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The age structure of Ulmus L. stands in the eastern regions of Ukraine
V.L. Meshkova', T.S. Pyvovar?, O. A. Kuznetsova?

The aim of the research was to determine the features of the age structure for natural and artificial elm stands de-
pending on species, origin, and region. The proportion of the stand area of natural and artificial stands of each elm
species by 10-year age classes was evaluated for the forest fund of the Donetsk, Kharkiv, and Sumy Regional Forest and
Hunting Management Administrations (RFHMA). Four main forest-forming elm species are represented in the forest
fund of the Donetsk and Kharkiv RFHMA (U. minor, U. laevis, U. glabra, and U. pumila). In the Sumy RFHMA, there
are three forest-forming elm species: U. minor, U. laevis, and U. glabra. The maximum age of U. minor is 120, 117, and
91 years in the Donetsk, Kharkiv, and Sumy RFHMA, respectively. The mean and the maximum age of U. minor and
U. glabra tends to decrease in the Donetsk—Kharkiv—Sumy RFHMA row. The proportion of U. laevis is larger in
man-made plantations than in natural stands, however, in natural stands, it also increases in the Donetsk—Kharkiv—
Sumy RFHMA row. U. glabra prevails in natural stands. U. pumila in the Donetsk RFHMA grows mainly in man-made
plantations. A decrease in the area of newly formed U. minor stands in the Donetsk RFHMA occurred after the 1950s,
and in the Kharkiv RFHMA after the 1960s in both artificial and natural stands. In the Sumy RFHMA, this also hap-
pened in the 1960s in man-made plantations. A decrease in the area of U. glabra natural and artificial stands occurred
also after the 1960s. We suppose that an epiphytoty of the Dutch elm disease, well-known in Europe in the 1960s, could
also be the cause of elm decline in the eastern part of Ukraine. The proportion of the stands’ area preserved up to a
certain age, depends on particular elm species, region, and stand origin. However, in order to clarify the survival rate,
it is necessary to consider the type of forest site conditions, the proportion of elms in the stand composition, and some
other features that are to be analyzed in future research.
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Introduction. Elms (Ulmus spp.) as a part of the
forest and protective stands promote litter decomposi-
tion, as well as nitrogen and phosphorus cycling due
to a high concentration of alkaline, and a low concen-
tration of acidic, buffering substances (Matuszkiewicz,
2015; Collin, Bozzano, 2015). These trees are widely
used as urban greenery due to their high ornamental
value and tolerance to soil compaction, root hypoxia,
wind, poor soils, and pollution (Buiteveld, Werf, &
Hiemstra, 2015). The wood of this species is highly
valued because of its mechanical properties, resistance
to water, as well as for its beautiful color and texture
(Crombepkmit, 2013; Venturas et al., 2015; Thomas,
Stone, & La Porta, 2018; Christopher et al., 2022).

The rapid decline in interest in elm cultivation
was associated with the onset of the epiphytoty of
Dutch elm disease (DED) and the mass decline of elm
trees in the 1960s and 70s (Brasier, 1991; Santini, &
Faccoli, 2015; Linnakoski, Kasanen, Dounavi, &
Forbes, 2019).

In the forest fund of the State Forest Resources
Agency of Ukraine, elm forests occupy less than 0.1%
(Baxapuyk, 2014; 3arampbHa XapaKTEpHUCTHKA JiCiB
Vkpainu, 2022). Elm is not considered a very impor-
tant tree species in Ukraine, and its damage by vari-
ous natural and anthropogenic factors has been little
studied (IlleBuenko, 1986, 1987; Cxonbcbkuii, 2009;
[Ty3pina, SBamii, 2020). In the eastern part of Ukraine,
elm distribution by forest site conditions was studied
in the forests of the Donetsk, Kharkiv, and Sumy Re-
gional Forest and Hunting Management Administra-
tions (RFHMA) (Meshkova, Kuznetsova, Khimenko,
2021). It was concluded that U. minor is the most com-
mon, and U. glabra is the least common in the region.
At the same time, U. pumila dominates in the Donetsk
RFHMA and is absent in the Sumy RFHMA. U. laevis
is most common in the Kharkiv RFHMA.

