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Abstract. Features of decorative plants within urban ecosystems can be used to create highly decorative
plantings with a long-lasting aesthetic effect that interacts harmoniously with urban systems.The study
aims to determine the degree of decorativeness of dendrosozoexotics of the family Araliaceae Juss.
Represented in the collection plantations of botanical gardens in Kyiv. A comprehensive assessment of
the decorative effect of 8 species of woody plants of the Araliaceae family was conducted. The results of
the assessment of the degree of decorativeness of the studied plant species were presented, noting that
2 species have a high degree of decorativeness (Aralia. elata (Miq.) Seem. and Eleutherococcus lasiogyne
(Harms) S.Y.Hu), 5 species are characterised by a high degree of decorativeness (Kalopanax septemlobus
(Thunb.) Koidz, Eleutherococcus senticosus (Rupr. & Maxim.) Maxim., Eleutherococcus sessiliflorus (Rupr.
& Maxim.) S.Y. Hu, Eleutherococcus trifoliatus (L. f) S.Y. Hu, Eleutherococcus wardii (WW.Sm.) S.Y.Hu.)
Mediocre decorativeness was noted in one species - Eleutherococcus sieboldianus (Makino) Koidz. The
dynamics of seasonal decorativeness of dendrosozoan exotics of the family Araliaceae were analysed,
determining a high degree of decorativeness in 87.5 % of the studied plant species. The peak of the
decorative effect of dendrosozoexotics occurs in summer and lasts approximately 120 days (from 3
decades of May to 2 decades of September), which is associated with biological characteristics and
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Comprehensive assessment of the decorative value...

phases of the ontogeny of introductions, in particular, long periods of flowering, fruit formation and
ripening. The results obtained are the basis for optimising the species composition of urban and park
plantations in megacities and increasing their decorative effect in an urban environment, accounting
for the resistance of the studied plant species to anthropogenic load

Keywords: seasonal ornamentation; dendrosozoexotics; phytodesign; introductions; medicinal

plants; flowering; fruiting; vegetation

Introduction

In the current conditions of urbanisation and
climate change, the conservation and use of or-
namental woody plants in green areas of cities
is of particular importance. Species of the Aral-
iaceae Juss. family are prominent among orna-
mental plants due to their aesthetic properties,
resistance to adverse environmental conditions
and ecological value. The collection plantings of
botanical gardens are an ideal basis for study-
ing these plants, which can be used to conduct
a comprehensive assessment of their decorative
and adaptive potential, as well as to develop rec-
ommendations for their use in landscaping.

According to V.L. Matviychuk et al. (2021), hu-
man perception of the environment depends on
the features of the terrain and the location of dif-
ferent types of plantations on the territory. Rep-
resentatives of the plant world are characterised
by a wide morphological divergence, featuring
certain decorative effects that can be assessed by
measuring the strength of the emotional impact
on the observer, thus plants are a key component
of phytodesign. The decorativeness of plants is
manifested in their external morphological fea-
tures - the size and habit of the crown, the shape
of leaves, flowers and fruits, the colour of flowers
and leaves, the texture of surfaces,and the aroma.
According to S.F. Nilufer et al. (2013), an equal-
ly important feature of plants is their dynamism
throughout the entire period of life.

The evaluation of the decorative qualities
of dendrosozophytes is relevant in Ukrainian re-
search, especially in terms of their further imple-
mentation in the green space system. Scientists
address the use of comprehensive methods for

assessing decorativeness, which includes aesthet-
ic, ecological and adaptive components. M. Matu-
siak et al. (2021) assessed the decorative proper-
ties of representatives of the Magnolia L. genus in
the Vinnytsia region using a classical scale that
incorporates such indicators as shape, structure,
and colour of the main morphological elements.
This study not only confirmed the high potential
of plants of this genus for landscaping but also
contributed to the development of recommen-
dations for their compositional use in urban en-
vironments. Another study by T.O. Boiko (2024)
addressed representatives of the Rosaceae Juss
family. The results of this study emphasised the
importance of combining species diversity with
practical aspects of landscape design aimed at
preserving biodiversity and improving the eco-
logical state of the region.

The study of complex and seasonal decora-
tiveness of dendrosophytes based on phenologi-
cal observations was carried out by N. Demchen-
ko et al. (2019). The study analysed the decorative
qualities of representatives of the Magnoliaceae
Juss family. The authors assessed the adaptive
capabilities of these plants and their use in land-
scaping. V.P. Shlapak & N.P. Shpak (2018) pre-
sented the results of a study of the complex and
seasonal decorative qualities of introduced plants
in the Right-Bank Forest-Steppe and Steppe of
Ukraine. In particular, the study included an as-
sessment of the adaptation potential and deco-
rative characteristics of the Ailanthus altissima
(Mill.) species, which can determine its prospects
for use in landscaping. The authors analysed the
processes of introduction and acclimatisation of
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this species, analysing the factors that affect its
stability, growth and decorative properties in dif-
ferent seasons of the year.

