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The synantropization analysis of the long-fallowlands of the Forest-Steppe of the
Kyiev region wereconducted for the first time. The synanthropic part consists of 181
spesicies of the higher vascular plants, which applicable to 44 families and 137 genera
(52 % of all species number). Origins, natural habitats, biological and ecological pecu-
liarities of the synanthropic species of the region were analyzed.

Nowadays one of the most important
problems are the invasion of alien species,
which recently devoted numerous publica-
tions [1, 3, 5, 6, 9, 10, 15]. The intensity
and extent of entry of alien species has re-
cently increased so that it is recognized as
one of the biggest environmental prob-
lems. Strategy of preventive measures for
biological invasions and measures for mini-
mize the consequences of their impact on
natural systems was adopted in 1992 in Rio
de Janeiro Convention on Biological Diver-
sity [20]. For this purpose it is necessary to
establish the prevalence, species compositi-
on, the main migration routes and the deg-
ree of naturalization of these species in na-
tural plant communities.

Methods. Approaches by V. Protopopo-
va to achieve the goal for investigate of
synanthropic component of fallow-lands
were used [12]. Geobotanical researches of
natural and anthropogenically disturbed
vegetation of meadows and fallow-lands, es-
pecially into dynamics were used by app-
lying direct and indirect methods of deve-
loping by famous scientists: Ye. Lavrenko
[6]; A. Tolmachev [14], I. Yurkevych, O.
Kruchanovoyi [4], V. Aleksandrov [2], B
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Myrkin, L. Naumov, A. Solomesch [8] B.
Yurtsev [16], herbarium materials of De-
partment of Botany of NUBIP of Ukraine
and Institute of Botany of M. Holodnoho
were used. Identification of species compo-
sition were determined by Key to species of
Flora of Ukraine [11] and agreed with the
current nomenclature list of vascular
plants of Ukraine [18]. The results of geo-
botanical studies obtained using conventi-
onal direct and indirect methods phytocoe-
notic: reconnoitring route, laying plots ge-
obotanic profiling, vegetation dynamics.

Results and their discussion. Synant-
hropic different component groups into
fallow-lands by different years of demutati-
on process include 181 species from 44 fa-
milies and 137 genera of higher vascular
plants (52% from total number). It's repre-
senting 12,2% of synanthropic flora of Uk-
raine [12].

The Magnoliophyta, which include
99,4% of species, are basis of synanthropic
floral structure (Magnoliopsida — 89% and
Liliopsida — 11%), vascular spore are only
0,6%, which correlates with the correspon-
ding figure for synanthropic component of
Ukraine [12].
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The main part of species of the flora inc-
lude 14 families and 142 species (78,5%),
while the remaining 30 families — only 39
species (21,5%) (Fig. 1). The predominant
ten families include 128 species (70,7%),
the first three family — 79 (43,6%). The do-
minance of a few families have feature for
synanthropic and natural flora Ukraine
and other regional flora [12].

Primary position in the spectrum belongs
to the leading families Asteraceae (26,0%), in
the corresponding spectrum steppes of Uk-
raine. This item belongs Brassicaceae, while
Asteraceae occupies the second position [12,
17]. High position of this famili indicates a
significant part of boreal elements in synant-
hropisation component, due to apophytes
and adventive North American species (Amb-
rosia artemisitfolia L., Bidens frondosa L., Conyza
canadensis (L..) Crongqist, Cyclachaena xanthi-
Jfolia (Nutt.) Fresen., Galinsoga parviflora Cav.,
Helianthus tuberosus L., Phalacroloma annuum
(L.) Dumort., Silphium perfoliatum L., Solidago
canadensis 1..) and from Mediterranean and
Mediterranean-Iran-Turanian origin ( Centau-
rea cyanus L., Centaurea diffusa Lam., Cichori-
um intybus L., Lactuca serriola L., Onopordum
acanthium L., Sonchus arvensis L., Sonchus ole-
raceus L..). The second position is Fabaceae
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(8,8%), which indicating a significant im-
pact of Mediterranean elements in the for-
mation of synanthropic flora of the Forest-
steppe of Kiev region.

