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Abstract. Over the past ten years, the invetnory of old trees was conducted in Ukraine. The occurence of indigenous
and introduced tree species of coniferous and deciduous old trees in protected areas of Forest-Steppe, Steppe, and
Ukrainian Polissia was analyzed. Currently, the issue of comparative analysis of the taxonomic and ecological structure,
the frequency of occurrence of tree species from 100 years in natural and man-made protected areas of the Ukrainian
Polissia is critical. The purpose of this study was to systematize the taxonomic and ecological structures, the frequency
of occurrence of potentially old, old, centuries-old, and ancient trees in protected natural and man-made territories
and objects of the Ukrainian Polissia. The following research methods were employed in this study: analytical, route,
identification, clarification of age-related tree species according to The World Flora Online, comparative analysis. A unified
scale for the distribution of old trees into four categories (potentially old (about 100 y.o.), old (100-200 y.0.),
centuries-old (200-800 y.o.), ancient (800+ y.0.)) was proposed and applied, and their distribution was made. The stages
of the study of potentially old, old, centuries-old, and ancient trees in the Ukrainian Polissia are given. The age structure
of natural and man-made protected objects is dominated by plants from 100 to 200 years old, which is 73% and 53%,
respectively. Ancient trees are represented by Quercus robur L., which grows in five natural sites (1% of 543 sites).
Depending on the number of plants in the protected area, as well as considering the number of objects where the plants
under study grow, a method has been developed for estimating their frequency of occurrence (very frequently, frequently,
rarely, very rarely). It was found that potentially old, old, centuries-old, ancient trees occur very frequently — 13 taxa (21%,
among which 69% are autochthonous), frequently — 13 taxa (20%, introduced (46.2%), and autochthonous (53.8 %)) and
rarely — 12 taxa (19%, autochthonous species prevail 58.3%). Very rare, only on one site — 25 taxa, their number is from
one to seven specimens, 76% of them are introduced. 95.2% of taxa are concentrated in man-made objects (parks-
monuments of landscape art and arboretums). From 19 to 26 taxa are concentrated in four parks-monuments of
landscape art created at the end of the 19* century (Vozdvyzhenskyi — 19 taxa, Vahanytskyi — 22 taxa, Polonskyi —
22 taxa, Zirnenskyi — 26 taxa). 63 taxa of potentially old, old, centuries-old, ancient trees (59 species, hybrid, three
varieties) belonging to 28 genera from 16 families were found in natural and anthropogenic objects in the Ukrainian
Polissia. Of them, autochthonous species make up 41.3%, introduced species — 52.4%. 90.5% of potentially old, old,
centuries-old, ancient trees belong to the six categories of the Red List of the International Union for Conservation of
Nature, of which 69.8% are under low threat (LC category). The biomorphological spectrum of potentially old, old,
centuries-old, ancient trees is represented by megaphanerophytes (47.6%), mesophanerophytes (49.2%), microphanerophytes
(3.2%). The ecological spectrum mainly comprises mesotrophs (49.2%), hemiskiophytes (49.2%), and heliophytes (39.7%),
mesophytes (44.4%) and mesohygrophytes (22.2%). The obtained study results will allow monitoring potentially old,
old, centuries-old, ancient trees of the protected objects of the Ukrainian Polissia over time, comparing similar trees in
other territories of different regions of Ukraine, supplementing the worldwide database “Monumental trees” with
information about the types of ancient trees of the Ukrainian Polissia
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Introduction
Centuries-old and ancient trees that have been formed over
many centuries cannot be replaced by restoration or regen-
eration. Trees can grow and be resilient for centuries and
die by accident, and therefore they need to be protected to
preserve their priceless diversity C.H. Cannon, G. Piovesan,
S. Munné-Bosch [1]. The preservation of ancient trees as a
cultural value periodically decreased, which is associated
with a decrease in the sense of sacredness, a decrease in
control over forest plantations, changes in the use of cer-
tain species, and the loss of the value of such trees in the
landscape [2]. However, ancient trees are currently valuable
in providing ecosystem services to humanity. As a histor-
ical link connecting different generations of people [3],
they are an important object of cultural heritage [4; 5]. An-
cient trees have aesthetic and cultural values and play an
essential role in regulating landscape and environmental
functions [6]. Large old trees are among the largest organ-
isms on Earth, with populations rapidly declining in many
parts of the world, with serious implications for ecosystem
integrity and biodiversity [7]. They are also of great eco-
logical importance, including the hydrological regime and
various ecosystem processes. Large trees affect the number
of individuals of a species, their distribution over a certain
period of time, as well as the populations of many other
plant and animal species [8]. The diameter, height, and
durability of large old trees vary depending on the species
and growing conditions [7; 9; 10]. Three age classes (ma-
ture, old, and ancient) create unique evolutionary diversity
in complex ecological cycles. Ancient trees form an integral
part of forests that take many centuries to establish [1],
play a vital role in maintaining biodiversity in forest eco-
systems [11], and contribute to ecosystem integrity and
biodiversity in urban and suburban areas [12]. The study
of ancient trees provides an opportunity to better under-
stand natural processes, which is especially important when
developing strategies to increase tree longevity and envi-
ronmental value [13]. To identify the characteristics of the
growth of large trees >150 years old, in Finland, their den-
sity and representation in different regions were analysed
based onaninventory of forest trees for about 100 years[11].In
198 regions of China, data were collected on trees > 100 years

