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Flora of kurgans in the forest steppe zone in Ukraine
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[IpencraBneni pe3ynbTaTd BHBYEHHS (IOPUCTUYHOIO PIi3HOMAHITTS (QJIOPH KypraHiB
JIiCOCTEIOBOI 30HM MpoBeeHi Ha Teputopii KipoBorpancekoi, [TonraBebkoi Ta Uepkackkoi
obnacreit. Beboro mociimpkeno 25 KypraHiB moHax 3 M BHCOTOIO Ha ruromi 12092.4 kv’
Hocmimkena ¢uiopa kypraniB Jlicocteny BHsBHIach 0araTIIO Ha BUAW MOPIBHSIHO 3 3
CMYraM¥ CTEIOBOIO 30HM 1 Hayiuye 460 BHIIB CyAmHHUX pociuH. KimpKicTh BUAIB Ha
OMHOMY Kypraui Bapitoe Bim 85 mo 159, a B cepemnbomy craHoBuTh 107,5. Sk 1 B
[ToHTHYHOMY pi3HOTpaBHO- Ta 0araToOpi3HOTPABHO3JIAKOBOMY CTely y (Iopi KyprasiB
Jmicocrery nepeBaxaroTh remikpunrodita (39,4%), Tomi SIK B MiBASHHINIMX CTEMOBUX
CMyrax Ha KypraHax JOMiHyOTh Tepoditu. Takox OLIbII YHCETBHUMH BUSBHIHCH
¢danepoditu (10,0%). KoporkoxuBydi (OmHO-, IBO- TPHPIYHi) BUAM CKIamawTs 33,1%
(1opu KypraHiB JIiCOCTEIIOBOI 30HU. BUTBIIICTE 3 HUX HAJCKHUTh 10 CHHAHTPOITHUX BHUJIIB,
30KpeMa € Oyp’siHaMH, 110 TNPOHUKIM 3 OTOUYOYHMX MNOodiB. B mimomy Ha KypraHax B
micocrerry BusiBiieHO 112 anTtpomoditiB. Apxeoditn Ta keHoditu cknamatoth 13,7% Tta
7,6% (opH Kyprais, BiJIOBIIHO.

3arajioM Ha KypraHax Mpe[CTaBJIeHi BUIY, [0 MAlOTh ONTUMYM TpaIULIHHS y ckiaai 20
CHHTAaKCOHIB BHUILIOrO paHry. Buam acouiiioBani 3 crenoBuMH cuUHTakcoHamu (Festuco-
Brometea, Festucetea vaginatae, Polygono-Artemisietea ta Galietalia veri) CKIagaroTh
49,3% nocnimkeHol ¢opu. Sk 1 y ¢Gopi KyprasiB CIpaBXHiX Ta MyCTEIbHUX CTEIIB B
JIicocTelry IepeBaXkatoTh BUIM Ki1aciB Festuco-Brometea 1a Stellarietea mediae, mo Bkazye
Ha HamiBHATypajbHUI Xapakrep (iopu kypraHiB. Takoxk y Quopi KypraHiB JicocTeny
NpE/ICTaBlIeHI BUIM 5 KJaciB JiepeB’sSIHUCTOI Ta YarapHUKOBOI POCIMHHOCTI: Querco-
Fagetea, Urtico-Sambucetea, Robinietea 1a Salicetea purpureae.

3arajoM Ha KypraHax y (opi JiCOCTCNOBOi 30HHM BHUSBICHO 47 papUTETHUX BHUIIB.
JlocmimKkeHHs TPOBEEHI B JIICOCTENOBIN 30HI MiATBEPIKYIOTh, 110 BOHH € pedyriymom
crenoBoi Quopu. BoHM MOXYTh BifirpaBaTH 3HA4YHY POJIb y BiJHOBIIEHI MPUPOIHOTO
POCITMHHOTO MOKPHBY. TOMY, KypraHu IIOBHHHI OXOPOHSTHCS 1 SIK 1aM’ITHUKU apXeoJIorii,
1 SIK TIaM’SITKW TIPUPOJIN.

Kniouosi cnosa: rypeanu, pegyeiym cmenogoi ¢gaopu, gropucmuune pizHoManimmsi,
qicocmen, oxopona Kypeamis, I[lonmaecwra, Yepxacvka ma Kiposoepaocvra obaacmi,
Yxpaina

SUDNIK-WOJCIKOWSKA B. MOYSIYENKO L.I., 2010: Flora of kurgans in the forest steppe
zone in Ukraine. Chornomors’k. bot. z., Vol. 6, Ne 2: 162-199.

The results of study of floristic diversity of kurgans in the forest steppe zone in Poltava,
Cherkasy and Kirovograd Regions, are presented. Twenty-five kurgans of more than 3 m
high distributed over an area approx. 12092.4 km?, were surveyed. Being estimated at 460
species, the investigated kurgan flora contains more species than the flora of the barrows in
each of the 3 steppe zones. The number of species on a single kurgan varied from 85 to
159, with 107,5 in average. As in the Pontic herb(-rich) grass steppe zone,
hemicryptophytes dominated in the flora of the kurgans (39,4%) in the forest steppe zone,
whereas therophytes prevailed in the barrow flora in the steppe zones southwards.
Phanerophytes were more numerous as well (10,0%). Short-living plants (one, two or three
years old) constituted 33,1% of the kurgan flora in the forest steppe zone. Most of them are
synanthropic species, e.g. weeds from the surrounding fields. The total number of alien
species (anthropophytes) reached 112. Archaeophytes and kenophytes comprised 13,7%
and 7,6% of the kurgan flora.

A total of 20 syntaxa of a higher rank were represented in all the kurgans studied. Species
associated with steppe syntaxa such as: Festuco-Brometea, Festucetea vaginatae,
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Polygono-Artemisietea and Galietalia veri comprised as much as 49,3% of the kurgan
flora. As in the desert and grass steppes, species belonging to classes Festuco-Brometea
and Stellarietea mediae were predominant in the forest steppe as well, which also
confirmed the semi-natural character of the kurgan flora. A total of 5 classes of tree and
shrub communities were represented on the kurgans in the forest steppe zone: Querco-
Fagetea, Urtico-Sambucetea, Robinietea and Salicetea purpureae.

The number of species of particularly high floristic value was estimated at 47. The
investigations carried out in the forest steppe zone confirm that kurgans constitute refugia
for the steppe flora. They could play an important role in the local restoration of the natural
plant cover. Therefore, they should be put under protection both as archeological and nature
monuments.

Key words: barrows, refugia of steppe flora, floristic diversity, forest steppe, protection of
kurgans, Poltava, Cherkasy, Kirovograd Region, Ukraine

CYJIHIK-BOMIIMKOBCKAS b., MOMCHUEHKO M.U., 2010: ®dgopa KypraHoB JiecOCTeNHOM
30HBI YKpauHbl. Yepromopck. 6om. sic., T. 6, Ne 2: 162-199.

[IpencraBneHsl pe3yabTaThl U3ydeHUs (IIOPHUCTHYECKOTO pa3HOoOpa3ust (aopbl KypraHos
JIECOCTENIOBOM 30HBI TMpoBeldeHHble Ha Teputopun Kupoporpanckoil, IlontaBckoit u
UYepkacckoii obacreil. Beero uccnenopano 25 kypraHoB 0oiyiee 3 M BBICOTOM Ha ILTOMIAN
12092.4 xv’. ViccnenoBannas diopa KypraHos JlecocTenu okasanach Goraue BUAAMH, 110
CpaBHEHMIO ¢ 3 mojocaMH CTENMHON 30HB M HacuuThiBaeT 460 BHIOB COCYIMCTBIX
pactrenuil. KonmuecTBo BUOB Ha OJHOM KypraHe BapupyeT oT 85 mo 159, a B cpennem
cucraisier 107,5. Kak n B IloHTH4HOW pa3HOTpaBHO- M OOraTOpasHOTPaBHO3IAKOBOU
crend Bo (Iope KypraHoB JiecocTend rnpeobnaarot reMukpuntodurst (39,4%), Torna xak
B 0OJIeM IOXKHBIX CTEMHBIX MOJNOCaX Ha KypraHax AOMHUHHPYIOT Tepoduthl. Tarke Ooiee
MHOTOYHUCIICHHBIMH OKa3anuch (anepopursr (10,0%). KpatkoxuBymue (omHo-, IBY-
TpEeXJICTHHE) BHIBI COCTaBIIOT 33,1% Quopsl KypraHOB JISCOCTEIIOBOH  30HBHI.
BonbIIMHCTBO M3 HUX NPUHAIICKHT K CHHAHTPOIHBIM BHUJAM, B YaCTHOCTH COpHSIKaM,
KOTOpBIE MPOHUKIIN C OKPYXKAIOUIHUX ToJiel. B 11e70M Ha KypraHax B JIECOCTENH BBISIBICHO
112 anTponoduroB. Apxeoditn u keHoditi cocraisitoT 13,7% u 7,6% ¢iaopsl KypraHos,
COOTBETCTBEHHO.

B 1ienom Ha KypraHax npeicTaBiIeHbl BUIbI, HIMEIOIINE ONTHMYM BCTPEYAEMOCTH B COCTaBE
20 CHHTaKCOHOB BBICOKOTO paHra. BHpl accOIMMPOBaHHBIE CO CTEHBIMU CHHTAaKCOHAMH
(Festuco-Brometea, Festucetea vaginatae, Polygono-Artemisietea T1a Galietalia veri)
coctaBimsiOT 49,3% occnenoBannuii ¢uiopsl. Kak u Bo (iope KypraHoB HACTOSIHUX H
MyCTBIHHBIX CTENeil B JIeCOCTeNd IpeoliafaloT BHIBI KiacoB Festuco-Brometea wn
Stellarietea mediae, 4TO BKa3bIBaeT Ha TOJYEeCTECTBEHHBIH XapakTep (IIOpPHI KypraHoB.
Tarxke BO (Quope KypraHOB JIE€COCTENH IPEACTAaBICHBI BUIBI 5 KIAcOB APEBECHOH W
KyCTapHHKOBOW pactutenbHocTH: Querco-Fagetea, Urtico-Sambucetea, Robinietea n
Salicetea purpureae.

