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Monumental trees of Ukraine...

Abstract. Studying the species diversity and condition of monumental trees contributes to their
preservation and is important for public awareness of their role in ecosystems and the country’s
ecological heritage. The purpose of the study was to reveal the significance of such trees for society.
The task of the work was to research the characteristics of monumental trees in Ukraine. The
history of environmental protection is analysed and the features of monumental tree preservation
in Ukraine are presented. The beginning of environmental protection activity related to the
preservation of trees in Ukraine and the most active periods have been revealed of it. The national
features of the popularization of monumental trees are given. Based on the analysis of botanical
natural monuments cadastres of Ukraine and Kyiv, quantitative and species composition of
monumental trees were established. The most common (Quercus robur), common, less common and
rare (Buxus sempervirens, Catalpa bignonioides, Metasequoia glyptostroboides, Pseudotsuga menziesii,
Rhododendron myrtifolium, Sequoiadendron giganteum and others) species of monumental trees
have been established, and important issues regarding their conservation are indicated. According
to the types of street plantings, the majority (68%) are single trees. To assess the awareness of the
population about ancient trees, the method of sociological survey of respondents was used. The
most significant values of monumental trees for the population were studied. The importance of
the populations’ awareness of old trees through the development of an emotional connection with
them, which contributes to their protection, has been established. The obtained results can be used
in future environmental protection activity, exchanging of scientists’ experience from different
countries regarding the preservation of such trees, enrichment of information about growth
characteristics, historical facts or other issues related to these trees

Keywords: Nature Reserve Fund of Ukraine; genera and species; preservation; protection;
popularization; social and cultural value

Introduction

Urban trees in big cities exist in stressful and
harsh habitat conditions. The compact urban
form has a heavy load on green spaces and lim-
its the future tree growth in big cities. The main
causes of tree death are injuries received during
road and construction works, associated with
soil disturbance and root damage. Trees com-
monly suffer from human abuse or improper
care. Many old trees decay and die prematurely.
The number of trees that manage to survive and
reach a respectable age is much smaller, and
only separate trees can live for many centuries.

According to C.H. Cannon et al. (2022), only
1% of trees achieve an age that is 10-20 times
greater than the average tree age, and a quar-
ter of all trees can have ages that are 3-4 times
greater than the average tree age. In urban

spaces, it is more difficult to care for trees and
protect them from adverse environmental con-
ditions. Ordinary measures to support old trees
will not be enough, and more efforts are need-
ed to preserve them. Losses resulting from the
death of ancient trees cannot be compensated
or replaced.

The intangible value of monumental trees
includes elements related to history, culture,
folklore, traditions, religion, etc. According to
I. Camarda & G. Brundu (2021), monumental
trees are ecologically important keystone or-
ganisms that have characteristics fundamental
for sustaining biological assemblages or indi-
vidual species. Monumental trees often provide
a range of rich and scarce habitats, supporting
many rare and endangered species, and are
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an indispensable part of every country’s land-
scape and biological heritage. M. Gilhen-Bak-
er et al. (2022) emphasize that old trees create
microclimates that slow global warming and
produce phytochemicals with many biomedical
properties. Such trees are valuable to the com-
munity, they are given special attention and
care, and they are given a special status of pro-
tection. Preservation and protection of monu-
mental trees facilitate the connection between
the past, present, and future of communities.
Therefore, according to K. Kabassi et al. (2021),
many natural monuments have been preserved
through the coordinated actions of local com-
munities and organizations. Heritage trees in
different countries are identified and valued
based on their important historical, cultural,
and physical criteria. M. Ritchie et al. (2021)
suggest a standardized evaluation system to
combine heritage trees from separate countries
into a unified network.

In the research, K. Vandekerkhove et
al. (2019) explained the densities and sizes of
the old trees by the favourable climate and site
conditions combined with the successful pre-
vious management interventions of care and
pruning that led to continuous, unsuppressed
growth. Also, X. Chi et al. (2020) note that the
distribution of old trees is limited by microcli-
matic and soil conditions, and their density is
determined by human activity. The study by
]. Dong et al. (2021) provides insight into the
main factors that threaten to old trees (natural
disasters, urbanization, and pests). D.B. Linden-
mavyer et al. (2018) highlight the need for ancient
tree management that includes increasing and
expanding protection for all existing large old
trees. D. Yin et al. (2024) confirm that modern
technologies, especially unmanned aerial vehi-
cles, could help in monitoring the growth sta-
tus of old trees and strengthening pest control.

Ancient trees have an important value for
science. S.Popovych & A.Dzyba (2022) researched

ancient trees and concluded that separate re-
gions could be potentially most favourable for
the introduction and acclimatization of some
species. An important study of the old tree age
estimation was conducted by J.J. Camarero et
al. (2021) concerning the olive trees.

The purpose of this study was to assess res-
idents’ awareness of ancient trees. The task was
to introduce the characteristics of monumental
trees in Ukraine. It was determined directions
for their popularization and responsible treat-
ment of these trees since the preservation of
ancient trees depends on more informed man-
agement. Until now, public awareness of an-
cient trees has not been assessed in Ukraine,
and this study, using a scientific and objective
approach, hopes to contribute to this cause.

Materials and Methods

In the scientific literature, various terms are
used to describe trees that differ from others
in age, status, importance, and appearance:
ancient, champion, famous, heritage, long-
lived, monumental, notable, and precious trees
(Jim, 2017; Lai, 2019). In this work, it was used
in the most common terms: ancient, heritage,
monumental and old trees (Pushkar et al., 2021).

The assessment of monumental trees was
made due to the analysis of databases of the
Nature Reserve Fund of Ukraine (n.d.) and the
Nature Reserve Fund of Kyiv (n.d.). Based on a
combination with another extensive database
of the Public Ukrainian Ecological Organization
“Kyiv Ecological and Cultural Centre” (n.d.), a
comprehensive overview of the monumental
trees was compiled.

The research program included the follow-
ing categories (Kushnir et al., 1995):

1. Lost historical trees. Information about
them is of great importance.

2. Trees that grow in places of famous his-
torical events.

3. Trees named after prominent figures.
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4. Trees planted by famous people.

5. Trees with unique biological properties.
They are divided into the following groups:

a) “plus” and “elite” trees, which are char-
acterized by enhanced growth, a trunk of good
quality, a correctly formed crown, etc.;

b) trees over a hundred years old;

¢) trees with unique decorative properties.

