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The effect of chronic foliage damage by Tomostethus nigritus (Fabricius, 1804)
larvae on the radial growth of Fraxinus excelsior

V.L. Meshkova®, Yu.Ye. Skrylnyk?, O.V. Zinchenko®, I.M. Koval*

The research aimed to evaluate the response of the European ash Fraxinus excelsior L. radial
increment to the foliage damage by Tomostethus nigritus (Fabricius, 1804). In Kharkiv's Molodezhny Park,
defoliation of European ask by black ash sawfly increased from 2013, reached a maximum (94.1+£3.4%) in
2015, and then decreased. The mean defoliation of individual trees in individual years ranged from
31.7£18.1% to 73.3£13.5%. Only three trees were completely defoliated over two consecutive years. No
dependence of tree defoliation on their diameter was found. The mean health condition index HCI started to
increase in 2017 and reached 2.4 in 2018. Its dependence on the defoliation level was high and significant
(r=0.83; p<0.001). The radial growth of trees decreased in years of increasing foliage damage. In 2013—
2018 compared to 2007-2012, the average annual, early, and late wood in the total sample decreased by
12.4%, 7.2%, and 14.9%, respectively. However, the changes were statistically significant only for the late
wood. The late growth changed almost synchronously with the annual growth. The proportion of the late

! Valentyna L. Meshkova — Full Member of Forestry Academy of Sciences of Ukraine, Doctor habil. (Agricultural
Sciences), professor, the G.M. Vysotsky Ukrainian Research Institute of Forestry and Forest Melioration, 86 Hryhorii
Skovoroda St., Kharkiv, 61024, Ukraine; State Biotechnological University, Alchevskych 44, UA-61002 Kharkiv,
Ukraine. E-mail: Valentynameshkova@gmail.com ORCID: https://orcid.org/0000-0001-6483-2736

2 Yuriy Ye. Skrylnyk — PhD, senior researcher, the G.M. Vysotsky Ukrainian Research Institute of Forestry and Forest
Melioration, 86 Hryhorii Skovoroda St., Kharkiv, 61024, Ukraine. E-mail: yuriy.skrylnik@gmail.com ORCID:
https://orcid.org/0000-0001-8565-4860

¥ Olga V. Zinchenko — PhD, senior researcher, the G.M. Vysotsky Ukrainian Research Institute of Forestry and Forest
Melioration, 86 Hryhorii Skovoroda St., Kharkiv, 61024, Ukraine. E-mail: zinch.ov@gmail.com ORCID:
https://orcid.org/0000-0002-9800-8144

* Iryna M. Koval — Full Member of Forestry Academy of Sciences of Ukraine, Doctor habil. (Agricultural Sciences),
Leading researcher, the G.M. Vysotsky Ukrainian Research Institute of Forestry and Forest Melioration, 86 Hryhorii
Skovoroda St., Kharkiv, 61024, Ukraine. E-mail: koval_iryna@ukr.net ORCID: https://orcid.org/0000-0001-6328-
1418

10 B.JI. MemkoBa, 10.€. Cxpunpauk, O.B. 3irueHko Ta iH. BIIMB XpOHIYHOTO MTOMIKOIKEHHS. . .


mailto:Valentynameshkova@gmail.com
mailto:Valentynameshkova@gmail.com
mailto:Valentynameshkova@gmail.com
mailto:yuriy.skrylnik@gmail.com
https://orcid.org/0000-0001-8565-4860
mailto:koval_iryna@ukr.net

Proceedings of the Forestry Academy of Sciences of Ukraine, 2026, vol. 30

wood in the annual growth was only 56.1 % in the year of maximum defoliation and exceeded 70 % the
following year.

