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The influence of the Eastern migration route on the Slovak
flora —a comparison after 40 years
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Abstract

Transport is an important source of introduction and spread of alien plants into new dreasran
tries. This study provides comprehensive research of selected railway locali8esthEastern Slo-
vakia to determine the influence of the Eastern Migration Route on the Slovak flora. Railagy tra
VKLSPHQW \DUGV LQ YyLHUQD QDG 7LVRX HREWWHIVMWIHGIDHSXADRP DQGWM"RYF
ZLWK KLVWRULF 6DWD QY® RISHFH@ W G D20IB. VirFeSdatal sets were
compared to determine differences in species structure following the decreased use of the trans
shipment yards.
A total of 657 vascular plant taxa were recorded in all localities (566 taxa in thechistdr431
taxa in the recent data set). Native species prevailed over aliens and archaeophytes ouvesrirophy
both time periods. The most frequent aliens were naturalised taxa, where Asiatic and Eyregiean s
prevailed. The most frequent families weBeR D F,HSD/WV H Uabd- % D B V V L. Bridl FaHi@ hany
species introduced with Russian wheat were recorded only in the past, several taxa amm@led r
only recently. Hemicryptophytes were the most abundant life form. Most recorded speciesmere ¢
petitors, reproducing by seed and pollinated by insects. Zoochory and hemerochory were the most
frequent dispersal types. The proportion of species traits has noleh@n RYHU WLPH :H LGHQWLILHG
WKUHDWHQHG WDI[D LQ WKH KLVWRULF DQG LQ WKH UHFHQW GDWD VHW
The Eastern migration route significantly increases the species numb@&nofadcular plants in the
Slovak flora. Although this route had much greater importance in the past, when the role of the Eastern
Slovak transshipment railway yards was much higher, the studied yards remain an importarstygatew
to Eastern Central Europe and they continue to support agestoaigoayion of adventive plants.

Keywords: adventive specieagestochoryalien plantsEastern Central Europmtroduction,railway,
Slovakia,threatened species, transport

Erweiterte deutsche Zusammenfassung am Ende des Artikels

1. Introduction

The discovery of new continents and countries, new and improved types of traffic and
vast transport of people and goods have led to a huge migration of organismasieca
des and centurieg (+/E. 30DQW GLDVSRUHV UHDFK QHZ DUHDV ERWK GLL
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through human activities. Many plants have been anthropogenically introduced betause
their edible, medicinal, melliferous, ornamental or dyaligjes. In addition to this deldrate
LQWURGXFWLRQ PDQ\ VSHFLHVY KDYH BDHHQ WIOMMWRSEBBWE BPPRLEHQ
transferred by vehicle or with differemahsported goods and materials.

Agestochory- a term used for the first time hyevINA —is a type of anthropo-
chory, meaning spread of plant diaspores via transport; rypochgsesdswith transported
material ( +276.E VSHLURFKRU\ LV VSUHDNE ZLWKLERJRS VHHGV
S&+1(,"(5& L+276.E HEJINY ( UHSRUSWWWRKIDW. D ,VeHEHQVLDQD
IlUR Q& WD [ D Q Wakeltypical @XabBples of agestochory migration.

Ferroviatic migration, where plants spread along railwaysmiN DQG WKLS P
gration were the major sources of introduction of alien plant speci€otakia in thepast
(J(+/E.& HEINY J(+/E. ZKLOH WRGD\ URDG WUDIILF SOD\V D JUHDW
species spread. 2 &, E 2014).

There are three main migration routes of adventive plants iraldlband Eastern @Ge
tral Europe J(+/E.& HEINY J(+/E. 7KH (OEH URXWH KDV OLWWOH LPSRU
Slovakia; as it involves mostly weeds of oil plants, sucbogs, cultivated in North America
LPSRUWHG WKURXJK +DPEXUJ E\ LQODQG QDRRIQIIDVQL FQ XRMH WKH UL
allows adventive spread with trsported agricultural products from the Balkans by railway
RU LQODQG QDYLIJDWLRQ RQ WKH 'DQXEBHD O Z& "M\GKWH | UIRPWWHK B UR X
former Soviet Union to reach Slovakia by railway. The Eastern route maémeea gateway
ZDV YLD WikrHa @aD UiSdd tgarshipment yard, and this was then supported by the
OD"RYFH \DUG ZKLFK ZDV FRQVWUXFWHG ODWHU

7KLY LPSRUWDQW (DVWHUQ URXWH EB JDI®/ lWR+RBDUNHGO\ DIIHFW

7KLY SHULRG KHUDOGHG D céncdslSpeciyhHdaty oml Q LPSRUWHG

S8NUDLQH 5XVVLD DQG &HQWUDO $VLDHQ@GPHEHEWQRRH BRIFBOULUING LQ
also imported. Many alien species were introduced with grain as typical “compariions
Russian wheat”. Examples includeb X QLD VDRURAWWFD whd WIDAMPEDL XP
YROJH@MNK S/$s9E. J(+/E. $OWKRXIK WKH LPSRUW RI 6RYLHW
GHFUHDVHG LQDQG GLG QRW UDLVH DJDLQ DQAG®GMUWHQW FHUHDO
sporadic, vast amounts of iron orellstirrive by the Eastern route from Ukraing({/E.

:KHQ yLHUQD QDG 7LV FEAst&mSovekWwihEition GRIONE Kecame i
portant introduction points for adventive plants, they aroused attention from lbtamnic
searchers. Eminent Czetlotanists Slavomil Hejny and then Viadimir Jehlik studied th
mode of adventive plant spread to Slovakia.

Integral results from these research workers are not yet published antefilgtt ac-
currences of aliens in Slovakia and other partial resulte baen publishedHgiNnY

.5,33(/29& S3E1,.29E J(+/E.& SI$9E. J(+/E.
J(+/E& '267E/(. J(+/E etal. 2013ME-(.29Eet al. 2013).

The aims of our study are: 1 WR VXPPDUL]JH—-HK&INMWRE téehDbO GDW
YyLHUQD QDG 7I19WHRNXp "WBXiADQ\ D Q Bto0r&pbR WeEdnt floristicer
search in these localities; (3) to compare these data sets and evaluate past aimtfltecent
ence of the Eastern migration route onv8loflora and (% to determme native, alien and
threatened species, plant families and species traits; including life fordifterdnt types of
reproduction, strategy, pollen vector and dispersion.
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2. Study area

The research was conducted at four localities in st B VWHUQ 6ORYDNLD 9H Np .DSXaDC
DQG OD"RYFH LQ WKH OLFKDORYFSNGDLWUDRWEROBWYWH WRGVKIH BQRYQ
7LVRX DQG 'REUI LQ WKH 7UHELAakrndinienHvrnyddanbovde@HDU WKH 6O0ORYD
(Fig. 7KH ORFDOLWLHY OLH LQ QDKBOPEAFRK R@RNOBX HIQD/ Ril WRKYH. /D W R
Tisa and Uh rivers. They belong to the warm climatic region with warnslagmate and cool
winters C $3,1et al. 2002). The mean annual temperature redded DW .Ui RYVNé &KOPHF
WKH FORVHVW PHWHRURORQLG WK N VWHWEDRRPQQX¥DO SUHFLSLWDWLRC
July is the warmest month, January is the coldest one and June suppliesttr@Emadsie
9FKRGRVORYHQVNiI URYLQD 3@abDdhgackeDi SWvakia. Ak FRQWLQH
FRQWLQHQWDOLW\ RI FOLPDWH IRU UWRYRNE]EXWOWPHHEQG/H[ RIDFFR
FRQWLQHQWDOLW\ ZKLFK LV LQ RFHDQIFHQWIBHDYV DLGI® V ,0Q0 WK
FRPSDULVRQ .RALFH KDV D FRQWL QHQKN@D\OKIW K LFERIHY IRQ HQ W'Y ISW W
ocean impact prevails in our study ar&a1529,yHW D O

SK\WRJHRJUBsSSKLFDOODOO ORFDOLWLHV DUH LQ WKH 96FKRGRVO
district (province of Eupannonian xerotherm flora( XSDQQRQLFXP RI WKH 3DQQRQLDQ IC
region- 3aDQQRQLFXP DQG SRWHQWLDO QDWXUDM®MHIHWDWLRQ LV HO
HW DO

2.1 Characteristics of the individual localities

yLHUQD QD G af kiR trapkshipment yard and passenger railway station,
altitude: 102 m a.s.l., number of square and subsquare on thak 8laona grid mapJs6, @-
9E& Z$+5%$'1E.29E Gherailway line from Satoraljadjhely to Chop with the
VWDWLRQ yLHUQD QDG 7LVRX ZBMRSHUYBDER DV WKHQWENRIDIBN LQ
and connected with Ukrainian bregduge railway for transhipment of goods between
standard and broaghuge wagges. At that time, 800 tons of goods were traskipped
daily; 0.4 million tons per year; with imported goods tranK LSSHG LQ yLHUQD QDG 7LVRX D
exported goods in Chop in the Ukrairiehe change to totalitarian regime led to a huge

CL

Bratislava
1 - Cierna nad Tisou
AT H U 2 - Dobra
3 - Velké Kapusany
4 - Matovce

Fig. 1. Location of the studied biotopes.
Abb.1.'LH JHRJUDSKLVFKH /DJH GHU XQWHUVXFKWHQ %LRWRSH
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Fig. 2. Examples of railway trarshipment yardsa) yLHU QD QDG AQWHEX R Y@ WODRY.NFH

3 KR W R&jekova, April 2018
Abb. 2. Beispiele von EisenbaHomschlagplatze a) yLHUQD QDWW 6l HYRRLR WMHUQDOLV
0D "R YHotesl. Majekova, April 2013).

increase in Soviet Union goods, to equal-tiinds of total Slovak imports. These imports
included: ore, coal, cereal, fertilizers, timber, iagitural machines, cars, military egui
ment, cotton, oil. Cereal was one of the most importsalR(PCSRQHQWYV WR ODWH TV DQG
asignificant part of import wasitended for the Czech Republic.
7KXV 6O0ORYDN UDLOZD\V KDG EHFRPHuUWIeHThE XAk HVW FRQGXLW 1
VKLSPHQW \DUG ZDV H[SDQGHG DQG G BWQKORISHHE) DP QIDWGO Y LLMR X
currently has 160 km of rails and almost 500 railroad switches df iksif area. Ther-
SRUW YLJRURXVO\ GHFUHDship@enDtr&idHisDV IRGRRZWLUDQV
PLOOLRQ WRQV-SHU \HDU - - — 5.1 million
tons per year (8% Ey (et al. 2013). In 2012, 7.3 million tons, consisting mainly of iron ore,
ZHUH WUDQVSRUWHGI11Qay L2818 D QDG 7LVRX

'REUI UDLOZIOLSWHR@V\DUG DQG FHUH Drite bcaliyRs PDVO F
VLWXDWHG DW WKH ZHVWHUQ HQAWRRXWKH UINNFOZR R QWW WX RW LR G URC
WKH UDLO\DUG- ODV ¥t et §l. 2013). Through this Combined Transport
Terminal freights are also routed in the We&stst direction, mainly to Russia and Asia
(R(0E.29E2013a).

9H Np .DSXabQ\ UIKULGPMHQW UIDQNG Rail\ayVlir@ E
Vojany - 8] KKRURG ZLWK VWDWLRQV DW 9H Np .DSXabQ\ DQG OD"RY
. 8%Ey(.etal. 2013). Broagiauge transV KLSPHQW \DUG LQ 9H Np .DSXaDQ\
served grain trand/ KLSPHQW IURP WKH 6RYLHW 8QLRQ XQWLO RU
trated on coal transport.

