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Symptoms of dwarf elm (UImus pumila L.) health condition
in the Left-bank Ukraine

V.L. Meshkova', O.A. Kuznetsova?, V.P. Turenko?

Ulmus pumila L. is widely spread in arid and semi-arid regions of China as a soil-conservation, sand-fixing, and re-
sistant plant. Due to its rapid growth, winter hardiness, low demand for soil fertility and moisture, tolerance of drought,
resistance to gaseous pollution and soil salinization, and ability to spread under favorable conditions, U. pumila has been
widely cultivated in forests, urban plantations, and along transportation right-of-ways. In some regions, U. pumila is resis-
tant to Dutch elm disease (DED), and verticillium wilt but it is susceptible to bacterial wetwood disease. The trees’ health
is usually assessed according to crown and trunk appearance. We assumed that some symptoms may be associated with
specific types of pathologies or indicate the latent development of the disease, which is difficult to diagnose visually. The
study aimed to search the relations between the distribution of visually detectable symptoms of U. pumila weakening and
tree groups with apparent signs of bacterial wetwood and Dutch elm disease. In June - September 2023, the health condition
of Ulmus sp. was examined in forest shelterbelts along the M 03 highway, passing through the territory of Kyiv, Poltava,
and Kharkiv regions. In this study, the data on 624 U. pumila trees in 11 sample plots were used, particularly, the diameter
at breast height (DBH), the class of the health condition, defoliation, the prevalence of dry branches, epicormic shoots,
bark beetle infestation, local bark death, and collar rots. Based on these indicators, four groups were examined — with
symptoms of bacterial wetwood, DED, weakening of unknown etiology (symptomatic trees), and without visual symptoms of
weakening (asymptomatic trees). DBH of symptomatic trees was significantly less than that in asymptomatic and
DED-infected trees. The average HCI was from 2.5 for asymptomatic to 3.3 for wetwood disease-infected trees, and 3.5
for DED-infected trees. DED-infected trees were found to have the highest level of defoliation and the lowest prevalence of
epicormic shoots. Among wetwood-infected trees, the bark beetle infestation significantly increased with an increase in HCI
and defoliation and decreased as the diameter of the trunks decreased. Principal components analysis confirmed the highest
association of bark beetle infestation with DED, epicormic shoots with wetwood disease, and dry branches with other symp-
tomatic trees. Symptomatic trees occupied an intermediate position by HCI. Although they have no direct signs of fungal or
bacterial disease, health worsening may indicate a latent infection.

Key words: Dutch elm disease; wetwood disease; defoliation; dry branches; epicormic shoots; bark beetle infestation.

Introduction. Ulmus pumila L. (Ulmaceae) is  “dribnolystyi”, and “nyzkyi” (Kwuramora, 2016).
known as the Asiatic elm, the Siberian elm, and the  U. pumila is native to Central Asia, eastern Siberia,
dwarf elm (Hirsch et al., 2017), and has many syno-  the Russian Far East, Mongolia, Tibet, northern China,
nyms in other languages, particularly in Ukrainian  India (northern Kashmir) and Korea. This tree species
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is widely spread in arid and semi-arid regions of China
as a soil-preserving, sand-fixing, and resistant plant
(Jiang et al., 2024). Due to its rapid growth, winter
hardiness, low demand on soil fertility and moisture,
and tolerance of mild salinity, drought, resistance to
gaseous pollution and soil salinization, and ability to
spread rapidly under favorable conditions (Solla et al.,
2005), U. pumila has been widely cultivated through-
out Asia, North America, Argentina, and southern
Europe (Hirsch et al., 2017; lllnamak, MacnoBara,
2017). U. pumila is often found along right-of-ways
of railroads, neglected sites, and disturbed ground be-
cause it prefers the well-drained, nutrient-poor soil,
high light intensity, and the corridors facilitating its
spread (Jiang et al 2024). However, due to its high
sunlight requirements, U. pumila sometimes invades
mature forests growing in the cities, and areas along
transportation right-of-ways (Zalapa et al., 2008; Lyk-
holat et al., 2018), and becomes invasive in the natural
reserve areas (3aB’sutoBa, 2017).