In the group of trees with low defoliation (on average < 25%), the annual wood width in 2013-2018 (the
years of black ash sawfly outbreak) was higher than in 2007-2012 by 0.2 mm (8.5%). In the group of trees
with moderate defoliation (26-50%), the annual wood width decreased by 0.2 mm (8.5%), and in the group
with severe defoliation (> 50%) by 0.7 mm (20.9%). However, the change in the annual wood growth was
significant only for the group of trees with severe defoliation.

In the group of healthy trees (HCI=1), late wood width in 2013-2018 was higher than in 2007-2012 by
0.04 mm (3.7%), in the group of weakened trees (HCI=2) was lower than in 2007-2012 by 0.2 mm (16.6%),
and in a group of severely weakened trees (HCI=3) was lower by 0.15 mm (12.4%). However, these
differences were not statistically significant.

Most Spearman's rank correlations between ash wood growth and weather parameters are low and
insignificant. Negative correlations between ash wood growth and air temperature of the growing season,
May and September, are the most significant. An increase in the Hydrothermal Index in 2016, compared to

the previous year by 0.2 units (by 25%), could have a positive impact on growth recovery.

The research indicates that European ash foliage damage by the black ash sawfly does not pose a
noticeable threat to the plantings. At the same time, weakened trees became susceptible to infestation by the
emerald ash (Agrilus planipennis Fairmaire, 1888 (Coleoptera: Buprestidae) in subsequent years.

Key words: European ash; black ash sawfly; defoliation; health condition index; early wood; late wood.

Introduction.

In the last few decades, the health condition of
Fraxinus L. has deteriorated in many regions
(Pyvovar et al., 2022; Ciornei et al., 2024; Schertler
et al., 2025). This has happened largely due to
climate change and increased anthropogenic
pressure, which were favorable for the spread of
alien pests, such as Hymenoscyphus fraxineus (T.
Kowalski) Baral, Queloz & Hosoya) (Schertler et
al., 2025) and Emerald ash borer Agrilus planipennis
Fairmaire, 1888 (Coleoptera: Buprestidae) (Mathieu
& McCullough, 2025). Along with alien ash pests,
the range and harmfulness of native species have
increased in recent years. One of them is the black
ash sawfly Tomostethus nigritus (Fabricius, 1804)
(Hymenoptera: Tenthredinidae), whose larvae feed
on ash foliage. Outbreaks of the black ash sawfly
have been recorded in many European countries,
from Italy to Northern Ireland (Mitali, 2012; Soldi et
al., 2022) and even in China (Zeng et al., 2024).

Within its range, the black ash sawfly develops
in a single generation (3inuenko & Kykina, 2015;
Jess et al., 2017; Ciornei et al., 2024). The beginning
of adult swarming coincides with the start of
European ash foliage development. In eastern
Ukraine, mass swarming begins in the third decade
of April (3inyenko & Kykina, 2015). Females lay
eggs in leaves that are beginning to grow. The eggs
hatch in early May, the larvae feed on growing
foliage, complete feeding in the third decade of
May, and descend into the soil, where they form
cocoons and undergo eonymph and pronymph
stages. They pupate in the first half of April, and
adults emerge in late April (3inuenko & Kykina,
2015).

In Kharkiv's Molodezhny Park, an abundant
swarming of black ash sawfly and severe ash crown

damage by its larvae were first observed in 2002
(Meshkova et al., 2017). Since 2012, defoliation
monitoring has been conducted annually on over 90
labeled trees. Each year, defoliation of some trees
exceeded 75%, while other trees showed only minor
damage. No ash tree mortality was observed during
these years until the Emerald ash borer invaded the
stand in 2022 (Meshkova et al., 2024).