old, regarding the maximum age, species composition, and
their density in human-dominated landscapes [14]. An
inventory of old and ancient trees in Ukraine was carried
out in studies [15-17]. Over the past ten years, a group of
scientists has formed catalogues of old trees of the for-
est-steppe, steppe, and Ukrainian Polissia based on bib-
liographic sources and desk materials of the inventory of
protected old trees [18-20]. The studies analysed the
representativeness of autochthonous and introduced conif-
erous and deciduous species of century-old trees in admin-
istrative regions and protected areas of the forest-steppe,
steppe, and Ukrainian Polissia, and provided their age
structure [21-23].

However, the analysis of the taxonomic and ecolog-
ical structure, the frequency of occurrence of tree species
older than 100 years in the protected (natural and man-made)
territories of the Ukrainian Polissia was not conducted, so
this question is currently relevant.

The purpose of this study — to systematize the tax-
onomic and ecological structures, the frequency of occur-
rence of age-related, centuries-old, and ancient trees in
protected natural and man-made created territories and
objects of the Ukrainian Polissia.

Task: conduct an inventory of trees aged from 90 to
more than 1,000 years old in the protected objects of the
Ukrainian Polissia and divide them into potentially old,
centenarian centuries-old, ancient trees; reveal their fre-
quency of occurrence in natural and anthropogenic objects,
establish a systematic, biomorphological, and ecological
structure; distinguish dendrorarities; analyse the sim-
ilarity of the dendroflora of the Ukrainian Polissia, Forest
Steppe, and Steppe.

The scientific originality of the obtained study re-
sults is that for the first time a comparison of the simi-
larity of the protected dendroflora of the old trees of the
Ukrainian Polissia, Forest Steppe, and Steppe was carried
out using the Serensen-Chekanovsky coefficient.

Materials and Methods

The study was conducted during 2014-2021 in four stages
(Fig. 1).

Analysis of archival and literary materials

Survey of local residents

Natural (the growth of old trees is known
in advance, old trees are protected)

Random (the growth of old trees is not known
in advance, it was discovered in the process of route
research, they are not protected)

|¢

Figure 1. Scheme of the study of potentially old, centenarian, centuries-old, ancient trees
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During the inventory of trees, their species [24] was
identified, and the species name was specified according
to the international classification [25]. Species of woody
plants were verified for their pertinence to the Red List of
the International Union for Conservation of Nature (IUCN
Red List) [26]. The frequency of occurrence of old trees in
nature reserves was determined according to the author’s
methodology: very rarely encoutered (1-5-7 speciments
encountered in a single protected area); rarely encoun-
tered (1-5-7 specimens encountered in two to four protected
areas); frequently encoutered (1-3-5-10 speciments en-
coutered in five to fifteen protected areas); very frequently
encountered (3 or more specimens encountered in 16 or
more protected areas).

Based on the methods of V.P. Shlapak, H.I. Muzyka,
V.A. Vitenko, L.I. Marno [27] (old trees were divided into
categories: potentially old (age — about 100 years), old
(100-200 vyears), centuries-old (200-1,000 years), ancient
(1,000 years and older)), M.O. Sovakova, O.V. Sovakov
(semi-old (upto 100years) [28],centenarian (101-300years),
multi-century (301-500 years), ancient (501-800 years),
antique (800+ years), as well as considering the morpho-
physiologically equivalent life stages of trees by K. Witkos-
Gnach and P. Tyszko-Chmielowiec [13], a unified scale of
tree distribution into categories: potentially old (age -
about 100 years), old (100-200 years), centuries-old (200-
800 years), antique (800+ years). The potentially old, old,
centuries-old, ancient trees were distributed into various
ecological groups, considering the requirements for the
main environmental factors. Life forms were classified ac-
cording to C. Raunkiaer [29].

The comparison of the similarity of protected den-
droflora of old trees of Ukrainian Polissia, Forest Steppe,
Steppe was carried out using the Serensen-Chekanovsky
coefficient [30], which is calculated according to the for-
mula (Csc=2c¢/a+b), where a is the number of species in one

Nature objects
Ancient > 800 years
o,
Centuries-old 1% Potentially old
200-800 years under 100 years
22% 4%

old |

100-200
years 73%

object, b is the number of species in another object, ¢ is the
number of common species for the first and second objects.
It shows the ratio of the number of species found in both
objects at the same time to the average number of species
in these objects. Binary coefficients are calculated based
on the same received data, and take values from 0 (Csc=0,
if the types of woody plants are completely different) to 1
(Csc=1, dendroflora is identical), if coefficient (Csc=0.67) -
dendroflora is considered similar.

