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Health condition parameters for deciduous trees in the forest stands
of Trostyanetske Forest Enterprise

V.L. Meshkova', T.S. Pyvovar?, O.V. Tovstukha?

The aim of research was to evaluate the variability and relations with forest health condition its main parameters
(defoliation, dieback and epicormic shoots occurrence) in seven tree species: Norway maple (Acer platanoides L.),
black alder (Alnus glutinosa L.), silver birch (Betula pendula Roth.), European ash (Fraxinus excelsior L.), English oak
(Quercus robur L.), small-leaved lime (Tilia cordata Mill.), and white elm (Ulmus laevis Pall).

Research was carried out in 2018 in Trostyanetske Forest Enterprise (Left-bank Forest Steppe;, Sumy region).
Diameter (DBH), Kraft class, and category of health condition were assessed for each tree. Defoliation, dieback and
epicormic shoots occurrence were evaluated as proportion of trees with respective symptoms. Severity of each parameter
of tree health condition was estimated using respective scores.

No tree species is defoliated over 50%. A birch is characterized by the lowest health condition index (1.6) for
living trees, dieback (10 %), epicormic shoots occurrence (15.9 %) and recently died trees proportion (0.7 %), but high
proportion of trees died over year ago (10.7%). An oak is characterized by the highest health condition index (2.1),
proportion of trees with dieback (45.4 %) and epicormic shoots (21.7 %). Proportion of trees with dieback is 21.5 to
25 % for alder, lime and maple, a bit higher for elm and ash (30.9 and 31.3 % respectively).

DBH, Kraft class, and health condition index significantly correlate with health condition parameters of analyzed
tree species, but the most of correlations are very slight and slight. Correlation between health condition index and
defoliation score is significant, positive and high for all tree species (from 0.78 for alder to 0.9 for birch). Correlation
between health condition index and dieback score is positive and significant for all tree species, is slight for ash, birch,
lime, and alder, and moderate for maple, oak and elm. Correlation between health condition index and epicormic shoots
occurrence is significant and positive for all tree species except birch, but is very slight in all cases except elm, where
it is slight.

Key words: diameter (DBH); Kraft class, health condition index, tree mortality, defoliation; dieback; epicormic shoots.

Introduction. Forest health worsening is a great  increase forest susceptibility to damage by fire and
problem in many regions (Matsiakh & Kramarets, injurious organisms (Shvidenko et al., 2017) as well as
2014, Davydenko & Meshkova, 2017, Skovsgaard et  promote their spread and maintenance in new regions
al., 2017). Climate change and anthropogenic pressure ~ (Denman et al., 2016, Goychuk et al., 2018ab, Jiirisoo

' Valentyna L. Meshkova — full Member of Forestry Academy of Sciences of Ukraine, Head of the Eastern Branch of the FAS of Ukraine, Doctor
habil. (agricultural sciences), professor, Ukrainian Research Institute of Forestry & Forest Melioration named after G. M. Vysotsky. Pushkinska
str., 86, Kharkiv, 61024, Ukraine. Tel.: +38(097)371-94-58. E-mail: Valentynameshkova@gmail.com ORCID: https:// orcid.org/0000-0001-
6483-2736

2 Tetiana S. Pyvovar — PhD, Senior Researcher, Ukrainian Research Institute of Forestry & Forest Melioration named after G.M. Vysotsky.
Pushkinska str., 86, Kharkiv, 61024, Ukraine. Tel.: +38(097)358-97-49. E-mail: pyvovartatiana@gmail.com ORCID: https:// orcid.org/0000-
0001-7250-8549

3 Oleksandr V. Tovstukha — PhD, Deputy Chief of Sumy Regional Administration of Forest and Hunting Management. Zasumska str. 12a, Sumy,
40030, Ukraine. Tel. +38(067)540-17-70. E-mail: sekretar@sumylis.gov.ua

V. L. Meshkova, T. S. Pyvovar, 0. V. Tovstukha. Health condition parameters for deciduous trees in the forest stands of Trostyanetske... 129



HaykoBi npaui fliciBHuyoi akagemii Hayk Ykpainu, 2019, Bun. 18

etal., 2019, Kramarets & Matsiakh, 2018, Meshkova &
Davydenko, 2016).

Tree health assessment is important for maintaining
of forest biodiversity, its ecological functions as well
for forest management strategy. In managed forests the
main purpose of such assessment is selection of trees
for sanitation felling before timber losing quality. In
unmanaged forests and urban stands, it is necessary to
reveal an injurious impact early and to treat (therapy)
or to fell in time the trees (for example, with heart
rots), which are dangerous for vehicles, personnel and
visitors (Skovsgaard et al., 2017, Enderle et al., 2018).

Different scales have been developed for tree
health condition assessment by visual characteristics
(crown density and color, dead branches presence and
proportion etc.) (Tallent-Halsell, 1995, Ferretti, 1998,
Innes, 1998, Manual..., 2010). These scales are often
the same for different tree species, but sometimes
consider their features, particularly in assessment of
wet wood or ash dieback.

The species-specific features of Quercus robur L.,
Fraxinus excelsior L., Acer platanoides L., and Tilia
cordata Mill. were revealed by forest monitoring
databases analysis. Complex evaluation of forest health
has been developed by the data of Level Il monitoring
accounting crown condition, tree damage and mortality
(Pyvovar 2008, 2010). However, given approach did
not consider the cases of apparently healthy trees
with heart rots inside or possibility to recover for the
trees with high dieback level. Research of F. excelsior
(Meshkova & Borysova, 2017) and Betula pendula
Roth. (Meshkova et al., 2018) in the Left-Bank Forest-
Steppe allowed considering defoliation, dieback and
epicormic shoots occurrence the main parameters of
forest health condition, although the prevalence of
other symptoms and signs was taking into account.

