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This article presents an assessment of natural forest regeneration occurring on abandoned agricultural lands in
the lowland part of the Ivano-Frankivsk region, where spontaneous forests have expanded markedly over recent decades.
Against the background of increasing landscape fragmentation and the urgent need for biodiversity conservation in Ukraine,
evaluating the ecological significance and successional pathways of such forests is of high relevance. Field surveys
conducted in 2024-2025 across 27 sample plots included comprehensive measurements of tree, shrub and herb-layer
composition, age structure assessment, and identification of rare, characteristic and invasive plant species. The study
demonstrates that early-successional stands are dominated by pioneer species such as Betula pendula, Populus tremula,
and Salix spp., forming relatively homogeneous canopies typical of initial post-agricultural stages. In contrast, older stands
reveal active recruitment of shade-tolerant mesophilous species (Carpinus betulus, Quercus robur, Acer platanoides),
indicating structural differentiation and progression toward mixed temperate forests. A total of 143 vascular plant species from
44 families were recorded, reflecting substantial floristic richness within spontaneous forests despite their relatively young
age and anthropogenic history. Six species listed in the Red Data Book of Ukraine — including Galanthus nivalis, Leucojum
vernum, and Cephalanthera longifolia, — were documented, with their occurrence strongly associated with proximity to
primary forest patches and presence of semi-natural microhabitats. The study also identifies several invasive taxa, although
their abundance decreases as canopy closure increases, illustrating natural biotic resistance development. Overall,
the findings highlight that spontaneously regenerated forests function as important biodiversity reservoirs and ecological
connectors within post-agricultural landscapes. The results underline the practical value of incorporating such forests into

regional conservation planning, restoration strategies and sustainable land-management frameworks.
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Introduction. Natural regeneration of forests on aban-
doned agricultural lands has become an visible ecological
process in Ukraine over the past several decades. Fol-
lowing demographic shifts, changes in land-use priorities,
and the decline of traditional farming systems, large areas
of former arable fields have undergone spontaneous over-
growth (Gorodnucha, 2022; Openko & Gorodnucha, 2024).
Unlike artificially planted forests, these spontaneous wood-
lands develop through self-sown tree recruitment and natu-
ral successional dynamics, reflecting the ecological potential
of landscapes to recover without direct human intervention.
This trend places Ukraine within a broader European con-
text, where land abandonment and secondary forest suc-
cession have been widely documented and assessed in
relation to biodiversity, climate adaptation, and restoration
policy (Ustaoglu & Collier, 2018; Martin-Forés et al., 2020;
Bir6 et al., 2022; Frei et al., 2024; Williams et al., 2024; Nad-
al-Romero et al., 2025).

While many European countries have already incorpo-
rated naturally regenerating forests into strategic conser-
vation and restoration frameworks (Linser et al., 2023), in
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Ukraine such ecosystems only recently began receiving for-
mal recognition. Legislative changes adopted in 2022 cre-
ated a mechanism for including spontaneously regenerated
woodlands into the national forest fund, signalling a shift
toward acknowledging their ecological value (Law of Ukraine
No. 2321-1X, 2022). Yet, compared to Western and Central
Europe, systematic scientific assessments of these forests
in Ukraine remain limited. This is especially important given
that post-agricultural succession may proceed differently
under Ukrainian climatic, edaphic, and socio-economic con-
ditions than in other regions of Europe.

Current European studies provide valuable conceptual
and methodological references for analysing the potential
of spontaneous forests. Research from Central-European
region shows that naturally regenerated stands can exhibit
high structural complexity and support diverse assemblages
of forest species, particularly where previous land-use
pressures have ceased (Martin-Forés et al., 2020; Hampe
et al., 2020; Navarro & Pereira, 2022; Maes et al., 2023;
Ertung & Janus, 2025; Dyderski et al., 2025). Mediterranean
and mountain landscapes demonstrate that natural forest
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expansion may restore ecological functions and reconnect
fragmented habitats, strengthening biodiversity networks
(Muys et al., 2022; Dollinger et al., 2023; Nadal-Romero
et al., 2025). Within Natura 2000 territories, spontaneous
forests have been linked to improvements in habitat qual-
ity and long-term conservation outcomes (Oikonomakis &
Ganatsas, 2020; Santoro et al., 2024). Case studies from
the Alps illustrate that early-successional secondary wood-
lands play a crucial role for sensitive bird species by provid-
ing structurally dense habitat unavailable in mature forests
(Scridel et al., 2022). These examples highlight how sponta-
neous forests can contribute to multiple conservation objec-
tives — from species protection to carbon sequestration —
depending on regional context and landscape configuration.