U. pumila has considerable variability in resistance
to Dutch elm disease, particularly it is more tolerant in
north-western and north-eastern China than in central
and southern China (Zalapa et al., 2008). It was the
most resistant of all the elms to verticillium wilt and
is highly susceptible to damage from elm leaf beetle
Xanthogaleruca luteola (O.F. Miiller, 1766) (Coleop-
tera: Chrysomelidae) (Miller, & Ware, 2001), and the
Asian ‘zigzag’ sawfly Aproceros leucopoda Takeuchi,
1939 (Hymenoptera: Argidae) (Brasier et al., 2013).

The assessment of three Ulmus species’ health in the
shelterbelts along the Kyiv-Kharkiv highway showed
tree damage by bacterial disease (wetwood), Dutch
elm disease (DED), collar rots, and bark beetles (Ky3-
HeroBa Ta iH., 2023). On average for three elm species,
bacterial disease was most widespread in a fragment of
the shelterbelt within Kyiv region, and in U. pumila it
was most widespread within Kharkiv region.

According to “Sanitary Forests Regulations in
Ukraine” (2016), the trees’ health is assessed by
classes according to crown and trunk appearance.
However, the trees with central rot or the initial stage
of stem pest infestation often have healthy crowns and
are assessed as healthy (Vasaitis, 2013, 2024). Con-
versely, deciduous trees with many dry branches are
assessed as class 4 of health condition but they can re-
store the crown and remain viable for decades (Mesh-
kova, & Davydenko, 2016).

At the same time, some symptoms of crown and
trunk damage can be caused by various factors. In
some cases, the health of the tree irreversibly dete-
riorates, while in other cases it improves (Memkosa,
3inuenko, 2016; MemkoBa, Konenkina, 2016; Mesh-
kova et al., 2021).

We assumed that some symptoms may be charac-
teristic or associated with specific types of patholo-
gies or indicate the latent development of the disease,
which is difficult to diagnose visually.

The object of research was the symptoms of
U. pumila damage. The subject of research was the

prevalence of various damage symptoms in U. pumila
trees with signs of different diseases. The study aimed
to search the relations between the distribution of vi-
sually detectable symptoms of U. pumila weakening
and tree groups with confirmed signs of bacterial wet-
wood and Dutch elm disease.

Material and methods. In June-September 2023,
the health condition of Ulmus sp. was examined in
forest belts along the M 03 highway, passing from
the West to the East through the territory of Kyiv,
Poltava, and Kharkiv regions of Ukraine. The samp-
le plots were located at the parts of the shelterbelt
with the dominance of one or several Ulmus species.
U. pumila L. was presented in 5, 4, and 2 sample plots
in Kharkiv, Poltava, and Kyiv regions, respectively.
In different sample plots, U. pumila comprised 26 to
96 % of all trees and elms (Table 1).

When examining the trees, the diameter at breast
height (DBH) was measured with an accuracy of
1 cm, the class of the health condition of the trees, the
presence and prevalence of weakening symptoms, and
their severity for some of them were evaluated.

Each tree was referred to one of six classes of
health condition (1st — healthy; 2nd — weakened; 3rd —
severely weakened; 4th — drying-out; 5th — recently
died; 6th — dead over a year ago). A health condition
index (HCI) was calculated as a mean of the health
condition classes of inspected trees for each sample
plot (Sanitary Forests Regulations in Ukraine, 2016).

During the field inspection, Dutch elm disease
(DED) was identified by specific symptoms — wilt-
ing and curling of leaves that remain on the tree for
a while even without changing color, the gradual
dying-off of thin and then thick branches, the presence
of dark brown stripes on the longitudinal section of
the branch — capped vessels, and rings of points on
the transverse section. The coremia with conidia were
found on heavily infested trees in the bark beetles’
galleries. The pathogen identified was confirmed by
specific laboratory techniques (Menkis et al., 2016;
Kysnerora Ta iH., 2023).