OD"RYFH QHB DOMRRY FH ) @Givaydtkhnsshigment yard and

UDLOZD\ VWDWLRQ The RiMxayMin®follows t& Ukraine and is connected
with Uzhhorod. The broad DXJH OLQH ZDV EXLOW LQ DQG6 SURFHHGV WR +
ciach. This towns the gateway for the largest metallurgical combined company U.S. Steel
.R&LFH ,Q PLOOLRQ WRQV RI PBRYUMHRBUWLD XEV'WRYBWHYV ZH
transVKLSPHQW \DUG WR +D®ILAANROBUL .RALFLDFK

7KH VHUYLFH LQ yDHGQDDQPGFHLMR¥DOOHG WKH (DVW 60RYDN 7
<DUGV (67< DQG WRJHWKHU ZLWK WKH RRBEL@KA\7KIDYH/ SRUW 7|
great strategic importance for transport on a European scale, as 15 million tamwdsf g
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were transported East/estacross ESTY in 2012. Ore substrates comprised the majority of
WUDQVSRUWHG JRRGYV ,Q WKH VDPH \HDUHG :HdWRQV Rl JRRGV

DFURVV OD"RYFH DQG WRQVsDFAJRYIB).yLHUQD QDG 7LVRX
3. Methods
Field research was carriecd XW LUUHJXODUO\ EHWZHHQ DQG DQG WKH VWXGL

visited in different months to record all vegetation seasons. The data widezgldinto two sets: historic
GDWD REWDLQHG PDLQO\ E\ -HKOtN EHWZHHQ DQDQ@"RYFHREWQ® RQO\ LQ
- DQG UHFHQW GDWD FROOHFWHG E\ -HKOtN YLMUQRYQPIDARG =DOLEHU!
7LVRX NHSW WKH PRVW SDVW UHFRUGV VR WKHVH DOGH%VXEGLYLGHG L(
- ‘H DOVR XWLOLVHG KHUEDULXP VSHFURBEGH WHHMEPEPLQ WKHG V
+HUEDULXP RI WKH 1DWLRQDO OXVHXP LQ 3UDJXH 35
Species abundance was evaluated ordadbee scale (cfl(+/E.2013): a— rare, b— occasional,
c —scattered, & frequent, and e abundant. In some cases only presence/absence was recorded.
30DQW WD[D QRPHW3E&D'WXUH RROIOREVWHG ZLWK WKH DXWKRUYVY QDPH ,8
categories followE/, E ajun. et al. (2015), with residence and invasive status and region of origin re-
ported in the inventories &fl (9 (& . E et al.(2012) Alien species not included there are evaluated as
FDVXDO QHRSK\WHV 'HILQLWBS&RQ &t aR (2000 LLEf&QfoSrO dppoduetionRype R Z
ecological strategy type and pollen vector are adopted thenBiolFlor database.(0Tz et al.2002)
anddispersal type from The Leda Traitbase#YER HW DO :KHUH D WD[RQ KDV PRUH WKDQ
category of species traits, the taxon is considered representative of each of these categories. Some
categories weralso merged for simplification: macrophanerophyte, nanophanerophyte, pseudophane
ophyte and hemiphanerophyte were merged into phanerophyte life form and selferg veaitors,
pseudocleistogamy, cleistogamy and geitonogamy were included in the “selfing” gategor
Herbarium specimens are deposited in the herbarium of the InstituteéasfyB Slovak Academy of
Sciences in Bratislava (SAV) and in the herbarium of the Institute of Botany, mgasfeSciences of
WKH &]HFK 5HSXEOLF LQ 3U$KRQLFH 35%

4. Results

We recorded a total of 657 vascular plant taxa in the studied locaBtgplement E1
and examples in Fig2b-3). These came from 72 families; the most frequent b&myB-F
DHFVWHUdnertADB VV L(FdREHD 2| WKHVH ZHUH WKIWADWHQHG VSHFLH
was legally protected (Tdb 2, Figs.3E F | I1DWLYH VSHFLHY SUHYDLOHG RYHU |
versus UHVSHFWLYHO\ )LJ D DQG DUFKBDWRBKYWHW SUHYDLOHG
VXV UHVSHFWLYHO\ ORVW DOLH®LWBI[D ZHAKNUHHQBDWXUDIDO LD/HE
RQO\ ZHUH LQYDVLYH )LJ E 7KK DWHBQ WBHBVHY PRGWONWRSH
(Fig. 4c).Almost half of the recorded taxa were hemicryptophytes (47IROORZ&G E\ WK
rophytes(35 Serophytes (7 JHRSK\WHYV phytesKD PDEG K\GURSK\WHYV

)LJ D 7KH PRVW I[UHTXHQW UHSUR®XQRNVNERYHWHGW ZQ8 E\ VHFE

YHIHWDWLYHO\ )LJ E GR®OGOQO DN GCRRBIOMIRIABNGH EWV
ing (37 D Quéhd-pollination (15 )LJ D masK tlequent dispersal types were
JRRFKRU\ DQG KHPHURFKRU\ )L EFDQ ¥ WKBHWRRVYW [UHT X
W\SH ZDV FRPSHWLWRU ZLWK yLJ

These figures were very similar in both the historic and recent data sete tdatiwere
a little bit more frequent than aliens, and archaeophytes more common than neophges in t
566 taxa recorded from the past, and ratios were similar in the 431 recently releowed
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Fig. 3. Examples of plant species in the studied locali#gs9 L BLJ U D Q GLLQ COFDU B)YThrdd-
ened specied LJHOOD DB¥HQVAVLQ yLHUQJE TRE®netlsydRiE&HUDWRFHSKDOD
RUWKRFERUDWS5 LQ yLHUQPAQR&GpMtea RN W XODFLD RQHUDFHIODDG 7LVRX
€) Neophyte$ FRVW D DAL I XHU QD ) DheeafenatRspeciesU\QJL X P HOANQNTP

LQ 9H Np .DgSNedEh@@$P D UD QW KIXY YILOIEXQD ) M@sie heRphytes P ERU

VLD DUWHIPQ WLHIR@DL QD G J M¥jékiva Z0KFR2018.V



Table 1.The twenty most frequent families and their representation in the historiecemt data sets.

Tabelle 1.'LH ]ZDQ]LJ KIXILJVWHQ )DPLOLHQ XQG LKUH HXIDMHLW LP KLVWRUL
satz.

Total no. of species Historic data set Recent data set

3RDFHDH 70 67 41
$VWHUDFHDH 65 43
%UDVVLFDFH 46 34
J)DEDFHDH 42 37 25
&KHQRSRGLD 32 32 14
/IDPLDFHDH 32

6FURSKXODU 26 22 17
&LFKRULDFHI 25 21 22
5RVDFHDH 25 22 17
$SLDFHDH 24 16
&DU\RSK\OOD 22 20 17
3RO\JRQDFHD 21 16
%RUDJLQDFH 13 12

5DQXQFXODF 13

6DOLFDFHDH 12 11

2QDJUDFHDH 11 10 7
6RODQDFHDH 10 7
(XSKRUELDFF 5
$PDUDQWKDF 7 4
/LOLDFHDH 5 3

While naturalised taxa were much more abundant than casual and invasive in bottd past a

recent records, the proportion of casual taxa declined in the recent dataseta{f€)g The

QXPEHU RI WKUHDWHQHG VSHFLHV G H FrecerD data Gdb2)R P LQ WKH SDV!
30DQW IDPLO\ UHSUHVHQWDWILR (B Divbuy § P WOHIRSHED HERWK SHULR
replaced 3 R D F &DHe most frequent family. Comparison of different species traits high-

lighted that percentage representation remained the same in all data set between past and

recent records (cf. Figs=7).

Previouspage (vorherigeSeite):

Abb. 3. % HLVSLHOHenaReép det @tépsuchungsgebied¢: 9LFLD JUDRG LAD'RNIFH

b) 'LH JHIIKUGHMWH GV DBEHQYEZY LQ yLHUQR) QMG JALMRMGHWH $UW
&HUDWRFH S KD @QEZNRCR)iEK RIAHHUDD/ Q @G HU VIR K IRBBKWAK ODFM ROHUDFHD
yLHUQD QRG HUWVIRKRSKRWWD 1GQ MXNDQD ) DLGH 71H RU G(HWHI IS XIRV
SODQXR&1 17 LQ 9H Np g)DHKWEDKYRSRDWDQWKXQ® DDEXED QDG 7LVRX
h) '"HU LQYDVLY$P ERRI/K\IV D U IWH K L M U QIR @HIs: 7 Majekova, 2042013.



Table 2. Threatened plant taxa recorded in the studied localities in both time periods (+: presence of
taxa, 8: species protected by law).

Tabelle 2. *HIIKUGHWH 310DQJHQWD[D LQ GHQ XQWHUVXFKWHBQ /RNDOLWIWHQ LP
tensatz (+Taxon vorhanden, 8: gesetzlich geschiitzt).

Category Historic Recent
of threat data set data set

Category Historic Recent

Taxon of threat data set data set

Taxon

$GRQLV DHVWILEDOLYV
$HILORSV F\OYQ&ULFD
$OOLXP DQIJXONRVXP +
$QGURVDFH HORQJDWD

$UWHPLVLD VFRISDULB
%URPXV DUYHQVLV +

%URPXV VHFDENQXV +

%URPXV VTXDUWORVXW
%XWRPXV XPEHOODWXYV
&DPHOLQD UXPEROLFD+

+

*UDWLROD RIICFLQBOLV
+LELVFXV WULCRQX P+
.LFEN[LD HODWECQH +

/IDFWXFD VDOMW QD

IHSLGLXP y
SHUIROLDWX¥

NNWKUXP c
K\WVRSLIROLD

OLVRSDWH'
RURQWLXP

0\RVXUXV PLRLPXV
1LJHOOD DUWIQVLW
2QRQIENEHQV +
2UQLWKRJI

NT +

&DUH[ VWHQRSW\0OD + ERXFKHDO L€ +
&HQWDXULXI 2UQLWKRJL

sSXOFkHooxp NT * GLYHUJHQV NT *
&HUDWRFHSI o + 3DSDYHU DUBMPRQH

RUWKRFHUD

3DSDYHU G

&KHQRSRGLXP NTXUD OH subsp. NT . .
DXVWURPRUDYLFXP

&KHQRSRG LX 3V\0OLXP

XUELFXP WU * puHgQbuLx NT *

&RQULQJIJLD RUCRRIQWD®OLYV
&UHSLV SXOFKNID
&\DQXV VHJIHWDRCP +
(UDJURVWLYV SILORVD +

(U\QJLXP SODQNIP +

(UVWLPXP GLIIXEZXP +

(U\WLPXP
ppuvEkpooLp®%kp *

(U\WLPXP UHSDNJGXP +

*DOLXP WULFRCRQXW XP

*ODXFLXP

FRUQLFXxoDv CR *

3XOHJLXP YXIZIDUH+
6HQHFLR HUXHLIRO&EXYV
6LODXP VLODNWV +

6LOHQH GLFKRWRPB

7TLWK\PDOX
WRPPDVLQ

7RULOLV DUYMIQVLV

LC +

TULEXOXV WHUOUHVWULV

9HURQLFD WWISK\OORYV

yDQWKLXP .

VWUXPDUL *

+

+

Total number 49 38

27
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Fig. 4. a) Native and alien taxa presen&g invasive satus of the recorded alien taxemdc) region of
origin (all according tdM ('9 (& . E et al. 2012) in the studied localities in both time periddsnbers
in columns are absolute species numbers.

Abb. 4. a) Anteil der heimischen und fremden Taxs, Anteil der Invasiven, Eingebiirgerten und
Unbestandigen unter den fremden Arten ghdHerkunftsgebiet der fremden Arten (alle nabte’

9(&.EHW DO DXl GHQ 8QWHUVXFKXQJVIOIFKHQ L@ GHIQ CADO NHIQVDEVFKQL
geben die absoluten Artenzahlen an.