In Ukraine, however, the dynamics and ecological sig-
nificance of spontaneous forests are still poorly quantified.
Preliminary expert assessments suggest that hundreds
of thousands of hectares of such forests may exist (Gorod-
nucha, 2022), yet their structure, species composition,
and ecological functions remain insufficiently studied. The
Carpathian region is particularly relevant for this topic — due
to complex topography, historical mosaic land-use, and high
biodiversity, abandoned farmlands in these regions offer
favourable conditions for natural tree colonisation. The Iva-
no-Frankivsk region contains distinctly separated lowland,
foothill, and mountainous zones of the Ukrainian Carpathi-
ans, forming one of the country’s key areas of biological rich-
ness. The proximity of mature forests, availability of seed
sources, and varied terrain further accelerate spontaneous
colonisation processes. As these regenerating tree stands
develop, they have the potential to increase habitat continu-
ity, enhance ecological permeability across the landscape,
and provide refugia for species sensitive to fragmentation.
Similar ecological outcomes resulting from spontaneous
afforestation on abandoned agricultural land have been
documented across European regions (Kolecka et al.,
2017; Martin-Forés et al., 2020; Zarzycki et al., 2022; Nad-
al-Romero et al., 2025; Ertung & Janus, 2025). However,
despite the region’s favourable preconditions and ecological
significance, such dynamics in Ukraine remain understudied
and require systematic scientific evaluation to understand
their implications for biodiversity conservation and land-
scape management.

Furthermore, climate-change projections for Eastern
Europe indicate that natural regeneration processes may
accelerate or shift in trajectory depending on temperature
and precipitation patterns, soil moisture regimes, and dis-
turbance frequency (Maes et al., 2023; Derci Augustynczik
et al., 2025). Understanding how these factors influence
post-agricultural succession in the Ukrainian Carpathians is
essential for predicting future landscape changes and devel-
oping informed management strategies (Verkerk et al, 2022;
JaniSova et al., 2024). The absence of targeted research
limits the ability of regional authorities and conservation
practitioners to integrate spontaneous forests into broader
biodiversity, forestry, and land-use policies.

Given this gap, there is a clear need for comprehen-
sive studies that document the composition, structure,
and ecological functions of naturally regenerated forests in

Ukraine. The present research focuses on spontaneous for-
ests of the lvano-Frankivsk region and aims to contribute to
national scientific understanding of post-agricultural succes-
sion. The specific objectives include: (1) analyse the struc-
tural and floristic characteristics of spontaneous forests
at different successional stages; (2) identify rare and pro-
tected species of flora and fauna associated with these hab-
itats; (3) evaluate the ecological importance of spontaneous
forests within regional landscape systems and their potential
role in biodiversity conservation.

Materials and methods. The research was conducted
during 2024-2025 within the lowland sector of the Iva-
no-Frankivsk region, focusing on areas where spontane-
ous forest regeneration has occurred on abandoned agri-
cultural lands. Field observations were carried out within
the Ivano-Frankivsk district, which represents characteristic
Pre-Carpathian lowland environments with diverse land-
use legacies and varying stages of natural succession. The
study area is defined by a spatial mosaic of forest patches,
shrub communities, meadow systems, and agricultural par-
cels, forming habitat conditions that support a comparatively
high richness of vascular plant species, and faunal biodiver-
sity (Prykhodko, 2009). The gradual decline in agricultural
intensity in the lowland and foothill landscapes, as well as
the withdrawal of croplands, hayfields, and pastures from
active management, has created favourable ecological
conditions for the establishment and expansion of naturally
regenerated woody vegetation.