Bacterial wetwood was identified by fresh or dried
exudate on the bark, resulting from bark fermentation.
An analysis made at the Institute of Microbiology
and Virology of the National Academy of Sciences
of Ukraine has identified the pathogen as Lelliottia
nimipressuralis (Carter 1945) (MemkoBa, Mopos,
Kysnenoga, 2024).

Because of the inability to cut down trees, their in-
festation by bark beetles was assessed only by the exit
holes in the lower part of the trunks.

The prevalence of each symptom of elm damage
was estimated as the proportion of trees with certain
symptoms from the total number of inspected trees.

The local bark death, butt rot, and bark beetle in-
festation in the lower part of the trunk, as well as in-
fectious diseases, were pointed in two gradations: 1 —
presence; 0 — absence. The severity of symptoms was
assessed only for defoliation, dry branches, and epi-
cormic shoots. Defoliation was visually evaluated with
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an accuracy of 5 % and then scored: 0 point — 0-10%;
1 point — 11 — 25%; 2 points — 26 — 60%; 3 points —
61 — 94%, and 4 points — 95 — 100%. The score for
dry branches was: 0 points — absence; 1 point — up

to 10%; 2 points — 11-50 %; 3 points — 51-75%;
4 points — > 75%. The score for epicormic shoots was:
1 — single; 2 — abundant; 3 — the trunk is completely
covered with epicormic shoots (Memikosa, 2020).

Table 1. Location of sample plots with proportion of elms, incl. Ulmus pumila

Number of trees Proportion of trees, %
No  Latitude,® Longitude, * all species  all elms U. pumila elms from U. pumila U. pumila
all trees from all trees  from all elms
Kharkiv region
1 49.7646 35.2982 48 48 39 100.0 81.3 81.3
2 49.8633 35.7077 25 25 23 100.0 92.0 92.0
3 49.9606 36.0486 101 101 73 100.0 72.3 72.3
4 49.7986 35.5034 100 100 82 100.0 82.0 82.0
5 49.7911 35.4922 151 151 64 100.0 42.4 42.4
Poltava region
6 50.2278 32.1337 75 68 57 90.7 76.0 83.8
7 49.6957 33.4371 224 204 166 91.1 74.1 81.4
8 50.2481 32.2741 50 50 13 100.0 26.0 26.0
9 50.2443 32.2593 50 50 15 100.0 30.0 30.0
Kyiv region
10 50.2292 32.0853 101 86 68 85.1 67.3 79.1
11 50.2323 31.9921 25 25 24 100.0 96.0 96.0
Total 950 908 624 95.6 65.7 68.7

Since the prevalence of U. pumila on the sample
plots did not depend on the longitude of their location
(r=0.21; t=0.66), the data on all sample plots were
pooled for subsequent analysis.

The Shapiro-Wilk test did not confirm the normality
of the indicators obtained. Therefore, we compared
the groups of trees using non-parametric methods
(The Mann-Whitney pairwise test) and calculated
Spearman’s coefficient for the correlation of indica-
tors. Microsoft Excel and statistical software package
PAST: Paleontological Statistics Software Package
for Education and Data Analysis (Hammer, Harper,
& Ryan, 2001) were used for data analysis and visu-
alization. The proportions of symptoms or indicators
were compared using a z-test [Peck, Short, & Olsen,
2020]. The difference between the proportions was
considered significant for P = 0.05 at Z > 1.96.

Results. Based on the totality of indicators, four
groups of trees were examined — with symptoms of
bacterial wetwood (bacteriosis), with symptoms of
DED, with symptoms of weakening of unknown etio-
logy, and without visual symptoms of weakening.