Foliage damage by insects can lead to
deterioration in tree health and reduced growth
(Kulman, 1971; Lyytikdinen-Saarenmaa & Tomppo,
2002; Simmons et al., 2014; Tabakovi¢c &
Milosavljevi¢, 2018). However, the extent of tree
growth reduction depends on the timing and extent
of defoliation, tree species, its health before pest
attacks, weather, etc. Most research focused on the
growth-climate relationships of Fraxinus sp. In the
eastern USA, the total ring width of white ash
(F. americana L.) was positively correlated with
precipitation and negatively correlated with
temperature during May to July, when most radial
growth occurs. So white ash growth was most
strongly influenced by drought stress in the first half
of the growing season (Lockwood & LeBlanc,
2017). In Poland, the tree-ring width of European
ash was related to climatic factors in July, August,
and September of the previous year, and May, June,
and July of the current year (Okonski, 2017). A
negative impact of moisture deficit on the radial
growth of European ash was also observed in
Lithuania (Karpavic¢ius & Vitas, 2006) and Ukraine
(Koval & Maksimenko, 2020). Despite the presence
of the ash black sawfly in different regions, the
effect of defoliation on radial wood growth has not
been sufficiently studied.

The object of research was the radial growth of
European ash. The subject of research was the radial
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growth of European ash under foliage damage by
black ash sawfly. The study aimed to evaluate the
response of the European ash radial increment to the
foliage damage by Tomostethus nigritus.

Material and methods.

The research was conducted in the Molodezhny
Park (50°028.39"N 36°15'5.38"E) of Kharkiv
(Ukraine, Left-bank Forest-steppe), where Fraxinus
excelsior L. had been regularly damaged by the ash
black sawfly Tomostethus nigritus (Meshkova et al.,
2017, 2024). Since 2007, more than 90 European ash
trees in this park have been labeled and surveyed
annually. The trees ranged in age from 50 to 70
years, with diameters ranging from 36.7 to 62.6 cm
(average diameter 51+1.9 cm).

Defoliation and the health condition of
individual trees were assessed in July-August. The
accuracy of visual assessment of defoliation was
5%. Health condition index (HCI) was assessed by
referring each tree to one of the classes: 1- healthy;
2 — slightly weakened; 3 — weakened; 4 — drying up;
5 — recently dead; 6 — died more than one year ago
(Canitapni npaBuia B sicax Ykpainu, 2016).

In March, 2019, the cores were extracted by
standard dendrochronological techniques with the
Pressler borer at a height of 1.3 m (Cook &
Kairiukstis, 1992). After air drying, the core surfaces
were prepared with razor blades, and the surface
contrast was enhanced with chalk. When preparing
the cores for measurement, it was found that many
trees had signs of stem rot, and only 17 cores were
suitable for further analysis.
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The widths of early, late, and annual increments
were measured using a digital equipment HENSON
at an accuracy of 0.01 mm. All cores were dated
using visual and graphical techniques to determine
the exact date of each tree-ring formation (Cook &
Kairiukstis, 1992). The proportion of late wood was
calculated.

Climatic parameters (monthly air temperature
and precipitation) were taken from Kharkiv weather
station (49°58'50"” N, 36°15'09” E, 113 m a.s.L.).

Selyaninov’s Hydrothermal Index — HTI was
calculated by the formula (2):

_ {0ZP
HTI =105, )

where ZP is the amount of precipitation for the
period with mean monthly air temperature over
10°C, mm; Xt is the sum of daily air temperatures
for the same period, °C.

All data were organized using the software
Excel 2019. PAST: Paleontological Statistics
Software Package for Education and Data Analysis
(Hammer et al., 2001) was used for data analysis
(descriptive statistics, correlation analysis, etc.) and
visualization.

Results.

Defoliation of individual ash trees by ash
sawfly larvae in individual years of the period 2013-
2018 varied from 0 to 100% (Fig. 1). The mean
defoliation of individual trees in individual years
ranged from 31.7£18.1% to 73.3£13.5%, and the
average for 2013-2018 was 52.5+£3.3%. The
coefficient of variation of defoliation of individual
trees over this period ranged from 26 to 241.4%.
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Fig. 1. Defoliation of individual ash trees by ash sawfly larvae in 2013-2018
(box length is one sigma; whiskers are max-min)

Correlation coefficients between the defoliation
dynamics of individual trees ranged from O to 0.96,

with both negative and positive values (Fig. 2).
Defoliation of 100 % over two consecutive years
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was observed only for tree No3, while defoliation
rates of 95-100-90% were observed for tree
No2, and 90-100% were observed for trees No 4

and No 14. Defoliation of most trees in the year
following reaching 100% did not exceed 50-
70%.