Sampling plots were selected according to the principle
of representativeness to ensure inclusion of spontaneous
forests that developed on former arable land, grazing areas,
and hay meadows. The sites differed in soil type, succes-
sional advancement, and degree of past anthropogenic
disturbance, which enabled the characterization of variation
in floristic composition among regenerating forest stands
(in total — 27 study sites). The investigated territory is pre-
dominantly underlain by grey forest soils. The comparison
of agricultural and semi-natural habitats provides suitable
ecological niches for the recruitment and establishment
of early-successional tree and shrub species, forming con-
ditions necessary for the development of self-sown forest
ecosystems in the region.

Field investigations were carried out using the route
method and detailed floristic sampling, following meth-
odological approaches widely used in botanical research
(Yakubenko, 2020). Surveys were performed during vege-
tation periods (June-September). Routes were established
to cover the main types of spontaneous forest patches:
young birch—-aspen, mixed willow-birch stands on aban-
doned fields, and ecotones between spontaneous forests
and active agricultural fields. In each location, special
attention was given to compiling complete floristic species
lists, estimating species frequency and projective cover,
describing the vertical structure of the community, and not-
ing ecological indicators associated with moisture, soil fer-
tility, and disturbance. Spontaneous forests aged 15-30
years were examined by establishing temporary sample
plots, which allowed for the analysis of vegetation structure
at the stand level.
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The determination of vascular plant species was carried
out using the Vascular Plants of Ukraine: A Nomenclatural
Checklist (Mosyakin & Fedoronchuk, 1999) together with
the Red Data Book of Ukraine (Didukh, 2009) and the offi-
cial lists approved by the Order of the Ministry of Environ-
mental Protection and Natural Resources of Ukraine No.
111 of 15 February 2021, which defines plant and fungal
species included in and excluded from the Red Data Book
of Ukraine. Taxonomic nomenclature was aligned with
the standards adopted in Plants of the World Online (POWO,
2025). During species verification, emphasis was placed on
taxa typical of mid-successional forest communities, species
indicative of former agricultural management, native pioneer
woody plants, and invasive species that may reflect distur-
bance, soil alteration, or competitive displacement. Special
attention was devoted to registering taxa listed in the Red
Data Book of Ukraine, locally uncommon species charac-
teristic of the Precarpathian region, and invasive plants
that often signal anthropogenic pressure and successional
restructuring. The occurrence of invasive species served as
an ecological marker of transformation within spontaneous
forest stands situated near cultivated landscapes.

Geographic coordinates of all sampling sites and veg-
etation plots were collected using handheld GPS devices
with an accuracy of + 3 m. Spatial interpretation and pre-
liminary landscape assessment were undertaken using top-
ographic maps, high-resolution imagery accessed through
Google Maps, and field sketches that documented bounda-
ries of spontaneously regenerated forest patches, transition
zones, and remnants of former agricultural parcels. These
spatial datasets allowed verification of historical land-use
trajectories and ensured that the studied forest stands orig-
inated exclusively through natural regeneration processes.

Vegetation data were further processed to quantify com-
munity diversity and invasive species incidence at the plot
level. Species richness (S) and the Shannon diversity index
(H") were calculated using proportional cover values for all
recorded vascular plant taxa, following standard approaches
applied in vegetation ecology. Invasive species metrics
included invasive species richness per plot and percentage
cover based on projective vegetation estimates. Canopy
closure was assessed visually and verified through vertical
structure descriptions recorded in the field. Statistical anal-
yses included Pearson correlation procedures to evaluate
relationships among stand age, canopy closure, species
diversity, and invasive species abundance, while differences
between stand age classes were tested using parametric
significance thresholds (a = 0.05).