DBH of all trees varied from 14 to 48 cm with an
average 24-26 cm (Fig. 1).

According to the Mann-Whitney pairwise test, the
diameter of symptomatic trees was significantly less

than that in asymptomatic and DED-infected trees.
The diameter of trees with bacteriosis did not differ
from other groups of trees.
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Fig. 1. Diameter of U. pumila in various groups
by health (the numbers indicate the minimum, mean,
and maximum; box length is one sigma;
whiskers are max-min; in parentheses: numbers of trees
in each group and letters showing the significant
differences at p<0.05)
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The trees of 2m—5™ health classes are presented
among assessed elms. An average HCI of asymp-
tomatic was significantly less than in other groups of
trees. This indicator was the highest among the trees
with wetwood (Fig. 2).
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Fig. 2. Health condition index (HCI) of U. pumila
in various groups by health (the numbers indicate the
minimum, mean, and maximum; box length is one sigma;
whiskers are max-min; in parentheses: numbers of trees
in each group and letters showing the significant
differences at p<0.05)

The absence of dead trees among elms infected
by wetwood indicates a chronic disease development.
Symptomatic trees occupy an intermediate position by
HCI. They do not have symptoms of fungal or bacterial
disease but the deterioration of the health condition
may be a sign of latent infection. The proportion of
drying up elms (of health condition class 4) was
significantly higher among trees with wetwood
and DED than among other groups (Fig. 3). The
differences between symptomatic and asymptomatic
trees are not significant.
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Fig. 3. Proportion of drying up trees (health condition
class 4) in various groups of trees (letters showing
the significant differences at p<0.05 in parentheses)

Average defoliation both in percentage and in
points was the lowest in asymptomatic trees (Fig. 4).
This indicator in elms with signs of wetwood or DED

has no significant differences with symptomatic trees
of unknown etiology, however, mean defoliation was
the highest in the DED-infected trees.
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Fig. 4. Defoliation of U. pumila in various groups by
health (the numbers indicate the minimum, mean, and
maximum; box length is one sigma; whiskers are max-min;
in parentheses: numbers of trees in each group and
letters showing the significant differences at p<0.05)
(a— assessed in percentage; b — recalculated to points)

All symptoms appeared to varying degrees in trees
with signs of bacteriosis, DED, and in the group of
other symptomatic trees (Fig. 5).

Trees with epicormic shoots are the most often rep-
resented, and trees with dry branches and bark beetle
infestation are less frequent. The proportion of trees
with local bark death and collar rots was the lowest
in all analyzed groups of trees. Trees with the signs
of wetwood epicormic shoots occurred most often,
followed by dry branches and bark beetle infestation.
Among trees with signs of DED, bark beetle infesta-
tion dominated, followed by epicormic shoots, and
dry branches. Among other symptomatic trees, epi-
cormic shoots occurred most often, followed by dry
branches and bark beetle infestation. The proportion
of bark beetle-infested trees was the highest (26 %)
among the trees with signs of DED (see Fig. 5).
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Fig. 5. Comparison of the prevalence of some U. pumila health condition symptoms in various groups of trees
(symptoms prevalence evaluated as the proportion of symptomatic trees in %; letters show the significant differences
in each symptom at p<0.05 between tree groups: bacteriosis, DED, and other symptomatic trees)

The severity of dry branches was the highest
among other symptomatic trees and the lowest among
trees with signs of bacterial wetwood (Fig. 6). The
severity of epicormic shoots was the highest among
trees with signs of bacterial wetwood.

For trees with signs of bacterial wetwood, the
highest significant positive Spearman correlation was
obtained between HCI and defoliation, the moderate

correlation — for pairs of bark beetle infestation — HCI
and bark beetle infestation — defoliation, and Local
bark death — Dry branches, the low correlation — for
pairs of HCI — Dry branches, HCI — Local bark death,
Bark beetles — Local bark death, and Dry branches —
Defoliation.