B nenom Ha kypranax Bo (pJope JIECOCTENHOH 30HBI BBISBICHO 47 papUTETHBIX BHJIOB.
HccnenoBanusi MpoBe/eHHBIE B JIECOCTEIHOM 30HE IMOATBEP)KAAIOT, YTO OHH SIBIISIOTCS
pepyruymom crenmHoit Quopbl. OHM MOrYyT Wrpath 3HAUHUTEIbHYIO pOJIb IPH
BOCTaHOBJICHUH TPUPOJHOTO PACTUTEIBHOrO IOKpoBa. [loaTOMy, KypraHbel JIOJDKHBI
OXPAHSTCS U KaK MaMSTHUKH apXEOJIOTUH, U KaK MaMSTKU IIPUPOJIBL.

Kniouesvle cnosa: xypeanvl, pepyeuym cmennoii guopul, gpropucmuyeckoe pasnoobpasue,
necocmens, oxpana Kypeamos, Ilonmasckas, Yepracckas u Kuposoepaockas obnacmu,
Yrpauna.

Introduction

The present work is the last one in the series of publications dealing with the biodiversity
of kurgan flora in the steppe and forest steppe zones of Ukraine. Earlier papers concerned the
flora of kurgans located southwards: desert steppe — the west and central Pontic steppe zone
[MOYSIYENKO, SUDNIK-WOJCIKOWSKA 2006], grass steppe zone — ,,poor forbs” — the west
Pontic grass steppe zone [ SUDNIK-WOJCIKOWSKA, MOYSIYENKO 2006], and “rich forbs” — the
Pontic herb(-rich) grass steppe zone [MOYSIYENKO, SUDNIK-WOJCIKOWSKA 2009].

The aim of this study was to assess the richness and specific characters of the flora of
kurgans within the forest steppe zone.
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Study area

Kurgans investigated in the forest steppe zone are located in Poltava, Cherkasy
(Cherkassy) and Kirovograd Regions. The forest steppe zone is an irregular strip that extends
from the Balkan Peninsula to Changan Mountain [JIABPEHKO Ta iH., 1991]. In Ukraine, it is
part of the East European forest steppe province and covers about 34% of the country’s
territory [MAPUHMY, IIMINEHKO, 2003]. The above mentioned zone runs approximately
evenly with a parallel of latitude and occupies the whole central part of Ukraine. The forest
steppe belt is about 1100 km long and 200-300 km wide. It covers the Volhynia-Podilia
Upland, the Dnieper Upland, the Dnieper Lowland and the western part of the Central
Russian Upland. The forest steppe zone is intersected by a number of rivers: Dniester,
Dnieper, Pivdenny Bug and Seversky Donets. The density of river network decreases from
west to east. Erosional landforms dominate in the landscape, so the river valleys have an
asymmetric shape. The zone is dissected by a number of balkas, deeply notched valleys,
erosion ravines. Flat watersheds often have suffosion soil falldowns [['EOBOTAHIYHE
PAMOHYBAHHA. .., 1977, AiavX, IHEIAr-COCOHKO, 2003; MAPUHNY, ITTHIIEHKO, 2003].

The forest steppe zone is characterized by a temperate climate with a warm summer
and a moderately cold winter. The climate becomes more continental towards the east. The
average January temperatures range from 15 to -5°C, while the average July temperatures
vary from 18 to 20°C. The mean annual precipitation is usually 550-750 mm in the west and
450 mm in the east, which slightly exceeds evaporation. Humidity is close to optimal. In
summer the rain comes in downpours [[IPUPOJIA..., 1984].

The main soils of the belt are deep black chernozems, leached black soils, degraded
black soils or grey forest soils as well as parabrown soils. Sandy soils as well as solonetz-like
black soils, meadow soils in combination with solonetz and solontschak soils are on river
terraces, whereas mud and alluvial soils are found within river valleys [IIPUPOJIA..., 1986].

The forest steppe zone is a macromosaic of forests, mainly on leached black soils, and
meadow steppe on deep black soils. Among forest communities, deciduous forests dominate,
especially oak forests with Quercus robur. Other tree species such as: Fagus sylvatica (in the
west), Carpinus betulus (in the centre), Acer sp.div. Tilia cordata and Fraxinus excelsior are
found alongside the oak. Alluvial forests occur in river valleys on sandy soils. Pine forests as
well as Betula and Populus tremula kolka forests grow along river valleys [ [EOBOTAHIYHE
PAMOHYBAHHA. .., 1977]. According to the nomenclature proposed in publication Map of the
natural vegetation of Europe [MAP..., 2000] the investigated kurgans are located in 4
subzones (Fig. 1): F41 — East Polish-Ukrainian lime-pedunculate oak-hornbeam forests; F44
— Podolian-Moldavian thermophilous hornbeam-pedunculate oak forests; L3 — Moldavian-
Ukrainian meadow steppes alternating with hornbeam-pedunculate oak forests in the south
with Tatarian maple-pedunculate oak forests; L4 — South Sarmatian meadow steppes
alternating with salt vegetation on solonetz soils and pedunculate oak forests.

In these areas the steppe has been ploughed up, destroyed and is now largely under
cultivation. The meadow steppe was originally rich in species. Nowadays, remnants of the
steppe have been preserved within nature reserves and areas useless for agriculture, e.g. on
slopes of river terraces, balkas, ravines, especially with rock outcrops.

The fine-grained deep black soils and leached black soils that formed under the steppe,
which is rich in species, are characterized by a high humus content and are one of the most
fertile soils in the world. At the same time the forest steppe has been intensively exploited by
man for a long time. About 80% of the steppe is cultivated. The climate and soil conditions
are most favourable for the cultivation of wheat, corn, buckwheat and sugar beet.

A total of 25 kurgans (F1-F25) were investigated (Fig. 1). Most of them (18) are
located on the right bank of the Dnieper. GPS data — coordinates of barrows are presented in
Table 1.
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Fig. 1. A) The distribution of the investigated kurgans in the Poltava, Cherkasy and Kirovograd Regions; B) The
location of the investigated area and the various types of steppes and forest steppe in Ukraine (according to Map of
the natural vegetation of Europe, Bohn et al. 2000): D57 — South European xerophytic herb- and grass-rich pine and
oak-pine forests on shallow carbonate soils with steppe plants; F41 — East Polish-Ukrainian lime-pedunculate oak-
hornbeam forests; F44 — Podolian-Moldavian thermophilous hornbeam-pedunculate oak forests; L3 —
Moldavian-Ukrainian meadow steppes alternating with hornbeam-pedunculate oak forests in the south with
Tatarian maple-pedunculate oak forests; .4 — South Sarmatian meadow steppes alternating with salt vegetation
on solonetz soils and pedunculate oak forests; M1 — west and central Pontic herb-rich grass steppe; P34 — West
and East Pontic salt meadows in combination with halophytic communities on solontschak and halophytic steppe
communities; Ul4 — Pontic hardwood alluvial forests in combination with poplar and willow alluvial forests,
partly with alder carrs.

Puc. 1. A) PosranryBanns kyprauiB B [lostaBebkiii, Uepkachkiii Ta KipoBorpanchkiii odnactsix; B) Po3mimennst
TepuTOpii TOCITiIKeHHST BiTHOCHO Pi3HUX THIIIB cTemiB B YKpaiHi (Map of the natural vegetation of Europe, Bohn et
al. 2000): D57 — IliBnenHoeBponeiicbki kcepoiTHi pizHOTpPaBHi i 6araTo 3J1aK0Bi COCHOBI Ta Ty00BO-COCHOBI JTich
HAa HerIMOOKMX KapOOHATHHX IpyHTax 3i cremoBuMM pocianHamu; F41 — Vkpaincski Cximno-Iloginbebki
BanHOBi 4YepemryarogyooBo — rpadoBi uicu; F44 — Ilominbebko-MompaBebki TepMoiibHi  rpaGoBo-
yepeuryaronyooBi Jicu; L3 — MoagaBcbko-YKpaiHCbKi JIy4HI cTenM, IO 4eprylTbesi 3 rpadoBo —
YyeperaToay00BHMH JicaMu, a B MiBACHHI YacTHHI 3 TATAPCHKOKJICHOBO — YeperiaToxyoosumu Jicamm; L4 —
IliBgennocapMaTchbKi JIy4Hi CTenH, 10 YePryloTbesl 3 rajogiTHOW POCIHHHICTIO HA 3aCOJIEHHX IPYTHAX Ta
yepeuiaroxyoosumu jgicamu; M1 — 3axinno- Ta LleHTpaibHONOHTHYHI HaraTopisHOTPaBHO 31aKkoBi crenu; P34 —
3axinno- Ta LleHTPAILHOMOHTHYHI 3a/10/1eHi JyKH, 0 KOMOIHYIOTbCA 3 rajaoiTHUMH YIPYyHOBAHHAMH HA
coJIoHYaKaX i rajodituzoBanumMu crenoBumMu yrpynopanusamu; Ul4 — IToHTUUHI amroBianbHi JJMCTSHI JTicH, 110
KOMOIHYIOTHCS 3 TOINO0JIEBO-BEPOOBUMM ATIOBIAILHUMM JTicaMHu, 3 JOMIlLIKOIO BiIbXOBHX.

Fig. 8. Different kinds of kurgans: A) typical kurgan, B) “maidan”.