Differences in the spread of elm species can be
associated not only with the availability of favorable
forest site conditions but also with the different resis-
tance of individual species to diseases. The latter fac-
tor manifests itself in different survival rates of elm
species during epiphytoty. Another reason is the de-
crease in the elm proportion in man-made forest plan-
tations due to the preference for more economically
valuable species.

The study of the age composition of elms in the re-
gion may also be important for the evaluation of the
maturity age of this species. Studies of other forest
tree species, in particular, Silver birch (Betula pendula
Roth) (Meshkova, & Koshelyaeva, 2019) and Euro-
pean ash (Fraxinus excelsior L.) (Meshkova, & Bo-
rysova 2019) showed that the maturity age evaluated
by growth dynamics is much higher than the actual age
of tree mortality from disease in the face of the threat
of epiphytoty, leading to a loss in the timber quality.

An object of research is the age structure of elm
stands. The subject of research is the features of age
structure for natural and planted elms of different spe-
cies in the eastern part of Ukraine. The aim of this
article was to determine the age structure of natural

and artificial elm stands depending on species, origin,
and region.

Objects and methods. Database of Ukrainian
State Forest Management Planning Association «Ukr-
derzhlisproekt» (by 2017) was analyzed for the forest
fund of Donetsk, Kharkiv, and Sumy RFHMA using
SQL-query and converting it to the *.xls files. All these
regions are located in eastern Ukraine and represent
different natural zones: Donetsk region is entirely in
the Steppe zone, Kharkiv region is partly in the Forest-
Steppe and Steppe zones, and Sumy region is partly
in Polissya and Forest-Steppe zones (I'encipyk, 2002).

Four elm species were analyzed (Meshkova et al.,
2021): U. minor Mill. (field elm) — in Ukrainian “berest”;
U. laevis Pall. (white elm, spreading elm, or fluttering
elm) — in Ukrainian “gladky”; U. pumila L. (Siberian
elm) — introduced Asian elm species — in Ukrainian
“dribnolysty”, “nyzkiy”; U. glabra Huds. (wych elm,
Scotch elm) — in Ukrainian “shorstky”, or “goly”.

In this study, subcompartments were selected from
the database for each region, where the correspond-
ing elm species was the main forest-forming species.
For each region and species of elm, statistics of age
distribution were evaluated (ArpamentoBa, YTeBcKas,
2008). The area of natural and artificial stands of each
elm species in each of the 10-year age classes was cal-
culated. The dynamics of the age composition of elm
stands are presented starting from the year of their
planting or natural regeneration, indicating the current
age class.

The probability of elm stand survival up to a certain
age class was modeled. According to this, the propor-
tion of the stand area of each 10-year age class was
estimated for each elm species and stand origin. Then
the proportion of the stands’ area, which survives up to
a certain age, was estimated (Meshkova, & Borysova,
2019; Meshkova, & Koshelyaeva, 2019).

Microsoft Excel software and the statistical soft-
ware package Paleontological Statistics (PAST) Soft-
ware Package for Education and Data Analysis (Ham-
mer et al. 2001) were used.

Results. In the forest fund of Donetsk region, there
are four elm species that are the main forest-forming
species. U. minor prevails in terms of area (Meshkova
et al., 2021), and both U. minor and U. pumila dominate
in terms of the number of subcompartments (Fig. 1).
U. laevis occurs in the youngest stands, and the mini-
mum age of U. glabra is 29 years. The oldest stands
(120 years old) were found in U. minor, while the maxi-
mum age of other elm species does not exceed 80 years.
The age of U. laevis is the most variable (V=46.4 %),
and that of U. pumila is the least variable (V=15.9 %).

Differences in the mean age of different elm spe-
cies in Donetsk region are significant according to the
Kruskal-Wallis test for equal medians (H (chi?) =118.4;
P<0.0001). A pairwise comparison of the Tukey test
shows the significance of differences in age between
U. minor and U. laevis (P<0.0001) as well as between
U. minor and U. pumila (P<0.0001).

