Received: 02.01.2024 Revised: 27.06.2024 Accepted: 15.08.2024

BIOLOGICAL SYSTEMS: Theory and Innovation /\ p ‘

Journal homepage: https://bioscience.com.ua/en . }\\_/ (
Vol. 15, No. 3, 2024, 79-92 o 2 Al X P

£
N
UDC 574:581.5 DOI: 10.31548/biologiya/3.2024.79

BIOLOGICAL
|| SYsTEmS:

e~

Edaphic aspect in the ecological structure
of the dendroflora in the “Nova Sofiyivka” park

Olha Porokhniava®

PhD in Biological Sciences, Senior Researcher

National Dendrological Park “Sofiyivka” of the National Academy of Sciences of Ukraine
20300, 12a Kyivska Str., Uman, Ukraine

https://orcid.org/0000-0002-9636-9990

Yurii Rumiankov

PhD in Biological Sciences, Head of the Laboratory

National Dendrological Park “Sofiyivka” of the National Academy of Sciences of Ukraine
20300, 12a Kyivska Str., Uman, Ukraine

https://orcid.org/0000-0002-6253-7618

Tetiana Kopylova

PhD in Biological Sciences, Senior Researcher

National Dendrological Park “Sofiyivka” of the National Academy of Sciences of Ukraine
20300, 12a Kyivska Str., Uman, Ukraine

https://orcid.org/0009-0003-0328-5777

Liudmyla Vegera

PhD in Biological Sciences, Senior Researcher

National Dendrological Park “Sofiyivka” of the National Academy of Sciences of Ukraine
20300, 12a Kyivska Str., Uman, Ukraine

https://orcid.org/0000-0003-2512-2664

Valentyna Ponomarenko

PhD in Biological Sciences, Senior Researcher

National Dendrological Park “Sofiyivka” of the National Academy of Sciences of Ukraine
20300, 12a Kyivska Str., Uman, Ukraine

https://orcid.org/0000-0002-2872-6693

Abstract. The conflict between the needs of plants and the ecological characteristics of edaphotope
directly affects the aesthetics of the landscape. In this connection, the compliance of the needs of
woody plants with edaphic conditions was investigated. The purpose of the study was to determine the
edaphic component of the ecological structure of the dendroflora of “Nova Sofiyivka” park to predict
the potential viability of plant communities. The paper used descriptive, statistical, and comparative
research methods. The description of the park’s dendroflora was made according to the instructions for
the inventory of green spaces in localities of Ukraine. The species composition was determined using
plant identification guides, and the relevance of species names was verified according to the current
international classification. Ecological analysis of dendroflora was performed based on ecological
scales, in which plants were divided into 7 ecological groups depending on the soil moisture regime,
moisture variability, aeration, acidity, total salt regime, carbonates and nitrogen content. In the
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dendrology of the park, mesophytes predominate in terms of sensitivity to the soil moisture regime,
hemihydrocontrastophobes predominate in terms of variability, hemiaerophobes predominate in terms
of air regime, neutrophils predominate in terms of acidity, mesotrophs predominate in terms of salt
regime, acarbonatophiles predominate in terms of carbonates content, and nitrophiles predominate
in terms of nitrogen content. The survey revealed a rational solution to the problem of providing
appropriate soil moisture conditions for plants belonging to the eco-groups of hydrocontrastophobes,
hygromesophytes, and hygrophytes. To meet the needs of eco-groups of subacidophiles and acidophiles
in low soil acidity, the root-containing soil layer was replaced with a peat mixture with the appropriate
pH before planting. The practical significance of the results obtained lies in the possibility of their use
by gardening specialists to optimise plantings, considering edaphic conditions that affect the increase
in plant resistance and reduce the intensity of plant care. Plants for which planting sites are selected

based on their environmental needs are more vital and durable

Keywords: species composition; edaphotope; eco-group; coenosis; urbanised environment

INTRODUCTION

The expansion of urbanised territories leads to
disruption of the natural ecosystem by changing
the structure and processes of its functioning as
a result of anthropogenic activities. In order to at
least partially compensate for destructive natural
phenomena to reduce negative environmental, so-
cio-economic, and other consequences, integrated
green areas are created in the urban environment.