Fig. 2. Correlation plot of individual trees' defoliation in 2013-2018 (p < 0,05 boxed)

Mean defoliation increased from 2013,
reached a maximum (94.1£3.4%) in 2015, and
then decreased (Fig. 3). In all years of the
outbreak except 2015, defoliation of some trees
was close to 0%. The coefficient of variation in
individual tree defoliation before the outbreak
was about 70%, decreased to 15% in the years of

maximum foliage damage, and increased to 125%
in the following two years.
No dependence of tree defoliation on their
diameter was found (R?=0.0045; r=0.07) (Fig. 4).
The dependence of the health condition index
on the defoliation level was high and significant (R*
=0.6994; r= 0.83; p < 0.001) (Fig. 5).
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Fig. 3. Defoliation of ash trees by ash sawfly larvae in individual years of 2013-2018
(box length is one sigma; whiskers are max-min)
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Fig. 4. Mean defoliation of ash trees by ash sawfly larvae in 2013-2018, depending on stem diameter (DBH)
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Fig. 5. Health condition index of ash trees in 2018 depending on mean defoliation in 2013-2018

In years of increasing foliage damage, the radial  outbreak, it increased sharply but then decreased
growth of trees decreased; after the maximum of the  again (Fig. 6).
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Fig. 6. Defoliation of ash trees by ash sawfly larvae and radial wood increment in 2013-2018
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The late growth changed almost synchronously
with the annual growth, but its share in the annual

The average annual, early, and late increments
for all ash trees in 2013-2018 compared to 2007-

growth in the year of maximum defoliation was only
56.1%, and in the following year it exceeded 70%
(Fig. 7).

The mean health condition index did not exceed
2, and only in 2017 did it start to increase, reaching
2.4 in 2018 (see Fig. 7).

2012 decreased by 0.31, 0.06, and 0.26 mm,
respectively, and the relative changes were 12.4%,
7.2%, and 14.9%, respectively. However,
statistically significant changes were found only for
late increment (Fea = 4.06; Fo 5 = 3.89; p = 0.05).
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Fig. 7. Defoliation of ash trees by ash sawfly larvae, the health condition index and proportion of late wood in the
radial wood increment in 2013-2018

The comparison showed that in the group of
trees with low defoliation (on average < 25%), the
annual wood growth in 2013-2018 (the years of
black ash sawfly outbreak) was higher than in 2007-
2012 by 0.2 mm (8.5%). In the group of trees with
moderate defoliation (26-50%) it decreased by 0.2
mm (8.5%), and in the group with severe
defoliationn (> 50%) it decreased by 0.7 mm
(20.9%) (Fig. 8). However, the change in the annual

wood growth was significant only for the group of
trees with severe defoliation (Fge = 5.42; Fogs =
3.98; p=0.02).

Late wood width in the groups of trees, which
were healthy, weakened, and severely weakened
(HCI - 1, 2, and 3, respectively) in 2018, was not
significantly different in 2007-2012 (Fpo. = 0.38;
Foos=3.04; p=0.7) and in 2013-2018 (Ffy = 1.01;
Fo.o5=3.04; p= 04)
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Fig. 8. Annual wood growth of ash trees in 2007-2012 and after defoliation by ash sawfly larvae in 2013-2018
(low defoliation — < 25%; moderate defoliation — 26-50%; severe defoliation — > 50%; box length is one sigma;
whiskers are max-min)

V.L. Meshkova et al. The effect of chronic foliage damage by Tomostethus nigritus (Fabricius, 1804)... 15



