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Abstract: The article examines the current state and prospects for the introduction of shrubs of
the Rosaceae Juss. family into natural and urbanized ecosystems of the Precarpathian region. The species
composition, ecological plasticity, and adaptive potential of representatives from this family are
analyzed, which determine their ability to acclimatize and be used in landscaping. The main factors
affecting the success of introduction are discussed, including climatic conditions, soil types, and
anthropogenic impact. It has been established that the most numerous in the region are the genera
Cerasus Juss., Rubus L., Rosa L. and Spiraea L., which account for approximately 70% of the total number
of registered species of the Rosaceae family. Of particular interest are such species: Spiraea japonica
Franch., Rosa rugosa Thunb. and Physocarpus opulifolius L., which demonstrate high decorative value
and resistance to adverse environmental factors. The features of the distribution of both indigenous
and introduced species, their ability to naturalize, and their potential in forming stable plant
communities have been studied. It has been determined that introduced species, particularly
Chaenomeles japonica Thunb., Cotoneaster horizontalis Decne., and Sorbaria sorbifolia L., effectively adapt
to the conditions of the Precarpathian region, which is due to the similarity of the region's climatic
characteristics to their natural habitats. The habitat analysis showed that a significant part of the
Rosaceae family has a Circumboreal or East Asian origin, which confirms their high adaptive potential.
The results of the study provide the foundation for developing effective strategies for introducing
ornamental species of Rosacese into the green plantings of the Precarpathian region, which will
contribute to the enrichment of biodiversity and the improvement of the ecological condition of the
region.
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1. INTRODUCTION

Plant introduction is an important area of modern botany, ecology, and landscape
architecture that plays a significant role in the formation of sustainable ecosystems and
increasing biodiversity. In the context of growing urbanization and climate change, an
important task is to find and introduce adaptive plant species that can withstand
environmental stressors. One of the most promising targets for introduction are species of
the Rosaceae Juss. family, which are characterized by high decorative value, ecological
plasticity, and resistance to adverse conditions.

The Precarpathian region is a region with a wide range of natural and climatic
conditions that create favorable conditions for the acclimatization and naturalization of
introduced plants. At the same time, the significant transformation of natural landscapes
caused by anthropogenic impact requires a reasonable approach to the selection of species
that can not only aesthetically enrich the landscape but also perform important ecological
functions, including soil stabilization, air purification, microclimate improvement, and
creation of a favorable environment for local fauna.

The issue of plant introduction is widely covered in modern research. It is known that
the success of acclimatization of new species depends on their ecological plasticity and ability
to adapt to the conditions of the new environment. Representatives of the Rosaceae family
play a significant role in maintaining the biodiversity of urban landscapes due to their ability
to quickly naturalize and participate in the formation of sustainable plant communities.

Particular attention is paid to the study of plant adaptation mechanisms in Rogovskyi
(2017), which examines the morphological and physiological characteristics of Rosaceae
representatives that ensure their viability in urban ecosystems. Research by Sliusar (2017)
confirms that the resistance of introduced plants to stressors such as drought, pollution, and
mechanical damage is a key parameter for their successful naturalization.

In the Carpathian region, special attention is paid to analyzing the impact of introduced
species on local ecosystems. Rogovskyi (2019) note that some introduced species can compete
with native flora for resources, which makes it necessary to develop scientifically based
recommendations for their use in landscaping.

Thus, the literature analysis indicates a significant potential of Rosaceae species for use
in urban landscapes, but also points to the need for further research on their interaction with
local ecosystems to avoid possible environmental risks.

2. RESEARCH OBJECTIVE, METHODOLOGY AND DATA
The purpose of this study is to provide a comprehensive analysis of the status and
prospects for the introduction of Rosaceae species in the Precarpathian region, as well as to
identify the most promising species for their further use in green landscaping (Opalko, 2016).

Research in this area not only improves the state of urban landscaping but also
contributes to the preservation of the region's biodiversity. Expanding the species
composition of green plantations in urban areas of the Precarpathian region, particularly
through the use of shrub plants from the Rosaceae family, is a promising task. Most
representatives of this family possess high ornamental value, ecological plasticity, and the
ability to adapt to various conditions (Sliusar, 2017).

