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Dynamics of the sanitary condition of Scots pine stands in the green zone of Kyiv...

Abstract. The relevance of the study is conditioned by the specifics of forest ecosystems in the green
zone of Kyiv, which are located in a zone of intense anthropogenic stress and play a critical role in
the urban environment. The purpose of the study was to analyse changes in the sanitary condition of
green zone forests, identify key factors leading to their degradation, and develop recommendations for
their improvement. The study used the analysis and generalisation of forest management materials,
literature data, well-known methods of forestry and forest valuation (reconnaissance and detailed
survey of plantings), and forest pathological methods for identifying and analysing the sanitary
condition of pine plantations. During 2020-2024, a decrease in the overall stability of pine stands
was found, since about 25% of them were mature and over-mature, which lose their environmental
and aesthetic functions. The increase in dead wood volumes is the result of the colonisation of
weakened plantings by stem pests, such as common pine shoot beetle (Tomicus piniperda L.), lesser
pine shoot beetle (T. minor Hartig.), sharp-toothed bark beetle (Ips acuminatus Gyllenhal), six-toothed
bark beetle (Ips sexdentatus Boerner), steelblue jewel beetle (Phaenops cyanea Fabricius), pine sawyer
beetle (Monochamus galloprovincialis OL.),and timberman beetle (Acanthocinus aedilis L.). The identified
populations of xylophagous insects were characterised by a low to medium degree of infestation and
were observed only on severely weakened trees. The largest area of pine stands (690.0 ha) covered by
selective sanitary logging occurred in 2020, which indicates the impact of negative factors. Analysis of
the typological structure showed that light pine forests were the most common (54.8% of the area),
and fresh conditions predominate among hygrotopes (94.72% by area). High-performance stands of
quality classes 1c? (99.1% of the area) and medium-aged stands (56.5% of the area) predominated. The
total volume of accumulated dead wood was 285.4 thousand tonnes, of which 86.2% was concentrated
in pine forests, with the largest carbon reservoir being the forest floor (65.1%). The average density
of deadwood in pine stands was 2.61 kg-m-2. The results obtained can be used to develop effective
measures to improve the sanitary condition of pine stands in the forests of green areas, increase their
resistance to pests and diseases, and to optimise the recreational load

Keywords: recreational load; xylophagous insects; selective sanitary logging; deadwood; forest
ecosystems

Introduction

The relevance of the study was conditioned by the
need for a scientifically based assessment of the
state of forests within the city of Kyiv, which were
under the influence of intensive anthropogenic
activity. Investigation of the productivity, com-
position, structure, and changes of forest stands
will help to determine ways to optimise economic
measures, ensure the stability of plantings, and
increase their environmental efficiency. Research
of the sanitary condition of forests in green areas
of Kyiv is important for preserving valuable eco-
systems, maximising their performance of ecosys-
tem functions, and ensuring sustainable develop-
ment of the city.

0. Tokarieva (2023) noted that the forests of
urban green areas are functional natural objects
that include the area outside the city, occupied
by forests and other green spaces, the character-
istic feature of which is manifested in the stabi-
lising effect on the urban environment. They are
important factors in the development and regu-
lation of the urban and suburban environment,
which is carried out by influencing the tempera-
ture, ionising regime of air, and its humidity and
chemical composition, including the absorption
of carbon dioxide with the subsequent release
of oxygen, etc. The functions that the forests of
green zones of cities perform can be grouped
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into the following groups: ecological (environ-
ment-forming or climate-regulating, sanitary and
hygienic), social (recreational, health-improving,
aesthetic), ecological (development of recreation,
satisfaction of the population’s needs for wood).
Thus, urban forests are multifunctional elements
of urban infrastructure that require special atten-
tion to their sanitary condition.

V. Levchenko & V. Gumeniuk (2024) found
that intensive human economic activity leads to
the violation of the mechanisms of self-healing
and self-regulation of the ecosystem, which, ac-
cordingly, facilitates its degradation. The study
showed that excessive stress on forest ecosys-
tems disrupts their natural balance, causing
them to be vulnerable to biotic and abiotic fac-
tors. The sanitary condition of forests, in partic-
ular pine stands, is deteriorating, and this may
be conditioned by the occurrence of outbreaks
of mass reproduction of harmful insects. N. Puz-
rina et al. (2022) found that under favourable
conditions, insects can multiply rapidly and
reach numbers of up to several tens of thou-
sands of individuals per tree, which, if untimely
detection and lack of effective control measures,
causes massive damage to stands and disrupts
the ecological balance in forest biocoenoses,
significantly affecting the general biological
stability of plantings.

M. O. Lakyda et al. (2022) noted that the
determination of the sanitary condition of for-
est stands also allows assessing the patterns of
buildup of deadwood reserves, which is of ecolog-
ical importance as a habitat for biological species,
and also performs the function of carbon depo-
sition. A significant accumulation of deadwood,
in particular, at the objects of the nature reserve
fund and urban forests, creates prerequisites for
the rapid spread of forest fires, which requires the
development of an appropriate strategy for the
management of dead wood in these forests. In
the course of the study, O. Soshenskyi et al. (2021)
found that such zones pose an increased risk of
uncontrolled ignition, which was confirmed by
examples of large-scale fires in protected areas.

Puzrina et al.

The revealed relationship between the amount of
deadwood and the intensity of fire propagation
justifies the need for regulated management of
dead biomass. S. Zhang et al. (2025) noted that
global warming increases the risk of forest fires
and insect outbreaks, potentially reducing the
carbon storage function of coarse wood debris.
The researchers focused on the interaction of
forest fires and insect damage on carbon deposi-
tion, but the effect of xylophagous insects on the
flammability of dead wood remains unexplored.
Excessive reserves of wood detritus can create
conditions for the reproduction of pests, however,
the direct impact on the spread of diseases and
pests of the forest was not described in detail in
scientific sources.

Thus, scientific assessment of the sanitary
condition of urban forests becomes particularly
important in the context of increasing anthropo-
genic stress, climate change, and disruption of
natural regulation mechanisms. The purpose of
the study was to identify spatial and temporal
changes in the sanitary state of forest ecosys-
tems, identify the main factors of their degra-
dation, and develop practical recommendations
for stabilising and improving the ecological effi-
ciency of urban forests.

Materials and Methods

In the course of research, materials of basic for-
est management were analysed (Kyiv City State
Administration, 2023) Sviatoshyn Communal
Forest-Park Enterprise, the volume of selective
sanitary logging for the period 2020-2024 was
analysed with subsequent surveys in the foci of
drying of pine stands. During the reconnaissance
survey, a general inspection of the sites was car-
ried out (Goychuk et al., 2012), in the examined
plantings, visual inspection revealed a signifi-
cant weakening of them (yellowing of needles,
falling bark, dryness).

