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Abstract. One of the key problems of modern ecology and forestry is the spread of black locust, which
leads to the transformation of forest ecosystems and loss of biodiversity. The aim of the study was
to determine the structural features of secondary pine stands and analyse the invasive spread of
Robinia pseudoacacia L. The study was conducted in 2025 in a pine forest in Vinnytsia region using the
Braun-Blanquet method with an assessment of the stratification and frequency of occurrence of species;
additionally, for black locust, an analysis of the age structure of the population was performed based on
trunk diameter and plant height. The survey was carried out at the forest edge and in the inner areas
of the forest. It was found that the species composition of the forest stand is spatially differentiated.
The central part of the community was formed mainly by Scots pine (Pinus sylvestris L.) and silver birch
(Betula pendula Roth.), while black locust dominated the eastern forest edge, forming tree, undergrowth
and shrub layers. The presence of all age groups of black locust was detected, from seedlings to old
generative individuals, indicating its stable regeneration and high invasive potential. The species was
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Structural characteristics of pine stands...

absent in the inner areas of the forest, which is due to the dense canopy of autochthonous trees and
competition with the native flora. The results obtained indicate the local, ecotonal nature of the black
locust invasion, concentrated in the edge parts of the forest stand adjacent to agricultural landscapes.
The presence of numerous young generations is a sign of invasive pressure, which may lead to a
gradual expansion of the population. The results obtained can be used in forestry practice to monitor
invasive species and develop measures to preserve biodiversity
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Introduction

Introduced tree species pose a serious threat to
the stability of forest ecosystems, as they are ca-
pable of actively spreading, changing the natu-
ral structure of communities and disrupting the
balance between species. Such processes are
often accompanied by a decrease in the diversi-
ty of autochthonous flora, suppression of young
generations of native trees, and transformation
of environmental conditions. Particular attention
should be paid to black locust (Robinia pseudo-
acacia L.), a species that is distinguished by its
rapid growth, ecological plasticity, and ability to
form stable populations even in environments
with disturbed natural relationships. It easily
establishes itself on forest edges, in secondary
plantations and in areas where economic activity
has been carried out for a long time, gradually
displacing local species and changing the nature
of forest ecosystems.

The problem of biological invasions in forest
plantations is becoming increasingly acute in a
number of regions around the world. Secondary
forest communities that form on the site of for-
mer agricultural landscapes or outside the natu-
ral range of dominant species are often particu-
larly vulnerable to the introduction of invasive
species, in particular invasive tree species (Jones
& Yamamoto, 2024). One of the most aggressive
introduced species is black locust (Robinia pseu-
doacacia L.), which has a high capacity for spread
due to the formation of dense communities and
interaction with other tree species. In particular,
E.T. Nilsen & C.D. Huebner (2023) showed that
R. pseudoacacia forms compact clusters of trees

and undergrowth, where the closest neighbours
are most often individuals of the same species,
as well as other introduced and invasive species.
The authors also noted that areas dominated by
R. pseudoacacia are characterised by high tree
density and specific differences in species compo-
sition, confirming its ability to influence the struc-
ture and dynamics of local forest communities.

In anthropogenically transformed land-
scapes, where natural succession relationships
are disrupted, invasive species are capable of
altering the structure and dynamics of phyto-
cenoses and influencing the functioning of eco-
systems. In particular, a review by M. Langmaier
& K. Lapin (2020) showed that introduced tree
and herbaceous species, including Robinia pseu-
doacacia, Prunus serotina and others, suppress
the natural regeneration of autochthonous trees
through competition for light and resources, as
well as alter the chemical properties of the soil,
enriching it with nitrogen and changing micro-
bial communities. Similar conclusions are de-
scribed in the work of MJ. Woods (2023), where
author noted that invasive plants can not only
displace local species in areas affected by deg-
radation processes, but also significantly modify
the chemical composition of the soil (acidifica-
tion, carbon input), which affects the nutrient
cycle and reduces the chances of restoring the
autochthonous dendroflora.

In Ukraine, the impact of black locust on local
flora was studied by A. Tokaryuk et al. (2021), who,
using the example of the Prut-Dniester interfluve,
demonstrated the ability of black locust to lead
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to the loss of regional phytodiversity of both
herbaceous plants and trees. At the same time,
I.I. Korshikov et al. (2021), studying steppe ravines
in the Dnipropetrovsk region, noted that Robinia
pseudoacacia forms the most numerous self-sown
populations in the studied locations and exhibits
the greatest invasive potential among other plant
species, displacing native species and transform-
ing natural communities.

The high invasiveness of black locust is
largely explained by its biological characteristics,
but some scientists note that certain environ-
mental factors can either promote or slow down
invasive processes. For example, M.A. Holmes et
al. (2021) showed that land use history and abi-
otic factors determine the spread of introduced
shrubs in secondary forests in the Appalachians,
formed on the site of former agricultural and in-
dustrial areas. This highlights the importance of
considering anthropogenic factors when studying
invasive processes in forest ecosystems.