No significant correlation with any symptom was
obtained for DBH and epicormic shoots (see Table 2).
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Fig. 6. Comparison of the severity of the two most prevalent symptoms of U. pumila health condition in various
groups of trees (letters show the significant differences in each symptom at p<0.05 between tree groups:

bacteriosis, DED, and other symptomatic trees)

Table 2. Spearman correlation between various health condition symptoms of U. pumila

trees with bacterial wetwood

DBH, Def., Def., Dry Epicormic Bark Local bark
Parameters HCl cm % score branches shoots beetle death
1 2 3 4 5 6 7 8 9
DBH, cm -0,10 (0.37) 1
.. 0.97 -0.07
0
Defoliation, % (<0.001) (0.54) 1
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Continuation of Table 2

] 2 3 4 5 6 7 8 9
Defoliation, 0.95 -0.11 0.93 |
score (<0.001)  (0.31)  (<0.001)
0.24 20.05 0.24 0.25
Dry branches (0.03) (0.64) (0.03) (0.02) !
Epicormic 0.06 0.07 0.03 0.05 0.19 |
shoots 056) (052  (078)  (0.67)  (0.08)
Bark beetle 0.34 0.004 0.33 0.36 0.11 0.03 1
infestation ©.002) (097  (0.002)  (0.001)  (0.30)  (0.77)
0.21 0.03 0.20 0.22 0.51 0.05 0.29
Local bark death 091y (0'82) (0.06) 0.04)  (<0.001)  (0.63) (0.01) !
20.19 0.20 0.22 -0.05 0.05 -0.04 -0.02
Collar rot 0.21(0.00) ) og) (0.06) (0.04) 067) (063  (0.72) (0.83)

Note: p in parentheses; significant coefficients (p<0.05) are marked in bold

For trees with signs of DED, the highest significant
positive Spearman correlation was obtained between
HCI and defoliation, the moderate correlation — for
pairs of Local bark death — Dry branches, and the low

correlation — for pairs of HCI — Local bark death, and
Defoliation — Local bark death (Table 3). A signifi-
cant negative low Spearman correlation was obtained
between DBH and bark beetle infestation (see Table 3).

Table 3. Spearman correlation between various health condition symptoms of U. pumila trees
with Dutch elm disease

DBH, Def., Def., Dry Epicormic Bark Local bark
Parameters HCI cm % score branches shoots beetle death
0.04
DBH, cm (0.75) 1
- 0.96 0.08
Defoliation, % (<0.001) (0.52) 1
- 0.96 0.05 0.97
Defoliation, score (<0.001) (0.69) (<0.001) 1
0.15 0.14 0.16 0.16
Dry branches 020)  (024) (019  (0.18) !
Epicormic shoots -0.16 0.03 -0.15 -0.13 -0.14 1
p (0.17) (0.81) (0.20) (0.27) (0.22)
Bark beetle 0.17 -0.25 0.12 0.12 0.02 -0.18 1
infestation (0.14) (0.03) (0.31) (0.32) (0.85) (0.13)
0.24 0.10 0.24 0.25 0.52 -0.14
Localbark death 00y (038)  (0.04)  (0.03) 001y 11O 53 !
Collar rot 0.12 -0.04 0.12 0.12 -0.04 -0.05 -0.07 -0.03
(0.32) (0.74) (0.32) (0.30) (0.75) (0.66) (0.56) (0.81)

Note: p in parentheses; significant coefficients (p <0.05) are marked in bold

Principal components analysis shows the highest
association of bark beetle infestation with DED,
epicormic shoots with wetwood disease, and dry
branches with other symptomatic U. pumila trees

(Fig. 7).