Results and Discussion

54 parks-monuments of landscape art (PLMAs), three
dendrological parks (DP), NPP Kivertsivskyi “Tsumanska
Pushcha”, 18 natural monuments (NM), 9 nature reserves (NR),
two protected tracts of Ukrainian Polissia were investigat-
ed, with the aim of identifying potentially old, old, centu-
ries-old, and ancient trees. Trees were divided according to
the authors’ unified scale into potentially old, centenarian
centuries-old, ancient, and their frequency of occurrence
was established.

Based on the inventory and analysis of the list of
plants [20], it was found that the age structure of natu-
ral and anthropogenic protected objects is dominated by
plants aged from 100 to 200 years, which is 73% and 53%,
respectively (Fig. 2), according to the number of distribu-
tions presented objects, natural — 10 times higher than
anthropogenic objects. Ancient trees are represented by
Quercus robur L., which grows only in natural objects (five
in total) and accounts for 1% of their total number. The
age of Quercus robur L. varies from 800 to 1,300 years, a
1,300-year-old specimen grows in the Yuzefinskay Dacha
botanical monument of nature. Centuries-old trees within
natural and anthropogenic objects make up 22% and 26%,
respectively, in terms of the number of presented objects,
natural ones outnumber man-made ones by more than
10 times.

Man-made objects

Centuries-old Potentially old
200-800 years under 100 years
26% 4%

Old 100-200 years
53%

Figure 2. Age structure of potentially old, centenarian, centuries-old, and ancient trees
of protected objects of Ukrainian Polissia

On the protected territories of the Ukrainian Polis-
sia, there are very frequently (21%) - potentially old, fre-
quently (21%) - old, rarely (19%) — centuries-old and an-
cient trees, a total of 38 species (Fig. 3). There are 13 species
of plants that occur very frequently, among them 69% are

autochthonous. Larix decidua Mill. (21 objects), Picea abies
Karst. (38 objects), Pinus sylvestris L. (156 objects), Quercus
robur L. (296 objects), Tilia cordata Mill. (48 objects), Acer
platanoides L. (34 objects), Carpinus betulus L. (29 objects),
Tilia platyphyllos Scop. (21 objects), etc.
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Very frequently 16+ objects
(1-7 > specimens)
21%

Frequently 5-15 objects
(1-7 specimens)
20%

Very rarely 1 onject
(1-7 specimens)
40%

Rarely 2-4 objects
(1-7 specimens)
19%

Figure 3. Frequency of occurrence of potentially old, centenarian, centuries-old,
and ancient trees of protected objects of Ukrainian Polissia

Most of the old species grow in nature reserves,
natural monuments and PLMAs, their number varies from
3-5-8 specimens (Larix decidua Mill. — Hubyn botanical
reserve, Papyki forest reserve, Volyn region (Figs. 4a, 4b),
PLMA Vilkhivskyi, Zhytomyr region (Fig. 5n); Acer plata-
noides L. — Sirche landscape reserve, Volyn region (Fig. 4c),
PLMA Oleksandriyskyi, Rivne region (Fig. 5d) and Dvory-
shchanskyi, Zhytomyr region (Fig. 51); Quercus robur L. —
Hamarnia landscape reserve, Zhytomyr region (Fig. 4d),
PLMA Horodotskyi, Rivne region (Fig. 5a) and Kutuzov
Park, Zhytomyr region (Fig. 5f), Tilia cordata Mill. - PLMA
Ushomyrskyi, Zhytomyr region (Fig. 5k); Tilia platyphyl-
los Scop. — Volodymyretskyi Park complex monument of

W
a) Larix decidua Mill. b) Larix decidua Mill.
Hubyn botanical reserve Papyky forest reserve
(Volyn region) (Volyn region)

f) Pinus nigra J.F.Arnold

e) Larix decidua Mill.

Modryna botanic monument Sosna Chorna botanic
of nature monument of nature
(Zhytomyr region) (Rivne region)

o

Yuzefinska Dacha botanic

nature, Rivne region (Fig. 4h), Carpinus betulus L. - PLMA
Mikluho-Maclay Park, Zhytomyr region (Fig. 5h)) to more
than 30 specimens (Larix decidua Mill., Hubyn botanical re-
serve, Volyn region (Fig. 4a). Such species as Larix decidua
Mill. (Modryna botanic monument of nature, (Fig. 4e), Pil-
iava DP, Zhytomyr region), Pinus sylvestris L. (PLMA Vozd-
vizhenskyi, Sumy region (Fig. 5c)), Quercus robur L. form
pure and mixed stands, where over 50 or more specimens
grow — these are mostly the remnants of natural stands based
on which the sanctuaries (Hamarnia labdscape reserve and
others), complex monuments of nature (Antonivka Park,
Volodymyretskyi park), and PLMAs (Klevanskyi Park, Vozd-
vizhenskyi, Miklukho-Maclay Park) are created.

== =N
d) Quercus robur L.

¢) Acer platanoides L.