Puc. 8. Pi3ni Buay xypranis: A) Tunosuii kypras, B) “maiinan”.
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Table 1

Location and size of the investigated kurgans in the forest steppe zone in Poltava, Cherkasy and
Kirovograd Regions

Taounsa 1

Jlokanizanis Ta po3mMipu qocJiaKeHUX KypPraHis B JicocTenosiii 30Hi Ha TepuTtopii IlosTaBebkoi,
Yepracbkoi Ta KipoBorpaacekoi odnacreit

Code of the Location Longitude Latitude Height of | Diameter
kurgan (nearest village) (E) N) kurgan (m) | of kurgan
(m)
Kirovograd Region
Aleksandriya District
Fl Dibrova 33%03°02.3” 48°47°17.7” 6 70
F2 Nova Osota 32°17°10.6” 48°59°21.4” 4 70
Poltava Region
Kremenchuk District
F3 Pidgirne — Pavlysh 33%22°32.7” 48°57°18.1” 7 60
F4 Pidgirne — Pavlysh 33°23°21.7” 48°57°04.0” 3 45
F5 Bilets kivka — Burty 33720°34.3” 48%58°43 8” 3 40
F6 Yalyntsi, ,,3 Braty* 33719°43.3” 49°10°37.7” 4 55
F7 Yalyntsi, ,,3 Braty* 33°19°47.4” 49°10°36.5” 3,5 50
Kirovograd Region
Onufriivka District
F8 Onufriivka — Pavlysh 33%25°19.6” 48%54°51.3” 6 60
F9 Pavlysh — Kamburliivka 33723°00.0” 48%53°38 .47 4,5 50
F10 Pavlysh — Kamburliivka 3372272527 48%53°29.8” 7,5 65
Poltava Region
Svitlovods 'k District
Fll Fedorky | 32%47°442” | 48"54°38.8” 5 50
Poltava Region
Globyne District
F12 Ustymivka | 33%13°38.77 | 49°19°36.6” 6.5 60
Cherkasy Region
Kamyanka District
F13 Kamyanka — Grushkivka | 32°08°30.7 | 49°03°48.5” 4,5 80
Cherkasy Region
Chyhyryn District
Fl14 Chygyryn 32°39°44.7” 49°03°33.9” 4 55
F15 Chygyryn 32°39°48.6” 49°03°47.3” 4 40
F16 Chygyryn — Subotiv 32°35°32.8” 49°03°50.3” 3,5 38
F17 Chygyryn — Subotiv 32°38°44.9” 49°03°22.2” 4 45
F18 Cherneche 32°39°29.6” 49°02°26.7” 6 60
Cherkasy Region
Chornobai District
F19 Prydniprovs ke, , Ostryuka” 32°22°16.8” | 49°28°34.5” 7,5 65
F20 Lyashchivka 32°40°15.5” | 49°29°44.9” 5 45
F21 Lyashchivka 32°41°54.2” | 49%32°02.4” 35 40
F22 Lyashchivka 32°42°05.77 | 49°32°18.2” 5 40
Cherkasy Region
Smila District
F23 Kutsivka 31°39°13.8” | 49%02°54.0” 6 55
F24 Kutsivka 31937°11.8” | 49°02°37.6” 55 65
F25 Kutsivka 31°37°57.5” 49°02°42.1” 6 50

Material and methods
In the present work the same methods as those used in an earlier study [MOYSIYENKO,
SUDNIK-WOICIKOWSKA 2006, 2009, SUDNIK-WOICIKOWSKA, MOYSIYENKO 2006] were
applied. The following criteria were used to select the 25 kurgans:
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- kurgans more than 3 m high were chosen;

- good state of preservation of kurgans;

- the state of preservation of the plant cover; it was assumed that the presence of
typical steppe species, such tuft grasses as Festuca valesiaca, Koeleria cristata
and Stipa capillata or Bothriochloa ischaemum, Cleistogenes bulgarica was
indicative of a relatively good condition of plant cover.

The flora of 5 microhabitats within 25 kurgans was investigated. The data were
compiled in Table A (Appendix 1) which contained the following additional information
about each taxon: its occurrence and abundance (estimated according to a 3-point scale: 1 —
sporadic, 2 — infrequent, 3 — common) in particular microhabitats within the kurgans
investigated, species life form, its status in the historical-geographical classification, and
origin in the case of alien species. Floristic analysis was conducted and the specific characters
of the kurgan flora within forest steppe zone was determined. A five-grade scale was used to
assess the frequency category of the species (see Fig. 3). The flora of 5 microhabitats within
kurgans will be analysed in greater detail in another publication.

The species nomenclature follows S.L. MOSYAKIN, M.M. FEDORONCHUK [1999], Latin
names of syntaxa are given according to B.A. CojloOMAXA [1996], bB.M. MWPKUH,
JL.T. HAYMOBA [1998], and W. MATUSZKIEWICZ [2001].

Results

1. Biodiversity of the kurgan flora

A total of 460 species of vascular plants were reported from 25 kurgans in the forest
steppe zone (Appendix 1). The one additional species at the bottom of Table A was found on
the kurgan in this zone which was not investigated in the present study (coordinates of this
kurgan: Cherkasy Region, Chygyryn District, v. Medvedivka (N 52°10°48.01”, E
32%21°18.71”). The number of species on particular kurgans ranged from 85 to 159, 107,5 on
average. The kurgan flora in the forest steppe was richer in species than the flora of the
barrows in each of the earlier investigated steppe zones (the desert steppe zone — 305 species
[MOYSIYENKO, SUDNIK-WOJCIKOWSKA 2006], in the west Pontic grass steppe zone — 352
[ SUDNIK-WOJCIKOWSKA, MOYSIYENKO 2006], and in the Pontic herb(-rich) grass steppe zone
— 439 species [MOYSIYENKO, SUDNIK-WOJCIKOWSKA 2009]). The species belonged to 256
genera and 51 families. The following families were represented by the greatest number of
taxa: Asteraceae, Poaceae, Fabaceae, Lamiaceae, Caryophyllaceae, Rosaceae,
Scrophulariaceae, Brassicaceae, Ranunculaceae, Apiaceae, Boraginaceae, Polygonaceae,
Chenopodiaceae, Euphorbiaceae, Cyperaceae, Violaceae (Fig. 2). Compared with the flora of
kurgans located in the other zones the role of the Caryophyllaceae and Ranunculaceae
families increased. Genera represented by the highest number of taxa were, as follows:
Veronica (15), Euphorbia (8), Carex (7), Potentilla (7), Salvia (7), Vicia (7), Viola (7),
Artemisia (6), Trifolium (6).

About 191 species (41,0% of the total kurgan flora) with the first (I) frequency class
(Fig. 3) were considered sporadic or accidental (on 1-2 kurgans only). The group of common
species recorded on 20-25 of the studied kurgans (frequency class V) made up about 4,8% of
the flora: Elytrigia repens (25), Koeleria cristata (25), Poa angustifolia (25), Convolvulus
arvensis (24), Conyza canadensis (24), Chenopodium album (24), Artemisia absinthium (23),
Euphorbia virgata (23), Linaria vulgaris (23), Bromopsis inermis (22), Falcaria vulgaris
(22), Festuca valesiaca (22), Melandrium album (22), Salvia nemorosa (22), Setaria glauca
(22), Sisymbrium polymorphum (22), Lactuca serriola (21), Medicago falcata (21), Achillea
setacea (20), Agrimonia eupatoria (20), Gypsophila paniculata (20), Verbascum phoeniceum
(20).
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Fig. 2. The most important families (in terms of species number) in the total flora of kurgans in the forest
steppe zone.

Puc. 2. Haii0inbm npeacragieHi (3a KijibkicTio BUAIB) y ¢uiopi Kyprasis JiicocTenoBoi 30HM POIMHU.

The total abundance of every species within the kurgans theoretically ranged from 0
up to 375 (a 3-grade scale was used to estimate the abundance of species, and 5 microhabitats
within the 25 kurgans studied were taken into account: 3 x 5 x 25 = 375). The abundance of
only a few species exceeded 200, i.e.: Poa angustifolia (265) and Elytrigia repens (231). The
abundance of 9 species ranged from 150 to 200: Convolvulus arvensis (198), Koeleria cristata
(189), Festuca valesiaca (178), Euphorbia virgata (170), Salvia nemorosa (168), Medicago
falcata (163), Sisymbrium polymorphum (156), Bromopsis inermis (151), Stipa capillata
(150). At the same time, the above taxa were the most frequently encountered species.
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Fig. 3. Subdivision of the flora of kurgans in the forest steppe zone by class (the total number of species in
each category is indicated at the top of the bar). Frequency classes: I — sporadic (1-2 kurgans), II — rare (3-
6), III — relatively frequent (7-12), IV — frequent (13-19), common (20-25).

Puc. 3. Po3nonin ¢yopu KypraHiB JiicOCTenoBOi 30HH 3a KJacaMH YacTOTH TPAaIUIAHHSA (HAa BepXxiBui
CTOBIYMKA BKa3aHa a0COJIOTHA KUIBKICTH BHAIB y KOHIill kaTeropii). Knacu yacrorn tpaniasinas: I —
crnopagnyHo (1-2 xypranm), II — pigxo (3-6), III — nocuts vacrto (7-12), IV — gacro (13-19), 3Buuaiino (20-
25).
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2. Spectrum of life forms

The spectrum of life forms in the flora of kurgans in the forest steppe zone
corresponded to that of the flora of the adjacent steppe zone. As well as in the Pontic herb(-
rich) grass steppe zone, hemicryptophytes were the dominating group of species (39,4%).
The second largest group were therophytes (33,1%), which usually dominated in the west
Pontic grass steppe zone (43,2%), as well as in the desert steppe zone (46,5%). Most of the
therophytes (81from 152), are alien species e.g. many weeds from the surrounding fields.
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Fig. 4. Spectrum of life forms in the flora of kurgans in the forest steppe zone (for abbreviations see
Appendix 1). The absolute number of species in each category is indicated at the top of the bar.

Puc. 4. Cnexrtp kurteBux ¢gopm duopu xypranis Jlicocreny (mpuifHATI ckopodyeHHs: 1uBHch B JlogaTky
1). Ha BepxiBui cTOBIYMKA BKa3aHa a0COJI0THA KiIbKICTh BUIIB y KOXKHil KaTeropii.

In the desert steppe zone phanerophytes comprised only 4% of the flora of kurgans, in
the west Pontic grass steppe zone: 4,8%. Their role in the flora of the barrows increased
towards the north: 8,7% in the Pontic herb(-rich) grass steppe zone and 10,0% in the forest
steppe zone. The following species of native phanerophytes which were absent on the kurgans
investigated in the zones further south were recorded: Chamaecytisus ruthenicus, Ch.
lindemannii, Sambucus racemosa, Spiraea hypericifolia. In the case of the forest steppe zone
“new” alien phanerophytes included: Amelanchier ovalis, Caragana arborescens, Cotinus
coggygria, Ptelea trifoliata, Syringa vulgaris. Other life forms played a smaller role in the
flora of the barrows: in the forest steppe zone geophytes comprised 12,9% of the kurgan flora,
and chamaephytes — 4,6%.

3. Spectrum of socio-ecological groups

The flora of kurgans was distinguished by a wide sociological range. It included the
representatives of at least 20 syntaxa of higher ranks (Fig. 5). As in kurgans of the 3 steppe
zones, species representing communities of the Festuco-Brometea and Stellarietea mediae
classes had the biggest share concerning complex groups of steppe grasslands and
synanthropic communities, 57,3%, (i.e. 37,5%, and 19,8% respectively). Such domination
reflects the semi-natural and anthropogenic character of the kurgan flora.