Collar rots and local bark death have the lowest as-
sociations with all groups of tree pathology. For col-
lar rot, the first principal component (PC1) is 0.086,
the second one (PC2) is 0.21, and for local bark death
PC1=0.11 and PC2=0.04.
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Fig. 7. Principal components analysis, illustrating the
relationships between symptoms of U. pumila weakening
(vectors — dry branches, epicormic shoots, local bark
death, bark beetles, and collar rots) and types of pathology
(black points: DED — Dutch elm disease, WETWOOD —
bacteriosis, and OTHER — other symptomatic trees).
The first main component describes 75.41% of variance,
and the second one — 24.59%

Discussion. We assessed the distribution of health
indicators of 624 U. pumila trees in 11 sample plots
inspected in the roadside forest shelterbelt over
400 km long. The trees were visually diagnosed with
partial laboratory confirmation of diseases caused by
fungi (Dutch elm disease, or DED) and bacteria (wet-
wood disease). Health condition index, defoliation,
the prevalence of dry branches, epicormic shoots, bark
beetle infestation, local bark death, and collar rots
were assessed for each tree. The severity score was as-
sessed for dry branches and epicormic shoots (Memi-
KoBa, 2020).

Four groups were examined based on the totality
of indicators — with symptoms of bacterial wetwood,
DED, weakening of unknown etiology (symptomatic
trees), and without visual symptoms of weakening
(asymptomatic trees).

DBH of symptomatic trees was significantly less
than that in asymptomatic and DED-infected trees
(see Fig. 1).

According to Sanitary Regulations (2016), most
trees are severely weakened with an average HCI
from 2.5 for asymptomatic to 3.3 for wetwood-
infected trees. The average HCI for DED-infected trees
is 3.5, that is, these trees are drying out (see Fig. 2).

DED-infected trees have the highest level of de-
foliation (see Fig. 4). It occurs because DED affects
vessels and is manifested by curling, wilting, and
falling of leaves (Santini, & Faccoli, 2015; Jiirisoo
et al., 2010), unlike bacteriosis affecting cambium and
phloem (Sobiczewski, 2008; Gougherty, 2023).

The proportion of trees with epicormic shoots
was the greatest among wetwood-infected trees and
the lowest among DED-infected trees (see Fig. 5). It

occurs because bacteriosis develops more often into a
chronic form (Goychuk et al., 2023), and due to epi-
cormic shoots, the tree restores its health and prolongs
its existence. Unlike them, DED develops more often
in an acute form, and trees die within a few weeks
(ITyspina, SABHuii, 2020; Christopher et al., 2023).

The magnitude and significance of correlation co-
efficients differ in the groups of trees with signs of
wetwood and DED. The correlation between HCI and
defoliation is the highest and most significant in both
groups (see Table 2, and 3).

Among wetwood-infected trees, the bark beetle
infestation was significantly higher with higher HCI
and defoliation. For DED-infected trees, a significant
negative correlation occurred between DBH and bark
beetle infestation, that is, bark beetles inhabited trees
with a smaller diameter (see Table 3). In both cases,
this indicates that bark beetles infested weaker trees
and that the trees were weakened due to bark beetle
infestation. The role of bark beetles and other xylo-
phages in both diseases’ spread is widely published
(Santini, & Faccoli, M. 2015; Menkis et al., 2016;
Goychuk et al., 2023).

Principal components analysis considering symp-
toms in individual groups of U. pumila trees con-
firmed the highest association of bark beetle infesta-
tion with DED. The presence of epicormic shoots was
more typical in wetwood-infected trees, and among
other symptomatic trees, dry branches predominated
(see Fig. 7).

Symptomatic trees occupy an intermediate posi-
tion by HCI (see Fig. 2). Although they have no direct
signs of fungal or bacterial disease, health deteriora-
tion may indicate a latent infection (La Porta, Hietala,
& Baldi, 2022).

Conclusions. In the roadside forest shelterbelt,
four groups of U. pumila trees were identified: with
symptoms of bacterial wetwood, DED-infected, weak-
ening of unknown etiology (symptomatic trees), and
without visual symptoms of weakening (asymptom-
atic trees).