Turkish scientists B. Mutlu & S. Alp (2023),
studying the aesthetic characteristics of Amyg-
dalus species, evaluated plants according to aes-
thetic components, where harmony, contrast, bal-
ance, and accent affected the perception of the
composition. Y. Hu et al. (2023) studied the deco-
rative characteristics of plants, in particular mor-
phological characteristics (height and branching
of the stem, size and shape of leaves, structure of
flowers and fruits), colour characteristics (colour
of flowers, fruits, leaves, bark), textural character-
istics (bark, leaves, flowers), which are important
in assessing the decorative effect of plants.

The study by K.Wang et al. (2018), which ana-
lysed the complex and seasonal decorative qual-
ities of 12 deciduous representatives of the Aral-
iaceae family, was devoted to the establishment
of the decorative features and seasonal rhythms
of the local flora. Wild ornamental plants of the
South China flora, including representatives of
the Araliaceae family, were evaluated as deco-
rative and capable of covering vertical surfaces
(Cong & Han, 2020).

The growing interest in the use of medici-
nal plants in landscape design is contributing to
the combination of the decorative and practical
value of such plantings. According to L. Ning &
M. Quanfa (2020), out of 11,146 species of medic-
inal plants characteristic of the Chinese flora, 112
representatives of the Araliaceae family demon-
strate high decorative properties and have signif-
icant potential for implementation in landscape
compositions. They can be efficiently used in
landscaping due to the combination of aesthetic
and environmental functions.

A. Hangan et al. (2020) confirmed the po-
tential of integrating medicinal and ornamental
plants into the concept of suburban gardens to
protect the environment. These gardens can cre-
ate harmonious spaces that combine aesthetics
with environmental benefits. Notably, research-
ers primarily focus on the biochemistry and
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pharmacology of Araliaceae plants, leaving aside
their decorative value. Based on the literature re-
view, most publications address the ornamental
value of native species of the Araliaceae family
in South Asia, while the issues of assessing the
ornamental value of woody species of the Aral-
iaceae family introduced to Ukraine remain poorly
understood.

The study aimed to establish a complex of
decorative qualities of dendrosozoexotics of the
Araliaceae family for their further introduction
into the system of green building in Ukraine, in
particular, in Kyiv.

Materials and Methods

The assessment of the decorative effect of 8 rep-
resentatives of the Araliaceae family was carried
out visually during phenological observations
(vegetation period 2018-2021) on the territory
of collection plantations of unprotected soil in
3 botanical gardens of Kyiv: M.M. Gryshko Na-
tional Botanical Garden of the National Academy
of Sciences of Ukraine (NBG), Botanical Garden
of the National University of Life and Environ-
mental Sciences of Ukraine (NUBIiP), and Fomin
Botanical Garden of Taras Shevchenko Nation-
al University of Kyiv (Fomin Botanical Garden).
The objects of research were dendrosozoexot-
ics of the family Araliaceae, in particular, A. ela-
ta, K. septemlobus, E. senticosus, E. sessiliflorus,
E.lasiogyne,E.trifoliatus,E.wardii,E.sieboldianus.The
study of the complex decorativeness of plants was
conducted based on the results of in-house field
and experimental studies (Morozko et al., 2018).

The seasonal decorativeness of represent-
atives of the Araliaceae family was determined
by the traditional method of N.V. Kotelova &
O.N. Vinogradova (1974), which was adapted for
the representatives of the studied family. To cor-
rectly reflect the indicators of decorativeness of
the studied plant species, use two additional sep-
arate criteria were proposed: flowering and fruit-
ing due to the partial overlap of their terms. Each
of these metrics has been assigned with conver-
sion factor of 2.
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The decorativeness of the crown, leaves, in-
florescences, fruits, colour and texture of the bark
of the trunk, branches and shoots of 8 woody
species of plants of the Araliaceae family was as-
sessed monthly on a 5-point scale and the indica-
tors were calculated using the following formula:

Poverall.=¥3 | AiPi/y> Pi, (1)

where: A, - assessment of the architectonics
of the trunk and crown; A, - assessment of the
decorativeness of leaves; A, - assessment of in-
florescences; A, - assessment of fruits; A, - as-
sessment of the colour and texture of the bark
of the trunk and crown; P, P, P, - conversion
factors that reflect the importance of each trait
based on the strength and duration of emotional
impact, where the coefficient of trunk and crown
architectonics (P)) is 4; for leaves (P,) - 3; inflo-
rescences (P,) - 2; fruits (P,) - 2; texture and col-
our of trunk bark (P,) - 1.

The decorative qualities of the plants were
assessed using a 5-point scale by Kalinichen-
ko (2003):1 - negative decorativeness (the appear-
ance of plants is not attractive); 2 - zero (decora-
tive properties are not expressed or plants do not
have expressiveness on the general background of
plantations); 3 - insignificant (decorative prop-
erties are noticeable, but not too expressive);
4 - sufficient (decorative properties are expres-
sive, plants stand out well against the general
background of plantations); 5 — high (decorative
properties give plants significant attractiveness,
cause a strong emotional feeling, admiration in
the mass observer). Based on the calculations ob-
tained, graphs of the dynamics of seasonal dec-
orativeness of the studied plant species of the
Araliaceaefamily were constructed.

