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Abstract: Dittrichia graveolens (L.) GReUTER and Euphorbia
prostrata AIToN were reported for the first time from the territory of
Slovakia. The first one was recorded near Kity (W Slovakia) at the
highway D2; its occurrence was already expected in view of its well-
documented expansion along the roads of Austria and the Czech
Republic. The second species grows in a city pavement in Banska
Bystrica (Central Slovakia); as a notable very isolated population
existing probably due to the urban heat island effect.
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Introduction

Annual weeds of human-made habitats play an important role in the rapidly
changing inventory of alien plants (e.g. MEDVECKA et al. 2012; PYSEK et al 2012);
many of them have become paradigm for long-distance spreading. Several
spectacular Central European invasions of ruderal plants were connected to
roads (most often to highways) (e.g. MELZER 2003; HOHLA 2006; SERA 2008),
however, railways have not lost their importance in the case invasions from the
East as well (e.g. JEHLIK & DOSTALEK 2008; JEHLIK et al. 2013).

In our study we report on the first records of two alien thermophilic annual
species (Dittrichia graveolens and Euphorbia prostrata) from the territory of
Slovakia. Beside the description of the invasion history of these taxa and the
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newly discovered localities, we also analyse the coenological features of the
investigated localities. Both recently reported species represent a different type
of invasion; their study can help to understand the transformation of ruderal
habitats by new invaders in Central Europe.

Material and Methods

The field studies were conducted in autumn 2013. Geo-coordinates of the
localities were determined using a Trimble Nomad GPS handheld device in
WGS 84 projection. Quadrant numbers are given according to the Central-
European Flora Mapping System (NIKLFELD 1971). The phytogeographical
classification of Slovakia is considered according to the work of FUTAK (1984).
The specimens of E. prostrata were identified using the keys of HUGIN (1998)
and ROTHLISBERGER (2007). Euphorbia subgenus Chamaesyce material was
reviewed in the following herbaria to locate possibly overlooked records of the
species from Slovakia (acronyms follow THIERS 2014): BP, NI and W. The
phytosociological relevés were sampled using the Zirich-Montpellier approach
employing the adapted nine-grade Braun-Blanquet scale (BARKMAN et al. 1964).
Names of syntaxa are listed according to JAROLIMEK et al. (2008). Nomenclature
of flowering plants follows MARHOLD & HINDAK (1998).

Results and Discussion

Dittrichia graveolens (L.) GREUTER [Syn.: Inula graveolens L.]

The genus Dittrichia GREUTER (separated from the large genus Inula) consists
only two species after the traditional treatment (BALL 1976), D. graveolens and D.
viscosa s.l.; BRULLO & DE MARCO (2000) split the latter one into four taxa on
species rank. D. graveolens (Fig. 1. and 2.) is native to the Mediterranean
territory with marginal outposts to the Atlantic-European coast and to Middle East
(MEUSEL et al. 1992). From the late 1800° it has been naturalised in many
temperate parts both of the southern (South Africa, New Zealand, Australia;
KLooT 1987) and northern hemisphere (Atlantic and Pacific regions of the USA,;
DITOMASO et al. 2013); in certain areas it became to a noxious weed (CSURHES &
ZHou 2008; BROWNSEY et al. 2012). Its spreading in Central Europe started in
the 1950° in Germany (FRANK 2006), (along highways) it recently has been
introduced in Austria (STOHR et al. 2009), Slovenia (FRAIMAN & KALIGARIC 2009)
and the Czech Republic (RAABE 2008, 2009).

D. graveolens was observed in 2013 by G. Kiraly along the highway D1 near
Bfeclav in the Czech Republic abundantly, thus, it was also expected that is
already present in Slovakia. Worthy of note that J. RyDLO (in PYSEK et al. 2012)
has reported the species as “along the D1 highway (...) it spreads further
southeastwards to Bratislava”, but it is not clear, whether this mention is referred
to Slovak territory as well. In order to clarify its occurrence in Slovakia, we
systematically searched through the highway D2 from Bratislava to Kuty border
station, and we recorded it at the following new locality:
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4. Zahorska nizina district, 2.2 km NW of Kuty, at the petrol station and parking
place near the state border to Czech Republic on the west side of the D2
highway, N48.679258° and E16.987324° 151 m s. |, MTB: 7367b; some 50
flowering individuals on the roadside; 25" September 2013, G. Kiraly & P. Elias
jun. (Fig 1.). Vouchers collected at this locality were deposited in NI and BP.