The methodology of the study consisted of a
review and identification of monumental trees.
Four frequency classes of trees were grouped:
dominant (>500 trees per species), common
(30-500 trees per species), less common (10-30
trees per species), and rare (few per species). The
study complied with the standards specified in
the Convention on Biological Diversity (1992),
and the Convention on the Trade in Endan-
gered Species of Wild Fauna and Flora (1973).

The importance of the study was to pro-
mote the preservation of ancient trees’ pres-
ervation by using sociological components.
An online survey using Google Forms was car-
ried out in the period between June 5 and July
6, 2023. The total number of respondents was
748. Participation was anonymous and volun-
tary. The survey was conducted following the
ethical norms specified in the ICC/ESOMAR
International Code on Market, Opinion and
Social Research and Data Analytics (2016). The
surveys were conducted anonymously, with
only one question about any affiliation with the
natural sciences that allowed dividing all re-
spondents into two groups. People whose activ-
ities are related to natural sciences (members
of environmental groups, students of natural
sciences, teachers of biological and environ-
mental disciplines, etc.) accounted for 39% of
all respondents. Accordingly, the other group
of respondents, those who are not into nature,
accounted for 61%. The questionnaire was de-
veloped based on methods of sociological re-
search. There were five questions, including
one open one. The key question is whether the

respondent knows about ancient trees or not.
The questions about the location of heritage
trees and their value were included in the ques-
tionnaire. The survey was distributed among
social media group members across Ukraine.
The data were analysed with Excel statistical
functions using Microsoft Office XP software
and Statistical Package for Social Sciences, ver-
sion 11.5 (SPSS Inc., Chicago, 2002).

Results and Discussion

History of trees’ protection in Ukraine

The Nature Reserve Fund of Ukraine is rep-
resented by botanical, geological, hydrologi-
cal, and complex (which includes the previous
three) natural monuments. All ancient trees are
classified as biological natural monuments. The
legal bases for monumental trees’ protection
are several nature protection laws in Ukraine:
Law of Ukraine No. 1264-XII “On Environmen-
tal Protection” (1991), Law of Ukraine No. 2456-
XII “On Nature Reserve Fund of Ukraine” (1992),
and Law of Ukraine No. 1805-III “On Protection
of Cultural Heritage (2000). According to the
laws, natural monuments can be of national
or local importance. Most of the monumental
trees in Ukraine have local importance.

The botanical nature monuments are pres-
ent in each Oblast of Ukraine (Fig. 1), but the
number of them varies significantly by Oblast.
This is due to historical factors (who owned the
territory and how it was maintained) and grow-
ing conditions (a greater number of old trees
have survived in areas with more forest cover
and rainfall). Ancient trees often grow in his-
torical places, large parks, and nature reserves.
The condition of the monumental trees in the
occupied territories (parts of Donetsk, Zapor-
izhzhia, Luhansk, Kherson Oblasts and the Au-
tonomous Republic of Crimea) is unknown.

Old trees are being put into protection,
taking into account many factors in Ukraine.
Special trees can get protected status, and then
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they are named monumental trees. Single mon-
umental trees, alleys, and groups of such trees,
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or forests with monumental trees could be un-
der protection.

The Auwnﬁﬁﬁl.. i of Crimea

Figure 1. The map of the expansion of botanical nature monuments in Ukraine

Source: developed by the authors based on the Nature Reserve Fund of Ukraine (n.d.)

The first information about the protec-
tion of ancient trees in Ukraine dates back to
1883 and concerns Crimean trees (Shnayder et
al., 2011). Protection of old trees in the territo-
ry of Ukraine began in 1964. Quercus robur and
Tilia cordata, which grow in Vinnytsia, Zhyto-
myr, Poltava, and Chernihiv Ukraine Oblasts,
were the first tree species to receive protected
status. The first mass protection activities of
old trees took place in 1972 (191 places of grow-
ing ancient trees), followed by 1984 (278 places
of growing ancient trees). According to the dia-
gram (Fig. 2), 250 growing places of ancient trees
got special protected status during 2010-2019.

Most of the trees in Ukraine were put
into protection by the initiative of the Public
Ukrainian Ecological Organization “Kyiv Eco-
logical and Cultural Centre”, which since 1989
has been engaged in law-making and ecological

educational activities, including regarding an-
cient trees (Shnayder, et al., 2011).

Low environmental protection activity
since 2020, due to anti-COVID measures, and
later — a large-scale invasion of the territory of
Ukraine, has led to a halt in the protection of
new trees. The trees were last given the status
of monumental trees in 2019 in Vinnytsia, Kyiv,
Poltava, Sumy and Ternopil Oblasts.

A monumental tree is a tree that has a bi-
ological, cultural, or aesthetic value of consid-
erable age and size. In addition, monumental
trees are a witness to history and the former
landscape. Therefore, monumental trees are
also often named after a famous historical
event or a person who visited it (in reality or
according to legend).

In Ukraine during the procedure of putting
trees into protection, the trees are often given
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the names of famous historical, scientific, and
cultural figures: “Oak of Pero Mohyla”, “Mul-
berry of Shevchenko”, “Chestnuts of Grishka”,

» o«

“Ginkgo of Sikorsky”, “Yew of Lesya Ukrainka”,
“Oak of Bohdan Khmelnytskyi”, “Mulberry of

500 1
450 +
400 |
350
300 -

The number of places of
monumental trees

0

Stus”, “Oak of Boleslav”, “Oak of Simon Petli-
ura”, “Oak of Prus”, “Oaks of Exupery”, “Oak of
Ivan Franko”, “Oak of Franz Joseph”, “Pine of

Three beech trees of Oleksiy Bu-

» o«

Nesterov”,
rachynsky”.

250 | P 445
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Figure 2. The history of granting nature protection status to monumental trees
Source: developed by the authors based on the Nature Reserve Fund of Ukraine (n.d.)

Often, not only historical facts but also
myths and legends are associated with such
trees. Sometimes, in order to increase under-
standing of the heritage trees’ value, Christian
icons are hung on them, or creative events or
contests are held near or with them.

To attract the attention of residents to the
monumental trees, in 2010 the state author-
ities held an All-Ukrainian contest “National
tree of Ukraine” the nominations “The oldest
tree of Ukraine”, “Memorial tree of Ukraine”,
“Historical tree of Ukraine”, “Aesthetically
valuable tree of Ukraine”. Then 17 trees were
chosen, including a 2000-year-old olive tree, a

1700-year-old pistachio tree, a 1300-year-old
oak tree, a 1300-year-old strawberry tree, and
an 800-year-old linden tree (Order of Ukraine
No. 611...,2011).