Our current research continues revealing the most
informative parameters of forest health condition
evaluation for seven tree species — A. platanoides,
Alnus glutinosa (L.) Gaertn, B. pendula, F. excelsior,
Q. robur, T. cordata, and Ulmus laevis Pall., which
are the most spread in the Left-Bank Forest-Steppe.
Particularly in Trostyanetske Forest Enterprise they
occupy about 80% of forested area. Since recent
forest inventory (for 2009 to 2018) the proportion of
stands with Q. robur as the main forest forming species
decreased from 65.1 to 61.4%, and proportion of
F. excelsior increased from 4.4 to 10%. Proportion of
other deciduous tree species increased by less degree
(4. glutinosa — from 1.8 to 2.1%, A. platanoides from
1.6 t0 2.3%, T. cordata from 0.65 to 0.79 %, B. pendula
from 1.4 to 1.5% etc.). Similar situation was reported
for other parts of region (Nazarenko & Babenko, 2015)
and connected with decline of vegetative oak stands of
the 2" or 3™ generation.

The aim of research was to evaluate the variability
and relations with forest health condition its main
parameters (defoliation, dieback and epicormic shoots
occurrence) in seven tree species: Norway maple (Acer
platanoides L.), black alder (4lnus glutinosa L.), silver
birch (Betula pendula Roth.), European ash (Fraxinus

excelsior L.), English oak (Quercus robur L.), small-
leaved lime (7ilia cordata Mill.), and white elm (Ulmus
laevis Pall)’.

Objects and methods. Research was carried out
in 2018 in Krasnyanske, Lytovske, Makivske, and
Neskuchanske forestries of Trostyanetske Forest
Enterprise (Left-bank Forest Steppe; Sumy region; 50°
36”—50°48”N; 34° 777 -34°97” E; 143-182 m a.s.L.).

Health condition of over 5000 trees was assessed
visually in 129 randomly chosen subcompartments
which covered different relief, forest site conditions,
and tree species composition. Tree age was from 15 to
140 years, but was not uniform in the most of plots,
as vegetative and seed specimens were presented.
Therefore, we considered the diameter at breast height
(DBH) and Kraft classes as more reliable than age
parameters for health condition analysis.

For each inspected tree all visible symptoms and
signs of damage were registered, however, only some
of them (defoliation, dieback and epicormic shoots
occurrence) are analyzed in this paper for seven tree
species.

Category of health condition was evaluated on a
range of visual characteristics according to «Sanitary
rules in the forests of Ukraine» (Sanitary rules...,
1995). Each tree was referred to one of six categories
of health condition: 1% — healthy; 2™ — weakened; 3™ —
severely weakened; 4" — drying up; 5" — recently died;
6™ — died over year ago. Health condition index (HCI)
for each tree species was calculated as mean weighted
from trees number of each category of health condition.

Defoliation, dieback and epicormic shoots
occurrence was evaluated as proportion of trees with
respective symptoms. Severity of each parameter of
tree health condition was estimated using respective
scores.

Crown defoliation and dieback level (proportion of
dry branches) was estimated as a percentage and then
converted to points: 0 — absent; 1 point — up to 10 %;
2 points — 11-50 %; 3 points — 51-75 %; 4 points —
over 75 %. Epicormic shoots occurrence was estimated
by score: 0 — absent; 1 — single; 2 — multiple; 3 —
completely covered stem. Considering proportion of
trees in different classes, mean weighted severity was
evaluated for each parameter of forest health condition.

Tree mortality was expressed as a percentage of
dead trees out of the total trees of certain species.

The data for all inspected stands were pooled for
each tree species for analysis.

Normality tests, summary statistics, Pearson’s
correlation, one-way analysis of variance (ANOVA)
with Tukey HSD test with a significance level of
p < 0.05 (Atramentova & Utevskaya, 2008) were
performed using Microsoft Excel applications and
statistical software package PAST: Paleontological
Statistics Software Package for Education and Data
Analysis (Hammer et al., 2001).

! Common names and tree genera names are mentioned in the tables,
figures, and text below.
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Results and discussion. Among inspected tree
species, oak and ash were the main forest forming
species in respective subcompartments. Their mean
DBH was 34.5 and 33.8 cm respectively and maximal
DBH was 80 and 100 cm (Fig. 1). Birch ranked the
third in DBH (mean 24.2 cm, max 66 cm). The rest tree
species were much smaller with mean DBH 15.5-19.3
cm and maximal DBH below 50 cm.

Distribution of trees by DBH was corresponded
to species composition of certain stands and trees
distribution by Kraft classes. All analyzed tree species
were characterized from 1 to 4 Kraft class in different
stands, and alder and lime even to 5 Kraft class (Fig. 2).
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Fig. 1. Diameter of deciduous trees in inspected stands
of Trostyanetske Forest Enterprise (tree species followed
different letters in brackets are significantly different at the
95 % confidence level)

Oak, ash and birch are characterized by the best
growth with mean Kraft class 1.4, because they were
more often the forest forming species. Mean Kraft class
increased from 2 for alder to 2.2, 2.4 and 2.7 for lime,
elm, and maple respectively (see Fig. 2). The last three
species grow mainly in mixed stands and their growth
depends on neighboring tree species.