We noted 12 taxa not included in the Inventory of alien flora of Slevdk('9 (& .E et
al. 2012), thus being new to Slovaki#) 10 from the past$ FUR SW L Q BQ WHHFLHVQ\D
GQLSUKDFBOLQD, BWXMHHIRFFOG L X P saitsp) DVIFKG ENRILLH RS V L V
WLQFRFWKUWOIRFKO,R B RRFRROHRDQ R et KU GHHUMRE HR P S H 2 @ REXPY/
UH S&h@6/L O D X V) &ld(B)MwbUrbm the present{UWHPLVLD ¥id (DOFRWRLR U XP
ELD G)DAllLaBLdonsidered neophytes with casual invasion status. The records of the
first occurrence of these new taxa and revised dates of the first occurrence of sbeeral o
alien plants in the Slovak countryside, which differ from the dates published in the
M ('9(&.E etal. (2012), are listed in Table 3.
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a) b)

Fig.5.a) SBHUFHQWDJH R V,Shtb)ddi¢er@elgeaf $petiésVeproduction types in the stud-
ied localities in both time periods. Abbreviations of reproduction typeseproduction by seed; ssv
mostly by seed, rarely vegetatively; sby seed and vegetatively; vwamostly vegetatively, raty by
seed; + vegetativelyNumbers in columns are absolute species numbers.

Abb. 5. a) Anteil der Lebensformenndb) Anteil der Reproduktionstypen auf den Untersuchungsfla-

chen in beiden Zeitabschnitten. Abkirzungen der Reproduktionstypeausschlielich tber Samen;

SSv—meist Samen, selten vegetativi-s8amen und vegetativ; vvsmeist vegetativ, selten Samen:-v

DXVVFKOLH%OLFK YHJHWDWLY 'LH =DKOHQDKDBE@®@®DONHQ JHEHQ GLH DEV

a) b)

Fig. 6. a) 3 Héhtage of species pollen vectoand b) percentage of species dispersal types in the
studied localities in both time periods. Numbers in columns are absolutespenibers.

Abb. 6.2) $QWHLO GHU 3R Ol #eQAUSHRIRYSYpEN AUQdBN Untersuchungsflachen in
EHLGHQ =HLWDEVFKQLWWHQ ‘'LH =DKOHQ LQ GHQ %DONHQ JHEHQ GLH DEVR(
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Fig.7. SHUFHQWDJH Rl HFRORJLFDO VWUDWHJ\ WM\SHV ek H VWXGLHG ORFDO
itors; cr— competitors/ruderals; cs competitors/streswlerators; cs— competitors/streswlerators/

ruderals; —ruderals; s- stresstolerators; sk stresstolerators/ruderal§Numbers in columns are abs

lute species numbers.

Abb. 7. Anteil der 6kologischen Strategietypen auf den Untersuchungsflachen in beiden Zeitabschni

ten. c— . RQ N X LBti&ie@én; cr . R Q N X LRude@iStrategen; cs . R Q N X4-Btré$sStrategen;

csr— . R QN X LBtrés§RUderalStrategen; — RuderalStrategen; s- StressStrategen; sr Stress

Ruderal6WUDWHJIHQ 'LH =DKOHQ LQ GHQ %DONHQ JHEHQ GLH DEVROXWHQ $UW|

5. Discussion

The number of recorded taxa declined over time in our studied localities due #®-the d
crease in bulgood imports, mainly Soviet cereal(¢/E. .8%Ey(.et al. 2013).
Additional causes could be the increased transport in closed containerspaodetinweed
control.

Humanmade (synanthropic) habitats host the highest number of alien species throughout
Europe (3<a(.et al. 2002 Tg5g.et al. 2003CHYTRY HW DO RABIMSCH &
EssL2006,ARIANOUTSOUEt al. 2010M ('9 (& .E et al. 2014) and traffic plays an important
role in alien speciespread (cfHEINY 1 J(+/E.& HEINY Bss1'(6 HUBER

J(+/E. RABITSCH & EssL2006,Ws5=(6,(2006,H5%$%296.& M ,y, (72014
. 2&,E2014). Our results support the findings of these authors. The number of alien taxa
was relatively hig in all studied locations in both time periods, although natives weré-sligh
ly more abundant (Fig. 4a). As in our stubg-(.298% L ,0E1(.(2016) recorded higher
representation of native than alien species at the 4eattern Slovak railway stations, and
also dominance of archaeophytes over neophytes where naturalised species wes the m
IUHTXHQW 'RPLQDQFH RI DU Rikr3 isRh®EADY idavsdd Wy aféhae€dZ D\ VW D
phytes having higher affinity to open vegetatiomt or mesic sitesGQHYTRY HW D O E
and other authors confirhe occurrence of light and dry demanding species at railway
habitats B5$1'(6 GALERA et al. 204).
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Table 3. Year of first occurrence of some alien taxa in Slovakia. a) Taxa new to the Slowalrftbr
not included ifVl (*9 (& .E et al.(2012). b) Taxa included iM (' 9 (& . E et al. (2012).

Tabelle 3.Jahr des ersten Auftretens einiger nielmheimischer Taxa in der Slowakei. a) Fur die
Slowakei neue, nicht i ('9 (&.E et al. (2012) erwahnte Taxa. b)NMh('9 (& .E et al. (2012) entha
tene Taxa.

Taxon First occurrence First occurrence in
in Slovakia according  Slovakia according to
to our data M('9(&.Eetal (2012)
a)

$FURSWLORQ UHSHQV -
$UWHPLVLD GQLSURLFD -
$UWHPLVLD YHUORWLRUXF 2013 -
&DPHOLQD UXPHOLFD -
&KHQRSRGLXP sEHSYBRDBEN -
&RUHRISWLQFWRULD -
(FKLQRFKORD FRORQD -
(XSKRUELD GDYLGLL 2012 -
,SRPRHD KHaBKHBFHWDFHD -
/ROLXP SHUVLFXP -
2QRQLV UHSHQV -
6LODXV EHVVHUL -

b)

$PDUDQWKXV SDOPHUL no year given
$UWHPLVLD DEURWDQXP
$WULSOH[ PLFUDQWKD
%UDVVLFDsudsp.RQWHWDL IR O
%UDVVLEhRDBEXV
&HQWDXUHD DGSUHVVD
&KHQRSRGLXP SUREVWLL
&KHQRSRGLXP VWULDWLIR
&KRULVSRUD WHQHOOD
JDIJRS\UXP WDWDULFXP
J)UDJDULD i1 DQDQDVVD
JUD[LQXVY SHQQV\OYDQLFD
*O\FLQH PDJ[

/IDSSXOD FRQVDQJXLQHD
/IHS\URGLFOLVY KRORVWHRI
OHOLORWXYVY ZROJLFXV
2U\]D VDWLYD

3DQLFXP GLFKRWRPLIORU:
SDQLFXP P Ils@$pDIFHXFE R OD
SRWHQWLOOD LQWHUPHGL
6DOVROD FROOLQD
6LV\PEULXP SRO\PRUSKXP
6RODQXP GHFLSLHQV
6RUEDULD VRUELIROLD 2005
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Hemicryptophytes were the most frequent life form found in our study. Thisastst
with GALERA et al. (2014) who report that alien therophytes are the characteristic floral
HOHPHQW LQ RSHUDWLQJ UDLOZD\ DOJQH® W K I gy BV KDHPLFU\SWR
dominance at railway habitats, dependent on station utiliza®pé. 5% CzAarRNA 2006,
N2:, 6.3 & CZARNA

In addition, although the number of threatened species declined in our study over the
studied period (Tab. 2), the railway habitats provide suitable conditions not onlijefor a
and invasive species but also for the rare and threatened native sgeees ( HOHLA
et al. 2000, 2002, 2008l 2:, 6.$ & CZARNA ME-(.29€eet al. 2014ME-(.29E&
L,0E1(.2016).

We noted 12 taxaew to Slovakia in accordance kb('9(&.E et al. (2012). While the
10 species recorded only in the past were almost certainly irteddaccidentally withni-
ported goods and did not establish here, it is riksty that the latter two species wileb
come raturalised in their new localities.

$SUWHPLVLD ¥ Hdtive RB\WdsRAdiX &hd was secondarily distributed in Europe in

7KLV VSHFLHV ZDV ILUVW UHFRUGHIG LWS WEKHHO\HR R FXEB3 XEO L F

sites in country areas(+/E. .2&+E1.29€Et al. 2006). While it is recognised in
VRPH :HVWHUQ (XURSHDQ FRXQWULHVDDQNUDOYR BHQRYBRQADQ&URD
J(+/E. . ,5E/<et al. 2007), this is the first record #UWHPLVLD WHOORWLRUXP
vakia. We discovered tSUHVHQFH LQ DW WKH -shiprhthQyardQ DG 7LVRX WUD (
thriving as a compact population on banks between the rails. We estimatedjtbet here
for a minimum of 2 years, because of the large dense population spread overadesv s
metres.

(XERUELD GOWYVODLGRUWK $PHULFDQ VSHFLHV ILUWHUHFRUGHG LQ
that time it has been recorded at railways and fields throughout Europe. Uksaine, very
close to the Slovak border, so we assume it was transported to Slovakia viaténe Bas
gration route BARINA et al. 2013). We recorded this species in 2012 and 2013 at the
0D"RY F HsMpm&nQysrd, where it flourished fruitfully in a full populatidr €/ & et al.

2013).
There is a relatively large group of taxa recorded drdgn the past these 226 taxa
DPRXQW WR RI WKH WRWDO UHFRUGEHKGCWDDDD DKIFRK QWK HRU UHF
RQO\ 7KH IROORZLQJ DUH H[DPSOHV RI VSHFLHVY VSUHDG LQ 60F
Until now $WULSOH[ PRaks béeb @hegildbed in Slovakia as temporally introduced
species ('9(&.E HW DO -HKOtN LQLWLDOO\ IRXQ®GW LQ yLHUQD Q

DJDLQ LQ 'REUileXSupplemém@E1 7KH VSHFLHV LV QDWLYH WR .D]JDNKVYV
SouthEastern Rusa, but is secondarily distributed in other countries, including Ukraine
(Ss8&+258.2:2007). Its introduction to Slovakia and Europe was accidental witls-tran
ported wool from Russia or Ukraine. Although we did not record this species inuaingdst
locality recently, $W UL SOH [ IRak BgdadeWrig Ehe motorways in Central and Western
Europe. Its massive distribution along motorways in the Czech Republic (Maraligie-
sia) was discovered only a few years age &, E 2014). Then its existence was filyal
established in Western Slovakia along motorway connecting Slovakia and tie Rezsub-
lic (H2'e/29Eet al. 2016), and it spread viatically in road transport rather than by railway
migration with wool (. 2&, E 2014).

*HUDQLXP S BedphiteXdpexs native to Western and Southern Europe, Asia
and Africa. It was initially recorded in Slovakia in 2000 and currently distributézhst at
the Western, Eastern and Southern Slovak railway stationg §jun. 2011,J(+/E .et al.
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2013,Z$/,%(529& ME-(.29E2014). It is abundantly distributed in European countries;
H[FOXVLYHO\ DW UDLOZD\ VWDWLR@W LI&HMELrEHVW $XVWULDQ UHFRL
then in the Czech Republic in 2008#4,y.$& . 2% /Ea(. W VSUHDG LQ DOO RXU VWXG|
Slovak locaities and finally to Western Ukraine in 201SHEVERA et al. 2015). This reflects
*HUDQLXP S'¥XSo8tK/NditiXdahd West/East spread; from Slovakia to the Ukraine.