Proceedings of the Forestry Academy of Sciences of Ukraine, 2026, vol. 30

In the group of healthy trees (HCI = 1), late
wood width in 2013-2018 was higher than in 2007—
2012 by 0.04 mm (3.7%), in the group of weakened
trees (HCI = 2) it was lower than in 2007-2012 by

0.2 mm (16.6%), and in a group of severely
weakened trees (HCI = 3) it was lower by 0.15 mm
(12.4%) (Fig. 9). However, these differences were

not statistically significant (Fge.< Fo.05).
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Fig. 9. Late wood width of ash trees in 2007-2012 and after defoliation by ash sawfly larvae in 2013-2018
(healthy trees — Health condition class 1; weakened trees — Health condition class 2; severely weakened — Health
condition class 3; box length is one sigma; whiskers are max-min)

Most Spearman's rank correlations between ash
wood growth and weather parameters were low and  growing

between ash wood growth and the temperature of the
and September

season,

May,

were

insignificant (Table 1). Negative correlations significant at p < 0.05.
Table 1. Spearman’s rank correlation between ash wood growth and weather parameters
Para- rs Sr t

meters Annual Early Late Annual Early Late Annual Early Late
growth wood wood growth wood wood growth wood wood

P4 -0.01 0.26 0.04 0.30 0.28 0.30 -0.05 0.92 0.14
P5 -0.04 -0.06 0.01 0.30 0.30 0.30 -0.14 -0.19 0.05
P6 -0.27 -0.13 -0.30 0.28 0.30 0.27 -0.98 -0.42 -1.10
P7 -0.10 -0.16 -0.06 0.30 0.29 0.30 -0.35 -0.55 -0.21
P8 0.29 0.25 0.30 0.28 0.28 0.27 1.04 0.89 1.10
P9 0.08 -0.29 0.02 0.30 0.28 0.30 0.28 -1.04 0.07
Pveg 0.03 -0.10 0.06 0.30 0.30 0.30 0.12 -0.33 0.19
Tveg -0.49 -0.52 -0.50 0.23 0.22 0.23 -2.14 -2.38 -2.19
HTI 0.13 0.03 0.14 0.30 0.30 0.30 0.42 0.09 0.47
T4 -0.06 -0.27 0.01 0.30 0.28 0.30 -0.21 -0.98 0.02
T5 -0.46 -0.65 -0.49 0.24 0.17 0.23 -1.95 -3.74 -2.14
T6 -0.20 -0.25 -0.22 0.29 0.28 0.29 -0.70 -0.89 -0.76
T7 -0.13 -0.27 -0.11 0.30 0.28 0.30 -0.44 -0.98 -0.38
T8 -0.06 -0.07 -0.08 0.30 0.30 0.30 -0.20 -0.23 -0.26
T9 -0.52 -0.23 -0.53 0.22 0.29 0.22 -2.35 -0.81 -2.46

Notes: P4 — P9 — precipitations for April — September; T4 —T9 — air temperature for April — September; Pveg —
precipitation for growing season; Tveg —mean air temperature for growing season; rs — Spearman's rank correlation; Sr
— standard error of rs; t — Student's t; significant values are bold

An increase in the Hydrothermal Index in 2016,
compared to the previous year (by 0.2 units, or by

25%), could have a positive impact on growth

recovery (Fig. 10).
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Fig. 10. Defoliation of ash trees by ash sawfly larvae, the health condition index and late wood width of ash trees
in 2013-2018

Discussion.

Across regions, plantings, and tree species,
estimates of radial growth response to insect damage
vary widely (20-84%) (Kulman, 1971). This
depends on the methodological approaches, the
timing of foliar damage, weather conditions, and
other factors. Since pest outbreaks last 5-7 years,
when assessing the impact of foliar damage on wood
growth, these indicators are compared for 5-10 years
before the pest outbreak and the same period after
the outbreak (Kulman, 1971).

