of caterpillars,
in the first and second decades of Septem-
ber. During the mass flight of butterflies and
egg-laying of Cameraria ohridella, the approx-
imate number of butterflies attaching to the
bark of Common Horse Chestnut trees was
determined (Meshkova, 2020). The counting
of mines was conducted in the first and sec-
ond decades of September using a hand lens.
Calculated data regarding the area of the leaf
blade and the area of mines for all 100 ran-
domly selected leaf blades were recorded in an
inventory sheet (Fig. 2).

Figure 2. Process for calculating the area of mines on a leaf blade Aesculus hippocastanum L

Source: photographed by the authors

Moth generation and age were determined
by identifying mines and comparing caterpil-
lars by well-known morphological features
(Zavada, 2017; Shvidenko et al., 2020). On one
sheet, the number of caterpillars was counted,
their age and the number of dead caterpillars
were determined.

Monitoring of Acrocercops brongniardella F.
was conducted in July on damaged leaf plates,
on which the area of mines and the number of

caterpillars were determined. Leaf blades of
Common Oak were selected randomly, the area
of damage was determined using a palette in the
field, then the average value of the lesion of leaf
blades was calculated. Monitoring the spread of
Linden gall mite Eriophyes tiliae was conducted
by the route method, where the leaves of the
lower tiers of Tilia cordata Mill. were random-
ly selected, on which the area of the leaf blade
and the number of gall were calculated (Fig. 3).
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Figure 3. The process of calculating the number of gall and leaf blade area, 2020

Source: photographed by the authors

In the laboratory, work was reduced to
processing the collected materials and analys-
ing the results obtained. The study met all the
requirements of the Convention on Biological
Diversity (1992).

Results and Discussion

In Ukraine, the rate of spread of invasive spe-
cies and the scale of damage to green spaces
in gardens, parks, and squares of cities are

becoming more noticeable (Maksymchuk,
2009; Pihalo, 2010). Colonisation by atypical
species for the region leads to a decrease in
the energy of plant growth and their longevi-
ty, loss of decorative properties and yield, and
ultimately leads to the gradual death of the
plant. According to monitoring and account-
ing data for Cameraria ohridella, information
was obtained on the number of species gener-
ations in Kyiv (Table 1).

Table 1. Generation of horse chestnut leaf miner in the conditions of Kyiv

Year Month Average monthly temperature, °C Generation
April 9.9 I
May 12.4 I
June 21.7 1,2 dec.*II
2020 July 21.9 11
August 21.4 11, 1 dec. III
September 18.4 111, 1 dec. VI
October 12.5 VI-fr.*
April 8.0 I
May 14.4 I
June 21.3 1,2 dec.1I
2021 July 24.6 I
August 21.1 I, 1 dec. III
September 13.5 111, 1 dec. VI
October 8.4 fr.
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Table 1, Continued

Year Month Average monthly temperature, °C Generation
April 8.1 I
May 14.6 I
June 21.7 1,2 dec.1I
2022 July 20.8 I
August 22.3 11, 1 dec. I1I
September 12.7 111, 1 dec. VI
October 10.6 VI - fr.

Note: *dec. — decade, **fr. — frosts
Source: compiled by the authors

During accounting, the number of caterpil-
lars on one leaf, their age, and the number of
dead caterpillars were determined, for example,
on a leaf with an area of 122.8 mm? (model tree

No, 2) in 2022, 7 caterpillars were identified at
different stages of development: 2 of them were
in IV-V age, 2 in the pupal stage, and 3 more
died at different stages of development (Fig. 4).

Figure 4. Comparison of the size of a caterpillar of stage IV and the tip of a mechanical pencil
that has a size of 0.4 mm (a) and the number of caterpillars on the leaf (b)

Source: photographed by the authors

Invasive species are species that have a
high ability to spread and pose a substantial
threat to natural ecosystems, including flora
and fauna. They can spread naturally or with
the help of humans. These species have a high
potential for expansion, as they have a wide
ecological amplitude, resistance to stress, a
high rate of reproduction and the ability to
take root in new environments, can use re-
sources inaccessible to native species, and

substantially affect the balance of the eco-
system by changing its structure (Meshkova
et al., 2014). Monitoring of insect populations
is essential to optimise pest control with ap-
propriate protection periods and avoid un-
necessary use of insecticides (Florian et al.,
2023). Accounting results that demonstrate
the dynamics of the distribution of Cameraria
ohridella on the Horse Chestnut are shown in
Figure 5.
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Figure 5. Total area, cm? (a) and quantity (b) of mines on model trees
of Aesculus hippocastanum L. in the period of 2020-2022