More than 3,000 monumental trees grow in
big or small groups, as single trees and in alleys
in Ukraine. The dominant species of monumen-
tal trees is Quercus robur (Table 1). There are 29
places where monumental trees grow in alleys,
which mostly represented by species: Aesculus
hippocastanum, Fagus sylvatica, Juglans ailanti-
folia, Juglans nigra, Juglans regia, Larix decidua,
Picea abies, Pinus strobus, Pinus sylvestris, Salix
alba, Tilia cordata, Quercus robur, Quercus rubra.

Table 1. Frequency of species of monumental trees

Dominant
species

Common species

Quercus robur

Aesculus hippocastanum,
Fagus sylvatica,

Fraxinus excelsior,
Juglans nigra,

Larix spp.,

Pinus sylvestris,

Less common species Rare species
Abies alba, Ailanthus altissima,
Acer spp., Arbutus spp.,
Alnus glutinosa, Betula nigra,
Carya alba, Buxus sempervirens,
Carpinus betulus, Calocedrus decurrens,
Ginkgo biloba, Castanea sativa,
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Table 1, Continued

Dominant

. Common species
species

Less common species

Rare species

Picea abies,
Platanus orientalis,
Populus alba,
Quercus rubra,
Tilia cordata

Juglans regia,

Juniperus virginiana,
Magnolia spp.,

Morus alba,

Pinus strobus,

Pinus nigra,

Pyrus communis,
Styphnolobium japonicum,
Taxus spp.,

Thuja spp.

Catalpa bignonioides,
Corylus spp.,

Cotinus coggygria,
Crataegus monogyna,
Cupressus spp.,

Fraxinus americana,
Gleditsia triacanthos,
Gymnocladus dioicus,
Juglans cinerea,

Juglans mandshurica,
Laurus nobilis,
Liriodendron tulipifera,
Malus spp.,

Metasequoia glyptostroboides,
Pinus cembra,

Pinus peuce,

Pinus sibirica,

Picea pungens,

Pistacia spp.,
Phellodendron amurense,
Platycladus orientalis,
Prunus padus,
Pseudotsuga menziesii,
Quercus petraea,
Rhododendron myrtifolium,
Rhus typhina,

Robinia pseudoacacia,
Sequoiadendron giganteum,
Sorbus spp.,

Syringa josikaea,

Tilia tomentosa,

Ulmus minor,

Viburnum opulus

Source: developed by the authors based on the Nature Reserve Fund of Ukraine (n.d.)

Dozens of ancient trees have been de-
stroyed due to untimely maintenance and
vandalism in Ukraine. Naturally, time does not
stand still, and new ancient trees must be added
to the nature reserve fund. Thus, hundreds of

trees need to be protected.

Monumental trees in Kyiv

Kyiv is a large urbanized city with significant
air pollution, so trees grow under the pressure
of anthropogenic influence (Tokarieva, 2004).
At the same time, Kyiv is rich in unique an-

cient and monumental trees. Currently, in Kyiv,
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almost 100 places where heritage trees grow,
with a total number of 500 trees, which have
been put under protection. The monumental
trees in Kyiv are represented by 23 genera, most
of which belong to the phylum of Magnoliophy-
ta (Fig. 3). The most common species among

15% 6%
6%

monumental trees are Aesculus hippocastanum,
Fraxinus excelsior, Tilia cordata, Quercus robur.
The genera Abies, Cornus, Fagus, Ginkgo, Lar-
ix, Metasequoia, Picea, Prunus, Pyrus, Robinia,
Sorbus, Styphnolobium, Thuja are represented
by a smaller number of trees.

m Acer Pinus
3% _
‘ Aesculus ®Platanus = Salix
4% Fraxinus Populus m Tilia
® Morus m Quercus Others

Figure 3. Distribution of monumental trees by genera in Kyiv
Source: developed by the authors, based on Nature Reserve Fund of Kyiv (n.d.)

The oldest districts accommodate more
ancient trees, whereas newer districts have
notably fewer. Most of the monumental trees
(68%) are single trees (Fig. 4). Trees growing in
groups make up 37% of all monumental trees.
The smallest number of monumental trees (1%)
grows in the alleys.

m Single trees
Groups
Alleys

Figure 4. Distribution of monumental trees
by types of planting
Source: developed by the authors, based on Nature
Reserve Fund of Kyiv (n.d.)

Some heritage trees are in an unsatisfac-
tory condition. However, they have survived
to the present day and, with proper care, can
continue to exist. A handful of these heritage
trees face challenges such as diseases, pests, or
even anthropogenic factors. Nevertheless, their
unique characteristics and historical signifi-
cance should be identified as objects for priority
conservation. The research on the condition of
these trees not only reveals issues but also indi-
cates the necessity of taking measures for their
preservation and restoration.

Public awareness of the ancient trees’ value
Sociological research is an integral part of de-
signing the development of the urban environ-
ment. To study the impact of phenomena on
people, it is necessary to understand the level
of their awareness of these phenomena. The
respondents who took part in the survey were
generally interested in it and showed an active
position. At the list, 86% of respondents said
that they knew about ancient trees and 76% of
respondents knew where they grow (Fig. 5).
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Do you know where
inyour city ancient trees grow? NG 24
of trees are called monumental?

0 10 20 30 40 50 60 70 80 90 100 %

®yes

no

Figure 5. Public awareness of ancient trees in Ukraine

Source: developed by the authors

When choosing the values, only 15% of
respondents gave completely correct answers
(mentioned every value: aesthetic, cultur-
al, ecological, and historical values). When

Aesthetic IEEG—
Cultural

Values

respondents assessed the importance of the
values of such trees, the historical value was
chosen as the main one, and the aesthetic val-
ue as the least important (Fig. 6).

Ecological I—
Historical I —

0 5 10 15

20 25 30 35 40 %

Figure 6. The importance of the values of the ancient tree according to the respondents

Source: developed by the authors

Respondents, whose activities are related
to the natural sciences. Among people who are
involved in nature, everyone knows what an
ancient tree is, but not everyone knows where
such trees grow in their immediate vicinity.
This means that even specialists do not have
sufficient information about the notable trees.
Along with the existing interest in ancient
trees, respondents do not always have a correct
understanding of their value. For example, 81%
of respondents chose the wrong answer among
all the values of ancient trees — “they have eco-
nomic value”. Even people interested in nature
conservation sometimes have an inaccurate
understanding of the value of ancient trees.

Respondents, whose activities are not relat-
ed to natural sciences. Respondents from the
other group, whose activities are not related to

natural sciences, obviously have less knowledge
about ancient trees. Thus, 22% of respondents
in this group do not know what kind of trees are
called ancient trees, and 30% of respondents
could not answer the question “Where do such
trees grow?”.

