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ABSTRACT:

The paper presents data on the distribution and spread of the alien vascular
plant species Geranium sibiricum in Slovakia. Greater attention should be given
to the existing data on its chorology and habitat preferences in the country.
Some pertinent records are dispersed in various local literature sources and
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herbaria. In Slovakia, this alien species was recorded for the first time in 1924,
but the significant increase in localities started after 1980. G. sibiricum has been
found in 67 localities scattered irregularly throughout the Pannonian and Car-

pathian phytogeographical regions. It has been noted in a wide range of an-
thropogenic habitats at low to middle elevations. Recently, it has spread mainly

UDC: 581.95:582.751(437.6)

in urban areas in eastern Slovakia and along railway tracks in northern and

western Slovakia.

INTRODUCTION

Rapid advances in the availability of data regarding the
diversity and ecology of alien plants and their distribu-
tion patterns have been observed in Europe over the last
several decades. The improvement of theoretical knowl-
edge has also led to the discovery of numerous new spe-
cies records. The accumulated distribution data of alien
species were thus subsequently revised and used in alien
plant checklists published from local (national) to re-
gional levels. For example, PYSEK et al. (2017) reported
4,139 naturalized alien plant taxa in Europe, posing a
potential threat to biodiversity. The first comprehensive
revision of non-native plants in Slovakia comprised 916
vascular plant taxa, including 282 archaeophytes and
634 neophytes (MEDVECKA et al. 2012). This list has been
continuously updated by numerous new records of neo-
phyte species (MAJEKOVA et al. 2021a; DUDAS et al. 2022;
ELIAS et al. 2023).
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Alien species originate mainly from cultivations of
ornamental plants (PERGL et al. 2016a), but many oth-
ers are unintentionally introduced into new territories
through traffic and the transport of goods. The histori-
cal role of ship and railway transport in introducing
and spreading species non-native to Europe has been
gradually replaced by the dominant effect of road traffic
(JEHLIK 1998). Roads represent permanently disturbed
human-made habitats. They favour the dispersal of alien
plant species, including typical roadside species, such as
Atriplex micrantha Ledeb., A. oblongifolia Waldst. et Kit.,
A. sagittata Borkh., Dittrichia graveolens (L.) Greuter
and Senecio inaequidens DC. (GRIESE 1998; HoHLA &
MELZER 2003; VERLOOVE 2006; BRANDES 2009, 2010;
Koc1AN 2014). There are also typical railway species (e.g.
Geranium purpureum Vill.) which recently spread in
some regions due to railway transport (MELZER 1990;
RUZ1CKA & KOBLIZEK 2009; ELIAS 2011). However, these
aforementioned alien species can gradually penetrate
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other synanthropic and semi-natural habitats within
the countryside. The distribution pattern of several alien
species has been critically revised in Slovakia to date,
e.g. Sisyrinchium montanum Greene (DUDAS 2022) and
Xanthium spinosum L. (DUDAS & EL1AS 2021); however,
the historical and current chorology of Siberian Cranes-
bill (Geranium sibiricum L.) was largely ignored.

Geranium sibiricum (Geraniaceae) Sp. PL: 683, 1753,
is a perennial densely hairy herb with a height of up to
60 cm and violet flowers accompanied by darker veins
(TUuTIN et al. 1968). Its natural range includes the temper-
ate zone of Kazakhstan, Central Asia, southern Siberia,
Mongolia, and northern Pakistan, and extends eastwards
to China, Korea and northern Japan (MEUSEL & JAGER
1992). It is also considered native to Eastern Europe (the
Baltic countries, Belarus, and Ukraine), Romania, Turkey
and the Caucasus, while in central, northern and western
Europe, it is categorised as a naturalised neophyte (AEDO
2009). Its vegetation affinity in native regions includes
forest margins, scrub and meadows, but this herb species
also grows in anthropogenic sites (Xu & AEDO 2008).