The speed and extent of its expansion in Central Europe is noticeable. 8 years
after the first record in Upper Austria (HOHLA 2001) it already has been reported
from the Pannonian lowlands of the Lesser Plain near to Lake Neusiedl (300 km
distance; STOHR et al. 2009). After the first records from southern Bohemia
(RAABE 2008), it has reached Bfeclav in Moravia in 4 years (150 km distance,
PYSEK et al. 2012). Its invasion in Slovenia showed to be so rapid that the
authors of the first documentation of the species (FRAIMAN & KALIGARIC 2009)
could only state that is already present at all major highways of the country.
Consequently, a similarly quick expansion is expected in Slovakia (and in the
neighbouring Hungary), too.

Fig. 1. Dittrichia graveolens (L.) GREUTER on the roadside of D2 highway near Katy
(W Slovakia) (photo: G. Kiraly, 25 t September 2013)
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Fig. 2. Part of inflorescense of Dittrichia graveolens (L.) GREUTER (KUty, W Slovakia)
(photo: G. Kiraly, 25 ™ September 2013)
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The stand of D. graveolens near Kty is described in the relevé below:

Relevé no. 1. Kty (W Slovakia), 151 m s. |., relevé area 9 m®, exp. -, elevation -,
E; 60%, 25" September 2013, P. Elias jun. & G. Kiraly.

E1: Dactylis glomerata 2b, Dittrichia graveolens 2a, Setaria glauca 2a, Stellaria
media 2a, Achillea millefolium agg. 1, Atriplex tatarica 1, Cynodon dactylon 1,
Plantago lanceolata 1, Acetosa pratensis +, Atriplex patula +, Linaria vulgaris +,
Plantago major +, Urtica dioica +, Brassica napus r, Chenopodium albumr.

This habitat represents ruderalised vegetation of the alliance Arrhenatherion
elatioris Koch 1926, it indicates the dominance of Dactylis glomerata and
presence of Plantago lanceolata (UHLIAROVA et al. 2014). Conversely, a strong
anthropogenic influence is demonstrated by the significant presence of ruderal
species such as Setaria glauca, Stellaria media and several Chenopodiaceae
taxa.

Phytocoenological studies of D. graveolens-stands in Central Europe are not
known, but we believe that it grows along the highways in Austria, Germany and
the Czech Republic in the same vegetation type as in Slovakia. Major Floras of
the region mention it mainly from roadsides (especially highways) and industrial
areas (e.g. JAGER & WERNER 2002; FISCHER et al. 2008), signs of nature
conservational threats have not been reported yet (see NEHRING et al. 2013).
Nevertheless, in Australia, its spread was observed in cereal crops and semi-
natural habitats (open woodlands and grasslands, especially areas that are
grazed; see PARSONS & CUTHBERTSON 1992) as well.

Euphorbia prostrata AITON [Syn.: Chamaesyce prostrata (AITON) SMALL,
Tithymalus prostratus (AITON) SAMP.]

Representatives of the worldwide-distributed Euphorbia subgenus
Chamaesyce with about 10 native or naturalized species in Europe are often
considered as typical objects of modelling the invasion of thermophilic invaders
(HUGIN 1998, 1999; ARIANOUTSOU et al. 2010). From the subgenus, merely E.
maculata is throughout naturalized in the Pannonian Basin (FISCHER et al. 2008;
SOMLYAY 2009), other species (e.g. E. chamaesyce, E. humifusa, E.
glyptosperma, E. serpens) were reported as locally naturalized species or
casuals only (SomMLYAY 2009; WOLF & KIRALY 2014). The only known species of
this group in Slovakia is E. maculata (ELIAS 2009).