In the forest fund of Kharkiv region, four elm spe-
cies are also represented as the main forest-forming
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species, however, U. minor prevails in a number of
subcompartments (Fig. 2). U. laevis is almost three
times less represented, and the remaining 2 species oc-
cur singly as the main forest-forming species.
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Fig. 1. Mean age of Ulmus species in the forests
of Donetsk region (the numbers indicate the minimum,
mean, and maximum age; numbers of subcompartments
are in parentheses after species name; whisker type
is standard deviation, box length is one sigma)
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Fig. 2. Mean age of Ulmus species in the forests
of Kharkiv region (the numbers indicate the minimum,
mean, and maximum age; numbers of subcompartments
are in parentheses after species name; whisker type
is standard deviation, box length is one sigma)

U. minor occurs in the youngest and the oldest
stands. The minimum age of U. glabra is 19 years and
it has also the lowest maximum age.

Differences in the mean age of different elm spe-
cies in Kharkiv region are significant according to the
Kruskal-Wallis test for equal medians (H (chi?) = 8.4;
P=0.04). In a pairwise comparison, the Tukey test
shows the significance of differences between U. minor
and U. laevis (P=0.02), as well as between U. glabra
and U. laevis (P=0.03).

In the forest fund of Sumy region, elms as the
main forest-forming species are rare. U. minor is most
frequent (but it is found only in 25 subcompartments)

(Fig. 3).

100 -
T 91
80 - 66
£ 60 -
> 51
g 49
240 4
30 20
20 A L ]
7 0
0 T T T T |
U. minor U. laevis U. pumila U. glabra
(25) 4) (0) 2
Elm species

Fig. 3. Mean age of Ulmus species in the forests
of Sumy region (the numbers indicate the minimum, mean,
and maximum age; numbers of subcompartments are in
parentheses after species name; whisker type is standard
deviation, box length is one sigma)

U. laevis as the main forest-forming species
occurs in 4 subcompartments, U. glabra — in two
subcompartments, and U. pumila is absent at all.
U. minor occurs in the youngest and the oldest stands.
The age of U. glabra in both stands of its occurrence
is 20 years, while U. laevis is represented in stands
from 30 to 66 years old. Differences in the mean age
of U. minor and U. laevis in Sumy region are not
significant (P>0.1).

Comparison of the same elm species in different
regions (see Figs. 1-3) shows that the mean and the
maximum age of U. minor, which is most abundant
in the forests of Kharkiv region, tends to decrease in
the row Donetsk—Kharkiv—Sumy. Differences in the
mean age of U. minor in the three regions are significant
according to the Kruskal-Wallis test for equal medians
(H (chi?) =55.5; P<0.001). The Tukey test shows the
significance of differences in U. minor age between
Donetsk and Kharkiv (P<0.001) as well as between
Donetsk and Sumy regions (P=0.03). Differences
in age between Kharkiv and Sumy regions are not
significant (P=0.7).

The mean age of U. laevis is the lowest in Donetsk
region, its differences in Donetsk and Kharkiv regions
are significant (H (chi?) =11.3; P=0.03).

The mean age of U. pumila in Donetsk and Kharkiv
regions differs insignificantly (H (chi?) =0.94; P=0.3).
At the same time, the minimum age of this elm species
in Donetsk region is 15 years, and in Kharkiv region it
is 33 years, and the modal value is higher in Donetsk
region (50 and 37 years in Donetsk and Kharkiv
regions, respectively).

The mean and the maximum age of U. glabra tends
to decrease in the Donetsk—Kharkiv—Sumy row. The
minimum age of this elm species is also the highest
in Donetsk region. Due to the small sample size in
Sumy region, the Kruskal-Wallis test for equal me-
dians makes it possible to compare only Kharkiv and
Donetsk regions (H (chi?) =2.88; P=0.09). It indicates
unreliable differences in the mean age of U. glabra in
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these regions. The Mann-Whitney pairwise test shows
that the difference in mean age is significant only
between Donetsk and Sumy regions (P=0.05).

As of 2017, the area of stands with U. minor, as the
main species, is only 309.3 ha in Sumy region, while in
Donetsk and Kharkiv regions, it is 477.3 and 504.9 ha,
respectively (Meshkova et al., 2021).