Species associated with various steppe syntaxa: Festuco-Brometea, Festucetea
vaginatae, Polygono-Artemisietea and Galietalia veri comprised as much as 49,3% of the
kurgan flora (37,5%:; 4,4%; 1,5%; 5,9% respectively).
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Fig. 5. The number of species from the syntaxa represented in the kurgan flora in the forest steppe zone
(the order of syntaxa is not random — syntaxa given in a gradient from natural to synanthropic). For
abbreviations see Appendix 1.

Puc. 5. KiabkicTh BUAIB B CHHTAKCOHAX NpPeJCTABJECHUX Ha KypraHax B JlicocTemoBiil 30Hi (mopsiaok
CHHTAKCOHIB He BUNAJKOBHI — B IPAfi€HTi Bil HATYpaJabHUX 10 cHHAHTpoNnHUX). IIpuiiHaTi ckopo4yeHHs
auBHch B logatky 1.

Species representing synanthropic syntaxa (with the exception of Stellarietea mediae),
such as classes: Artemisietea vulgaris and Agropyretea intermedio-repentis as well as the
Plantaginetalia majoris order (6,8%, 1,3%, 0,9% respectively) constituted 28,8 % of the
kurgan flora.

Under more favourable soil moisture conditions, species belonging to the classes
Molinio-Arrhenatheretea (except Galietalia veri) and Bidentetea were found growing at the
foot of the kurgans, mostly on their northern side. However, their proportion in the flora of
kurgans was estimated at 5,7 % and 0,2% respectively.

Species associated with forest and scrub communities were a slightly better
represented in the flora of kurgans in the forest steppe zone than in the Pontic herb(-rich)
grass steppe zone and much better than in the grass steppe and desert steppe zones. A higher
number of syntaxa which were represented by a big number of species were recorded. A total
of 5 classes of tree and shrub communities were represented on the kurgans in the forest
steppe zone: Querco-Fagetea, Urtico-Sambucetea, Robinietea and Salicetea purpureae.
Species associated with the above syntaxa constituted 10,3% of the flora of kurgans. The
plant communites from the above classes were usually found at the foot of the kurgans. Other
syntaxa of higher ranks, including halophyte communities (Asteretea tripolii, Festuco-
Puccinellietea) were poorly represented on the kurgans.

4. Spectrum of species groups in the historical-geographical classification of plants

The spectrum of synanthropic species groups in the flora of kurgans in the forest
steppe zone (Tab. 2, Fig. 6) corresponded basically with the spectra for the earlier investigated
3 steppe zones.
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Fig. 6. Historical-geographical classification of the total flora of kurgans in the forest steppe zone. For
abbreviations see Appendix 1 and Table 2.

Puc. 6. TeorpadiuHo-icropuyna kjaacudikanis d¢Jaopn KypradiB JicocrenoBoi 30Hu. IIpuiinsTi
ckopouyeHHs quBuch B ogatky 1 Ta Tadaumi 2.

Native species accounted for 76,1% of the flora of kurgans in the investigated zone
whereas non-synanthropic plants comprised 42,4% of the kurgan flora. The most frequently
occurring species (frequency class V) were: Agrimonia eupatoria, Festuca valesiaca,
Gypsophila paniculata, Koeleria cristata, Salvia nemorosa, Sisymbrium polymorphum,
Verbascum phoeniceum. The percentage of native and non-synanthropic species in the flora of
kurgans was similar as in the case of 2 steppe zones: in the Pontic herb(-rich) grass steppe
zone 74,2% and 41,4%, in the desert steppe zone: 77,2% and 40,9% respectively. Differences
were bigger in the case of the west Pontic grass steppe zone: 70,8% and 39,5%, respectively.

Depending on the level of transformation of the habitats into which they penetrate,
apophytes can be subdivided into 3 groups: hemiapophytes (22,0% of the total flora) and
euapophytes + apophytes-oekiophytes (11,7%) (Fig. 6). With respect to frequency,
hemiapophytes distinctly predominated over euapophytes; 14 hemiapophytes belonged to
frequency class V (Achillea setacea, Bromopsis inermis, Euphorbia virgata, Falcaria
vulgaris, Medicago falcata, Poa angustifolia, but only 8 euapophytes represented the above
frequency class (Chenopodium album, Convolvulus arvensis, Elytrigia repens, Linaria
vulgaris, Melandrium album). The abundance of hemiapophytes is twice as high as that of
euapophytes (3077 and 1391 respectively).

The total number of species of alien origin (anthropophytes) amounted to 110 (80 of them
are therophytes). They comprised 23,9% of the flora of kurgans in the forest steppe zone and
represented mainly families such as: Asteraceae (18 species), Brassicaceae (13), Poaceae
(11), Fabaceae (7), Rosaceae (7) and Lamiaceae (7). Archaeophytes dominated among alien
species (13,7% of the total flora of kurgans; the abundance of 63 species of archaeophytes
was estimated at 1222). The most frequently occurring archacophytes (frequency class V)
were: Artemisia absinthium, Lactuca seriola, Setaria glauca; frequency class 1V: Ballota
nigra, Capsella bursa-pastoris, Carduus nutans, Cichorium intybus, Descurainia sophia,
Fallopia convolvulus, Lappula squarrosa, Lathyrus tuberosus, Setaria viridis, Sisymbrium
loeselii, Viola arvensis. Kenophytes were less numerous (34 species; 7,4%) and their total
abundance was estimated to be 485. Only 1 species of kenophytes represented frequency class
V (Conyza canadensis).
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Table 2

The number and abundance of species in groups of historical-geographical classification of the flora of
kurgans in the forest steppe zone

Taoauns 2

KiabkicTs i pAcHicTh BUAIB B rpynax reorpagiuno-icropnynoi kiacudikauii ¢pyiopu kyprasis
JICOCTENO0BOI 30HA

Species in historical- Total abundance of
geographical group species in historical-
geographical group
Number % Number %
Indigenous species: 350 76,1 8714 83,3
Non-synanthropes (Ns) 195 42,4 4219 40,3
Apophytes: 155 33,7 4495 43,0
- Hemiapophytes (Ha) 101 22,0 3077 29,4
- Euapophytes (Ap) 53 11,5 1391 13,3
- Oekiophytes (Ae) 1 0,2 27 0,3
Anthropophytes: 110 23,9 1750 16,7
Archaeophytes (Ar) 63 13,7 1222 11,7
Kenophytes (Ke) 34 7,4 485 4,6
Ergasiophygophytes (Eg) 13 2,8 43 0,4
Total flora 460 100 10464 100

The following species were included in frequency class IV: Amaranthus retroflexus,
Armeniaca vulgaris. Ergasiophygophytes are a group of species which escaped from the
cultivated fields surrounding the kurgans and became temporarily established on the barrows.
They, however, made up only 2,8 % of the total flora of kurgans.

The synanthropization index of the kurgan flora estimated from the proportion of
apophyte and anthropophyte species in the flora of kurgans was more or less the same in the
three steppe zones studied: 57,6% (in the desert steppe zone: 59,1%, in the grass steppe zone:
60,5%, and in the Pontic herb(-rich) grass steppe zone: 59,0%). It is interesting to note that
the percentage of the particular groups of synanthropic species was comparable in the three
steppe zones.

However, some differences appeared when the geographical origin of the species was
analyzed. It should be noted that the number of anthropophytes of various origins changed
with the south-north direction: the share of Mediterranean-European species increased; in the
desert steppe zone the contribution of Mediterranean-(Eur)asian species was much higher than
that of Asian species. In the case of the grass steppe the differences in the proportion of the
above two species groups were less pronounced, whereas in the Pontic herb(-rich) grass
steppe as well as forest steppe zone Asian species played a more important role.

5. Floristic values of the kurgans and the protection of the plant cover

Similar problems exist concerning the conservation of the flora of kurgans in the case of
the forest steppe zone and the steppe zones. The process of overgrowing of kurgans with trees
and shrubs is much more strongly marked in the forest steppe than in the steppe zones.
Shrubs and groups of trees occur more frequently and abundantly in this zone. They displace
light-loving steppe species.

In the forest steppe zone we noted kurgans completely overgrown with forest, e.g. within
a Scythian earthwork ,,Motroninskoye”, near Kholodnyi Yar and Melniki village (Chyhyryn
District, Cherkasy Region). The steppe vegetation has been entirely destroyed on these
kurgans. The forest has existed here for centuries. Partially overgrown kurgans are more often
observed. Trees and shrubs are found growing at the foot and on the northern slopes of the
kurgans. Steppe species are very rare in places densely overgrown with forests or shrubs
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Fig. 7. Origin of the alien flora of kurgans in the forest steppe zone.

Puc. 7. Iloxon:keHHs aABEHTHBHOIO eJleMeHTY (uIopH KypraHis JIiCOCTeNOBOI 30HM.

In the past the forest steppe zone was mainly inhabited by sedentary tribes (but
penetrated by nomadic populations too) and the land was utilized agriculturally much earlier
than the areas of southern Ukraine. These two factors had a significant effect on the flora of
kurgans in the forest steppe. Special type of kurgans (ukr. “maidan”) occur locally here (Fig.
8). We did not find any of these structures in the desert steppe zone and in the proper steppe
zone during the course of our investigations. In the Middle Ages these kurgans were dug up
and the soil enriched with saltpetre was gained from the central part of “maidans™. Saltpetre
was used by kozaks in production of gun-powder. Now, in these types of kurgans a
characteristic deep “crater” may be observed. In the vicinity of these kurgans — piles of soil
(ukr. “usy”) — the remains of used soil from the inside of “maidans”is deposited. Changes in
the shape of these kurgans also had an influence on the species composition of these
structures.

The other problems concerning the anthropogenic transformation of the flora of
kurgans were similar in the case of the forest steppe and the steppe zones. These problems
were discussed in more detail in our earlier publications [MOWMCIEHKO, CYJHIK-
BOMIIMKOBCBHKA, 2008, MOYSIYENKO, SUDNIK-WOJCIKOWSKA, 2006, 2009; SUDNIK-
WOICIKOWSKA, MOYSIYENKO, 2006]. The data presented below refer only to sozophytes
recorded on the kurgans in the forest steppe.