In Slovakia, the oldest record of G. sibiricum (Table 1)
was published by JAvorka (1924). Subsequent findings
were reported only sporadically (JasiCovA 1982), with
an increasing number of localities observed after 1980
(DosTAL 1980, 1985 and others). MEDVECKA et al. (2012)
evaluated it as a naturalised neophyte with less than 15
known localities. However, the chorology of G. sibiricum
in Slovakia remains poorly recognised and most of the
relevant distribution data are dispersed in different lit-
erature sources and/or herbarium collections.

Therefore, we aimed to (i) present the current distri-
bution of the species G. sibiricum in Slovakia using her-
barium specimens, published records and data collected
in the field, (ii) characterise its habitat preferences, and
(iii) outline the trends of its spread.

MATERIALS AND METHODS

The recent distribution of G. sibiricum in Slovakia
was revised in 2020-2022. The species occurrence was
mapped using herbarium specimens deposited in most
of the public Slovak and Czech herbaria. Herbarium
specimens collected from the territory of Slovakia were
found only in BBZ, HLO, KO, MOP, MPS, NI, and SAV.
Floristic records from GJO (Germany) and W (Austria)
were obtained from the JACQ - Virtual herbaria data-
base (www.jacq.org). The herbarium acronyms follow
THIERS (2023), and the acronyms of small local muse-
um collections were unified according to VozARovA &
SuTory (2001). All the studied herbarium records were
completed by available public sources, such as wild na-
ture photographic databases (FotoNet — www.fotonet.sk;
www.nahuby.sk), the Central Phytosociological Data-
base of Slovakia (CDF, http://ibot.sav.sk/cdf), published
studies and relevant unpublished works or manuscripts

Table 1. The first records of alien Geranium sibiricum introduced
and naturalised in several Central European countries.

Country Y.ear of first Literature source
reliable record

Austria 1873 WIESBAUER 1873

Czech Republic 1850 PYSEK ef al. 2022

Hungary 1947 ScuMIDT 2004

Poland 1840 ToxaRrska-Guzik 2005

Slovakia 1924 JAVORrkA 1924

(mainly stored at the Institute of Botany, Plant Science
and Biodiversity Center, Slovak Academy of Sciences,
Bratislava, Slovakia). The substrate type was visually es-
timated during field research. The distribution map was
prepared using ArcGis, version 9.2. The mapping grid
follows the CEBA (Central European Basic Area) grid
template described by NIkLFELD (1971), divided into
quadrants of 5 x 3 arc minutes (corresponding to ap-
proximately 5.5 x 5.9 km).

List of localities. The localities are arranged according
to their affiliation to phytogeographical districts (FUTAK
1984). The name of the city (or village) is followed by
its city part (if existing), the name of the street (abbre-
viated as “St.”), habitat, altitude (in m a.s.l.), and other
available relevant information. The collectors (name
and surname), year of collection, and acronyms of the
herbarium collection for the herbarium specimens are
given in parentheses. For published data, the author of
the publication, journal abbreviation, and its volume is
followed by a G. sibiricum record and year of publica-
tion. Recent findings without a specimen collection are
shown with the name of the collector, the year of obser-
vation, and the abbreviation “not”.