The study of the current state and prospects for the introduction of species of the family
Rosaceae Juss. in the Precarpathian region was conducted in 2022-2024 in the Ivano-Frankivsk
region, in particular in the botanical garden, dendrological parks and natural ecotopes of the
region. The main objects of the study were 12 native and 30 introduced species of shrubs of
the Rosaceae family used in landscaping urban and suburban areas (Kavchuk, 2022). The
research methodology included field studies. Route surveys of the research plots were



carried out, during which species were identified, ecotopes of their growth were described,
their vital status was determined, and the adaptive potential of plants was analyzed. The
phenological phases were recorded in accordance with generally accepted methods of
phenological monitoring (Rogovskyi, 2019).

The assessment of decorativeness and environmental sustainability was carried out
according to the scales of resistance to air pollution, drought, mechanical damage, and frost
resistance. Visual assessments were made on a five-point scale (Dudin, 2021).

The data were processed using the methods of analysis of variance using Statistica 10.0
and Microsoft Excel software.

The obtained results made it possible to assess the prospects of using the introduced
Rosaceae species in green building of the Precarpathian region and to develop
recommendations for their implementation in landscape gardening.

3. RESULTS AND DISCUSSION

In the territory of Ivano-Frankivsk region, which is part of the Precarpathian region of
Ukraine, there is a rich diversity of shrub species from the Rosacese family. According to
recent studies, approximately 340 shrub species from this family, belonging to 25 genera,
have been recorded in the region. A significant portion of these species has been introduced
and is cultivated in botanical gardens, arboretums, and used for landscaping in urban areas.
The native flora is represented by a smaller number of species, which predominantly grow
in natural ecotopes.

Four genera are most richly represented in the Precarpathian region: Cerasus Juss.,
Rubus L., Rosa L., and Spiraea L., which together make up about 70% of all recorded species.
Special attention is given to the Spiraea genus, which includes over 10 species, such as Spiraea
salicifolia L., S. japonica Franch., and S. media L. The high diversity of this genus is attributed
to its adaptive properties to the soil and climatic conditions of the Precarpathian region.

Introduced species such as Chaenomeles japonica, Physocarpus opulifolius, Cotoneaster
horizontalis, and Sorbaria sorbifolia are actively cultivated in parks, squares, and private plots.
Their successful adaptation to local conditions is due to the similarity of the climatic
characteristics of the Precarpathian region to the natural ranges of these plants.

The forest edges and anthropogenically disturbed ecotopes of the Precarpathian region
are home to many native species, such as Rosa canina L., R. majalis Herrm., Rubus idaeus L.,
and Prunus spinosa L. These species play an important role in the formation of natural
communities and the preservation of the region's biodiversity. For example, Rosa majalis is
common in light mixed forests and at forest edges, where it helps to strengthen slopes and is
an important honey plant.

Among the introduced species, Aronia melanocarpa Michx., Rubus odoratus L., and
Physocarpus opulifolius L. stand out, having successfully naturalized in the conditions of the
Precarpathian region. These species are commonly found near abandoned estates, in park
plantings and along roadsides. Their spread contributes to enhancing the ornamental value
of landscapes and the formation of resilient plant communities.

According to arealogical analysis, most shrub species of the Rosaceae family found in
the Precarpathian region originate from the Holarctic floristic kingdom. In particular, the
Circumboreal floristic region is represented by species such as Rosa canina, Rubus caesius,
Spiraea salicifolia, and Amelanchier ovalis Medic. A significant portion consists of East Asian
species (Chaenomeles japonica, Kerria japonica L., Spiraea japonica), which have well adapted to
local conditions due to the similarity of the Precarpathian climate with that of Northeastern
China and Japan.

Introduced shrub species of the Rosaceae family are widely used for landscaping in
Ivano-Frankivsk and other settlements of the Precarpathian region. Decorative forms, such



as Physocarpus opulifolius with multicolored leaves, Chaenomeles japonica with bright flowers,
and Cotoneaster horizontalis with ornamental berries, are of particular interest. Their use
enables the creation of aesthetically appealing landscape compositions adapted to local
conditions.