The forest fund of Donetsk region is dominated by
70-year-old stands of U. minor, created in the 1950s
(about 40 % of the area), and the proportion of younger

stands is decreasing, and those created in the 2010s are
only about 1 % of the area (Fig. 4). In the forest fund of
Kharkiv region, a considerable part of U. minor stands
(31.8%) is 60 years old, that is, they were planted or
naturally grown in the 1960s. The area of U. minor
stands, created before the 1960s, tended to increase and
then decreased.

In the forest fund of Sumy region, U. minor prevails
in 80-year-old stands established in the 1940s and in
30-year-old stands established in the 1990s (see Fig. 4).
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Fig. 4. Distribution of area of U. minor stands by current age and the years of planting or natural regeneration
in three eastern regions of Ukraine

The areas with U. laevis as the main forest-forming
species are much smaller than those with U. minor. In
Kharkiv region, the stands with U. /aevis as the main
forest-forming species occupy an area of 111.6 ha, in
Donetsk region — 61.7 ha, and in Sumy region — 12 ha
(Meshkova et al., 2021). At the same time, the stands
of U. laevis, planted or naturally grown in the 1970s,
predominate in Donetsk region (35%). Smaller peaks
are in the 1940s and 2000s (11 and 14.6 %, respective-
ly). In Kharkiv region, the proportion of U. /aevis area
increased in the 1950s and declined in the 1970s. In
Sumy region, 69.1% of U. laevis area decreased in the
1950s (Fig. 5).

In Donetsk region, the stands with U. glabra as the
main forest-forming species occupy an area of 14.1 ha,
and in Kharkiv and Sumy regions — 3.1 and 3.4 ha, re-
spectively (Meshkova et al., 2021). In Donetsk region,

the main part of U. glabra stands (95.7%) was created
in the 1960s, in Sumy region — in the 1990s (58.8 %),
and in Kharkiv region, three small peaks were registered
(in the 1960s, 1980s, and 2000s). After each peak in all
regions, except Sumy region, there was a period when
plantations with U. glabra were not created (Fig. 6).

U. pumila is the main forest-forming species in
Donetsk (379.4 ha) and Kharkiv regions (15.6 ha)
(Meshkova et al., 2021). In Donetsk region, the
proportion of this species increased until the 1970s, and
in Kharkiv region — until the 1980s (Fig. 7).

We assumed that the age structure of individual elm
species depends on the ratio of artificial and natural
stands’ area. So, U. minor stands of natural origin
prevail in all three regions, but the proportion of man-
made plantations increases from Donetsk towards
Sumy region (Table 1).
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Fig. 5. Distribution of area of U. laevis stands by current age and the years of planting or natural regeneration
in three eastern regions of Ukraine
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Fig. 6. Distribution of area of U. glabra stands by current age and the years of planting or natural regeneration
in three eastern regions of Ukraine
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Table 1. Distribution of area of certain elm species by origin (%) in the forests of three eastern
regions of Ukraine

U. minor U. laevis U. glabra U. pumila
RFHMA
man-made natural man-made natural man-made natural man-made natural
Donetsk 8.3 91.7 66.0 34.0 21.3 78.7 95.2 4.8
Kharkiv 16.0 84.0 61.8 38.2 41.9 58.1 78.2 21.8
Sumy 23.9 76.1 55.0 45.0 14.7 85.3 absent absent

The proportion of U. laevis is larger in man-made
plantations than in natural stands, but the proportion
of man-made plantations in the area decreases from
Donetsk towards Sumy region. U. glabra prevails in
natural stands, but its proportion is less than that of
other elm species (Meshkova et al., 2021). U. pumila
in Donetsk region grows mainly (95 % of the area)
in man-made plantations, and in Kharkiv region, its
proportion in natural stands increases.

Due to the different abundance of elm species, the
years of their decrease were also different (Table 2,
Figs 4-7).

Despite the rather high maximum age of individual
stands, more than 50 % of them survived to age class
VII only in natural stands of U. pumila in Donetsk
RFHMA (Table 3).