In our study area, the black ash sawfly outbreak
developed in 2013-2018, peaking in 2015. In each
year, no more than 2-3 trees were damaged to almost
100% (see Figs. 1 and 2). This may be related to the
fact that trees typically delay budburst in the
following year after severe defoliation. Due to stress
and the costs of crown restoration, the tree requires
more time and warmth to start vegetation the
following spring (Wesolowski & Rowinski, 2006).
This phenological shift disrupts the synchrony
between the tree's leaf emergence and the peak
feeding times of emerging larvae.

The observed decrease in the coefficient of
variation in individual tree defoliation in the year of
maximum foliage damage is similar to patterns in
the dynamics of foliage-gnawing insect population
density (Meshkova, 2021).

In years with increasing foliage damage, the
radial growth decreased; after the year of maximum
foliage damage, the radial growth increased sharply,
but then decreased again (see Fig. 6).

Ash is a ring-porous species with large vessels
arranged in rings in the early wood. Earlywood
width varies little under any factor, while latewood
responds more noticeably (Koval & Borisova, 2019;
Lockwood & LeBlanc, 2017). The previous radial

growth can be restored after the weakening factor
ceases. The rate of its recovery depends on
defoliation level, weather, forest site conditions, and
tree health (Kosans, 2023). Our data confirm it (see
Fig. 6).

The late growth changed almost synchronously
with the annual growth, but its share in the annual
growth in the year of maximum defoliation was only
56.1%, and in the following year it exceeded 70 %
(see Fig. 7).

Earlywood development begins with bud break
by utilizing the previous year's carbohydrate
reserves. Summer growth occurs due to products of
photosynthesis accumulated during the current year
(Tulik et al., 2010). Since black ash sawfly damages
foliage during larval development (in May), it does
not affect earlywood. However, the proportion of
late growth responds to defoliation.

Deciduous tree species begin to regrow foliage
immediately if insect damage occurs before
completion of shoot growth and wood ring
formation (Kulman, 1971). Therefore, deciduous
species can tolerate repeated defoliation for several
years.

A significant decrease in wood growth in the
trees with severe defoliation (> 50%) in 35.3% of
analyzed trees and an insignificant decrease in late
wood width among severely weakened trees (HCI =
3), which constituted 47% of analyzed trees and
17.5% of monitored trees, as well as relative growth
change was less than 25% (Schuler & Fajvan, 1999)
indicate that foliar damage by the black ash sawfly
does not pose a noticeable threat to the plantings.

The lack of statistically significant correlations
between ash wood growth and weather parameters
(see Table 1) may be due to the short period of
exposure to severe defoliation.

V.L. Meshkova et al. The effect of chronic foliage damage by Tomostethus nigritus (Fabricius, 1804)... 17
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Thus, research in the Kharkiv region showed
that in 1975-1995, the radial growth of European ash
was affected by the growing-season temperature,
and in 1995-2016, by the air temperature in March,
April, and the winter months. Precipitation in
September and December of the previous year had a
positive effect on the radial growth in 1975-1995
(KoBanb & Bopucosa, 2019).

The results of the research show that foliage
damage by black ash sawfly larvae did not cause
significant direct damage to the planting. However,
the weakened trees became susceptible to the
emerald ash borer in the coming years (Meshkova et
al., 2024).

Conclusions.

1. In Kharkiv's Molodezhny Park, defoliation of
European ash by black ash sawfly increased from
2013, reached a maximum (94.1+3.4%) in 2015, and
then decreased. The mean defoliation of individual
trees in individual years ranged from 31.7£18.1% to
73.3£13.5%. Only three trees were completely
defoliated over two consecutive years. No
dependence of tree defoliation on their diameter was
found. The mean health condition index started to
increase in 2017 and reached 2.4 in 2018. Its
dependence on the defoliation level was high and
significant (r = 0.83; p < 0.001).