RESULTS

In total, 67 localities of G. sibiricum have been recorded
in Slovakia to date (Fig. 1). The species was recorded in
four phytogeographical districts of the Pannonian (Pan-
nonicum) and eight districts of the Carpathian (Car-
paticum) regions. The elevation of the recorded locali-
ties ranged from 101 m to 570 m a.s.l. The species was
reported only in a few localities (mainly railway stations)
of western and north-western Slovakia (Bratislava, Hlo-
hovec, and Martin), where it inhabited railway embank-
ments and tracks or their nearest surroundings such as
roadsides. Most of the localities for G. sibiricum were
documented in eastern Slovakia, with many records
situated in larger cities (e.g. Humenné, Kosice, Micha-
lovce, Presov, and Spisska Novd Ves). The species mainly
occurred in semi-natural and man-made habitats such
as city lawns between blocks of flats and parks, fences
and walls, roadsides, the edges of paths, road ditches,
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railway tracks, as well as various abandoned and ruderal ~lawn (Duda$ 2021 not.). - Kosice, Rampova St., by the
sites. The analysis of habitat affinity indicated the prefer-  fence, 206 m (M. Dud4s 2022 KO). - Kogice, railway sta-
ence of G. sibiricum for roadsides, the margins of paths, tion, 205 m (Médjekova et al., Thaiszia - J. Bot. 26/2: 180,
and road ditches (29%), followed by sunny and shaded  2016). - Kosice, Staré Mesto, Slovenskej Jednoty St., near
lawns, gardens and orchards (25%) (Fig. 2). In contrast, the edge of Tyr§ovo ndbrezie, lawn, 210 m (Dudas$ 2022
it was rarely found in abandoned and ruderal habitats not.). - KoSice, Staré Mesto, Mestsky park, lawn, frequent,
(3%) such as construction waste dumps, cracks in con- 210 m (Duda$ 2021 not.). — Kosice, Staré Mesto, Svitoplu-
crete, abandoned gardens or other types of ruderal sites  kova St., between the post office and railway station, 203-
(Fig. 2). The species usually grew in gravel and clay soil. 205 m (V. Mikola§ 2009 KO, W). - Kosice, Staré Mesto,
The increasing number of localities observed in the last ~ Thurzova St., near post office, 200 m (V. Mikolas 2009
two decades (Fig. 3) originated primarily from eastern = GJO, KO, W). - Kosice, Staré Mesto, Bosdkova St., near
Slovakia (Fig. 1). the school SOU Zelezni¢nd, roadside, 206 m (M. Dud4s

2020 KO; Dudas, 1. c.). - KoSice, Staré Mesto, Tovarenskd/
List of localities with G. sibiricum occurrence in Slo-  Stefanikové St., bus stop, 208 m (V. Mikol4s 2009 W, 2013

vakia KO). - Kosice, Staré Mesto, Protifasistickych bojovnikov
St., the Jakabov palac bus stop, 207 m (V. Mikolas 2009
Pannonicum W). - Kosice, Zapad, Kremnicka St., an abandoned area

(Eupannonicum) Devinska Kobyla Mts.: Bratislava, (J. Koperddkova 1997 KO; Koperdakova, Bull. Slov. Bot.
Karlova Ves, Lis¢ie udolie St. (Ferakovd, Acta Bot. Univ.  Spolo¢n. 26: 58, 2004). - Kosice, Juh, Rastislavova St., Old
Comenianae 50: 44, 2015). - Bratislava, Patronka, Du- Hospital, on a fence in the park area, 205 m (V. Mikola$
bravskd cesta St., Institute of Botany SAS, garden (M. 2009 GJO, W). - Kosice, Juh, Zizkova St., opposite Tdbor-
Jasi¢ova 1979 SAV). Podunajska niZina Lowland: Hloh-  ska St., 220 m (V. Mikola$ 2006 MOP, 2009 KO, W). -
ovec, Zelezni¢na St., the foot of the wall, 146 m (V. Fer-  Kosice, Juh, Nerudova St., under Winter Stadium, 218 m
dkova & R. Vavro 2010 HLO; Ferakova in Elia$ jun. (ed.), (V. Mikolas 2009 W). - Kosice, Krasna, Krasna gravel pit,
Bull. Slov. Bot. Spolo¢n. 36/2: 252, 2014). - Nové Mesto  a construction waste dump on the shore of the gravel pit,
nad Vahom, an old apple orchard near the dormitory of 194 m (M. Dudas$ 2020 KO; Dudas, 1. c.). - Kosice, Nad
Slovlik company and behind the fence in the nearby area  Jazerom, the edge of Dneperska St., next to the lake, the
(Svobodova, Rosalia 14: 62, 1999). Kosicka kotlina Ba-  edge of the path under a hedge, 197 m (M. Dudas 2020
sin: Kogice, Sever, St. Cermelsk4 cesta 23a, a lawn near  KO; Dud43, 1. c.). - Kogice, Vy$né Opatske, between the
the roadside, 228 m (Dudas, Bull. Slov. Bot. Spolo¢n.  church and the orchard (V. Mikold$ 1999 KO). Vycho-
43/1: 78, 2021). - Kosice, Sever, Narodna trieda Avenue doslovenska nizina Lowland: Michalovce, Park Mieru,
no. 38, 214 m (V. Mikolas 2007 W). - Kosice, Sever, St.  lawn, 117 m (M. Duda$ & J. Majekova 2022 KO). - Streda
Obrancov Mieru 3, roadside (M. Dudas 2022 KO). - nad Bodrogom, gas storage (V. Mikola$ 1990 KO). - Do-
Kosice, Sever, the Vodarenska bus stop, lawn (Duda$ 2022 bra, railway trans-shipment yard and cereal silo, 101 m
not.). - Kogice, Sever, Pod Siancom St., roadside (Duda$  (Jehlik et al., Tuexenia 37, Supplement 1, 2017). — Cierna
2022 not.). - Kosice, Dargovskych hrdinov, Jaltskd St. 11,  nad Tisou, railway station, 102 m (Jehlik et al., 1. c.).
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Fig. 2. The habitat preferences of Geranium sibiricum in Slovakia.