The results of the survey on the values of
ancient trees showed that there is awareness of
the importance of such trees, although 84% of
respondents selected all the answers together
with the wrong ones.

Sociological research has shown that peo-
ple actively participated in the survey, were
interested in gaining new knowledge about
ancient trees, and were ready to join in the
campaigns for their preservation. The sig-
nificant number of responses to the optional
open-ended question confirms this. 82% of
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respondents described the actions they con-
sider necessary for the conservation, necessary
care, and promotion of “green giants”. Among
the most answers interesting were: “It is neces-
sary to organize informative, creative lectures
and excursions for young people, disseminate
information on the geographical location of an-
cient trees and other historically and culturally
important plants in our country, their impor-
tant role in society”, “It is necessary to conduct
timely inspection and treatment, inform the
younger generation about such trees as cultural
heritage”, “An effective state policy on this is-
sue is needed. Strengthening responsibility for
the destruction or damage to heritage trees”.
These answers emphasize the demand of peo-
ple for more action by the authorities, ecoactiv-
ists, environmentalists, etc. The responses also
confirm the need to spread knowledge about
ancient trees, the organization of environmen-
tal events, and the promotion of environmental
knowledge.

Therefore, ancient trees can only be pre-
served if the population is aware of their value.
All other means of maintaining such trees are
additional. Therefore, it is necessary to educate
people about environmental behaviour using
social and environmental sciences.

Monumental trees are special historical,
natural and cultural assets of countries. They
can contribute substantially to social welfare
through the provision of ecological, aesthetic,
and cultural benefits. In urban environments,
monumental trees serve as pivotal structures
that offer essential habitat resources for wild-
life (Yaacob et al, 2016). The loss of monu-
mental trees will lead to adverse effects on the
biodiversity and ecosystem services within a
particular area. Additionally, these trees play a
significant role in the cultural heritage of the
country. Monumental trees, which are put into
protection, help residents to realize the impor-
tance and value of such trees. The analysis of

existing databases (cadastres) of monumental
trees in different countries reveals their di-
versity of species, sizes, and values (Dresler-
ova, 2017; Zhang et al., 2017).

The study of M. Blicharska & G. Mikusis-
ki (2014) emphasizes that ancient trees are part
of a social realm, but their social significance is
often neglected. The authors argue that recog-
nizing ancient trees as integral to human iden-
tity is crucial for addressing the global decline
of such trees. While the social significance of
these trees is frequently overlooked in envi-
ronmental conservation efforts, it ought to be
a fundamental aspect of conservation policy
(Pietrzak-Zawadka, 2016). The study by L. Hu et
al. (2011) confirmed that local cultural beliefs
and practices contribute to the preservation of
large old trees. M. Kowalski (2020) suggests that
heritage trees should be of interest not only to
naturalists but also to sociologists. The author
tried to analyse the reasons for the lack of pub-
lic interest in heritage trees. M. Suchocka et
al. (2022) conducted research aimed at revealing
the population’s perception of ancient trees and
establishing certain dependencies. The findings
showed that there is a connection between how
often people visit natural areas and how much
they care about old trees. Moreover, older re-
spondents (aged 56 and above) were more in-
clined to want to safeguard and nurture ancient
trees. The study suggested that engaging in
outdoor activities in urban forests could foster
an emotional bond with ancient trees, poten-
tially leading to greater efforts to protect them.

The number of monumental trees is rapidly
decreasing in various parts of the world, with
serious consequences for ecosystems and biodi-
versity. It is clear that a global coalition is need-
ed to protect monumental trees. G. Piovesan et
al. (2022) call for international efforts to con-
serve, identify and protect ancient trees as they
may disappear. In the scientific environment,
questions regarding the creation of cadastres
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are raised not only at the local and national lev-
els but also at the European and world levels. In
the work of P. Zarzynski &. A. Grzywacz (2019),
it was proposed to give unique trees the status
of a National Natural Monument and a Euro-
pean Natural Monument. It would also be good
to unify the criteria that should be taken into
account when assessing the historical, cultural,
aesthetic, social and other values of monumen-
tal trees in different countries. Updating legis-
lative and administrative systems and regular
tree care can increase the long-term survival of
monumental trees. Scientists T. Green (2002),
L. Chiara (2011) also emphasize the need to reg-
ulate the terminology related to unique trees
not only at the state level but also at the in-
ternational level, which will contribute to such
trees’ preservation. Moreover, they argue that
establishing standardized terminology for dis-
tinctive trees is crucial not just within individu-
al states, but also on a global scale. This stand-
ardization at the international level is seen as
instrumental in enhancing the preservation
efforts of these exceptional trees. N. Becker &
S. Freeman (2009) tried to understand the val-
ue of monumental trees through the economic
component and established that funds should
be allocated for the preservation of such trees.
W.Y. Chen (2015) found that there was a
great need for unique trees to be interpreted by
the public in a way that reflects their true value
to society. He identified a significant demand
for the public to comprehend unique trees in a
manner that accurately reflects their genuine
societal value. This underscores the importance
of effective communication and public aware-
ness campaigns to highlight the true worth of
these distinctive trees in the broader context
of societal well-being. X. Arnan et al. (2012)
and C.Y. Jim (2017) highlight that community
involvement is critical to the preservation and
management of ancient trees. They underscore
the critical role of community involvement in

the preservation and management of ancient
trees. Their research emphasizes that engaging
local communities is essential for fostering a
sense of responsibility and shared commitment
towards the protection of these significant nat-
ural assets. Therefore, J. Liu et al. (2019) rec-
ommend mobilizing citizens to participate in
environmental protection activities. Hence, it
was recommended to mobilise citizens to ac-
tively participate in environmental protection
activities. Their suggestion underscores the
pivotal role of public engagement in foster-
ing collective responsibility for environmental
conservation, including the safeguarding of an-
cient trees. In addition, H. Lin et al. (2020) sug-
gested improving young citizens’ knowledge
of local monumental trees by linking them to
local culture. C. Ordénez-Barona et al. (2021)
emphasized the importance of protecting and
preserving such trees on private lands. N. Yao et
al. (2024) introduced a conceptual framework
aimed at evaluating the socio-cultural value of
old trees and implementing multiscale protec-
tion measures. This framework offers insights
that could inform enhancements to existing
conservation policies.