Detailed surveys of plots on an area of 91.9
hectares were accompanied by the determina-
tion of the species composition of xylophagous
insects. The species composition of xylophagous
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insects on dry and drying trees was determined
by counting the population density: the average
number of families of harmful insects per square
decimetre of the trunk was calculated (Meshko-
va et al., 2020). When studying the species com-
position, each model tree was cleaned of knots.
On the trunk, a 10 cm wide ribbon of bark was

removed from the base to the top. Within the ac-
tual settlement areas of each species, accounting
palettes were laid, on which the density of the
infestation and real fertility were determined. The
number of stem borer tunnels per 1 dm? on the
barkless side of the stem was used to determine
the areas and density of their settlement (Table 1).

Table 1. Criteria for assessing the number of young generation or the production of stem pests

Number of the younger generation (p) per 1 dm?

Species

low average high
Monochamus galloprovincialis 0.2 or less 0.3-0.7 0.8 or more
Phaenops cyanea 0.2 or less 0.3-0.5 0.6 or more
Tomicus minor 4.9 orless 6.0-10.0 10.1 or more
Tomicus piniperda 2.9 orless 3.0-5.0 5.1 or more
Ips acuminatus 2.0 orless 2.1-5.0 5.1 or more
Acanthocinus aedilis 5.1 or less 6.0-10.0 10.1 or more

Source: developed by the authors based on V.L. Meshkova et al. (2020)

The relative density, i.e., the number of in-
dividuals of a certain pest species per unit of ac-
counting (the number of trees examined (samples
taken), was determined by the equation:

k
Vi=p, 1)

where Vr - relative density; k = sum of all individu-
als of the species in all samples, units; n - number
of samples taken (trees examined), units. Assess-
ment of the volume of deadwood (or detritus) was
carried out based on the materials of the specific
taxation characteristics of forest fund plots (Kyiv
City State Administration, 2023) using mathe-
matical models of conversion coefficients (Bil-
ous, 2018). Statistical processing of the obtained
data was performed using the Microsoft Excel soft-
ware suite. The study was conducted according to
the Convention on Biological Diversity (1992).

Results and Discussion
In accordance with the systematic approach to
forest management within the metropolitan
area proposed by V.Yu. Yukhnovskyi et al. (2021),

efficiency of forests in Kyiv should be evaluat-
ed primarily in terms of their ability to perform
environmental functions. The state of green for-
ests in the capital, in particular, on the territory
of Sviatoshyn Communal Forest-Park Enterprise,
should be considered through the prism of func-
tional zoning and its impact on the environ-
mental stability of plantings. According to the
Ukrainian State Design Forestry Production Asso-
ciation (2022) and Resolution of the Cabinet of
Ministers of Ukraine No. 733 (2007), the structure
of green forests within this territory covers nature
protection, scientific, historical and cultural, and
recreational areas. Each of these categories has
a specific functional load and usage mode, which
is shown in Figure 1. The division of forests into
functional categories allows for a more accurate
assessment of the factors that affect their sani-
tary condition.

The largest share of the enterprise’s territo-
ry is formed by national nature parks, the regu-
lated recreation area is 38.1%, and green zone
forests are 33.2%, respectively. The existing
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structure, where more than 70% of forests have
conservation and recreational purposes, is
aimed at preserving ecosystem functions and
ensuring sustainable development of the city.
The main task of these forests is to regulate and
stabilise soil, climatic and hydrological condi-
tions, and to perform environmental functions.
However, intensive anthropogenic impact and
climate changes lead to a deterioration in the
sanitary condition of pine stands and an in-
crease in the volume of dead wood.

Forests of Sviatoshyn Communal Forest-Park
Enterprise by 52.7% in area and by 57.0% in trunk

8.9

Puzrina et al.

stock are represented by artificial stands of seed
origin. Natural stands of seed origin account for
36.9% of the area of forest areas covered with for-
est vegetation, which is 35.8% of the stem stock.
The rest, 10.4% by area and 7.1% by stock, respec-
tively, falls on stands of vegetative origin. During
the analysis of the data bank of specific taxation
characteristics of forests, it was found that the
most common forest-forming tree species on
the territory of the enterprise was Scots pine, the
share of plantings in the area of which was 86.3%
(9,759.2 ha). Plantings with a predominance of
common oak make up 9.8% (1,112.9 ha) (Fig. 2).

Nature reserves
National parks (protected areas)

National natural parks (regulated recreation areas)

National natural parks (economic zones)

Forests within populated areas

38.1 48

m Forest park areas of green zones

Figure 1. Division of the forest area of Sviatoshyn Communal Forest-Park Enterprise into categories, %

Source: developed by the authors based on materials of Kyiv City State Administration (2023)

171211
9.8 Scots pine
Common oak
m White birch
Black alder
86.3

Other tree species

Figure 2.Division of the area
of forest areas covered with forest vegetation
by dominant tree species, %
Source: developed by the authors based on forest
management materials (Kyiv City State Administra-
tion, 2023)

The data in Figure 2 indicate the dominance
of Scots pine (86.3%) in the species composition of
forests, which creates susceptibility to phytopha-
gous insects, pathogens, and anthropogenic stress.
Monospecific dominance of Scots pine reduces bio-
diversity and ecosystem sustainability, especially in
the face of urban pollution and recreational stress,
which exacerbate the weakening of trees and con-
tribute to the spread of drying out. This creates a
high need for continuous monitoring and adaptive
forest management measures to maintain the vi-
ability of green area forests. Given that the bonus
indicator reflects the influence of soil and climat-
ic factors on the growth and development of tree
species, Table 2 clearly shows the patterns of pro-
ductivity of Scots pine plantings depending on the
richness and humidity of the soil.
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Table 2. Distribution of the area and stock
of Scots pine stands by type of forest-growing conditions and bonus

. i Area Stem stock
FST index Quality class ha % thous. m? %
A
2 1.1 0.01 0.26 0.008
A 3 8.3 0.09 1.35 0.041
! 4 4.6 0.05 0.58 0.018
5 1.6 0.02 0.12 0.004
2 47.4 0.49 11.92 0.362
A, 3 39.1 0.40 8.33 0.253
4 0.4 0.00 0.04 0.001
Total - 102.5 1.05 22.6 0.686
B
B 2 23.7 0.24 1.41 0.043
! 3 6.7 0.07 1.51 0.046
1° 0.3 0.00 0.09 0.003
12 1,641.7 16.82 630.59 19.148
B, 1 2,575.4 26.39 822.23 24.967
2 788.2 8.08 232.68 7.065
3 24.6 0.25 5.35 0.162
12 31.1 0.32 8.31 0.252
B, 1 204.4 2.09 70.56 2.143
2 50.4 0.52 12.46 0.378
Total - 5,346.5 54.78 1,785.19 54.208
C
1e 1.3 0.01 0.33 0.010
1° 136.3 1.40 46.03 1.398
12 1,797.6 18.42 696.80 21.158
C. 1 1,897.7 19.45 609.34 18.503
2 292.3 3.00 80.04 2.430
3 2.1 0.02 0.42 0.013
1b 9.2 0.09 2.57 0.078
12 82.4 0.84 23.23 0.705
C, 1 44.3 0.45 16.01 0.486
2 46.6 0.48 10.64 0.323
3 0.4 0.00 0.05 0.002
Total - 4,310.2 4417 1,485.46 45.106
Total - 9,759.2 100.00 3,293.25 100.000