Despite the large number of publications de-
voted to the invasive properties of Robinia pseu-
doacacia, the issue of its spread in young forest
ecosystems of anthropogenic origin, formed on
the site of former agricultural land, has not yet
been sufficiently studied. In this regard, there is a
need for regional studies combining floristic anal-
ysis with the study of forest community structure.

The aim of the study was to investigate the
structure of secondary pine stands formed on for-
mer agricultural land and to analyse the invasive
spread of black locust (Robinia pseudoacacia L.)
within them.

To achieve this goal, the following tasks were
set:

» to determine the species composition and
vertical structure of the pine stand;

» to assess the spatial distribution (horizon-
tal zonation) of black locust within the study area;

» to analyse the quantitative indicators and
age structure of the black locust population.

The scientific novelty of the work lies in con-
ducting a detailed regional study of the invasion
process of Robinia pseudoacacia in secondary
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forest stands on the site of former agricultural
landscapes. For the first time in the studied re-
gion,a comprehensive analysis of the vertical and
horizontal structure of the dominant pine stand
was carried out in combination with a quantita-
tive assessment of the black locust population,
which allows for a deeper understanding of the
factors that influence the success of its spread in
such conditions.

Materials and Methods

The research was conducted in a Scots pine for-
est stand near the settlement of Dashiv, Haisyn
District, Vinnytsia Region, in 2025, in compliance
with the ethical standards set out in the Conven-
tion on Biological Diversity (1992). The forest
stand was formed on a north- and west-facing
hillside. It borders the Lysa Lypa river to the east
and north. Agricultural land is located to the west
and south of the forest (Fig. 1). The area of the
plantation was about 16 hectares (Public Cadas-
tral Map of Ukraine, n.d.).

To conduct a floristic analysis of the forest
stand, three experimental plots measuring 20x20
m were established in the eastern, western and
central parts of the forest, which made it possi-
ble to take into account the spatial heterogeneity
of the vegetation cover. The vegetation was de-
scribed using the Braun-Blanquet method (West-
hoff & van der Maarel, 1978), which involved
selecting homogeneous representative plots and
assessing each species on a coverage/abundance
scale. For each plot, the species composition,
stratification structure and relative participation
of species in the formation of the community were
recorded. The degree of coverage was indicated
on the Braun-Blanquet assessment scale: from
“r” (isolated specimens) and “+” (<1% coverage)
to gradations 1-5, reflecting the increase in the
coverage of the species in the phytocenosis (from
1 - <5% to 5-75-100%). This approach made it
possible to quantitatively characterise the spatial
heterogeneity of vegetation and identify differ-
ences in the structure of the eastern, central and
western parts of the plantation.
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Figure 1. Pine stands near the settlement of Dashiv, Vinnytsia region, Ukraine
Source: developed by the authors based on Satellite imagery (n.d.)

For the visual classification of Robinia pseudo-
acacia plants by age group, their height and trunk
diameter at a height of 1.3 m were determined.
Seedlings and juvenile plants were assessed only
by height, while generative plants were assessed
by height and trunk diameter. Individuals were
classified into groups: old generative (height 12-
18 m, trunk diameter 15-40 cm), young generative
(height 2-12 m, trunk diameter 2-15 cm), juvenile
(height 0.3-2.0 m) and seedlings (height up to
0.3 m). The number of individuals in each group
was recorded along the forest edge in three areas
30 m long and 15 m wide, which made it possible
to determine the age structure of the population
and its spatial boundaries.

Results and Discussion
Research into the structural characteristics of
pine stands has revealed marked spatial heter-
ogeneity in the composition and distribution of
tree and shrub species. A multi-tiered phytocenot-
ic system has formed within the studied area,
where the participation of native and introduced

species varies depending on the ecological condi-
tions of individual sites. The most contrasting dif-
ferences are observed between the edge zones of
the stand and its central part, which is due to dif-
ferences in light levels, moisture and competitive
relationships. The research has established that
the species composition of the forest stand is het-
erogeneous and varies depending on the location
of the studied areas (Table 1). The eastern part of
the forest is characterised by a pronounced dom-
inance of black locust, which forms three layers:
tree, undergrowth and shrub (Fig. 2).