The analysis of the Precarpathian flora has shown that introduced species of the
Rosaceae family play an important role in shaping the region's landscapes. They not only
enhance the aesthetic appeal of green areas but also contribute to the enrichment of
biodiversity. Native species, in turn, are a vital component of natural ecosystems and deserve
further study and conservation. In view of this, it is recommended to continue studying the
introduction of new species and their impact on the local flora, as well as to develop
measures for the conservation of natural communities in the Precarpathian region.

The regional distribution of species shows that 35% originate from the Circumboreal
region, 30% from East Asia, 20% from the Mediterranean, and the remainder from North
America. A significant portion of species demonstrates the ability to naturalize, particularly
Rosa rugosa and Spiraea japonica, which confirms their high adaptive potential.

Biodiversity Enrichment: The introduction of species from the Rosaceae family has
increased the floristic richness of the region by 42 species, accounting for 15% of the total
species composition of the dendroflora in the Precarpathian region (Kavchuk, 2022) (fig. 1).
Adaptive Success: Rosa rugosa and Spiraea japonica have not only successfully naturalized but
have also become key components in many anthropogenically disturbed ecosystems,
forming dense thickets that suppress the growth of weeds.

M 3arasibHa KiJIbKiCTh
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Figure 1. Percentage of the Rosaceae family in the total number of woody species in the
Precarpathian region.

Ecosystem Benefits: Due to their high resilience to stress factors, these species are
actively involved in soil stabilization and the creation of a favorable microclimate in
plantations.

Ecological Role: Four species (Chaenomeles japonica, Physocarpus opulifolius, Spiraea
media, Rosa rugosa) have been identified as actively contributing to the formation of
microecosystems in urban environments.

Pollinators and Birds: These plants serve as important sources of nectar and berries,
supporting the preservation of local pollinator populations and small birds.

Role in Urban Biocenoses: It has been found that Chaenomeles japonica provides high
aesthetic value while also serving as a habitat for rare insect species.

Decorative Resilience: Experimental studies have shown that 78% of introduced
species maintain a high level of decorativeness even under unfavorable conditions.



Heat and Drought Resistance: Physocarpus opulifolius demonstrates stable
decorativeness under high temperatures and drought, confirming its value for urban
landscaping.

Regeneration: Spiraea japonica effectively regenerates after mechanical damage,
maintaining its ornamental appearance even in challenging urban environments.

Use in Landscape Design: Three types of landscape compositions have been developed
for the green spaces of Ivano-Frankivsk, incorporating Physocarpus opulifolius, Rosa rugosa,
and Spiraea japonica.

Functional Plantings: The compositions include hedges, thickets, and combined flower
beds that blend aesthetic appeal with ecological functionality.

Pollution Resistance: Rosa rugosa has demonstrated a high level of resistance to air
pollution, making it indispensable for plantings along roads and industrial areas.

New Recommendations: The implementation of monitoring programs has been
proposed to assess the long-term impact of introduced species on local ecosystems.

4. CONCLUSIONS

The analysis of the introduction of Rosaceae species in the Precarpathian region
confirmed their high ecological plasticity and decorative value, which makes these species
promising for landscaping urban and suburban areas. Studies have shown that most of the
introduced species demonstrate good adaptation to the conditions of the region, and some,
such as Spiraea japonica, Rosa rugosa, and Physocarpus opulifolius, are actively naturalizing and
contributing to the enrichment of the local flora. The research results also confirm that
introduced Rosaceae species are capable of performing important ecological functions,
including improving the microclimate, filtering pollutants, stabilizing soils, and maintaining
biodiversity. Some species can act as honey plants and provide food for pollinators and birds.
At the same time, certain environmental risks have been identified, including possible
competitive displacement of native species, which requires further monitoring and control
of the spread of certain members of the Rosaceae family. For the effective use of introduced
species in landscape gardening, it is recommended to introduce adaptation strategies that
involve the selection of the most resistant and decorative species with minimal negative
impact on local ecosystems. Prospects for further research include developing optimal
methods for introducing new species, assessing their long-term impact on biocenoses, and
developing recommendations for integrating introduced plants into natural and urbanized
landscapes.
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I'mesgiaoba. CydacHmMil cTaH Ta IIepCIIEKTMBM IHTPOAYKILil BMAIB poguHmu Rosaceae Juss. y
Ilepeakapnarri. XKyprar Ipuxapnamcokozo ynisepcumemy imeni Bacuas Cmegaruxa. biorozis, 11 (2024),
C177-C182.