Note: A, B, C, D - soil fertility (from poor to fertile) and 0,1,2,3,4,5 — soil moisture (from very dry to very wet)
Source: developed by the authors based on forest management materials (Kyiv City State Administration, 2023)

In the course of the analysis of the typologi-
cal structure of pine forests, it was found that the
most common forest site type on the territory of
Sviatoshyn Communal Forest-Park Enterprise are
light pine forests, which occupy 54.8% of the area
of forest areas covered with forest vegetation.
There are no oak forest stands on the enterprise’s

territory. Among the hygrotopes, fresh conditions
predominate - 94.72% by area and 95.47% by
stock. There are no xerophilic, hygrophilic, or ul-
tra-hygrophilic hygrotopes. Analysis of the distri-
bution of areas of Scots pine stands by quality of
locality shows that the enterprise is dominated
by high-performance stands 1¢- 2 quality classes,
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which cover 99.1% of the area. Light pine forests,
which occupy 54.78% of the area, are the most fa-
vourable for pine plantations, which is confirmed
by high quality classes, however, it is in these con-
ditions that intensive growth is observed, which
can lead to the development of overgrown stands.

Pine plantations in spruce-fir forest condi-
tions (44.17% of the area) are less adapted to
heavier loamy soils, which can lead to stagnation
of water after heavy precipitation, or, conversely,

Puzrina et al.

to excessive compaction during dry periods and
makes plantings in spruce-fir forests vulnerable
to root decay. After analysing the age structure of
pine stands of Sviatoshyn Communal Forest-Park
Enterprise, it can be concluded that the age distri-
bution is dominated by middle-aged stands with
a share of 56.5% of the area of forest areas cov-
ered with forest vegetation and 62.2% of the total
stem stock of tree stands. The area of young stock
is only 5.8% (Table 3).

Table 3. Distribution of the area and stock of Scots pine stands by age groups

Area Stem stock

Age group ha thous. m? %

Young stock 568.9 10.5 0.3
Middle-aged 5,515.6 56.5 2,048.16 62.2
Maturing 1,305.3 13.4 516.52 15.7
Fully mature 1,164.7 11.9 378.64 11.5
Overmature 1,204.7 12.3 339.43 10.3
Total 9,759.2 100.0 3,293.25 100.0

Source: developed by the authors based on Kyiv City State Administration (2023)

The distribution by age group indicates a
suboptimal forest structure of Sviatoshyn Com-
munal Forest-Park Enterprise from the stand-
point of environmental sustainability. The pre-
dominance of middle-aged and the presence of
a significant proportion of overmature plantings
in combination with a low proportion of young
animals creates prerequisites for mass drying
out and deterioration of the sanitary condition.
The largest share of the area (56.5%) and stem
stock (62.2%) is occupied by middle-aged stands.
This age period is often critical for pine stands
from the standpoint of sanitary condition, be-
cause there is an intense crown closure, com-
petition for light, water, and nutrients increases.
Trees that lag behind in growth or are weakened
begin to die intensively, creating prerequisites
for the development of pathological processes.
In the urban environment under the influence of
additional stress (air pollution, soil compaction,
recreational load), middle-aged plantings are
particularly vulnerable to colonisation by stem

pests (bark beetles, barbels) and the develop-
ment of wood-destroying fungi. Figure 3 shows
the distribution of pine forests of the enterprise
by relative density, which reflects the efficiency
of using the occupied space by tree stands.

45 421

Relative stocking

o

21.7

N N W
o o

Share, %

14.1
15 10.9

10

5 2.1 4.3

4.2
0.6

03 04 05 06 07 08 09 10

Figure 3.Distribution of the area
of Scots pine stands by relative density
Source: developed by the authors based on Kyiv City
State Administration (2023)
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In general, Sviatoshyn Communal Forest-Park
Enterprise is dominated by medium-sized stands
with a relative density of 0.7 — more than 40%
both in area and in stock. High-quality stands
with a fullness index of more than 0.8-26.5% are
also common. The high density of pine stands on
26.5% of the area can create favourable condi-
tions for the development of fungal diseases and
weakening of trees by reducing the intensity of
sunlight and increasing humidity. For pine stands
of green zone forests in conditions of intensive
recreation, the optimal density is 0.6-0.7. Given
the significant recreational load on the forest
park economy and to assess the sanitary condi-
tion, the dynamics of carrying out a set of mea-
sures to improve the sanitary condition of forests
for pine plantations to perform protective, wa-
ter-regulating, aesthetic, and sanitary-hygienic
functions, namely, sanitary selective logging for
the period 2020-2024 (Fig. 4).

800
700
600
500
400
300

200 172.8
100

I 195.7
2020 2021 2022 2023 2024
Years

690

383.2

Area, ha

290.4

Figure 4. Volumes of selective sanitary logging
for the period 2020-2024
Source: compiled by the authors

Analysis of logging volumes by year allows
tracing the dynamics of the sanitary state of for-
ests. For carrying out selective sanitary logging by
removing dead trees and their groups, cleaning up
clutter in those plantings where it is several times
higher than the natural level, soil trophicity in-
creases, conditions for root nutrition of plants and
the general sanitary condition improve, the stabil-
ity of the ecosystem’s biological diversity and its

balance are restored. It should be noted that the
largest area of pine stands passed through selec-
tive sanitary logging (690.0 ha) was in 2020, which
can be explained by the influence of negative fac-
tors of a reversible and irreversible nature (Fig. 5).

Figure 5. Typical signs
of colonisation by xylophagous insects
Source: compiled by the authors

As a result, these processes have led to an
increase in STEM pest populations, in particu-
lar, sharp-toothed bark beetle Ips acuminatus,
six-toothed bark beetle Ips sexdentatus, common
pine shoot beetle Tomicus piniperda and lesser
pine shoot beetle T. minor, steelblue jewel bee-
tle Phaenops cyanea, pine sawyer beetle Mono-
chamus galloprovincialis, and timberman beetle

Scientific Reports of the National University of Life and Environmental Sciences of Ukraine. 2025. Vol. 21, No. 4



Acanthocinus aedilis. The damage of pine trees and
an increase in the volume of dead wood is a conse-
quence of the infestation of weakened plantings by
stem pests with their subsequent spread to nearby
stands. All trees inhabited by xylophagous insects
belong to the 4-6 quality class. The involvement of
the pests listed above in the drying and death of
individual trees was confirmed by the bores found
in nature under the bark, insect frass, shoots on the

Puzrina et al.

soil under the crown projections after passing ad-
ditional nutrition to adults and their entrance and
exit flight holes on tree trunks. Due to the inten-
sive feeding of xylophages on weakened trees and
the dynamic distribution of populations, the forest
pathology situation in plantings has significantly
worsened (Fig. 6). The surveyed areas with the es-
tablished reasons for the deterioration of the sani-
tary condition are shown in Table 4.