The high number of individuals of different
ages and the ability of the species to occupy sev-
eral structural levels indicate stable population
recovery and an active invasive process. As a re-
sult, local indigenous species are significantly
suppressed, and the phytocenotic structure be-
comes monodominant. It is particularly notewor-
thy that black locust forms dense undergrowth
and thick thickets, which limit the penetration
of light to the lower tiers, further reducing the
chances for natural restoration of the local
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flora. However, despite the pronounced domi-
nance of black locust, isolated representatives of
other species are still found in the eastern part
of the forest, in particular Pinus sylvestris (cover-
age degree - 1), which occupies the tree layer. The
presence of P.sylvestris in this area is probably ex-
plained by the development of this species before

Krasnoshtan & Krasnoshtan

the invasion of black locust, which allowed the
plants to occupy a dominant position in the up-
per forest layer and not experience competitive
pressure from other species. At the same time, the
absence of young Scots pine individuals indicates
the inability of plants to reproduce under the in-
vasive influence of black locust.

Table 1. Phytocenotic structure of forest stand according to Braun-Blanquet

Species / Layer East

Centre West

Robinia pseudoacacia (I, II, 1)

1 _

Betula pendula (I, 1)

Pinus sylvestris (1)

N =+

Prunus avium (Il 111)

3
4
1

Crataegus sp. (lIl) -

Alnus incana (I1) -

Quercus robur (1) -

Carpinus betulus (I1, 111) -

Fraxinus excelsior (Il) -

-
A A INR W W w

Rubus idaeus (1V) -

Fragaria vesca (IV) -

|
R

Bryophyta spp. (V) +

2 2

Note: layers: | - tree, Il = undergrowth, Il — shrub, IV — herbaceous, V — moss and lichen. Score - degree of

u_n w.n

coverage according to the Braun-Blanquet scale. Symbols “~" — absence of species in the area; “r" — isolated

individuals; “+" — <1% coverage

Source: developed by the authors based on own research

Figure 2. Robinia pseudoacacia

in the eastern part of the forest
Source: authors’ photo

To a certain extent, representatives of Prunus
avium (coverage degree - 2) are found in the
eastern part of the forest, in particular on the
forest edge, in the undergrowth and shrub lay-
er. The ability of wild cherry to survive in condi-
tions of black locust dominance is determined by
its ecological characteristics, which, according to
LV. Kalashnikova & J.V. Doroshenko (2021), in-
clude mesoxerophily, shade tolerance and mes-
otrophy. In the central part of the forest, the spe-
cies composition of the dendroflora has a number
of significant differences compared to the eastern
part. In this area, there are only a few plants of
black locust (coverage degree - 1) and a clear
dominance of two other species: Pinus sylvestris
and Betula pendula (coverage degree - 4 and 3,
respectively), which occupy the tree layer and un-
dergrowth (Fig. 3).
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Figure 3. Pinus sylvestris and Betula pendula

in the central part of the forest
Source: authors’ photo

The dominance of these two species is prob-
ably explained by their significant development
in the period preceding the invasion of black lo-
cust, which made the conditions in the central
part of the forest unfavourable for the develop-
ment of light-demanding plants. However, some
other species are still able to exist in these con-
ditions due to their ecological characteristics, in
particular shade tolerance. In the undergrowth
and shrub layer of the central part of the forest,
one can find Prunus avium and Carpinus betulus
(coverage level 1 for both species), as well as iso-
lated representatives of Crataegus sp., which, to-
gether with black locust, occupy small light gaps
in the lower layers of the forest.

The western part of the forest plantation is
characterised by a number of specific conditions
that distinguish this area from the central and
eastern parts. In particular, it is located on a de-
pression in the relief, which is the river bank. As
a result, there is a slightly lower level of illumi-
nation and proximity to the groundwater surface.
These specific conditions have determined the
characteristic quantitative and qualitative com-
position of the local flora. In the western part of
the forest, as in the central part, Betula pendula

and Pinus Sylvestris remain dominant (coverage
level 3 for both species), forming the tree layer
of the forest. However, in the undergrowth and
shrub layer, Prunus avium (coverage degree - 3)
occupies a dominant position, which is explained
not only by the relative shade tolerance of this
species, but also by the sufficient moisture sup-
ply for its intensive development in conditions of
proximity to a water body (Fig. 4).

Figure 4. Prunus avium in the western part

of the forest (marked in red)
Source: authors’ photo

The western part of the forest also hosts a
number of autochthonous tree species that are
not found in the eastern or central parts. For ex-
ample, Alnus incana, Carpinus betulus, Fraxinus ex-
celsior and Crataegus sp. (coverage level - 1 for
all species) can be found here, occupying mainly
the undergrowth and shrub layers. Quercus robur
is somewhat more prevalent here (coverage lev-
el - 2). In addition to trees, the western part of
the forest also has more active herbaceous veg-
etation compared to other studied areas. There
are isolated representatives of Rubus idaeus and
Fragaria vesca, which, given the growing condi-
tions, are suppressed due to lack of light. This dif-
ference in the development of herbaceous vege-
tation may be due to the fact that, although there
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is shading in the western part of the forest, it is
not as pronounced as in the eastern part. In ad-
dition, the better moisture supply in the western
part of the forest compared to the eastern and
central parts contributes to the development of
herbaceous cover. Another significant difference
that characterises the western part of the studied
forest stand is the complete absence of black lo-
cust plants in all layers.