All analyzed tree species were characterized from
1 to 4 category of health condition in different stands
(Fig. 3). The best health condition of living trees (1.6)
was assessed for birch. Mean health condition of the
most of rest tree species was about 2 (1.9-2.0), but was
significantly higher for oak (2.1)

Recently died trees of maple, lime, alder and elm
were not revealed by our inspection (Tab. 1).

Kraft class

Oak Ash Birch  Alder Lime Elm  Maple
Quercus Fraxinus Betula Alnus Tilia (b) Ulmus Acer (c)
(a) (2) () (ab) (be)

Tree species

Fig. 2. Kraft class of deciduous trees in inspected stands
of Trostyanetske Forest Enterprise (tree species followed
different letters in brackets are significantly different
at the 95 % confidence level)
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Fig. 3. Health condition index of deciduous trees in
inspected stands of Trostyanetske Forest Enterprise
(tree species followed different letters in brackets are
significantly different at the 95 % confidence level; only
living trees are considered)

Proportion of recently died trees was 0.1 % for ash
and 0.7 % for birch and oak. The trees of the 6" category
(died over year ago) were revealed for all species except
oak. Such proportion increased from 0.1% and 0.7%
for ash, acer and lime to 3.5% for elm and 10.7 % for
birch (see Tab. 1). The causes of high birch mortality in
previous years will be studied further.

Defoliation was the most expressed health condition
parameter (Tab. 2).

Table 1
Mortality of deciduous trees in inspected stands of Trostyanetske Forest Enterprise, %
Proportion of trees, % +SE *
Number of dead trees ** Birch Maple Ash Lime Alder Elm Oak
Betula Acer Fraxinus Tilia Alnus Ulmus Quercus
(1236) (796) (1016) (300) (389) (57) (153)
5 category of health condition — 0.7+ 0.1+ 0.7+
recently died 0.24¢ 0.0 0.10b 0.0a 0.0a 0.0a 0.65d
6™ category of health condition — 10.7+ 0.4+ 0.1 0.7+ 1.5+ 3.5+ 0.0a
died over year ago 0.88f 0.22¢ 0.10b 0.47d 0.62¢ 2.44g )
All dead trees 11.4+ 0.4+ 0.2+ 0.7+ 1.5+ 3.5+ 0.7+
0.90¢e 0.22b 0.14a 0.47¢ 0.62d 2.44f 0.65d

* Number of all trees by species in brackets;

**Means followed by different letters in each row are significantly different at the 95 % confidence level.
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Table 2
Proportion of deciduous trees with certain health condition parameters in inspected stands
of Trostyanetske Forest Enterprise
Proportion of trees, % +SE *

Parameters of health Birch Maple Ash Lime Alder Elm Oak
condition ** Betula Acer Fraxinus Tilia Alnus Ulmus Quercus

(1236) (796) (1016) (300) (389) (57) (153)

. 67.2 68,3 73.8 72.8 69.1 73.0
Defoliation 422+1402 1 66b  +146b  +254b  £226b  +6.12b  +3.59b

. 25.0 313 24.5 21.5 30.9 454
Dieback 10020852 ,153p  +145c  +248b 42080  +6.12c  +4.03d

. . 16,5 194 15.8 17.6 25.5 21.7
Epicormic shoots 159104 4139 11240 +2.00a 193 45776 +3.33b

* Number of trees in brackets;

**Means followed by different letters in each row are significantly different at the 95 % confidence level.

In analyzed stands defoliation was mainly
the consequence of foliage underdevelopment in
unfavorable conditions or in weakened stands and less
often the result of insect damage. The share of trees
with defoliation over 0% was the lowest for birch
(42.2%) and significantly higher (67.2-73.8 %) for the
rest tree species (Tab. 3).

At the same time defoliation up to 10% (score 1)
was difficult to identify (besides alder and birch),
and any species was defoliated over 50% (score 3).
The birch trees were the most represented (57.8 %)
in the lowest class of defoliation severity (absence of
defoliation), but rather large proportion of them had
defoliation 11-50% (class 2). About 30% of maple,
ash and elm trees (31.7-32.8 %) were not defoliated at
all, and about 70 % of these species were characterized
with defoliation 11-50% (class 2). At last below 30%
of lime, alder and oak trees were not defoliated at all.
Over 70 % of lime and oak belonged to the 2 defoliation
class, and alder trees were represented by 1 (7 %) and 2
(65.8%) defoliation class (see Tab. 3).

The share of trees with dieback was the lowest for
birch (10%). It was 21.5 to 25% for alder, lime and
maple, a bit higher for elm and ash (30.9 and 31.3 %)
and the highest for oak (45.4%) (see Tab. 2).

The highest part of trees without dieback (class 0 —
90.1%) was revealed for birch (see Tab. 3). Dieback
was absent in 75-78.5% of maples, limes and alders,
68.7 and 69.1% of ashes and elms respectively, and
only 54.6 % oaks. Proportion of trees of each analyzed
species decreased from 0 to 3 classes of dieback severity
score. Proportion of trees with dieback severity 51-
75 % was the highest for elm (3.6 %) and oak (2.6 %),
and total amount of trees with dieback severity over
10% was 14.5 and 15.1 % for elm and oak respectively.
Such situation can be connected both by certain
damage factor influence and by ability of these species
to recover the crown, which must be studied further.