6 HQHFLR hasléxgabded.ivwarm areas of Slovakia, especially at railway stations,
LQ WKH ODWHVW GHFDGHVLRQNNBI(W. & &Val 2002).W-+LD.O UHFRUG
reported it “an old species on the Eastern migration route”, and we recorded stundad
localities, with its greatest abundance as a “yellow carpet” over theRWMGFH UDLO\DUG
(Fig. 2b). Finally, this species was recorded at railway stations in Neatitern Slovakia
(ME-(.29E& L,0E1(.2016), Austria MELZER D HoOHLA et al. 2000, 2002) and
RO D3PE5& CzARNA 2006,N2:, 6.% & CZARNA D Q &alkMtoimmon in the
Czech Republic &RacL et al. 2016).

Our rediscovery of& HUD WR FH S KD @i 38 Wa¥ ¥eR/Bétdndipitous. Although
LW LV QDWLYH WR 60RYDNLD D®GZW¥XRXDYXWBUHFREQBW GKHQH

F(se.29eHW DO ‘H IRXQG D VPDOO SRSXORWLRQ DW WKH yLH

station yard in April 2013M E- (.29 Eet al. 2013). All historical records of this species are
from southwestern Slovakia and from Ukrainé (8. + et al. 2004); we consider its gre
ence in our study area a secondary migration from Ukraine.

In contrast, some species presence is very similar in both time peficiE URVe-D DUW
PLVLLi$R@badd example. This invasive neophyte species is native to North America
(M ('9(&.E et al. 2012)and commonly found in all our studi localities (Supplement E1
Fig.3h W ZDV ILUVW UHFRUGHG LQ 6ORYGNVWUREXWH® EGQVZIMRZ PD
DUHDV :KLOH LW LV D FKDUDFWHULWXMWHV3EFHBW RY HB\D QLY\R\Q D@ LPy
and spread in Eastern Slovakia is reminiscent of accompanying Ukrainiat orr¢he
Eastern migration route (+/E. $PEURVLD D Uig/ddédf the LORv@itsDalien
invasive species in Europe, because its high allergenicity is dangerous &m lmealth

'$,6,( 7KLV VSHFLHV LV DOVR VRUYDDMGRQRIP6L&EY RWKHU SDUWYV

M.y, (7$2014) and is common in Hungaf¥ g5g. et al. 2003,3,1.( et al. 2011)and
Ukraine (3527232329at al. 2006). Itis classified among the worst alienstire Czech
Republic (EZRGL et al. 2016), and has also been reported in AURARITSCH & ESSL2006)
DQG DW 3RO MMK(40@BYZ D\V

J(+/E. GHILQHG WKH FKDUDFWHULVWLF DUDWAKROLYR XWBHFLHYV RI
and we recorded the folving species in both time period$.:F RV W D (Bd. BEX ¥ PD
UDQWKXWgBQEXNEURVLD DU Wiyl BY,VEWIRLBLDH] WMDOWRD LYV DB
SDUMXQLDV RWIDHPUWDQDVRLENREDBEISY, RXRHIUVSRYD WHQHOOD
(U\WWLPXP GXFEOMXFLXP FRUQDAPFYLDW XD PYSH VIWQWYR-LIROLD
WXFD WDMESDGLKP GHRINVQLERDB XPRS IPFAODDARHNXRPQWLEAOD LQWHUP
GLBXPH[ SDVWILIOGWHDG Ll6HR/RRERIAX P, WO FKOQWAR Q@YX DFWLYV
D Q Q@rly in the past were recorded these spectB.UR SW L Q B Q DWHSHDWXYV EOLWR
GHY¥UWHPLVLD bRWHEY DN @ DF Dsubsp.R Q WHA BIDIRIOQDQD UXPH
LFRRQVROLGD 'RDFREWBIODU X P, YDKI\RPSDRR XPDMINELF X P
ODWLIRHBAXIRGLFOLYV, CIRORYRWHRG@EIRIODVIWRXWPEDBDVYRQOHFR OO
QDBLVI\PEULXP SRORRRUIRXEDOMINKILKHP HERILQRWUXPDULXP
In contrast,6 HQ HF L R i¥dihly @dd@dd\ecently on the Eastern migratoute.
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6. Conclusion

The Eastern migration route significantly increases the species numalerrofascular
SODQWY LQ WKH 60RYDN IORUD ,Q WK\HW L YR WKD Y W I\O ERQ \SLGE0H
migration route in the former CzechoslovakigHL E.& HEINY W UHWDLQV LWV JUHDW
contribution and although the Eastern migration route’s importance has diminished som
what by decreased use of our railway trahgpment yards for Russian and Ukrainian cereal
imports, the eastern Slovak trestipment yards® yLHUQD QDG 7LVRX DQG OD"RYFH PDL
their important role in Slovakia, providing current tradl K LSPHQW RI RYHU RlI PDWHULDO
and goods imported to Slovakia by railways from Eastern Europe and Asia rEmeain
the largest transhipment yards progling complex service between broad and standard
gauge railways in Slovakia and therefore they retain their importance aplal¢empathways
to Slovakia.

Although railways provide a source of plant introduction and spread, thus helping to en-
rich country and regional biodiversity, they are also responsible for invadergsgiecies.
Here, * HUDQLXP SXUGHKQHKIPR &fdlgbQdDe®dniples of species spread by
Slovak railway ferroviatic transport (dE/, E gun. 2011,J(+/E .et al. 2013M E- (.29 Eet
a. 2014,Z$/,% (529& M E-(.29E2015). While both ship and ferroviatic migration have
been main sources of alien plant introduction to our coud{ry/g .& HEINY J(+/E.

URDG WUDIILF PLJUDWLRQ LV QRW WDXGS SdsR@iidR] WKHLU UROH\

escalateg. 2&,E2014).

While current European Union effort concentrates on displacing heavy road transport
(R(0E.29E2013Db), this still leaves railway as an important route of plant speciesisprea
Consequently, the East Slovak Traggprent Yards retain their pride of place as the most
important gateway to Eastern Central Eurajie1( 24 (. 2013).

While agestochory migration enhances the introduction and spread of speciksgwer
distances in a short time, a second important effect is thatpesies reach biotopes sifni
icantly different from surrounding natural biotopéteNy Some species spread very
rapidly in a new area, but others lack suitable conditions and consequently disé{ipka
this is certainly confirmed in outwy, all issues concerning the introduction and spread of
alien species in these interesting localities will beriggin further studies in this context.

Erweiterte deutsche Zusammenfassung

Einleitung — 9LHOH 310DQ]HQDUWHQ H U Ustlerukab§chBicheny enschivheR KWOLFKHQ
Einfluss neue Gebiete und Lander. Agestochorie bezeichnet die anthropogene Ausbreitung von pflanz-
OLFKHQ 'LDVSRUHQ GXUFK )DKUJHXJH ,Q GHU 6RRWDBINHL OYMH GOIW GLH VRJ
Haupteinwanderungswege fi DGYHQWLYH 310DQJHQ GDU DXl ZHOFKHP YRU DOOHP *H\
GHU IU*KHUHQ 6RZMHWXQLRQ SHU (LVHQEDKQVGDFKWH WWH® BXWHRESD JHODC
senbahn8PVFKODJSOIW]H LQ yLHUQD QD G ndlingbe3ondeeGehliR fiditdrtih +HMQé X
der Vergangenheit umfangreiche botanische Studien an derslonstkischen Eisenbahn
.QRWHQSXQNWHQ GXUFK GRFK ZXUGHQ GDYRQ ELNO DGUQWRIUDHLOHUJHEQL
JHQGHQ $UEHLW LVW GLH ]XVDPPHQIDVVHQ&HHQRUVWHOOXQJ GHU YRQ -H
VDPPHOWHQ 'DWHQ YRQ yLHUQD QDG 7LVRX HREUIGI9HM OIlpW\WHKOXQU XQG 0L
QHXHU IORULVWLVFKHU 'DWHQ YRQ GLHVHQ 'IRMWD@VMW MWHIQQ +LHEQLFNUJOHL
auf die friihere und rezente Bed&V XQJ GHU |VWOLFKHQ 5RXWH 1|«U GLH VORZDNLVFKH )C
Bestimmung des Anteils der heimischen, fremden und gefahrdeten Arten, der Familienzugehdrigkeit
und der funktionalen Eigenschaften (Lebensformen, Reproduktionstypen, Okologische Stpategie
B3ROOHQYHNWRUHQ $XVEUHLWXQJVW\SHQ GHU $UWHQ
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Material und Methoden — Untersucht wurden vier Eisenbabimschlagplatze in der OSlowakei

$EE yLHUQD QD6 7'RMRX $HENp .DSXEADQ\ XQG OD"RYIFH $EE E 'LH 8QV
FKXQJHQ IDQGHQ LQ- GHYWDKWUMHQKLVWRULVFKHH]BIWW®B 'BWHQ
2013). Es wurden alle Gefal3pflanzenarten (sowohl heimische, als auch fremde) notiert,eund ihr
Abundanz wurde in einer funfstufigen Skala ges¢ghéit 'DU*EHUKLQDXV ZXUGHQ GLH LP +HUEDU GH
1IDWLRQDOPXVHXPV DXIEHZDKUWHQ %HOHJH YRQH& QPHNRIDRE TWHAVDPPHOW
DXVIJHZHUWHW 'LH *HIIKU 6XEajlN. L &). \(2015), Xdér JloHBiechaStathte '
9(&.Eet al.(2012). Arten, welche in dieser Liste fehlen, wurden als unbestandige Neophyten einge-
VWXIW /HEHQVIRUPHQ S5HSURGXNWLRQVW\SH® N§HNRORY LIAKAKEGH QWRHDW HJILHW
BiolFlor-'DWHQEDQN HQwRd 8.RB0Q),Ausbreitungstypen derdda Traitbase .(LEYER

HW DO

Ergebnisse— Uber den gesamten Untersuchungszeitraum hinweg wurden an den untersuchten Lo-
kalitaten insgesamt 657 Gefalpflanzenarten gefunden (AnhangliiEginige Beispiele siehe Abb.
2b-3h 'LHVH JHK]|UW Heg, Wivon d)é3 RO, KD MW/ H UUbdr¥4 D B V V LdeChBuid®-H
WHQ ZDUHQ 7DE 'DUXQWHU ZDUHQ FH I IKHMFHWM ] WHBWEHIQV X @BEHLQH JH\
+HLPLVFKH $UWHQ ZDUHQ PLW HW Z D MaKudlIArdHaaphiaen\2 IUHPGH $UWHQ $EE
ZDUHQ JHULQJI«JLJ KIXILJHU DOV 1HRSK\WHXQUJHQ (LQJHBHIUIHUMAHGHQ $UWHQ
Unbestandige undO HGLJOLFK ,QYDVODWHIREIBHQ QD HKV DO 'HU
Grol3teil der fremden Arten stammte aus Asien und Europa @b 'LH KIXILIJVWH /HEHQVIRUP VWHOOHOC
die Hemikryptophyten dar (Abb. haes dominieren Reproduktion durch Samen (Abb. 5b), Insektenbe-
staubung (Abb. §asowie Zoochorie und Hemerochorie (Abb. 6b'LH P H L ¥WMge@red du den
. R Q N X LBtr&teg9én odezu deren Mischtypen (Abb. 7 + LVWRULVFKH XQG UHJHQWH 'DWHQ XQWHU
VLFK LQ GHQ XQWHUVXFKWHQ 3DUDPHWHUQ QXWLJHQVGKIDIWHGKBWHUWHLO
VLFK ]ZLVFKHQ GHQ EHLGHQ 3HULRGHQ NDXP YHUIQGHUW

12 der von uns gefundenen A WHQ VLQG LQ GHU /LVWH GHMY o@gOBdiIg. )ORUD RI 60RYDNL

QLFKW YHUJHLFKQHW 'LHVH l+U GEHRSV/RZOBGWIHFENAD® SOUBQYRILQG

FD&DPHOLQD, RKARABRMLXP sHbhsp VF® Q BNRBULH RS WIL\D F \WARKWIRCR F
ORD FFRORPBPRHD K Mabd KU GHRDRRHIDK P S HAQR. G X\P Wwht GIHAD/X V dadH VVH U L
GHP KLVWRULVFKHQ$WDWHRILWDL Y | Wil Zd RIMA RELXTRAUS DernLézenten
'DWHQVDW] 7DE

Diskussion— 'L H = BeK gefundenen Arten nahm mit der Zeit ab, was vermutlich mit dem starken
Rickgang der SchuttgtPSRUWH YRU DOOHP *HWUHLGH DXV GHU 6RZMHWXQLRQ DE
Weitere Faktoren kénnten der vermehrte Einsatz von geschlossenen Containeérkem $nkrad-
bekadmpfung sein.