Sirche landscape reserve
(Volyn region)

Hamarnia landscape reserve
(Zhytomyr region)

old h) Tilia platyphyllos Scop.
Volodymyretskyi Park
complex monument of nature
(Rivne region)

g) Pinus nigfa J.F.Arn

monument of nature
(Rivne region)

Figure 4. Nature reserves of the Ukrainian Polissia (author’s photo)
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a) Quercus robur L. b) Acer negundo L. c) Pinus“sy»lklesris L. ' d) Acer platanoides L.

Horodotskyi Tuchynskyi Betula obscura Kotula Oleksandriiskyi
(Rivne Oblast) (Rivne Oblast) Vozdvyzhenskyi (Rivne Oblast)
(Sumy Oblast)

e) Ginkgo biloba L. f) Quercus robur L. g) Pinus strobus L. h) Carpinus betulus L.

Yu. Gagarin Park Kutuzov Park Zirnenskyi Miklukho-Maclay Park
(Zhytomyr region) (Zhytomyr region) (Rivne region) (Zhytomyr region)

Add B

»

k) Tilia cordata Mill. . 1) cer plat}znozds L. ] m) Fagus sylvatica L ‘ ) Larix decidua Mill.

Ushomyrskyi Dvoryshanskyi Piliava DP Vilkhivskyi
(Zhytomyr region) (Zhytomyr region) (Zhytomyr region) (Zhytomyr region)

Figure 5. Man-made created protected objects of the Ukrainian Polissia
(PLMAs and dendrological parks) (author’s photo)
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Among the species that occur frequently (on 5-15 sites),
introduced species and autochthons are represented by al-
most the same number of 6 and 7 species, respectively, and
61.5% of them were found both on natural and man-made
sites. These include Pinus strobus L. (9 objects), including
PLMA Zirnenskyi, Rivne region (Fig. 5g), Acer negundo L.
(6 objects) — PLMA Tuchinsky, Rivne region (Fig. 5b), Quer-
cus petraea (Matt.) Liebl. (9 objects), Alnus glutinosa (L.)
Gaerth. (13 objects), Ulmus glabra Huds. (12 objects), Ulmus
laevis Pall. (10 objects), Salix alba L. (13 objects), Aesculus
hippocastanum L. (15 objects), Acer pseudoplatanus L. (7 ob-
jects), etc.

Rarely, on 2-4 objects, in the number of one to
seven specimens, 12 species of potentially old, centenar-
ian, centuries-old, and ancient trees occur, autochthonous
trees predominate (58.3%), 4 species (33.3%) grow as both
on natural and anthropogenic objects. These include Acer
campestre L. (2 objects), Betula obscura Kotula. (3 objects),
Crataegus monogyna Jacq. (3 objects), Ulmus minor Mill.
(3 objects), Salix fragilis L. (2 objects), Larix decidua var. po-
lonica (4 objects), Malus sylvestris Mill. (5 objects), Fagus syl-
vatica L. (4 objects), among them Piliava DP, Zhytomyr re-
gion (Fig. 5m), Pinus nigra J.F. Arnold (2 objects), including
Sosna Chorna and Yuzefinska Dacha botanic monuments
of nature, Rivne region (Figs. 4f, 4g), etc. In the Sosna Chor-
na botanic monument of nature, there is a potentially an-
cient plant that is represented by a mixed stand of Pinus
nigra J.F.Arnold with an admixture of Pinus sylvestris L., the
number of Pinus nigra J.F.Arnold is over 30 specimens.

Very rarely, only one object, 25 taxa occur, their
number is from one to seven specimens, 76% of them are
introduced species. 95.2% of taxa are concentrated in man-
made objects — PLMA and dendrological parks, they include
Ginkgo biloba L. (Yu. Gagarin Park, Zhytomyr region (Fig. 5e)),
Thuja occidentalis L., Pseudotsuga mengziesii (Mirb.) Franco.,
Quercus rubra L., Liriodendron tulipifera L., Phellodendron

amurense Rupr., Celtis occidentalis L., Fagus sylvatica subsp.
purpurea, Aesculus x carnea Zeyh., etc.

In the PLMA grow between one and 26 representa-
tives of potentially old, centenarian, centuries-old, and an-
cient trees. The largest number is represented in the PLMA
created at the end of the 19" century, namely the Zirnen-
skyi PLMA (26 taxa) (Alnus glutinosa (L.) Gaerth., Populus
alba L., Quercus robur L., Salix alba L., Pinus strobus L., Larix
decidua Mill., Larix decidua var. polonica, Pinus nigra Arn.,
Pinus ponderosa Dougl, Aesculus hippocastanum L., Acer
saccharinum L., Acer negundo L., Robinia pseudoacacia L.,
etc.), Vahanytskyi (22 taxa) (Acer saccharinum L., Acer pla-
tanoides L., Pinus sylvestris L., Quercus robur L., Picea pun-
gens Engelm., Aesculus xcarnea Zeyh., etc.), Vozdvyzhen-
skyi (19 taxa) (Tilia cordata Mill., Tilia platyphyllos Scop.,
Pinus sylvestris L., Quercus robur L., Pseudotsuga menziesii
(Mirb.) Franco., Phellodendron amurense Rupr., Populus nig-
ra L., etc.), Polonskyi (22 taxa) (Larix decidua Mill., Picea
abies Karst., Aesculus hippocastanum L., Acer platanoides L.,
Fraxinus excelsior L., etc.).