Proportion of trees with epicormic shoots was
rather close for most of analyzed tree species (15.8-
19.4 %) and was significantly higher for oak and elm
(21.7 and 25.5% respectively) (see Tab. 2). It means

that the trees with the highest dieback recover crowns
in greater degree.

Considering epicormic shoots occurrence by
classes shows the highest proportion of trees in
class «0» (absence of epicormic shoots), rather low
proportion of trees in class «2» (multiple epicormic
shoots) and any tree in class «3» (see Tab. 3). The
lowest proportion of trees with epicormic shoots in
class «1» (single epicormic shoots) is registered for
birch, maple, and lime (15.5-15.8%). This value is a
bit higher for alder, ash and oak (14.6-21.7%) and is
the highest for elm (23.7%). Mean weighted class of
epicormic shoots occurrence is the lowest for birch
and lime (0.16), is a bit higher for maple, acer and ash
(0.18-0.20), and the highest for oak and elm (0.22 and
0.27 respectively).

Pairwise analysis of individual health condition
parameters shows significant and negative correlation
of DBH with health condition index for birch, ash and
lime (Tab. 4). It indicates the better health condition
of largest trees, although correlation coefficient is very
slight.

Correlation of Kraft class with DBH is significant
and negative for all tree species (Tab. 4), which is
correct by definition, with the highest correlation index
for maple (-0.71) and lime (-0.63) and the lowest for
elm and alder (-0.43 and -0.46 respectively).

Correlation of DBH with defoliation score is
significant and negative and very slight for ash, oak and
birch, with dieback score — is significant and negative
only for birch and is very slight, with epicormic shoots
occurrence — is significant and negative for ash and
positive for alder, but is very slight in both cases.

Significant positive correlation of health condition
index with Kraft class is evaluated for all inspected tree
species except oak. It is very slight for ash and slight
for alder, birch and elm. Significant positive slight
correlation of Kraft class with defoliation is evaluated
for alder, maple and oak, between Kraft class and
dieback score it is very slight for oak, between Kraft
class and epicormic shoots occurrence it is very slight
negative for ash and positive for elm.
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Correlation between health condition index with
defoliation score is significant, positive and high for all
analyzed tree species (from 0.78 for alder to 0.9 for
birch), with dieback score — is positive and significant
for all tree species, particularly slight for ash, birch,

lime, and alder, and moderate for maple, oak and
elm. Correlation between health condition index and
epicormic shoots occurrence is significant and positive
for all analyzed tree species except birch, but is very
slight in all cases except elm, where it is slight.

Table 3
Proportion of trees in different classes of health condition parameters in inspected stands
of Trostyanetske Forest Enterprise
T . Proportion of trees in different classes, % +SE* Mean weighted
ree species 0 ) 2 3 class
Defoliation
Birch Betula 57.8+1.49a 0.2+0.13b 42.0+1.49a 0.0 0.84
Maple Acer 32.8+1.67b 0.0a 67.2£1.67b 0.0 1.34
Ash Fraxinus 31.7+1.46b 0.0a 68.3£1.46b 0.0 1.37
Lime Tilia 26.2+2.55¢ 0.0a 73.8+£2.55¢ 0.0 1.48
Alder Alnus 27.242.30¢ 7.0£1.30c 65.8+2.40b 0.0 1.39
Elm Ulmus 32.746.20b 0.0a 67.3£6.30b 0.0 1.35
Oak Quercus 27.0£3.60c 0.0a 73.0+3.60c 0.0 1.46
Dieback
Birch Betula 90.1+0.90a 5.7+0.70a 3.8+0.59a 0.4+0.18a 0.15
Maple Acer 75.0£1.54b 17.8+1.36b 5.4+0.80b 1.8+£0.47b 0.34
Ash Fraxinus 68.7+1.46¢ 23.1+1.32¢ 6.9+0.80c 1.3+0.35b 0.41
Lime Tilia 75.5+2.49b 19.1+2.28b 4.4+1.18ab 1.0+0.58ab 0.31
Alder Alnus 78.5£2.10b 17.4+1.90b 3.3£0.90a 0.8+0.40a 0.26
Elm Ulmus 69.14£6.20c 16.4+5.00b 10.94+4.20d 3.6+2.50d 0.49
Oak Quercus 54.6+4.00d 30.3+3.70d 12.542.70d 2.6+1.30bc 0.63
Epicormic shoots occurrence

Birch Betula 84.1+1.10a 15.8+1.10a 0.1+0.09b 0.0 0.16
Maple Acer 83.5+1.32a 15.5+1.29a 1.0+0.35b 0.0 0.18
Ash Fraxinus 80.6+1.24ab 19.2+1.24b 0.2+0.14b 0.0 0.20
Lime Tilia 84.2+2.11a 15.8£2.11a 0.0a 0.0 0.16
Alder Alnus 82.4+1.90ab 17.6=1.90ab 0.0a 0.0 0.18
Elm Ulmus 74.5£5.90b 23.745.70bc 1.8£1.80b 0.0 0.27
Oak Quercus 78.3£3.30b 21.7+£3.30b 0.0a 0.0 0.22

*Defoliation and dieback classes: 0 — absent; 1 — up to 10%; 2 — 11-50%; 3 — 51-75%; 4 — over 75% of foliage absent or dry branches
respectively. Epicormic shoots occurrence classes: 0 — absent; 1 — single; 2 — multiple; 3 — completely covered stem.
**Means followed by different letters in each column for each health condition parameter are significantly different at the 95 % confidence level.