To determine the decorativeness of repre-
sentatives of the Araliaceae family, a complex
methodology by A.S. Vlasenko (2016) developed
for dendrosozoexotics, was used. According to
the methodology proposed by the author, the
assessment of decorative traits of woody plants
was carried out in four main blocks: the first one

is the assessment of the overall decorativeness
of the plant, which includes the period of deco-
rativeness, decorative traits of the crown (shape,
density, texture) and the duration of flowering
and foliage; the second one is the assessment
of the decorativeness of the bark, its texture and
colour; the third one is the assessment of the dec-
orativeness of the leaves in terms of their shape,
size, colour and seasonality of their changes; the
fourth block is the assessment of the decorative-
ness of the generative organs of the plant, which
is based on the results of the study. According
to this methodology, the degree of decorative-
ness of plants ranges from 13 to 90 points with
a gradation into four groups of decorativeness:
IV (13-40 points) - low decorativeness, 1l (41-50
points) - mediocre, Il (51-64 points) - high, | (65-
90 points) - very high (Vlasenko, 2016). The study
was conducted following the Convention on Bi-
ological Diversity (1992) and the Convention on
the Trade in Endangered Species of Wild Fauna
and Flora (1973).

Results and Discussion

One of the most important decorative features of
plants is the architecture of the trunk and crown.
For the most part, the maximum expressiveness
of these traits of deciduous plants is manifested
in the autumn-winter period. Since the studied
representatives of the Araliaceae family are low-
branched plant species, the architectonics of their
trunks and crowns were assessed at 3 points dur-
ing the leafless state. Notably, the use of regular
formative pruning of the crown of E. lasiogyne and
E. trifoliatus in the collection plantations of the
NBS named after M.M. Hryshko and the BS named
after AV. Fomin ensured high decorativeness of
the aboveground part due to its orderliness, den-
sity, texture and compactness: the decorativeness
of crowned specimens in autumn and winter was
estimated at 4 points (Fig. 1).

Leaf decorativeness is a substantial com-
ponent that forms the longest-lasting and most
stable overall decorative effect of plants. In an as-
sessment of leaf decorativeness, such qualitative
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attributes as the shape and size of the leaf blade,
colour and its change in autumn, the venation
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system, surface texture, and the method of at-
tachment to the shoots are central.

Figure 1. Crown and trunk architecture of experimental plants
in a leafless state in autumn and winter

Note: a — E. lasiogyne; b — E. sessiliflorus
Source: photos taken by the authors

With the beginning of the growing season
and budding, the overall decorative effect of Aral-
iaceae increases due to the appearance of leaves.
Large double-pinnate leaves of A. elata reach a
length of more than 1 m and develop on the tops
of branches. At the time of blooming, the leaves
have a crimson hue, which eventually transforms

into a dark green colour. In the 3 decade of Au-
gust - 1t decade of October, the green colour
scheme of A. elata leaves is replaced by autumn
colour with the predominance of warm shades
from yellow to purple-red (Fig. 2). Thus, the leaves
of A. elata are attractive, with a maximum score of
5 points for their decorative effect.

Figure 2. Autumn leaf colour of A. elata
Source: photos taken by the authors

The studied representatives of the genus
Eleutherococcus are characterised by palmate and
ternate leaves of different size ranges, which in
autumn acquire yellow shades. Thus, the deco-
rativeness of the leaves of 3 studied species of
Eleutherococcus (the largest in size) was estimated
at 5 points (E. senticosus, E. sessiliflorus, E. wardii).

In turn, the leaves of E. lasiogyne and E. trifolia-
tus are ternary compounds, and those of E. sie-
boldianus are palmate, small (up to 10 sizes), and
their decorative effect was assessed at 4 points.
In 4 plant species under study, the leaves
retain their decorative effect for more than
6 months (E. trifoliatus, E. wardii, E. lasiogyne,
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E. sieboldianus). The flowers of the studied rep-  yellowish-green in colour, collected in inflores-
resentatives of the Araliaceae family are incon-  cences that differ in size, complexity of structure
spicuous, small (3-4 cm in diameter), white to  and duration of flowering (Fig. 3).

Figure 3. Generative organs of representatives
of the Araliaceae family at different stages of development
Note: a - E. sessiliflorus; b - E. trifoliatus; ¢ - E. wardii; d - E. lasiogyne, e - E. senticosus, f - E. sieboldianuss
Source: photos taken by the authors

It is worth noting the peculiarities of flow-  E.wardii, E. senticosus), which are characterised by
ering and fruiting of plants of the genus Eleuth-  the partial overlap of terms and stages of devel-
erococcus (E. sessiliflorus, E. lasiogyne, E. trifoliatus,  opment of generative organs (Fig. 4).