Figure 6. Foci of drying of Scots pine stands

Note: a - 2022,b - 2024
Source: compiled by the authors

Table 4. Summary of the surveyed stands (2024 survey)

o

E| E | £ I

§ ;; g Stand composition of wel;?(t:‘:il:g I::(: leg'?:g out

£ 2 <

8

Sviatoshyn Forestry

89 3 11.6 100% Scots pine (95)+ Scots pine (165) Dead wood from previous years, clutter
89 4 2.9 100% Scots pine Drying of plantings (stem pest complex)
89 5 0.4 W?tocﬁ gﬁgtfspclg?s(;?r?; %’5) Drying of plantings (stem pest complex)
101 1 0.5 100% Scots pine + Littleleaf Linden Dead wood from previous years, clutter
101 2 0.3 100% Scots pine Drying of plantings (stem pest complex)
101 3 0.4 100% Scots pine Drying of plantings (stem pest complex)
101 5 3.3 100% Scots pine Dead wood from previous years, clutter
101 6 1.0 100% Scots pine +Northern Red Oak Drying of plantings (stem pest complex)
101 7 | 04 | 100%Scotspines cmgz ‘i,'g‘;lgomm” Oak+ | prying of plantings (stem pest complex)
101 8 1.7 100% Scots pine Drying of plantings (stem pest complex)
101 10 0.5 Witct?gl/;nsi-cﬁgsrt’ﬂgfnzé)e/‘cji Oak Drying of plantings (stem pest complex)
101 12 0.2 100% Scots pine Dead wood from previous years, clutter
101 14 438 100% Scots pine+Norway Maple Drying of plantings (stem pest complex)
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Table 4. Continued

c
[
£ E | 2
£ 2 - - Pathological signs
8 g ﬁ Stand composition of weakening and drying out
£ 7] <
o
o
101 15 0.7 60% Scots pine 40% Witch elm Dead wood from previous years, clutter
101 16 1.5 100% Scots pine + Scots pine +Norway Maple Dead wood from previous years, clutter
60% Scots pine 20% Witch elm 20%
115 2 0.9 Silver Maple + Norway Maple; Dead wood from previous years, clutter
100% Scots pine — single trees
115 3 3.0 100% Scots pine Dead wood from previous years, clutter
100% Scots pine . .
125 1 8.8 100% Norway Maple — of natural origin Drying of plantings (stem pest complex)
125 2 2.7 100% Scots pine +Black Locust Dead wood from previous years, clutter
30% Scots pine30% Witchelm30%Black Locust 10%
125 3 1.0 | Silver Maple +Sycamore Maple + + Common pear Dead wood from previous years, clutter
Black Locust — of natural origin
125 4 0.2 100% Scots pine + European Aspen Drying of plantings (stem pest complex)
Total 46.8
Kyiv Forestry
114 9 24 90% Scots pine 10% Common Oak +Silver Birch Dead wood from previous years, clutter
’ Common Oak - of natural origin (planned selective sanitary cutting-2025)
114 10 90% Scots pine 10% Common Oak Dead wood from previous years, clutter
4 ' Common Oak - of natural origin (planned selective sanitary cutting -2025)
o . o Dead wood from previous years, clutter
7 2 1.0 60% Scots pine 40% Common Oak (planned selective sanitary cutting -2025)
o . o Dead wo od from previous years, clutter
7 5 26 90% Scots pine 10% Common Oak (planned selective sanitary cutting -2025)
o . o Dead wood from previous years, clutter
7 6 36 80% Scots pine20% Common Oak (planned selective sanitary cutting -2025)
o . o Dead wood from previous years, clutter
17|15 | 37 60% Scots pine 40% Common Oak (planned selective sanitary cutting-2025)
117 | 17 0.5 100% Scots pine Drying of plantings (stem pest complex)
o . o Dead wood from previous years, clutter
17118 | 45 70% Scots pine 30% Common Oak (planned selective sanitary cutting-2025)
120 1 3.1 100% Scots pine Drying of plantings (stem pest complex)
120 2 4.0 50% Scots pine 50% Common Oak Drying of plantings (stem pest complex)
60% Scots pine 40% Common Oak 100% Scots . .
120 3 2.3 pine — single trees Drying of plantings (stem pest complex)
120 4 7.8 60% Scots pine 40% Common Oak Drying of plantings (stem pest complex)
122 1 04 70% Scots pine 30% Common Oak +Black alder Drying of plantings (stem pest complex)
122 | 2 1.2 60% Scots pine 40% Common Oak Drying of plantings (stem pest complex)
122 4 0.8 100% Scots pine Drying of plantings (stem pest complex)
122 8 2.4 100% Scots pine Drying of plantings (stem pest complex)
122 9 1.0 100% Scots pine Drying of plantings (stem pest complex)
o . Dead wood from previous years, clutter
122 | 14 112 100% Scots pine (planned selective sanitary cutting-2025)
o . Dead wood from previous years, clutter
122115 | 1.2 100% Scots pine (planned selective sanitary cutting-2025)
o . Dead wood from previous years, clutter
122 | 16 0.4 100% Scots pine (planned selective sanitary cutting-2025)
Total 45.1
Total, ha 91.9

Source: compiled by the authors
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Sites for conducting a detailed survey were
selected based on reconnaissance survey and
forest pathology surveys of previous years. To de-
termine the species composition of xylophagous
insects on dry and drying trees, the completeness
of the settlement was recorded, that is, average
number of families of different types of harmful
insects per square decimetre of trunk surface was
determined (Table 5). The identified populations
of xylophagous insects were characterised by a
low and medium degree of infestation, and they
were also observed only on very weakened trees.
Density of Phaenops cyanea indicates isolated cas-
es or early stages of infestation. Average degree of
infestation of Monochamus galloprovincialis and
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Ips acuminatus indicates an increase in numbers,
which can cause significant damage to weakened
trees. Despite the mostly low and average infes-
tation rates, the presence of xylophagous pop-
ulations on weakened trees confirms their role
in the deterioration of the sanitary condition of
forest stands, especially in conditions of intense
anthropogenic pressure and climate changes that
contribute to the weakening of trees. During the
monitoring studies for the period 2020-2024, it
was revealed, that pine stands have a reduced
level of overall stability, since about 25% of plant-
ings are mature and over-mature, which have
practically lost or are losing their environmental
and aesthetic functions (Table 6).

