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One of the leading factors of adventithation of regional flora is the introduction of plants, which is considered
as the process of resettlement or transfer of populations of plant species outside their natural range, as an eco-
logical and biological study and the introduction into culture in a certain territory of plants that have not grown
here before. All human activity related to the practical use and restoration of vegetation is based on the introduc-
tion of plants, which play an extremely important role in the development of the productive forces of society.

Introducers are one of the potential sources of replenishment of the spontaneous flora with new adventive
species. From the point of view of the potential possibility of introduced plant species to naturalithation in
new territories, the analysis of methods for assessing the success of introduction deserves attention.

The results of exploring the run wild of introduction are resulted in consisting of the adventive flora of
Volyn Polissya. To that belonging 139 species of 116 genuses from 49 families. In the middle of appreciably
prevail kenophitie are set, at the vital form grass policarpics. 41 of species show the tendency to naturaliza-
tion in the natural and the half-natural ecotops.

1t should also be noted that currently a number of species that were originally bred as cultivated species
are now in the territory of Ukraine, including within the borders of the Volyn Polissia, in a state of expansion
or showing similar trends and possessing high invasive activity. Among them: Impatiens parviflora, Acer
negundo, Ambrosia artemisifolia, Echinocystis lobata, Amorpha fruticosa, Helianthus tuberosus, Herac-
leum sosnowskyi, Reynoutria japonica, Padus serotina and some others. Single isolated localities with high
projection coverage of such alien species as Impatiens grandulifera, Grindelia squarrosa, Helianthus sub-
canescens, Populus laurifolia. Adventive flora on the territory of the Volyn Polissya is largely formed with
the participation of wild introducers, among which eukenophytes are clearly predominant.
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Oiiyrocs JI. B., Ilonensnuyvka O. B. Inmpooyyenmu y cknaodi adsenmusnoi gppaxuii propu Bonuncovkozo

Ionicca

OcHO6HOIO PYWIHOIO CULOIO ad8eHmu3ayii micyesoi Gpaopu € inmpooyKyis pociun. B ocnosi yvoeo npo-
yecy nexcamov nepeceients abo nepemiujers Nonyasayit 6Uoie POCIuH 3a MeXCT iXHb020 NPUPOOHO2O0 apeary
(ye mi pocaunu, sIKi paniwe mym He 3pOCMail) K 3 MEmo eKoi020-0i0102I4H020 QOCTIONCEHH S, MaK i OJist
BUPOWYBANHS 8 KYIbMYPI HA NeGHIll mepumopii.

Ananizyrouu aosenmugry @paxyiro cnonmannoi ¢aopu Bonuncvkoeo Ilonicca ma it sudosuii ckiaod, mu
suoinunu 188 eudis pocaun, axi € 30udasinumu iHmpooyyeHmamu, yi suou Haiexcams 0o 142 podis i 58 pooun,
ye cmanosums OnU3bKo 54 % 6i0 3a2a16bH020 YUCIA MAKUX A0BEHMUBHUX 8UOIE POCTUH, WO OYIU BUABLEH] HA
mepumopii peciony. Ceped 3apeecmposanux 8udi6 A0BeHMUBHUX POCIUH OIUZLKO N SAMOECAmuU NPAKmuyHo
NOCMILIHO 3pOCMAIOMb NOPYY. 13 KVILIMYPHUMU POCTUHAMU K OYp ‘anU. 3aznaueHi auou pociu po3nooiisioms
Ha 06 epynu: nepuia — 8uou, 30UHABIHHSA AKUX 8I00Y10Cs be3nocepeonbo Ha mepumopii Bonuncvrozo [onices
(156 suois), ye mi, axi supougyromscsa ado 8UPOULYBATUCH Y KVIbMYPI, Opyea — NpeocmasieHd KyibmypHUMU
sUOaMUL, SKI NOMPANUIU HA MEPUMOPIIO Pe2ioHY 3 THWUX pe2ionis, 0ydyuu ice souuasitumu (32 euou). Cnis-
BIOHOUIEHHS YUX 080X 2PYN BKA3VE HA me, W0 OIIbUICb IHMPOOYKOBAHUX 8U0I8 Ha mepumopii Boiuncvkozo
Tonices nepetiwnu 6e3nocepeoHbo 6 Kame2opilo A08eHMUBHUX SUOIE.