Results. Analysis of the spontaneous forest stands
formed on abandoned agricultural lands in the lowland
part of the Ivano-Frankivsk region revealed clear structural
and compositional patterns associated with the succes-
sional age of the communities and the type of former land
use. Across all surveyed sites, the tree layer demonstrated
a predictable trajectory of natural regeneration characteris-
tic of early- to mid-successional stages in post-agricultural
landscapes.

In the youngest forest stands (15-20 years), canopy
formation was dominated by fast-growing pioneer species
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capable of rapid colonisation of open habitats. Silver birch
(Betula pendula Roth) constituted the largest proportion
of the tree layer, accounting for 44-57% of all recorded
individuals. Populus spp. (Populus tremula L., Populus
nigra L.) represented 23-31%, while Salix spp. formed
additional components of the pioneer assemblage. These
species reached heights of 9-13 m, with mean diameters of
10-15 cm, reflecting high growth rates under conditions
of abundant light and soil nutrient levels typical of former
agricultural fields. In forest stands aged 21-25 years,
a gradual decline in the dominance of pioneer species was
observed, accompanied by an increase in the frequency
of Acer pseudoplatanus L. and Acer platanoides L., which
collectively formed 6-12% of the tree layer. Their occur-
rence marks the beginning of a shift towards mixed-forest
succession.

The oldest spontaneous forests (after 25 years) main-
tained a canopy still largely composed of birch and aspen,
although both species exhibited signs of early canopy strat-
ification and the emergence of gaps. Within these stands,
a well-developed subcanopy of shade-tolerant broadleaved
species was recorded. European hornbeam (Carpinus
betulus L.) showed the highest frequency among late-suc-
cessional species (22-29%), followed by maples (A. pla-
tanoides and A. pseudoplatanus), european ash (Fraxinus
excelsior L.), pedunculate oak (Quercus robur L.), and lime
(Tilia cordata Mill.). Although not yet reaching the upper can-
opy, these species demonstrate active recruitment, indicat-
ing the long-term transition of spontaneous forests toward
mixed mesophytic communities typical of the region.

The shrub layer exhibited high structural variabil-
ity and contributed significantly to the overall complexity
of the communities. Corylus avellana L. achieved the high-
est projective cover (28-32%), followed by Sambucus nigra
L., Crataegus monogyna Jacq., Viburnum opulus L.,
and Euonymus europaeus L. Shrub cover increased with
stand age, suggesting progressive shading of the herb layer.

Floristic analysis of the herb layer identified 143 vascu-
lar plant species belonging to 44 families, with the highest
species richness recorded in stands aged 26-30 years.
Asteraceae (18 species), Poaceae (15 species), Rosaceae
(12 species), and Fabaceae (9 species) were the most spe-
cies-rich families. Projective cover in the herb layer ranged
from 55-62% in the youngest stands to 32-40% in the old-
est ones. Species diversity, as measured by the Shannon
index, increased significantly with stand age (H’ = 3.28 +
0.21 for 15-20-year stands; H' = 4.11 £ 0.24 for 26-30-year
stands; p < 0.01), indicating the progressive recovery of her-
baceous diversity as forest structure developed.

Spontaneous forests also harbored a range of invasive
and adventive plant species, most notably within plots situ-
ated near actively managed farmland and structurally dis-
turbed ecotones. In total, eleven invasive taxa were recorded
across the sampling network. Heracleum sosnowskyi Man-
den. was detected in 32% of plots, forming patches with
5-18% cover, particularly in areas with high light availability
and soil disturbance. Separately, Impatiens parviflora DC.
occurred with similar frequency, occupying shaded edges
and moist microhabitats, where it reached comparable lev-
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els of cover. Solidago canadensis L. was primarily associ-
ated with younger stands, displaying cover values of 3-12%.
Additional invasive species included the woody taxon Acer
negundo L., whose presence showed a clear affinity for
reduced canopy closure and spatial proximity to cropland.
The cumulative cover of invasive species declined substan-
tially with stand development, decreasing from 22-28%
in 15-20-year-old forests to 15-18% in 21-25-year-old
stands (p < 0.01), indicating that advancing canopy shading
and increasing competitive pressure enhance the capacity
of spontaneous forests to suppress invasive flora.

