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Incmumym aepoekonoeii i npupodoxopucmysanns HAAH

Ha ocHosi makconomMiuHO-MUNOAOIMHUX CMPYKMYD NPOGEOeHO AHAAI3 A08EHMUBHOI
¢paxuyii ¢aopu nanienpupoonux gimoyenosie Llenmpanvroeo Jicocmeny. Hagedeno
Pp03n00in adgeHmusHUX GU0i6 3a eK0A0IMHUMU NOKA3HUKAMU: 4aCOM 3AHECeHH S, CIYyNneHem
Hamypanizayii, cnoco6om noOwUperHs, MUNOM 0C80EHHS MiCUe3pPOCMAaHb; CUCMEMAMUYHUMU
epynamu, apeaiamu, pecionamu noxXo0XceHHs1, 3a eK01020-0i0MOphoa02IMHUM NOKAZHUKAMU,
UEHOMUUHOIO CMPYKMYPOI0, CIMYneHeM eemepooii ma eocnooapcvkum 3navenuam. Buznaueno,
wo y ckaadi gpimoyenosie adeenmusHi 6udu cmanosaimes 64uzvbko 47% 6i0 3aearvHo2o
6U006020 CKAADY, WO € CBIOUEHHAM 3HAUHOI mpanchopmauii docaioxncysanux mepumopii.
3a exon02iMHUMU NOKA3HUKAMU CHAHOBAEHO, W0 ceped adGeHMUBHUX Ui 3a 4acoM
3AHEeCeHHs nepesajcaoms apxeopimu, 3a cmynesem Hamypanizayii — enexogimu, 3a
cnocobom nowupenns — epeaziogpimu ma axkoaromogimu, 3a MUNOM OCB0EHHS MicCUe3poc-
manv — aepopimu. TaxcomomiuHo-munosoeiunuil anariz adsenmuenoi gpaxuyii gaopu
donomie 6CMano8UMuU OCHOBHI 0COOAUBOCMI YIET epYynU POCAUH MA BUSHAUUMU MOJICAUBICMb
ix npucmocysaHnus 00 pi3HUX YMO8.

Karouoei caosa: adsenmugna gpakuyis aopu, makcoHomivna cmpyKkmypa, munoaoeiuna
CMPYKMypa, HanienpupooHuii himouyeros.

The general trend of modern development
of commensal flora is growing in importance
the role of alien species. In some regions of
Ukraine, these processes acquire catastro-
phic nature. In this regard, a comprehensive
study of alien plants in these areas is of par-
ticular relevance. The need for knowledge
of adventive plant species increases in terms
of Biodiversity requirements Conservation
Convention (Rio de Janeiro, 1992), confe-
rences UN on the issue of alien invasive
species (UN /Norway Conference on Alien
Species, Trondheim, 1996) and the relevant
international strategy (Global Strategy on
Invasive Alian Species, Montreal, 2001) [1].

Species composition knowledge of the
alien flora fraction and coenotic biological
characteristics of these species, migration op-
portunities and establishing the species ability
being naturalized to the new conditions will
allow to establish trends of the studied flora
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development, connection with other floras
and establish the consequences of the general
process of regional flora human transforma-
tion. In addition, the study and analysis of
the alien flora nucleus of a given region has a
practical value, because most of these species
are crop weeds.

The research purpose is to record species
diversity of alien plants, to identify and ana-
lyze their composition in semi-phytocenoses
according to taxonomic and typological in-
dicators and assess the environmental threat
to agroecosystems of Central Forest-steppe
of Ukraine.

The research materials and methods. The
study object was alien faction flora in semi-
phytocenoses of Central Forest-steppe. We
studied five regions that compound Central
Forest-steppe (Kiev, Kirovograd, Vinnitsa,
Cherkassy, north of Odesa). According to
geobotanical zoning studied area belongs to
the Holarctic dominion of the Eurasian steppe
region, forest-steppe subregion, of Eastern
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European foresrt-steppe province of oak forests,
steppe meadows and meadow steppes, Ukraini-
an Forest-steppe subprovince and 6 districts.

Accounting was conducted in areas that
according to ecosystem classification is re-
lated to the high quality natural phytocenoses
rural areas [2]. These are ecosystem enclaves
of natural and semi-natural herbaceous vege-
tation (steppes, grasslands); wetland eco-
systems that have been formed as a result of
reclamation activities (ponds, river valleys);
enclaves of natural and semi-natural arboreal
and shrub vegetation preserved in agricul-
tural landscapes (plain, gully and watershed
forests and bushlands); biotopes, the origin
of which is associated with agricultural ac-
tivities (gardens, local systems of forest belts,
large ravine — beam systems). References
(V. Protopopova, 1991), and own expeditions
data with using traditional routing method,
organized in 2003—-2010 were used for work.