Monumental trees serve as habitats for nu-
merous rare and endangered species and rep-
resent an irreplaceable component of Ukraine’s
landscape and biological heritage. The author-
ities often provide administrative and profes-
sional support in the preservation of natural
monuments’ preservation. The city author-
ities of Kyiv take special measures to manage
and protect them by publishing official reports
with detailed information on the characteris-
tics of the trees, their location, and measures
to preserve them. A tree protection law makes
sense if it can be implemented in an efficient
and professional (Schmied & Pillmann, 2003).
Therefore, the preservation of monumental
trees depends on better management, and the
awareness of residents and the encouragement
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of responsibility for these trees are incredibly
important. This study may initiate other lines
of research to improve the management of
unique trees.

Conclusions

There are more than 3,000 monumental trees
in Ukraine, 500 of which grow in Kyiv and its
surroundings. The distribution of monumental
trees varies across Oblasts, which is influenced
by historical and climatic factors. The condition
of more than 100 monumental trees in the oc-
cupied part of the country is unknown.

The dominant species of monumental trees
is Quercus robur, the common species are repre-
sented by Aesculus, Fraxinus, Populus, Tilia and
other genera in Ukraine. Monumental trees are
usually single trees and only 29 places where
monumental trees grow in alleys. Monumental
trees of Kyiv are represented by 23 genera, most
of which belong to the type Magnoliophyta and
grow as single trees (68%). The richest species
composition of rare species is represented by
Ailanthus altissima, Betula nigra, Buxus semper-
virens, Calocedrus decurrens, Castanea sativa,
Catalpa bignonioides, Cotinus coggygria, Cra-
taegus monogyna, Fraxinus americana, Gleditsia
triacanthos, Gymnocladus dioicus, Laurus nobi-
lis, Liriodendron tulipifera, Metasequoia glypto-

tomentosa, Ulmus minor, Viburnum opulus. Some
genera are represented by several rare species
(Arbutus, Corylus, Cupressus, Juglans, Malus, Pi-
nus, Pistacia, Sorbus).

Ukrainian environmental NGOs often initi-
ate the protection of ancient trees. Sociological
research has shown a lack of public awareness
of monumental trees. People’s interest in na-
ture, and monumental trees in particular, can
be stimulated by local and regional authorities
through cultural and environmental education
activities. Positive experience in promoting
monumental trees was gained by naming them
after famous cultural and historical figures. Such
“named trees” are often revered by residents.
Involving the public in environmental protec-
tion activities through education and other pro-
grammes could raise awareness of the special
value of monumental trees and promote their
preservation. Thus, the preservation of monu-
mental trees is only possible with the support
and awareness of the value of the population.

Stabilization of the monumental trees’
condition and care of them, the development
of methods of monitoring their sanitary con-
dition, and the formation of a responsible atti-
tude of the population towards them are prom-
ising areas for further research.

stroboides, Phellodendron amurense, Platycladus Acknowledgements
orientalis, Prunus padus, Pseudotsuga menziesii, =~ None.
Quercus petraea, Rhododendron myrtifolium, .
- p . " f . Conflict of Interest
Rhus typhina, Robinia pseudoacacia, Sequoi-
adendron giganteum, Syringa josikaea, Tilia  None.

References

[1] Arnan, X., Lopez, B.C., Martinez-Vilalta, J., Estorach, M., & Poyatos, R. (2012). The age
of monumental olive trees (Olea europaea) in northeastern Spain. Dendrochronologia, 30(1),

11-14. doi: 10.1016/j.dendro.2011.02.002.

[2] Becker, N., & Freeman, S. (2009). The economic value of old growth trees in Israel. Forest Policy
and Economics, 11(8), 608-615. doi: 10.1016/j.forpol.2009.08.004.

[3] Blicharska, M., & Mikusinski, G. (2014). Incorporating social and cultural significance of large
old trees in conservation policy. Conservation Biology, 28, 1558-1567. doi: 10.1111/cobi.12341.

Vol. 15, No. 2, 2024

Ukrainian Journal of Forest and Wood Science

164


https://doi.org/10.1016/j.dendro.2011.02.002
https://doi.org/10.1016/j.dendro.2011.02.002
https://doi.org/10.1016/j.forpol.2009.08.004
https://doi.org/10.1016/j.forpol.2009.08.004
https://conbio.onlinelibrary.wiley.com/doi/10.1111/cobi.12341

Tokarieva et al.

[4] Camarda,I., & Brundu, G. (2021). Monumental trees and old-growth forests in Sardinia (Italy).
Flora Mediterranea, 31, 407-414. doi: 10.7320/FIMedit31S1.407.

[5] Camarero,].]., Colangelo, M., Gracia-Balaga, A., Ortega-Martinez, M.A., & Biintgen, U. (2021).
Demystifying the age of old olive trees. Dendrochronologia, 65, article number 125802.
doi: 10.1016/j.dendro.2020.125802.

[6] Cannon, C.H., Piovesan, G., & Munné-Bosch, S. (2022). Old and ancient trees are life history
lottery winners and vital evolutionary resources for long-term adaptive capacity. Nature
Plants, 8(2), 136-145. doi: 10.1038/s41477-021-01088-5.

[7] Chen, W.Y.(2015).Public willingness-to-pay for conserving urban heritage trees in Guangzhou,
south China. Urban Forestry & Urban Greening, 14(4), 796-805.doi: 10.1016/j.ufug.2015.07.002.

[8] Chi, X., Yang, G., Sun, K., Li, X., Wang, T., Zhang, A., Li, Y., Cheng, M., & Wang, Q. (2020). Old
ginkgo trees in China distribution, determinants and implications for conservation. Global
Ecology and Conservation, 24, article number 01304. doi: 10.1016/j.gecco.2020.e01304.

[9] Chiara,L.(2011). Monumental trees: regulation, awareness and preservation. Italian Journal of
Forest and Mountain Environments, 66(6), 509-519. doi: 10.4129/ifm.2011.6.03.

[10] Convention on Biological Diversity. (1992). Retrieved from https://zakon.rada.gov.ua/laws/
show/995_030#Text.

[11] Convention on the Trade in Endangered Species of Wild Fauna and Flora. (1973). Retrieved
from https://cites.org/eng.

[12] Dong,].,Hu,].,Jin, C., & Liu, Y. (2021). Evaluating the growth status and threatened factors for
old trees in China. Chinese Journal of Applied Ecology, 32(10), 3707-3714. doi: 10.13287/j.1001-
9332.202110.037.

[13] Dreslerova, J. (2017). Memorial trees in the Czech landscape. Journal of Landscape Ecology,
10(2), 79-108. doi: 10.1515/jlecol-2017-0019.