Thus, 63 taxa of potentially old, centenarian, cen-
turies-old, and ancient trees (59 species, hybrid, three
varieties) belonging to 28 genera and 16 families were
found in the Ukrainian Polissia in natural and anthropo-
genic objects (Table 1). Of them, autochthonous species
make up 41.3%, introduced species — 52.4%. Taxa of the
Magnoliophyta division predominate. The family Pinaceae
Lindl has the most species diversity (13 species). 90.5%
of potentially old, centenarian, centuries-old, and an-
cient trees belong to the six IUCN Red List categories,
of which 69.8% are represented by the LC category un-
der low threat, 12.7% belong to the DD category, Fraxinus
pennsylvanicaMarsh. — criticallyendangered (CR category),
Aesculus hippocastanum L. — vulnerable (VU), Ginkgo bi-
loba L., Larix decidua var. rolonica — endangered (EN),
Fraxinus excelsior L. — near threatened (NT).

Table 1. Systematic structure of potentially old, centenarian, centuries-old, and ancient trees
of protected objects of Ukrainian Polissia

. Genus Species Hybrid/variety
Family

Number % Number % Number %
Ginkgoaceae Adas. 1 3.6 1 1.7
ggﬁrlz'esaceae Rich. Ex 1 36 1 1.7 a _
Pinaceae Lindl. 4 14.3 13 22.0 - -
Fabaceae Lindl. 2 7.1 2 3.4 - -
Fagaceae A.B.R. 2 7.1 5 8.5 -/1 -/33.0
iz:(gllézunrﬁr.zceae A Rich. 1 36 1 17 3 :
Betulaceae S.F. Gray 3 10.7 4 6.8 - -
Oleaceae Lindl. 1 3.6 3 5.1 - -
Rosaceae Juss. 4 14.2 7 11.9 - -
Ulmaceae Mirb. 1 3.6 3 5.1 - -
Cannabaceae Martinov. 1 3.6 1 1.7 - -
Salicaceae Mirb. 2 7.1 6 10.1 - -
Sapindaceae Juss. 2 7.1 6 10.1 1/1 100/33.0
Rutaceae Juss. 1 3.6 1 1.7 - -
Malvaceae Juss. 1 3.6 4 6.8 -/1 -/33.0
Magnoliaceae Juss. 1 3.6 1 1.7 - -
Total 16 28 100 59 100 1/3 100/100
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The biomorphological spectrum of potentially old,
centenarian, centuries-old, and ancient trees is represented
by an almost equal number of megaphanerophytes (47.6%),
mesophanerophytes (49.2%), and rare microphanerophytes
(3.2%). Based on the analysis of the ecological structure
of the dendroflora of potentially old, centenarian, cen-
turies-old, and ancient trees of the protected objects of
Ukrainian Polissia, it was established that there are four
groups in terms of demand for soil moisture — common me-
sotrophs (49.2%), in terms of demand for lighting, hemi-
skiophytes (49.2%) and heliophytes (39.7%) prevail, to soil

fertility — mesophytes (44.4%) and mesohygrophytes (22.2%)
(Fig. 6). These include are such plants as Ginkgo biloba L.,
Larix decidua Mill., Carpinus betulus L., Populus tremula L.,
Tilia cordata Mill., Ulmus minor Mill., Malus sylvestris Mill.,
Pyrus pyraster (L.) Burgsd., etc. The further development
and stability of plants depends on the extent to which the
environmental conditions of growth meet the requirements
of plants. Under favourable conditions and protection, po-
tentially potentially old, centenarian trees can pass into
the group of centuries-old and ancient trees.

35 31 31
30 28
o 25
5 25
1
% 20 o
5] 14
g 15 p
z 10 7 6
I 4 S5 3
5 2 I
. = i I n & .
) ) o rophicity,
s & 5 > & © & © & & i
OQ\\ @Q \@Q Q\N% QQQ &\4‘*& \C\\ éé\ “&é\ @ ﬁ\@% & *@\ “@& light,
S & & L & K F K K § & & S Humidit
SIS S, FF PSS Y
> %Qo é\@ RO = %SQ S S %\e & & g
/ & ¥ ¥ * ’

Figure 6. Ecological structure (trophicity, light, humidity) of potentially old, centenarian, centuries-old, ancient trees
of protected objects of the Ukrainian Polissia