AHoTanisA. Y cTaTTi 40CAi4KEeHO CyJacHMII CTaH Ta MepCreKTUBU iHTPOAYKIIil BUAIB pOAMHN
Rosaceae Juss. y mpupoanux i ypoanizosaanx ekocncremax Ilpukapnarrs. I1poanaaizosano suaosmii
CKJa/, €KOAOTIUHy IIAaCTMYHICTh Ta ajanTalliiHMI IOTeHIliaa NpeACTaBHUKIB IIi€i poAVHM, IIIO
3YMOBAIOE IXHIO 3JaTHICTh 40 aKAiMaTu3allil Ta BUKOPUCTaHHs y 3eAeHOMY OyAiBHMUIITBi. Po3rasHyTO
rOA0BHI (paKTOpY, IO BIIAMBAIOTh Ha YCIIIIHICTB iHTPOAYKIIl, 30KpeMa KAiMaTU4YHi YMOBHU, TUIIK
IPYHTIB Ta aHTpOIIOTeHHe HaBaHTakKeHH:1. BcraHOB.€HO, 1110 HaltOiABIT YMCceABHO ITpeACTaBAeHUMHU B
perioHi € poan Cerasus Juss., Rubus L., Rosa L. ta Spiraea L., sixi ckaagators npubansao 70% Big
3araAbpHOI KiAbKOCTi 3apeecTpoBaHUX BUAIB poguHu Rosaceae. OcobaAnBuil iHTepec BUKAMKAIOTh BUAY
Spiraea japonica, Rosa rugosa ta Physocarpus opulifolius, sxi A€MOHCTPYIOTb BMCOKY A€KOPaTUBHY
IIHHICTb Ta CTiMKICTh A0 HeCHpPUATAMBUX c])aKTopiB cepegosuia. JocaigxxeHo 0coOAMBOCTI
MOIIMPeHHs K aDOpUIeHHUX, TaK i iHTpPOAyKOBaHUX BUAiB, IXHIO 3JaTHICTb A0 HaTypadisamii Ta
IoTeHIiaa y popMyBaHHi cTabiABHNMX pOCAMHHUX YIPYHOBaHb. BusHaueHo, o iHTpOAyKOBaHi B1AM,
sokpema Chaenomeles japonica, Cotoneaster horizontalis Ta Sorbaria sorbifolia, epeKTUBHO a4anITYIOTLCS A0
yMmos Ilpukapmnarts, mo oOyMOBA€HO MOAIOHICTIO KAIMaTMYHMX XapaKTepUCTUK PETiOHy A0 IXHiX
NpUPOAHNUX apealiB. ApeaaoriyuHMIi aHaAi3 IIOKas3as, IIJO 3HaYHa JacTMHA IpeJCTaBHUKIB pPOAVHU
Rosaceae Mmae niupxymbopeaarHe abo cxigHOa3iliCbKe ITOXOA KEHH:I, IO MiATBepA KY€ IXHill BMCOKMIA
aJanTUBHMII IIOTeHIliaa. Pe3yaAbpTaTi 40CAiAKEeHH: € OCHOBOIO A5 pO3pO0KU e(peKTUBHIX CTpaTeTiil
IHTPOAYKIIiI AeKOopaTuUBHMX BUAIB Rosacede y 3eaeHi HacagxeHHs llpukaprnarTs, 1o copusaTuMe
30araueHHIO OiOPi3HOMAaHITTsI Ta ITIOKPaIleHHIO eKOAOTiYHOTO CTaHy PeTioHy.

Karouosi caoBa: iHTpogykiis pocamH, Rosaceae, agamTaliisi, JAeKOpaTMBHI poOCAUHH,
0O3eAeHeHHsI.
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