Figure 4. Generative organs of Eleutherococcus representatives
at different stages of development (from flowering to fruiting)
Note: g - E. sessiliflorus; b - E. trifoliatus; ¢ - E.wardii; d - E. lasiogyne
Source: photos taken by the authors
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Among the representatives studied, the larg-
est inflorescences - panicles - are those of A. ela-
ta (up to 50 cm in diameter, with one individual

Morozko & Kolesnichenko

fruit 3-4 mm in size), its primary axis has 5 to 12
lobes 20-35 c¢cm long (Fig. 5) and K. septemlobus
(up to 30 cm in diameter) with a similar structure.

Figure 5. Inflorescences of A. elata
Note: a — general view of the inflorescence; b — terminal axis of the panicle

Source: photos taken by the authors

In plants of A. elata, flowering begins on
the umbels located at the tops of the terminal
panicle axes, with further records of fruit for-
mation, while the umbels located below the
inflorescence axes begin to enter the flowering
phase. Thus, the timing of flowering and fruit-
ing phases in the above representatives of the

Araliaceae family occur simultaneously. The high
decorativeness of A. elata fruits is observed dur-
ing their ripening (Ill decade of August - Il dec-
ade of September). During this period, the open-
work axes of the inflorescences become pink,and
the small spherical fruits are distinguished by a
purple-black colour (Fig. 6).

Figure 6. Fruiting of A. elata
Note: a — nature of the placement of tassels on the plant; b — single inflorescence; ¢ — secondary axis of the
panicle, showing the nature of fruit ripening
Source: photos taken by the authors

The results of the current study revealed
that plants of all studied species of the Araliaceae
family growing in unprotected soil of Kyiv bloom,
but fruit forming is inherent only in some species.
Given that E. sieboldianus is a monoecious plant
and is represented only by single female speci-

mens in the study areas, the fruit decorative effect
was not assessed.

In the studied species of plants of the Aral-
iaceae family, the fruit is a juicy drupe, which
changes colour from greenish to purple and then
almost black as it ripens (Fig. 7).
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Figure 7. Ripe fruits of plants of the Araliaceae family
Note: a — E. sessiliflorus; b — E. trifoliatus; ¢ — E. wardii; d — E. lasiogyne
Source: photos taken by the authors

In E.wardii and E. senticosus, only those fruits
located on the tops of the main axis of the pani-
cle reach the stage of ripeness. The fruits on the
umbels of the lateral axes mostly do not ripen
and fall off. In plants of E. trifoliatus, E. sessiliflorus,
and E. lasiogyne, successful fruit ripening occurs
on all inflorescence orders. When determining the
decorative effect of plants, the aforementioned
features of the development of generative organs
are expressed in the quantitative assessment of
fruiting abundance.

Members of the Eleutherococcus genus are
characterised by long flowering and fruiting. The
fruits of E. senticosus are the first to ripen, but they
do not remain in the bushes. Fruits of E. sessili-
florus, E. lasiogyne, E. trifoliatus, and E. wardii are
decorative for more than 3 months: dark purple,
almost black - they are visible in winter. Notably,
the plants of the Araliaceae family are zoo species,
their fruits are the food base of some bird species,

§
P
i

which is a positive phenomenon in the context of
biocenosis in the anthropogenic environment.The
colour and texture of the trunk bark of K. septemlo-
bus plants varies with age from grey fine-cracked
to grey-brown longitudinally deeply cracked.
Young shoots are covered with green thorns with
awide base,and old branches become grey-brown
in colour, with sickle-shaped leaf scars visible
on them. The decorative score of the trunk bark
and crown of K. septemlobus plants was 3 points.

The trunk bark of A. elata plants at a young
age is light brown in colour and densely cov-
ered with thorns, later it acquires a grey-brown
hue and becomes finely fissured (Fig. 8). On light
brown branches, wide sickle-shaped leaf scars
with a system of conductive bundles surrounding
the downwardly directed thorns are visible. The
decorative qualities of the colour and texture of
the crown and trunk of A. elata plants in winter
were rated at 4 points.

L L A AT
IR l&, L

Figure 8. Colour and texture of trunks and branches of A. elata
Note: a - trunk bark of a young specimen; b — trunk bark of a mature specimen; ¢ — annual shoot A. elata; d -

four-year-old branch A. elata
Source: photos taken by the authors
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Representatives of the genus Eleutherococcus
have decorative qualities - the colour and texture
of the bark and trunk are not very expressive, and
the surface is covered with emergences of dif-
ferent structures, sizes and densities (except for
E. sessiliflorus).

The bark of the branches of E. senticosus is
light brown and densely covered with spines

Morozko & Kolesnichenko

4-8 mm long. The bark of E. sessiliflorus has a
dark grey colour and single spines 5-10 mm
long. Plants of E. lasiogyne and E. trifoliatus
have light grey bark and single short spines
3-4 mm long. The branches of E. wardii and
E. sieboldianus have light grey bark and a mod-
erate number of spines up to 4 mm and 7 mm
long, respectively (Fig. 9).