Carpaticum occidentale
(Praecarpaticum) Malé Karpaty Mts.: Bratislava, Révovd
St., the garden of the Department of Botany of Comenius
University (D. R. Letz 1995 SAV). Slovenské rudohorie
Mts.: Kosice, Horny Bankov, the Horny Bankov bus stop,
park area, 405 m (M. Dudas 2022 KO). - Kosice, Sever,
Botanical Garden, near the path from the pool with a
fountain towards the lower ponds, 225 m (Dudas 2021,
2022 not.). Stredné Pohornidie Region: Margecany,
railway station, 335 m (Prach in Mraz & Mrazova (eds),
Bull. Slov. Bot. Spolo¢n. 25, Suppl. 9: 53, 2003; Kollar &
Palaj in Elia$ jun. (ed.), Bull. Slov. Bot. Spolo¢n. 44/1:
110, 2022). - [former flooded village] Ruzin, roadside (L.
Dostal 1985 MPS; Dostal, Zborn. Vychodoslov. Muz. v
Kogiciach, prir. vedy 26: 162, 1985). — Mala Lodina, road-
sides between the RuzZin I. and Mald Lodina water reser-
voirs, 290-300 m (M. Dudas 2022 KO). - Mala Lodina,
the Ruzin IT hydroelectric power plant, roadside, 300 m
(M. Dud4s 2022 KO). — Malé Lodina, the east end of the
village, roadside, 270 m (M. Dudas$ 2022 KO). Slanské
vrchy Mts.: Velky Saris, Kanas, Li¢na St., roadside, 277
m (M. Dud4s 2022 KO). - Hanus$ovce nad Toplou, road-
side (Dostal, Zborn. Vychodoslov. Muz. v Kosiciach,
prir. vedy 25: 28, 1984). - Zemplinska Teplica, 0,7 km
NE of the center, road ditch, 180 m (V. Mikol4s$ 2009 W).
(Intracarpaticum) Turéianska kotlina Basin: Martin,
railway station, 397 m (R. Hrivnak 2011 SAV; Hrivndk in
Elia$ jun. (ed.), Bull. Slov. Bot. Spolo¢n. 35/1: 80, 2013).
- Turany, near the railway station, 400 m (J. Kochjarova
2011 BBZ; Kliment et al. in Elid$ jun. (ed.), Bull. Slov.
Bot. Spolo¢n. 41/1: 94, 2019). - Krpelany, railway sta-
tion, 413 m. — Krpelany, above the power plant at the
roadside towards Nol¢ovo, 437 m (both data Skovirova
in Elid$ jun. (ed.), Bull. Slov. Bot. Spolo¢n. 34/1: 112,
2012). - Krpelany, road ditch near the church, 415 m
(Koutecky in Kochjarova (ed.), Bull. Slov. Bot. Spolo¢n.
42, Suppl. 1: 77, 2020). Spisské kotliny Basins: Spisska
Nova Ves, railway station, 465 m (Majekova et al., 1. c;
Dudas, L. ¢.). - Levoca, town walls, 566 m (R. Hrivndk
2012 SAV; Hrivnak in Elia$ jun., L.c.; Kerbéarova 2022
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Fig. 3. The number of new localities of Geranium sibiricum in
Slovakia in selected decades.