Euphorbia prostrata (Fig. 3.), a species native to the Americas, was recorded
in Europe (France) in 1806 for the first time, later it was found in several parts of
the Mediterranean areas (for a comprehensive list of records see HUGIN 1998;
ANONYMUS 2009 and BATORI et al. 2012). The species was also reported from
other continents, e.g from Africa (HENDERSON 2007), Asia (MA & Wu 1992;
PAHLEVANI & RIINA 2011) and Australia (ANONYMUS 2009). Its Central European
expansion has begun in the second half of the 20" century (HUGIN 1998; MELZER
2003; BATORI et al. 2012). In the western Balkan Peninsula, it is gradually
spreading along roads and railways from the Adriatic coast (MiLOVIC & RANDIC
2001; FRAIMAN & JOGAN 2007). Despite its relatively long-established distribution
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in Croatia and Slovenia, it was reported from the Pannonian Basin at two isolated
stands only: SE Hungary (Szeged, city park, BATORI et al. 2012) and NE Austria
(Vienna, city alleys, ADLER et al. 2008).

As a new, unexpected locality, we verified the presence of E. prostrata also in
Slovakia:

22. Nizke Tatry district, Banska Bystrica, pavement in parking place in front of
the Matej Bel University building (Kuzmany Street), N48.733118° and
E19.145169°, 347 m s. |, MTB: 7280d; fruiting specimens scattered in
apProximater 200 m? surface of the pavement, 19" September 2013, G. Kiraly &
26" September 2013, D. Dité. Vouchers collected at this locality were deposited
in NI.

The specimens of E. prostrata at this often visited place were probably
introduced by vehicles from abroad. In accordance with HUGIN (1999), we
consider repeated occurrences of prostrate Euphorbia species in Central Europe
as the result of long-distance dispersal correlate to human activity (trade and
transportation) and we do not prefer to interpret them being connected with
climatic change. However, as in several similar cases (e.g. ELIAS 2011), the
importance of urban heat island effect (SukopPp & WERNER 1983; RICOTTA et al.
2010) is also notable. We indicate the vegetation composition by the following
phytosociological relevés:

Relevé no. 2. Banska Bystrica, pavement in parking place in front of the Matej
Bel University building, 347 m s. ., relevé area 16 m?, exp. -, elevation -, E;: 20
%, 26" September 2013, D. Dit8.

Ei: Euphorbia prostrata 2a, Polygonum arenastrum 2a, Chenopodium album 1,
Conyza canadensis +, Eragrostis minor +, Plantago lanceolata +.

Relevé no. 3. The same location, 347 m s. |, relevé area 16 m?, exp. -, elevation
-, E4: 10 %, 26" September 2013, D. Dité.

E;: Eragrostis minor 1, Euphorbia prostrata 1, Portulaca oleracea 1, Conyza
canadensis +, Polygonum arenastrum +, Setaria viridis +, Taraxacum sect.
Ruderalia r, Trifolium repens r.

Stands represent vegetation of trampled plots close to the communities of the
alliance Matricario-Polygonion arenastri. These communities of anthropogenic
origin are species-poor and structurally simple; therophytes are prevailing in
stands here (JAROLIMEK et al. 1997). In Hungary, BATORI et al. (2012) found the
species in a lawn of a city park. Based on their relevé, we believe that this
ruderalised and trampled stand represent vegetation close to the class Molinio-
Arrhenateretea. In Romania, the species was found in trampled ruderal stand
dominated by Digitaria sanguinalis (ANASTASIU & NEGREAN 2008), which belongs
to the vegetation of the Eragrostion cilianensi-minoris Tlixen ex Oberdorfer 1954
alliance. CARNI & JOGAN (1998) described the Euphorbia prostrata community
within thermophilic trampled habitats of Stellarietea mediae class in the Bay of
Kvarner (SW Croatia). In addition, CARNI (1997) also mentioned E. prostrata as
characteristic member of five plant associations within Euphorbion prostratae
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Rivas-Martinez 1976 alliance developing in areas of the Iberian Peninsula with
precipitation not exceeded 600 mm per year and with average year temperature
about 20<C. The occurrence of these communities in Central Europe is unlikely.

e : 1Y

Fig. 3. Euphorbia prostrata AiTtoN on the pavement of the City of Banska Bystrica
(Central Slovakia) (photo: R. Aszalos, 19 th September 2013)
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