The context of sustainable development of ur-
banised territories is based on the establishment
of residential garden and park landscapes using
plant communities formed from highly decorative
and sustainable plants (Orloci & Fekete, 2023).
Urban greening is not only aesthetically pleasing,
but its role in ex situ plant biodiversity conser-
vation strategies is equally important (Ismail et
al., 2021; Wang et al., 2024). The creation of dec-
orative compositions contributes to the introduc-
tion and maintenance of valuable collections of
woody and herbaceous plants, which leads to the
establishment of a unique artificial phytocenosis.
As indicated by S. Didenko & O. Shynder (2023),
mature artificial phytocenoses are the most re-
sistant to colonisation by undesirable native spe-
cies and many rare plants are found in such plant
communities, which successfully form stable pop-
ulations. Results of the study by T. Krivomaz et
al. (2022) indicate that green spaces improve mi-
croclimatic conditions in an urbanised environ-
ment, enrich the air with oxygen, promote the ab-
sorption of excess carbon dioxide, purify dust, and
reduce the number of pathogenic microorganisms.

According to J. Konarska et al. (2023), woody
plants provide numerous ecosystem services,

including mitigation of urban heat. However, the
cooling effect of plantings is often reduced due
to reduced growth of vegetative organs and poor
sanitary condition, which is associated with diffi-
cult growing conditions in an urbanised environ-
ment, which can be compensated by an increase
in the area of green areas. Recreational, cognitive,
educational, and cultural functions of parks are of
great social importance. The study by J. Cubino &
J. Retana (2023) concluded that biodiversity and
the quantitative composition of plantings have a
high level of correlation with human life expec-
tancy. A high level of biodiversity and the satu-
ration of space with plant communities increases
human viability. In this regard, increasing the area
occupied by green spaces is a promising area for
optimising urban space. The species composition
of urban flora depends on the bio-ecological char-
acteristics of plants and the microclimatic con-
ditions of green areas (Muzychenko et al., 2020).
Environmental monitoring of flora is especially
important in conditions of anthropogenically al-
tered landscapes to assess the current state and
predict trends in changes in its components in
the future (Stakhiv et al., 2021; Optasyuk & Hry-
gorchuk, 2021; Oliferchuk et al., 2023).

The stability of the created coenosis can
be predicted based on the analysis of the eco-
logical structure of the dendroflora. Ecological
analysis determines the ecological and biolog-
ical features of species and their relationships
with the habitat. T. Marucha et al. (2023) point
out that in the conditions of significant anthro-
pogenic impact on the natural environment, is-
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sues related to determining the current state of
the vegetation cover of protected areas are of
particular relevance, because the development
of scientific foundations for rational use of nat-
ural resources and protection of the plant world
is impossible without a deep study of the flora.
When creating new garden and park facilities, it
is important to consider the compliance of the
range of plants used with the ecotope. Problems
of conflict between plant needs and environmen-
tal conditions strongly affect the aesthetic con-
dition of plantings. According to N. Melnychuk &
Ya. Henyk (2019), climate-forming properties of
the main sinusia unifiers should be used for the
development of park and forest park phytocoe-
noses with high aesthetic value and favourable
sanitary and hygienic conditions. S. Rogovskyi et
al. (2023) indicate that the viability of trees, in
addition to abiotic factors, is also affected by ex-
cessive thickening of the stand and competition
between plants for light, moisture, and mineral
nutrition elements. Edaphic conditions affect
the natural restoration of plant communities.
The importance of this statement is highlight-
ed in the paper by T. Murphy et al. (2024), where
the authors scientifically confirmed the critical
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importance of soil moisture for plant survival at
an early stage of ontogenesis.

Edaphotope directly affects the structure and
productivity of plant communities, their stability,
durability, and aesthetic appeal. The purpose of
the study was to investigate the edaphic compo-
nents of the ecological structure of the dendroflo-
ra in the park under study to assess the potential
viability of the site’s ecosystems. To achieve this
goal, the following tasks were defined: to perform
an inventory of dendroflora; to analyse the fas-
tidiousness of woody plants to edaphic environ-
mental conditions; to identify the compliance of
the growing conditions of woody plants with their
edaphic needs.

MATERIALS AND METHODS

As of 2020, the territory of the city of Uman is
4,787 hectares, of which 1,239.6 hectares are
green spaces, including city parks, squares, street
greenery, educational institutions, memorial ar-
eas, household plots, etc. “Nova Sofiyivka” park
is a new recreational facility that was opened to
the public on 14 July 2019. The Park is part of the
National Dendrological Park “Sofiyivka” of the Na-
tional Academy of Sciences of Ukraine (Fig. 1).