Source: compiled by the authors

Sharp increase in the number of mines
and their area in 2021 can be explained by
several factors: an increase in the number of
caterpillar generations due to rising tempera-
tures and daylight hours. In September 2020,
the average monthly temperature was 18.5°C,
which led to an extension of the moth’s sum-
mer period and the formation of the VI gen-
eration, therefore, this led to the fact that by
the time it left for wintering, the population
was dominated by caterpillars, most of which
did not have time to pupate and died after
frost in the thaw. During the 2021 period, the
moth prevalence was much higher than in the
2020 period, due to constant temperatures
above 15°C during the summer and favour-
able conditions for the butterflies to fly and

better survival of the first two generations.
2022 was characterised by a very hot August,
where the air temperature on some days ex-
ceeded 30°C, which led to more favourable
conditions for the summer of the third gen-
eration of moths, an increase in the number
of the fourth generation and the continuation
of its activity in October. According to the au-
thors’ forecasts for 2023, the prevalence of
moths will be 30-50% higher than in previous
years under favourable climatic conditions.
Early defoliation of Chestnuts (in climatic
conditions of Kyiv this usually occurs in Au-
gust), is a consequence of the colonisation of
the leaf plate by moths not even of the third
generation, but of the complete settlement by
the first and second generations (Fig. 6).

Figure 6. Intensive damage to the leaf blade (a)
and V-age larva with a pronounced gnawing oral apparatus (b)
Source: photographed by the authors
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Thus, according to the results of monitor-
ing 2020-2022, a substantial spread of Camer-
aria ohridella was identified during this period,
the prevalence increased seven-fold, which in-
dicates clear favourable conditions, the absence
of natural enemies in the examined conditions,
and the rapid reproduction and viability of cat-
erpillars of the first three generations, which, in

394.2
3223 35£'2 I = 2020
2021
202

turn, under favourable temperature conditions
in September can produce a fourth generation.
This trend towards an increase in the popu-
lation size under favourable conditions will
continue to be relevant in the following years.
Accounting results that demonstrate the dy-
namics of the prevalence of Acrocercops brong-
niardella on Common Oak are shown in Figure 7.

105 109
86 I L =202
2021
2022

Figure 7. Total area, cm? (a) and quantity (b) of mines
on model trees of Quercus robur. in the period of 2020-2022

Source: compiled by the authors

It was established that the number and
area of mines on the leaf blades of Common
Oak in the period from 2020-2022 fluctuated
slightly. The Oak broadly leaf-mining moth is
an aboriginal species for Ukraine, which means
that in the conditions of Kyiv, the moth has nat-
ural entomophages among various representa-
tives of the fauna, which regulates the number
of species from uncontrolled outbreaks.

According to the phenogram of moth de-
velopment in the conditions of the forest park
zone of Kyiv, it can have two generations with-
in 1 year (Grigoryuk et al., 2014), the first gen-
eration of butterflies and the period of mass
egg laying begins in April and ends in May.
In May 2021 and 2022, the average monthly
temperature was 14.4°C and 14.6°C, respec-
tively, which contributed to the stretching of
the flight period of Acrocercops brongniardella
and during the survey period, the development
of one generation per year. When examining

urban plantings with a predominance of Com-
mon Oak for the presence of Acrocercops brong-
niardella it is established that the distribution
of the population is 77-79%, and practically
does not change over the years.

In addition, during the monitoring peri-
od, powdery mildew of Oak developed quite
rapidly on the leaves of Erysiphe alphitoides
(Griffon & Maubl.) U. Braun & S. Takam.
According to the E.E. Geshele scale (Fig. 8),
powdery mildew damage of Common Oak av-
erages 3.41, that is, the disease has a strong
degree of prevalence. Therefore, it can be as-
sumed that young oak plantings are greatly
weakened, considering their location oppo-
site the main road where continuous emis-
sions of toxic substances and heavy metals
are observed around the clock. The complex
of the above factors substantially hndeers the
growth and development of young plantings,
which can lead to their fall off.
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Figure 8. Powdery mildew of Oak Erysiphe alphitoides
(in the centre - cleistothecia on the underside of the leaf under the microscope)

Source: photographed by the authors

Based on the results of monitoring the num-
ber of galls in outdoor plantings dominated by

(o]
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heart-leaved Linden, the dynamics of distribu-
tion of Eriophyes tiliae was established (Fig. 9).