Thus, a floristic study of different areas of
the forest stand indicates the existing horizon-
tal differentiation of the species composition of
the dendroflora against the background of the
general dominance of Scots pine. The reasons
for this differentiation include different lighting
conditions, moisture levels and soil characteris-
tics. These conclusions are consistent with the
results of studies by other authors. For exam-
ple, ).F. Maciel-Najera et al. (2021) in their study
of oak-pine forests in Mexico found that the
composition of understory plants depends sig-
nificantly on soil conditions. According to their
data, indicators such as the content of calcium,
phosphorus, potassium and organic matter in
the soil had a stronger influence on the presence
of certain species than even the availability of
sufficient light. The results of the current study
also confirm the key role of edaphic factors in
shaping the species composition of forest phyto-
cenosis, which indicates the universality of this
ecological principle.

Thus, the eastern part of the forest, in par-
ticular the forest edge, receives a large amount of
light, which is a critical condition for the devel-
opment of black locust, especially young individ-
uals. According to research by T. Abri et al. (2024),
young black locust seedlings demonstrate high
photosynthetic efficiency, which increases pro-
portionally to the increase in light intensity with-
in a wide range. This confirms that black locust is
a light-loving species that needs a lot of light for
successful development, which is observed in the
current study. In addition, this site is located on a
hill, which is characterised by less moisture avail-
ability compared to lowlands. Since, according
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to research by D. Bartha et al. (2008), black locust
is more resistant to moisture deficiency than au-
tochthonous species, this gives it a significant ad-
vantage in the competition for natural resources.
However, moving westward, in the central part of
the forest, conditions change dramatically: Pinus
sylvestris and Betula pendula in this area create
significant shading, which makes local condi-
tions unfavourable for the development of young
black locust plants. This trend was also noted by
H. Kato-Noguchi & M. Kato (2024) when describ-
ing the invasive characteristics of black locust
and its impact on the species diversity of forest
plantations. They note that black locust cannot
tolerate shade, and its seedlings and young trees
develop successfully only where there is suffi-
cient light or a thin canopy.

The western part of the forest is character-
ised not only by its spatial orientation, but also
by its proximity to water and its location at the
foot of a hill, which creates favourable conditions
for the development of more moisture-loving and
light-undemanding plants: Prunus avium, Alnus
incana, Quercus robur, Carpinus betulus and Fraxi-
nus excelsior. In this part of the forest, black lo-
cust probably not only does not receive enough
light for development, but also has no ecological
advantages over the autochthonous flora, which
makes its spread in this location extremely diffi-
cult. This is partly consistent with the conclusions
of A. Cierjacks et al. (2013), who emphasised that
black locust can actively displace native species
only under conditions of sufficient light and re-
source availability, while in wetter and shadier
areas its invasive potential is reduced. In the case
of the current study, the relief and increased soil
moisture create advantages for native species and
further limit the spread of black locust. Analysing
the age structure of black locust in the eastern
part of the forest (Table 2), it should be noted
that the trees here are represented by both old
generative individuals (trunk diameter 35-40 cm,
well-developed canopy, presence of seed off-
spring), and young generative trees, as well as
numerous juvenile plants and seedlings.
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Table 2. Age structure of black locust in the eastern part of the forest

Characteristic

Age group (by morphometric traits) Approximate quantity Notes

. 1-year-old saplings, Form a continuous strip under

Seedlings height <0.3 m e the canopy of older trees

. 1-3 year-old growth,

Juvenile height 0.3-2 m +++ Form a dense understorey

. 3 3-10 year-old trees, height Actively growing, but are
Young generative 2-12 m, diameter 2-15cm i outcompeted by pine in height

0ld generative Height 12-18 m, - Form the tree layer

diameter 35-40 cm

of the forest edge

Note: +++ — very numerous, ++ — well represented, + — isolated
Source: developed by the authors based on own research

This age structure indicates stable repro-
duction and high invasive potential of the spe-
cies in the edge part of the forest stand. The
accumulation of individuals of different gen-
erations forms a multi-tiered structure of the
community, in which black locust occupies both
the tree and shrub-undergrowth levels. A sharp
decline in the number of black locust trees with
deeper penetration into the forest indicates Llim-
ited penetration of the species into the estab-
lished forest stand. The main barriers are likely
to be the dense canopy of native trees, which
significantly reduces the light available to the
lower tiers, as well as competitive interaction
with native species in conditions that are more
favourable to them. Thus, black locust exhibits
the properties of an ecotone invasive species,
concentrating in the zone of contact between
the forest and agricultural landscapes. The age
structure of the population at the forest edge
has all the characteristics of an expansive one,
as confirmed by the coexistence of several gen-
erations. This distribution reflects favourable
conditions for reproduction: openness to the
field, sufficient insolation, and the presence of
mother trees that produce both seeds and vege-
tative shoots. In turn, the absence of black locust
in the inner areas of the forest indicates that the
invasion is localised and closely depends on the
anthropogenically transformed environment.