%,
%

Figure 1. Location of the “Nova Sofiyivka” park

Source: compiled by the authors

All compositions on its territory were created
during 2018-2019 on an area cleared of previous

vegetation using a modern range of ornamental
plants. The park, with an area of 10.7 hectares, was
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created in the lower reaches of the Kamianka Riv-
er, outside the historical part of Sofiyivka. The new
part is built in an eclectic style, consists of nine
separate ideological and planning compositions
placed along the riverbed and combined into
one complex using an alley and trail network.
The study was conducted during 2020-2023. The
inventory control of the park’s dendroflora was
carried out in accordance with the Instructions
for the Inventory of Green Spaces in Settlements
of Ukraine (Order of the State Committee for
Construction, Architecture and Housing Policy
of Ukraine No. 226 “On the Approval of the In-
structions for the Inventory of Green Spaces for
the Inventory of Green Spaces in Settlements of
Ukraine”, 2001). The preparatory stage included
determining the territory to be inventoried, pre-
paring a map scheme for accounting for plant-
ings, developing an inventory plan, and selecting
accounting methods. The continuous invento-
ry method was chosen for the study. The actual
field survey consisted of establishing the bound-
aries of the inventoried plots. A visual inspection
of each tree plant was carried out, and data on
species, age, sanitary condition, height, trunk di-
ameter at a height of 1.3 m, crown diameter, and
plant location on a map were recorded. The stage
of processing the results for our study included
the creation of a summary list of the number of
plants, grouping of plants by species composi-
tion, summing up the amount and percentage of
participation in the plantation.

Species identification was performed using
Plants of the World Online (n.d.), and the rele-
vance of species names was checked according to
the international classification The Word Flora
Online (n.d.). The ecological analysis of dendro-
flora was performed based on ecological scales
developed by Ya.P. Didukh (Didukh, 2011). The
park’s dendroflora in the edaphotope category
was divided into eco-groups according to the ra-
tio of plants to the soil moisture regime, moisture
variability, soil aeration, acidity, total salt regime,
carbonates and nitrogen content. The paper used
a descriptive method that consisted in determin-
ing the edaphic conditions optimal for successful
growth and development of plants, a statistical
method that helped to identify the frequency of
occurrence of a species in the structure of den-
droflora, and a comparative method that evalu-

ated whether the requirements of plants meet
the conditions of edaphotope. The research was
carried out in accordance with the current leg-
islation of Ukraine, international standards for
editors and authors, recommendations of the
Committee on Publication Ethics (COPE) and
according to the Ethical Code of a Scientist of
Ukraine (Resolution of the National Academy of
Sciences of Ukraine No. 2 “On the Ethical Code of
a Scientist”, 2009). The principles of the UN Con-
vention on Biological Diversity (Convention on
Biological Diversity, 1992) were not violated. The
paper contains original data provided directly by
the authors, who are listed in the authorship of
the publication.

RESULTS AND DISCUSSION

The territory of “Nova Sofiyivka” park is dominat-
ed by regraded chernozem, which is concentrated
on the slopes of ravines, while meadow-bog soil
dominates in the lower reaches along the river-
bed. Regraded chernozem contains 3.7-4% hu-
mus, has a high level of absorbed cations, which
contain the most calcium - 21.0-28.0 mg-Eq per
100 g of soil. The content of metabolic magne-
sium is 4.0-4.7 mg-Eq per 100 g of soil. Content
of Si0, is approximately 80.0%, Fe,O, - 3.1-3.2%,
AL,O, - 10.0-11.0%, CaO - 1.9-2.5%, MgO - 0.9-
1.5%, P,0, - 11.0-14.1 mg/100 g, KO - 8.6-
11.8 mg/100 g. The share of total phosphorus is
0.1-0.15%, potassium - 1.9-2.7%, nitrogen - 0.1-
0.2%. The degree of base saturation is high — over
90%. According to the pH of the salt extract, the
regraded chernozem is neutral — 5.7-6.4%. Mead-
ow-marsh soil contains 3.0-4.1% humus. The sum
of exchange cations varies deep into the profile in
the range of 14.2-31.9 mg-Eq per 100 g of soil.