Despite the presence of invasive species, spontaneous
forests on post-agricultural lands in the Ivano-Frankivsk
region have been found to harbor six species listed in the Red
Data Book of Ukraine, including Galanthus nivalis L. Pop-
ulations of G. nivalis varied in density, ranging from small
clonal groups to large aggregations exceeding 42 individu-
als per plot. This species is typically associated with semi-
shaded microhabitats featuring stable soil moisture, condi-
tions characteristic of aging spontaneous forests. Other rare
taxa identified include Leucojum vernum L., Cephalanthera
longifolia (L.) Fritsch, Epipactis atrorubens (Hoffm.) Besser,
Platanthera bifolia (L.) Rich., and Allium ursinum L., which
generally inhabit similar microenvironments.

These findings confirm the significance of spontaneous
forests on post-agricultural lands as refugia for rare and pro-
tected species, particularly highlighting the conservation
importance of G. nivalis populations. Such habitats provide
valuable natural microhabitats essential for the preserva-
tion of regional flora. Spatial analysis revealed opposing
patterns in the distribution of rare and invasive species.
The richness of Red Book taxa exhibited a strong nega-
tive correlation with distance from mature forest stands (r
=-0.71, p <0.001), with the highest concentrations found in
spontaneous forests located within 500 m of natural mixed
or broadleaved forest fragments. By contrast, invasive spe-
cies richness and cover showed a positive correlation with
proximity to active agricultural lands (r = 0.64, p < 0.001)
and a negative correlation with canopy closure (r =—0.58, p
< 0.01). These complementary patterns emphasise the dual
ecological role of spontaneous forests: on the one hand, act-
ing as corridors and buffer zones that support the dispersal
and establishment of rare species; on the other, gradually
reducing the prevalence of invasive taxa as successional
processes progress.

Discussion. The patterns of natural forest regeneration
observed on abandoned agricultural lands in the lowland
zone of Ivano-Frankivsk region exhibit strong convergence
with recognised successional pathways documented for
post-agricultural landscapes throughout temperate Europe.
Similar to findings from Central European cultural land-
scapes and Carpathian foothills, early forest development
is characterised by the dominance of light-demanding pio-
neer taxa, notably B. pendula and P. tremula, which rapidly
colonise open terrain and initiate canopy formation — sup-
ported for wider European contexts by Santoro et al. (2024)
and Bortnyk et al. (2025). This pioneer dominance reflects
broader ecological mechanisms where nutrient-enriched
soils, reduced competition and residual agricultural structure

accelerate the establishment processes, a dynamic repeat-
edly confirmed in European secondary forests following
spontaneous regrowth (Nadal-Romero et al., 2016).

With increasing stand age, recruitment of late-succes-
sional broadleaved species (e.g., C. betulus, Q. robur, A.
platanoides) signals a directional shift towards structur-
ally complex communities. This transition is closely linked
to proximity of seed sources and remnant mature forest
fragments, as suggested by Williams et al. (2024), with
field studies and remote sensing consistently highlighting
the importance of nearby woodland for promoting succes-
sion and characteristic forest flora. Our findings echo con-
tinent-wide analyses, indicating that natural regeneration
can be an effective, low-input pathway to forest landscape
restoration — particularly where seed dispersal from mature
woodland is ensured (INRAE, 2024; Linser et al., 2023).

The impressive floristic richness, with 143 vascular plant
species from 44 families recorded in the herb layer, under-
scores the ecological value of spontaneous forests in post-ag-
ricultural terrain. Such levels of diversity parallel results from
the Polish Carpathians and Eastern Carpathian grassland
mosaics, where land abandonment fosters structurally het-
erogeneous communities within a few decades (Kolecka et
al., 2017; JaniSova et al., 2024). The observed increase in
diversity metrics over time aligns with European-wide mod-
els indicating advancing succession enhances recruitment
of forest-associated herbs and shrubs and reduces ruderal
dominance (Nadal-Romero et al., 2016).