The species composition of alien species
was defined more accurately by using appro-
priate methods [3], herbarium (KW mate-
rials and own observations.

Annotated list was made up by A. Takh-
tadzhyan system [4] according to monotypical
standards and requirements of the Internatio-
nal Code of Botanical Nomenclature [5, 6].

Advent typological analysis was conducted
by traditional V. Golubev [7] and K. Raun-
kiyer [8] linear systems of life forms methods,
ecological structure was defined by N. Bazi-
lyevych method [9], environmental phyto-
coenotic by A. Bellegarde method [10], the
degree of hemeroby by G. Sukoppom me-
thod [11].

Results and discussion. As a result of field
studies, we found that the fraction of anthro-
pogenic flora includes 177 species from 133 ge-
nera, 45 families.

According to environmental indicators
among alien species by entry time dominate
arheofites, by the degree of naturalization —
epecofites, by the method of distribution —
erhaziofites and acolyutofites, by the type of
development habitats — agrofites.

Floral proportions of alien flora fraction
in semi-phytocenoses have the form of 1:3:3.9
(genitive ratio 1.3). All marked species be-
long to the section Magnoliophyta. In the
spectrum of the largest families the most
represented were 10 families, each of which
embodies from 30 to 5 species, it makes up
about 69% of the total species number. The
rest of 35 families makes up 31% of the total
species composition. Thus 24 (14%) families
are mono-species (Table 1).

Table 1
The range of the most numerous families alien fraction of the Central Forest-steppe flora
Families Rank | Number | COUMSEC | Number | SPEISSATC | Generic
of families | of genera of antropofites, % of species of antropofites, % coefficient
Asteraceae 1 22 16.5 30 17 1.4
Poaceae 2 14 10.5 22 12 1.6
Brassicaceae 3 16 12 19 11 1.2
Fabaceae 4 8 9 10 6 1.3
Lamiaceae 5 8 9 10 6 1.3
Boraginaceae 6 5 4 6 3.5 1.2
Ranunculaceae 7 5 4 6 3.5 1.2
Malvaceae 8 4 3 6 3.5 1.5
Chenopodiaceae 9 3 2 6 35 2
Solanaceae 10 4 3 5 3 1.2

84

AGROECOLOGICAL JOURNAL - No. 1 - 2014



TAXONOMIC-TYPOLOGICAL ANALYSIS OF THE ALIEN FLORA FRACTION OF SEMI-PHYTOCENOSES

Among the mentioned families Asteraceae,
Poaceae, Brassicaceae families are especially
marked, which are represented by the majo-
rity species. Comparing the family spectrum
of alien species with total families spectrum,
shown in semi-natural phytocenoses, it should
be noted, that in the alien faction spectrum,
Boraginaceae, Malvaceae, Chenopodiaceae,
Solanaceae families have significant role.
When comparing the total families spectrum
of all mentioned species, these families are
only among twenty top families.

The most numerous families among alien
flora were Papaver L. (5 species), Amaran-
thus L., Setaria 1. (4 species), Artemisia L.,
Bromus L., Chenopodium L., Lamium L., Mal-
va L., Sisymbrium L., Veronica L. (3 species).

When assessing areographic structure
of alien species types by regional principle,
they were divided into 26 areographic groups
(Table 2).

Eurasian, North American, Mediterranean,
Holarctic, European, East Asian group of spe-
cies were the most numerous, they make up
up together about 78% of the total amount.
Other groups were represented by two—three
species. Five groups Euro — Iran-Turan, the
Euro-Mediterranean — Iran-Turan, South
Siberian — Far East, Central European, East

Siberian — North American in semi-phyto-
cenoses are mono-species.

Origin region of alien species is also proved
to be quite diverse. 35 region types, which are
homeland of alien species are distinguished
(Table 3).

Significant part of the species by the ori-
gin is connected with southern regions of
Europe and Asia, which represents significant
arid of studied areas. Another plants group of
North American origin in the investigating
flora occupies about 14%, due to the fact, that
the climatic nature conditions of the Central
Forest-Steppe are similar to North America
conditions.

In typological analysis of the alien flora
fraction principal attention was paid to eco-
logical and biomorphological features of spe-
cies, their coenotic structure and hemeroby
degree.