Tlegna xinvricmov 6udie pociuH, ski Ha mepumopii Ykpainu, y momy uucni Ha Bonuncoxkomy Ionicci, cno-
uamKy po3eoOunU AK KyIbmypHi, 3apa3 nepedysaroms y CMAaHi eKCHaucii abo npossisitomy ii 03HaKu, 60100104U
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BUCOKOI0 THBA3IUHOI akmueHicmio, ceped Hux: Impatiens parviflora, Acer negundo, Ambrosia artemisifolia,
Echinocystis lobata, Amorpha fruticosa, Helianthus tuberosus, Heracleum sosnowskyi, Reynoutria japonica,
Padus serotina ma inwi. Ha desaxux mepumopisx giomiueni nOoOUHOKI i30/1b08AHI TOKALIMemu pOCIuH, AKi npo-
ABAIOMb BUCOKULL PIBEHb NPOEKYILIHO20 NOKPUMMAL MAKUX HeabopueeHHux 8udis, ax Impatiens grandulifera,
Grindelia squarrosa, Helianthus subcanescens, Populus laurifolia.

Knrouosi cnosa: Boruncvke Ionices, inmpooykosani sudu, adéenmusna gaopa, apxeogimu, kenogimu,

Hamypanizayis.

Introduction. One of the leading factors in the
advent of regional flora is plant introduction, which is
considered to be the process of relocation or transfer of
plant species populations outside their natural range, as
well as the ecological and biological study and intro-
duction of plants that have not grown here before.

All human activity related to the practical use and
restoration of vegetation relies on the introduction of
plants, which plays an extremely important role in the
development of society's productive forces.

The role of introduced flora species is extremely
important in agriculture and green building, where
they form the basis of plants cultivated here, and to
a lesser extent in the forestry of our country. The vast
majority of varieties and forms of cultivated plants
grown in agroecosystems in Ukraine are based on
species originating from regions outside the country
and are thus alien to its natural flora. The same applies
to most of the species of ornamental plants grown in
the open field. In fact, almost the entire modern cul-
tural flora of Ukraine is based on introductions.

In this regard, it should be noted that the creation
of ornamental parks and botanical gardens played a
major role in the introduction of plant species new
to the region. Such parks were established directly
in Volyn Polissya and adjacent territories in the
late XVIII and early XX centuries. For example, in
1827, a park was founded in the village of Volody-
myrets (now a complex natural monument of local
importance called Volodymyrets Park), at the end
of the eighteenth century — in the village of Hrani,
Dubrovytsia district (now a complex natural monu-
ment of local importance “Tryputnyansky Park™). In
the early twentieth century, parks appeared in the vil-
lage of Oleksandriia, Rivne district (now a park-mon-
ument of landscape art of local importance “Oleksan-
driia Park™) and in the village of Zirne, Bereznovskyi
district (this park was laid out by the prominent Irish
landscape architect D. Mickler, nowadays it is Zirn-
enskyi Park, a monument of landscape art of local
importance). In addition, parks were created on the
territory of the then Volyn region in the village of
Hoshcha (now Hoshcha Park, a park and landscape
art monument of local importance), the village of
Tuchyn (now Tuchyn Park, a park and landscape art
monument of local importance), the village of Velyki
Mezhyrychi (now Velykomezhyrychi Park, a park and
landscape art monument of local importance), and the
village of Horodok (now Horodok Park, a park and
landscape art monument of local importance). The

creation of the Botanical Garden in Kremenets with
the participation of D. Mikler was quite important.
A small private botanical garden was founded in the
village of Samostryly, Korets district, by Vladslav
Boreiko [1, 2].