[14] Gilhen-Baker, M., Roviello, V., Beresford-Kroeger, D., & Roviello G. (2022). Old growth forests
and large old trees as critical organisms connecting ecosystems and human health. A review.
Environmental Chemistry Letters. 20, 1529-1538. doi: 10.1007/s10311-021-01372-y.

[15] Green, T. (2002). Arborists should have a central role in educating the public about veteran
trees. Arboricultural Journal, 26(3), 239-248. doi: 10.1080/03071375.2002.9747337.

[16] Hu,L.,Li,Z.,Liao, W., & Fan, Q. (2011). Values of village fengshui forest patches in biodiversity
conservation in the Pearl River Delta, China. Biological Conservation, 144(5), 1553-1559.
doi: 10.1016/j.biocon.2011.01.023.

[17] ICC/ESOMAR International Code on Market, Opinion and Social Research and Data Analytics.
(2016). Retrieved from https://esomar.org/uploads/attachments/ckgtawvjg0Ouukdtrhst5sk9u-
iccesomar-international-code-english.pdf.

[18] Jim, C.Y. (2017). Urban heritage trees: Natural-cultural significance informing management
and conservation. In P. Tan, C. Jim (Eds.), Greening cities (pp. 279-305). Singapore: Springer.
doi: 10.1007/978-981-10-4113-6_13.

[19] Kabassi, K., Martinis, A., & Minotou, C. (2021) Estimating the value of monumental olive
trees: Designing a tool using multi-criteria decision making. Trees, Forests and People, 6,
article number 100151. doi: 10.1016/j.tfp.2021.100151.

[20] Kowalski, M. (2020). What is the meaning of a tree as a “monument of nature”? Stan Rzeczy,
2(19), 261-297. doi: 10.51196/s12.19.11.

Vol. 15, No. 2, 2024 Ukrainian Journal of Forest and Wood Science 165


https://doi.org/10.7320/FlMedit31SI.407
https://doi.org/10.7320/FlMedit31SI.407
https://doi.org/10.1016/j.dendro.2020.125802
https://www.nature.com/articles/s41477-021-01088-5
https://www.nature.com/articles/s41477-021-01088-5
https://doi.org/10.1016/j.ufug.2015.07.002
https://doi.org/10.1016/j.gecco.2020.e01304
http://dx.doi.org/10.4129/ifm.2011.6.03
http://dx.doi.org/10.4129/ifm.2011.6.03
https://zakon.rada.gov.ua/laws/show/995_030#Text
https://zakon.rada.gov.ua/laws/show/995_030#Text
https://cites.org/eng
https://doi.org/10.13287/j.1001-9332.202110.037
https://doi.org/10.13287/j.1001-9332.202110.037
https://doi.org/10.1515/jlecol-2017-0019
https://doi.org/10.1007/s10311-021-01372-y
https://doi.org/10.1080/03071375.2002.9747337
https://doi.org/10.1016/j.biocon.2011.01.023
https://esomar.org/uploads/attachments/ckqtawvjq00uukdtrhst5sk9u-iccesomar-international-code-english.pdf
https://esomar.org/uploads/attachments/ckqtawvjq00uukdtrhst5sk9u-iccesomar-international-code-english.pdf
https://link.springer.com/chapter/10.1007/978-981-10-4113-6_13
https://link.springer.com/chapter/10.1007/978-981-10-4113-6_13
https://doi.org/10.1016/j.tfp.2021.100151
https://doi.org/10.1016/j.tfp.2021.100151
https://doi.org/10.51196/srz.19.11

Monumental trees of Ukraine...

[21] Kushnir, A.I., Sirenko, I.P., & Yukhimets, A.I. (1995). Famous and historical trees of Ukraine:
the first results of the study. Oikumena, 1-2, 158-159.

[22] Kyiv Ecological and Cultural Centre. (n.d.). Retrieved from https://ecoethics.com.ua/.

[23] Lai,PY.,Jim,C.Y., Tang, G.D.,Hong, W.]., & Zhang, H. (2019). Spatial differentiation of heritage
trees in the rapidly-urbanizing city of Shenzhen, China. Landscape and Urban Planning, 181,
148-156. doi: 10.1016/j.landurbplan.2018.09.017.

[24] Law of Ukraine No. 1264-XII “On Environmental Protection”. (1991, June). Retrieved from

https://zakon.rada.gov.ua/laws/show/1264-12#Text.
[25] Law of Ukraine No. 1805-III “On Protection of Cultural Heritage”. (2000, June). Retrieved from

https://zakon.rada.gov.ua/laws/show/1805-14#Text.
[26] Law of Ukraine No. 2456-XII “On Nature Reserve Fund of Ukraine”. (1992, June). Retrieved

from https://zakon.rada.gov.ua/laws/show/2456-12#Text.

[27] Lin, HW., Chuang, Y.C., & Liu, W.Y. (2020). Assessing the economic value of an iconic
urban heritage tree. Forest Policy and Economics, 118, article number 102216. doi: 10.1016/j.
forpol.2020.102216.

[28] Lindenmayer, D.B., Blanchard, W., Blair, D., & McBurney, L. (2018). The road to oblivion -
Quantifying pathways in the decline of large old trees. Forest Ecology and Management, 430,
259-264. doi: 10.1016/j.forec0.2018.08.013.

[29] Nature Reserve Fund of Kyiv. Retrieved from https://pryroda.in.ua/kyiv-pzf/.

[30] Nature Reserve Fund of Ukraine. Retrieved from https://pzf.land.kiev.ua/pzf13.html.

[31] Order of Ukraine No. 611 “The Regulations on Holding the All-Ukrainian Contest “National
Tree of Ukraine”. (2011, December). Retrieved from https://zakon.rada.gov.ua/laws/show,
z0018-10#Text.

[32] Ordénez-Barona, C., Bush, J., Hurley J., Amati, M., Juhola, S., Frank, S., Ritchie, M., Clark, C.,
English, A., Hertzog, K., Caffin, M., Watt, S., & Livesley, S.]J. (2021). International approaches
to protecting and retaining trees on private urban land. Journal of Environmental Management,
285, article number 112081. doi: 10.1016/j.jenvman.2021.112081.

[33] Pietrzak-Zawadka, J. (2016). Protection of trees — monuments of nature in selected European
countries. Zarzqdzanie Ochrong Przyrody w Lasach, 10, 17-28. doi: 10.5604/01.3001.0010.0494.

[34] Piovesan, G., Cannon, C.H., Liu, J., & Munné-Bosch, S. (2022). Ancient trees: Irreplaceable
conservation resource for ecosystem restoration. Trends in Ecology & Evolution, 37(12), 1025-
1028. doi: 10.1016/j.tree.2022.09.003.