Table 4
Correlation between different health condition parameters for different tree species
Correlation index
Tree species DBH - DBH - DBH - DBH - DBH - HCI - HCI - HCI -
HCI KC DEF DB ES KC DEF DB
Birch Betula (1236) -0.24* -0.54% -0.26* -0.10* -0.05 0.35% 0.90* 0.43*
Maple Acer (796) -0.05 -0.71* 0.02 0.03 -0.02 0.16* 0.81* 0.53*
Ash Fraxinus (1016) -0.15% -0.53* -0.14%* -0.03 -0.18* 0.08* 0.85% 0.39*
Lime Tilia (300) -0.13* -0.63* -0.06 -0.04 0.07 0.26* 0.78* 0.47*
Alder Alnus (389) -0.08 -0.46* -0.04 -0.02 0.16* 0.37* 0.79* 0.46*
Elm Ulmus (57) 0.05 -0.43* -0.14 -0.03 0.20 0.34* 0.82* 0.62*
Oak Quercus (153) -0.12 -0.56* -0.17* 0.08 -0.09 -0.05 0.82%* 0.55*
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Table 4 continuation

Correlation index

Tree species

HCI-ES KC-DEF KC-DB KC-ES DEF-DB DEF-ES DB-ES
Birch Betula (1236) 0,07 0,36* 0,16* 0,06 0,28%* 0,07 0,12%*
Maple Acer (796) 0,27* 0,06 0,02 -0,01 0,31* 0,25* 0,22%*
Ash Fraxinus (1016) 0,22%* 0,03 0,07 0,11* 0,34* 0,22%* 0,12*
Lime 7ilia (300) 0,19* 0,15* 0,06 -0,04 0,28%* 0,13* 0,02
Alder Alnus (389) 0,16* 0,24* 0,08 -0,01* 0,28% 0,13* 0,0004
Elm Ulmus (57) 0,34* 0,49%* 0,19 0,09 0,48% 0,33* 0,07
Oak Quercus (153) 0,29* -0,03 -0,14 0,09 0,44* 0,32* 0,12

* DBH — tree diameter on 1.3 m; HCI — health condition index; DEF — defoliation score; DB — dieback score; ES — epicormic shoots occurrence

score; KC — Kraft class; significant correlations are marked with an asterisk;

** Number of trees in brackets

Correlation between defoliation and dieback score
is positive and significant for all analyzed tree species
but is very slight for birch, lime and alder most of them
and slight for other tree species. The highest correlation
coefficients, although also slight are evaluated for oak
and elm (0.44 and 0.48 respectively).

Correlation between defoliation and epicormic
shoots occurrence is significant and positive for all
analyzed tree species, but very slight for most of them
and slight for oak and elm (0.32 and 0.33 respectively).

Correlation between dieback and epicormic shoots
occurrence is significant, positive and slight only for
ash, birch and maple (0.12-0.22) (see Tab. 4).

Considering rather slight correlation between the
most of analyzed health condition parameters we
counted the total score by summarizing scores for
defoliation, dieback and epicormic shoots occurrence

(Fig. 4).
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Fig. 4. Total score of health condition parameters for
deciduous trees in inspected stands of Trostyanetske Forest
Enterprise (tree species followed different letters in brackets
are significantly different at the 95 % confidence level)

The order of tree species by total score (see Fig. 4)
is close to those by health condition index (see Fig. 3)
with an elm as exclusion. However, the difference of
the both parameters between elm, lime and ash is not
significant.

Thus analysis of the main visible parameters of
health condition of trees in the deciduous stands
of Trostyanetske Forest Enterprise shows, that all
studied tree species are weakened with the best health
condition of birch and the poorest condition of elm and
oak. However, heart rots and other types of stem and
root damage were not involved into this analysis which
can bring some correction to conclusion.

Conclusions. Among inspected deciduous tree
species of Trostyanetske Forest Enterprise no one is
defoliated over 50%. A birch is characterized by the
lowest health condition index (1.6) for living trees,
dieback (10%), epicormic shoots occurrence (15.9 %)
and recently died trees proportion (0.7%), but high
proportion of trees died over year ago (10.7%). An oak
is characterized by the highest health condition index
(2.1), proportion of trees with dieback (45.4%) and
epicormic shoots (21.7%). Proportion of trees with
dieback is 21.5 to 25 % for alder, lime and maple, a bit
higher for elm and ash (30.9 and 31.3%).

Diameter (DBH), Kraft class, and health condition
index significantly correlate with health condition
parameters of analyzed tree species, but the most of
correlations are very slight and slight. Correlation
of DBH with health condition parameters is mostly
negative, other correlations are positive.

Correlation between health condition index and
defoliation score is significant, positive and high for all
analyzed tree species (from 0.78 for alder to 0.9 for
birch). Correlation between health condition index and
dieback score is positive and significant for all analyzed
tree species, particularly slight for ash, birch, lime, and
alder, and moderate for maple, oak and elm. Correlation
between health condition index and epicormic shoots
occurrence is significant and positive for all analyzed
tree species except birch, but is very slight in all cases
except elm, where it is slight.
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MapameTpu caHiTapHOro CTaHy INCTAHNX
nopia y nicoBux HacagxeHHax AN
«TpocTAHeLbKe NicoBe rocnogapcTso»

B.J1. Mewkoga', T.C. Nueoeap?, O.B. TocTyxa?