Table 5. Degrees of tree infestation by xylophagous insects (2024 survey)

Settlement density, Degree
Species units - dm?/ average number of infestation/number of beetles
of shoots per 1 m? of the younger generation
Phaenops cyanea 0.1+0.5 low
Monochamus galloprovincialis 0.5+0.3 average
Tomicus minor
Tomicus piniperda S average
Ips acuminatus 0.7+0.4 average
Acanthocinus aedilis 4.5x0.2 low

Source: compiled by the authors

Table 6. Existing distribution of Scots pine forest stands by age group, %

Species groups ‘ Young stock ‘ Middle-aged ‘ Maturing ‘ Fully mature
Regulated recreation area
Coniferous | 113 \ 54.6 \ 116 \ 22.5
Economic zone
Coniferous | 3.2 | 61.2 | 1.4 | 24.2

Source: developed by the authors based on Kyiv City State Administration (2023)

The existing division of stands by age groups
differs significantly from the optimal one. Over-
all, there are significantly fewer young trees
than the optimal number, while the middle-aged
trees are the most numerous and there is a cer-
tain shortage of maturing plantations. There is a
significant shortage of young trees, especially in
the economic zone of 3.2%, which indicates in-
sufficient natural or artificial renewal of forests.
A low proportion of young plantings may indicate

a shortage of mature and over-mature stands
in the future, which will lead to a suboptimal
age structure of the forest fund. Forest ecosys-
tems are degraded due to regular recreational
loads, so intensive recreation leads to negative
changes in biocoenoses. Despite the fact that
tree stands are the most resistant component of
forests to recreational loads, under certain con-
ditions physiological processes become irrevers-
ible (Ukrainian State Design Forestry Production
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Association, 2022). The volume of selective san-
itary logging in various functional areas of the
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municipal enterprise Sviatoshyn Communal For-
est-Park Enterprise is shown in Figure 7.
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Figure 7.Volumes of selective sanitary logging in various functional areas

Source: compiled by the authors

Measures to improve the sanitary condi-
tion of forests were also carried out in areas
that were damaged due to adverse anthropo-
genic factors, natural phenomena (snowstorms,
windbreaks) of previous years, leading to dry-
ing of trees. Notably, middle-aged stands with
high density are also significantly damaged. For
the purpose of further research is to establish
a pattern between the volumes of accumulated
dead wood and the drying of Scots pine stands

in Sviatoshyn Communal Forest-Park Enterprise,
the volume of deadwood (or detritus) was esti-
mated using mathematical models of conversion
coefficients (Bilous, 2018) and specific taxation
characteristics of forest fund plots. The total
volume of dead organic wood accumulated in
the forests of Sviatoshyn Communal Forest-Park
Enterprise is 285.4 thousand tonnes, of which
86.2% of deadwood is concentrated in pine for-
ests (Table 7).

Table 7. Distribution of deadwood of forests
of Sviatoshyn Communal Forest-Park Enterprise by components and groups of rocks

Deadwood, thous. tonnes

Species group, tree type

drywood clutter br a?‘::yh es forest floor total

Coniferous 24.5 7.4 55.1 159.4 246.4

including Scots pine 24.5 7.4 55.1 159.1 246.1
Hardwood 2.8 1.3 49 23.4 32.3
including common oak 2.6 1.2 4.6 22.0 30.6
Softwood 1.5 1.2 0.8 3.1 6.7
including silver birch 0.4 0.4 0.2 1.2 2.2
black alder 0.9 0.7 0.5 1.3 3.5

Total 28.8 9.9 60.8 185.9 285.4

Source: compiled by the authors

Analysing the data in Table 5, it was found
that the largest reservoir of carbon storage in all
tree groups is the forest floor. The participation of
this component in the distribution of deadwood
is 65.1%. The vast majority of deadwood (86.2%

of the total volume) is concentrated in coniferous
plantations dominated by Scots pine (246.1 thou-
sand tonnes), which is consistent with data on the
deterioration of the sanitary condition caused by
anthropogenic load and exposure to stem pests.
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Figure 8.Distribution of deadwood
of pine forests by Sviatoshyn Communal
Forest-Park Enterprise by quality classes
Source: developed by the authors based on forest
management materials

The largest volumes of deadwood in the
forest stands of Scots pine were characteristic of
both 1 and 12 site index, the total share of which
was 86%. This distribution is explained by a sim-
ilar distribution of areas covered with forest veg-
etation of forest areas by site index. Regarding
the quality indicators of deadwood, it is worth
noting that the average density per unit area in
Scots pine stands was 2.61 kg(m?)*. M.M. Kutia &
0.A. Hirs (2012) noted the constant growth of the
population of Kyiv, and therefore, the volume of
recreation, which significantly affects the state of
urban forests. The influence of the anthropogen-
ic factor on woody phytocenoses is implemented
through direct (mechanical damage, insect pests
and phytopathogens) and indirect (soil degra-
dation and depletion, atmospheric air pollution)
mechanisms.Recreational load, in particular, caus-
es significant changes in the forest floor and soil,
which are expressed in compaction of the upper
layer, changes in mechanical composition, and a
decrease in humidity and aeration, which, in turn,
negatively affects the root nutrition and overall
sanitary condition of plantings. When studying
pine stands,N.Puzrina et al. (2022) established the
dependence of the increase in the index of sani-
tary condition of pine plantations and the deteri-
oration of forests due to changes in weather con-
ditions and climate aridity,and mass reproduction
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of stem pests after dry periods, which indicates
the complex nature of the problem in the forests
of green areas, where recreational load can in-
crease the negative effects of climate change and
pests. According to N. Puzrina et al,, the death of
trees occurs in the stand as a result of natural
selection mainly by the grassroots type, but in
the case of adverse biotic, abiotic, or antrogenic
factors, not only trees from the lower part of the
canopy are lost, but also trees of the dominant
(Kraft classes I-Il) type. Low-top pine stands of
artificial origin, clean in composition and simple
in shape in all types of forest, dry up mainly in
middle-aged and older age groups, which was
confirmed by research. After logging and limit-
ing the food supply, bark beetles can populate
young stands. Initially, single and group foci of
drying occur near the edges, in forest walls, nar-
row strips and low-density pine forest stands, and
then expand and penetrate deep into woodlands.

F. Brovko et al. (2023) noted that intensive
recreational loads lead to compaction of the soil,
changes in its mechanical composition, a de-
crease in moisture and air, which negatively af-
fects the root nutrition and general condition of
trees, which was confirmed by studies in the area
of intensive recreation. The reasons for the deteri-
oration of the sanitary condition of the examined
plantings are the weakening and drying of trees,
a significant recreational load and unfavourable
environmental factors, accompanied by the col-
onisation and damage of wood by xylophagous
insects, which are carriers of other pathogenic mi-
croorganisms. According to the V.L. Meshkova &
0.l.Borysenko (2018), the proportion of pine trees
in the forest and the age of pine trees are the
most important factors in predicting the threat
of drying caused by bark beetles, which was con-
firmed by research, i.e., the relative density of the
stand is less important as a risk factor than its
sudden decline. Selective sanitary logging allows
the extraction of freshly populated xylophages of
dead trees and their groups. This was confirmed
by a number of researchers, in particular, V. Mel-
nyk (2019) noted that pine plantations where
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forest management measures were carried out
in a timely and appropriate manner were more
structurally sustainable. Faulty and wind-dam-
aged trees, which are primarily removed during
selective sanitary logging, are a substrate for the
development of many microorganisms and fungi
and a reservoir for forest pests.