Native species consist 76% of floristic list in the Appendix 1; among them 47 species
are especially interesting (Fig. 9): Astragalus dasyanthus, Eremogone rigida, Linaria
biebersteinii listed in “Plants of Ukraine in the 1997 IUCN — Red List of Threatened Plants”
[MoOCHKIH, 1999], also Astragalus dasyanthus from the “Europeaen Red List” [UepBona
KHHTA..., 1996], Adonis vernalis, Pulsatilla pratensis, Stipa capillata, and also Astragalus
dasyanthus — the “Red Data Book of Ukraine” [YEPBOHA KHUTA..., 2009], Anthemis tinctoria
(as Anthemis subtinctoria), Asyneuma canescens, Hyacinthella leucophaea, Iris pumila,
Salvia austriaca, Salvia betonicaefolia, Vinca herbacea — the “Red Data List of Poltava
Region” [BAWPAK, CTELIIOK, 2005]”, Amygdalus nana, Anemone sylvestris, Carex
stenophylla, Cerasus fruticosa, Ephedra distachya, Goniolimon tataricum, Limonium
tomentellum subsp. alutaceum (as L. alutaceum) Muscari neglectum, and also Hyacinthella
leucophaea — the “Red Data List of Kirovograd Region” [3ANIOBIJHI..., 1999] and Allium
flavescens, A. guttatum, Anchusa pseudoochroleuca, Aster bessarabicus, Astragalus varius,
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Carex supina, Cephalaria uralensis, Cleistogenes bulgarica, Elisanthe viscosa, Eremogone
micradenia, Euphorbia kaleniczenkoi, Euphorbia subtilis, Galatella villosa, Helictotrichon
pubescens, Hesperis tristis, Hieracium virosum, lIris hungarica, Jurinea calcarea, J.
salicifolia, Lathyrus pannonicus, Linum hirsutum, Peucedanum alsaticum, Phlomis pungens,
Salvia nutans, Seseli tortuosum, Thymus dimorphus, and also Amygdalus nana, Anemone
sylvestris, Cerasus fruticosa, Iris pumila, Muscari neglectum, Salvia austriaca, Vinca
herbacea — the “Red Data List of Cherkasy Region” [ILIEBUMK Ta iH., 2006].

It appears that a considerable number of steppe species belongs to the above
mentioned group of species of high conservation value [MOWCIEHKO, CYJIHIK-
BOMIIMKOBCBHKA, 2008; MOYSIYENKO, SUDNIK-WOJCIKOWSKA, 2006, 2009; SUDNIK-
WOICIKOWSKA, MOYSIYENKO, 2006]. This may be due to many reasons. The investigated
kurgans in the forest steppe zone occurred over a much larger geographic area, i.e. within
three regions, whereas the kurgans in the desert steppe zone within one region only, and in the
grass steppe (Pontic herb-rich grass steppe and west Pontic grass steppe) within two regions.
As a result, three local red lists of species were used in the case of the forest steppe, and 1-2
lists in the case of the steppe zone. In addition, a considerable number of steppe species,
among others species typical of southern steppe areas, are included in the local floristic lists
of species in the forest steppe zone, although the conditions prevailing within this zone are not
optimal for this group of species. The flora of kurgans in the forest steppe is characterized by
a higher proportion of sozophytes: from 2 to 21 species, 6,8 on average. The most valuable
kurgans in terms of rare species were: F1 (13 species), F2 (12), F13 (21), F19 (15). Among
the kurgans investigated in all the zones, kurgan F13 situated near Kamienka supported the
highest number of rare species. The data pertaining to rare, valuable and protected species of
plants on the kurgans in the forest steppe provide an additional argument that the kurgans in
this zone should be under protection not only as archaeological sites but also as nature
monuments (as in the case of the steppe zone).
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F)

Fig. 9. Sozophytes on the kurgans in the forest steppe zone: A) Stipa capillata, B) Adonis vernalis, C)

Asyneuma canescens, D) Linaria biebersteinii, E) Iris hungarica, F) Anemone sylvestris, G) Astragalus
dasyanthus.

Puc. 9. Co3oditu xypranis JicocrenoBoi 3oumM: A) Stipa capillata, B) Adonis vernalis, C) Asyneuma
canescens, D) Linaria biebersteinii, E) Iris hungarica, F) Anemone sylvestris, G) Astragalus dasyanthus.
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Flora of kurgans in the forest steppe zone in Ukraine

APPENDIX 1. Flora of the kurgans in desert steppe zone and their microhabitats

Abbreviations used in the Table A:
Microhabitats:

T — the top of the barrow;
Ss — the southern slopes;
Sn — the northern slopes;
Bs — the southern foot;
Bn — the northern foot.

Data regarding the occurrence of species in particular microhabitats are presented in the

following order:

Ss
Bs

T
Sn
Bn

Life forms:

t — therophytes;

th — short-living perennials (2,3,4 years old);

g — geophytes;

w — hydrophytes;

h — hemicryptophytes;

hg — geophytes-hemicryptophytes — perennials, some of whose perennating buds (shoot
system) remain on the soil surface and underground;

hc — hemicryptophytes-chamaephytes — perennials whose perennating buds remain on or
above (within 0.25 m) the soil surface;

¢ — chamaephytes;

mf — megaphanerophytes;

nf — nanophanerophytes;

Syntaxa:
Agro int-rep — Agropyretea intermedio-repentis (Oberd. et al. 1967) Maller et Grrs 1969)

Alne glut — Alnetea glutinosae Br-Bl. et R. Tx. 1943
Alth offi — Althaetalia officinalis V. Golub et Mirkin in V. Golub 1995 {Molinio-

Arrhenatheretea T. Tx 1937}

Ammoph — Ammophiletea Br.-Bl. et R.Tx. 1943

Artemi — Artemisietea vulgaris Lohm., Prsg et R. Tx. in R. Tx. 1950
Aste trip — Asteretea trifolium Westh. et Beeft. ap. Beeft. 1962
Bident — Bidentetea tripartiti R. Tx., Lohm. et Prsg. 1950

Caki mari — Cakiletea maritimae R. Tx. et Prsg. 1950
Crit-Limo — Crithmo-Limonietea Br.-Bl. 1947
Crit-Stat — Crithmo-Staticetea Br.-Bl. 1947

Fest vagi — Festucetea vaginatae Soy 1968 em. Vicherek 1972 or Festucetalia vaginatae

Soy{Festuco-Brometea Br.-Bl. et R. Tx. 1943}

Fest-Brom — Festuco-Brometea Br.-Bl. et R. Tx. 1943
Fest-Pucc — Festuco-Puccinellietea Soy (incl. Festuco-Limonietea Karpov et Mirkin 1985)

Gali veri — Galietalia veri Mirkin et Naumova 1986 {Molinio-Arrhenatheretea T. Tx. 1937}

Gali-Urti — Galio-Urticetea Passarge 1967 or Galio-Urticenea (Passarge 1967)
{Artemisietea Lohm., Prsg. et R. Tx. in R. Tx. 1950}

Glecho — Glechometalia hederaceae R. Tx. in R. Tx.

Moli-Arrh — Molinio-Arrhenatheretea R. Tx. 1937
Phragmi — Phragmitetalia Koch 1926
Plan majo — Plantaginetea majoris T. Tx. et Prsg. 1950 or Plantaginetalia majoris R. Tx.

(1943) 1950 {Molinio-Arrhenatheretea R. Tx. 1937}
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Poly-Arte — Polygono-Artemisietea austriacae Mirkin, Sakhapov et Solomeshch in Mirkin
et al. 1986

Quer rob-pe — Quercetea robori-petraeae Br.-Bl. et R. Tx. 1943

Quer pub-pe — Quercetalia pubescenti-petraeae Klika 1933 corr. Moravec in Beg. et
Theurill 1984

Quer-Fage — Querco-Fagetea Br.-Bl. et Vlieg. 1937

Rham-Prun — Rhamno-Prunetea Rivas, Goday et Garb. 1961}

Robin — Robinietea Jurko ex Hadac et Sofron 1980

Sali purp — Salicetea purpureae Moor 1958

Sedo-Scle — Sedo-Scleranthetea Br.-Bl. 1955

Stel medi — Stellarietea mediae T. Tx. , Lohm., et Prsg. 1950 (incl. Chenopodietea Br.-Bl.
1952 em. Lohm., J. et R. Tx. 1961 ex Matuszk.1962 & Secalietea Br.-Bl. 1951)

Trif-Gera — Trifolio-Geranietea sanguinnei Th. Msller 1962

Urti-Samb — Urtico-Sambucetea Doing1962 em. Pass.1968

Vacc-Pice — Vaccinio-Piceetea Br-Bl. 1939

[ ] — indicates that the introduced species were established in the particular plant community
types (see Table);

{ } —indicates that the syntaxon belongs to a given class (see above list of syntaxa
abbreviations).

Historical-geographical classification of species:
Native species:
Ns — native species, not established in anthropogenic habitats;
Ap — true apophytes = euapophytes, natives established in anthropogenic habitats;
Ha — hemiapophytes, natives established only in semi-natural habitats;
Ae — oekiophytes, natives grown (e.g. in plantations or in windbreaks) and recorded in
anthropogenic habitats.

Aliens:
Ar — archaeophytes, aliens that immigrated before the year 1500;
Ke — kenophytes, aliens introduced after the year 1500;
Eg — ergasiophygophytes, cultivated plants not established in the new territory,
appearing only temporarily.

Origin of alien species — groups and abbreviations:

1 Mediterr ( = Mediterranean), sub-Mediterr (= sub-Mediterranean);

2 European, Atlantic, sub-Atlantic;

3 Eurasian, Eurosiberian, boreal-Eurasian, continent. (= continental) , subcontinent (=
subcontinental);

4 W-Asian (=Western-Asian), Middle-Asian, C-Asian (= Central Asian), [rano-
Turanian, Indian, Malay;

5 African,

6 North American, Central American, South American.

Status of the protected species:
* — World Red List
** — European Red List
*#* — Red Data Book of Ukraine
*#x* _ Red Lists of Poltava Region, Kirovograd Region and Cherkasy Region.
At the bottom of the Table A the flora of each kurgan is described taking into account:
1 the number of species;
2 the number of species in each of its microhabitats.
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Carex supina Willd. ex| -

Camelina microcarpa
Wahlenb.

Andrz.

Cardaria draba (L.)
Carduus acanthoides
chya M.Bieb.ex Willd.
Carex michelii Host
Carex spicata Huds.