OriHIOBaHHS CaHITAPHOTO CTAaHY NIEPEB € BaXIIHU-
BHM acIeKTOM Y HiATPUMaHHi JICOBOTO OiopizHOMa-
HITTS1, €KOJIOTTYHHUX (PYHKILIH JIiCY Ta PO3BUTKY CTpare-
Tii BeJCHHS JIICOBOTO TOCIIOAPCTBA.

Merta nocmikeHb mossraia B OIiHIOBaHHI Bapito-
BaHHS Ta 3B’S3KIB i3 CaHITApHUM CTAHOM HAacaKeHb
oro OCHOBHHX MapaMeTpiB (medomarii, mepudepiii-
HOTO BiIIMHUpaHHS KPOHH Ta MOIIUPEHHS BOISHUX Ma-
TOHIB) Y CEMH JICPEBHUX BUIIB — Acer platanoides L.,
Alnus glutinosa L., Betula pendula Roth., Fraxinus
excelsior L., Quercus robur L., Tilia cordata Mill. Ta
Ulmus laevis Pall.

Hocmimxenns 3aiiicaeni y 2018 p. y Al «Tpocta-
Herpke JII» (JliBoOepexxnmii Jlicocten; Cymchka 00-
nacth) y 129 panpomizoBaHo BUOpaHuX Bujainax. J{us
KOXKHOTO 0OCTEKEHOTO JIepeBa OI[IHIOBAIM JliaMEeTp Ha
BHUCOTI Tpyzeit, kiac 3a Kpadtom, kareropiro canitapHo-
ro crany, nedomianito, nepudepiiine BiTMUpaHHS Kpo-
HU Ta MOIMMPEHHS BOMASHUX MaroHi. IlommpenHicTs me-
¢omianii, nepudepiiHOro BiAMUPaHHS KPOH 1 BOJSHUX
MaroHiB BU3HAYAJM SIK YACTKY JIEpeB i3 HAsIBHICTIO BiJ-
MOBITHUX CHMIITOMIB. [HTCHCHBHICTH TIPOSIBY KOXKHOTO
nmapameTpa OIiHIOBAJIH 32 BiIMOBITHUMH IIIKaTaMH.

XKomna mopoma ne Oyna nedoinifioBaHa Oinblue,
HbK Ha 50%. bepesa xapakTepusyeThCs HaiMCHIIN-
MU 3HAYCHHAMH IHAEGKCY caHiTapHoro crauy (I,6) ms
JKUTTE3NATHUX JI€PEB, MePHDEPIHHOTO  BiAMUpPAHHS
KpoH (10%) MOIUPEHHsT BoAgHUX maroHis (15,9 %)
1 yacTku cBixoro cyxoctoro (0,7%), oqHaK BHCOKOIO
4acTKOI JiepeB craporo cyxocror (10,7%). J1y6 xa-
PaKTEepU3yEThCS HAHOUTHITUMHU 3HAYCHHSIMH 1HICKCY
canitapnoro crany (II,1), yactku nepeB i3 HasSBHICTIO
nepudepiitHoro BiaMupanHs kponu (45,4 %) ta Bons-
Hux narosiB (21,7 %). YacTka nepeB BibXH, UMM Ta
KJIEHa 3 HasBHICTIO Mepu(epifHOro BiAMHUpaHHSI KPO-

Mewrkosea Banenmuna Jlveiena — nificanii wieH JliciBHUYOT
akaneMil Hayk Ykpainm, kepiBHuK CximHoro Bimminenus JIAH
VYkpaiHu, [OKTOp CiJbCHKOTOCHOAAPCHKUX HayK, mpodecop,
VYkpalHCbKHIT HAyKOBO-I0CTIIHUH IHCTUTYT JIICOBOTO TOCIIOAapCTBA
Ta arpoiicomeniopanii iM. I M. Bucoupkoro, Byn. IlymkiHcbka,
86, Xapkis, 61024, Ykpaina. Ten.: +38(097)371-94-58. E-mail:
Valentynameshkova@gmail.com ORCID: https:// orcid.org/0000-
0001-6483-2736

ITusosap Temsna Cepeiigna — KaHAUIAT CLIBCHKOTOCIIONAPCHKUX
HayK, CTapIiuii  HaykoBUil  cHiBpOOITHUK,  YKpaiHCBbKMIA
HAyKOBO-ZIOCTIHUIA 1HCTUTYT JIICOBOTO TOCIOAApCTBa Ta
arposticomeniopauii im. I.M. Bucouskoro, By:n. Ilymikincbka,
86, Xapkis, 61024, Ykpaina. Tein.: +38(097)358-97-49. E-mail:
pyvovartatiana@gmail.com  ORCID: https:// orcid.org/0000-
0001-7250-8549

Toscmyxa Onexcandp Bonooumuposuy — KaHAUAAT CLIBCHKOTOC-
HOJAPCHKUX HAyK, 3aCTYNHHK HadaabHHKa CyMCBKOrO 00IacHOTO
YIPaBIIiHHSA JIICOBOTO Ta MHCJIUBCHKOIO TOCIIOAAPCTBA. 3aCyMChKa
Byn. 12a, Cymu, 40030, Ykpaina. Tein. +38(067)540-17-70. E-mail:
sekretar@sumylis.gov.ua

HU cTtaHoBWia Bix 21,5 mo 25 % 1 Oyna gemo 61Ib1or0
Ju1s B’s13a Ta sicena (30,9 1 31,3 % BiamoBimHO).