Figure 9. Total number of galls on model trees Tilia cordata for the period of 2020-2022
Source: compiled by the authors, photographed by the authors

The number of galls in the period of 2021-
2022 on a single leaf blade ranges from 4 to 22,
and within the model tree from 50-89 (2021)
and 74-103 (2022), respectively. According to
the results of observations and accounting, the
distribution of the species was established in
the range of 76-78%. It was established that the
Linden gall mite primarily inhabits the lower
part of the crown of the heart-leaved Linden
and exhibits a focal pattern of colonisation.
Firstly, the harm that Eriophyes tiliae Nal. caus-
es consists in deformation of the leaf blade and

a decrease in decorative effect, but with mass
development, the species causes a disruption of
the functions of the assimilation apparatus and
the transfer of pathogens.

On trees of the species Aesculus hippocast-
anum the population of Cameraria ohridella
was identified, the prevalence of which in-
creased 7-times from 2020 to 2022. This clear-
ly indicates favourable conditions, the absence
of natural enemies, and rapid reproduction and
viability of caterpillars of the first three gener-
ations, which under favourable temperature
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conditions in September can produce a fourth
generation. Under such conditions, the flight of
the first generation is predicted to be in mid-
April 2023. Although the estimates of the rate
of spread of Cameraria ohridella have been well
investigated over the past few decades, par-
ticularly in the conditions of Kyiv (Serova et
al., 2007) and are consistent with data obtained
by L. Shvidenko et al. (2020), K. Holoborodko et
al. (2022), the data obtained will complement
the study of population distribution dynamics
and identify factors that affect the spread of the
population of invasive species in a megapolises
(Tobin & Robinet, 2022; Tokarieva et al., 2022).

Diagnostics of urban plantings with a pre-
dominance of Common Oak for damage have
showed that most of the plants are damaged by
Acrocercops brongniardella, the distribution of
the species is 77-79%. This is confirmed by the
study conducted by I.P. Grigoryuk et al. (2014),
according to which in urban plantings of Kyiv,
the favourable natural and climatic conditions
for the development of Acrocercops brong-
niardella are formed, which leads to the rapid
spread of the population, but according to the
observations of this study, the population had
a one-year generation and an extended period
of flight and reproduction during the study pe-
riod. In the examined plantings, a strong lesion
of powdery mildew was noted (3.4 points on the
scale of E.E. Geschele), so the plants of Com-
mon Oak are greatly weakened.

Stable population indicators of the species
Eriophyes tiliae indicate good adaptability of
ticks to environmental conditions, in particu-
lar, this is consistent with the study by G. Soi-
ka & M. Kozak (2013), who noted that red galls
have high levels of anthocyanins and perform
various physiological functions, such as anti-
oxidant and UV protection. Distribution of the
Linden gall mite Eriophyes tiliae population
ranges from 76-78%, mainly affecting the foli-
age from the lower part of the crown.

Notably, the city’s garden and park land-
scapes are located in a dense circle of enterpris-
es and highways, so comprehensive monitoring
of the ecological and sanitary condition of the
territory is relevant (Ogorodniychuk, 2009; Pi-
halo, 2010; Polyakov et al., 2012). Monitoring
and investigating the dynamics of the number
of phytophagous insects and pathogens in ur-
ban conditions provides accurate information
about their species composition, and harmful-
ness and allows allows to predict their number
and potential reproduction (Grigoryuk et al.,
2014; Branco et al., 2019; Holoborodko, 2022).
Therefore, monitoring of insect populations
is important both in the field of ecology and
practical pest control, and is an integral part of
integrated control and a primary approach to
reducing environmental loads.

Monitoring studies in the period 2020-
2022 indicate an increase in damage to urban
plantings in Kyiv. This is due to the influence
of abiotic (climatic conditions), biotic (growth
in the number of phytophagous insects and the
spread of pathogens), and anthropogenic (light
load, noise, dust, emissions of toxic substances
and heavy metals) factors on selected woody
plant species.

Conclusions

Based on the results of an examination of model
trees, the settlement of Horse Chestnut leaves
with Cameraria ohridella and the area of mines
increased from 217 mines (2020) to 1,150 mines
(2022) and from 479.2 cm?up to 3540.5 cm? ac-
cordingly. Such an intensive increase in these
indicators is indicative of favourable conditions
for the reproduction and viability of Camerar-
ia ohridella due to the formation of the fourth
generation of insects.

In urban plantings with a predominance
of Common Oak, the distribution of Acrocer-
cops brongniardella was observed in the range
of 77-79% and almost did not change from year
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to year. The total area of mines ranged from
322.3 cm? (2020) up to 394.2 cm? (2022), the
number of mines was from 86 to 109, respec-
tively. In addition, the rapid development of
powdery mildew of Oak Erysiphe alphitoides was
recorded annually, which is characterised by a
high degree of damage (3,41).

Heart-leaved Linden trees have been es-
tablished to have a focal nature of Linden
gall mite Eriophyes tiliae colonisation, which
caused deformation of the leaf blade and a de-
crease in decorative effect. Studies have shown
that the number of galls on a single leaf blade
varies from 4 to 22 during the period of 2021-
2022. Within the model tree, the number of
galls ranged from 50 to 89 in 2021 and from 74
to 103 in 2022.