Survival of U. minor exceeded 50 % in age classes
V—VI, and only in natural stands of this species it
sharply decreased after age class III. The survival of
U. laevis in man-made plantations increased from
Donetsk towards the Sumy RFHMA. Natural stands
of this species in the Donetsk RFHMA already in age
class II survived in less than half of the initial area,
and in the Kharkiv and Sumy RFHMA, it happened
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after age classes V-VI, respectively. U. glabra in the  Survival of U. pumila in both man-made plantations
man-made plantations of the Donetsk and Kharkiv  and natural stands of the Kharkiv RFHMA was less
RFHMA and in natural stands of the Donetsk RFHMA  than 50 % already in age class IV, in man-made planta-
survived up to age class V, and in other stands, its sur-  tions in the Donetsk RFHMA in class V, and in natural
vival sharply decreased already in age classes I-III.  stands only in class VIII (see Table 3).

Table 2. Years of decreasing the area of establishment of man-made plantations and natural
regeneration of Ulmus spp.

U. minor U. laevis U. glabra U. pumila
RFHMA
man-made natural man-made natural man-made natural man-made natural
Donetsk 1950 1950 1980 1940 1960 1960 1960 low area
Kharkiv 1960 1960 1960 1950 1960 low area 1980 1980
Sumy 1960 1990 1950 1950 low area low area absent absent

Table 3. Survival stands up to certain age classes depending on elm species, origin, and RFHMA

Age classes

Elm Man-made I I I v A% VI VII VIII
. RFHMA or natural
Species stands Year of planting or natural regeneration
2010 2000 1990 1980 1970 1960 1950 1940
Donetsk 100.0  100.0  100.0  100.0 83.4 52.1 11.1 0.8
Kharkiv Man-made 100.0  100.0  100.0 87.1 62.8 24.4 18.9 7.9
Sumy 100.0 99.6 99.6 93.2 85.4 64.8 48.0 20.3
U. minor
Donetsk 98.8 96.2 93.0 87.8 82.5 67.8 28.6 18.5
Kharkiv Natural 99.5 98.8 92.6 81.0 64.9 343 19.9 11.2
Sumy 95.3 81.9 51.5 37.7 28.6 28.0 22.2 12.7
Donetsk 100 100.0  100.0 64.1 17.7 0.0 0.0 0.0
Kharkiv Man-made 100.0  100.0  100.0 83.6 78.3 24.5 1.3 1.3
Sumy 100.0  100.0 89.4 89.4 89.4 89.4 6.1 0.0
U. laevis
Donetsk 90.0 47.1 47.1 47.1 343 343 343 0.0
Kharkiv Natural 100.0  100.0  100.0 96.9 75.6 54.9 24.9 24.9
Sumy 100.0  100.0 94.4 85.2 70.4 70.4 18.5 18.5
Donetsk 100.0  100.0 86.7 86.7 86.7 0.0 0.0 0.0
Kharkiv Man-made 100.0  100.0  100.0  100.0  100.0 0.0 0.0 0.0
Sumy 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
U. glabra
Donetsk 100.0  100.0  100.0  100.0  100.0 1.8 1.8 0.0
Kharkiv Natural 100.0 66.7 66.7 0.0 0.0 0.0 0.0 0.0
Sumy 100.0 82.8 13.8 0.0 0.0 0.0 0.0 0.0
Donetsk 100.0  100.0 97.5 95.7 32.0 1.8 0.0 0.0
Man-made
Kharkiv 100.0  100.0  100.0 29.5 29.5 4.1 0.0 0.0
U. pumila
Donetsk 100.0 96.1 74.6 72.9 60.8 60.8 60.8 0.0
Natural
Kharkiv 100.0  100.0  100.0 14.7 14.7 14.7 14.7 14.7

Note. Bold indicates the value after which the survival is less than 50 %.
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Discussion. In the forest fund of the eastern part
of Ukraine, four forest-forming elm species are pre-
sented, particularly, U. minor, U. laevis, U. glabra, and
U. pumila. However, U. pumila is absent in the Sumy
RFHMA. U. minor is the main forest-forming spe-
cies in the largest number of subcompartments in all
RFHMA. U. laevis as the main forest-forming spe-
cies is most represented in the Kharkiv RFHMA.
U. glabra in all regions analyzed is represented as the
main forest-forming species in a small number of sub-
compartments (see Figs. 1-3).

Differences in the spread of elm species are main-
ly associated with the availability of favorable forest
site conditions. For example, in Poland, U. laevis pre-
fers riparian habitats, U. minor occurs at less humid
sites, while U. glabra prefers moist slopes (Napierata-
Filipiak et al., 2016).