[35] Popovych, S., & Dzyba, A. (2022). Geography of conservation ex situ of rare taxa of ancient
exotic trees pinophyta in Ukraine. AgroLife Scientific Journal, 11(1), 176-185. doi: 10.17930/
AGL2022121.

[36] Pushkar, V.V., Kushnir, A.IL., Sukhanova, O.A., & Vakulyk, I.I. (2021). Encyclopedic dictionary-
handbook of the landscaper. Kyiv: Komprint.

[37] Ritchie, M., Szuster, B., & Kaufman, A. (2021). Establishing consensus criteria for determining
heritage tree status. Arboricultural Journal, 43 (2), 73-92.doi: 10.1080/03071375.2020.1814655.

[38] Schmied, A., & Pillmann, W. (2003). Tree protection legislation in European cities. Urban
Forestry & Urban Greening, 2(2), 115-124. doi: 10.1078/1618-8667-00028.

[39] Shnayder, S.L., Boreiko, V.E., & Stetsenko N.F. (2011). 500 exceptional trees of Ukraine. Kiev:
LOGOS.

Vol. 15, No. 2, 2024 Ukrainian Journal of Forest and Wood Science 166


https://ecoethics.com.ua/
https://doi.org/10.1016/j.landurbplan.2018.09.017
https://zakon.rada.gov.ua/laws/show/1264-12%23Text
https://zakon.rada.gov.ua/laws/show/1805-14%23Text
https://zakon.rada.gov.ua/laws/show/2456-12#Text
https://doi.org/10.1016/j.forpol.2020.102216
https://doi.org/10.1016/j.forpol.2020.102216
https://doi.org/10.1016/j.forpol.2020.102216
https://doi.org/10.1016/j.foreco.2018.08.013
https://pryroda.in.ua/kyiv-pzf/
https://pzf.land.kiev.ua/pzf13.html
https://zakon.rada.gov.ua/laws/show/z0018-10%23Text
https://zakon.rada.gov.ua/laws/show/z0018-10%23Text
https://doi.org/10.1016/j.jenvman.2021.112081
https://www.researchgate.net/publication/340401602_PROTECTION_OF_TREES_-MONUMENTS_OF_NATURE_IN_SELECTED_EUROPEAN_COUNTRIES_OCHRONA_DRZEW_-POMNIKOW_PRZYRODY_W_WYBRANYCH_KRAJACH_EUROPEJSKICH
https://doi.org/10.1016/j.tree.2022.09.003
https://doi.org/10.17930/AGL2022121
https://doi.org/10.17930/AGL2022121
https://glau.com.ua/product/entsyklopedychnyj-slovnyk-dovidnyk-landshaftnyka/
https://glau.com.ua/product/entsyklopedychnyj-slovnyk-dovidnyk-landshaftnyka/
https://doi.org/10.1080/03071375.2020.1814655
https://doi.org/10.1078/1618-8667-00028
http://ecoethics.com.ua/upl/500.pdf
http://ecoethics.com.ua/upl/500.pdf
http://ecoethics.com.ua/upl/500.pdf

Tokarieva et al.

[40] Suchocka, M., Wojnowska-Heciak, M., Blaszczyk, M., Gawlowska, A., Ciemniewska, J.,
Jarska, A., Heciak, J., & Pachnowska, B. (2022). Old trees are perceived as a valuable element of
the municipal forest landscape. Peer]/, 10, article number e12700. doi: 10.7717/peerj.12700.

[41] Tokarieva, O.V. (2004). Recreational potential of forest parks in Kyiv. Agrarian Education and
Science, 5(3-4). 130-133.

[42] Vandekerkhove, K., Vanhellemont, M., Vrska, T., Meyer, P., Tabaku, V., Thomaes, A., Leyman, A.,
Keersmaeker, L.D., & Verheyen, K. (2018). Very large trees in a lowland old-growth beech (Fagus
sylvatica L.) forest: Density, size, growth and spatial patterns in comparison to reference sites
in Europe. Forest Ecology and Management, 417, 1-17. doi: 10.1016/j.foreco.2018.02.033.

[43] Yaacob, W.N.A., Hassan, N., Hassan, K., & Nayan, N.M. (2016). The morphology of heritage
trees in colonial town: Taiping Lake Garden, Perak, Malaysia. Procedia - Social and Behavioral
Sciences, 222, 621-630. doi: 10.1016/j.sbspro.2016.05.219.

[44] Yao, N., Gu, C., Qi, J., Shen, S., Nan, B., & Wang, H. (2024). Protecting rural large old trees
with multi-scale strategies: Integrating spatial analysis and the contingent valuation method
(CVM) for socio-cultural value. Assessment. Forests, 15(1), article number 18. doi: 10.3390/
f15010018.

[45] Yin, D., Cai, Y., Li, Y., Yuan, W., & Zhao, Z. (2024). Assessment of the health status of old trees
of Platycladus orientalis L. using UAV multispectral imagery. Drones, 8(3), article number 91.
doi: 10.3390/drones8030091.

[46] Zarzynski, P., & Grzywacz, A. (2019). Designation of trees as the natural monuments
based on their natural, historical and social values. Sylwan, 163(4), 338-347. doi: 10.26202/
sylwan.2018143.

[47] Zhang, H., Lai, PY., & Jim C.Y. (2017). Species diversity and spatial pattern of old and
precious trees in Macau. Landscape and Urban Planning, 162(6), 56-67. doi: 10.1016/j.
landurbplan.2017.02.002.

Vol. 15, No. 2, 2024 Ukrainian Journal of Forest and Wood Science 167


http://doi.org/10.7717/peerj.12700
https://doi.org/10.1016/j.foreco.2018.02.033
https://doi.org/10.1016/j.sbspro.2016.05.219
https://doi.org/10.1016/j.sbspro.2016.05.219
https://doi.org/10.3390/f15010018
https://doi.org/10.3390/f15010018
https://doi.org/10.3390/drones8030091
https://sylwan-journal.pl/apex/f?p=sylwan:10:::NO::P10_NAZWA_PLIKU,P10_ARTYKUL,P10_ZESZYT_NEW:16137318818139182/2019_04_338au.pdf,2018143,2019_4
https://sylwan-journal.pl/apex/f?p=sylwan:10:::NO::P10_NAZWA_PLIKU,P10_ARTYKUL,P10_ZESZYT_NEW:16137318818139182/2019_04_338au.pdf,2018143,2019_4
http://dx.doi.org/10.1016/j.landurbplan.2017.02.002
http://dx.doi.org/10.1016/j.landurbplan.2017.02.002

Monumental trees of Ukraine...