The results obtained are consistent with the
study by R. Motta et al. (2009), who, using the

example of floodplain forests in Italy, showed
that Robinia pseudoacacia, after active colonisa-
tion, forms the upper and middle tiers, but grad-
ually loses its ability to regenerate in the inner
parts of the forest stands due to a lack of light
and increased competition with native flora. At
the same time, in contrast to the data present-
ed, where the authors record signs of gradual
degradation of black locust plantations, in the
conditions of the studied forest edge, this spe-
cies shows signs of active expansion, indicating
the early stages of the invasion process. Similar
trends are noted by M. Vitkova et al. (2019), who
summarised data on the spread of black locust in
Europe in their work. The authors showed that the
species most intensively colonises disturbed are-
as, forest edges, clearings and other open spaces,
while its spread is significantly limited in mature
forest ecosystems. The results of the current study
fully confirm this pattern: the highest density of
young individuals was observed precisely in areas
of contact with the agricultural landscape, while
in the depths of the forest, the formation of new
generations of black locust was minimal. Addi-
tional confirmation of this is provided by R. Cros-
ti et al. (2016), who, studying forest plantations in
Central Italy, showed that the penetration of black
locust is most intense on abandoned agricultural
land located near parent trees. At the same time,
semi-natural forest areas in their study proved to
be much more resistant to invasion, showing min-
imal spread of the species.
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The results obtained regarding the structural
features of pine stands in combination with the
invasive spread of Robinia pseudoacacia near the
settlement of Dashiv are consistent with data
from other studies on the transformational im-
pact of this species on ecosystems. The work of
P. Lakyda et al. (2025) shows that R. pseudoaca-
cia plantations in urban parks in Dnipro change
soil properties, particularly under conditions of
technogenic pollution with heavy metals. This
confirms the high ecological plasticity of black
locust and its ability to modify the growing en-
vironment, which explains its competitiveness in
natural and artificial forest communities. Thus,
the available results indicate that the penetra-
tion of black locust into pine plantations not only
changes their structural organisation but also po-
tentially affects soil characteristics, creating risks
for the stability of these ecosystems. At the same
time, there is evidence that forest stands near
water bodies are extremely vulnerable to black
locust invasion. For example, a study by M. Var-
ricchione et al. (2024) indicates that black locust
creates significant invasive pressure on coastal
ecosystems, which, like forest edges, are vulnera-
ble to its spread, although in the current study, it
was the forest areas adjacent to water bodies that
proved to be the most resistant to invasion. In this
regard, Ukrainian researchers S. Los et al. (2022)
argue that in the conditions of Central Ukraine,
particularly in the Kirovohrad region, established
forest plantations are relatively resistant to black
locust invasions. However, as the authors note, in
areas adjacent to plantations, medium and high
invasion activity was observed in more than 70%
of cases, which indicates significant invasive
pressure of the species in areas that have been
subjected to anthropogenic influence. Therefore,
when monitoring the spread of black locust, it
is important to pay attention not only to forest
plantations themselves, but also to adjacent ar-
eas that are regularly affected by human activity.

The study showed that the structural organi-
sation of pine plantations is spatially heterogene-
ous and depends significantly on the ecological
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conditions of individual areas. It has been estab-
lished that the invasive species Robinia pseudo-
acacia is concentrated mainly on forest edges,
where it forms multi-tiered communities and
demonstrates active reproduction. At the same
time, its spread in the inner parts of the forest is
significantly limited due to the dense canopy of
native trees and higher moisture levels. The iden-
tified age structure of the black locust population
indicates stable self-regeneration, which poses a
potential threat to the local flora in the event of
further anthropogenic disturbances. The results
confirm the need for long-term monitoring of
forest edges and marginal areas, as they are the
most vulnerable to invasion.