'LH |VWOLFKH 5RXWH JDOW ELV DOV G B U-RHVERMLRBK/AVBIOIDQZDQGHUXQ.
zenarten in die Slowakei und Tschechien. Aufgrund der Abnahme der Getreideimporte aus Russland
und der Ukraine hat die Bedeutung der Route zwar etwas abgenommen;si@vagischen Eisen-
bahn 8PVFKODJSOIW]H yLHUQD QDG 7LVRX XQG OD"RGAMWIQBEHERDEHU QDFK
im mitteleuropéischen Verkehr und sind daher weiterhin eine wesentliche Eintrieisfifofremde
Arten.
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Anhang EL /LVWH GHU JHIXQGHQHQ 3IODQJHQWDI[D LQ GHQ XQWHUVXFKWHQ /RNELC

References

ARIANOUTSOU, M., BAZOS, I, ' (/,3(75283 & .2..25,6Y. (2010): The alien flora of Greece:
taxonomy, life traits and héht preferences- Biol. Invasionsl2: 3525
BARINA, Z., SHEVERA, M., SRBU, C. & 3,1.(, G. (2013): Current distribution and spreadingeoX

SKRUELD((G YL@y ) iwHurope- EHQW (XU -—%LRO

B(5729EL. &HUDWR MbeBthB dIOFs7E,J.& B(5729EL. (Eds.): Fléra Slovenska
Il (Flora of Slovakia Ill) [in Slovak]: 141144.Veda, Bratislava.

Bs5$1'(§ JORUD XQG eHBahitideWife@urépas- SK\WRFRHQRORJLD
31-115.

CHYTRY, M., J$524aE V., 3<a(, 3 HE-(,0O., . 12//29El,TICHY,L. & "' $1,+(/.$J. D

Separating habitat invasibility by alien plants from the actual level on invasidiF RO R J\
1541-1553.
CHYTRY,M.,M $6.(//,L.C., 3NO,J., 3<a(, 3 VILA, M., FONT, X. & SMART, S.M. E +DELWDW
invasions by alien plants: a quantitative comparison among Mediterraneamntidattal and oce-
anic regions of Europe- - $SSO (FR©O
CHYTRY, M., 3<a(, 3 TicHY, L. & .12//29&l. (2005): Invasions by alien plants in the Czech
Republic: a quantitative assessment across habit@&$) HV O L B354.
'$,6, ((European Invasive Alien Species Gatejvg2016): $SPEURVLD DUWHMRLVLLIROLD

http://www.europeDOLHQV RUJ VSHFLHV)DFWVKHHW GRIA0§HFLHV,G >DFFHVVH
','8.+,YA,B85'$, R, ZIMAN, S., . 2527&+(1.2., F('2521&+8, M. & FITSAILO, T. (2004):

Ecoflora of Ukraine I- SK\WRVRFLRFHQWUH .\LY SS
"OMIN, . ( B3UDFRYQt PHWRG\ VRXVWDYQp ERWDQLEYHFK@ANLQJ PHWKRGV RI

Acta Bot. Bolem 17: :-176.
(/,EaM X Q 3 *HUDQLXP SXill S-X&nhKeR species to the Slovak floraThaiszia
21: 2+
E/,Eajun., 3 "E7 ' .LIMENT,J.,,H5,91E,R. & F(5E.29EV. (2015): Red list of ferns and
flowering plants of Slovakia, 5thed. % LRORJL B
F(5E.29EV., M$*/2&.6,S.& M$5+2/", . YyHUYHQé& ]R]QDP SDSUD RUDVWRY D VHPHC
rastlin Slovenska (Red list of ferns afidwerings plants of Slovakia) [in Slovak, with English
summary].— In: B$/Eg ' Ms$5+2/, . & URBAN, 3 (GV yHUYHQé ]J]R]QDP UDVWOtQ D
ALYRpPtFKRY 60RYHQVND 5HG OLVW REPBIKWD QBUYUD QGEXKFISRDOV Rl 60RYDNL
Fs7g,J JYWRJHRJUDILFNp pOHQHQLH 3KMRVIMERJEESKLFDO FODVVLILFEDYV
$WODV 60RYHQVNHM VRFLDOLVWLFNHM VWA SHEXIENDL FBWQDVE6RIRWKM@ ORYD
60RYHQVNiIi DNDGpPLD YLHG 6ORYHQVNs&avaUDG JHRGp]LH D NDUWRJUDILH
GALERA,H.,S8'1,.-Wi-&=,.2:6.$B.,W,(5=%,&,.Ml., JARZYNA,|. & W,a.20,56, B. (2014):
Structure of the flora of railway areas under various kinds of anthropopress®R @ RW -

1-10.

HEJNY, S. ,YD [DQWIKAWRNO L) WBBQ W KNLtR i@ Cizchoslovakia) [in Czech}.
Acta FacRerum Nat. Univ. Comen., Bot. 2: 32312.

HEINY 6 $UWHPLVLD Wildd ¥ikbUh&Uk BiqBschleppte Art in der Tschechoslowakei.

— 3UHVOLDB402.

H2'E/29E I. F(5E.29EV. Z$/,%(529EM. & M(5( $, jun, 3 (2016): $ W U LS B:HGO-
/,$a429E. & 0,&+$/.29EE. (Eds.): Fléra Slovenska VI/4 (Flora of Slovakia VI/4) [in Slovak,
with English summaries]: 36850. Veda, Bratislava.



HOHLA, M., . /((6%'/, G.& MELZER, H. (2000): Neues zur Flora des oberdsterreichischen Bananl
gen— mit Einbeziehung einiger grenznaher Bahnhofe Bayerf s HLWU 1DWXUN 2EHU|VWHUUHLFKYV
—250.
HOHLA, M., . /((6%$"'/,G.& MELZER, H. (2002): Neues zur Flora der oberdsterreichischen Ba&nanl
gen— mit Einbeziehung einiger Bahnhofe Bayern&ortsetzung-— Beitr. Naturk. Oberdsterreichs
11: 507
HOHLA, M., . /((6%'/, G.& MELZER, H. (2005): Neues zur Flora der oberdsterreichischen Badnanl
gen.— Beitr. Naturk. Ober@sterreichs 14: 147
H5$%296,M.& M ,y,(7$. (2014): The occurrence of an invasive spedeEURVLD DUWHPLVLLIROLD
LQ 60ORYDNLD L Q0yKtActaBatUMiv. Comen. -12.

HUBER, W. =XU $XVEUHLWXQJ YRQ %O*WHQSIODQ]HQDWWHQ DQ 6HNXQGIUV\
—-Bot. +HOY -

Js1'2a(., L. ( yLHUQD QDG 7LVRX DQG OD"RYFH UH6SR RE5VIVDEOH PLOOLRC
%XVLQHVYV — Z72Z JVFDUJR V Mbuklneski2018/Mabammutro-all.pdf)

J$6,y29AM. & Z$+5$"'1E.29F. 2 U J D &4 hikddika mapovania rozSirenia rastlinnych

druhov v zapadnej tretine Slovenska (Organization and mapping methods in distribution of plant
species in west third of Slovakia) [in SlovakBiolégia 31: 74

J(+/E, V. 6LV\PEULXP MBEIHQ@WRYiIi DGYHQWLYQt URVWGSGLQD Y yHVNRVORYH
VAPEULXP Z&r@w Hdyevitive plant in Czechoslovakia) [in Czeeh.SU yV 6 SdRROM p
173-176.

J(+/E. 9 'LH 9HUEUBEWXE D YWWRIEW SchlelcioBlowakei und Bemengen
zu ihrem Vorkommen- 3UHV O L B216.

J(+/E. 9 &KRURORJ\ DELE \(FFRWLRIR irdz €2 liadlqyakia- Folia Geobot.
3K\WRWD [421.

J(+/E,V. 'LH 9HIHWDWLRQ XQG )ORUD GHMFDOMPVERIIBQDKIDNWHGSHXURSDV

J(+/E. 9 (G &L]Jt H[SDQ]JLYQt SOHY HONp yHWSDPEDH ShX EDQ NN @ H[CEDY H Q
sive weeds of the Czech Republic and the Slovak Republi€zpch]- $SFDGHPLD 3UDKD SS

J(+/E,J.& "267E/(,J. ,QIOXHQFH RI UDLOZD)\ -Ratt bfBlogaRi&I o LQ WKH 6RXWK
formation of adventive flora in Central EuropeBiodivers. Res. Conserv. 412: 2732.

J(+/E, V. & HEONY 6 nOnidration routes of adventitious plants in Czechoslovakia.
Folia Geobot.3 K\W R W D+

J(+/E, V., ME-(.29EJ.& Z$/,% (5298M. (2013): New discovered adventive plants from eastern
Slovakia.— Thaiszia 23: 6166.

J(+/E, V. & S/$9E, B. %HLWUDJ ]XP (UNHQQHQ GHV 9HUKQHDWXQJVFKDUDNWI|
R UL H Q. \M BeDTsbhechoslowaket. SUHV O LB

.,5E/sG.,M(67(5+E5A. & B$.$1, B. (2007): (ORGHD QXO\DWPFRLL+ 0BWVRRKY
ODI&m. and3\U XV DXL QHZ IRU 60RYHQLD DV ZH®@IDVY RWKHU IORULVW
nikia 20: 1+15.

.LEYER,M.,B(..(5,R.M., .NEVEL, |.C. et al. 7KH /('$ TUDLWEDVH-hBtogDWDEDVH RI OLIH
traits of the Northwest European flora- (FRO  -1274.

.LoTz, S, .UHN, I. & ' 85.$ W. (Eds.) (2002): BIOLFLOR- (LQH 'DWHQEDQN -PLW ELRORJLVFK
INRORJLVFKHQ OHUNPDOHQ ]XABchoffery.VeyeRaGorith X WAMBBK O D Q G

.2&+E1.29EJ.,SE"/2,J). & M$1'E., B. (2006): SUWHPLVLD Ya&idt@RWLRI:XP
M/E.296.6J.& STYBLO, 3 (GV 1HS$YRGQt GUXK\ IDXQ\ D 10yU\ yHVNp UHSXEOLN\
of fauna and flora of the Czech Republic) [in Czech: 53 y623 3UDKD

.2&,E13 1H]SR]JRURYDQp D U\FKOp at HQOMH$EHG)LDRMURYHPHQQp
VPUDGODWWWRLFKLD JQUD GHERQHRI¥K ORUDY\ D 60H]VND yHVNi UHSXEOLND
and rapid spread of Russian Atriple® WU L S O H [ ) RidFSti@pwWH WWULFKLD chUDYHROHQV
motorways in Moravia and Silesia (CzeRbpublic)) [in Czech}- Acta Mus Beskidensis 6: 247.

.5,33(/29,ET. & S3E1,.29FA. 1RYp ORNDOLW\ QLHNWRUé&FK JULHGNDYHMALH VD
rastlin na Slovensku (New localities of some rare plants in Slovakia) [in SleveéddL ROy JLD
525-527.