Patterns involving invasive species provide insight into
disturbance-mediated processes. The higher prevalence
of Impatiens parviflora and Solidago spp. in younger stands
fits with regional data showing that invasive taxa flour-
ish in high-light, open-canopy conditions typical of early
post-agricultural succession phases, but decline with
increased canopy density (Perera et al., 2021; Zarzycki et
al., 2022). This supports the principle that canopy closure
naturally limits invasion pressure via shading and competi-
tion — a robust mechanism established in Poland, Slovakia
and Germany.

The spatial separation between rare and invasive taxa
underlines important conservation implications. Red-listed
species, such as G. nivalis, P. bifolia, most frequently occur
in spontaneous forests adjacent to mature stands, operating
as ecological corridors and microrefugia supporting disper-
sal and persistence of sensitive rare species (Williams et al.,
2024). In contrast, proximity to agricultural land correlates
with higher invasive presence due to ongoing propagule
inflow, a pattern recognised in continental analyses of land
abandonment dynamics (Nadal-Romero et al., 2016).

Taken together, these results demonstrate that sponta-
neous forests in the Pre-Carpathian lowlands act as self-or-
ganising systems capable of restoring structural heteroge-
neity, improving habitat quality, supporting protected flora,
and suppressing invasive species. Recent Europe-wide
assessments stress the substantial role of natural regener-
ation in meeting biodiversity and climate adaptation objec-
tives, as well as in restoration policy frameworks (Muys et
al., 2022; Verkerk et al., 2022; Linser et al., 2023). In regions
marked by ongoing agricultural abandonment, formally
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incorporating spontaneous forests into conservation policy
and sustainable land-use planning promises substantial
ecological and socio-economic gains.

Conclusions. The study demonstrated that sponta-
neous forests forming on abandoned agricultural lands in
the lowland part of the lvano-Frankivsk region follow a pre-
dictable and ecologically robust successional trajectory lead-
ing toward structurally complex mixed-forest communities.
The results revealed high floristic richness and rapid accu-
mulation of forest-specialist species already within the first
30 years of natural regeneration, highlighting the substantial
recovery potential of post-agricultural soils in the Pre-Car-
pathian lowland region. A novel contribution of this research
is the documented co-occurrence of rare Red Book species

and the gradual suppression of invasive taxa as canopy clo-
sure and stand maturity increase. The findings confirm that
spontaneous forests function as effective ecological corri-
dors, supporting connectivity with nearby mature forests
while simultaneously buffering agricultural landscapes from
biological invasions. These insights hold practical value for
regional land-use planning, demonstrating that naturally
regenerated forests represent a high-benefit tool for bio-
diversity conservation and landscape restoration. Future
research should focus on long-term monitoring of suc-
cessional dynamics, assessment of ecosystem services
provided by spontaneous forests, and evaluation of their
potential integration into national afforestation and climate
adaptation programmes.
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YkpaiHa

CawmociliHi nicu sik ocepedku 36epexeHHs1 6iopizHOMaHIMmMs Ha MOKUHYMUX CillbCbKO20CM00apChKUX 3eMIIsIX