The degree of saturation of the soil absorp-
tion complex is about 90%. Content of SiO, -
62.7-86.2%, Fe,0, - 1.0-2.6%, AL,0, - 3.2-6.5%,
CaO - 3.2-10.5%, MgO - 0.4-0.8%, nitrogen —
0.08-0.30%, P,0, - 1.73-2.52 mg/100 g, K,0 -
0.68-0.85 mg/100 g. The acidity of salt extract is
7.0-7.2%. An inventory of the dendroflora of “Nova
Sofiyivka” park revealed that 112 taxa of woody
plants were used to form plant compositions. The
range of woody plants was selected to create a cul-
tural phytocenosis focused on the dominance of
mesophytes — plants adapted to fresh forest and
meadow habitats (Fig. 2).
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Figure 2. Distribution of dendroflora species in “Nova Sofiyivka” park
into eco-groups in relation to the soil moisture regime

Source: compiled by the authors

It was found that the groups of hygromes-
ophytes — plants of moist forest-meadow habi-
tats and hygrophytes adapted to grey-earth for-
est-meadow ecotopes — occupy almost the same
share, differing by less than 1%. Types of subxe-
rophytes characterised by the ability to grow in
meadow-steppe conditions with low moisture
content and submesophytes - adapted to fairly
dry forest-meadow habitats with moderate mois-
ture content of the soil layer, have the smallest
share of participation in the coenosis. No other
groups were found in the park’s dendroflora. The
use of dendroflora with such a composition is a
rational solution, since the dominance of meso-
phytes is characteristic of most of the flora of the
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temperate zone, to which the “Nova Sofiyivka”
park geographically belongs. Significant share of
hygromesophytes and hygrophytes require wa-
terlogged areas, the requirements of these plant
groups are met by taking into consideration the
terrain in the selection of planting sites and reg-
ular artificial irrigation.

Relation of species to soil moisture condi-
tions has one of the priority values when creating
plantings, because an improperly selected range of
plants can lead to the collapse of the plantings and
disrupt the entire compositional design. The den-
droflora of “Nova Sofiyivka” park is dominated by
a group of hemihydrocontrastophobes, which are
in the central part of the ecological scale (Fig. 3).

75.7

Ecogroups

Figure 3. Distribution of dendroflora species in “Nova Sofiyivka” park into eco-groups
in relation to changes in humidification conditions

Source: compiled by the authors
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Plants of this group need moderate uneven
moistening of the root layer of the soil with its
complete soaking. The eco-group of hydrocontras-
tophobes (plants of ecotopes with uniform stable
moistening by soil and partially surface waters of
the root layer) is significantly inferior in quantity
to the previous group. Hemihydrocontrastophiles
have the smallest proportion in the composition of
dendroflora, they successfully withstand dry for-
est-meadow and meadow-steppe conditions with
unevenmoisture of theroot-bearingsoil layer. Other
eco-groups are not represented in the dendroflora.

The fastidiousness of selected woody plants
to the stability and intensity of soil moisture is

fully satisfied on the territory of the park, espe-
cially for hydrocontrastophobes for which low-ly-
ing planting sites with surface ground water are
selected and an irrigation system is provided.
Analysis of the ratio of park dendroflora to soil
aeration (Fig. 4) showed the absolute dominance
of the group of hemiaerophobes - plants that grow
on moderately aerated soils. The location of the
polynomial trend indicates the emergence of a
range of plants from species that do not require
specific wetlands or highly aerated soils. In terms
of soil acidity, the park’s dendroflora is dominated
by neutrophils — species that successfully grow on
soils with an acidity of pH=6.5-7.1 (Fig. 5).
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Figure 4. Distribution of dendroflora species in “Nova Sofiyivka” park
into eco-groups in relation to soil aeration

Source: compiled by the authors
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Figure 5. Distribution of dendroflora species in “Nova Sofiyivka” park
into eco-groups in relation to soil acidity

Source: compiled by the authors
The predominance of such plants in the se-

lection of the assortment for landscaping facili-
tates their adaptation to new conditions, as the

84

soils of the region of implementation are neutral.
Acidophiles and subacidophiles together occu-
py a fairly significant share — 22.3%, due to their
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bioecological characteristics, they require acidic
(pH = 4.5-5.5) and slightly acidic (pH = 5.5-6.5)
soils. To meet the needs of these plants, the soil
was replaced with a peat mixture with the appro-
priate acidity, which is especially important for
growing rhododendrons, hydrangeas, and magno-
lias. Subbasiphils make up only 7.8%, these spe-
cies grow best on alkaline soils with pH=7.2-7.7,
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but they also withstand neutral conditions quite
well and generally do not require replacing the
soil mixture and creating special soil conditions.
The distribution of species by salt regime revealed
absolute dominance of the mesotrophic group in
the composition of dendroflora (Fig. 6) that re-
quire non-saline sod-podzolic, grey forest and
meadow-swamp soils with a washing regime.
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Figure 6. Distribution of dendroflora species in “Nova Sofiyivka” park
into ecological groups in relation to the general salt regime of the soil