Desv.
Carex stenophylla

Carex melanosta-
Wahlenb.

Caragana frutex (L.)
Carduus nutans L.

Calamagrostis
epigeios (L.) Roth
Campanula
bononiensis L.
Campanula sibirica L.
Cannabis sativa L.
Capsella bursa-
pastoris (L.) Medik.
K.Koch

Caragana
arborescens Lam.
Carex hirta L.
Carex praecox
Schreb.

Carlina biebersteinii
Bernh. ex Hornem.
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Centaurea bibersteinii

DC.
Centaurea stoebe L.

Centaurea apiculata

Centaurea adpressa
Ledeb.

Ledeb.
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Fest-Brom, Gali veri, Fest
vagi
Fest vagi, Stel medi
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Fest vagi, Artemi

Stel medi
Stel medi
Quer-Fage
Rham-Prun
Rham-Prun
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Crataegus mono-gyna
Jacq. aggr.

Crepis ramosissima
Dactylis glomerata L.
Datura stramonium L.

D Urv.
Cuscuta campestris

Convolvulus arvensis
Yunck.

L.
Conyza canadensis

(L.) Crong.
Crepis rhoeadifolia

Consolida regalis S.F.
M.Bieb.

Conium maculatum L.
Gray

Consolida orientalis (J.Gay
ex Gren. & Godr.) Schroed.
Consolida paniculata

(Host) Schur
Cotinus coggygria

Scop.
Daucus carota L.

Corydalis solida
Crataegus sp.
Crepis biennis L.
Crepis tectorum L.
Cynoglossum
officinale L.

Coronilla varia L.
Clairv.
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Elytrigia repens (L.)

Epilobium tetragonum
Ephedra distachya L.
Eragrostis minor Host

Elytrigia x mucronata
Nevski

Elisanthe viscosa (L.)
(Opiz) Prokud.

Dianthus elongatus
Rupr.

C.A.Mey.
Elytrigia intermedia

Elisanthe noctiflora
(Host) Nevski

Dianthus membra-
Draba nemorosa L.
Echium vulgare L.
Echinochloa crus-
galli (L.) P.Beauv.
(L.) Rupr.

Dianthus guttatus
naceus Borbas

M.Bieb.

Eremogone longifolia

(M.Bieb.) Fenzl

Gali veri, Moli-Arrh, Fest-

Brom
Fest-Brom, Poly-Arte

Fest-Brom
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Poly-Arte, Stel medi,
Ther-Brac
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Erodium ruthenicum

M.Bieb.
Erysimum diffusum

Erigeron podolicus
Eryngium campestre
Eryngium planum L.
Ehrh.

Besser
Erophila verna (L.)

nia (P.Smirn.) Ikonn.
Besser

Eremogone rigida

Eremogone micrade-
(M.Bieb.) Fenzl
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Euphorbia cyparissias
esculentum Moench
Falcaria vulgaris
Fallopia convolvulus
(L.) A.Love

Euphorbia stepposa
Bernh.

Euphorbia leptocaula
Zoz ex Prokh.

Erysimum repandum
Euonymus europaea
kaleniczenkoi Czern.
Boiss.

Euphorbia virgata

Euphorbia subtilis
Waldst. & Kit.

Euphorbia agraria
M.Bieb.

Euphorbia
Euphorbia
seguieriana Neck.
Prokh.

Fagopyrum

Fallopia dumetorum

(L.) Holub
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Fraxinus pennsylva-

Fraxinus excelsior L.
nica Marschall

Filipendula vulgaris

Festuca pratensis
Moench

Huds.
Festuca regeliana

Pawl.
Festuca rupicola

Heuff.
Festuca valesiaca

Gaudin
Filago arvensis L.

Fragaria viridis
Duchesne
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Fumaria vaillantii

. 1 9 12 15 Ar |lranian-Turanian t Stel medi
Loisel.

)

Gagea erubescens (Bes-
ser) Schult. & Schult.f.

2 4 5 6 Ns g |Fest-Brom, Gali veri

Gagea paczoskii
(Zapat.) Grossh

- 1 1 2 Ns g Fest-Brom, Gali veri

Gagea pusilla (F.W.Sch-
midt) Schult. & Schult.f.

Galatella villosa (L.)

1 1 4 6 h Fest-Brom
Rchb.f.

Y

Galium aparine L.

8 16 37 62 Ap t Gali-Urti, Robin

w —
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Galium octonarium

3| 4 | 4 6 7 9 Ns g |Fest-Brom, Poly-Arte
1
| 4 3 6 7 Ns h Fest-Brom

Galium ruthenicum

Willd. ; g 4 5 15 27 Ns h  |Fest-Brom, Gali veri

w N

Galium spurium L. Mediterr-Iranian-

1 -|1 1 1 1 Ar t  [Stel medi

Turanian

Galium verum L.
gf16]13] 1 35 6 | Ns h  |Gali veri
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Geranium pusillum L. 2 1 3 5 Ar |lranian-Turanian | t [Stel medi

Geranium
robertianum L.

Geum urbanum L.

- 9 1 18 Ha h  |Quer-Fage, Robin

Glaucium cornicu-
latum (L.) J.Rudolph

- 5 10 12 Ap t Fest-Brom, Stel medi
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(L.) Boiss.
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Helianthus annuus L.

1
22 | 20 20 67 122 Ns h Fest vagi, Sedo-Scle
| 1 2 2 2 Eg [North American t |Stel medi

Helichrysum arena-

2 Fest vagi, Fest-Brom,
rium (L.) Moench s

Sedo-Scle

o N

9 11|15 13 35 55 Ns h

Heracleum sibiricum
L.

Moli-Arrh, Sali purp,
Artemi

Herniaria besseri
Fisch. ex Hornem.

— e — e e e B

—_— . —_— —_— e ——— |} — P —————}——— — }—

————— —

1] 1 | 1 1 2 2 Ns c |Fest-Brom




r :
] =
= g = O )
[} = = — -
5 5 g s | @ g3 e 5 © kS
@ @ > » o >0 kK 3 — ¢ — o &
€ £ b7 g @ B E L £ = £ 0] o
<« = = o ) Q O = o @ (5} T 7} o =
® 2 2 w o) B L 2 E 2 = [} = = o
0 7] - o | = 17} -0 J < - < = ;
- - £ £ 0 - = £ € & € |0 .-g E P € 1 1S = € £ - £ £
s 5| s |sg| 2|8 ¢ = s ¢ s BE] o 3 S © S S 3 s | s | £ S S
< g o a9 g el o 0 |o< o RPhg o £ o (] o o £ [} o < o o
= = L lLe| 2 o & L Lo £ [&@® POy oy Oy by ] Py b Oy Py
3 3 3 33 3 =S 3 5 |83E B Rayd B o 3 s 3 3 i 3 3 5 3 3
w w w v} w |loa] w o IE85] £ pod & ) [ 4] [ [ 7] [ [ = [ [
B - - £ =4 = < < < - o .Mu =4 £ =4 < o o - < < =3 [$) <
c
ks g
f= o
o 5
| =]
) _m m
8 <
= £
£ 2
o « s (97| @ @ o o | o g |oF| 9 9 S 2 s |lofi e | @ |2fi|ef | @ )
™ T T 2: = T =2 23 = T 23 = 2 < 2 T 2 = X 23 2 hy =2 =2
(. [ [ 1 1 1 [
= o - 3 o o b= 2 ® w | e 3 ] 5 8 =] & © ~ g © 2 8
a -~ o~ - 5 ~ o ~ & b= < ~ Q 3 3 8 © o © ~ h= © 5 =
Q ~ - - ~ o~ - © > © © ~ o ~ ] ® o~ © =] - © ® w Q
— IESN] E N = f - ~® ow w - o] 2« o~ Ie PG wo| < ~ o © < o T o 58
[ [ P PR PSR PN PUN PR SSMEM SR S NV SR R 'Y P SN S W SR -
~e| - o= o a<| oz ~of « | 2] w2 22| ey 2| o <] o - ¥ 33
. o <] oo e o] o]l o] v an] ~v| av] oo TI caal o | cwwl ] e o] =] Qe
% PPN I RN NI P [ I P PP SR —_— _ ]~
< o ] el | A wal wo| <] =] ] o] <] oo 29 ] b weo| = oo o 35
ol | 1 T T T~ 0 _-—J -1 .o T T .0 1 .o
G ey B ey e e e = e e e e = ey =y e e e e e e e M e
< ] T 1 . TN P [ B = T T - Y PRI I AN G
O ey By e By e ey e s s ey e e e s e s s ey ey s e M S
o 1 A 1 1 1 1 — I - J - d =0 d =T _-_J=d _ 1 _—d _-—Jd _ J —l.=
N T T T T T T T o T D D T T T T D ~ v o I D D ~ o~ ™ o~
N T T T T T T T o T D D T o T — — 0 T o I D D ~ — ~
ol =1 - S I [l RG] IR N BN I TN ] [ I - T T I P
[« o o [ LY o o o [ oo o [ ~— o LY ~ o™ o o [ o [ o LY @ N
ol | | = — . T I 1 [N R ] I P T T 1 N
A L o [ o . [ " [ LY [ o LY ~— N oo o o LY [ o [ [ LY ~
= o o o o o o o o o o o o [ ..2.2 o LY [ o o o L o~ —
o . =~ . — . — 4 0 I == 0 ] 1 1 ==
A L o [ N ™ . [ ' [ LY o [ LY "o LY oo [ LY v o [ [ LY oo
ol 1 1 1 =1 1 == T 1 [ T == T [l [N I P G
= o o o ~ o " o o o o o o [ ~ o [ LY [ o o o L oo
< 1 T ; I 1 T e T =l B R o e~
[~ ' D T ' D . " o D D e T — N~ " D . T D D D . o o~
o . . .= 1 =T T T e e, ==
e e e e e e =y e e e e e e e = e e e e e e e
Y I D 1 1 T T T =1 |~ TN ] [ T = ==
[~ o o o o o [ [ [ ~— [ ..2.. [ LY o — [ o~ [ o [ [ o~ — o —
s o o o o o o o o o o v o [ ~— — o o LY [ .o o "o o ~—
= o o o ~ N T [ [ " o " o o~ — [ ~— N oo o L "~ o [ o ~ ~—
A L o [ "o . o ' " LY [ _.12. [ oo o [ LY [ o [ [ — o
—T 1 1 == 1 P ) B B T T~ — ] =~ T - Y B B o~ —
ol — —— ] —]
1 ] T T I 1 T = [ NN ~ T = B I B N~
o] ——]—] —] ] —] ] ] ] ] ] ] ] ] ] ] ] ] e —]
1 T = ey R T e e e T — < 1 T T e e e e
1 1 I ; ~— 1 1 T T~ = 1 o
o — — —] = = T =2
I I R ) B I ; ) = D T s ] T T Y R O G
|l — - ] ] ] ] ] ] ] ] ] ]
ey ey ey ] R = 1 T T T I s M) e - - e e e T T
<l . = . = . ] D B T B I T~ T . Y B T~ =
L [ [ o . o " 233 LY [ R LY [ ..121 [ LY [ o [ [ LY oo
T 1 T 1 — T = T 1 | <= T = T T N R s
| — ey
1 T T 1 T T T e e e e e e e = e = s I~ ey M~y [
N ——] ] ] ] ] ] e —] ] ] ] ] ] ] ] ] — e —]
1 T T s I ; I e T T =t I = B o e e e R T T
- — ey e S ] T
o o o ~ N T o [ [ o o o o o o o o LY [ o o N [ o oo
i © i ..& — — —
[ o al., 2 ; : > >
4 |8 I A K g o s 3€2|5 |e 2 £ 4 |4 |4
s i S 3 3 < Q. ol © & S - =z © 8 7 © ©
o S b ? 3 . 9 T(QIT|® o] < 3 5 = = 8
H] > E4 = o il © Q > ] g ~|€ O = © g S a [ ]
Q G B~ S |2 T 3 4|3 € €T Q= ilwm . = S = < Y <
g |5 |8 |8 |7 glS |53 c[¥s|22128|8 [°3 N - I K O A A
> Q s o O o < o b k © < o S
s |s (2 g |5 |55|8 (8<2|53|35|5¢c(/5a(|5 (S@(S5S(8 [ |§ [ (8 |§ |8 |S
5 (55 (313 |33I5 [Sxl8S|s=(8El8=(5 [RE|REIS [E I [sx[3 |8 |8
. = = K
S (558 |E5(E |E3(5-(85|83(55I35(35(8 |ao|ielSed B |EESc[325E 3,
o o 0 = = - - g = T S > <
g (80| (85|82 (SECT(SR|SE|ISS|ISESL|S |32(Sg|eX|e g 55|52/ 2|le5|e &
T [TSIT T3 [TSITa|TLTI|ITSITEITEIT ST [TH|Ta|Ex|E |2 S¥|SOIXKX[Xn|[xXa