Y cmammi npedcmasneHo pe3ynbmamu A0CidxeHHsT Mpouecie npupoOHO20 11iCO8IOHOBNEHHST Ha 3aHedbaHuX Cirlb-
CbKoaocrnodapchbKux y2id0sx pieHUHHOI YyacmuHu IeaHO-®paHKiecbkoi obnacmi. Ha mni nocuneHHs chpaemeHmauii naHo-
wagpmie ma HazanbHoi nompebu 36epexeHHsi biopidHoMaHImms 8 YkpaiHi, U3HaYEHHSI eKO02iYH020 3Ha4YEHHSI ma CyK-
ueciliHux mpaekmopiti makux nicie Habysae ocobnueoi akmyanbHocmi. [Nonboei docnioxeHHs, nposedeHi y 2024—2025 pp.
Ha 27 npobHux OinsiHKax, OXOM/oeasu KOMIIIEKCHE 8UBYEHHS cKkrnady 0epesHoe20, YasapHUK08020 ma mpas’siHo2o Spy-
cie, aHari3 8ikogoi cmpykmypu, a makox ideHmugbikauito 8u008020 pi3HOMaHIMms, y MoMy Yucsi PiOKiCHUX ma iHea3il-
Hux eudie. [JocrnidxeHHs nokasasno, Wo Jicu paHHiX CykyecitiHux cmadili xapakmepu3ytombCsi OOMiHY8aHHSM MIOHEPHUX
sudis, 3o0kpema Betula pendula, Populus tremula ma Salix spp., siki ¢popmyroms 8iOHOCHO 0OHOPIOHUL nooe, munosut 015
roYyamkoeux rnocmaeapapHux emariie 8i0Ho8MeHHs ekocucmem. Hamomicme y cmapuwux depegocmaHax criocmepieacmscs
aKkmueHe 3arny4yeHHs1 miHbogumpusanux me3oginsHux nopid (Carpinus betulus, Quercus robur, Acer platanoides), wo cgio-
yumb PO cmpykmypHy OugbepeHyjauito ma nocmynogud nepexio o 3milaHux HeMoparibHUX ficie. 3azanom eusienieHo
143 sudu cyOuHHUX pOCIUH, WO Hanexamb 00 44 poduH, wio 8idobpaxae 3HayHUl ¢hrIopuCMUYHUL NOMeHuyjan camoCitiHuX
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nicie nonpu ix 8iOHOCHO MoodAul 8iK ma aHMPONo2eHHe 8mpydaHHs 8 MUHYIoMY. 3aghikcogaHO wicmb 8udie, 8KTHYEHUX
0o YepsoHoi kHuzu YkpaiHu, ceped Hux Galanthus nivalis, Leucojum vernum ma Cephalanthera longifolia — ix mpannsHHs
cKopernbogaHe i3 brusbkicmto Ao OirsHOK KOPIHHUX Jlicie ma HasigHicmio npupodHux biomonie. Y x00i 00CidXeHHS makox
i0eHmubikosaHo Kirlbka iH8a3iliIHUX MaKCOHI8, 0OHaK iX MOWUPEHHST 3MEeHWYEMbCS 3i 3p0CMaHHM 3iMKHEHOCMI Hamemy,
wo deMoHcmpye chopmy8aHHS npupodHOI biomuyHoOI peaucmeHmHocmi caMociliHuX ficie. 3azanom pe3ynbmamu 3aceioyy-
oMb, WO caMOCilHi f1icu (hyHKUIOHytomb K 8axrusi pesepsyapu 6iopisHoMaHimms ma eKosnoziyHi Kopudopu 8 azpapHUX
naHOwacgpmax. Ompumani daHi MiOKPeCMb MpakmMuYHy YiHHICMb 8KMIOYEHHST makux ficie 0o peaioHanbH020 npupodo-
OXOPOHHOR20 M1aHy8aHHsl, cmpameaill eK0/102i4H020 8iOHOBIEHHSI Ma CUCMeM Cmasio20 3eMIEKOPUCMYBaHHS.

Knroyoei crioea: camocitiHi niicu, mpupodHa CyKUecis, MOKUHYmi CilbCbKO20CrnodapChKi 3eMiTi, CYOUHHI POCIUHU, PIOKICHI
8udu, iHeasiliHi 8udu, 36epexeHHs1 biopi3HOMaHIMMsl.

[lata nepLoro HaaXxomxXeHHs pykonucy Ao BuaaHHs: 21.11.2025
[lata npyrHATOro 40 APYKY PyKONMUCY Micns peLeH3yBaHHs: 25.12.2025
[ara ny6nikauii: 31.12.2025

BicHuk CymcbKkoro HauioHanbLHOro arpapHoro yHiBepcuTeTty 9
Cepis «ArpoHomist i Gionorist», Bunyck 4 (62), 2025. ISSN 2708-4086 (print), ISSN 2708-4094 (online)