In the eastern part of Ukraine, U. minor prefers
fresh and dry fertile forest site conditions (FSC).
U. laevis in the Donetsk RFHMA prefers dry and fresh
fertile FSC types, in the Kharkiv RFHMA — fresh fer-
tile FSC types, in the Sumy RFHMA — fresh relatively
poor, relatively fertile, and fertile FSC types. U. pumila
in the Donetsk RFHMA prefers dry relatively fertile
FSC, in the Kharkiv RFHMA — fresh fertile FSC, in
the Sumy RFHMA — fresh relatively poor FSC, fresh
relatively fertile FSC, and moist fresh relatively fertile
FSC. U. glabra prevails in moist relatively fertile FSC
types, and in the Kharkiv RFHMA it is also common in
fresh fertile FSC types (Meshkova et al., 2021).

An analysis shows, that the maximum age of U. mi-
nor is 120, 117, and 91 years in the Donetsk, Kharkiv,
and Sumy RFHMA, respectively. The mean and the
maximum ages of U. minor and U. glabra tend to de-
crease in the Donetsk—Kharkiv—Sumy RFHMA row
(see Figs 1-3). This may be due to the fact that forest
site conditions are more favorable for growing more
economically valuable forest species in the forest zone
(the north of Sumy region), they are less favorable in
the forest-steppe zone (the south of Sumy region and
the north of Kharkiv region), and the least favorable
conditions are found in the steppe (the south of Kharkiv
region and Donetsk region) (I'encipyk, 2002; 3aranpaa
XapakTepucTuKa JiciB Ykpaiam, 2022).

For the same reason, U. minor stands of natural
origin prevail in all three regions and also decrease
in the Donetsk—Kharkiv—Sumy RFHMA row (see
Table 1). The proportion of U. laevis is larger in man-
made plantations than in natural stands, however, in
natural stands it increases in the Donetsk—Kharkiv—
Sumy RFHMA row. U. glabra prevails in natural
stands. U. pumila in Donetsk region grows mainly in
man-made plantations.

A decrease in the area of newly formed U. minor
stands in the Donetsk RFHMA occurred after the 1950s,
and in the Kharkiv RFHMA — after the 1960s in both
artificial and natural stands. In the Sumy RFHMA, this
also happened in the 1960s in man-made plantations
but only in the 1990s in natural stands. A decrease in
the area of new U. laevis natural stands occurred after

the 1940s in the Donetsk RFHMA and after the 1950s
in the Kharkiv and Sumy RFHMA. Such a decrease
in the man-made plantations occurred after the 1950s
in the Sumy RFHMA, in the 1960s — in the Kharkiv
RFHMA, and in the 1980s — in the Donetsk RFHMA.
A decrease in the area of new U. glabra natural and
artificial stands occurred after the 1960s. Such a de-
crease in man-made plantations of U. pumila occurred
after the 1960s in the Donetsk RFHMA and after the
1980s — in the Kharkiv RFHMA (see Figs 4-7, Table 2).
These data are consistent with publications on the
spread of DED in Europe in the 1950s. and 1960s
(Menkis, Ostbrant, Wégstrom, & Vasaitis, 2016;
Jiirisoo, Adamson, Padari, & Drenkhan, 2019), which
reflected in the age spectrum of elm stands (Heybroek,
2015; Napierata-Filipiak et al., 2016).

Survival of stands up to perfect age class is an im-
portant parameter that can be used for the evaluation
of the maturity age of certain tree species. Such an ap-
proach has been successfully tested in the analysis of
the survival of pine stands in Sumy region (Tovstukha,
2012), English oak (Quercus robur L.) (Meshkova, &
Didenko, 2017), European ash (Fraxinus excelsior L.)
(Meshkova, & Borysova, 2019) and silver birch
(Meshkova, & Koshelyaeva, 2019) in the Left-bank
Forest Steppe of Ukraine. Our research shows that the
survival rate of stands depends on elm species, stand
origin, and region (see Table 3). However, to obtain
more exact data, it is necessary to consider also the
dependence of survival rate on the type of forest site
conditions, the proportion of various elm species in the
stand composition, and some of their other features.