Hiamerp cToBOypiB, kimac 3a Kpadrom Ta iHmekc
CaHITApHOTO CTaHy JIepeB 3HauyIle KOPEelroe 3 mapa-
METpaMU CaHITapHOTO CTaHy BIAMOBITHHUX BUJIB, alie
OUIBIIICTD 3B’S3KIB € Jy)Ke CIa0KUMH Ta CIaOKUMH.
KoedimienTrn kopemsIii MiXk giaMeTpoM i Tmapamerpa-
MH CaHITapHOTO CTaHy JAEPEB MEPEeBAXHO Bil’€MHI, a
MIX PEIITOI0 MapaMeTpiB — JOJATHI.

Kopemnsmis Mix iHIEKCOM CaHITApHOTO CTaHy AepeB
1 piBHEeM Aedoianii € 3Ha4yII00, JOAATHOIO Ta BHCO-
KOO JUISI BCIX aHasi30BaHUX BUAIB nepes (Bix 0,78 mis
Butbxu A0 0,9 mis G6epesn). Kopemsmis Mix iHIEKCOM
CaHITapHOTO CTaHy Ta piBHEM mepudepiiHoro Bif-
MHPAHHs KPOHHU € JOJATHOI0 Ta 3HAa4yLIOK Ui BCiX
aHaJli30BaHMX BUIIB JEPEB, 30Kpema ciabka Juist sice-
Ha, Gepe31/1 JIIH Ta BIIXH 1 [IOMIpHA — JUIS KIICHA,

nyOa Ta B’s3a. Kopensilist MiXk 1HIEKCOM CcaHITapHOTO
CTaHy 1 MONTUPEHHSM BOJITHHUX MArOHIB € 3HAYYIIOKO Ta
JTOJIATHOFO JIJIsl BCIX aHATI30BaHUX BUJIB JCPEB, OKPIM
Oepesm, aje € ayxe ci1abKoIo B YCiX BHUIAAKaX, OKPIM
B’sI3a, Jic BOHA € CIa0KOI0.

Kniwouoei cnosa: niamerp (1iamMeTp Ha BUCOTI Ipy-
neit); kmac 3a KpadToMm; iHIEKC caHITapHOTO CTaHYy;
Bifmaj aepes; nedodmiauis; nepudepiiine BiAMUpaHHS
KpPOHU; BOJISTHI [TaTOHH.

MapameTpbl caHNTapPHOro COCTOAHUA
NINCTBEHHbIX NOPOJ, B IECHbIX HacaXAeHNAX
I'M «TpocTAHeLKoe necHoe X03ANCTBO»

B.J1. Mewkoga', T.C. MusoBap?, A.B. ToscTtyxa®

OneHKa CaHHTAPHOTO COCTOSHHSI JICPEBHEB BaK-
Ha I TOANIEp)KaHWs JIECHOTo Owmopa3zHooOpasus,
9KOJIOTHUECKUX (YHKLHN Jieca U Pa3BUTUS CTPATETHH
BEJICHUS JIECHOTO X035 CTBA.

Lenpro rccnemoBannii ObLTA OIIEHKA BAPbUPOBAHUS
Y TECHOTHI CBSI3EH C CAHUTApHBIM COCTOSTHHEM Hacax-
JIEHUH er0 OCHOBHBIX MapaMeTpoB (Aedonuanuu, me-

Mewrosa Banenmuna Jlb6o6na — JEWCTBUTEIBHBIA YJICH
JlecHolt akajgemMuu HayK YKpaHHBI, pyKoBoAuTelb BocTouHoro
otnenenust JIAH YkpauHbl, TOKTOp CeTbCKOX03HCTBEHHBIX HayK,
npodeccop, YKpauHCKHH Hay4HO-HCCIICIOBATEIbCKUI WHCTHTYT
JIECHOTO X03siicTBa 1 arpoaecomenuoparun uM. I. H. Beiconkoro,
yn. Ilymkuackas, 86, XappkoB, 61024, Vkpauna. Ten.:
+38(097)371-94-58.  E-mail: ~ Valentynameshkova@gmail.com
ORCID: https:// orcid.org/0000-0001-6483-2736
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HayK, CTapIIMi Hay4YHBId COTPYIHWK, YKPaWHCKMHA HaydHO-
HCCIIEIOBATEIbCKUI ~ MHCTUTYT  JIECHOTO  XO3fiicTBa U
arposnecomenuopauuu um. I. H. Beiconxkoro, yn. Ilymxkunckas,
86, XapbkoB, 61024, Ykpauna. Ten.: +38 (097)358-97-49. E-mail:
pyvovartatiana@gmail.com  ORCID: https:// orcid.org/0000-
0001-7250-8549

Toscmyxa Anexcandp Braoumuposuy — KaHIUIAT CEITbCKOXO03SHCT-
BEHHBIX HAyK, 3aMecTHTeNb HauandbHuKa CyMCKOro 001acTHOTO
YIPaBJICHUs JIECHOTO M OXOTHHYBEro XO3sMCTBA. 3acymcKas yiI.
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pudepruitHOr0 OTMHUPaHU KPOHBI U PACIIPOCTPAHECHHUS
BOJITHBIX TIOOETOB) y CEMHU JPEBECHBIX BUJIOB —Acer
platanoides L., Alnus glutinosa L., Betula pendula
Roth., Fraxinus excelsior L., Quercus robur L., Tilia
cordata Mill. u Ulmus laevis Pall.

