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ELMS (ULMUS L.) IN THE BRANCH “MYRHOROD FORESTRY” OF THE STATE
SPECIALIZED FOREST ENTERPRISE “FORESTS OF UKRAINE”
V.L. Meshkova'*, O.A. Kuznetsova?, T.S. Pyvovar®

The database of the Ukrainian State Forest Management Planning Association “Ukrderzhlisproekt” for 2010 and 2017
was analyzed for the former parts of the Branch “Myrhorod Forestry” (SE “Lubny Forestry Enterprise” and SE
“Myrhorod Forestry Enterprise™) to reveal the distribution of the forest-covered area, area with Ulmus sp. as a dominant
species, and area of subcompartments with Ulmus sp. in the stand composition by forest site condition (FSC) types,
and age classes. From 2010 to 2017, the area of natural stands with elms as the dominant species and the proportion of
the dominant elm species U. minor has significantly increased. The average and maximum ages of the stands depend
on the elm species and stand origin. The most dramatic decrease in the survival rate of all elm species in natural stands
occurred in the VI age class and planted stands in the V age class. Respective natural and planted stands were formed
in the 1960s and 1970s when Dutch elm disease peaked in many regions. EIm species are presented in a wide spectrum
of fertility and humidity classes (trophotopes and hygrotopes). As a part of stand composition, the same elm species
grow in a wider range of forest site conditions than the elms as the dominant species. U. minor prefers fresh fertile
FSC. U. laevis grows mainly in fresh forest site conditions, and U. pumila occurs in dry to wet habitats. U. glabra is
present only in natural stands and absent in planted stands.

Keywords: Ulmus minor, U. laevis, U. pumila, U. glabra, dominant species, survival rate, forest site conditions.

Introduction. Stands with elms (Ulmus sp.) as a dominant species occupy less than 0.1 % of the
forest fund of the State Forest Resources Agency of Ukraine (State Forest Resources Agency of
Ukraine, 2024). More often, elms are the accompanying tree species in the stands with oak, alder,
birch, etc. as the main species (Puzrina and Yavny, 2020). EIms are widely used in landscaping
settlements and establishing protective forest belts (Thomas et al., 2018) due to their ecological
benefits, positive effect on the cycle of substances in the soil (Matuszkiewicz, 2015), and contribution
to biodiversity (Napierata-Filipiak et al., 2016; Collin et al., 2020). The spread of Dutch elm disease
(DED) in the 20™ century caused the mortality of elms in a large area (Brasier, 1991; Jiirisoo et al.,
2021); however, individual species varied in susceptibility and tolerance to the disease, some trees
recovered by sprouts and root suckering, while others formed new hybrids (Santini and Faccoli,
2015). Recently, reports on bacterial diseases of elms have been published (Khodaygan et al., 2011,
Alizadeh et al., 2017; Ali et al., 2020). Bark beetles are moving from infected trees to healthy ones
for adult feeding and vector the fungal and bacterial pathogens (Kuzminski et al., 2024). In Ukraine,
the spread of Ulmus sp. and its damage by different causes are relatively poorly investigated
(Maslovata et al., 2016; Yavny and Puzrina, 2018; Puzrina and Yavny, 2020). The database of the
Ukrainian State Forest Management Planning Association “Ukrderzhlisproekt” for 2017 shows the
presence of four elm species in the forests of Donetsk and Kharkiv regions. They are U. minor Mill.
(field elm) — in Ukrainian “berest”; U. laevis Pall. (white elm, spreading elm, or fluttering elm) — in
Ukrainian “hladkyi”; U. pumila L. (Siberian elm) — introduced Asian elm species — in Ukrainian
“dribnolysty”, “nyzkyi”’; U. glabra Huds. (wych elm, Scotch elm) — in Ukrainian “shorstkyi”, or
“holyi” (Meshkova et al., 2022).