not.). - Levoca, parking space near the town walls, 570
m (Zaliberova & Méjekovd in Elid$ jun. (ed.), Bull. Slov.
Bot. Spolo¢n. 36/1: 100, 2014). - Levoca, church of Saint
Jakub. - Levoca, railway station. - Levoca, bus sta-
tion. - Levoca, Ruzova St. (all data Chrtek & Chrtkov4,
Cas. Nar. Muz. - fada prir. 151/4: 198, 1982). — Levoca,
Kukucinova St., town walls near the crossroads with
Sirotinska St., 560 m (P. Elias jun. 2017 NI).

(Beschidicum orientale) Sari$ska vrchovina Mts.:
Velky Saris, at the crossroads of Sabinovska and Stani¢nd
streets, lawn at the roadside, 266 m (M. Dudas 2022 KO).
- Presov, Svitoplukova St., by the fence of an abandoned
garden, 259 m (P. Elia$ jun. 2019 NI; Elia$ jun. in Elias
jun. (ed.), Bull. Slov. Bot. Spolo¢n. 42/1: 94, 2020). -
Presov, Centre, Juzny park, under a shrub, 258 m (M.
Dudas & M. Slezak 2021 KO). - Presov, Lesik delostrel-
cov, lawn, 262 m (Dudé4s$ & Slezak 2021 not.). — PreSov,
St. Antona Pridavka, lawn, 251 m (M. Dudas 2022 KO).
- Presov, railway station, rare, 240 m (Dudas & Slezak
2021 not.). Nizke Beskydy Mts: Medzilaborce, railway
station, 316 m (D. R. Letz 2014 SAV; M. Dudas 2021 KO).
— Humenné, Ceskoslovenskej Armady St. 20, lawn (Dos-
tal, Biologia 35/10: 759, 1980; L. Dostal 1986 MPS). - Hu-
menné, Fidlikova St., roadside (Dostal, Zborn. Vychodo-
slov. Muz. v Ko8iciach, prir. vedy 19: 43, 1978; Dostal, 1.
c. 1980). - Humenné, Hviezdoslavova St. (Dostél, Zborn.
Vychodoslov. Muz. v KoSiciach, prir. vedy 25: 28, 1984;
Dostal, Bioldgia, ser. A 40/1: 91, 1985). - Humenné, at
the crossroads of Skolska and 1. méja streets, lawn, 155
m (Dudas 2022 not.). - Humenné, Mestsky cintorin,
lawn between graves, 175 m (M. Dudas 2022 KO). - Hu-
menné, Lackovce, west of the village, on the left bank of
the River Laborec near the bridge, exposed gravel banks
and benches, 205 m (D. R. Letz 2014 SAV).

General data (not mapped):
Bratislava (Wiesbauer 1873, Javorka 1924). — Humenné
(L. Dostal 1977 SLO).