Uccnenosanus mposenensl B 2018 1. B I'TI «Tpoc-
taaenkoe JIX» (JleBoOepexnas Jlecocrems; Cym-
ckast obnactp) B 129 panaoMu3upoBaHHO BHIOpaHHBIX
BhIenax. /s Kakaoro o0cieoBaHHOTO JepeBa ole-
HUBAIH AWaMeTp Ha BBICOTE Tpynu, kimacc Kpadra,
KaTeropui0 CaHUTAPHOTO COCTOSHUS, AC(OIHAIHIO,
nepudepuitHoe OTMHUPAHUE KPOHBI M PACIPOCTpaHe-
HUE BOASHBIX T00OeroB. PacipocTpaneHHOCTH Aedonn-
aruu, nepuepUitHOT0 OTMUPAHUS KPOHBI M BOISTHBIX
NMOOETOB ONPEENsUIN KaK JIONI0 JIEPEBLEB C HATMYUEM
COOTBETCTBYIOIIUX CHUMITOMOB. IHTEHCHBHOCTH IPO-
SIBJICHUSI KaXJIOTO TIapaMeTpa OIEHUBAIU 110 COOTBET-
CTBYIOIIUM IITKAJTaM.

Hu oxna mopona He Obuia nmedomuupoBaHa 0OIb-
me yeM Ha 50%. bepesa xapakrepusyeTcss HaMEHb-
MIAMA 3HAYCHUSIMH WHAEKCA CAHUTAPHOTO COCTOSHUS
(1,6) st ’KM3HECTIOCOOHBIX IEPEBbEB, IEPUQEPUITHOTO
ormupanusa kpoH (10%), pacmpocTpaHeHusT BOISHBIX
noberoB (15,9%) u nomm cexero cyxocros (0,7 %),
OJTHAKO BBICOKOW JIOJIeH JIEPEBBEB CTAPOTO CYXOCTOS
(10,7 %). 1y6 xapakrepu3yeTcss HauOOJbIIUMHU 3HAYEC-
HUSIMH UHIAeKca caHuTapHoro coctosHus (I1,1), momu
JICPEBBEB C HAIUYMEeM NepUPEPUIHOTO OTMHUPAHUS
KpoHbI (45,4%) u BomsiHbIX moberoB (21,7 %). omne-
BOE Y4acTHE JIEPEBHEB OJIbXH, JIUITBI U KIIEHA C HaJH-

yueM nepuepUitHOTO OTMUPAHUST KPOHBI COCTABIISLIO
ot 21,5 10 25% u ObLI0 HEMHOTO OOJIbIIIE TS BS3a U
sicers (30,9 u 31,3 % coOTBETCTBEHHO).

Huametp ctBONOB, Kinacc Kpadra, mHnexc canu-
TApHOTO COCTOSIHHUS JEPEBHEB 3HAYUMO KOPPEITUPYET
C TMapaMeTpaMH CaHUTAPHOTO COCTOSTHUS COOTBETCTBY-
IONIMX BUAOB, OAHAKO OOJBIIMHCTBO CBA3CH OUYCHb
cnabpie u ciradeie. KoapumueHTs KOppemsaimm Mex-
Iy TUaMEeTpOM W HapaMeTpaMu CaHUTAPHOTO COCTOS-
HUSI JIEPEBBEB MPEUMYIICCTBEHHO OTpUIATENIbHBIC, a
MEX/Ty OCTAIBHBIMH MTapaMeTPaMHU — TIOJIOKUTENbHEIE.
Koppensituss Mexay WHICKCOM CaHUTapHOTO CO-
CTOSIHUSI JIEPEBHEB U ypOBHEM jedonuanuu — 3Ha-
yuMasi, TIOJOKUTENbHAas W BBICOKAs I BCEX
MIpOaHaIU3UPOBAHHBIX BUAOB AepeBbeB (0T 0,78 ans
onbxu 110 0,9 mist 6epessr). Koppemnsimsa Mexry nHIeK-
COM CaHHWTapHOTO COCTOSHUS M YPOBHEM mepudepwii-
HOTO OTMUPAHUS KPOHBI — OJIOKUTEIbHAS U 3HAYUMAsT
JUIL BCEX TPOAaHATM3MPOBAHHBIX BHJIOB JICPEBHEB, B
YaCTHOCTH, cllabast IS siceHs, Oepe3bl, JTUIbI, OJIbXU
U yMepeHHas — AJsl KiieHa, 1yba u Bsi3a. Koppensous
MEXIy WHIEKCOM CAaHWTApPHOTO COCTOSHUS M PacIpo-
CTpaHEHUEM BOJSHBIX TOOETOB — 3HAYMMAsl U TIOJI0XKH-
TeNbHAsl AJS BCEX IMPOaHaJM3MPOBAHHBIX BHJOB Jie-
peBbEB, KpoMe Oepe3nl, OTHAKO OYeHB cilabas BO BCEX
CIIy4asx, KpoMe Bsi3a, TJie OHa ciradasl.

KioueBsble cioBa: auamerp (AuameTp Ha BBICOTE
rpyan); kimacc Kpadra; mHIEKC CaHUTApHOTO COCTOS-
HUS;, OTHAJA JepeBbeB; nedonuanus; nepudepuitHoe
OTMHUPAHUE KPOHBI; BOJISHBIC MOOETH.
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