Conclusions. In the forest fund of the Donetsk
and Kharkiv RFHMA, four species of elm are forest-
forming ones: U. minor, U. laevis, U. glabra, and
U. pumila. In the Sumy RFHMA, there are three spe-
cies: U. minor, U. laevis, and U. glabra. Elms as the
main forest-forming species and are most represented
in Donetsk and Kharkiv regions. The maximum age
of U. minor is 120, 117, and 91 years in the Donetsk,
Kharkiv, and Sumy RFHMA, respectively. The mean
and the maximum age of U. minor and U. glabra
tends to decrease in the row Donetsk—Kharkiv—Sumy
RFHMA. The proportion of U. laevis is larger in man-
made plantations than in natural stands, however,
in natural stands it increases in the row Donetsk—
Kharkiv—Sumy RFHMA. U. glabra prevails in natu-
ral stands. U. pumila in Donetsk region grows mainly
in man-made plantations.

A decrease in the area of newly formed U. minor
stands in the Donetsk RFHMA occurred after the
1950s, and in the Kharkiv RFHMA — after the 1960s in
both artificial and natural stands. In the Sumy RFHMA,
this also happened in the 1960s in man-made planta-
tions but only in the 1990s in natural stands. A decrease
in the area of new U. glabra natural and artificial stands
occurred after the 1960s. An epiphytoty of the Dutch
elm disease, well-known in Europe in the 1960s, could
be also the cause of elm decline in the eastern part
of Ukraine.
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Survival of stands depends on elm species, stand
origin, and region. However, to obtain more exact data,
it is necessary to consider also the dependence of sur-
vival rate on the type of forest site conditions, the pro-
portion of various elms species in the stand composi-
tion, and some of their other features.
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BikoBa cTpykTypa HacapgxeHb Ulmus L.
y cXigHuMX perioHax YKpaiHu

B.J1. Mewkoga', T.C. NMuBoBap?, O.10. Ky3HewLoBa®

MeToro f0CiiKeHb OyJI0 BUSHAYUTH OCOOIMBOCTI
BIKOBOT CTPYKTYPH MPHUPOAHUX 1 IITYYHUX HACAIIKCHD
Ulmus L. 3aneHO BiJ BUAY U HOXOMKECHHS JCPEBHUX
BUJIB Ta Bijg periony. CHiBBIIHOIICHHS IUIOIII Haca-
JUKECHb TPUPOMHUX 1 MITYYHUX HACAJKCHb KOXKHOTO
BUy B’s13iB 3a 10-piuHMMU KJ1acaMH BiKy OLIHIOBAJIH
y micoBoMy Qoui Jlorenskoro, XapkiBcbkoro ta Cym-
CHKOTO 00JIACHUX YIPABIiHb JIICOBOTO Ta MHUCIHUBCHKO-
'O rOCIOAapCTBa.

3a mepermikoM BHUILUTIB, A€ OCHOBHHMH JIiCOyTBO-
proBayamMu € OKpeMi BHUJHM B’S3iB, PO3PaxOByBaJIH
CTaTUCTUYHI ITOKA3HUKHU PO3IOJITY HACaPKEeHb 3a Bi-
KoM (cepemHiii, MiHIMabHUN, MaKCUMaJIbHUN BIiK 1
cranzaptHe BinxwieHHs). Lle nmamo 3mory craruc-
THYHO OIIIHUTH BiAMIHHOCTI BHIOBOTO CKJIaTy Haca-
JOKCHb 13 PI3HUMU TOJIOBHUMH JIICOTBIPHUMH MTOPOJIa-
mu pony Ulmus.

Po3paxoBaHo TuIONIy HACA/PKEHb KOXKHOTO BUJLY
B’s131B 3a 10-piuHnMH Ki1acamu BiKy Ta ii po3mozin. [1ix
yacy aHalli3y BpaXOBaHO TAKOK POKH CTBOPCHHS Ha-
Ca/KCHb.

YacTky 1010111 HACAPKEHb, 1110 30eperiucs JI0 IeB-
HOTO BiKYy, BU3HAUYaJIM 3 ypaxyBaHHIM BiJaay JepeB
B OKPEMHUX KJIacax BIKY.