DISCUSSION

The genus Geranium consists of a total of 423 species
(AEDO et al. 1998). Slovak flora currently comprises
19 species (LETz in litt. 2023), including 11 native spe-
cies, three naturalised archaeophytes (G. dissectum L.,
G. molle L., G. pussilum Burm. f.), three naturalised
neophytes (G. purpureum, G. pyrenaicum Burm. f., G.
sibiricum) and one casual neophyte (G. tuberosum L.;
MEDVECKA et al. 2012). The most recent finding of G.
macrorrhizum L. corresponds to the casual neophyte
(ELI1AS et al. 2023). MEDVECKA et al. (2012) also men-
tioned G. rotundifolium L. as a species with uncertain
residence status, but MAJEKOVA et al. (2021b) re-evaluat-
ed it as native. Compared with other Geranium species,
G. sibiricum is easily determined by its leaves deeply cleft
into 3 to 5 palmate, lance-elliptic, sharply pointed lobes
with sparsely hairy surfaces and coarsely toothed edges.
Its flowers are single, white to light pink with darker lines
radiating from the base. In its native range, G. sibiricum
is classified as an apophyte (Xu & AEpo 2008). The first
record in Central Europe was reported from Poland in
1840 (Toxarska-Guzik 2005). This perennial species
is considered to be a naturalised neophyte (kenophyte)
with the ability to penetrate various plant communities
developed in urban areas (TOKARSKA-GUZIK et al. 2014;
Zajac & Zajac 2019). The same species category is also
reported from Hungary (BALOGH et al. 2004) and the
Czech Republic (PYSEK et al. 2022). It was included in
the Czech Grey list, which grouped alien species with a
limited negative impact on the environment (PERGL et
al. 2016b). The first finding of G. sibiricum in the wild in
Austria dates back to 1873 (Tab. 1), but the species was
cultivated in a botanical garden from 1850 (WIESBAUER
1873). The species is naturalised in this country with a
spreading tendency but low invasive potential (DRE-
SCHER et al. 2012). It was originally considered indig-
enous to some Eastern European regions, especially in
Romania, Ukraine, and southwestern Russia. However,
its native occurrence in Ukraine was recently updated,
where the species is considered an epoecophyte due to its
invasive spread throughout the country in ruderal and
semi-natural or natural habitats (DOBROCHAIEVA 1955;
ProToPoPOVA et al. 2006). A similar situation was rec-
ognised in Romania, i.e. the previous classification of G.
sibiricum in the extinct category was re-considered and
newly interpreted in line with neophytic invasion fol-
lowing its reappearance (ANASTASIU & NEGREAN 2006).
This species was also introduced to various states of the
USA (AEpo 2001).

The earliest but unclear occurrence data of G. si-
biricum in Slovakia was recorded from Bratislava (W1-
ESBAUER 1873). Since the author provided no further
description of plant origin or locality, the possibility
of this record being from cultivation cannot be ruled
out. Moreover, we admit that the locality of Bratislava

M. Dudas et al.: Geranium sibiricum in Slovakia |

could also correspond to the affiliation of the collector
Mr. Schneller, which was the standard format used in
botanical studies at that time (for more details, see Wi-
ESBAUER 1873). The first reliable record of the species is
thus ascribed to JAvorka (1924). Although he did not
specify the habitat of the locality near Bratislava, Dos-
TAL (1950) cited this record with a note about its sup-
posed escape from cultivation. The increase in the num-
ber of new populations started in the towns of eastern
Slovakia in the 1980s. New observations were docu-
mented, for example, in the cities of Humenné (DosTAL
1980), Levoca (CHRTEK & CHRTKOVA 1982), HanuSovce
nad Toplou (DosTAL 1984) and near the flooded village
of Ruzin (DosTAL 1985). In Kosice, the first plants were
collected by Koperdédkova in 1994 (see KOPERDAKOVA
2004). Recently published records are almost exclusively
related to urban areas and railway junctions in eastern
Slovakia (MRAzZ & MRAZOVA 2003; JEHLIK et al. 2017;
DuDpAS 2021 and others cited herein), with only a few
isolated reports in the Turéianska kotlina basin in cen-
tral Slovakia (KLIMENT et al. 2019) and in Bratislava in
the southwest of the country (FERAKOVA 1999).

Our results suggest that the current chorology of
G. sibiricum in Slovakia is most likely a consequence
of spontaneous spread, as it usually occurs in synan-
thropic habitats in settlements or along anthropogenic
landscape elements such as roads and railways. Our re-
sults thus coincide with the study of MEDVECKA ef al.
(2012), who evaluated it as a species of accidental intro-
duction in Slovakia, occurring in human-made habitats.
For example, the species grows in the area of the Bo-
tanical Garden of Pavol J. Safarik in Kosice, but there
is no direct evidence that G. sibiricum was intentionally
planted in the area (MARTONFI & MARTONFIOVA 2020).
Although horticulture is the most important source
and pathway for introducing alien plants (PERGL et al.
2016a), we are not aware of G. sibiricum cultivation in
the horticulture trade for ornamental purposes in Slo-
vakia and a similar situation has also been recognised
in other European regions. PYSEK et al. (2022) listed it
as a species deliberately introduced to the Czech Repub-
lic, but TokARSKA-GUZIK (2005) reported both uninten-
tional and intentional introduction in Poland.