At the same time, introductions are one of the
potential sources of replenishing the spontaneous
flora with new adventive species. From the perspec-
tive of the potential for introduced plant species to
naturalize in new areas, it is worthwhile to analyze
methods for assessing the success of introduction. For
example, according to the scale of E. V. Wolfe [3],
the most successful introduction is when the intro-
duced specimens reach the stage of seed reproduc-
tion, or according to the scale of M. A. Kohno and
A. M. Kurdyuk when the reproduction of introduc-
tions occurs by self-sowing due to the formation of
fully germinating seeds. Thus, the ultimate goal of
the practice of introduction comes into conflict with
the tasks of protecting the natural flora from phy-
toinvasions. After all, when individuals of any spe-
cies achieve such successful results of introduction,
it becomes fully capable of competing with native
species. In this case, targeted introduction turns into
spontaneous naturalization of non-native species out-
side the cultivated area. Therefore, the working ver-
sion of the national strategy on non-native species
recognizes the following main problems: ensuring
reliable protection of cultivated plants and forest spe-
cies by preventing the importation and dispersal of
potentially dangerous organisms, control of introduc-
tion activities, all stages of importation and acclima-
tization of new non-native forest tree species, crops,
genetically modified organisms, etc [6, 8, 9].

Materials and methods. In scientific works,
when analyzing the adventitious fraction of the spon-
taneous flora, feral introductions are usually not
separately identified. One of the most comprehen-
sive summaries of the synanthropic flora of Ukraine
notes that of the widely cultivated plants, only a few
occasionally go wild and spread outside of culture.
Most of these species belong to the families Poaceae
and Apiaceae [5]. However, according to the peculi-
arities of naturalization, a group of ergasiophytes is
distinguished, which includes wild cultivated plants
localized near the cultivation sites [5]. However, it
should be noted that this group does not fully reflect
the situation with feral introductions, as they can act
as ephemerophytes or be representatives of the stable
component, in particular epecophytes or agriophytes,
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depending on the degree of naturalization. Ergasio-
phytes should be considered as one of the groups of
adventitious species distinguished by their source of
origin, i.e. those that originate from introduced cul-
tivated plants, regardless of the place and degree of
naturalization.

The analysis of the history of the introduction and
spread of many adventive species in Ukraine shows
that the main role in this process, especially in the
initial stages, was played by the introduction and
subsequent feralization of introduced forms. When
studying the distribution of non-native plant species
in Volyn Polissya, a significant presence of feralized
introductions in the adventive flora was noted, which
prompted a more detailed analysis of the place and
role of this group in phytoinvasions in the region [10].

It should be noted that indications of the growth
of wild cultivated plants in Volyn Polissia can be
found in the works of nineteenth-century botanists.
For example, J. K. Pachosky in his “Flora of Pole-
sie...” provides information on 16 species that show
a tendency to naturalization (e.g., Malva mauritiana,
M. moschata, Alcea rosea, Medicago sativa, Cucur-
bita pero, Helianthus annuus and some other species)
[4]. 1. F. Schmalhausen also points out the feralization
of certain species in the region [7].

Disscusion. The analysis of the species composi-
tion of the adventitious fraction of the spontaneous
flora of Volyn Polissya revealed 188 species of feral
introductions belonging to 142 genera and 58 fami-
lies, which is 54.0% of the total number of non-native
species found in the region.

In addition, about 50 species of adventitious
plants more or less constantly accompany cultivated
plants as weeds. The identified species are divided
into two groups: one is represented by species that
are or were cultivated and whose invasion occurred
directly on the territory of Volyn Polissya (156 spe-
cies); the second is represented by cultivated species
that are introduced to the region from outside the
region, being already invaded (32 species). The ratio
between these two groups indicates that the transition
of the vast majority of introductions to the category
of adventive species occurs directly on the territory of
Volyn Polissya.