The forests of the green zone of Kyiv, espe-
cially pine stands, play a key ecological role, but
their sanitary condition is unsatisfactory. This is
due to the predominance of artificial pine stands,
suboptimal age structure (many middle-aged and
over-mature trees, few young ones), high density,
which makes them vulnerable to pests and dis-
eases. A significant increase in deadwood and
the presence of stem pests, such as the large and
small pine bark beetle, the top bark beetle, and
the impact of anthropogenic and recreational
pressure, have been identified. The accumula-
tion of deadwood (or detritus), which includes
dead wood, wood breakage, rough branches, and
forest floor, can change the living conditions of
pests by affecting their numbers and distribution
in plantings. It consists of organic matter from
dead woody plants or isolated dead parts of living
trees. The accumulation of deadwood (detritus) in
forest stands is an important process that affects
the ecosystem functions of forests, including their
resistance to pests and diseases. The sanitary
condition of plantings also determines the fea-
tures of the development of stocks of deadwood,
which serves as a habitat for numerous biological
species (Pelyukh et al., 2019). This confirms the
importance of preserving different types of dead
wood in forest ecosystems, as it creates microbi-
otopes for many rare and common species, which
increases overall biodiversity. J. Sandstrom et
al. (2019) noted that proper management of dead-
wood can help to maintain the stability of trophic
connections in the forest, which is especially im-
portant for protected areas. It was considered as a
reservoir of carbon, while P. Yavorovsky & S. Sen-
donin (2019) and M.0O. Lakyda (2022) also empha-
sised that deadwood plays a role in nutrient ac-
cumulation and the development of a sustainable

soil environment. Wood detritus is a long-term
carbon storage and nitrogen source due to its
long biodestruction period, which ensures a sta-
ble cycle of elements in forest biocoenoses and
slows down their degradation. In the study by V.Y.
Yarotskiy et al., 2019), the spatial distribution of
dead wood in the oak forests of the Left-Bank
Forest-Steppe of Ukraine was estimated, which
established the characteristic volumes of wood
detritus accumulation depending on the type of
plantings, age, and management regime. The re-
searchers emphasised that dead wood is a critical
component for maintaining ecosystem balance.
Similar conclusions were obtained by L. Bujo-
czek et al. (2021), which shows that the amount
of deadwood in non-exploited forests is six times
higher than in forest ecosystems where active
farming is carried out, indicating the need for a
careful balance between forest management and
natural recovery processes. In the Polish context,
L. Bujoczek et al. systematised the types of dead
wood according to morphological and stage signs
of decomposition, and also revealed the spatial
unevenness of its distribution, which was asso-
ciated with forestry practices and the protected
status of territories.

Thus, the presence of deadwood not only
contributes to carbon accumulation, but also
forms foci of biodiversity, especially for xylo-
phages, fungi, and mosses, which was confirmed
by many European studies. However, excessive
detritus accumulation without a monitoring and
regulatory system can create fire risks in climate
change, which requires adaptive approaches to
managing dead wood in forests of various func-
tional categories.

Conclusions
In the forest fund, the predominance of high-qual-
ity (1c = 2 classes -= 99.1%) and high-density
(more than 0.8-26.5%) plantings in fresh forest
conditions (94.72% of the area) with a monospe-
cific dominance of Scots pine (86.3% of the area)
in combination with a suboptimal age structure
(the predominance of medium-aged plantings of
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56.5% and a low proportion of young stands of
5.8%) creates prerequisites for deterioration of
the sanitary condition. There was a deterioration
in the sanitary condition and a decrease in the
overall stability of pine stands during 2020-2024.
About 25% of forests are mature and over-mature,
which lose their conservation and aesthetic func-
tions. The distribution of deadwood in pine for-
est stands showed that its largest volumes (86%
of the total amount) fall on the 1 and 1a quality
classes. This distribution directly correlates with
a similar proportion of forest areas covered with
forest vegetation for these quality classes.

The total volume of dead organic wood accu-
mulated in the forests of Sviatoshyn Communal
Forest-Park Enterprise is 285.4 thousand tonnes,
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Ips sexdentatus, Phaenops cyanea, monochamus
galloprovincialis and Acanthocinus Aedilis. Howev-
er, the identified populations of xylophagous in-
sects were characterised mainly by a low and me-
dium degree of infestation, they were observed
on very weakened trees, which, in this case, indi-
cates their role as secondary pests that comple-
ment the weakening caused by other factors. The
results obtained confirmed the need to develop
and implement effective measures to improve the
sanitary condition of pine stands in the forests of
green areas, increase their resistance to pests and
diseases, and to optimise the recreational load by
conducting systematic monitoring.

Acknowledgements

of which 86.2% of the deadwood is concentrated  None.

in pine forests. According to qualitative indicators,

the average density of deadwood per unit area in Funding

Scots pine stands was 2.61 kg/m2.The increase in ~ None.

dead wood volumes is a direct result of the col-

onisation of weakened plantings by stem pests, Conflict of Interest

such as Tomicus piniperda, T. minor, Ips acuminatus, ~ None.

References

[1] Bilous,A.M.(2018). Woody detritus of Ukrainian Polissia forests. Kyiv: NUBiP of Ukraine.

[2] Brovko, F., Yukhnovskyi, V., Brovko, O., Brovko, D., Urliuk, Yu., & Khryk, V. (2023). The influence
of anthropogenic trampling of gray forest soils on their physical properties. Central European
Forestry Journal, 69(4) 224-232. doi: 10.2478/forj-2023-0017.

[3] Bujoczek, L., Bujoczek, M., & Zigba, S. (2021). How much, why and where? Deadwood in forest
ecosystems: The case of Poland. Ecological Indicators, 121, article number 107027. doi: 10.1016/].
ecolind.2020.107027.

[4] Convention on Biological Diversity. (1992, June). Retrieved from https://zakon.rada.gov.ua/laws/
show/995_030#Text.

[5] Goychuk,A.F.,Reshetnyk, L.L., & Maksymchuk, N.V.(2012). Methods of forest pathology examinations.
Zhytomyr: Polissya.

[6] Kutia, M.M., & Hirs, O.A. (2012). Characteristics of recreational load and recreational capacity
of forest park landscapes of Kiev. Scientific Bulletin of the National Forestry University of Ukraine,
22(12), 86-90.

[7]1 Kyiv City State Administration. (2023). Project of organization and development of forestry of the
Sviatoshyn Communal Forest-Park Enterprise”. Irpin: State Enterprise “Ukrderzhlisproekt”

[8] Lakyda, M.O. (Ed.). (2022). Plant biomass and ecosystem functions of Kyiv region forests. Kyiv:
LLC“CP “Comprynt”.

[9] Levchenko,V., & Gumeniuk,V.(2024). Regarding the issue of growing Scots Pine forests in Polissya.

Ukrainian Journal of Forest and Wood Science, 15(4), 25-39. doi: 10.31548/forest/4.2024.25.