The habitat affinity of G. sibiricum in Slovakia fol-
lows the general patterns observed in other European
countries. More specifically, there are numerous re-
ports of railway habitats in Austria, the Czech Repub-
lic, Germany, Poland, and Ukraine (HoHLA et al. 1998,
2002, 2005; Swigs & WRZESIEN 2002; WRZESIEN 2006;
HLISNIKOVSKY & KOCIAN 2014; WRZESIEN et al. 2016;
DEeNIsow et al. 2017; MAMCHUR et al. 2017), from where
it can effectively spread to the surrounding habitats
(WRZzESIEN & DENIsow 2017). In addition to the man-
made habitats reported from Austria (e.g. new ruderal
areas, hedgerows, and mowed lawns), this species was
also found in the countryside in alluvial forests (EssL
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& RaBITSCH 2002). In Germany, it grows on the edg-
es of hedges, and as an ornamental plant (HEGI 1924;
JAGER 2016). The spread of the species by road transport
in southern Poland is indicated by its abundant occur-
rence along roads and adjacent ditches or garden fences
(MIREK 1981). In Hungary, it occurs at various ruderal
sites in settlements (e.g. by fences, along roads, railway
lines, lawns and gardens) and sometimes in degraded
forests (SCHMIDT 2004; SoMLYAY & CsABI 2019). It has
also been recorded in various synanthropic habitats
(including railway stations) and cultivated in several
botanical gardens in the Czech Republic and Austria
(SLAVIK 1997; DRESCHER et al. 2012).

We concluded that G. sibiricum is rarely cultivated,
but manages to escape into the wild. It has become natu-
ralised in many countries and began its spread most of-
ten by railway and road transport. Its spreading tendency
along the east-to-west gradient recognised in our study
has also been found in other European regions (HoHLA
et al. 1998, 2005; DRESCHER et al. 2012). The species re-
produces and spreads by seed dispersal, indicating the
possible spread via endo- and epizoochory (SCHMIDT
2004). Similarly, it shows great ecological adaptability;
for example, it can withstand frequent mowing in cul-
tivated lawns. The removal of seeds before ripening and
mechanical weeding seems to be an effective approach
to prevent its spread (DRESCHER et al. 2012). Despite the
fact that the species is found in several European coun-
tries as a non-native species, it appears here as a natu-
ralised species. It has not yet shown a tendency to behave
invasively, and therefore does not pose a threat to the
original flora/biodiversity in the near future.
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Rasprostranjenje strane vrste Geranium sibiricum u Slovackoj

Matej DUDAS, Jana MAJEKOVA i Michal SLEzZAk

U radu su prikazani podaci o rasprostranjenosti i $irenju strane vrste Geranium sibiricum u Slovackoj. Podatke o njenoj horologiji i
preferencijama stanista u zemlji treba jo$ uvek bolje upoznati. Neki relevantni zapisi postoje u lokalnim literaturnim izvorima i her-
barijumima. U Slovackoj je ova strana vrsta prvi put zabelezena 1924. godine, ali je znacajan porast lokaliteta poceo posle 1980. Gera-
nium sibiricum je pronaden na 67 lokaliteta nepravilno rasporedenih u panonskom i karpatskom fitogeografskom regionu. Zabelezen
je na $irokom spektru antropogenih stani$ta na niskim do srednjim nadmorskim visinama. Nedavno se prosirio uglavnom u urbanim
podrugdjima isto¢ne Slovacke i duz zeleznic¢kih pruga u severnoj i zapadnoj Slovackoj.

Kljuéne redi: Srednja Evropa, horologija, introdukcija, neofite, sibirski geranium, $irenje, sinantropna stanista, saobracaj