A small group of hemierhasiophytes was sepa-
rately identified, which is represented by feral intro-
ductions that cannot reproduce and naturalize inde-
pendently in the conditions of Volyn Polissya (e.g.,
Cucumis sativus L., Zea mays L.). However, species
of this group were constantly observed during floris-
tic studies. The existence of these species outside of
cultivated areas is possible only if their diasporas are
constantly introduced. They are concentrated mainly
in garbage dumps, landfills, abandoned places or near
human settlements.

The study of urban flora of the cities of the eastern
part of Small Polissia revealed that ergasiophytes are

represented by only 65 species and account for more
than 28% of its species composition with a quantita-
tive predominance of annual herbaceous polycarpics.
On the territory of Volyn Polissya, the species compo-
sition of ergasiophytes was more diverse.

The taxonomic analysis of the species of the study
group recorded by us shows that the most numerous
are the following families: Asteraceae (26 species
or 13.8% of the total number of feral introductions),
Rosaceae (25 species or 13.3%), Fabaceae (12 spe-
cies or 6.4%), Brassicaceae (9 species or 4.8%),
Solanaceae (7 species or 3.7%), Poaceae (6 species
or 3.2%). Together, these families account for about
45% of the total species composition of the analyzed
group. In comparison with the spectrum of the most
numerous ergasiophyte families given for the adven-
tive fraction of synanthropic flora by V. V. Protopop-
ova for the plain forest areas, only the family Aster-
aceae is the same; at the same time, Fabaceae and,
especially, Rosaceae occupy higher positions in the
studied region, and Brassicaceae and Poaceae are
somewhat lower. Among the genera, the most numer-
ous were Helianthus (5 species), Spiraea, Cerasus
(4 species each), Pinus, Physalis, Amelanchier, Men-
tha, Rudbeckia, Populus (3 species each). The vast
majority of ergasiophyte genera are represented by a
single species.

By the time of introduction, the feralized introduc-
tions are distributed as follows: 21 species (11.2%)
are archacophytes, 68 species (36.2%) are ceno-
phytes, and 99 species (52.6%) are eukenophytes.
The noticeable predominance of eukenophytes,
which account for more than half of the total number
of species in the analyzed group and about 67% of
all eukenophytes of the adventitious fraction, indi-
cates the intensification of adventitious processes in
Volyn Polissya due to the feralization of cultivated
plants. The most likely reasons for this phenomenon
are a significant expansion of the species range of cul-
tivated plants in the region in recent decades, espe-
cially flower and ornamental plants, an increase in
the area of transformed ecotopes, and climate change
towards aridization.

The spectrum of life forms identified according
to I. G. Serebryakov's classification is dominated
by herbaceous polycarpics (48 species) and annuals
(63 species), which together account for more than
59%. Trees, shrubs, and bushes combine 71 species
(37.7%). Among the biological types of plants iden-
tified according to the classification of K. Raunkier,
therophytes (63 species) and phanerophytes (66 spe-
cies) prevail, with hemicryptophytes and geophytes
being somewhat less numerous.

Among the registered species, more than 50% are
ephemerophytes (96 species), which form the basis
of the unstable component of the adventive fraction
of the region's flora. However, it should be noted that
this group of non-native species is quite heterogene-
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ous. Feralization, spreading around cultivated areas
and naturalization of these species has only recently
begun and their future behavior is still uncertain.

By the degree of naturalization among ergasio-
phytes, epecophytes significantly prevail (140 spe-
cies or 74.5%). This is another confirmation of
V. V. Protopopova's data that the largest number of
ergasiophytes in the adventive fraction in Ukraine is
localized in the florocomplexes of completely trans-
formed ecotopes.