Scientific Reports of the National University of Life and Environmental Sciences of Ukraine. 2025. Vol. 21, No. 4


https://irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?C21COM=S&I21DBN=EC&P21DBN=EC&R21DBN=1&R21DBN=2&S21ALL=%28%3C.%3EA%3D%D0%91%D1%96%D0%BB%D0%BE%D1%83%D1%81+%D0%90%24%3C.%3E%29&S21CNR=20&S21FMT=fullwebr&S21REF=10&S21SRD=&S21SRW=dz&S21STN=1&Z21ID=&utm_source=chatgpt.com
https://doi.org/10.2478/forj-2023-0017
https://doi.org/10.1016/j.ecolind.2020.107027
https://doi.org/10.1016/j.ecolind.2020.107027
https://zakon.rada.gov.ua/laws/show/995_030#Text
https://zakon.rada.gov.ua/laws/show/995_030#Text
https://c.forest.gov.ua/fileadmin/user_upload/Projekt_KP_Svjatoshinske_LPG_.pdf
https://c.forest.gov.ua/fileadmin/user_upload/Projekt_KP_Svjatoshinske_LPG_.pdf
https://irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=EC&P21DBN=EC&S21STN=1&S21REF=10&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=A=&S21COLORTERMS=1&S21STR=%D0%9B%D0%B0%D0%BA%D0%B8%D0%B4%D0%B0%20%D0%86$
https://doi.org/10.31548/forest/4.2024.25

Dynamics of the sanitary condition of Scots pine stands in the green zone of Kyiv...

[10] Melnyk, V.V. (2019). Assessing the sanitary condition of pine stands in the zone of unconditional
resettlement in fresh pine forests of The Ukrainian Polissia. Scientific Bulletin of UNFU, 29(3),
39-43.doi: 10.15421/40290308.

[11] Meshkova, V.L., & Borysenko, O.l. (2018). Prediction for bark beetles caused desiccation of pine
stands. Forestry and Forest Melioration, 132,155-161. doi: 10.33220/1026-3365.132.2018.155.

[12] Meshkova,V.L., et al. (2020). Methodological guidelines for monitoring, recording, and forecasting the
spread of forest pests and diseases for the flat part of Ukraine. Kharkiv: Planeta-Print.

[13] Pelyukh, O., Paletto, A., & Zahvoyska, L. (2019). People’s attitudes towards deadwood in
forest: Evidence from the Ukrainian Carpathians. Journal of Forest Science, 65(5), 171-182,
doi: 10.17221/144/2018-JFS.

[14] Puzrina, N., Karpuk, A., Vasylyshyn, R., Melnyk, O., & Tokarieva, O. (2022). Thirty-year dynamics
of the pine stand sanitary conditions of Boyarka forestry research station. Scientific Horizons, 25(10),
43-52.doi: 10.48077/scihor.25(10).2022.43-52.

[15] Resolution of the Cabinet of Ministers of Ukraine No. 733 “On Approval of the Procedure for
Dividing Forests into Categories and Allocating Specially Protected Forest Areas” (2007, May).
Retrived from https://zakon.rada.gov.ua/laws/show/733-2007-%D0%BF#Text.

[16] Sandstrom, )., Bernes, C.,Junninen, K., Lohmus, A., Macdonald, E., Miiller, J., & Jonsson, B.G. (2019).
Impacts of dead wood manipulation on the biodiversity of temperate and boreal forests:
A systematic review. Journal of Applied Ecology, 56(7), 1770-1781.doi: 10.1111/1365-2664.13395.

[17] Soshenskyi, O., Zibtsey, S., Terentiev, A., & Vorotynskyi, O. (2021). Consequences of catastrophic
landscape fires in Ukraine for forest ecosystems and population. Ukrainian Journal of Forest and
Wood Science, 12(3), 21-34. doi: 10.31548/forest2021.03.002.

[18] Tokarieva, O.V.(2023). Categories of tree condition under recreational load. In International scientific
and practical conference “Forestry, woodworking and landscaping: State, achievements and prospects”
(pp. 72-75). Kharkiv: State Biotechnological University.

[19] Ukrainian State Design Forestry Production Association.(2022,July).Instructional and methodological
guidelines for forest management. Retrieved from https://lisproekt.gov.ua/fileadmin/user_upload/
Instruktivno-metodichni_vkazivki.pdf.

[20] Yarotskiy, V.Y., Pasternak, V.P.,, & Nazarenko, V.V.(2019). Deadwood in the oak forests of the Left Bank
Forest-steppe of Ukraine. Folia Forestalia Polonica, 61(4), 247-254. doi: 10.2478/ffp-2019-0024.

[21] Yavorovsky, P., & Sendonin, S. (2019). Recreational forestry. Kyiv: Scientific Capital.

[22] Yukhnovskyi, V.Yu., Zibtseva, O.V., & Debryniuk, I.M. (2021). Evaluation of green space systems
in small towns of Kyiv region. Bulletin of Geography. Socio-Economic Series,53(53),7-16.doi: 10.2478/
bog-2021-0019.

[23] Zhang, S., Dekker, F., van Logtestijn, R.S.P., & Cornelissen, J.H.C. (2025). Do wood-boring beetles
influence the flammability of deadwood? Ecology: Ecological Society of America. doi: 10.1002/

ecy.4508.

Scientific Reports of the National University of Life and Environmental Sciences of Ukraine. 2025. Vol. 21, No. 4


https://doi.org/10.15421/40290308
https://www.researchgate.net/publication/331389035_PREDICTION_FOR_BARK_BEETLES_CAUSED_DESICCATION_OF_PINE_STANDS
https://www.researchgate.net/publication/331389035_PREDICTION_FOR_BARK_BEETLES_CAUSED_DESICCATION_OF_PINE_STANDS
https://uriffm.org.ua/static/main/files/method_naglyad_oblik_prognoz_.pdf
https://uriffm.org.ua/static/main/files/method_naglyad_oblik_prognoz_.pdf
https://doi.org/10.17221/144/2018-JFS
https://doi.org/10.48077/scihor.25(10).2022.43-52
https://doi.org/10.1111/1365-2664.13395
https://doi.org/10.31548/forest2021.03.002
https://biotechuniv.edu.ua/wp-content/uploads/2023/11/mater-conf-24-25-10-23.pdf
https://lisproekt.gov.ua/fileadmin/user_upload/Instruktivno-metodichni_vkazivki.pdf
https://lisproekt.gov.ua/fileadmin/user_upload/Instruktivno-metodichni_vkazivki.pdf
https://doi.org/10.2478/ffp-2019-0024
https://doi.org/10.2478/bog-2021-0019
https://doi.org/10.2478/bog-2021-0019
https://doi.org/10.1002/ecy.4508
https://doi.org/10.1002/ecy.4508

Puzrina et al.