HdepeBa-maM’sITKU MPUPOaM YKpaiHu
Ta 00i3HAHICTh TPOMAaZICBKOCTI PO HMX

Onbra TokapeBa

KaHguaat ciibCbKOTOCITOAAPChKUX HAYK, AOKTOPaHT
HaBuasbHO-HAYKOBMIT iHCTUTYT JTICOBOTO i CaZl0BO-MTapKOBOTO TOCIIOIapCTBA
HarrioHanbHOTO YHiBepcuTeTy 6iopecypciB i MpMpoaoKOpUCTyBaHHS YRpaiHu

03041, Byn. l'opixyBaTcbkuii nuisx, 19, m. Kuis, Ykpaina
https://orcid.org/0000-0002-1617-7025
Awnarosniit Kymsip
Kanaupat 6iooriuHmux HayK, JOIEHT
HaBuanbHO-HayKOBMIi iHCTUTYT JIiCOBOTO i CaJ0BO-TIAPKOBOT'0 TOCIIOAAPCTBA
HaiionaspHOro yHiBepcuTeTy 6iopecypcis i mpupomokopucTyBaHHS YKpaiHu
03041, Byn. TopixyBaTchkuii nuisix, 19, m. Kuis, Ykpaina
https://orcid.org/0000-0002-1572-0284
Cepriit CeHOOHIH
Kaugumar ciibCbKOrOCIIOAAPChbKUX HAYK, JOIEHT
HaBuanbHO-HayKOBUIt iHCTUTYT JIiCOBOTO i CaI0BO-TIaPKOBOTO rOCTIIOIAPCTBA
HauioHanpHOro yHiBepcutety 6iopecypciB i mpupogoKOpUCTyBaHHS YKpaiHu
03041, Byn. TopixyBaTcekuii nuisix, 19, m. Kuis, Ykpaina
https://orcid.org/0000-0003-3825-2695
Muxaiino SIBHUI
Kaugumar ciibCbKOroCIomapcbKux HayK, AUPEKTOP
KomyHanmpHe mignpreMcTBo «JapHUIIbKe JIiCOTIapKOBe TOCTIOAAaPCTBO»
02092, Bynn. OnpuiikiBcbka, 35, M. KuiB, Ykpaina
https://orcid.org/0009-0006-5863-9255
Onena Kypuno
JoueHT
KuiBcbkuit HallioHaIbHMIT YHiBEpCUTET GYAiBHUIITBA i apXiTeKTypH

03037, mpocrt. ITosiTpsinnx Cuin, 31, m. Kuis, Ykpaina

https://orcid.org/0009-0008-5462-1319

AHoTalis. BUBUeHHS BUIOBOTO PO3MAiTTsI Ta CTAHY JlepeB-TIaM SITOK ITPUPOIM CIIPUSIE IXHBOMY
30epeXXeHHI0 Ta BakKJIMBE [IJI YCBiOMJIEHHS TPOMAJIChKIiCTIO iXHbOI pOJIi B eKocucTemax Ta
€KOJIOTIYHOMY CMafky KpaiHu. MeTa OOCTigKeHHs TOJsArasa B PO3KPUTTI 3HAUEHHS IepeB-
MaM’SITOK MPUPOAY IJIsl CYCITiIbCTBA. 3aBJAHHSIM IIbOTO MOCTiIKeHHSI 6YI0 O3HAOMIIEHHS 3
XapaKTepUCTUKAMU AepeB-I1aM SITOK ITpupoayu B YKpaiHi. I[IpoaHanizoBaHo icTopiio 3aI1oBimaHHS
Ta TpeACTaB/leHi 0COBAMBOCTI OXOPOHM Ta 30epeskeHHsI TakKuUX depeB B YKpaiHi. BussieHo
MOYaTOK MPUPOJ00XOPOHHOI isS/IbHOCTI OO0 3aMOBilaHHS AepeB B YKpaiHi Ta HallaKTUBHIlIi
repiognu. HaBemeHi HallioHaJbHI 0COGJMBOCTI momynspu3aiiii gepeB-maM’aToK mpupoau. Ha
OCHOBIi aHasi3y KajacTpiB 60TaHIYHMX MaM’SITOK npupoay Ykpainu Ta KueBa BCTAHOBJIEHO ix
KiJIbKiCHMIT Ta BUOOBUII CKiaf. BcraHoBieHi Haiibinbul nommpeni (Quercus robur), mommupeHi,
MeHII TomMpeHi Ta pinkicHi (Buxus sempervirens, Catalpa bignonioides, Metasequoia
glyptostroboides, Pseudotsuga menziesii, Rhododendron myrtifolium, Sequoiadendron giganteum Ta
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Tokarieva et al.

iHIIi) BUOM oepeB-naM ITOK IIPUPOAY, HaBeJeHi OCHOBHI ITpo6IeMu 00 IXHbOTO 36epeskKeHHSI.
3a TUITaMM BYJIMUYHMX MOCAMOK GiIbIIICTD JepeB-maM aTOK mpupoau (68 %) — 1e comitepu. st
OI[iHKY 06i3HAHOCTi HAaCeJIeHHSI BUKOPUCTAHO METOJ, COIi0JIOTiYHOTO OMTUTYBAHHS PECTIOHIEHTIB.
BusBieHi iHHOCTI BiKOBUX JepeB, SIKi € HailOiIbII BaXkIMBUMM IJ1s1 HAceJeHHs. BcTaHOBIEHO
BaXK/IMBICTh 06i3HAHOCTI HaceJeHHS PO BiKOBi JepeBa uepes PO3BUTOK €MOIIi/IHOTO 3B’SI3KY 3
HUMM, L0 CIIPUSIE 3aXUCTY AepeB. OTpUMaHi pe3yinbTaTy MOXYTb OYTY BUKOPUCTAHI y TTOIaIbIIiii
3aMOBiJaabHili MisVIbHOCTI, TpY OOMiHi TOCBiZOM HAyKOBI[iB Pi3HMX KpaiH MIOA0 36epeskeHHS
TaKMX JepeB, 36araueHHi iHGopmarlii mpo 0co6aMBOCTi pocTy, icTopyuHi haKkTy UM iHIIi MUTaHHS,
MOB’sI3aHi 3 MMM IepeBaMu

KimrouoBi ciioBa: npuponHo-3anoBinuuii doup YRpainu; ponu Ta BUaK; 36epekeHHs; OXOPOHa;
TIOMYJ/ISIpM3allisl; COLiOKY/IbTYpHA LiHHICTh
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