Source: compiled by the authors

The second place with a share of 14.6% is
occupied by a group of semieutrophs growing on
dark grey forest soils, podzolic chernozems en-
riched with salt (150-200 mg/L) with the content
of HCO,™ - 4-16 mg/100 g of soil, and traces of
SO,” and CI" in some types. Such soils are char-
acterised by leaching and podzolisation processes.
Groups of eutrophs and semioligotrophs occupy
a small share, plants of the first group need soils
enriched with salts of upper chernozems, devel-
oped sod-podzolic soils with no signs of salinity,

30 20.4

Share
of distribution, %

10 0 5.9

o
o
a

S

A

the second group can withstand washing poor in
salt, strongly leached sod-podzolic and brown for-
est soils. The deviation of the polynomial trend
indicates that there are no species in the range of
used plants that require soils with chloride salting,
because the soil conditions of the object of green-
ing implementation are not able to meet the re-
quirements of eco-groups of plants placed on the
right side of the graph. According to the sensitivity
to the content of carbonates in the soil, the park’s
dendroflora is divided into 7 eco-groups (Fig. 7).
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Figure 7. Distribution of dendroflora species in “Nova Sofiyivka” park
into ecological groups in relation to the content of carbonates in the soil

Source: compiled by the authors
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According to these data, the dominant group
of acarbonatophiles requires neutral habitats and
is tolerant to a small content of carbonates in the
soil (CaO, MgO = 0.5-1.5%), which do not rise to
the upper layers due to the washing regime. These
are the characteristics of podzolised grey forest
soils formed on loessial soils.

The groups hemicarbonatophobes and hem-
icarbonatophiles differ by 1% and occupy an in-
termediate position. The first group includes
plants that avoid carbonate substrates and grow
on podzolic, meadow, and gley soils, while the
second group grows on washed - out, sufficient-
ly carbonate-rich chernozems (CaO, MgO = 1.5-
5%). The proportion of carbonatophiles (plants
that prefer to grow on carbonate soils where CaO,
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MgO = 5-10%) and carbonatophobes (plants that
do not grow on carbonate soils (CaO, Mg0=0.05%),
but on soils formed on acidic silicate soils (sands,
granites, gneiss, etc.) is not significant and is less
than 10%. A slight deviation of the polynomial
trend to the right indicates the predominance of
carbonatophilic species in the dendroflora, which
corresponds to the natural edaphic conditions of
the “Nova Sofiyivka” park, which is located on the
granite batolite, the main parent rock of most of
the territory is a forest rich in calcium carbonates
and modern alluvial-deluvial deposits. The content
of nitrogen compounds is one of the most impor-
tant components of soil trophicity, and 3 groups of
plants are distinguished in the park’s dendroflora
by their tolerance to this edaphic factor (Fig. 8).
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Figure 8. Distribution of dendroflora species in “Nova Sofiyivka” park
into ecological groups in relation to the nitrogen content in the soil

Source: compiled by the authors

The leading place belongs to nitrophiles,
which need soils sufficiently provided with min-
eral nitrogen. The second place is occupied by
geminitrophils — plants that grow on soils that
are moderately provided with mineral nitrogen.
The smallest proportion is allocated to subanitro-
philes that can withstand oligotrophic soils poor
in mineral nitrogen. The detected trend deviation
to the left indicates that the range of woody plants
can grow successfully in soils with a low content of
nitrogen compounds. The detailed analysis of the
compliance of the edaphic needs of woody plants
with the conditions of the ecotope applied in the
study allowed assessing the adequacy of the se-
lection of an assortment of plants for the created
landscaping object.

The detailed analysis applied in this paper
helped to find out whether the edaphic needs of
woody plants correspond to the conditions of the

park’s ecotope. As indicated by V. Melnyk & N. De-
nysyuk (2020), to implement the tasks of the mod-
ern environmental policy of Ukraine and other
legal documents regulating the issues of greening
urbanised territories, it is important to conduct re-
search on the taxonomic and ecological structure
of dendroflora of parks and squares. The research-
ers prove that the compliance of growing condi-
tions with the ecological requirements of woody
and shrubby plants is the basis for the creation of
durable green spaces, so in Rivne, the predominant
group in terms of moisture demand is mesophytes,
which accounted for 70.0% of all described plants,
the percentage of xerophytes, xeromesophytes,
and mesohygrophytes varied from 13.0-17.0%, the
smallest share was hygrophytes — about 2.0%.
Thisratio of ecological groups, according to the
researchers, is conditioned by the lack of optimal
humidification conditions. Mesophytes are a fairly