Conclusions
The research has shown that the floristic com-
position and structural organisation of the stud-
ied forest stand are spatially heterogeneous and
demonstrate pronounced horizontal differentia-
tion. The tree stand is dominated by the native
species Pinus sylvestris and Betula pendula, but
locally, particularly on the eastern edge of the
forest, the invasive species Robinia pseudoacacia
dominates (coverage level - 5). Robinia forms a
full-fledged multi-tiered structure (tree, under-
growth and shrub tiers), demonstrating active
reproduction due to the presence of individuals
of all age groups. This indicates the high invasive
potential of the species under conditions of suf-
ficient light and moisture deficiency, which are
characteristic of the edge areas of the stand. At
the same time, in the inner parts of the forest,
where native species dominate and there is sig-
nificant shading and higher soil moisture, black
locust is much less common (coverage level - 1),
which confirms its ecotone nature of distribution
and limited competitiveness in stable forest com-
munities. The western part of the forest, located
near a reservoir, is characterised by a greater rep-
resentation of moisture-loving autochthonous
species (Prunus avium, Alnus incana, Quercus ro-
bur, Carpinus betulus, Fraxinus excelsior), which
further reduces the possibility of black locust
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establishment,and as a result, it is completely ab-
sent in this area.

Thus, Robinia pseudoacacia exhibits the char-
acteristics of a typical invasive species at the
boundary between forest ecosystems and agricul-
tural landscapes, where it forms stable, self-re-
newing populations. At the same time, its pene-
tration into the established tree stand is limited
by ecological barriers (lack of light, higher com-
petition, increased moisture). The identified age
structure and localised nature of Robinia’s spread
indicate the initial phase of the invasive process,
which, however, in the event of anthropogenic
disturbance of the tree stand, may transform into
a more intensive spread with the displacement
of native flora. In the long term, it is advisable
to conduct long-term monitoring of forest edg-
es and marginal areas, analyse the rate of black

locust population recovery after possible distur-
bances to the tree stand, and study the interac-
tion of this species with native flora in different
ecological conditions. Special attention should be
paid to assessing the invasive pressure of black
locust on young generations of autochthonous
tree and shrub species, which will allow for more
accurate predictions of the further development
of the forest ecosystems under study.

Acknowledgements
None.

Funding

None.

Conflict of Interest
None.

References

[1] Abri, T., Gaganetz, D., & Csajbdk, J. (2024). Light response curve analysis of juvenile black
locust clones: A case study from eastern Hungary. Journal of Forest Science, 70(4), 202-207.
doi: 10.17221/120/2023-fs.

[2] Bartha, D., Csiszar, A, & Zsigmond, V. (2008). Black locust (Robinia pseudoacacia L.). In Z. Botta-
Dukat & L. Balogh (Eds.), The most important invasive plants in Hungary (pp. 63-76). Vacratét: HAS
Institute of Ecology and Botany.

[3] Cierjacks, A., Kowarik, 1., Joshi, J., Hempel, S., Ristow, M., Von Der Lippe, M., & Weber, E. (2013).
Biological flora of the British Isles: Robinia pseudoacacia. Journal of Ecology, 101(6), 1623-1640.
doi: 10.1111/1365-2745.12162.

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

[5] Crosti, R., Agrillo, E., Ciccarese, L., Guarino, R., Paris, P,, & Testi, A. (2016). Assessing escapes from
short rotation plantations of the invasive tree species Robinia pseudoacacia L. in Mediterranean
ecosystems:Astudy in central Italy. iForest - Biogeosciences and Forestry,9(5),822-828.doi: 10.3832/
ifor1526-009.

[6] Holmes, M.A., Whitacre, J.V., Bennion, L.D., Poteet, J., & Kuebbing, S.E. (2021). Land-use history and
abiotic gradients drive abundance of non-native shrubs in Appalachian second-growth forests
with histories of mining, agriculture, and logging. Forest Ecology and Management, 494, article
number 119296. doi: 10.1016/j.foreco.2021.119296.

[7]1 Jones, C.C., & Yamamoto, M.H. (2024). Long-term patterns and mechanisms of plant invasions
in forests: The role of forest age and land-use history. Biological Invasions, 26(9), 3125-3145.
doi: 10.1007/510530-024-03365-8.

[8] Kalashnikova, LV., & Doroshenko, J.V. (2021). Ecological characteristic of dendrosozophytes of the
dendrological park “Oleksandria” of NAS of Ukraine. Journal of Native and Alien Plant Studies, 1,
119-124.doi: 10.37555/2707-3114.1.2021.247561.

Scientific Reports of the National University of Life and Environmental Sciences of Ukraine. 2025. Vol. 21, No. 5


https://doi.org/10.17221/120/2023-jfs
https://www.researchgate.net/publication/273770091_Black_locust_Robinia_pseudoacacia_L
https://doi.org/10.1111/1365-2745.12162
https://doi.org/10.3832/ifor1526-009
https://doi.org/10.3832/ifor1526-009
https://doi.org/10.1016/j.foreco.2021.119296
https://doi.org/10.1007/s10530-024-03365-8
https://doi.org/10.37555/2707-3114.1.2021.247561

[°]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

Krasnoshtan & Krasnoshtan

Kato-Noguchi,H., & Kato, M. (2024). Invasive characteristics of Robinia pseudoacacia and its impacts
on species diversity. Diversity, 16(12), article number 773. doi: 10.3390/d16120773.