2. The radial growth of trees decreased in years
of increasing foliage damage. In 2013-2018
compared to 2007-2012, the average annual, early
wood and late wood in the total sample decreased by
12.4%, 7.2%, and 14.9%, respectively. However, the
changes were statistically significant only for the
late wood.

3. The late growth changed almost
synchronously with the annual growth. The
proportion of the late wood in the annual growth was
only 56.1% in the year of maximum defoliation and
exceeded 70% the following year.

4. In the group of trees with low defoliation (on
average < 25%), the annual wood width in 2013-
2018 (the years of black ash sawfly outbreak) was
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BIuinB XpoHiYHOT0 MOUIKO/IKEHHS JIUCTS JHYMHKaMu Tomostethus nigritus
Ha paxianbHuii nmpupict Fraxinus excelsior

B.JL MCIIIKOBal, IO.€. CKpI/IJIBHI/IKz, O.B. 3in€HKO3, .M. Kosas”

Y MononikHOMY TapKy M. XapKoBa YOpPHUI
siceHoBHH mIuTeInKK Tomostethus nigritus (Fabricius,
1804) (Hymenoptera: Tenthredinidae) momkomkye
scenn oHas 20 pokiB. 3 2012 p. HayKOBIIi MOPIYHO
OILIIHIOIOThL Jedomianito Ta caHitapuuii cran 90
NPOHYMEPOBaHUX JiepeB. MeTa 1bOro JOCIiKEHHS
moyisraja B OIIIHIOBaHHI peakiii paaiaTbHOTro
MPUPOCTY  SCEHA 3BUYAWHOIO Ha MOUIKOKEHHS
JIUCTS YOPHHUM siceHOBUM mruisinukoM (T. nigritus).
UncenbHICTh [HOTO INKiMHUKA y MoJogiKHOMY
napky 32013 p. 30inbinyBanacs, ay 2015 p. cepen-

Ha gedomiamis  carama  94,1+3,4%. Cepenns
nedomiallis  OKpeMHX JIEpeB  3MiHIOBaJlaCh 3a
pokamu Bim 31,7 mo 73,3%, mpudomy cycimHi
JepeBa B TOW caMuil pik MOTJM MaTH Jedomaliio
Bix 0 no maiike 100%. Jlumie Tpu gepeBa nBa poku
nocmine Oynu nedomiiioBani Ha 100%. 3anexxHocTi
CepeIHbOTo piBHA medomamii Big AdiaMeTpa JIepeB
HE BHU3HAYCHO. 3aJISKHICTh I1HAEKCY CaHITApHOTO
CTaHy JiepeB Bij piBHs gedoiarii Oysia BUCOKOIO Ta
3Hauymomo (r = 0.83; p <0.001).
Y poxu 301IbIICHHS TOIIKOIKEHHS JINCTS JIU-
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YUHKAMH pajliadbHUN TIPHUPICT JEPEB 3MCHITYBABCS.
Y 2013-2018 pp. mopiBasHO 3 2007-2012 pp.
3HAYCHHS PIYHOTO, PAHHLOTO Ta Mi3HBOTO MPUPOCTY
sMeHmmaucsa Ha 12,4; 7,2 ta 14,9% BiAmOBIAHO.
BopHouac CTaTUCTUYHO  3HAUYNIMM €  JIHIIC
3MEHIIICHHS IMMi3HLOTO MPHUPOCTy. llpupicT mi3HBOI
JICPCBUHU 3MIHIOBABCS IIiJ[ 4Yac CHaJlaxy YOPHOTO
SICEHOBOTO TIHJIBIIMKA Maie CHHXPOHHO 3 PIYHUM
npupocToM. BojgHowac yacTka Mi3HBOT JEPEBUHH Y
piuHOMYy TpUpPOCTi cTaHOBHWNa jume 56,1% y pik
MakCUMaJIbHOI Jedorialii, a HaCTyIHOTO POKY
carana 70%. Y rpymi aepeB i3 HU3BKOIO CEpPEeTHBOI0
nedomianiero (< 25%) piyHHH TPUPICT ACPEBUHU Y
2013-2018 pp. O0yB OinbimM, Hix y 2007-2012 pp.,
Ha 0,2 MM (Ha 8,5%). Y rpymi nepeB P mMOMipHOIO
cepenHpor0 nedomiariero (26-50%) pivHUA MpUpICT
JEePEBUHU 3a IIi POKHM 3MeHImMBCA Ha 0,2 MM (Ha
8,5%), a y rpyni gepeB i3 BHCOKOIO Aedodiarieto
(> 50%) — na 0,7 mm (Ha 20,9%). Boanouac 1
3MIHM € 3Ha4ylIUMH JIMIIE CTOCOBHO JIepeB i3
BHCOKOIO Jedomialliero.