Figure 9. Colour and texture of branches of representatives of the genus Eleutherococcus
Note: a - E. senticosus; b — E. wardii; ¢ - E. trifoliatus; d - E. sieboldianus; e - E. sessiliflorus; f - E. lasiogyne

Source: photos taken by the authors

The sequence and duration of the phenolog-
ical phases of seasonal growth and development

of the studied plant species are reflected in the
phenospectrum (Fig. 10).

| 1l 1] [\ \ \ VI

VIl IX X Xl Xl

No., type

1231231231231 231231231231231231237123

- the budding
of the kidneys
- leaf blooming
- leafing of
shoots

- flowering

- fruiting

- the presence
of fruits on the
plant

- autumn
colour of the
leaves

- November

Figure 10. Phenomenology of seasonal growth and development of dendrosozoan exotics of the family
Araliaceae in the territory of botanical gardens of Kyiv (on the example of the vegetation period of 2019)
Note: 7 - A. elata; 2 - K. septemlobus; 3 - E. senticosus; 4 - E. sessiliflorus; 5 - E. lasiogyne; 6 — E. trifoliatus;
7 — E. wardii; 8 - E. sieboldianus

Source: compiled by the authors based on own research
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The results of calculations of the total dec-  family during 12 months by 5 traits for each plant
orativeness of representatives of the Araliaceae  species studied are provided in Table 1.

Table 1. The decorative effect of Araliaceae throughout the year

Species name Month
P | ] 1 [\ \ Vi VI VIl IX X Xl XIl
A. elata 320 320 363 475 475 475 480 480 480 380 320 320

K. septemlobus 2.86 2.86 3.00 350 438 438 430 430 390 286 286 286
E. senticosus 3.00 3.00 300 388 440 460 460 480 480 410 340 3.00
E. sessiliforus  3.00 3.00 3.00 380 425 475 480 480 430 370 358 3.00
E. lasiogyne 380 380 380 388 438 438 438 450 459 392 380 3.86
E. trifoliatus 380 380 380 388 438 438 438 450 459 409 392 3.50
E. wardii 3.00 300 300 350 410 475 480 480 450 410 340 3.00

E. sieboldianus 3.00 3.00 3.50 350 410 430 438 438 438 388 350 3.00

Source: compiled by the authors based on own research

Graphs of the seasonal dynamics of the changes in the scores of each of the studied
overall decorative effect (Figs.11,12) were con-  species of plants of the Araliaceae family during
structed based on the data in Table 1, reflecting  the year.

Score, points

2 Q2 ® 2 [oe} {oe] © oo © ©
S, B I80 d09Y  Yaue | ¥ <o
3 Q| YV Y ¥ ¥ oY 2 ¥~ 3
No Nvo o 300«’ “ Pp f\!o:,'m Nvo
moo ™ © Mo ™Mo
™ ™ mmm ~ ~ ™
| Il 1] \% \Y \'l Vi VI IX X Xl Xl
Month
A. elata K. septemlobus  mE. senticosus E. sessiliflorus
Figure 11. Seasonal dynamics of the overall decorative effect of plant species:
A. elata, K. septemlobus, E. senticosus, E. sessiliflorus
Source: compiled by the authors based on own research
Score, points
ﬂ o) ) e
ge 99 Q972 YT YT YL 8w g
0 S 0 Qa0 << < NF<R® | o ©
) e M 0 | MmMnn @M Mgl ow
3] mm ®m (3]
oo oTm [s2} ‘ oTm
| 1l 1l \% \% Vi Vil VIl IX X Xl Xl
Month

E. lasiogyne  E. trifoliatus ®mE. wardii = E. sieboldianus

Figure 12. Seasonal dynamics of the total decorative effect of plants of E. lasiogyne, E. trifoliatus,
E. wardii, E. sieboldianus
Source: compiled by the authors based on own research
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Based on the generalised research results,
plants of 8 species of the Araliaceae family grow-
ing in the collection plantations of three botanical

Morozko & Kolesnichenko

gardens in Kyiv have a decorative value of 45-65
points and therefore can be divided into 3 groups
according to these indicators (Table 2).