86 Biological Systems: Theory and Innovation, Vol. 15, No. 3, 2024



common ecological group, which is confirmed in
the studies by M. Tsybulia (2021) dedicated to the
flora of the “Male Polissia” National Nature Park
and A. Dzyba (2023), who investigated the ecolog-
ical classification of dendroflora of parks-mon-
uments of landscape art. The dominance of this
group of plants is proved in the descriptions of the
flora of the tracts of the Vizhnytskyi National Na-
ture Park by T. Morozova (2024) and the study by
A. Lisnichuk & N. Hutsalo (2020) dedicated to the
analysis of plant expositions of the Kremenets Bo-
tanical Garden. To create the “Nova Sofiyivka” park,
preference is given to woody mesophytes adapted
to fresh forest habitats with complete moistening
of the root layer of the soil by rain and meltwa-
ter. The use of mesophytes is a rational solution,
because they dominate the flora of the Right-
Bank Forest-Steppe of Ukraine (Dayneko, 2020).

During the period of climate change, as noted
by T. Hwang et al. (2020), it is expected that tem-
peratures will rise and hydrological extremes will
increase, despite the fact that warming has some
positive effects on plants, contributes to an in-
crease in the duration of the growing season and
an increase of CO, concentrations in the atmos-
phere, the increased variability of the hydrological
component of the climate will lead to an increase
in the duration of dry periods, which can cause
mass death of woody plants. For these reasons, the
use of drought-resistant plants will allow creating
long-lasting decorative park spaces.

The study by O. Ivanchenko & V. Bessono-
va (2020) emphasised that in the conditions of
the central moderately arid agroclimatic region,
xerophytes predominate in the humidification re-
gime - 39.0%, mesophytes — 28.5% — are in second
place, and hygrophytes — 0.7% — have the smallest
share. The expediency of using xeromesophytes
is clearly substantiated by T. Boiko et al. (2020),
who revealed the problems of resistance of woody
plants in the conditions of southern Ukraine, and
proves the prospects of using this group of plants.
The “Nova Sofiyivka” contains two groups of
plants resistant to arid conditions — subxerophytes
(9.7%) and submesophytes (8.7%), which can later
form the basis of park compositions.

Eco-groups of hygrophytes (22.3%) and hy-
gromesophytes (21.4%) have a significant share in
the park’s dendroflora, but all these plants are lo-
cated in areas with surface underground water and
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in conditions of constant artificial irrigation. In
general, the park’s dendroflora is correctly selected
in relation to the soil moisture regime, dominated
by the eco-group of mesophytes, which is suc-
cessfully combined in compositions with subxero-
phytes and submesophytes. The created plantings
are stable in arid conditions, which is quite prom-
ising due to the aridisation of the Forest-Steppe
(Kalashnikova & Doroshenko, 2020). Soil moisture
affects the distribution of woody plants (Davis et
al., 2022), is important for drought monitoring and
climate modelling (Gallego-Elvira et al., 2019; Li
& Sawada, 2022). In terms of tolerance to the var-
iability of soil moisture, the park is dominated by
hemihydrocontrastophobes, plants of this ecolog-
ical group can withstand uneven moisture, which
fully corresponds to the weather and climatic con-
ditions of the area of introduction. Most of the
park’s plants (81.6%) belong to hemiaerophobes,
which do not require specific soil air conditions for
successful growth and development.