Agriophytes are represented by 17 species, and
agrioepecophytes by 31 species. Although the latter
two groups together account for approximately 25%,
they pose a significant threat to the native flora, as
their species are naturalized in natural and semi-nat-
ural ecotopes. The phenomena of such naturalization
were observed for such species as Impatiens parvi-
flora, 1. grandulifera, Amorpha fruticosa, Reynoutria
Japonica, Quercus rubra, Pinus banksiana, Sorbaria
sorbifolia, Padus mahaleb, Cerasus vulgaris, Par-
thenocissus quinquefolia, Salix fragilis, Echinocys-
tis lobata, Cannabis ruderalis, Vinca minor in tree
and tree-shrub communities, Heracleum sosnowskyi,
Althaea officinalis, Lupinus polyphyllus, Solidago
canadensis, Rudbeckia laciniata — in meadow and
forest edge communities, Oenothera biennis, Ascle-

pias syriaca — in grassy sand communities, Zizania
latifolia — in coastal and water communities. Some
of the above species show quite noticeable phytocoe-
notic activity, acting as dominants or co-dominants in
some areas.

It should also be noted that a number of species
that were originally bred as cultivars are currently
in a state of expansion in Ukraine, including within
Volyn Polissya, or are showing similar trends and
have high invasive activity. Among them: Impatiens
parviflora, Acer negundo, Ambrosia artemisifolia,
Echinocystis lobata, Amorpha fruticosa, Helianthus
tuberosus, Heracleum sosnowskyi, Reynoutria japon-
ica, Padus serotina and some others. There are also
isolated localities with high projection coverage of
such non-native species as Impatiens grandulifera,
Grindelia squarrosa, Helianthus subcanescens, Pop-
ulus laurifolia.

Results. Thus, it can be concluded that the adven-
tive flora in Volyn Polissya is largely formed with
the participation of feral introductions, among which
eukenophytes are significantly dominant. A signifi-
cant part of the introduced species is already natural-
ized or shows clear tendencies to naturalize in natu-
ral and semi-natural communities, posing a potential
danger to the native flora.

10.

Bibliography:
laBpunenko O. M. Ieiizaxui napkn lionicis Miknepa Ha PiBHenmuni. Haykosi s3anucku. Piue : Ilepcnexrusa,
2007. Bum. V. 140 c.
Menesauk B. 1. Cag Bomuacbkux AdiH. bomaniuna Hayka ma oceima y Bonuncokiti eimuaszi. Kuis : itocormioneHTp,
2008. 28 c.
JlarrteB O. O. [HTpOAYKIIis Ta aKITiMaTH3AIisl POCTHH 3 OCHOBaMH o3eneHeHHs. Kuis: ditocomionentp, 2001. 128 c.
Besnynpka O. I1. Jlisnmericts M. K. TTauochkoro B KOHTEKCTi pO3BUTKY Gionmoriunoi Haykm: (ocTaHHs uBepTh XIX —
niepia rosoBuHa XX ct.) : MoHorpadist / nepenm. 1. I. Moiicienko. XepcoH : Aiinant, 2014. 195 c.
Protopopova V. V., Shevera M. V., Mosyakin S. L. Deliberate and unintentional introduction of invasive weeds: a case
study of the alien flora of Ukraine. Euphytica, 2006. P. 17-33.
[potonomosa B. B., Mocskin C. JI., Illeepa M. B. BruinB agBeHTHBHUX BHIIB POCIHH Ha (iTodioTy YKpainu.
Oyinka i nanpsmKu sMenwenHs 3a2po3 biopiznomanimmio Yxpainu / Biam. pex. O. B. yakin. Kuis : Ximmkect, 2003.
C. 129-155.
Konowmiituyk B. I1., 3aB’soBa JI. B. «®nopa roro-zanaanoir Poccuny 1. @. IlImanbsraysena: ajBeHTUBHI POCINHH.
Iumpooykyis ma s30epesicennsi pociunnozo pisnomanimms y oomaniynux caoax Cxionoi €eponu (npucesuena
180-piuuto cmeopenns Bomaniunozo cady im. akad. O. B. @omina) : Marepianu MiXHapOIHOT HAYKOBO-TIPAKTHYHO1
rxoH(pepenttii, 22-24 tpasas 2019 p., m. Kuis. Kuis : TAJIKOM, 2019. C. 192-195.
Reichard S. H., White P. S. Horticulture as a pathway of invasive plant introductions in the United States. BioScience.
2001. Ne 51. P. 103—-113.
Reichard S. H., White P. S. Invasion biology: An emerging field of study. Ann Missouri Bot Gard. 2003. Ne 90.
P. 64-66.
[Ipotonomosa B. B., Mocsxin C. JI., IlleBepa M. B. ®itoinBazii B YkpaiHi sk 3arpo3a 0i0pi3HOMaHITTIO: Cy9acHUIH
CTaH i 3aBmaHHs Ha MaitoyTHE. KuiB : [H-T 60Taniku im. M. I. Xomoxroro HAH Vkpainn, 2002. 32 c.