Average HCI was from 2.5 for asymptomatic to
3.3 for wetwood-infected trees, and 3.5 for DED-in-
fected trees. DED-infected trees have the highest level
of defoliation and the lowest prevalence of epicormic
shoots.

Among wetwood-infected trees, the bark beetle
infestation significantly increased with an increase in
HCI and defoliation and decreased with a decrease in
diameter.

Principal components analysis confirmed the
highest association of bark beetle infestation with
DED, epicormic shoots with wetwood, and dry
branches with other symptomatic trees.
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BHOATTIMBOCTI 7O POMIOYOCTI M BOJIOTOCTI TPYHTY Ta
CIIPOMOYKHOCTI TTOMIMPIOBATHCS 32 CIIPUSATINBAX YMOB,
U. pumila xynsTUBYIOTH y Jlicax, 3eJICHUX HacaJlKeH-
HSIX HACEJICHUX MYHKTIB 1 3aXMCHHUX CMYrax Y3JO0BXK
TIOJIIB, 3aJII3HUIIL T4 ABTONUIAXIB. Y JIESIKUX perioHax
U. pumila BUSIBUBCS PE3UCTEHTHUM 0 TOJUIAHACHKOL
XBOpPOOHM B’S31B Ta BEPTHIMIIBO3Y, A€ CIPUHHATIH-
BHM JI0 OaKTepiaIbHOI BOISHKH.

CaniTapHHid CTaH JEpeB 3a3BUYail OI[IHIOIOTH 3a
BUDJISIZIOM KPOHHM Ta CTOBOypa 3a KaTeropisiMu cadi-
TapHOTO cTaHy. BogHowyac nmUCTsHI AepeBa, ypakeHi
SPOBOI0 THUIUTIO 200 Ha TIOYATKOBHX CTaisX 3ace-
JIeHHsST Kcio(araMy, 9acTo 3a CTaHOM KPOH OIIiHIO-
IOTh SIK 3M0pOBi. | HaBIMakW — JNHUCTSAHI IepeBa 3 HasIB-
HICTIO CYyXUX T1JIOK Ta OIliHEHI YeTBEPTOI0 KaTeTOPiEr0
CaHITapHOTO CTaHy, MOXYTh BiJHOBUTU KPOHY 1 3aJ-
HIATHCS KUTTE3NATHUMH HA IECATKU POKIiB.

Mu npHITyCTHIIH, 110 ACSIKI CHMITOMH, OI[IHEHI Bi-
3yaJbHO, MOXYTh OyTH TIOB’s3aHi 31 Creu(idHAMU
THIIAMH T1aTOJIOTii a00 CBITYHMTH PO JIATSHTHUH PO3-
BUTOK XBOPOOH, Ky Ba)KKO JIiarHOCTYBATH Bi3yallbHO.

Mertoro nocmijkeHHS Oyno BHSBICHHS 3B SI3KiB
MDK TOMIMPEHHSIM Bi3yaJbHO OLIIHIOBAHMX CHMIITOMIB
ocnabnenust U. pumila Ta nepesamu 3 MiATBEpIKe-
HAMH O3HAKaMH OaKTepiaIbHOI BOMSIHKM Ta TOJUTAHII-
CBKOT XBOpOOH B’SI3iB.

V uyepgsHi-BepecHi 2023 p. Oyno o0cTekeHO ITico-
BY CMYTY y310BXK Tpacu M 03, sika mpOXOIUTb TEPUTO-
pieto KuiBcrkoi, [lontaBchkoi Ta XapkiBcbkoi obnac-
Teil. Y 1IbOMY JOCIHIPKEHH] TpoaHai3oBaHo JaHi CTo-
coBHO 624 nepeB U. pumila Ha omuHAAISATH TPOOHUX
mIomax, 30kpema miamerp Ha Bucoti 1,3 M (DBH),
KaTeropilo CaHITapHOTO CTaHy, AedoJiallio, IMOIIn-
PEHHSI CyXHUX TiJIOK, BOJSHHMX MaroHis, MoceleHb KO-
pOiiB, OKOPEHKOBUX THWIJIEH 1 CyX000UuMH. 3a CyKyTI-
HICTIO TOKa3HUKIB BUIIJIIEHO Ta PO3DISHYTO YOTHUPH