In the forest fund of Sumy region, three elm species (U. minor, U. laevis, and U. glabra) are
mentioned in the database. Field research in 2019 in the State Enterprise “Trostyanets Forestry” (since
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2022 reorganized to the Branch “Trostyanets Forestry” of the State Specialized Forest Enterprise
(SSFE) “Forests of Ukraine™) revealed the symptoms of DED and bacteriosis in all elm species
(URIFFM, 2019). In various fragments of shelterbelt along M 03 road, passing Kyiv, Poltava, and
Kharkiv regions, the presence of these pathogens in U. glabra, U. laevis, and U. pumila was
confirmed by laboratory analyses (Kuznetsova et al., 2023; Meshkova et al., 2024). The presence of
bark beetles was confirmed by entomological analysis of sample trees. Tree health condition and
damage severity from biotic agents depended on elm species and the location of inspected shelterbelt
fragments. The inspected shelterbelt fragment in the Poltava region is located not far from the forest
fund of the Branch “Myrhorod Forestry” of the SFE “Forests of Ukraine”. When reforming the
forestry branch, the forest fund of SE “Lubny Forest Enterprise (FE)” merged with the Branch
“Myrhorod Forestry” of the SFE “Forests of Ukraine”. Basic stand-wise forest inventory and
management planning of these stands were carried out in 2010 and 2017.

This research aimed to discover the features of Ulmus sp. distribution by stand origin, age, and
forest site condition, in the forest fund of the Branch “Myrhorod Forestry”.

Materials and Methods. The data as of 2010 and 2017 on the forest fund of enterprises included
in the Branch “Myrhorod Forestry” of the SFE “Forests of Ukraine” were selected from the database
of Ukrainian State Forest Management Planning Association “Ukrderzhlisproekt” using SQL-query
and converted to the *.xls files. The area distribution by types of forest site conditions (FSC) was
assessed following the Ukrainian forest typology as a combination of hygrotope (humidity) and
trophotope (soil fertility) indices reflecting respective classes. According to it, the hygrotope classes
are: 1 —dry; 2 —fresh; 3 — moist; 4 — dump; 5 — wet. Trophotope classes are: A — poor; B — relatively
poor; C —relatively fertile; D — fertile. For example, C> means the fresh relatively fertile FSC (Bondar
et al., 2020). The distributions for the entire area covered with forest vegetation, areas with elms in
the stand composition, and areas with elms as the dominant species were compared for various elm
species and stand origins, using y-test (Atramentova and Utevskaya, 2007). The percentages of stand
areas of different origins and elm species in 2010 and 2017 were compared using z-test in the two
proportions comparisons (StatisticsLectures.com, 2017). Inputs were the proportions of area, and
outputs were z (observed value) and |z| (critical value at a significance level P = 0.05), two-tailed. As
the computed p-value was greater than 0.05, one cannot reject the null hypothesis Ho (the difference
between the proportions is equal to 0). In another case, the difference between the proportions is
different from 0 (hypothesis Ha). To assess the survival dynamics, the area for subcompartments with
various elms as the dominant species and as a part of stands composition have been analyzed by
10-year age classes for natural and planted stands. The proportion of the stand area of each 10-year
age class was assessed for each set of subcompartments. Then the proportion of the stands’ area,
which survived up to a certain age, was evaluated (Meshkova et al., 2023).

Results. For 2010-2017, the area of stands with elm as the main species increased in the forest
fund of both parts of the former SE “Myrhorod forestry” (Myrhorod FE). However, only an increase
in the proportion of the natural stands (z = 3.93; P < 0.05) and all elm stands (z = 2.48; P < 0.05) in
the forest-covered area is significant (Table 1).

Table 1
Area of stands with elms as the dominant species in the forest fund
of the parts of the current Branch “Myrhorod Forestry” in 2010 and 2017 (%)
Forest- Area of Proportion Forest- Area of Proportion
Former parts of the covered elm stands, of elm covered | elm stands, of elm
“Mcu}rlrentdBFranch ., | area, ha ha stands, % area, ha ha stands, %
yrhorod Forestry 2010 2017
Stands of natural origin
Myrhorod FE 10 227.6 73.3 0.72a 11 860.1 147.6 1.24h
Lubny FE 6 029.8 54.5 0.90 7 640.6 54.8 0.72
Together 16 257.4 127.8 0.79a 19 500.7 202.4 1.04b
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Table 1 (Continued)