The third position belongs to the Brassi-
caceae (8,8%). In our opinion, the position
of Brassicaceae into the spectrum of lea-
ding families reflects the level of synantro-
pisation of flora of the region under study
and according to V. Protopopova [12] is
evidence of invasion into fallow-lands spe-
cies of typical for Mediterranean and Iran-
Turanian regions. Poaceae, in the range
synanthropic species, as among the leading
families of synanthropic flora into Forest-
steppes of Ukraine, ranked fourth (6.6%).
Fifth position belongs Lamiaceae (4,4%),
sixth Caryophyllaceae (3,9%), seventh and
eighth with the same number of species oc-
cupy by Rosaceae Scrophulariaceae
(3,3%). An interesting fact is that the fa-
mily Rosaceae didn't include into the spec-
trum of synanthropic Ukraine [12]. But
high position within the study area is expla-
ined in less frequent spontaneous fallow
alien elements — Armeniaca vulgaris Lam.,
Cerasus vulgaris Mill., Malus domestica
Borkh. and apofitiv — Agrimonia eupatoria
L., Potentilla anserine L., Potentilla argentea

Table |. The predominant family o synanthropic (lora into

Fallow-lands of Forest-steppe of Kyiy region
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Fig. 1. Biomorphes of synanthropic species
for the duration of the life cycle

L., listed on the surrounding area. Ninth
and tenth positions are Polygonaceae and
Apiaceae (2,8%), respectively.

By dominant genera include the next:
genera with b species — Artemisia; genera
wich include 3 species — Achillea, Senecio,
Medicago, Vicia, Plantago, Veronica.

Important characteristics that explain
the spread of synanthropic species into fal-
low-lands are information about their ori-
gin and biological and ecological features.

Prevailing biomorphes for the duration
of the life cycle (Fig. 1) of synanthropic spe-
cies are herbal policarpycks (44,8%), the
second position ranked with annuals
(31,5%), high participation which is cha-
racteristic of synanthropic flora [12]. The
third position include monocarpic species
(16,6%), much less participate trees
(5,5%), other biomorf cover only 3,9%.
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Fig. 3. Distribution of synanthropic species
by hydromorphes
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Fig. 2. Distribution of synanthropic species
by type of underground systems

For type of underground systems predo-
minate species with tap-root system (76,8%)
(Fig. 2), much less participate types of diffu-
sion type of wunderground structure
(21,5%). The remaining 13 species (7.2%)
refer to these types of underground stolons
— Xanthoxalis fontana (Bunge) Holub, rhizo-
matous type with Acorus calamus L., Elytrigia
repens (L.) Nevski, Epilobium collinum C.C.
Gmel., Six species have rhizomal-generative
and tap-root systems — Achillea nobilis L., Inu-
la britannica L., Picris hieracioides L., Convolou-
lus arvensis L., Robinia pseudoacacia L., Melan-
drium album (Mill.) Garcke.

In results of analysis, the prevalence are
xero-mesophytes species (48.6%) ranked
second are mesophytes (34.8%), much less
mesoxerophytes (6.6%), the rest of the spe-
cies, which belong to four hidromorphes
falls 8,3% (Figure . 3).
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Fig. 4. Distribution of synanthropic species in
relation to the degree of illumination
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Fig. 5. Relationship between factions synan-
thropic component groups fallow-lands into
forest-steppe of Kyiv region

These data make it possible to conclude
eurytopes amplitude adjustment main part
of the terms of habitat types. The shift to-
wards range of xerophytes reflects the cha-
racteristics of the location of the study area
within the steppes of Ukraine.

Analysis of plants in relation to lighting
conditions (Fig. 4) confirmed the dominant
position heliophytes (58,6%), due to envi-
ronmental conditions increase in open spa-
ces fallow-lands. The second position occur
by scio-heliophytes (28,2%), third — heliost-
syophytes (3.9%), this eco-plastic types with a
wide amplitude adaptations to stage lighting.

Apophytes fraction contains 53,6% ali-
en — 46,4% (Fig. 5). The value of the ratio
apofity / Advent is 1.15.

Prevalence processes of apophytisation
under adventisation process indicates that
the studied region situated far from the
main adventysation centers.
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Fig. 7. Group of alien species for future entry
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Fig. 6. Groups of apophytes
in the distribution of anthropogenically
transformed ecotypes

Among apofitiv (Fig. 6) the distribution
of fallow anthropogenically transformed
ecotypes dominated evapophytes (24,3%),
somewhat less hemiapophytes (18,8%)
apophytes random (10,5%).

As part of alien species dominated the
time of entry arheophytes (47 species or
56%) kenophytes are somewhat smaller
part (44%) (Fig. 7). Value arheophytes /
kenophytes is 1,27 / 1. Prevalence arhe-
ophytes indicates slower percolation pro-
cess adventysation into studied region,
compared with the flora of Ukraine [12].