. 8%EY(.J. (Ed.) 'HMLQ\ 8HOH]QtF QD ~]HPt 6ORYHQRXDNLRVWRU\ Rl UDLOZD
Slovak, with English summary aHOH]QLFH 60RYHQVNHM UHSXEOLN\ %UDWLVODYD

330



L$3,1M., F$a.2 3 MELO, M., S1$671¢ 3 & TOMLAIN, J. .OLPDWLFNp REODVWL &OLPDWLEF
regions)—In: M, ./ie, L. (Ed.): Atlas krajiny Slovenskej republiky (Atlas of Slovak Republic) [in

60RYDN@ OLQLVWHUVWYR ALYRWQpPKR KRR S WRNWWE U B G 6 O R YoHU@WWN\Li VIDIHQV
Banska Bystrica.

LEVINA, R.E. .YRSURVX RE DQWURSRFKRULL 7R WKB@®@&MWKURSRFKRU\ TXHV\
Bot. 3: 4346.

L+276.E O .DUSRORJLH XQG .DUSRELRORJLH GHUDWWKBBKRVORZDNLVF!

% LGHRDxpr.yV $NDG 9 G -WMBWXWD WK

ME-(.29EJ.,LETZ, ' 5 S/(=E,M.,Z$/,%(5298. & H5,91E,R. (2014): Rare and threatened
vascular plants of the railways in SlovakiaBiodivers. Res. Conserv. 35:75

ME-(.29EJ. &L,0E1(. - 'LYHUJAMDH])QYPOREFK VWDGtEOQYHUDWL 3RSUDG
YEFKRGQp 60RYHQVNR 'LYHUVLW\ RI W&HWIKOHR-A3BCERINDMIK I LWDIHLOZD\ VWD W
(Eastern Slovakia)) [in Slovak, with English summaryPe XOO 6O0ORY % RWJ456SRORDPQ

ME-(.29E J.,ZALIBE529E M. & J(+/E, V. (2013): Extinct specie* HUDWRFHSKDOD WHVWLFXODWD
(Crantz) Besser rediscovered in Slovakia after 44 yedrsaiszia 23: 144145.

Ms$5+2/", . 3bSUD RUDVW\ D VHPHQQpP UDVWOLIQMsEHRIQY DQG IORZHULQJ
. &H,1'E,) (GV =R]QDP QLAa&tFK D Y\3d&4tFK WRDVBEUQRr BMMRYHQVND &KHFNO
vascular plants of Slovakia) [in Slovak, with English summars3- 9HGD %UDWLVODYD

M(9(&.E J.,J$52/E0(,1.,S(1.2, ' & S9,72,M. (2014): Fifty year®f plant invasion dynamics
in Slovakia along a 2,500 m altitudinal gradienBiol. Invasons16: 1627

M('9(&.E,J., .LIMENT,J.,ME-(.29EJ.,H$/$'$, Z$/,%(529M.,G2-',y29EE. F(5E.0-
9EV.&J$52/E0(, . (2012): Inventory of the alien flora of Slovakiek3 UHV O LB

MELZER, H. *HUDQLXP SXIS XG@ H X P3StdcBs¢tmabel neu fir die Flora von
Osterreich und3D SDY HU JBrt Glrii@@tier Mohn fiir die SteiermarkVerh. Zool-Bot. Ges.
Osterreich 127: 161164.

MELZER + D IHXHV ]XU $GYHQWLYIORUD GOHQ bW EDEHQDUN YRU DOOHP
Biol. Beitr. 27: 217234.

MELZER + FHUDQLXP SXUS®HH X&8ottlsghdaber QHX U .IUQWHQ XQG
weiteres Neues zur Flora dieses BundeslandésD UL QW KL DB- ,,

M,&+$/.2J.,BERTA, J.& MAGIC, ' *HRERWDQLFDO PDS RI & 6 6b5 60ORYDN 6RFLDOL
lic, text and maps- Veda, Bratislava: 170 pp.

MULLER-S&+1(,'(5 3 & L+276.EM. ): Zur Terminologie der Verbreitungsbiologie der
Blutenpflanzen=— Folia Geobot.3 K\W R W D4417.

N2:,16.% R. & CZARNA, A. ,PSDFW RI 5DLOZD\ )DFLOLW\ 2SHUDWLRQ RQ )ORL

3RZRGRZR WKH 5HJLR@ RR OL H O NREGRIGBRERW X G
FRGL J.,SE'/2,J.,3(7586(,A., L$a7#9.$Z.,MusIL, J., 3(5*/29El,S$1'$,R.,S()529EH,,
SiMA, J.,V2+5$/E V. & 3<a(, 3 (2016): Black, Grey and Watch Lists of alien species in the
Czech Republic based on environmental impaaisnagnagement strategy.1 HR % L R AGD.
3(7529,¥5. (Ed.) .OLPDWLFNp D IHQRORJLFNp SRPHU\ D@AKRBGEFORYHQVNpPKR
phenological conditions of the East Slovakian region) [in Slovakjydrometeorologicky Ustav,
3UDKD SS
31.(,G., .$5E&621<3 CzUcz B. & BOTTA-' 8.E7 Z. (2011): Environmental and lange
variables determining the abundance®oP EUR V L D D UikvaraBle fields iiRubdary- 3 4-H
OLD -235.
3,6.257R. & CZARNA, A. (2006): Vascular plants arctive and closed railway stations in Wolsztyn
and its sorroudings- Rocz. Alkad 5 R On. BdR-Stec 10: 137156.
3527232329¥.V., SHEVERA, M.V. & M26<$.,1S.L. '"HOLEHUDWH DQCGC-XQLQWHQWLRQDO |
duction of invasive weeds: A case study of the alien flora of UkrairfeX S K\ W L F B33.
3<a(, 3 R,&+$5'621"' 0 R(-0E1(, M., WEBSTER G., WILLIAMSON, M. & .IRSCHNER J.
(2004): Alien plants in checklists and floras: towards better communication Inetase@nomists
and ecologists- Taxon 53 131-143.
3<a(, 3 SE'/2,J.& M$1'E.,B. (2002): Catalogue of alien plants of the Czech RepublBRUHV O LD
RABITSCH, W. & EssL, F. (2006): Biological invasions in Austria: patterns and case studiBsol.
Invasons -

331



R(0E.29E A. (2013a): Intermodal transport terminals and transship terminals in the SepuaMic.
— =66. &%$5*2 % XVLQHYVWIL5. (www.zscargo.sk/files/Cargmsiness/2013/magazin
vnutro-all.pdf).

R(0E.29EA. (2013b): The future lies in intermodal transper=66. &$5*2 % XVLQHVV
(www.zscargo.sk/files/Cargbusiness/2013/magazimutro-all.pdf).

R#a,y.$V. & . 2%/Ea,J. .DNRVW OBBRPRLXP SXUBKYHBR XK SUR NY WHQX
YVHVNp UHSKBEOIQN\X P SenEspétidst® the flora of the Czech Republic) [in Czech,
with English summaryl-Zpr. yHV % RW 6SRQHD

SHEVERA, M.V.,, ME-(.29EJ.,ZA/,%(5298M., 3527232329¥.V.& A1'5,.,E.J.(2015): *HD
QLXP SXU KU B R BDamevDaten species of the flora of Ukian plain area [in Ukrain
an, with English summary}: Ukr. Bot. J. 72: 334

S8&+258.2; $ 3(2007): Zur Systematik und Chorologie der in Russland und den benachbarten
Staaten (in den Grenzen der ehemaligen USSR) vorkommehdéb) tABEM& KHQRSR)GLDFHDH
Ann. IDWXUKLVW 0XV —-4PHQ %

Tg5g., . BOTTA-'8.E7 Z., 'ANCZA, |, NEMETH, ., .1SS J.,M ,+E/<B. & MAGYAR, ' (2003):

Invasion gateways and corridors in the Carpathian Basin: biological invasions in Hungaol.
Invasons -356.

W5=(6,(, M. .HQRSK\WHV FKRURORJLFDOO\ UHODWHG AMHR) WWKBIOKDELWDWYV
HDVWHU Q@BRRW@DReS Conserv.d  —

Z$1,%(529M. & ME-(.29EJ. 3R]QiPN\ N SUYHMHRID QLXIR] S Xill BX UH X P
6ORYHQVNX D URJ4tUHQLH GUXKX QD A4HOH]QLpREFKRWWD RLF WDKFHKK =iKRULD
first finding of *HUD QL X P S Xill. :»QlbtaKi® and the species distribution in the railway
stations of the Zahorie Region (Western SlovaKia)Slovak, with English summarys: Bull. Slov.

%RW 6SRORRI.

332



Jehlik et al.: Influence of the Eastern migration route on the Slovak flora

6 X S S O HR H.if) ¥ recordedplanttaxain the studiedocalities. Frequency oftaxa:a —rare, b — occasional, ¢ scatteredd — frequent, e — abundai

X — present (without further information on frequency).

Anhang E1. Liste der gefundenerPflanzentaxan denuntersuchterLokalitaten.Haufigkeit der Taxa:a — selten,b — gelegentlich, ¢ -zerstreutd — haufig,

e — reichlich vorhanden, x — vorhanden (ohne weitere Information zur Haufigkeit).