Based on own research and studies [18-20], a com-
parative analysis of the taxonomic composition and age
structure of trees from 90 years to more than 1,000 years
in three zones was carried out. The amplitude of the age
of protected trees is greater in the Ukrainian Polissia (100-
1,300 years) than in the Forest Steppe (100-500 years) and
in the Steppe (100-250-year-old trees). In the three natural
zones, age trees from 100 to 200 years prevail. 28 taxa are
common to Ukrainian Polissia, Forest Steppe, and Steppe.
These include Pinus sylvestris L., Robinia pseudoacacia L.,
Quercus robur L., Quercus petraea (Matt.) Liebl., Juglans
regia L., Alnus glutinosa (L.) Gaerth., Carpinus betulus L.,
Fraxinus excelsior L., Fraxinus pennsylvanica Marsh., Malus
sylvestris Mill., Ulmus glabra Huds., Populus alba L., Pop-
ulus nigra L., Acer platanoides L., Acer campestre L., Tilia
cordata Mill., etc. The number of sites in the three natural

zones is dominated by Quercus robur L., the largest number
in the Forest Steppe (486 sites), slightly smaller — in the
Ukrainian Polissia (296 sites), the smallest — in the Steppe
(125 sites), which is explained by the requirements for op-
timal growth conditions.

The largest number of old trees, including in-
troduced species, is concentrated in man-made created
protected objects in the Ukrainian Polissia (PLMAs, den-
drological parks) (95.2%) in the Forest Steppe (botanical
gardens, dendrological parks, PLMAs) 97.2%, in contrast to
the Steppe, where 92.9% of old trees grow in natural ob-
jects (Table 2). Less than 50% of old trees in the Ukrainian
Polissia (44.4%) and in the Forest Steppe (34.9%) grow in
natural objects. Representatives of the families Pinaceae
Link., Rosaceae Juss., Betulaceae S.F.GRAY are spread in
three zones.

Table 2. Representativeness of old, centuries-old, ancient dendroflora of natural
and anthropogenic protected objects of the Ukrainian Polissia, Forest Steppe, Steppe

. Family Genus Taxa

Objects

Number ‘ % Number ‘ % Number %
Ukrainian Polissia
Natural 13 81.3 20 714 28 44.4
Man-made (PLMAs, dendrological parks) 14 87.5 26 92.8 60 95.2
Total 16 100 28 100 63 100
Forest-Steppe
Natural 13 44.8 24 48.0 38 34.9
Man-made (PMLA, dendrological parks, botanical gardens) 28 96, 49 98.0 106 97.2
Total 29 100 50 100 109 100
Steppe
Natural 25 89.3 48 82.7 79 92.9
Man-made

(PLMAs, dendrological parks, botanical gardens) 26 929 >4 93.1 7 90.6
Total 28 100 58 100 85 100
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An intersection-similarity matrix was used to vi-
sualise correlations between the dendrofloras of old trees
of three natural zones (Ukrainian Polissia, Forest Steppe,
Steppe). As the analysis showed, the value of the Ser-
ensen-Chekanovsky similarity coefficient is within the lim-
its (0.39<Csc=0.5) average value ACsc=0.45, which indicates
a slight similarity of dendroflora. The maximum values of

the Serensen-Chekanovsky coefficient were obtained for
a pair of dendroflora: A — Ukrainian Polissia and B — Forest
Steppe (Csc=0.5) (Table 3). The insignificant number of
common species (Csc<0.39) and (Csc<0.45) were influenced
by both historical, ecological and geographical factors of
Ukrainian Polissia, Forest Steppe, Steppe.

Table 3. Combined matrix of cross-similarity of age dendroflora of protected objects
of Ukrainian Polissia, Forest Steppe, Steppe

PLMAs A B C
Number of species 63 109 85
A 63 - 0.5 0.39
B 109 43 - 0.45
C 85 29 44 -

Note: A - Ukrainian Polissia; B — Forest Steppe; C — Steppe, A, B, C — compared objects, numbers — the number of taxa in
the objects; on a gray background - the absolute number of shared taxa for all pairs of objects, on a white background - the

value of the Serensen-Chekanovsky coefficient

In studies [21-23], the authors analysed the rep-
resentation of autochthonous and introduced old woody
plants within the separate natural zone of the Forest-Steppe,
Steppe, and Ukrainian Polissia, according to the catego-
ries of the nature reserve areas, administrative regions
and localities, the old trees were divided according to the
longevity of the trees. Within the boundaries of a separate
natural zone, it was found that the most common species
of old introduced trees are in the dendrological parks, au-
tochthonous - in the natural monuments. The frequency
of occurrence of autochthonous and introduced species
depends on the natural zone and administrative region,
which confirms the above results.

Conclusions
63 taxa of semi-old, old, centuries-old, ancient, centuries-old,
and ancient trees belonging to 28 genera and 14 genera
grow on protected natural and anthropogenic objects of
the Ukrainian Polissia. 60 taxa are concentrated in anthro-
pogenic objects and only 28 in natural ones, introducers
predominate among them (52.4%). In 40% of objects, plants
are very rare — from one specimen to seven. 21% of plants are
very frequent representatives of natural flora (Betula pen-
dula Roth., Quercus robur L., Carpinus betulus L., Fraxinus
excelsior L., Populus alba L., etc.). 25 species of woody plants
grow both on natural and man-made objects, including

Pinus sylvestris L., Pinus strobus L., Quercus robur L., Alnus
glutinosa (L.) Gaerth., Tilia cordata Mill., Acer platanoides L.,
etc. The ecological structure is represented mainly by
mesotrophs (49.2%), hemiskiophytes (49.2%) and helio-
phytes (39.7%), mesophytes (44.4%) and mesohygrophytes
(22.2%).