Former parts of the Forest- Area of Proportion Forest- Area of Proportion
h covered elm stands, of elm covered | elm stands, of elm
“M;l;{lfrlltdB;ngstry” area, ha ha stands, % area, ha ha stands, %
2010 2017
Planted stands
Myrhorod FE 14 686.3 19.9 0.14 15284.9 15.2 0.10
Lubny FE 6 656.0 374 0.56 8 230.7 43.4 0.53
Together 21 342.3 57.3 0.27 23 515.6 58.6 0.25
All stands
Myrhorod FE 24 913.9 93.2 0.37a 27 145.0 162.8 0.60b
Lubny FE 12 685.8 91.9 0.72 15871.3 98.2 0.62
Together 37 599.7 185.1 0.49 43 016.3 261.0 0.61b

Note. The percentages with the same letters in one line have no significant difference at P = 0.05.

The part of natural stands with elms as dominant species in the total elm stand area also increased
significantly in 2010-2017 only in the former Myrhorod FE, and less in the current Branch
“Myrhorod Forestry” (Fig. 1).
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Fig. 1 — Proportion of the area of natural stands with elms as dominant species in the total area of elm stands in
the forest fund of the former parts of the current Branch “Myrhorod Forestry” (Myrhorod FE and Lubny FE)
in 2010 and 2017 (the columns with the same letters have no significant difference at P < 0.05)

Four Ulmus species were presented in the Branch “Myrhorod Forestry” (Fig. 2, a). In both
assessments, U. minor dominated in the former Myrhorod FE, increasing in 2017 (79.0 and 89.1 %
in the total area with elm as the dominant species in 2010 and 2017, respectively; z = 2.2; P < 0.05).
In the former Lubny FE, U. laevis covered about 50 % of the area with elm as the dominant species
in 2010 and 2017. U. glabra was present only in former Myrhorod FE (0.5 and 0.3 % from the elm
stands area in 2010 and 2017, respectively), and U. pumila only in former Lubny FE (14.9 and 15.5 %
from elm stands area in 2010 and 2017, respectively).

The presence and proportion of elm species in the total area of forest with Ulmus sp. as the
dominant species depended on stand origin (Fig. 2, b, ¢). U. pumila was absent in the stands of natural
origin. The proportion of U. minor trended to increase. At the same time, U. laevis and U. glabra
decreased in the natural elm stands of former Myrhorod FE in 2017 compared to 2010 (see Fig. 3).
However, these changes are not confirmed statistically (z < 1.5; P > 0.05).
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Fig. 2 — Proportion of elm species in the total area of forests with Ulmus sp. as the dominant species in the forest
fund of the parts of the current Branch “Myrhorod Forestry” in 2010 and 2017: a — all origins, b — natural
origin, ¢ — planted stands

In 2010 and 2017, U. glabra was absent in planted stands of both former parts of the current
Branch “Myrhorod Forestry”, and U. pumila was absent in planted stands of the former Myrhorod
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FE (see Fig. 2, ). In the planted elm stands, the proportion of U. minor trended to a slight increase,
and U. laevis decreased in both former Myrhorod FE and Lubny FE in 2017 compared to 2010 (see
Fig. 2, ¢). However, these changes are not also confirmed statistically (z < 1.1; P > 0.05).

Considering the absence of significant changes in the elm area in 2017 compared to 2010, we
evaluated its distribution by age classes and types of forest site conditions according to the current
Branch “Myrgorod Forestry” as of 2017.

Analysis shows the most dramatic decrease in the survival rate of all elm species in the 4th—6th
age classes (Table 2). At the same time, the average and maximum ages of the stands depended on
the elm species and its origin (natural or planted forest). For example, the average age of U. minor
and U. glabra as the dominant species in the stands of natural origin was lower than the age of these

elms in the stand composition (see Table 2).
Table 2
Survival rate of stands with various elm species in the forest fund of the current Branch “Myrhorod Forestry”
depending on stand origin as of 2017, %

Survival rate up to age class (Age class / Year of natural regeneration or planting)