Thus, the populations of Cameraria ohridel-
la, Acrocercops brongniardella, Eriophyes tiliae
and the pathogen Erysiphe alphitoides are the
most common in street and urban plantings of
the metropolis. Further investigation into the
biology of the mentioned phytophagous in-
sect species and associated disease pathogens
will allow for the identification of patterns in
their interactions within complex habitats and
ecosystems and the level of threat to the green
spaces of Kyiv.
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Puzrina et al.

IepeBHMX HacagkeHb. MeTa AOCTIIKeHHS IOJSITajia Y MOHITOPMHTY MOMYJISIi TOMiHYIOUMX
IIKiZHVKIB Ta OcepelKiB 36YIHUKIB XBOPO6 HepeBHMX MEeKOPAaTUBHMX HacamkeHb M. KuiBa 3
2020 1o 2022 poku. O6’eKTamu HOCTiAKeHHsT Oy KallTaHOBA MiHyioua Miab Cameraria ohridella
Deschka & Dimic., ny6oBa mmpokomMiHytoua Misb Acrocercops brongniardella F., mumoBuii rayoBuii
ki Eriophyes tiliae Nal. Ta 6opoiuHucta poca ny6a 3BuuaitHoro Erysiphe alphitoides Griffon
& Maubl. U. Braun & S. Takam. 3a m0ormoMoroo MapiipyTHOro mertomy Ta imkaau E. E. Temesne
MPOBEJIEHO OIiHKY ITOKasHuKiB monynsuii Cameraria ohridella, Acrocercops brongniardella Ta
Eriophyes tiliae. BcTaHOBJIEHO, IO YMCEIbHICTh 3a3HaUeHMX BUJIB 3pocTae. KoHcTaTOBaHO, IO
3a3HaveHi IIKiTHMKY TTOIIMPeHi Ha JepeBHMX Buaax Aesculus hippocastanum L., Quercus robur L. ta
Tilia cordata Mill., y ByIMYHUX Ta MiCbKMX HACaIKEHHSIX 32 iIHTEHCUMBHOTO BILIMBY ab6iOTMUYHMX Ta
aHTPOIOreHHMX YMHHYKKIB. Y 2021 poui mopiBHSAHO 3 moka3HukaMmy 2020 poky, po3HOBCIOIKEeHICTh
Cameraria ohridella 36inpimmnacst y 7 pasis, moupeHHst Acrocercops brongniardella konuBanocst B
Mexax 76-78 %, a ypaskeHHsI OOpPOIIHMCTO POCOI0 Iy6a 3BMUYAHOTO, B CEPETHbOMY, CTAHOBUTH
3,41. 3a pesynbraTaMu [OOCTIIKEeHb BUSIBJIEHO, IO MHOMyisiii Acrocercops brongniardella ta
Eriophyes tiliae iepe6yBaioTh B CTabiIbHOMY CTaHi i He MAIOTh CYTTEBUX BiIXMJIEHb 10 POKAM, TOi
K iHBasuBHMi1 Bua Cameraria ohridella Bigpi3HsieTbCst 3HAUHUM 36i/IbIIIEHHSIM PO3TIOBCIOIKEHOCTI
Ta YMCETbHOCTI, a BifiTaK, CIPUUMHSE iHTEHCMBHE OCIA0JIeHHST Ta 3HVDKEHHS IeKOPaTUBHOCTI
ripKkokallTaHa y BYIMYHMX HacaJpKeHHSX MicTa. BigMiueHO LIopiuHe iHTeHCMBHe ypaskeHHS
6oporrHucTo pocoto Erysiphe alphitoides Monoaux psimoBUX MOCA0K AyOa 3BMUATHOTO B3IOBXK
MaricTpaqbHUX LUISIXiB Merariomicy. [IpoaHani3oBaHO IOTEHI[iHI MOXKIMBOCTI PO3MHOXKEHHS
TomyJisIin kKomax-ditodaris. Ha mpakTuili orpumani 061ikoBi gaHi, MOsKHA BUKOPUCTOBYBATH TSI
TOAJIBIINX MOHITOPMHTOBMX CITOCTEPEKEHD Y BYIMYHUX Ta MiCbKMX HacakeHHsIX M. KueBa

KiwouoBi cnoBa: komaxu-ditodaru; obmik; Cameraria ohridella; Acrocercops brongniardella;
Eriophyes tiliae; Erysiphe alphitoides

Vol. 14, No. 3, 2023 Ukrainian Journal of Forest and Wood Science 77