yLHUQD QDG 71 Dobra 9 .DSXa OD"RYF
< om
Taxon/Locality and time period © © - © - © - © -
2|5 |5 | 5|8 |&8|&|&8 |8 |6%&
Fl12 12 s | 2 s | 2 s | 2 3
Abutilon theophrasti a a a
Acer platanoides a a a
Acer pseudoplatanus a a a
Acetosa pratensis a
Acetosa thyrsiflora b-e c-d c-d b-c b-c c c X c-d
Acetosella multifidaagg. a-b a a X a-b
Acinos arvensis b-c b b a X a
Acosta diffusa a-c c c a-b b a-c X a
Acosta rhenana a-c b b b-c a-c b b X b-c
Acroptilon repens a a
Adonis aestivalis a
Aegilops cylindrica a a
Aesculus hippocastanum a
Aethusa cynapium a a
Agrimonia eupatoria a-c a a X a
Agrostis capillaris a-b a
Agrostis gigantea a
Agrostis stolonifera a a a
Achillea millefoliumagg. b-c C b-c b-c b b X a-c
Ailanthus altissima a a b
Ajuga genevensis X
Alisma plantago-aquatica a
Alliaria petiolata a a
Allium angulosum a a
Allium schoenoprasum a a
Allium vineale a
Alopecurus myosuroides a
Alopecurus pratensis a b b a
Althaea officinalis a
Alyssum alyssoides a a-b X b
Amaranthus albus X c b b a-b a-b a b X b-c
Amaranthus blitoides a a a
Amaranthus cruentus a
Amaranthus lividus a
Amaranthus palmers. Watson a a
Amaranthus powelliiincl. A. chlorostachys X a-b a-b b-c a-b b X b-c
Amaranthus retroflexus X c-d c-d d c c c c-d X c-d
Amaranthus x ozanonitl hell. in Asch. et Graebn. a
Ambrosia artemisiifolia b-d d-e a-e c-d d c b-d X d-e
Ambrosia trifida a a
Anagallis arvensis a a a
Androsace elongata a
Anethum graveolens a
Anchusa officinalis b-c a-b b-c b b-c a a X b
Anthemis arvensis a a b a a a
Anthemis ruthenica a a X
Anthriscus cerefolium a
Anthriscus sylvestris a b a a b
Anthyllis vulneraria a
Antirrhinum majus a
Apera spica-venti a a-b b c a c b
Arabidopsis thaliana X d d d c c c c X a-e
Arctium lappa b a-b a a
Arctium minus a a
Arctium sp. a
Arctium tomentosum b-c a b
Arctium x mixtum a
Arenaria serpyllifolia b a-c b c a-c c-d
Aristolochia clematitis a-c b a-b b a-b
Armoracia rusticana a a a
Arrhenatherum elatius b-d a-d [« b c X b-d
Artemisia abrotanum a a
Artemisia absinthium X b-c b-c a-b b a-b a a X a
Artemisia annua X a a
Artemisia campestris a a
Artemisia dniproicaKlokov a
Artemisia dracunculus a
Artemisia rependilld. X a-b a a X
Artemisia scoparia a
Artemisia sieversiana b a
Artemisia verlotiorum b
Artemisia vulgaris b-d c b-c b-d c c-d X a-d
Asclepias syriaca a a a a
Asparagus officinalis a
Asperugo procumbens b
Astragalus cicer a
Astragalus glycyphyllos a-b a-b a a
Atriplex micranthalLedeb. a a
Atriplex oblongifolia x A. patula a
Atriplex patula b-c a-c a-b c a-b X
Atriplex prostratasubsp.latifolia X a a
Atriplex sagittata X a a X
Atriplex tatarica X c-d d-e c-d b b X
Avena fatua b-c a a-b
Avena sativa a-b a
Ballota nigra subsp.nigra b-c b a-c c b-c b b b
Barbarea vulgaris b a b-c c b c X a
Bassia scoparia c b-d b b b
Bassia scoparissubsp.densiflora a b b
Bassia scoparissubsp.scoparia c c-e c-d b-c d X
Bassia sedoidegAsch.) lljin a
Batrachiumcf. baudotii a
Batrachium rhipiphyllum a
Bellis perennis a
Berteroa incana b-c b-c c c b-c a-b a X b
Beta vulgaris X
Beta vulgarisvar. altissima Doll a a
Betula pendula a a
Bidens frondosa b a b b a-b b
Bidens tripartita a-b a X
Brassica elongatasubsp.integrifolia X a a
Brassica napusubsp.napus a-c b b a-c a-d a b X a
Brassica nigra a
Bromus arvensis a
Bromus hordeaceus a-c a-b b b a
Bromus inermis a-b b a
Bromus japonicus b-c c b-c c b c c a-c
Bromus secalinus X a
Bromus squarrosus a a b
Bromus sterilis C b a c b
Bromus tectorum b-d c-d d c-d c C
Bunias orientalis b-d d-e c-d a a X
Butomus umbellatus a
Calamagrostis epigejos a-c [« c-d [« b-c [« b-c X c
Calendula officinalis a
Calystegia sepium [« a-c a-b X b
Camelina microcarpa a b a a X
Camelina microcarpasubsp.microcarpa b b a b
Camelina microcarpasubsp.sylvestris b
Camelina rumelica X b
Campanula rapunculoides a
Cannabis ruderalis a a b a
Capsella bursa-pastoris b-c c b-d b-c b-c a-c
Cardaminopsis arenosa X
Cardaria draba b-c c a-b b a-b X a
Carduus acanthoides b-d a-c C b-c b-c b a-b X b
Carex acuta a
Carex brizoides b b
Carex hirta b-c b a-b b a-b X a
Carex praecox a
Carex spicata a a
Carex stenophylla a b b
Carex vulpinaagg. a
Carum carvi a a
Centaurea adpresshedeb. a
Centaurium pulchellum a
Cerastium arvense a
Cerastium glutinosum a a
Cerastium holosteoides b b b a a a-b X b
Cerastium pumilum [«
Cerastium semidecandrum c c c c b
Cerasus avium a
Ceratocephala orthoceras a
Cerinthe minor a X
Chaerophyllum bulbosum a a
Chaiturus marrubiastrum a
Chamerion angustifolium a-b a a a
Chamerion dodonaei X
Chelidonium majus a-b a a
Chenopodium album X b-c b a b b b
Chenopodium albunagg. b a
Chenopodium album x C. strictum a
Chenopodium berlandiesubsp.zschacke(Murr) Zobel a
Chenopodium botrys X a
Chenopodium ficifolium X
Chenopodium glaucum a a a-b
Chenopodium hybridum X a
Chenopodium missouriense a
Chenopodium murale a
Chenopodium opulifolium a a
Chenopodium pedunculatgertol. a b a-b a-b b
Chenopodium polyspermum X a a a
Chenopodium probstii a a a a b
Chenopodium striatiformd. Murr a a a
Chenopodium strictum X b b-c b-c b-c c a-c b-c X c
Chenopodium suecicum b a
Chenopodium urbicum X a a
Chondrilla juncea b b-c a-b a-b a X a
Chorispora tenella X a a b
Cichorium intybus b-c b b b-c b b-c X c
Cirsium arvense c-d a-c a-b a-c a b-c X a-c
Cirsium canum a a a a-b X
Cirsium vulgaresubsp.vulgare a-b a-b a-b a a-b X a
Clematis vitalba a a
Clinopodium vulgare b b a X
Colymbada scabiosa a-b a
Commelina communis a a
Conium maculatum a-c b b-c a a-c X a
Conringia orientalis X a-b
Consolida orientalis a a
Consolida regalis b-c b-c a-b a-b a-c a b X b-c
Convolvulus arvensis b-c c c b-d b b-c b-c
Conyza canadensis X c-d c-d c-d c-d c-d b b-c X b-c
Coreopsiscf. tinctoria Nutt. a
Cota austriaca a
Crataegus sp. a a
Crepis biennis a b
Crepis foetidasubsp.rhoeadifolia b a-c b a b
Crepis pulchra a
Crepis setosa a b b a
Crepis tectorum X b-c a-d a a X
Cuscuta epithymum a a a
Cyanus segetum a a b
Cynodon dactylon b-c [« a-c [« b-c
Cynoglossum officinale a a a a
Dactylis glomerata b-c b b b a-b
Dalanum angustifolium a a a-b
Dalanum ladanum a a-b a
Datura stramonium X b a a a-b a
Datura stramoniumvar. tatula (L.) Torrey a
Daucus carota d b-c b-c b b-c X c
Descurainia sophia a-b b a b a-c
Digitalis lanata X
Digitaria ischaemum b [« a X
Digitaria pectiniformis a a
Digitaria sanguinalis b-c c-e b-d a c X c-d
Diplotaxis muralis a
Diplotaxis tenuifolia(incl. var.integrifolia Guss.) a a a
Dipsacus fullonum a a-b a-b a X a-b
Dipsacus laciniatus a
Dracocephalum thymiflorum X a-b a
Echinochloa colongL. ) Link X
Echinochloa crus-galli b c-d a-c a-c a-c b-c a-c X
Echinops sphaerocephalus a a
Echium vulgare b-c b c-d c c b b-c X c-d
Elytrigia repens b-d [« c-d b [« [«
Epilobium ciliatum a
Epilobium collinum a
Epilobium hirsutum b a a a
Epilobium montanum a
Epilobium tetragonun(+ E. lamyi) a b-c a a-b X b
Equisetum arvense b-c [« c c-d b b-c X c-d
Equisetum fluviatile b
Eragrostis minor c-d c d [« c-e b-c c-d X c-d
Eragrostis pilosa X a-b a b
Erodium cicutarium a a-b a b a-b
Erophila verna a c a-b b c c X c
Eruca sativaMill. a-b
Eryngium campestre a
Eryngium planum a a a-b
Erysimum diffusum a-b a-b b
Erysimum cheiranthoides a
Erysimum marschallianum a a a X a-b
Erysimum repandum X a a a X
Erysimumsp. a
Euonymus europaeus a
Eupatorium cannabinum a
Euphorbia davidiiSubils c
Faba bona a
Fagopyrum esculentum a a
Fagopyrum tataricum X a
Falcaria vulgaris [« a
Fallopia convolvulus b b-c a-b b a-c c
Fallopia dumetorum b b a a
Fallopia japonica a
Festuca brevipilaR. Tracey a b
Festuca pratensis b b
Festuca rubra b-c a b b
Festuca valesiaca a c a c
Fragaria vesca a a
Fragaria viridis b a-b a
Fragaria x ananassa a
Frangula alnus a
Fraxinus excelsior a a a
Fraxinus pennsylvanica a a b b
Fraxinus pennsylvanicaar. subintegerrima(Vahl) Fern. a
Fumaria officinalis a
Fumaria schleicheri a
Fumaria vaillantii b a a
Galega officinalis a a X
Galeopsis bifida a a
Galeopsis pubescens b b
Galeopsis speciosa a a
Galeopsis tetrahit a
Galinsoga parviflora a-b b-c a a-c a a X a
Galinsoga urticifolia a a a X
Galium album b b-c b-c b-c X b-c
Galium aparine [« b-c a c a-c [«
Galium mollugo b
Galium rubioides a a
Galium spurium a-b
Galium tricornutum a
Galium verum a-b b-c b-c a-c b X a-b
Geranium columbinum a c a a-b
Geranium purpureunvill. a-b a a-b a-c
Geranium pusillum a b a a
Geranium pyrenaicum a a
Geranium robertianum b a-c b b-c X b
Geranium sibiricum a a-b
Geum urbanum a a a
Glaucium corniculatum a a
Glechoma hederacea b-c c a-b b a-b a-b a X b
Glyceria fluitans a
Glyceria maxima a-c
Glycine max a a
Grammica campestris a-b a-b a
Gratiola officinalis a
Grindelia squarrosa(Pursh) Dunal b
Gypsophila muralis b a a a X
Gypsophila perfoliata a a a-c
Helianthus annuusar. annuus a a-c
Helianthus annuusar. macrocarpus(DC.) Cockerell X b-c a-b a a
Helianthus tuberosus a-b b
Heracleum sphondylium a a a
Hesiodia montana a a
Hibiscus trionum a a
Hieracium sp. div. a a a
Hippochaete ramosissima b b
Hippochaete x moorei b b-c a a-b
Holosteum umbellatum a b b b
Hordeum distichon a-b a b a
Hordeum murinum [« [« a
Humulus lupulus a a a a-b b
Hylotelephiumcf. scherfelii a
Hylotelephium maximumagg. a a
Hyoscyamus niger X a a a a
Hypericum perforatum a-c a-c a-c a a-b a-c
Impatiens parviflora a-d a [«
Inula britannica b b a-b b a a a a-b
Ipomoea hederacefl.) Jacd. varhederacea a
Iris pseudacorus a-b b
Iva xanthiifolia X b-c a-b a-b a
Jacea macroptilorsubsp.oxylepis a
Jacea pratensis b-c b a a a-b b X b
Juglans regia a-b a-b a a a X b
Juncus compressus a
Juncus effusus a-b
Juncus tenuis b
Kickxia elatine a
Knautia arvensis a a-c a b
Lactuca saligna a-b a a-c b
Lactuca serriola b-c [« c b-c b-c b-c c X c
Lactuca tatarica a a a b a a a
Lactuca viminea a
Lamium album a-b b b b b b a-b