Soil acidity is essential for the absorption of
phosphorus, which is an essential element for
plant nutrition and affects the growth of vegeta-
tive organs. However, M. Wavrek et al. (2023) indi-
cate that the availability of this element is limited
by pH, it decreases above 7.5 and below 6.5, with
the most optimal pH for accumulation considered
to be 6.5. The pH values of the park’s soils indicate
a sufficient proportion of phosphorus for the suc-
cessful growth and development of cultigenic den-
droflora. The level of soil acidity has a significant
impact on growth processes, for example O. Di-
dur et al. (2023) they prove the existence of a close
relationship between pH levels and soil buffering
values, that is, the potential of the soil that controls
the accumulation and consumption of a certain el-
ement of fertility. In terms of soil pH, neutrophils
dominate the park — 69.9%, which corresponds to
the existing soil acidity. However, acidophiles and
subacidophiles have a fairly significant proportion
of dendroflora and require completely different
soil pH values for successful nutrition and func-
tioning. Non-compliance of acidity indicators
with the needs of plants for these groups affects
the functioning of the roots, which leads to chlo-
rosis, slowing growth and low viability (Turner et
al., 2020). To meet the needs of subacidophilic and
acidophilic plants, the soil was replaced with a
peat mixture with a pH of 4.5-6.5 before planting.
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As noted by U. Ates & D. Demiroglu (2024),
the creation of sustainable green areas is crucial
in urban design and is not possible without con-
sidering environmental factors and environmen-
tal characteristics of the implementation area.
The researchers suggest that plants with high
environmental tolerance should be used for this
purpose. In the study devoted to woody plants
in modern and historical parks in Kilis (Turkey),
the researchers stressed that almost half (46.8%)
of plants in resistant plant communities had a
high tolerance to soil salinity. The salt regime
directly affects the processes of soil formation
and plant adaptation. The basis of the dendroflo-
ra of the “Nova Sofiyivka” park was created with
the participation of mesotrophs. The selected
group of plants prevails in stable dendrocenoses
with average soil trophism, which was proved by
I. Komarova & E. Yevtushenko (2021), and S. Po-
totska (2024), so high viability of these woody
plants in the park is to be expected. Mineral ni-
trogen is an integral element of plant nutrition,
nitrophils and geminitrophils are the basis of
plantings due to the demand for soil nitrogen
content in the park, and the edaphic conditions
of the park for these groups of plants are ade-
quate and meet their needs. It is important to
control the level of nitrogen in the soil, because
plant groups in areas with a low nitrogen content
are more sensitive to fluctuations in soil mois-
ture than plant groups in areas rich in nitrogen
(Shovon et al., 2020).

Due to the fact that “Nova Sofiyivka” park
was created on a completely modified site, al-
most 90% of the territory was subject to complete
reconstruction and optimisation, so in the next
10-20 years a number of floral changes should be
expected, which are outlined and substantiated
in the study by K. Molozhon et al. (2023), which
indicates that under reconstruction conditions,
soil aeration increases, the level of variability
in the moisture regime and acidity of edapho-
tope increases, and the content of carbonates
and nitrogen increases. The conditions of the
reconstructed object become more suitable for
hemihydrocontrastophobes, acarbonatophiles,
eunitrophiles, and hemiaerophobes. Based on
the analysis of the ecological structure of the
dendroflora, it was determined that the edaphic
conditions meet the needs of the park’s woody

plants. Further observations on the adaptation
and success of plant growth and development and
studies of edaphic indicators that affect the phy-
toindication assessment will reveal phytocenotic
processes in park communities in more detail.

CONCLUSIONS

The ecological structure of the Dendroflora of
“Nova Sofiyivka” park was investigated in the
context of the edaphic aspect. The flora included
112 taxa of woody plants. In relation to the wa-
ter regime of the soil, the largest number of taxa
belonged to mesophytes, which need complete
moistening of the root layer. Plants of this group
met the conditions of edaphotope, which sim-
plifies agricultural care techniques. Hygrophytes
(22.3%) and hygromesophytes (21.4%) are most
vulnerable to moisture deficiency, which led to
the selection of low-lying planting sites and ad-
ditional use of artificial irrigation. Subxerophytes
(9.7%) and submesophytes (8.7%) are the most
drought-resistant of the existing eco-groups and
the most promising in the conditions of climate
aridisation. In terms of tolerance to soil moisture
variability, hemihydrocontrastophobes dominate
(75.7%), which can withstand moderately uneven
soil moisture in the park. It was found that hemi-
aerophobic plants (81.6%), which are fully adapted
to the existing moderately aerated soil, are most
demanding for soil aeration. The distribution of
dendroflora in relation to soil acidity showed a
preference for neutrophils (69.9%), which suc-
cessfully grow on neutral soils of the park. For
acid-dependent plants — acidophiles (8.7%) and
subacidophiles (13.6%), specific soil conditions
have been created (artificial substrate with peat
dominance), plants of these groups need constant
monitoring of the soil pH level.