The degree of naturalization (Fig. 8) of
the alien faction dominated epekophytes
of synanthropic species (30.9%), signifi-
cantly inferior group erhaziophytes (4,4%)
— Helianthus annuus L., Helianthus tuberosus
L., Vinca minor L., Trifolium hybridum L. ., Ar-
moracia rusticana PG Gaertn., B. Mey. et
Scherb., Brassica campestris L., ahriofitiv
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Fig. 8. Groups of alien species in the degree
of naturalization
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Fig. 9. Distribution of alien species of origin

Abbreviations: IR-TUR - Iran-Turan, MIDD AS - Near, S AM - South, S EUR - southern European, AS - Asian, SE
AS - South-East Asia, N AM - North, E AS - East Asia, MED-IR- TUR - Mediterranean-Iran-Turan, MED -
Mediterranean, MID AS - Asian, CENTR AS - Central Asia, NODAT - data available, IND-MAL - Indo-Malayan,

SUD - Sudan, LAS - Asia Minor

group formed six types: Phalacroloma annu-
um, Acorus calamus L., Impatiens parviflora
DC., Acer negundo L., Salix fragilis L., Oenot-
hera biennis L., (3,3%), hemiepekophytes
include three species: Cichorium intybus L.,
Anisantha tectorum (L.) Nevski, Lathyrus tube-
rosus L. (1,7%).

Predominant species of the Mediterrane-
an (11%) and North America (10.5%) and
Asian (7.9%) origin, lower part of the Iran-
Turanian species (5.3%), southern Europe-
an (5.3%), Mediterranean-irano- Turanian
(4.4%), centers of origin of alien species.
The rest is allocated to the amplitude of 1 to
4 types among the 12 centers (Fig. 9).

Conclusions. Established that synant-
hropic flora fallow forest-steppe part of
Kyiv region contains 181 species that form
44 families and 137 genera.

To top ten families (128 species, 70.7%)
belongs Asteraceae (47 species, 26,0%) Faba-
ceae and Brassicaceae (16 species, 8,8%), Po-
aceae (12 species, 6,6%), Lamiaceae (8 spe-
cies, 4,4%), Caryophyllaceae (7 species or

3,9%), Rosaceae and Scrophulariaceae (6 spe-
cies or 3,3% ), Polygonaceae, Apiaceae (5 spe-
cies or 2,8%).

First place in the spectrum belongs to the
leading families Asteraceae (26,0%). High po-
sition aster indicates a significant part boreal
element in the process synantropisation. Pri-
mery position among the families belonging
Antemisia (5 species or 2,8%), and the famili-
es of three types (1,7%) — Achillea, Senecio,
Medicago, Vicia, Plantago, Veronica. Between
synanthropic species dominated herbal pol-
ykarpics (81 species, 44,8%), the type of un-
derground systems — tap-root species (139
species, 76,8%), among hidromophes — xe-
romesophytes (88 species, 48,6%) by refe-
rence plant lighting conditions — helioph-
ytes (106 species or 58,6%). Fraction of
apophytes contains 53,6% (97 species), alien
— 46,4% (84 species). Geographycal analysis
of adventive species revealed the predomi-
nance of Mediterranean (20 species, 11%)
and North American (19 species, 10,5%) ori-
gin of species.
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Axybenxo b.€, Yypunos A.M., Tepmuwmnsii A.IL., Ap-
moaenxo A.K. Cunanmponusayuonnsiii anaius giopo. 3a-
sexcei Jecocmenu Kuescxou obnacmu // buopecypevt u
npupodonoavzosanue. — 2014. — 6, Ne 3-4. — C. 5-10.

I1posedero curarnmponuzayuornsiil anaius Piopot 3a-
sedxcett Jlecocmenu Kuescxott obnacmu. Boisicneno, wmo cu-
HANMPONHAR COCMABASIOULASL 2PYNNUPOBOK 3aredcelt pas-
nowx aem demymayuu nacwumvieaem 181 eud us 44 ce-
meticme u 137 podos evicutux cocyoucmoix pacmenuii (52 %
om obuiezo Konunecmea 6udos). Ilpoanarusuposans. npovc-
XoxcoenUe, apeanvl, GUOLOZUMECKUE U IKOLOZUNECKUE 0C00LH-
HOCTU CUNAHMPONHBIX 6UO08 Peeuona.

Axybenxo B.€., Yypiros AM., Tepmuwnuii A.IL,
Apmonenxo A.K. Cunanwmponisayiinuic anams @ropu
nepenozie Jlicocmeny Kuiscokoi obnacmi// biopecypcu i
npupodoxopucmysarns. — 2014. — 6, Ne 3-4. — C. 5-10.

ITposedeno cumammponizayiinui. anariz propu
nepenozie Jlicocmeny Kuiscvioi oonacmi. 3'acosano, wio
CUHAHMPONHA CKAAN0BA Y2PYNOBANHD NePeno2ie PIBHuUX poxie
demymayii nanivye 181 6ud 3 44 pooun ma 137 podie
suwux cyounnux pocarun (52% 610 sazasvmor xivvkocms
eudie). Ilpoananrizosano noxodxcenns, apeanu, Gioroeiuni
Ma EKON0IUHT 0COOAUBOCME CUHAHMPONHUX 8U0IE PeioM)y.
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