Elm Average

species age, years 3rd 4th 5th 6th 7th 8th 9th 10th

1990 1980 1970 1960 1950 1940 1930 1920

Elm stands of the natural origin

Elms as the dominant species

U. minor 61 87.6 76.3 73.5 55.4 21.0 9.9 0.0 -
U. laevis 57 85.8 80.0 56.7 27.8 19.7 0.0 - -
U. glabra 36 60.0 0.0 — — — — - -
Elms in the stand composition
U. minor 69 90.4 84.2 76.6 66.5 49.9 33.5 15.4 5.7
U. pumila 60 78.2 68.3 46.5 36.9 36.9 35.1 0.0 -
U. glabra 62 79.2 70.5 67.1 51.5 45.0 32.4 0.0 -
Planted elm stands
Elms as the dominant species
U. minor 62 87.9 70.0 34.8 21.3 4.3 0.0 — -
U. laevis 65 98.2 92.1 42.3 16.7 0.0 - — -
U. pumila 54 77.6 59.9 0.0 - - - - —
Elms in the stand composition
U. minor 62 89.4 85.2 79.6 49.3 24.8 10.0 4.5 3.3
U. pumila 56 98.9 82.9 60.3 16.3 3.4 3.4 0.5 0.0
U. glabra 34 40.8 14.4 14.4 12.4 3.5 3.5 0.0 —

Note. Bold indicates the years after which the survival rate is less than 50 %.

Only 55.4 % of U. minor trees as dominant species, and 66.5 % in the stand composition,
survived up to the 6th age class. The survival rate of U. glabra was the lowest — it was not found as
a dominant species in the natural stands of over 30 years old. However, U. glabra and U. pumila in
the stand composition survived up to the 8th age class although they were inferior to U. minor.

In planted stands with U. minor as a dominant species, its average age was the same as in the
stands with its participation in the stand composition. However, in the first case, only 34.8 % of trees
survived to the 5th age class, and the oldest survived to the 7th class. In the second case, the decline
in survival rate occurred gradually, and the oldest trees were in the 10th age class. In planted stands
where elms are not the dominant species, U. minor also had the highest average age, and U. glabra
had the lowest one.

The current Branch “Myrhorod Forestry” forested area contains A—D trophotopes and
hygrotopes 1-5 (Table 3). Fresh fertile FSCs make up slightly more than half the area (51.5 %), and
fresh relatively fertile FSC cover 10.8 % of the area. EIms are the dominant species in the B-D
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trophotopes and hygrotopes 1-4. The largest area of such stands is represented in the D2 (42.3 %),
less— in C2 and Dsz. Elms within the stand composition are represented in the same FSC with
a predominance of D2 (57.4 % of the area). In addition, they are found in D1, Cs, and Ds (see Table 3).

Table 3

Distribution of the forested area and area with any Ulmus sp. of natural origin by forest site conditions in the
forest fund of the current Branch “Myrhorod Forestry” as of 2017, %

ygro- | Forestedarea (19501.0ha) | A B B e T | Composiion (3 145.1 ha)
(t:?;si Trophotope class Trophotope class Trophotope class
A B C D B C D B C D

1-dry 0.4 0.1 0.2 1.5 - 10.9 - - 0.6 2.7
2 —fresh 0.4 2.6 10.8 | 515 0.5 22.3 42.3 0.7 10.2 57.4
3 — moist - 0.6 45 6.3 - 7.0 16.9 - 6.8 12.1
4 —dump - - 6.8 8.2 - - 0.1 - 4.6 3.6
5 — wet - - 1.7 4.6 - - - - 0.2 1.0

Planted stands were also represented in all trophotopes and hygrotopes 1-5 and were absent only
in Cs (Table 4). Planted stands with elms as the dominant species were almost equally represented in
C2 and D2 (37.4 and 38.6 %) and planted stands with elms in the stand composition accounted for

71.1 % in D2 and 18.1 % in Ca.
Table 4

Distribution of planted forest area and planted stands with any Ulmus sp. by forest site conditions in the forest
fund of the current Branch “Myrhorod Forestry” as of 2017, %

o | Pz osison [ AVURED SR | A D
é?;si Trophotope class Trophotope class Trophotope class
A B C D B C D B C 5
1-dry 84 | 02 | 01 | 09 - 12.1 _ _ 05 0.8
2—fresh | 121 | 332 | 131 | 26.2 5.1 37.4 38.6 4,9 18,1 71,1
3—moist | - 03 | 1.0 | 1.2 0.0 0.9 4.1 0,5 0,5 18
4—dump | - - 15 | 16 _ _ _ - 0.9 07
5 —wet — _ _ 0.1 B B 19 B B 01

In the stands of natural origin, the distribution of U. minor as the dominant species according
to FSC was close to that of all elm species (see Tables 3, 5), since this species is dominant. Most
U. laevis stands were located in C> and Cs (51.6 % and 21.6 %, respectively). U. glabra was found
only in Bz and Do.