Lamium amplexicaule a b a b b
Lamium purpureum b b-c d c b
Lappula consanguineéFisch. et C. A. Mey.) Giirke a
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Lappula squarrosa a
Lapsana communis a b a-b
Lathyrus latifolius a
Lathyrus pratensis b
Lathyrus sylvestris a a-c
Lathyrus tuberosus b-c b b a-b a a-b X b
Lavatera thuringiaca a a-c a-b a X
Leontodon autumnalis a-b b X
Leontodon hispidusubsp.hispidus a
Leopoldiasp. a
Lepidium campestre a-c a b a-c a a a-b X a-b
Lepidium densiflorun{incl. L. neglectun X b-d c a b-c b a-b b X a-b
Lepidium latifolium a a X
Lepidium perfoliatum X a-c b-c a a X
Lepidium ruderale X b c a-b a b a-b X
Lepidium virginicum a X
Lepyrodiclis holosteoide§C. A. Mey.) Fenzl ex Fisch. et C. A. Mey. a
Leucanthemum vulgaragg. a a
Libanotis pyrenaica a a
Ligustrum vulgare a
Linaria vulgaris b-c b-c c b-c b b-c X b-c
Linum usitatissimum X a-b a
Lithospermum arvense a b c b X b
Lolium multiflorum X a
Lolium perenne b-c c c c b b X b
Lolium persicumBoiss. et Hoh. ex Boiss.
Lonicera tatarica a a
Lotus corniculatus a-c b b b a-b b
Lotus tenuis b
Lycium barbarum a
Lycopersicon esculentum a a a a a X
Lycopsis arvensis a
Lycopus europaeus a
Lysimachia nummularia a a
Lysimachia vulgaris a a a
Lythrum hyssopifolia a
Lythrum salicaria a b
Lythrum virgatum a a a a a a b X a-b
Malus domestica a-b a-b a-b a a-b b X a
Malva neglecta a a a a
Malva pusilla a-b b b
Malva sylvestris a
Matricaria discoidea a-b a a
Matricaria recutita a a X
Medicago falcata a a b a-c a
Medicago lupulina b-d b-c b a b X b
Medicago sativa a-b a-b a
Medicago x varia a-c
Melica transsilvanica b a
Melilotus albus a-c a b-c b b b X b
Melilotus officinalis b-c c b-c c c a b-c X b
Melilotus wolgicus a
Mentha arvensis a a a
Mentha longifolia a a a
Menthasp. a
Microrrhinum minus a-b a b a a a-b X b-c
Misopates orontium a a
Morus alba a a X
Muscari sp. a
Myosotis arvensis a b a-c b
Myosotis stricta b c b b b X c
Myosoton aquaticum a a b a a
Myosurus minimus a
Negundo aceroides b a-c b a-b
Nepeta cataria a
Nigella arvensis a-c b b
Nonnea lutea a
Odontites vulgaris a a a-b X
Oenothera biennis b-c b b b b a-b a X b
Oenothera hoelscheri b a X
Oenothera rubricaulis b b a b b
Oenotherasp. b
Oenothera villosa b-c b b a-c a-c a-b a X b
Onobrychis viciifolia a a
Ononis arvensis a
Ononis repeng.. X
Ononis spinosa a
Onopordum acanthium a-c a-b a-b a a
Origanum vulgaresubsp.vulgare a
Ornithogalum boucheanum a a
Ornithogalum divergens a
Oryza sativa a
Panicum capillareL. subsp.capillare b-c C a a
Panicum capillaresubsp.barbipulvinatum(Nash) Tzvel. c b-c c X b
Panicum dichotomiflorunMichx. a a-b
Panicum miliaceum a-c a-b a a-b
Panicum miliaceunsubsp.agricola a
Papaver argemone a
Papaver dubium b a
Papaver dubiunsubsp.austromoravicum a a a X a
Papaver rhoeas a-b b a-c [« c b-c
Papaver somniferum a
Parthenocisus insert@dA. Kern.) Fritsch a a a
Pastinaca sativeasubsp.sativa b b-d c a-b c-d X b-d
Persica vulgaris a a
Persicaria amphibia b b a-b a a
Persicaria dubia a b b b X
Persicaria hydropiper b a
Persicaria lapathifolia a-b b a X a
Persicaria lapathifoliasubsp.brittingeri a
Persicaria maculosa b-c a-b [« b b X
Persicaria minor a
Petrorhagia prolifera a b a X b
Petunia x atkinsiana a
Peucedanum alsaticum b
Phalaroides arundinacea a-b
Phellandrium aquaticum a
Phleum pratense a a
Phragmites australis a a-b a-b a-b
Picris hieracioides c c b-d b-c b-c b-c a-c X c
Pilosella bauhinii a b
Pilosella officinarum b a a a a a-b
Pimpinella major a
Pimpinella saxifraga a-b [« a a-b
Plantago lanceolata [« c-d c-d b b-c b-c
Plantago major b-c a-d b-d b b-c a-c
Plantago media a-b a
Poa angustifolia [«
Poa annua b a-b a-b b b
Poa bulbosasubsp.vivipara X a b b a b
Poa compressa c-d c a-b b a b X b
Poa palustris [« a a a
Poa pratensis b-e d c c b
Poa trivialis b
Polygonum aviculareagg. a-d c c-d c c-d d-c c-d X c
Populus alba a-b a a a-b b X a-b
Populuscf. nigra a-c b a-b a a-b a b X a-b
Populussp. b b b
Populus tremula a a
Portulaca oleracea a-b a-c d c c c d
Potentilla arenaria b
Potentilla argentea a-b b-c a-c a b-c c
Potentilla intermedia a a a-c
Potentilla recta a
Potentilla reptans b c a-c a a-b a-c
Potentilla supina a-c b a
Prunella vulgaris a a
Prunus domestica a b b a a-b b
Prunus spinosa a-b a-b b a-b b-c
Psyllium arenarium b-c b
Puccinellia distans a-b c a b-c b-c
Pulegium vulgare X a a
Pyrus communis a a a
Ranunculus acris a-c a-b
Ranunculus polyanthemos a
Ranunculus repens a-b a a a
Ranunculus sardous a a a a
Raphanus raphanistrum a-b a a a X
Raphanus sativus a
Rapistrum perenne X b a-b
Reseda lutea b b a-b b a b X a
Rhinanthus minor a a
Ribes rubrumagg. a
Ribes uva-crispa a
Robinia pseudoacacia a-c a-c a a-b X a
Rorippa amphibia a
Rorippa austriaca a-b a a X
Rorippa sylvestris a a a a
Rosa canina c a-c b-c a a-b b-c
Rubus armeniacus a
Rubus caesius a b-d c c c c b-c X c-d
Rubussp. div. b-d a a
Rudbeckia laciniata a
Rumexcf. stenophyllus a a X
Rumex confertus X a a
Rumex crispus a-b a a-c a b X a-c
Rumex obtusifolius a a a
Rumex patientia a-b b-c b a a
Salix alba a a a
Salix caprea a b a a-b a
Salix cinerea a a-b a b X a-c
Salix fragilis a a a a
Salix purpurea a a a
Salix triandra subsp.amygdalina a
Salix viminalis a
Salix x rubens a a
Salix x smithiana a
Salsola collina a
Salsola kali X c
Salvia nemorosa a-b a a a
Salvia verticillata a-c b a
Sambucus ebulus b-c b-c a-c X b
Sambucus nigra a-c a-c a-b b a a-b
Sanguisorba minosubsp.minor a a a b X b
Sanguisorba minosubsp.polygama a
Saponaria officinalis b-c b b-c c a-c b a-b X b
Saxifraga tridactylites a c c
Scabiosa ochroleuca a X a
Scleranthus annuus a c
Scrophularia nodosa a
Scrophularia scopolii a
Scutellaria galericulata a
Secale cereale a-b b b a X
Securigera varia a-b a-c b a b X b-c
Sedum acre a b a-b a-b c
Sedum album a-c
Sedum rupestreubsp.erectumt Hart a a
Sedum sexangulare b
Senecio erucifolius a a a X a
Senecio jacobaea a
Senecio vernalis b-e b-c c b-e
Senecio viscosus b b a-c b b X a-b
Senecio vulgaris a b-c b b b
Serratula tinctoria a
Seseli osseum a
Setaria faberiF. Herrm. a a-b
Setaria pumila c c a c a-c b a-b X
Setaria verticillata a-b a
Setaria viridis(L.) P. B. subsppycnocoma(Steud.) Tzvelev b a-b a-c a
Setaria viridissubsp.viridis b-c c-d c-d a-e d d c X c-d
Silaum silaus a
Silaus besserDC. a
Silene dichotoma a a a
Silene latifoliasubsp.alba b-c b c b-c a b X b-c
Silene noctiflora a a
Silene vulgaris b a a b b a a-b
Sinapis arvensis a a b a a X
Sisymbrium altissimum X b-c b-c b a X
Sisymbrium loeselii X a-c a-c a-c c a-c a X a
Sisymbrium officinale a
Sisymbrium orientale X b
Sisymbrium polymorphum X
Sisymbrium volgense a-b a a a a X
Sium latifolium a
Solanum dulcamara b a
Solanum nigrum a b-c a-c b b [« b
Solanum nigrunsubsp.schultesii a-b a-b b a a
Solanum tuberosum a a
Solidago canadensis a-c c a-c b a-c a-c
Solidago gigantea a b a-b a a a X
Sonchus arvensis a-b a-b a a a
Sonchus asper a b a-b a a X a
Sonchus oleraceus b-c c b-c c b b X b
Sorbaria sorbifolia a
Sorbus aucuparia a
Sorghum bicolor a
Sorghum halepense a a
Spergula arvensis X a
Spergularia rubra a
Stachys annua b-c a b b a-b a X a
Stachys palustris a-c
Stachys recta a
Stellaria graminea a
Stellaria media a a a-c b b-c b a-c
Stenactis annu@mostly subspannuug a-c b b-c a-c b-c a-c b-c X a-b
Swida sanguinea a a a b
Symphytum officinale a-b b a a a X
Tanacetum vulgare b-c b b-c a-c b-c b-c X a-c
Taraxacumsect.Erythrosperma a b
Taraxacumsect.Ruderalia d d a-d a-d b-d X b-d
Thlaspi arvense X c a-c c a-c a a
Thlaspi perfoliatum a a a b
Thymus serpyllum a X
Thymus x porcii a a
Tilia cordata a
Tithymaluscf. esula x T. tommasinianus a
Tithymalus cyparissias a-c c b-c c b-c a-b b X b-c
Tithymalus esulasubsp.esula b-c c a b a-b a a
Tithymalus exiguus a
Tithymalus helioscopia a
Tithymalus palustris a
Tithymalus platyphyllosubsp.platyphyllos b a b
Tithymalussp. a a a
Tithymalus tommasinianus b b a-b a b a-c X b
Torilis arvensis b
Torilis japonica a b
Tragopogon dubius a-c a b X a
Tragopogon orientalis d b-c c c b-c a-b a-c X c-d
Tribulus terrestris b-c
Trifolium arvense b-c b-c a-b a b
Trifolium campestre a-b b a
Trifolium flexuosum a
Trifolium hybridum b a
Trifolium patens [«
Trifolium pratense a-c b b-c b a c X
Trifolium repens b-c a-b b-c b a-b b
Trifolium resupinatum a
Tripleurospermum perforatum b b-c b-c b b X b
Trisetum flavescens a
Triticum aestivum a-b b-c b-c a X
Tussilago farfara b a a a a X
Typha angustifolia a
Typha latifolia a a a X
Ulmus sp. a a
Urtica dioica a-d c c b-c a b X c
Urtica urens a
Valeriana officinalisagg. a
Valerianella locusta a [« b X c
Verbascum blattaria a a a a X a
Verbascuncf. densiflorum a a b X b
Verbascum chaixisubsp.austriacum a
Verbascum lychnitis a b a-b a a-b
Verbascum nigrum a-b b a X
Verbascum phlomoides [« [« b c X c
Verbascum phoeniceum b a c
Verbascum thapsus X
Verbena officinalis a
Veronica arvensis c d b-c c b b X c
Veronica hederifolia c c b b
Veronica chamaedrys a-b b a a a
Veronica persica a b b
Veronica polita a b b
Veronica sublobata b b b
Veronica triphyllos a a
Vicia angustifolia a
Vicia cracca b-c b a c
Vicia grandiflora b a-d a-c
Vicia hirsuta a b-c b a
Vicia lathyroides b b
Vicia sativa a
Vicia tenuifolia a
Vicia tetrasperma a a a
Vicia villosa a a b a-b X
Viola arvensis c b-c [« a-c b a-c
Viola canina a
Viola cf. suavis b
Viola reichenbachiana a
Viola suavis a
Viola tricolor a
Vitis vinifera a a a a
Vulpia myuros b
Xanthium albinum a-b a-c a
Xanthiumcf. albinum a a a-b a X
Xanthium spinosum a a
Xanthium strumarium a a-b
Xanthoxalis corniculatgincl. X. repen3 c
Xanthoxalis dillenii(incl. var. piletorum (Wieg.) Holub) a-c b-c a-b b a-b X a-b
Xanthoxalis stricta a-b a
Zea mays a-b a b a a X
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