: 5 % g
- 7] (=]
= 5 |8 0 |58 g | = £
2 3 | s = | g 5| & |8 5| £
= < = £ - 2 |lew <) > a s = L
=1 U Q |50 £ rs o =
I I 5 s | § 5 |£ 8 @ 5 g |sE| & | 2
o E & 2 »n z a %mm K o w o< 4 -
g |25l 2| € |2 £ > EE | & |l elel€g| S| &e|e|l<]|oe -
2188 8| & |8 sl E|l 8RS 5 8l glelgslelzlg|8| ¢ |E| 3
€ E L € 2 1eEg]| @ < 6 [Egg 2 € E £ 2 Q19gl z S Q £ m < £
o} 5 5 » 3 @ = < |l 5 = 9] 7] 5 k7] k7] w5 k7] 2 ® T = T
=4 2 0 2 foays) (e} T 2L 9 © =4 £ L < 2 k] (<} 2
< hll| & f |dm]| & = E bEm O < < 0 & £ | 2= & < s 7} o = 7
QA = - < - < < 2 s e IS < < - < < < = < < - s < -
IS < El S < c
g kS ? £ g ]
c c = = S c L
c o 5t 15} 5 e 5]
oS | 5 ¢ = = L 9 2 5 c £ c
“les|ss| 3 ERE o 5 G < H
=2c | = c = = £ o (o} = c = ]
T O g 8 T CE D s T 8 = S
o5| 85 w S 5§ 5 & o5 S £
SFE | S F P4 » o W = = P4 3
- = < < © ¢ |ei| = 9 < 9 < b} ) 9 o |e]| = a |lef| ® a I} aQ
o < < < I < 2 T =2 < =z < T X 2 |2 (T T < |2 w < T <
& (8 L5
3 s Q - - hrd - o - I < © = ~ © - =3 =] e - - ~ =Y -
A = = o - 9 - ~ - 3 ? ~ > ~ = - = w© b~ - - - v -
QA < © - - =2} - ~ - © ) © © ~ o - ~ < Q - - - © -
ol v « | oo N N . ogl ~= < o~ o o o] 2ol oo 2g | . T -
UM|5| —_l o~ '~ o -~ f~— =
~Q] ©owo <« [ = 23] o <« < ] ~w 28 ~o| ~& N IEFNEN
=g| <« <« D]~ - . ce oe < el ] aw | 22 ww o o . . v
Pl S P PR Pl NN PR PO il "o S [Pt P St PO At P Wit PRI PR PRSI PR PR
o= wwl << [ ! I N N R . vof ] e o2 <« ool . " N .- .
G s e e e e e e e e e e e s e e ey e = e e e e
S~ — 1 1 4 1 1 -1 1 —d -0 - -~ T -1 T 1 —J - T T T 1
Sl i e e By ey ey e s == e = e e ey s ey = ey e e e R
G == A=~ T T T T T T T sy s T T T T T = T T T T
T = 1T 1T 1 < T 1 1T <~ « T < 1T T T T <7<~ T T T T
5] ermr= ey (s s Ilerenvs [Nberenrs Reree= ey ey~ vy Ry [Mirnse Mt B Birers Bereers Ierenrs = renrs v (ierenrs Ierenrs ey
ol — — 1 4 1 —— -4 1 - d - —T -1 " d 1 " " " - J 1 1 - — ——
4 hermr=) Iaraary iirnry Ireers Ievenvs [Nbereers Revery ierers iy~ vy erenrs Ievenrs Ievenrs (renrs Ihevery venvs evenrs by evenry Iovenrs erenrs Iorenrs Iarenry
ol < - 1 1 1 1 1T 1T T T 9 9T T T T T T T 9 T T T T
. o o o o o o o o o o o o o o o o o o o o o o o
ol ~ T 1 - = 1 1 -1 == 1 T 1 1 - <= 1 < = 1T 1 1T
A "o L [ ' [ " L . [ LY L [ " L ..4\_2 ..4\/‘2 [ ' . o '
== 1 -1 -1 - - d d 01 == =~ - T -1 -9 T 1 T T = -1 -1 -1 9
11.2 o [ L " o o L oo ~— — T [ o o T o LY oy [ [ LY o o
of , — |, o, e e e ey e e ey,
A o L [ " O " L . o -~ LR [ " L ..222 LY [ [ " . o QN '
= " o o ..2.1 o o L o LY T [ o o T o LY "oy [ [ LY o o
Y ] A T == T =] ] T 1 <~ | < ; T
[~ T~ T . . v T, T . T . T T T . T . T, T . T T B NN~ . . v T T v T T v T .
s o o~ o L " [ o o [ P o T [ [ L T [ LY T [ o o o o
N~ o = - 1 1 1 1T s~ ~ 1 ] 1 o T 1 1 =~ 1 ~— 1 T T
== - T T << 1 1 = T T 1 T =< 1 ; T
s o o [ L ~— v o L ~— o™ LY o o L L T [ LY T [ o o o o
ol — . . . —d ] =~ ==~ = . T =~ " 1 — — —
A [ o [ ' O " L . 1\214\2 L [ " L T oo LY o o\ o ' . [ '
S 1 — 1 == 1 — ] — ] ==~ = = ], — .
o o o o o v L ..123 LY T [ o o L oo LY [ [ o LY o o
—1T 1T T 1T 1 T 1 T << 1T T T T T T =<===<"""T "1 " "T "1
hd [ v [ _A\.A\ " L . oo LY L [ " L L [ oo [N o " . o '
-1 1 T T I S ) T 1 <= 1 < ; T
ol —HAH — —- — — — ] Y] Y ]~ ] ] ], — ]
' 1 1 1 1 1 ' ' —1"=<|' "' "'~ |'==\'""—"1"" 1" """ =<|'"—1'"~—1"—1""—1" —
| — —] ] ] ] ) T ] ]
1 1 1 " s o= e = = ey ranrs et (s R s ; 1 =
e — ] ] ] ] ] ] ] ] ] ] ] ] ] ] ]
N —] — ] ] ] ] —] ] ] e ] ] ] ] ] ] ] —]
s e e e s 1 = " =) ey = ey = Iy ; 1 =
£ IR PRSI (PRGN PRSI PRUSENLN PRSI PRGN IPRULI PRI [P IPRULI PRI PRI PRSI PR SRS PRSI PR PRI PRSI PRI PR PR
[} i . i i . 8 . .
3 g |4 4 | [ - m i = — g e b
_ s |[E © S |o [2 |8 8 © 315 22 | s |= i |3 ; 0 |2
L 3 =R e |a |& |@ 5 o gl |as [3E |3 = = (4 |g |4 3|5
K] % e o8 S < 17 o 3 8 SIE e (€7 |% o o g |3 o S
2 |12 |8 [S5|5E|S5ee (€ (8 |5 |[B oig (s Eg |8 X T |5 | |5 (5 |5
o bt o x|l = Q = » 9 £ = [} R (] - - o -
= o S ) E - K
5 [§ |3 [gS|gel8els (BRI | (S [ s |5 kel IS5 R [3 [E (8 |8 |5
A e e ] i A O O O A ) Lt S A - O S
o S 5 S E|IS~|S ~[S < N ) 5 We.md.oemm 8|8 =|s g o m
] 3 3 3 35 R RN EE RN 0|8 m[s=|z8§ IS O|ES|T g g )
g SNIE 8| [§ | S S |ISS|53E|sZ|ES |s @S g |3 |5 |3 3 |8
3] g g EESlas (s oS s s S ) SRNE|8<[ER IR IS8 g RS S o
a g .|® 8|0y |c S| L © ® .| o8|lool8 g [SO[EGISE | |§ |6 o Y
~ ~ [ ~N X (d 2 ~ ~ ~ | N O N[JO|57 |Nojad=|d ~l ~ | ~l ~l