VY nicoBomy donai [lonernpkoro Ta XapKiBChKOTO
OVJIMI mipencraBieHi YOTHPH JIICOTBIPHI BUIU B’ SI31B
(U. minor, U. laevis, U. glabra, ta U. pumila), a B
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micoBomy ¢oumi Cymcekoro OVYJIMIT — nmme Tpu
Bumu: U. minor, U. laevis Ta U. glabra. Makcumanb-
HUH BIK Haca/pkeHb 3a y4acTio U. minor CTaHOBUTH
120, 117 1 91, U. glabra — 73, 56 1 20 pokiB y mico-
BoMy (onzi oHeupkoro, XapkiBcbkoro Ta CyMCBKOTO
OVJIMI Bipnogiano. Cepenniit Bik U. minor (64, 51 1
49 p.) ta U. glabra (54, 37 1 20 p.) TakoXX Ma€e TCHICH-
LiI0 10 3HWKEHHs y Hanpsimi JloHenbke — XapKiBChKe —
Cymcrre OYJIMI.

YacTtka 1oromi HacamkeHb 3a ydactio U. laevis,
SIK JIICOTBIPHOTO BHIYy, € OUIBIIOI0 y JICOBHUX KYJb-
Typax, HiX Yy HAaCa/KCHHSX MPHUPOAHOTO TOXOMIKEH-
Hi. BomHouac, y npupogHMX HacaDKEHHSX L 4acT-
Ka TakoX 30UtblIyeThcsi y Hanpsami JloHerbke—
Xapkiscbrke—Cymcbke OYJIMI™ (34, 38 1 45 %). Sk
micoTBipHmMi aepeBHui Bun U. glabra TpamnseTses
MEPEBAXKHO y HACAHKCHHSX MPUPOAHOTO IMOXOIKEH-
Hs, a U. pumila — 3a3Bu4ail y JICOBUX KyJIbTypax
Jlorenpkoro OYJIMI.

[Inoma nacamxens U. minor, CTBOPEHUX IUTYYHO
4yr ¢(hOPMOBAHMX MIPUPOHO, y JicoBoMmy donai [JoHe-
pkoro OYJIMI 3smenmmmnacs micist 1950-ux, y gicoBo-

My ¢onuzai Xapkiscbkoro OYJIMI™ — micna 1960-ux po-
KiB. ¥ nicoBomy onni Cymcekoro OVJIMI' take 3men-
IICHHS IJIOII HAacaJDKeHb 3a y4actio U. minor micis
1960-ux pokiB BigOymocs B JiCOBUX KynbTypax. I1mo-
112 HacaJKeHb 3a ydacTio U. glabra, CTBOpeHHX MITy4-
HO 4¥ C(POPMOBAHUX MPUPOIHO, TAKOK 3MEHIIUIACS
micist 1960-ux pokiB. BiporigHo, MpUYWHOIO BCUXaHHS
B’s31B y CXiJHIN 4acTHHI YKpaiHU cTaja roJjiaH/ICchKa
XBOp00a, sIKa MOIIUPHUIIACS y JicocTaHax €BpOIH came
B 1960-ux pokax.

Yacrka momi HacapKkeHb, 110 30eperiacs 70 TeB-
HOTO BIKY, 3aJie)Kajia BiJl BUIY B’s3a, PEriOHY Ta IMOXO-
JDKCHHs JIepeBOCTaHy. BojaHouac /i yTOUHEHHS Kijlb-
KICHHX MTOKa3HUKIB 30epeKeHHs HacaPKEeHb 32 yJacTIO
Ulmus L. HeoOxigHo OpaT 10 yBaru Tako THII JIicO-
POCIMHHHUX YMOB, YacTKy B’S31B y CKJIaJi HacaJ)KEeHb
Ta JIesKi 1HII 0COOIMBOCTI, AKi € TPEIMETOM HACTYTI-
HUX JOCIIIKEHD.

Karouosi cioBa: Ulmus minor Mill.; Ulmus laevis
Pall.; Ulmus pumila L.; Ulmus glabra Huds.; mico-
Bi KyJIbTYpH; HACaJDKCHHS MPUPOIHOTO TOXO/UKCHHS;
TOJUIaHJChKa XBOp0Oa B’s31B; BIDKUBAHHS.
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