In the Ukrainian Polissia, the representatives of
protected ancient trees (Quercus robur L.) reach the age of
1,300 years, in the Forest-Steppe — 500 years, in the Steppe —
the maximum age is 250 years. The largest number of old
trees is concentrated in man-made created protected objects
in Ukrainian Polissia (95.2%) and in the Forest Steppe (97.2%).
Historical, ecological, and geographical factors influ-
enced the insignificant number of common species of the
Ukrainian Polissia, Forest Steppe, and Steppe. Considering
the value of centuries-old and ancient trees, as well as the
prospects of potentially old trees (their number is the
largest), it is necessary to further promote the preserva-
tion and protection of the above-mentioned trees for fu-
ture generations.

Research prospects include further monitoring of
potentially old, centenarian centuries-old, and ancient
trees of protected objects of the Ukrainian Polissia, con-
ducting a comparative analysis of similar trees in other
territories of Ukraine, entering the received information
about species into the “Monumental trees” database.
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Dzyba

BikoBa, TAKCOHOMiYHAa Ta €KOJIOTiYHa CTPYKTYPHU BiKOBUX JepeB 3aMOBiIHMX
MPUPOSHUX Ta IITYYHO CTBOPEHMX 00°eKTiB YKpaiHchkoro Ilosmiccs

Amnkena AuapiiBua JI3u6a

HaBuanbHO-HayKOBMI iHCTUTYT JIiCOBOTO i Caf0BO-ITapKOBOI0 TOCIIOAAPCTBA
HarrioHanpbHOTO yHiBepcuTeTy 6iopecypciB i mpupoaoKopMCcTyBaHHST YKpaiHU
03041, Byn. 'eHepana PogimiieBa, 19, m. Kuis, Ykpaina