Korshikoy, LI., Petrushkevych, Y.M., & Shevchuk, N.Y. (2021). Expansion of tree and shrub plant
species into undisturbed steppe phytocenoses.Journal of Native and Alien Plant Studies, 1,160-165.
doi: 10.37555/2707-3114.1.2021.247571.

Lakyda, P.,, Matushevych, L., Sakharuk, H., Lovynska, V., Holoborodko, K., & Sytnyk, S. (2025). The
influence of Robinia pseudoacacia plantations on soil in the park areas of Dnipro city contaminated
with heavy metals. Ukrainian Journal of Forest and Wood Science, 16(2), 115-135. doi: 10.31548/
forest/2.2025.115.

Langmaier,M., & Lapin,K.(2020).A systematic review of the impact of invasive alien plants on forest
regeneration in European temperate forests. Frontiers in Plant Science, 11, article number 524969.
doi: 10.3389/fpls.2020.524969.

Los, S., Tereshchenko, L., & Petrenko, M. (2022). Approbation of the method for assessing the
invasive activity and selection value of Robinia pseudoacacia L. in Kirovohrad region conditions.
Proceedings of the Forestry Academy of Sciences of Ukraine, 24, 24-35. doi: 10.15421/412202.
Maciel-Najera, J.F., Gonzalez-Elizondo, M.S., Hernandez-Diaz, J.C., Lopez-Sanchez, C.A., Baildn-
Soto, C.E., Carrillo-Parra, A., & Wehenkel, C. (2021). Influence of environmental factors on forest
understorey species in Northern Mexico. Forests, 12(9), article number 1198. doi: 10.3390/
f12091198.

Motta, R., Nola, P., & Berretti, R. (2009). The rise and fall of the black locust (Robinia pseudoacacia
L.) in the “Siro Negri” Forest Reserve (Lombardy, Italy): Lessons learned and future uncertainties.
Annals of Forest Science, 66(4), article number 410. doi: 10.1051/forest/2009012.

Nilsen, E.T., & Huebner, C.D. (2023). Spatial patterns of native Robinia pseudoacacia and invasive
Ailanthus altissima and their influence on regeneration, abundance, and diversity of neighboring
trees at local and regional scales. Landscape Ecology, 38(11), 2899-2916. doi: 10.1007/s10980-
023-01760-5.

Public Cadastral Map of Ukraine. (n.d.). Retrieved from https://kadastrova-karta.com/
dilyanka/0521255400:02:000:0355.

Satellite imagery. (n.d.). Earth observation imagery. Retrieved from https://www.airbus.com/en/
products-services/space/earth-observation/satellite-imagery

Tokaryuk, A., Chorney, I., Budzhak, V., & Volutsa, O. (2021). Influence of Robinia pseudoacacia L.
(Fabaceae) plantations on phytodiversity of the Prut-Dnister interfluve. Biosystems, 13(2), 210-217.
doi: 10.31861/biosystems2021.02.210.

Varricchione, M., Carranza, M.L., DAngeli, C., De Francesco, M.C., Innangi, M., Santoianni, LA., &
Stanisci, A. (2024). Exploring the distribution pattern of native and alien forests and their woody
species diversity in a small Mediterranean city. Plant Biosystems - an International Journal Dealing
With All Aspects of Plant Biology, 158(6), 1335-1346. doi: 10.1080/11263504.2024.2415613.
Vitkova, M., Sadlo, J., Rolecek, J., Petfik, P, Sitzia, T., Mlllerova, J., & Pysek, P. (2019). Robinia
pseudoacacia-dominated vegetation types of Southern Europe: Species composition, history,
distribution and management. Science of the Total Environment, 707, article number 134857.
doi: 10.1016/j.scitotenv.2019.134857.

Westhoff, V., & Van Der Maarel, E. (1978). The Braun-Blanquet approach. In Classification of plant
communities (pp. 287-399). Dordrecht: Springer. doi: 10.1007/978-94-009-9183-5 9

Woods, MJ. (2023). Restoring degraded and invaded landscapes: A soil-based approach.
(PhD dissertation, University of Dayton, Dayton, USA).