[MHamiKa caHiTapHOro ctaHy COCHOBUX
HacagKeHb 3eneHoi 30Hu M. KuiB (Ha npuknagi KOMyHanbHOro
nianpuemcTBa «CBATOLMHCbKE NiconapKoBe rocnogapcTeo»)

Hatanis My3piHa

KaHaupaT cinbCbkorocnoaapcbkux HaykK, AOLEHT

HauioHanbHWi1 yHiBepcuTeT BiopecypciB i NpUpoaoKOPUCTYBaHHS YKpaiHu
03041, Byn. lepois O6opoHu, 15, M. Kuis, YkpaiHa
https://orcid.org/0000-0003-1645-7489

Poman BacunuwimnH

[loKTop CinbCbKOrocnofapcbkux Hayk, npodecop

HauioHanbHWi1 yHiBepcuTeT BiopecypciB i NpUpoAOKOPUCTYBaHHS YKpaiHu
03041, Byn.Tepois O6opoHu, 15, M. Kuis, YkpaiHa
https://orcid.org/0000-0002-7268-8911

OnekcaHgp MenbHUK

KaHauaaT cinbCbKorocnoaapcbkmx HayK, CTapLumMii HAYKOBMIA CNiBPOGITHUK
BinokpemneHnwuii nigpo3ain HauioHanbHOro yHisepcuteTy 6iopecypciB i NpMpoaOKOPUCTYBaHHSA YKpaiHK
«bosipcbka nicoBa gocnifHa CTaHuUis»

08150, Byn. licopocnigHa, 12, M. bosipka, YkpaiHa
https://orcid.org/0000-0002-3967-4710

OpecT O6yxiBCbKMUiA

AcnipaHT

HavioHanbHWi yHiBepcuTeT BiopecypciB i NpUpOAOKOPUCTYBaHHS YKpaiHu
03041, Byn. lepois O60poH#, 15, M. Kuis, YkpaiHa
https://orcid.org/0009-0003-3242-5716

BoraaH ManaHnyyk

AcnipaHT

HauioHanbHui yHiBepcuTeT BiopecypciB i NpUpoA0KOPUCTYBaHHS YKpaiHu
03041, syn. lepois O60poH#, 15, M. Kuis, YkpaiHa
https://orcid.org/0009-0003-0248-1848

AHoTauifl. AKTyanbHiCTb AOCIAXEHHS 3ymMOBNeHa crneumndikol NiCOBUX EKOCUCTEM 3eneHOi 30HM
M. KuniB, ki nepebyBatoTb y 30Hi iHTEHCMBHOIO aHTPOMOreHHOrO HABAHTAXEHHS Ta BiAirpatoTb KPUTUUHY
ponb y MiCbKOMY cepefoBuLLi. MeTa [OCNILKEHHS Nonsarana B aHanisi 3MiH CaHITapHOro CTaHy Jicis
3€e/1eHOi  30HM, BM3HAYEHHI KYOBMX (DAKTOPIB, WO NPM3BOAATL A0 iX Aerpapauii, Ta po3pobui
peKkoMeHAaLIN Woao ix NokpaleHHs. Y foCioKEeHHI 3aCTOCOBAHO aHani3 Ta y3aranbHEeHHS MaTtepianis
NiCOBNOPSIAKYBAHHS, NiTEpaTypHUX [AaHWX, 3araibHOBIAOMI METOAM NiCiBHMUTBA Ta NiCOBOI Takcauii
(pekorHocumpyBanbHe Ta AeTa/lbHe OOCTEXEHHS Hacal)keHb), @ TakOX NiCONaToNOriYHi MeToau Ans
BMSIBNIEHHS Ta aHanisy CaHiTapHOro CTaHy COCHOBMX HacamxeHb. [potarom 2020-2024 pp. BusBNEHO
3HMXKEHUI piBeHb 3arasibHOi CTiIMKOCTi COCHOBMX HaCaaKeHb, OCKiNbKM 613bKO 25 % 3 HUX BiLHOCATLCS [0
CTUIMX Ta NEPECTIMHMX, AKi BTPAYatoTb CBOT MPUPOAOOXOPOHHI Ta eCTeTUYHI ByHKLii. 36inblueHHs obcariB
CyXOCTOI € pEe3ynbTaToOM 3aCeneHHs 0CnabneHnx HacagkeHb CTOBOYPOBMMM LUKIAHWMKAMU, TAaKUMKU K
BE/MKUI COCHOBMI ny6oig, (Tomicus piniperda L.), manuit cocHoBumi ny6oig (T. minor Hartig.), BepxiBkoBuit
Kopoin (/ps acuminatus Gyllenhal), wectnsybuactuii kopoin (/ps sexdentatus Boerner), cMHS cOcHOBa
3natka (Phaenops cyanea Fabricius), yopHuii cocHoBui Bycay (Monochamus galloprovincialis OL) Ta cipuii
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LOBroBycuit Bycau (Acanthocinus aedilis L.). BussneHi nonynauii kKomax-kcunodaris xapakrepusyBanucs
HU3bKMM Ta CepefHiM CTyrneHeMm 3aceneHHs i Bynu BioMiyYeHi nuwe Ha gyxe ocnabneHux nepesax.
Hanbinblwa nnowa cocHoBux HacamkeHb (690,0 ra), oxonneHa BMOGIPKOBMMM CaHiTapHUMKU pybkamu,
npunana Ha 2020 pik, Wo cBiAYMUTb NPO BMAMB HEFAaTUBHUX YMHHUKIB. AHANI3 TMNONOrIYHOI CTPYKTYpU
nokasas, Wo Hanbinbw nowuperHnummn € cybopwm (54,8 % nnouwi), a cepep, rirpoToniB NepeBaxatTb CBiXi
ymoBu (94,72 % 3a nnouieto). MNepeBaxatoTb BUCOKOMPOAYKTUBHI AepeBocTaHu IB-1l knacis 6oHiTeTy
(99,1 % nnowwi) Ta cepenHbOBIKOBI AepeBocTaHu (56,5 % nnowwi). 3aranbHuin 06Car HaKONMYEHOT MepTBOi
LlepeBMHU CTaHOBUTb 285,4 TUC. T, 3 aKkmnx 86,2 % 30cepenkeHo y COCHOBMX icax, NpUYOMy Hanbinbwmnm
pe3epByapoM BYIeL0 € icoBa NiacTuika (65,1 %). CepenHit NOKa3HMK WiNbHOCTI MOPTMACK Y COCHOBUX
[EepEeBOCTaHax CTaHoBUTb 2,61 kr-M~2. OTpuMaHi pesynstatv MOXyTb GYTW BMKOPUCTaHi ANs pO3po6KM
e®eKTUBHMUX 3axO0fiB i3 MOKPALLEHHS CAHITApHOro CTaHy COCHOBMX HAaCaXeHb Yy NicaxX 3eNeHUX 30H,
NiABULLEHHS iX CTIMKOCTI A0 LWKiAHWUKIB Ta XBOP0O,a TaKOX AN ONTUMI3aLii pekpeaLiiHOro HaBaHTAXXEHHS

KniouoBi cnoBa: pekpeauiiiHe HaBaHTAXKEHHSN; KOMaxu-kcunodaru; BUOIPKOBI CaHiTapHi  pyoku;
MOpTMaca; NicoBi eKoCcnucTeMm
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