Table 5

Distribution of various dominant Ulmus species in the stands of natural origin by forest site conditions
in the forest fund of the current Branch “Myrhorod Forestry” as of 2017, %

U. minor (158.3 ha) U. laevis (43.6 ha) U. glabra (0.5 ha)
Hygrotope

class Trophotope class Trophotope class Trophotope class

C D B C D B D

1-dry 10.8 - — 11.2 - _ -
2 —fresh 14.3 51.9 1.8 51.6 7.1 40.0 60.0

3 — moist 3.0 20.0 - 21.6 6.0 - -

4 —dump - - - - 0,7 - _
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In the natural stands with elms in the composition but not as the dominant species, U. minor is
represented in all hygrotopes of C and D trophotopes and the fresh relatively poor FSC — B> (Table 6).
U. pumila is represented in 4 FSCs and predominates in C2 and D> (48.7 % and 29.9 % of the area,
respectively). U. glabra is represented in 8 FSCs and predominates in C» and Cs (34.3 % and 22.8 %,

respectively).

Table 6
Distribution of various Ulmus species in the composition of natural stands
in the forest fund the current Branch “Myrhorod Forestry” as of 2017 by forest site conditions, %

U. minor (2 970.3 ha) U. pumila (27.1 ha) U. glabra (147.7 ha)
Hygg?f be Trophotope class Trophotope class Trophotope class

B C D C D B C D
1-dry - 0.7 2.8 - - - - 1.8
2 — fresh 04 8.6 60.1 48.7 29.9 6.2 34.3 7.0
3 — moist - 5.9 11.8 19.9 15 - 22.8 19.4
4 —dump - 4.8 3.4 - — - 0.7 7.7
5 — wet — 0.3 1.1 - — - - -

In planted stands, three elm species are the dominant ones in 2 FSCs each (Table 7). U. minor
predominates in D, and C (62.8 % and 30.4 % of the area), U. laevis predominates in C> and D>
(48.9 % and 42.3 %, respectively), and U. pumila in C1 and C> (46.7 % and 29.6 %, respectively).

Table 7

Distribution of various dominant Ulmus species by forest site conditions in planted stands
of the current Branch “Myrhorod Forestry” as of 2017, %

U. minor (20.7 ha) U. laevis (22.7 ha) U. pumila (15.2 ha)
Hygg)stspe Trophotope class Trophotope class Trophotope class
C D C D B C D
1-dry - - — — — 46.7 -
2 —fresh 30.4 62.8 48.9 42.3 19.7 29.6 -
3 —moist - 1.4 2.2 6.6 - - 3.9
5 — wet - 5.3 - - - - -

The planted stands contain two elm species, with U. minor in 10 FSCs, and U. pumila in 8 FSCs
(Table 8). U. minor predominates in D2 (77.6 %), and U. pumila in C> (56 %), and a rather large part
of the area with its presence falls on B2 and D.

Table 8
Distribution of various Ulmus species in the composition of planted stands
of the current Branch “Myrhorod Forestry” by forest site conditions as of 2017, %

U. minor (1444.7 ha) U. pumila (174.5 ha)
HygI;()st:pe Trophotope class Trophotope class
B C D B C D
1-dry - - 0.9 - 5.1 -
2 —fresh 34 135 77.6 17.5 56.0 17.4
3 — moist 0.4 0.5 2.0 1.9 0.5 0.6
4 —dump - 0.9 08 - 1.1 -
5 — wet - — 0.1 _ _ _
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The chi-square test showed significant differences (P < 0.01) in the distribution by FSC between
all Ulmus species in the natural and planted forests, in the case of their representation as the dominant
species or in the stand composition.