Scientific Reports of the National University of Life and Environmental Sciences of Ukraine. 2025. Vol. 21, No. 5


https://doi.org/10.3390/d16120773
https://doi.org/10.37555/2707-3114.1.2021.247571
https://doi.org/10.31548/forest/2.2025.115
https://doi.org/10.31548/forest/2.2025.115
https://doi.org/10.3389/fpls.2020.524969
https://doi.org/10.15421/412202
https://doi.org/10.3390/f12091198
https://doi.org/10.3390/f12091198
https://doi.org/10.1051/forest/2009012
https://doi.org/10.1007/s10980-023-01760-5
https://doi.org/10.1007/s10980-023-01760-5
https://kadastrova-karta.com/dilyanka/0521255400:02:000:0355
https://kadastrova-karta.com/dilyanka/0521255400:02:000:0355
https://www.airbus.com/en/products-services/space/earth-observation/satellite-imagery
https://www.airbus.com/en/products-services/space/earth-observation/satellite-imagery
https://doi.org/10.31861/biosystems2021.02.210
https://doi.org/10.1080/11263504.2024.2415613
https://doi.org/10.1016/j.scitotenv.2019.134857
https://doi.org/10.1007/978-94-009-9183-5_9
http://rave.ohiolink.edu/etdc/view?acc_num=dayton1681207390574843

Structural characteristics of pine stands...

CTpYKTYypHa XapaKTepucTuKa COCHOBUX Hacaa)KeHb
Ta aHani3 iHBasiiiHoro nowwmpeHHs pob6iHii (Robinia pseudoacacia L.)
no6aunsy cenuw,a [lawie, BiHHMLbKOI o6nacTi

Bacunb KpacHowTaH
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AHoTauif. OpHielo 3 KNOYOBMX MpobneM CyyacHoi eKosorii Ta NiCiBHMUTBA € MOLWMPEHHs pobiHii
3BMYaMHOI, WO MpM3BOAMUTL A0 TpaHCHOpMALii NiCOBMX eKOoCUCTeM i BTpatTM OBiOpi3HOMaHITTS.
MeTtolo poboTn 6yno BM3HAUMTU CTPYKTYPHi 0COBGIMBOCTI BTOPMHHOTO COCHOBOFO HacaKeHHs Ta
npoaHanisyBatu iHBasiiiHe nowupeHHs Robinia pseudoacacia L. DocnipkeHHs 6yno nposeneHo y 2025
poLii y COCHOBOMY HacamykeHHi BiHHMLbKOI obnacti 3a MeToaukoto Braun-Blanquet 3 ouiHkol spycHOi
opraHisauii Ta 4acToTM TpannsHHA BUAIB; A0AATKOBO 415 pObiHii 3BMYaMHOI BUKOHAHO aHani3 BiKOBOI
CTPYKTYpU monynsilii 3a giametpoM ctoBbypa Ta BMCOTOK pocsinH. O6nik 34iMCHIOBaNM Ha y3nicci Ta
y BHYTPIlLHIX AinsHKax nicy. BctaHoBneHO, Wo BMAOBMI CKNAag NiCOBOTO HAaCa[XeHHS € MPOCTOPOBO
AndepeHLiioBaHUM. LleHTpanbHa YacTMHa yrpynoBaHHS GopMyBanach NepeBaXKHO COCHOK 3BUYAMHOK
(Pinus sylvestris L.) Ta 6epe3oto nosucnoto (Betula pendula Roth.), Tofi siK Ha cxigHOMy y3nicci foMiHyBana
pob6iHisi, yTBOPIOOYM AEPEBHUN, MiANICKOBUIA | YarapHUKOBUI apycu. BUsiBNeHO HasBHICTb YCiX BiKOBMX
rpyn pobiHii — Bif, NPOPOCTKiB O CTapuX reHepaTUBHUX 0COBMH, L0 BKA3YE Ha ii cTabinbHe BifHOBNEHHS
Ta BMCOKMM iHBA3iMHMI NoTeHuian. Y BHYTPILWHIX AiNSHKAX Nicy BUA, BiACYTHIN, WO 3YMOBMEHO WiNbHUM
MONOrOM aBTOXTOHHMX AEPEB i KOHKYpPeHLi€to 3 abopureHHoto dnopoto. OTpMMaHi pesynbTaTti CBig4aTh
npo NOKaNnbHUI, EKOTOHHWUIA XapaKTep iHBa3ii pobiHii, 30cepemkeHoi y KpaloBUX YaCTUHAX AepeBOCTaHY,
CYMiXHMX i3 arponaHfwadTramMu. HasBHICTb YMCNEHHUX MONOAMX reHepalii € 03HaKOK iHBA3iMHOro
TUCKY, WO MOXe 3yMOBWTM MOCTYNOBe pO3WUpeHHa nonynsuii. OTpumaHi pesynstatu MoxyTb OyTu
BMKOPWCTaHI Y MPaKTWLi NiCOBOro rocnoaapcTaa AN MOHITOPUHIY iHBa3iMHMX BULIB Ta po3pobKM 3aX0AiB
3i 36epexeHHs HiopisHOMaHITTS

KniouoBi cnoBa: nicosi HacagykeHHS; BUAOBWI CKNag,; BikoBa CTPYKTYpa; iHBa3iliHi BUAM; pobiHis 3BMYaiiHa
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