Table 2. Quantitative assessment of the decorative value of dendrosozoexotics
of the family Araliaceae in the botanical gardens of Kyiv

o2
E =
535
S 2
General decorativeness of So g Assoefslig}ent Assessment of the_ decorative
plants +§ 'E :_5_ decorativeness effect of generative organs
£8°
o3
[%2]
8
R > S~
2 = 28
E crown s g3 fruits
2 £ &5 e
2 o » = 3
£ 1) K= o
.§ %;—-) c c g c o) c @ g 3
g 2 v D o 2 2 5 2 £ 2 2 & 2
o B 2 2 g g 2 £ S 3 S 3 S 3 5 ¢
E g8 E 2 S g g 5 3 o E 3 3 Q 3 S5 E 9 3 S & 9
a 3§ & 8 8 35 & % 8 » & 8 8 % 8 8 & % 3 8 & 4
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
1 3 3 3 5 5 1 3 3 5 5 3 5 5 5 3 3 1 3 1 65 |
2 3 3 3 3 3 1 3 3 5 3 3 3 5 3 1 1 1 3 1 51 1
3 3 3 3.3 3.3 3 5 5 3 5 3 1 3 3 1 3 3 61 1l
4 3 3 3 3 3 3 3 3 5 5 3 3 3 3 1 3 1 3 3 571
5 3 5 3 3 5 5 1 3 3 5 3 3 3 3 5 5 1 3 5 67 |
6 3 3 3 3 5 5 3 3 3 5 3 3 3 5 3 3 1 3 3 63 1
7 3 3 3 3 3 5 3 3 5 5 3 3 3 3 3 3 1 3 1 59
8 3 3 3 3 1 5 3 3 3 5 3 3 3 1 3 0 0 0 0 45 1l

Note: 1 - A. elata; 2 - K. septemlobus; 3 - E. senticosus; 4 - E. sessiliflorus; 5 - E. lasiogyne; 6 - E. trifoliatus; 7 -

E.wardii; 8 - E. sieboldianus

Source: compiled by the authors based on own research

Thus, the study revealed that a mediocre de-
gree of decorativeness (group lll) is inherent in
E.sieboldianus plants, whose low score among the
other studied species is due to the lack of points
for fruiting. Five plant species were classified as
having a high degree of decorativeness (group 1):
K. septemlobus, E. senticosus, E. sessiliflorus, E. trifo-
liatus, and E. wardii. A high degree of decorative-
ness (group l) is observed in plants of 2 species -
A. elata and E. lasiogyne. The high quantitative
indicators of the degree of decorativeness are
due to the unique biological and morphological
features of the studied plant species (large and

complex leaves, as well as their bright autumn
colour, long flowering and fruiting period).

The assessment of the decorative qualities of
the Araliaceae family and their prospects for use
in landscape design is a relevant topic that is re-
flected in numerous scientific studies. Represent-
atives of this family are known for their high dec-
orative qualities, economic value and medicinal
properties, which makes them promising objects
for implementation in the green building system.

Several publications indicate that the dec-
orative characteristics of the Araliaceae depend
on their morphological characteristics, including
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habit, size, colour and texture of leaves, and col-
our of fruits and flowers. The study by A. Abdelna-
by et al. (2021) in Egypt highlighted the aesthetic
value of Araliaceae woody plants, in particular
their use in urban landscapes. The authors noted
that certain species of this family have significant
potential for creating decorative compositions
due to their high adaptability to urban conditions.
C. Thakur & R. Parajuli (2024) investigated the
ornamental qualities of wild plants on the Trib-
huvan Highway in Nepal. The study emphasises
that Araliaceae species growing naturally can be
integrated into urban landscapes as part of sus-
tainable design concepts. In particular, the study
demonstrated that these species are well adapt-
ed to new ecotopes and contribute to biodiversity
in urban environments.

The biological and genetic features of the
Araliaceae family also attracted the attention
of researchers. K. Kim et al. (2017) conducted a
phylogenetic and evolutionary analysis of the
Araliaceae family using complete chloroplast ge-
nomes and 45S nrDNA. The results of the study
showed a significant level of genetic diversity
among species and determined the mechanisms
of speciation and adaptation to different environ-
mental conditions. T.Yi et al. (2004) studied chro-
mosomal evolution within the Araliaceae family,
emphasising its importance for understanding
genetic and morphological divergence that af-
fects decorative properties.

Other publications focus on the practical use
of Araliaceae,in particular in landscaping.V.H. Hey-
wood (2015)andT.Rajendranetal.(2020)described
the cultivation of certain species in container
culture, which in the conditions of Kyiv makes
them promising for use in interior phytodesign.

In general, representatives of the Araliaceae
family demonstrate significant potential for use
in urban landscaping due to their decorative ef-
fect, environmental adaptability and medicinal
properties. Further research in this area will fa-
cilitate the integration of these plants into the
green building system, ensuring their rational use
and biodiversity conservation.

The analysis of the source base has shown
that the principles, approaches and methods for
assessing the decorative effect of plants differ
significantly between researchers from different
countries. V. Kokhanovskyi et al. (2020) developed
a transformed methodology for determining the
decorative value of woody plants of the Pinorhy-
nchia division and tested an integrated assess-
ment of the decorative value of woody plants
of the Magnoliophyta division. V.A. Vitenko et
al. (2019) presented a methodology for a com-
prehensive assessment of the condition of woody
plants Morus alba L., and researchers V.P. Shlapak
& N.P. Shpak (2018) developed a comprehensive
scale for assessing the decorative value of the
species Sorbus torminalis.