Discussion. Analysis of the database of the Ukrainian State Forest Management Planning
Association “Ukrderzhlisproekt” for 2010-2017 shows a significant increase in natural stands area
with Ulmus sp. as the dominant species by 2017 in the Branch “Myrhorod forestry” (Fig. 1). This is
a positive moment considering the spread of DED and bacterial wetwood in different regions (Brown
et al., 2018; Collin et al., 2020).

Among four elm species, U. minor predominated, and its proportion increased in 2010-2017.
The proportion of elm species in the total area of forests with Ulmus sp. as the dominant species
depended on stand origin (see Figs. 2abc). On the one hand, forest management plans regulate species
composition in planted forests and natural regeneration depending on suitable forest site conditions
(Bondar et al., 2020). On the other hand, the survival of different tree species depends on
environmental conditions, particularly on the presence of pests and pathogens (Brown et al., 2018).

The survival rate of stands is necessary for evaluating the maturity age of certain tree species
and their resistance to various stressors (Tkach et al., 2021). Our analysis shows the dependence of
the average and maximum ages of the stands on the elm species and its origin (natural or planted).
For all analyzed groups of stands, the most dramatic decrease in the survival rate of all elm species is
observed at the 46" age classes (Table 2). The natural stands of the 6th age class were formed in
the 60s when the peak of Dutch elm disease (DED) was noted in many regions of Europe (Menkis et
al., 2016; Jarisoo et al., 2021). At the same time, a sharp decrease in survival rate in planted stands
with elms as the dominant species occurred in the 5th age class, and with elms as a part of stand
composition after the 5th age class. An analysis of the forest fund also showed a sharp decrease in
the survival rate of U. pumila after the 1960s in the Donetsk region, and after the 1980s, in the Kharkiv
region (Meshkova et al., 2022). The data on the survival rate of various Ulmus sp. may be used in the
optimization of its maturity age (Tkach et al., 2021). The consequences of DED are reflected in the
age spectrum of elm stands (Napierata-Filipiak et al., 2016). However, to evaluate elm survival
capability, it is necessary to consider also forest site conditions, the proportion of various elm species
in the stand composition, and some of their other features. Analysis of Ulmus sp. distribution by FSC
shows a wide spectrum of trophotopes and hygrotopes in the Branch “Myrhorod Forestry”. As a part
of stand composition, elms grow in a wider range of forest site conditions than as the dominant species
(Tables 3, 4).

The spread of elm species is mainly associated with the availability of favorable forest site
conditions. For example, elm demands for humidity in Poland decreased in the row from U. laevis to
U. minor and U. glabra (Napierata-Filipiak et al., 2016). In the central (Puzrina and Yavny, 2020)
and western (Skolskyi, 2013) regions of Ukraine, U. glabra dominates. U. glabra in the eastern
regions covers only 0.4-1.5 % of elm stands area, prevailing in fresh relatively fertile FSC types, and
in the Kharkiv region, it is also common in fresh fertile FSC type (Meshkova et al., 2022). In the
Branch “Myrhorod Forestry” U. glabra is present only in natural stands (Tables 5, 6) and absent in
planted stands (Tables 7, 8). U. pumila is more spread in the steppe part of Ukraine and in the forest-
steppe in dry and fresh relatively fertile and fertile FSC (Meshkova et al., 2022). However, in the
Branch “Myrhorod Forestry” this elm species occurs from dry to wet habitats (Table 8). U. minor is
the most abundant elm species in the eastern regions of Ukraine, growing mainly in D,. However, in
the Donetsk region, U. minor occurs in the stand composition even in dry FSC (Meshkova et al.
2022). In the Branch “Myrhorod Forestry”, it is present in various FSCs, preferring fresh fertile ones
(Tables 5-8). U. laevis in the Kharkiv region takes second place after U. minor by area. It grows
mainly in fresh FSC both in the Kharkiv region (Meshkova et al., 2022) and in the Branch “Myrhorod
Forestry” (Tables 5, 7). However, it occurs also in dry FSC in the Kharkiv and Donetsk regions
(Meshkova et al., 2022).

In future research, we plan to compare the forest fund assessment data with the data from field
research and dendrochronological analysis. The data obtained can be used for the conservation of elm
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genetic resources (Collin et al., 2020), the selection of trees tolerant to DED (Chira et al., 2022) and
the assessment of their offspring (Martin et al., 2021; 2023), breeding for resistance to DED
(Dominguez et al., 2022).