TPyIH JEepeB: i3 CUMITOMaMHU OaKTepialibHOT BOSH-
KH; TOJUIaHACHKOI XBOpOOH B’s3iB; OCIabICHUX i3 He-
BiJIOMOIO €TIOJIOTi€I0 (CHMITTOMAaTU4HI JepeBa); 0e3
BUJUMHUX CUMITOMIB OCIAOIeHHS (aCMMIIOTOMATHY-
Hi JiepeBa).

BcranoBiieHo, 1110 JiaMeTp CUMIITOMATHYHUX JICPEB
OyB 3HAYyIIIe MEHIIUM, HI’)K aCHMITOMAaTHYHHUX Ta ypa-
YKEHHX TOJIIaHJIChKOIO XBopoOoto. JliameTp mepes, ypa-
KEHUX 0aKTepialbHOI BOJSHKOIO, BiJPi3HABCS HE3HA-
gymie. CepenHiil iHIEKC CaHITaAPHOTO CTaHy CTAaHOBUB
BiJ 2,5 CTOCOBHO aCHMIITOMaTU4YHHX JepeB, 10 3,3 —
JUIsl iHpIKOBaHUX OaKTepiallbHOIO BOJSHKOIO Ta 3,5 —
JUIsT iH(IKOBAaHMX TOJUTAHICHEKOIO XBOpoOoro. Cepen
JepeB, 1H(PIKOBAaHUX TOJLIAHACHKOIO XBOPOOOIO, BH-
3HAYeHO HAWOUTBIIMIA piBeHb jaedomiarii Ta HaliMeH-
1IIe TIONIMPEHHS BOJTHUX MMaroHiB. 3aceleHICTh KOPOi-
JaMHu JiepeB, iHQIKOBaHMX OaKTepialbHOIO BOISHKOIO,
3HaYyIIe 30UIbIIyBajgacs Mo Mipi 30UIbIICHHS THICK-
Cy CaHITapHOTO CTaHy Ta Acdoiallii Ta 3MEHITyBaIa-
s TI0 Mipi 3MEHIIeHHS JliaMeTpa CTOBOYPIB.

AHai3 TONOBHUX KOMIIOHEHT ITiITBEPIUB HABH-
Iy acoLifOBaHICTh 3aCEJICHOCTI KOPOiJiB i3 ypakeH-
HSIM JIEPEB TOJIAHJICHKOK XBOPOOOK B’s3iB, acolli-
HOBaHICTh TOLIUPEHHS BOJSHHUX IMAroHIB 13 ypa)KeH-
HSM JiepeB OaKTepiallbHOIO BOMSHKOIO, a TIOUIHMPEHHS
CYXMX TUIOK y KpOHaX — i3 IHIIMMH CHUMITOMAaTHYHU-
MU JepEBaMH.

Cepen po3mISSHYTUX TPYH JEPEB CHMIITOMATHYHI
JiepeBa IMOCIal0Th MPOMIKHE MiCIle 3a 1HJIEKCOM ca-
HITApPHOTO CTaHy. XO4a BOHU HE BHUSBJISIOTH MPSIMHX
03HaK TPUOHOT YK OaKTepiajJbHOI XBOPOOH, MOTIpIICH-
HS IXHBOTO CTaHy MOXE€ CBIJYHTH TPO JATEHTHY iH-
(hexkiro.

KoarouoBi ciaoBa: romnanacbka XBopoOa B SI3iB;
OakrepiajbHa BOJSHKA; nedoriamis; cyxi T'JIKd; BOIs-
HI TTArOHM; 3aCEJICHHS KOPOiJaMH.
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