Y rpym 3m0poBUX  AepeB  (KaTeropis
caHiTapHOro craHy «l») mmHpHHa Mmapy Mi3HBOI
nepesunu B 2013-2018 pp. Oyna Bumia, Hixk y 2007-
2012 pp., #Ha 0,04 MM (Ha 3,7%). Y rpymi
ociabieHuX JaepeB (KaTeropis CaHITApHOTO CTaHy
«2») mMpuHa mapy mi3Heoi aepesunu B 2013-2018
pp. Oyma menmia, Hix y 2007-2012 pp., Ha 0,2 MM

(ma 16,6%), a y rpymi CHIBHO OCIIA0JIEHUX [IEpEB
(kareropisi caHITapHOTO CTaHy «3») HIUPHHA IIapy
mi3Hpoi aepeBuHu B 2013-2018 pp. Oyna menmia,
Hix y 2007-2012 pp., va 0,15 mm (Ha 12,4%).
BonHowac i 3MiHH HE € CTATUCTUYHO 3HAYYIIIAMH.
binpmiicte 3HadYeHh KOE(DIIIEHTIB  KOPEISIIil
ChipMeHa MK pPIYHUM TPUPOCTOM JIEPEBHHU Ta
MOTOJJHUMH ~ TIOKa3HUKAMM €  HU3bKAMH  Ta
HE3HAUYIIUMH. Bin’emHI KOehIi€eHTH KOPEsil
MK PIYHUM MPUPOCTOM JCPEBHUHH 1 TeMIepaTypamMu
TPaBHs1, BEPECHS Ta BEreTalliifiHOTO MEepioay 3araiom
€ sHauymuMua T1ipu p < 0,05. 30iabIIeHHS
rizporepmiuHoro ingekcy y 2016 p., mopiBHSHO 3
monepeaHiM pokom, Ha 0,2 ogunui (Ha 25%) Morio
MO3UTUBHO BIUTMHYTH Ha BiJTHOBJICHHS KPOH JIEPEB

MmiCNiss  TIONIKO/PKCHHS  JIMYMHKAMH ~ YOPHOTO
SICCHOBOI'O ITMJIBIITMKA

PesympraTH  mocmimKeHHS ~— CBig4aTh, IO
MOIIKO/DKEHHSI  JTUCTS ~ JIMYMHKAMH ~ YOPHOTO

SCCHOBOI'0 IMWJIBIIWKA HE CHOPUYUHUIIO HOMiTHO'f
IpsAMOI IIKOAM HacamkeHHI0. BomHnodac ociabrieHi
JiepeBa CTald CHPUHHATIMBAMH IO 3aCClCHHS B
HACTYIIHI POKH SICEHOBOIO cMapari0Boo
BY3BbKOTIJIOIO 3]TaTKOIO.

KuouoBi cjoBa: siceH 3BUYAWHMI; YOpHUM

SICEHOBUH MMHIBIIHK; nedomiaris; 1HAEKC
CaHITApPHOTO CTaHy, paHHSA JCpPEBUHA; II3HA
JISpEeBHHA.
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