To determine the decorative effect of plants,
B. Sulistyantara & N. Mentari (2017) and P. Boy-
cheva et al. (2021) used sociological survey
methods, where visual criteria for plant deco-
rativeness were determined by questioning 50
respondents (students of the course “Landscape
Plants”). Indicators of the external attractiveness
of plants were assessed according to four crite-
ria: colour, shape, texture and scale, and then the
overall score was calculated using the appropri-
ate formulas. When assessing the decorativeness
of 150 plant species, including representatives
of the Araliaceae family, 60 of them scored above
the average level, so, as the authors of the study
emphasise, these species have the potential to
be used in landscape design. The results of the
assessment of 8 species of plants of the Aral-
iaceae family in Kyiv indicate that they are highly
decorative and can be implemented in the sys-
tem of green spaces of urban and park areas.

An increase in ethnobotanical publications
was identified, where the study of aspects of the
use of ornamental plants, in particular in land-
scaping, is a priority (Natchathiram et al., 2023).
Given the economic value of various types of me-
dicinal plants, researchers are studying the possi-
bility of using them as ornamental plants, includ-
ing for creating medicinal gardens. According to
Y. Wang et al. (2020), native plant species of the

Scientific Reports of the National University of Life and Environmental Sciences of Ukraine. 2024. Vol. 20, No. 6



Araliaceae family are characterised by a long flow-
ering period (beginning in the second half of the
year), and the fruiting phase of some members
of the family can last until the following spring,
which significantly increases the potential of their
decorative value. In the conditions of introduction
(Kyiv), species of plants of the Araliaceae family
bloom in the second half of the year until the first
decade of October inclusive (E. sieboldianus).

Notably, the flowering of K. septemlobus
plants does not occur every year, even within the
natural habitat, and they bear fruit only in the
most favourable years (Fujimori et al., 2006). In
the city, the flowering of K. septemlobus plants
was recorded twice during the study period
(2018-2021). K. septemlobus plants form racemes
25-30 cm in diameter, which are localised at the
tops of branches, but some of their fruits remain
until the beginning of the next growing season.
It has been established that representatives of
the Araliaceae family have a high decorative value
and are used to create gardens in southeastern
Tibet (Wang et al., 2018).

Caprophagous birds
dispersers: Zosterops japonicus Temminck &
Schlegel disperse of A. elata seeds locally in cen-
tral Japan (Kamei & Ohkawara, 2022). In the UK,
nine species of birds feed on the fruits of Hedera
helix L. (Morozko et al., 2021), of which Turdus
merula L., Sturnus vulgaris L. and Passer domesti-
cus L. are typical representatives of the avifauna
of Ukraine. During the field surveys, individuals
of T merula and P. domesticus were observed in
the experimental plots with Araliaceae species,
which potentially feed on the fruits of these
plants. Thus, monitoring of carpophagous birds
feeding on the fruits of Araliaceae plant species
is another promising area of research in the fam-
ily’s autecology.

function as seed

Conclusions
The study of decorative qualities and the degree
of decorativeness of representatives of 8 spe-
cies of woody and shrubby plants of the family
Araliaceae growing in the collection plantations

Morozko & Kolesnichenko

of three botanical gardens in Kyiv was carried
out, the dynamics of their decorativeness during
the growing season was analysed. The study re-
vealed that plants of A. elata species acquire the
most attractive appearance in the period from
April to September; plants of E. senticosus and
E.wardi - from June to September; high decora-
tiveness of plants of E. lasiogyne, E. sessiliflorus,
E.trifoliatus and E. sieboldianus is observed in the
period from May to September, and of K. septem-
lobus - from May to August. High decorativeness
of plants of woody species of the Araliaceae fam-
ily is noted with the passage of flowering, forma-
tion to fruit ripening.

The results obtained indicate a high degree
of plant decorativeness and the prospects and
feasibility of their further use not only within
the collection plantings of botanical gardens
but also to improve the architectural and artis-
tic appearance of urban and park areas by using
the natural aesthetics of plants. Accounting for
the experience of foreign scientists, the studied
species of plants of the Araliaceae family may be
promising for the creation of medicinal gardens.
Considering the biomorphological features, it is
recommended to involve representatives of the
Araliaceae family in the formation of Kyiv plan-
tations, namely: for ordinary plantings - K. sep-
temlobus; as a tapeworm - A. elata, K. septemlobus,
E. senticosus, E. sessiliflorus, E. lasiogyne, E. trifolia-
tus, E. wardii, E. sieboldianus; formation of hedg-
es — E. sieboldianus; decorative groups - A. elata,
K. septemlobus, E. senticosus, E. sessiliflorus, E. lasi-
ogyne, E. trifoliatus, E. wardii, E. sieboldianus; cur-
tains - A. elata, E. lasiogyne, E. trifoliatus, E. wardii;
for slope stabilisation - E. senticosus.