The dominance of the mesotrophic group in
the dendroflora composition (69.9%) is consist-
ent with the existing soils with average trophic
content. The carbonate content in the park’s soils
fully meets the needs of acarbonatophilic plants
(47.6%). Nitrophiles predominate in soil nitrogen
(45.6%) — plants are typical for soils sufficiently
provided with mineral nitrogen, but a significant
proportion of geminitrophiles (36.9%) and sub-
anitrophiles (17.5%) indicates tolerance to soils
with a low content of nitrogen compounds, which
will positively affect the stability of the plant
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group. Further study of the viability and mecha-
nisms of plant adaptation to changing conditions
of the “Nova Sofiyivka” park’s environmental
habitat as an object of intensive recreation during
the period of climate change will reveal the mech-
anisms of regulating the balance in the human-
plant-soil system. Detailed research is required
to investigate changes in the mechanical and bi-
ochemical composition of soils depending on the
age structure of the dendroflora and the stage of
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Anoranig. KoHdmikt MiX morpe6amMyu pOCIMH Ta €KOJOTiYHMMM XapaKTepucTMKamyu enadoTorry
6esrocepeHbO BIUIMBAE HA €CTETUKY JaHAMadTy. Y 3B’13Ky 3 UMM JOCTIKEHO BiIMOBiAHICTb MOTPE6
IepeBHMX POCIMH enmadiuyHMM ymoBaM. MeTa OOCTimKeHHS Tepenbavasia BU3HAUeHHS enadivuHoi
CK/IaIoBOI  eKOJIOoTiuHOi CTPyKTypu neHapodmaopu mapky «Hosa CodiiBka» AJiT MPOrHO3YBaHHS
MOTEHIIiIHOT KUTTE3TATHOCTI POCIMHHOTO YrpymyBaHHA. Y POGOTi 3acTOCOBAHO OMMCOBMIA,
CTAaTUCTUYHUIT Ta TIOPiBHSVIBHMIT MeTOAU HOCTimkeHHS. Omuc maeHApodIopu TapKy BUKOHAHO
3TigHO iHCTPYKIIii 3 iHBeHTapm3alii 3eeHMX HacapkeHb Y HaceJeHUX IMyHKTaxX YKpainu. BumoBuit
CKJIa[ BM3HAUEHO 3a JOMOMOTOI0 BU3HAUHMKIB POCAMH, aKTyaJbHICTh BUIOBUX HA3B Y3TOIKEHO
BiIMOBimHO M0 cydacHoi mixkHapomHoi kiacudikaiii. Ekonoriuanit ananis meHapodaopyu BMKOHAHO
Ha OCHOBi eKOJIOTiUHMX IIKaJ, Y SIKMX POCIMHM OGY/I0 PO3MiJeHO Ha 7 eKOrpyIl 3aJeKHO Bil pekumy
3BOJIOKEHHSI I'PYHTY, MiHJIMBOCTi 3BOJIOKEHHSI, aepailii, KMCJIOTHOCTI, 3aTaJbHOTO CObOBOTO PEXMUMY,
BMicTy Kap6oHaTiB Ta a3oTy. Y meHapodsopi mapky 3a BUGATUBICTIO 10 PEKMUMY 3BOJIOXKEHHSI IPYHTY
nmepeBakaloTb Me30(iTu, 3a MiHIUBICTIO — TeMiriApoKOHTpacToPoOM, 32 MOBITPSIHUM PEKUMOM —
remiaepoo6u, 3a KUCIOTHICTIO — HeiTpodinm, 3a COTbOBMM PEKMMOM — Me30Tpodu, 3a BMiCTOM
KapOoHaTiB — akap6oHaTodinn, 3a BMicToM a3oty — HiTpodinn. O6CTeskeHHSI BUSIBUIO pallioHaTbHE
BUpIlIEHHS Mpo6ieMy 3a6e3TeveHHs BiAIIOBiTHMMM YMOBaMM I'PYHTOBOTO 3BOJIOKEHHSI POCINMH, IO
HaJIeskaTh 10 eKOTPYII TilpOKOHTpacTodo6iB, rirpomesoditiB Ta rirpoditis. 1151 3a10BONEHHS TOTPe6
ekorpyn cybanumodinis ta auumodinaiB y HM3bKil KMCIOTHOCTI I'PYHTY Iepe[ MOCagKoI0 POCIMH G0
3aCTOCOBAHO 3aMiHy KOPEHEeBMiCHOTO Iapy I'PyHTY Ha Topdocymim 3 BimmoBimuum pH. IIpakTuyHa
LiHHICTh OTPUMAHMX PE3YJIbTATiB TOJSITAE Y MOXIMBOCTI iX BMKOpPUCTaHHS (axiBIsIMM Cal0BO-
MapKOBOTO rOCIOAaPCTBA /IS OIITUMIi3allii MocafoK 3 BpaxyBaHHIM efadidHIX YMOB, 1[0 BIUIMBAIOThH Ha
MiABUIIEHHS CTi/IKOCTi POCVH Ta 3MEHIIYIOTh iIHTEHCUBHICTD TOMISIY 32 HACAI3KEeHHSIMM, aJisKe POCTVHYI
IS SIKVIX TTiAi6paHi Miclist TOCafKy 3 BpaxyBaHHSIM iX eKOJIOTiYHMX MOTPe6 GiIbIll JKUTTEBI Ta JOBTOBiUHi
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