Biomorphological structure of alien flora
fraction is presented in Table 4. According
to general habitus and duration of life cycle
in the investigated flora plants with short
life period 126 species (71.5% of total alien
species) dominate, the main part of which
58% are annual plants. Approximately 9.5%
of alien species include trees, bushes and semi

bushes.

Table 2
Distribution of alien species in semi-phytocenoses according to areographic groups

No. Areographic group Number of species % from total
1 Eurasian a1 29
2 North American 30 17
3 Mediterranean 18 10
4 Holarctic 11 6,3
5 European 9 5
6 East Asian 9 5
7 Eastern Eurasian 6 3.4
8 Euro-Mediterranean 6 3.4
9 Cosmopolitan 5 2.8
10 Euro-Siberian 5 2.8
11-26  Other Groups 27 15.3
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Table 3

Distribution of alien species in semi-phytocenoses by type of origin

No. Region of origin Number of species % from total
1 Mediterranean 37 21
2 Mediterranean-iranian-turanian 33 19
3 North American 25 14
4 Tranian-turanian 15 8.5
5 Eurasian 1 6
6 Asian 8 4.5
7 Southern European 5 2.8
8-35  Other regions 48 24.2

Spectrum of life forms of studied flora by
Raunkiyer biological types includes dominant
group of terophytes (124 species or 70% of to-
tal flora) and hemicryptophytes (respectively
35 species, 20%).

Geophytes, phanerophytes and hamphy-
tes make in general up to 10% (10:7:1 species
respectively).

The study basis of alien flora eco-coenotic
structure is charged by A. Bellegarde coeno-
tic morph system. The leading role belongs
to synantropantes (100 species, or 56.5%).
Significant prevalence of synantropantes
indicates that the most species are part of
alien segetal-ruderal communities and their
number is dominant. Stepantes, silvantes,
pratantes and kulturantes constitute 34% of
adventes total number (Table 4.). The bulk of
kulturantes are crops that are continuously
grown by us. As culturants we take trees and
shrubs too, which are mainly the part of the
shelterbelts.

The study of the plants adaptation degree
to the most important environmental factors,
particularly species demanding to hydration
of habitat is necessary for full disclosure the
relationships between plants and the envi-
ronment, the environmental aspect features
of specific or regional floras. Focusing on the
different classifications of plants water re-
gime, origins of which can be seen in botanical
studies (Bazilyevych, 1986, Golubev, 1972,
etc.) we distribute species into groups. These
groups are quite objectively reflect the species

distribution according to the rigor degree to
moisture. Most numerous among alien spe-
cies (Table 4) are mesophytes (84 species,
or 47% of the total flora). Much smaller part
of the flora belongs to xerophytes, mezokse-
rofites (26 species (15%) and kseromezofites
(37 species, 21%). It describes the study area,
as transition from Forest to Steppe.

Comparative analysis was conducted by
hemeroby coefficient of the alien flora frac-
tions of semi-natural phytocenoses wich
showed that 83 % of the species refer to po-
lihemerobes, o-evhemerobes, y-evhemerobes.
Studied areas, which include communities of
adventive species (part of segetal areas, resi-
dential, ruderal habitat, young fallows, field
conditions) are characterized as those which
have a high degree of anthropogenic transfor-
mation, notably their main part of species are
hemerofilian species (Table 4).

Studying the economic value of types, it
should be noted, that although a significant
part of alien species are weeds, but in addition
to that they have important economic value
as medicinal, aromatic, fat-oil, vitamin, tan-
nin, fiber, honey and other crops.

Thus, in the agricultural landscapes of the
Central Forest-Steppe phytocenoses signifi-
cant part of alien plant species is focused. In
flora plant communities adventes make up
about 47% of the species composition, which
indicates evidence on a significant transfor-
mation of the studied areas. Taxonomic and
typological analysis of the alien flora fraction
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Table 4
Bioecological rating alien plants in semi-phytocenoses of Central Forest-steppe
The signs Number of species Share of total flora, %
Life forms
Trees 9 5
Bushes 7 4
Semi bushes 1 0.5
Perennials polikarpik 34 19
Plants with short life period 126 71.5
Actually annual plants 13 7
Biennial 1" 6.5
Annuals 102 58
Cenoses types
Silvantes 15 8
Synantropantes 100 56.5
Marhinantes 2 1
Pratantes 17 10
Psamofantes 8 4.5
Stepantes 12 7
Petrofantes 5 3
Culturantes 16 9
Ecological structure
Xerophytes 26 15
Kseromezofites 37 21
Mezokserofites 26 15
Mesophytes 84 47
Psyhromezofites 4 52
Degree of hemeroby
Mezohemerobes 30 17
a-evhemerobes 32 18
v-evhemerobes 45 25
Polihemerobes 70 40
helped to establish the main features of this REFERENCES

plants group and determine their possibility
to adapt to different conditions. Such studies
should be permanent. Only detailed study,
research and control of alien species on all
areas will help to change expansion situation
of this plant group.
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PO3ITOBCIOIZKEHHA TEIIIOBIPYCIB Y CBUHAPCBKHUX
TOCITOJAPCTBAX YEPHITTIBCBHKOI OBJIACTI