AHoTamnis. B YkpaiHi mpoTarom ocTaHHiX gecsiTu PokiB 6yJ0 IMPOBEAEHO iHBEHTapM3allil0 BiKOBMX Ta CTapOBiKOBUX
JlepeB, MPOaHaJli30BAHO PEIpe3eHTAaTUBHICTh aBTOXTOHHMX Ta iHTPOOYKOBAHMUX XBOMHMX i JUCTSIHUX BUIIB BiKOBUX
IlepeB 3anoBigHux Tepuropili Jlicocreny, Cremny, YkpaiHcpkoro [Tomices. Hapasi akTyaabHUM € IMTaHHS TOPiBHSJIBHOTO
aHaTi3y TAKCOHOMIYHOI Ta eKOJIOTiUHOi CTPYKTYpH, YaCTOTU TPaIuIsiHHS BUAIB AepeB Big 100 pokiB y mpuMpoOgHUX Ta
MITYYHO CTBOPEHMX 3aMoBifHMX 006’ekTax VYKpaiHcbkoro Ilosiccs. MeToo AOCTIIKEHHS OyJIO CHCTEMAaTU3yBaTU
TAaKCOHOMIUHY Ta €KOJIOTiUHY CTPYKTYPH, YACTOTY TPAIUISTHHS BiKOBUX, 6araToBiKOBMX i CTapOAABHIX JepeB Ha 3aIOBiJHUX
MIPUPOISHUX i IITYUHO CTBOPEHUX TEPUTODPIsSIX Ta 06 ekTax YKpaiHchKoro ITosiccs. 3aCTOCOBAHO METOIM IOC/iAsKeHHS
QHATITUYHUI, MapUIPYTHUIA, BUSIBJIEHHSI, YTOYHEHHSI BU[iB BikKoBUX nepeB BiamoBigHo mo The World Flora Online,
MOPiBHSUIbHMI aHaMi3. 3alIpOIIOHOBAHO Ta 3aCTOCOBAHO yHiikoBaHy mIKanay po3moOfiny BiKOBMX HepeB Ha YOTUDPU
KaTeropii (moteHiiitHo BikoBi (61m3bko 100 pokiB), BikoBi (100-200 pokiB), 6araTtoBikoBi (200-800 pokiB), Ta
crapomasHi (800+ pokiB)), 3pob6sieHo ixHiit po3monin. HaBemeHo eTamny AOC/iIKeHHS MTOTEHIII/IHO BiKOBUX, BiKOBUX,
6araToBiKOBMX Ta CTAPOJABHIX JepeB Ha YKpaiHcbkoMmy [Tomicci. YV BiKOBiit CTPYKTYpi IPUPOJHMX i IITYYHO-CTBOPEHNUX
OXOPOHHMX 00 €KTiB MepeBaxkaroTh pocauuu Bim 100 mo 200 pokiB, 10 cTaHOBUTD 73 Ta 53 % BigmosigHo. CTapomaBHi
nmepeBa mpencrasieni Quercus robur L., 10 3pocTae y m'siTv IpupoaHux 06’exrax (1 % Bim 543 06’eKTiB). 3a/exXHO Bif,
KiJIbKOCTi POCJIMH Ha 3alloBifHOMY 06’€KTi, a TakoyK BpPaXOBYIOUM KibKiCTb 06’€KTiB, Y SIKMX 3POCTAlOTh AOCTiIKyBaHi
pOC/IVMHM, PO3PO6IEHO METOAMKY OIiHIOBAHHS iXHbOI YaCTOTM TPAIUISIHHS (OyKe YacTo, 4acTo, Pilko, AyKe pPimKko).
BcTaHOBIIEHO, 10 MOTEHIIiTHO BiKOBi, BikOBi, 6araToBiKOBi Ta CTapOJaBHi AepeBa TPAIUISIIOTbCS Ty>Ke 4acTo — 13 TaKCOHiB
(21 %, cepen IKMX 69 % aBTOXTOHM), 4acTO — 13 TakcoHiB (20 %, iHTpoayueHTH (46,2 %) i aBTOXTOHM (53,8 %)) Ta pigKO —
12 TakcoHiB (19 %, nepeBaskaloTb aBTOXTOHMU 58,3 %). Jly>ke pimKo, Juie Ha OOHOMY 00’ €KTi, TPAIISIEThCSI 25 TAKCOHIB,
iXHST KiJIbKiCTb CTAHOBUTH Bif] OJTHOTO IO CEMM €K3eMIUISIPiB, i3 HUX 76 % — iHTpomyleHTH. 95,2 % TaKCOHIB 30CepeKeHO
Yy IITYYHO-CTBOPeHMX 06’€KTax (MapKu-maM sITKM CaJl0BO-TAapPKOBOTO MUCTEITBA Ta HEHAPOMapKu). Y YOTUPbOX
rapKax-mam’siTKax caJoBO-TIapKOBOI'O MUCTEITBA, 110 CTBOpeHi y KiHii XIX cT. 30cepemkeHo Big 19 mo 26 TakCOHIB
(Bo3gBiskeHCbKMIT — 19 TaKCOHIB, Baraumipkumii — 22 TakcoHa, ITo0HChKMIT — 22 TaKCOHA, 3ipHEHChKMIA — 26 TAaKCOHIB).
Ha VYkpaincbkomy IMomicci y MpUpogHMX Ta IITYYHO-CTBOPEHUX 00’ €KTaX BUSIBJIEHO 63 TaKCOHM MOTEHIIIHO BiKOBUX,
BiKOBMX, 6araToBiKOBMX Ta CTapOJaBHixX aepeB (59 BUMiB, TiOpu, Tpu pi3sHOBUAM), 11O HaJIEXKaTh 10 28 pofiB i3 16 poauH.
I3 HMX aBTOXTOHHI BUAV cKIamaioTh 41,3 %, inTpomynent — 52,4 %. 90,5 % mOTeHIIi/iHO BiKOBMX, BiKOBIX, 6araToBiKOBIMX
Ta CTapOJaBHIX JepeB HajaeXaTb 10 LIeCTM KaTeropiii YepBoHOTo cryucKy Mi>xKHapoJgHOTO COI03y OXOPOHM NPUPOAH, i3
HUX 69,8 % 3HAXOOSATHCS T HEBeJMKOI 3arpo3oio (kateropist LC). Biomopdosoriunmii crieKTp MOTEHLiITHO BiKOBUX,
BiKOBMX, 6araToBiKOBMX Ta CTapOJaBHIX depeB IpeacTaBieHnii Mmeradanepoditamu (47,6 %), mesobanepoditammu (49,2 %),
mikpodanepaditu (3,2%). EKOOTiUHMIT CIEKTP — MepeBaxkHO me3oTpodamu (49,2 %), remickioditamu (49,2 %) Ta
rerioditamu (39,7 %), mesoditamu (44,4 %) Ta Mesorirpoditamu (22,2 %). OTpumaHi pe3ynbTaT SOCTIIKeHb HATAAYTh
MOSKJIMBICTh MPOBOAUTI MOHITOPUHT MTOTEHIII/IHO BiKOBMX, BiKOBMX, 6araToBiKOBUX Ta CTApOJaBHiX JepeB 3aIroBiIHMX
06’exTiB YKpaincbkoro Ilomicest y yaci, mopiBHIOBaTHU MOMiOHI AepeBa Ha iHIIMX TEPUTOPIAX Pi3HUX perioHiB VKpaiHu,
MTOTIOBHUTY BCeCBiTHIO 6a3y «Monumental trees» iHdbopmariiero mpo BUAM CTapofaBHix AepeB YKpaiHcbkoro IMomicest

KitouoBi ciioBa: 6araToBiKoBi, BUIM, TTaPKMU-TTaM SITKM, 3aKa3HUKM, TTaM SITKY TIPUPOIU
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