The prospect of further research is a com-
prehensive assessment of the decorative charac-
teristics of woody species of the family Araliace-
ae Juss., in particular, the study of their adaptive
properties to changing climatic conditions and
urban environments. The assessment of the dec-
orative qualities of these plant species should
include not only the study of their ecological and
biological characteristics but also the study of
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poauHu Araliaceae Juss. Ha TEpUTOPIT KONEKLINHNX Hacaa)KeHb
6oTaHiuHMx cagiB M. KueBa

AHacTacis Mopo3bko

3p06yBay

HauioHanbHui yHiBEpCcHTeT BiopecypciB i NpUpOAO0KOPUCTYBaHHS YKpaiHM
03041, Byn. lepois O6oponu 15, M. Kuis, YkpaiHa
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OneHa KonecHivyeHko

[okTop 6ionoriyHmx Hayk, npodecop

HauioHanbHui yHiBepcuTeT BiopecypciB i NpUpOA0KOPUCTYBaHHS YKpaiHu
03041, syn. lepois O6opoHu 15, M. Kuis, YkpaiHa
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AHOTauifA. 3HaHHA [OEeKopaTMBHMX OCOBAMBOCTEN POC/IMH Yy Mexax YpboeKoCcUMCTEM [03BOJSIE
CTBOPIOBATU BMCOKOAEKOPATUBHI HACAOXXEHHS! 3 TPUBANMM [OEeKOPATUBHUM edeKTOM, iKi rapMOHINHO
B3aEMO/IOTb i3 MiCbKMMU CMCTEMaMU. MeTor AocniakeHHs 6yno BCTaHOBEHHS CTyMNeHs 4eKOPaTUBHOCTI
AeHApOCo30eK30TiB poanHu Araliaceae Juss., NpeAcTaBNEHUX Ha TepUTOPii KONEKLIMHUX HaCamKeHb
60TaHiyHMX camiB M. Knuesa. 3aiicHEHO KOMMIEKCHY OLiHKY LLeKOpaTUBHOCTI 8 BUAIB LepEBHUX POCIMH
poauHu Araliaceae. HaBeneHO pe3ynbTaTvt OLIHIOBAHHS CTYNeHS AeKOPATUBHOCTI AOCNIAXKYBAaHUX BUAIB
POC/IMH | BCTAaHOBNEHO, WO 2 BUAM MaIOTb AYXe BMCOKMI CTyniHb AekopatuBHocTi (Aralia. elata (Miq.)
Seem. Ta Eleutherococcus lasiogyne (Harms) S.Y.Hu.), 5 BMAiB xapakTepu3yloTbCs BUCOKUM CTyMeHEM
nekopatuBHocTi (Kalopanax septemlobus (Thunb.) Koidz., Eleutherococcus senticosus (Rupr. & Maxim.)
Maxim., Eleutherococcus sessiliflorus (Rupr. & Maxim.) S.Y.Hu, Eleutherococcus trifoliatus (L. f.) S.Y. Hu,
Eleutherococcus wardii (WW.Sm.) S.Y.Hu.). MocepenHo LeKOpaTUBHICTb Bif3HAYeHO B OLHOr0 BUAY —
Eleutherococcus sieboldianus (Makino) Koidz. MpoaHanizoBaHO AMHAMIiKy CE30HHOI AEeKOPaTUBHOCTI
[LLeHApOCO30eK30TiB  poauMHM  Araliaceae Ta BUSIBNEHO, WO BWCOKMM CTYMiHb AEKOPATUBHOCTI
cnoctepiraeteca y 87,5 % pocnimkyBaHux BuAiB pocauH. ik OeKOpaTUBHOCTI AEHAPOCO30eK30TiB
npunagae Ha NiTHi nepion Ta TpuBae 6nm3bko 120 pib (3 3 pekanm TpaBHS No 2 Aekady BepecHs), Wo
noB’a3aHo 3 6ionoriyHMMKM 0cobAMBOCTAMU Ta Pa3aMm OHTOreHe3y iHTPOLYLEHTIB, 30KpeMa TPUBAIMMU Y
yaci nepiofamu KBiTyBaHHS, POpMYBaHHS NIOAIB Ta ix Ao3piBaHHA. OTpMMaHi pe3ynbTaTi € OCHOBO AN
ONTUMI3aLlii BUAOBOro CKNaAy HACaAKeHb MiCbKMX Ta MapKOBUX TEPUTOPIN Meranonicis Ta MiABULLEHHS
iX [NEeKopaTMBHOCTI B yMOBax ypbaHi30BaHOro cepefoBMlla 3a BpaxyBaHHS MOKAa3HWKIB CTiMKOCTI
[0CNiAXXYBAaHWX BMAIB POC/IMH [0 aHTPOMOreHHOr0 HAaBAHTAXEHHS

KniouoBi cnoBa: ce30HHa AEeKOPaTUBHICTb; AEHAPOCO30EK30TH; iTOAM3AMH; IHTPOAYLLEHTU; NiKapCbKi
POCNMHMU; KBITYBAHHS; MJIOLOHOLWIEHHS; BEreTallis
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