C.B. lepep’suko, T.O. bosa, JI.M. Pemotsko, JI.B. Boxkok, B.I. Copoka

Inemumym cinscovkoeocnodapcvioi mikpobionoeii ma aeponpomuciosoeo gupoornuymea HAAH

Hasederno pezyasvmamu o6cmediceHts ceuHapcevkux cocnooapeme Yepuiziscokoi obaacmi ujo0o
meuwiogipycie ceuneil. [locaionceno 1296 npod, saki 6yau idiopani id KaiHiuHo 300po8uUX,
X6OpUX 3 03HAKAMU eHyeparomienimia, nepexeopiaux ceureil ma 3 npeomemie 002150y 3a
HUMU, G MAKoC 8i0 CUHAHMPONHUX MBEAPUH [ NMaxie ma 3 00°’eKmié HABKOAUUHbBO2O NPU-
podHozo cepedosuiya. Budineno 313 izonamie mewosipycie ceuneil (24,2% 6i0 3azanvhoi
Kinvkocmi eidibpanux npo6), 168 izonamie (53,7% 6id 3aeanvhoi kinskocmi docaioxcenux
npo6) meuwiogipycie ceureil nepuio2o cepomuny, 30y0HUKa eH300MUUHO20 eHUePANOMIENIMY.
[3oasamu eipycie, eudineni 8i0 cuHaHMpPONHUX MEAPUH, MAOMb NAMO2EHHI 8AACMUBOCHI
3 KAacuMHUMU cumnmomamu xeopoou Teuiena ceuneil.

Karouosi caosa: mewogipycu ceuneil, po3noeciooiceHus i 6UdineHHs Gipycié, YUHHUKU PO3-
noecroddicents, dxucepeno iHgexuyii.

TemoBipycn cBUHEH MHUPOKO PO3TOBCIO-
JUKeH1 Ha BCiX KOHTUHEHTaX 3eMHOI KYJIi,
MOJKJIMBO JIMIIE 32 BUHATKOM AHTapKTHAU
[1]. e 3ymoBsieHo posimnpeHHsM chepu Biji-
TOJIiBJIi, EKCIIOPTOM Ta IMIIOPTOM TBapuH i
KOPMIiB, 11epepoOKOI0 IPOAYKINi CBHHAPCTBA
B yMOBax JAPiGHUX TBapUHHUIIBKUX IOCIIO-
JIApCTB Ta IHITMMHA YUHHUKAMU.

Bipionu temnoBipyciB cBuHel MaioTh iKO-
CaeIpUIHUN TUT CUMETPii, IX PO3MipH cTa-
HOBJIATH 28—30 HM, MICTITh OJHOJAHI[IOTO-
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By «+»PHK. Bipycuuil xancuys yTBopioioTh
60 rpoToMepiB, 110 CKIAIAIOTHCS 3 4 ToJIiTen-
TU/IiB; KAIllCU/] He MiCTUTD JimifiB. [ndekiii-
Ha aKTUBHICTb BIPyCiB He 3MIHIOETbCS IiCJIA
06pobKH edipom, XITOPOHOPMOM Ta TIPOTEOTi-
TUYHUM (hepMeHTOM TpuTicuHOM. Bipycu mipo-
SABJIAIOTDH CTIHKICTD K JI0 KUCJIOTO, TaK 1 10
JI’KHOTO CePEeIOBUIIL, TeEpMOJIabiibHi — cTabi-
JII3YIOTbCSI I0HAMHU JIBOBAJIEHTHUX METaJIiB.
TemoBipycu 37aTHI pO3MHOXKYBATUCH K
B KYJIBTYpax KJIITUH CBUHEH, TaK i iHIINX BU-
JIiB TEIVIOKPOBHUX TBapUH. 32 aHTUTCHHUMMU
BJIACTUBOCTSIMU TEIIOBIPYCHU CBUHEN PO3IIO-
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