References:

. Gavrylenko, O. M. (2007). Peizazhni parky Dionisiia Miklera na Rivnenshchyni [Landscape parks of Dionysius

Mickler in Rivne region]. Scientific Notes. Rivne: Perspectiva. Issue V. 140 p. [in Ukrainian].

Melnyk, V. I. (2008). Sad Volynskykh Afin [Garden of Volyn Athens]. Botanical science and education in the Volyn
gyvmnasium. Kyiv: Phytosociocenter. 28 p. [in Ukrainian].

Laptev, O. O. (2001). Introduktsiia ta aklimatyzatsiia roslyn z osnovamy ozelenennia [Introduction and acclimatization
of plants with the basics of landscaping]. Kyiv: Phytosociocenter. 128 p. [in Ukrainian].

Bezlutska, O. P., & Diialnist, Y. K. (2014). Pachoskoho v konteksti rozvytku biolohichnoi nauky: (ostannia chvert
XIX — persha polovyna XX st.) [Activity of I. K. Pachosky in the context of the development of biological science:




Bunyck 5, 2024 45

(the last quarter of the XIX — the first half of the XX century)]: monograph / foreword by 1. I. Moisienko. Kherson:
Ailant. 195 p. [in Ukrainian].

. Protopopova, V. V., Shevera, M. V., & Mosyakin, S. L. (2006). Deliberate and unintentional introduction of invasive
weeds: a case study of the alien flora of Ukraine, 148. P. 17-33.

. Protopopova, V. V., Mosyakin, S. L., & Shevera, M. V. (2003). Vplyv adventyvnykh vydiv roslyn na fitobiotu Ukrainy.
Impact of adventive plant species on the phytobiota of Ukraine. Assessment and directions of reducing threats to
biodiversity of Ukraine / Edited by O. V. Dudkin. Kyiv: Chemjest. P. 129—-155 [in Ukrainian].

. Kolomiichuk, V. P., & Zavyalova, L. V. (2019). “Flora yuho-zapadnoi Rossyy” I. F. Shmalhauzena: adventyvni
roslyny [“Flora of Southwestern Russia” by I. F. Schmalhausen: Adventitious Plants]. Introduction and Conservation
of Plant Diversity in Botanical Gardens of Eastern Europe (dedicated to the 180th anniversary of the establishment of
the Botanical Garden named after Academician A. V. Fomin): Proceedings of the International Scientific and Practical
Conference, May 22-24, 2019, Kyiv: TALCOM. P. 192—-194 [in Ukrainian].

. Reichard, S. H., & White, P. S. (2001). Horticulture as a pathway of invasive plant introductions in the United States.
BioScience 51: 103—113.

. Reichard, S. H., & White, P. S. (2003). Invasion biology: An emerging field of study. Ann Missouri Bot Gard 90:
64-66.

10. Protopopova, V. V., Mosiakin, S. L., & Shevera, M. V. (2002). Fitoinvazii v Ukraini yak zahroza bioriznomanittiu:

suchasnyi stan i zavdannia na maibutnie [Phytoinvasions in Ukraine as a threat to biodiversity: current state and tasks
for the future]. Kyiv: M. G. Kholodnyi Institute of Botany of the National Academy of Sciences of Ukraine. 32 p.
[in Ukrainian].