Conclusions. In the Branch “Myrhorod forestry”, an area of natural stands with UImus sp. as the
dominant species, and the proportion of the dominant elm species U. minor has significantly
increased for 2010-2017. The most dramatic decrease in the survival rate of all elm species in natural
stands occurred in the 6th age class and planted stands in the 5th age class. These natural and planted
stands were formed in the 1960s and 1970s when the peak of Dutch elm disease was noted in many
regions. In the Branch “Myrhorod Forestry”, U. minor prefers fresh fertile forest site conditions.
U. laevis grows mainly in fresh forest site conditions, U. pumila occurs in dry to wet habitats,
U. glabra is present only in natural stands and absent in planted stands. As a part of stand
composition, the same elm species grow in a wider range of forest site conditions than elms as the
dominant species.
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B’A3M (ULMUS L) VYV Ul «MHPITOPOJICHKE JIICOBE T'OCIIOJJAPCTBO» JEPKABHOI'O
CIIELIAJII30BAHOI'O TOCIIOJAPCHKOI'O IIATIPUEMCTBA «JIICU YKPATHN»

Memkosa B. J1.1*, Kysnenosa O. A.2, Tluosap T. C.3

[IpoanamizoBano 6a3y manmx BO «Ykpapepxmicrpoekt» cranoM Ha 2010 i 2017 pp. CTOCOBHO CKIIQZOBUX
HUHIITHBOI (imii «Mupropozaceke JricoBe rocnogapcTBo» («JIyOeHchKe JlicoBe rocrogapcTBo» Ta « MEPropoaceke JicoBe
TOCIIOAaPCTBOY) JJISI OIIIHIOBAHHS PO3MOLITY BKPUTHX JICOBOIO POCIMHHICTIO 3eMelb, Turotti 3 UImus sp. sik maniBHOTO
BHUIy Ta TUIOMII MUISTHOK i3 BumaMu UIMUS sp. y ckiraji HacapkeHb 3a TUIIAMU JIICOPOCTMHHUX YMOB Ta KJlacaMH BiKY.
3a mepiox 2010-2017 pp. mromnia MPUPOTHUX JNiCiB i3 B’A3aMHU SK IMaHIBHUMH BHIAMH Ta YacTKa JOMIHAHTHOTO BHIY
U. minor 3uauymie 36insimunucs. CepenHiii i MakCUMalbHUN BiKM HACA/DKEHb 3aJI€XKaTh BiJl IXHBOTO MOXOKEHHS Ta
Buay B’s3iB. HaiiOinbin pizke 3MeHIIEHHs 30€peXeHHs BCIX BHIIB B’S3iB y NPHUPOAHUX JIEPEBOCTaHAaX BigOyBajocs
y VI knaci Biky, a B KyJbpTypax —y V kiaci Biky. Bignosinni HacampkenHs copmyBaucs B 1960-ti ta 1970-Ti pp., Koau
B 0araTboX perioHax peecTpyBajM IiK IOIIUPEHHS TOJUIaHACHKOI XBOpoOM B’si3iB. JlepeBocTaHM 3 yyacTiO B’sI3iB
NIPE3EHTOBaHI B IIUPOKOMY CHEKTpPi TpO(OTOMIB i rirporomisB. 3a MPUCYTHOCTI Y CKJIaJl HacaPKeHb Ti caMi BUIU B’ S31B
PO3MOBCIOKEH] B IIMPIIOMY J[iara3oHi THITB JIICOPOCTHHHUX YMOB, HiXK KOJIM Ii BUAM € maHiBHuMu. U. minor Hagae
nepeBary cBixkuM rpyaam. U. laevis pocre mepeBakHO y CBIKHX Tpymax i cyrpynax, a U. pumila—y rirporomnax Bix cyxux
1o cupux. U. glabra nassuwuii nume B iepeBocTaHax MPUPOJHOTO TIOXOKEHHS Ta BiJICYTHIN y TICOBHX KyJIBTypax.

Kawugosi cmosa: Ulmus minor, U. laevis, U.pumila, U.glabra, romosui micoyTBOprOBaJbHI BHIH,
30epeKEHICTh, JTICOPOCINHHI YMOBH.
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