» £
[} 5} —_
w - = £
g = e |2 | 5| &
2 < g 5 g : @ E = =
< = z = g £ = % g £ £
© 73 [5} []
o) o o £ o 3 9 (4] o < £ £
- - .w - w = 3 = - < < ®
- = £ — £ & g — - 5 £ - £ - £ - 1) £
M w o .m o S w > 2 o .m o < o < © o
— = = — — — (o — = = = 5 = w =

s | EfE|[E|2 = E E Els|Ze|l EfzSlEc| S EJ S| 2[E 1235182

Q ol Q o) 173 D 173 9] [0} (7] 2 17} D 0 = 9] 173 ol 173 = 0 = 173

<} 2 =4 2 @ 2 4 =4 € < [e] 092 2 oo | €2 4 2 4 S 4 o = o

14 (%) < %] w (%) w < < < 14 L m [2] Lo | <o ' n [ = [’ = g L
© = < = < = <
ol E £ G - < S - £ < = € o P et G G et < < = et < <

B |
c c
L o 8
c =
2. s o ] o .
o &6« = = = = =
8 Esyis| £ 5 8 g .
I 29 © ¢ 5 © ol © c 9
c o O £ C o) @ = < o) T =

c les 55 @ = R = =0

s |[s58 <25 T < Q 5 T 7]

£ Eo s =~ w w =~ w o <

=~

- @ L . s © Q (4] Q o Q @ @9 i s © s 7] s © © %) (o} 1) 12}
™| x < < < T < 2 < < < X 2 < I < =z < T I =2 T =2 2
Q - - © - 8 ~ ® ] - S ~ w ™ < [ - © 3 ~ < < o~ =
)| © > ) - ~ - o =3 -
A - - ) -~ b} © o~ 3 ™ hry ~ ~ © © e ~ © =) ) o~ b -~ @
] =

QA - - - - S -« - N o w © o -« ~ ~ o~ ~ ~ o - © - )

. | ~ o - gl « ~ ©g| o mol ool a we] o] o ] o] 22 ] ] o A v
A-U e e e I~ oI~ 1 o o1~}

- aol | s | - o <+ N N a2 - o we| T ae o <« S

Y - =] =2 - - o~ o 2] v ] o v =] = = T2 «~ ] e | e
QN — 4 — —— — ——— ) ] ] ] —~ ] — ] —~ —

T .o ~— v =i~ o~ — o = I ™ o o~ o~ ~— o © T o o~ o hagioe) ~— ~— — ™ ™ o ~— o
o . T T T T T T T T T T I I T~ T T T T T T T I

[N P I |FJS P PRSI | PN | LI S PR PISGE PN I PSR I I I IR I P —
N T — o o D T~ o o o~ o .o D D o o~ o o o T~ o o o o o
= T T o T T ] [ T T T T T T T T T T T T T
o o, )= o, ey e ), = A e g,
N . T T T F=ar] T -~ T T T T = T T T T T T T T T
= T~ T - - T T T T N~ T T T~ T T " == " T v T T
Ol Ir— T o I T~ T T T T N — T T T T T T Y M T T T T T

UGS [P I P | | | SR |POSILLS | |G | | PN A | P P I | PN P P —
N . T T T T T T -~ T T T T T~ T T T T~ T T T T T

USSP | PN | P PR R [P I PR R Nk [P NS | I | R R ISR P P —
S o o o o o o o o o o o ~ o~ — L [ o o o o o o o o
[0 T T T R T T T~ T T = T T T T T = = T

[EUISLE [P IO P | id | | LI |G IS | |0 | | PN I | P P I NG Y PRSI P —
A 0 L [ . oo™ . ' L ' L o o o . [ o o ~ o™ o~ L o [ o
~ T T T T ] N~ T T -~ T - — T T T T T T T T T I Y T
S o o o L o L [ L [ L o o o L [ o o o o o o o o

o ] o ] ] ]
S 0 o o . ™ o~ . 0 L 0 L o o o . [ o o ~ o L o [ [
o T . T T T ] o« T T T~ T - T T T T T T e T T~ T
S o o o L ™ o~ LY [ L [ o o o o o [ o o o o L ~ ™ o o
< T T N = T T T T = T T T T [N R [ ] T
[~ . . . e ™ ™ — o . o . T — o o . o D o — D D — o o o
[ . T I T N~ T T T T — — I S T T T T T I T I I

[UNLE P I |FJS Pl PSR PR | | R P P P NS P SR P IS R IR I P I —
A o o o L oo LY [ L [ ~— — v o o ~ [ o0 ~ o™ o o L [ o o
[~ o L [ L oo L o L o L o o o L o o o o o o o [ [

. I I T T~ T T N~ T T I I I T T~ I T T I I I I I
—

USSP | PN | [P | NPl [P [ PRSI | PRSI P NG | P P I I IS P P —
S o o o L ~— ™ LY o ~— o o L o [ o LY o o o L o o o o o
= T T T T ] o« T -~ T ™~ T T T T T N T T T T T T
[~ 0 o [ . 133 . ' ~— o™ ' L o o [ . [ o ~— o™ o o L o [ o
o T T T T ] o« T T -~ T F=r] = T T s o] - - T T T T T
o T T T I ) g ~ T T -~ T T T T T T S T ) T

. T I T -~ T — - — T T~ T T I T T T Y =N T T T T T
N " " B T SN~ I I ~ o~ I — o~ " B I " I ) ] - " ) = B

. T T T N~ T T -~ T N~ T T T T T T T T T T T T =
ol —- - - —— -] —c ] ] ]
o . T I T ~ — T T — — T T I T T~ — T T T - = T I T N

o o o ..122 LY o L o o .o o o ~— o o o ~ o™ o Lt o o o

' o [ . [ . 0 122 0 L " o [ . [ o o o~ — o oo ooV [ [

T " T T T~ T T N o T -~ T T T~ T T~ " T T~ " T v T T
] — ] ] ] ] e ] ] ] ] ] ] ] ] ]

_— ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ]

. T T T ) T T T T T T = T~ T T T T T T T T T

" " B T ] o~ I I I e — — " " B I I " | - - " T ~o | N«
A\ E— — — ] ¥ o] — —ed D — e e —] e — — e — —e] — E— E— — — B —— — —

Malus domestica

Borkh.

Malva pusilla Smith

Marrubium vulgare L.

Matricaria recutita L.

Medicago falcata L.

Medicago lupulina L.

Medicago minima (L)

Bartal.

Melandrium album
(Mill.) Garcke

Melilotus albus Medik.

Melilotus officinalis

(L.) Pall.

Morus alba L.

Muscari neglectum

Guss. ex Ten.

Myosotis arvensis (L.)

Hill

Myosotis micrantha
Pall. ex Lehm.

Nepeta cataria L.

Nepeta pannonica L.

Nigella arvensis L.

Nonea rossica Steven

Oberna behen (L.)

Ikonn.

Odontites luteus (L.)

Clairv.

Odontites vulgaris

Moench

ides (Haenke) Schrank
Onobrychis gracilis

Omphalodes scorpio-
Besser
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Onopordum
acanthium L.
Origanum vulgare L.
Ornithogalum kochii
Parl.

Otites densiflorum
(D"Urv.) Grossh. aggr.

Otites exaltatus (Friv.)

Holub

Phleum phleoides (L.)

Panicum miliaceum L.
H.Karst.

folium (L) Delarbre
Peucedanum
annuum (L.) Dumort.
Phelipanche purpurea
(Jacq.) Sojak

Persicaria lapathi-
alsaticum L.

Phalacroloma
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Phleum pratense L.
Phlomis pungens

Willd.

Phlomis tuberosa L.
Picris hieracioides L.
Pimpinella saxifraga
Plantago lanceolata L.
Plantago major L.
Plantago urvillei Opiz |
Poa angustifolia L. :
Poa bulbosa L.

Poa compressa L.

Poa nemoralis L.
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Sonchus oleraceus L.

Sorghum cfr.
saccharatum (L.)

Spiraea hypericifolia

Stachys annua (L.) L.

Stachys recta L.

Stellaria graminea L.

Stellaria media (L.)

Vill.

Stipa capillata L.

Syringa vulgaris L.

Taraxacum erythro-
spermum Andrz.

Taraxacum officinale

Wigg.

Taraxacum serotinum
(Waldst. & Kit.) Poir.

Teucrium
chamaedrys L.

Thalictrum minus L.

aggr.

Thesium arvense

Horv.

Thesium procum-
bens C.A.Mey.

Thlaspi arvense L.

Klokov & Des.-Shost.
Thymus marscha-

Thymus dimorphus
llianus Willd.

Torilis japonica
(Houtt.) DC.

Torilis ucrainica

Spreng.

Tragopogon major

Jacq.

Tragopogon podoli-

cus (DC.) Artemcz.
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Veronica hederifolia

Veronica incana L.

Veronica polita Fr.

Veronica praecox All.

Veronica prostrata L.

Veronica spicata L. ssp.

barrelieri (Schott) Murb.

Veronica spuria L.

Veronica teucrium L.

Veronica triphyllos L.

Veronica verna L.

Vicia angustifolia

Reichard

Vicia varia Host

Vicia lathyroides L.

Vicia sepium L.

Vicia tenuifolia Roth

Vicia tetrasperma (L.)

Schreb.

Vicia villosa Roth

Vinca herbacea
Waldst. et Kit.

Vincetoxicum
hirundinaria Medik.

Viola ambigua Waldst.

& Kit.

Viola arvensis Murray

Viola collina Besser

Viola hirta L.
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Viola kitaibeliana
Schult.

Fest-Brom, Poly-Arte

Viola matutina Klokov
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Robin, Sedo-Scle

Viola pumila Chaix.
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Moli-Arrh

Xanthium albinum
(Widder) H.Scholz

Ke

North American

Stel medi, [Bident]

Xanthium strumarium
L.

Ar

Iranian-Turanian

Stel medi

Xanthoxalis dillenii
(Jacq.) Holub

Ke

American

Stel medi

Xeranthemum
annuum L.
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Fest-Brom, Poly-Arte

Zea mays L.
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Eg

South American

Stel medi

The number of T species

N B
[

The number of Ss species

The number of Sn species

The number of Bs species

The number of Bn species

The total number of species

Other kurgans from this

Dianthus andrzejows-
skianus (Zapat.) Kulcz.

Fest-Brom






