Original scientific paper DOI: /10.5513/JCEA01/22.2.3083
Journal of Central European Agriculture, 2021, 22(2), p.305-316

Alien weed Xanthium spinosum in Slovakia I: distribution and habitats
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ABSTRACT

Xanthium spinosum is a naturalized neophyte of agricultural land, its distribution and habitats have not yet been
studied in detail in Slovakia. The aim of the work was to collect all floristic data of this weed species, to present its current
and historical distribution, and to characterize its typical habitats in Slovakia. As shown in analysis, Xanthium spinosum
occurs mainly in the Pannonian region; in the Carpathians it was more frequent only in the 19* century and in connection
with the transport of diaspores by sheep wool. The number of localities increased gradually until the 1970s, but then fell
sharply due to the intensification of agriculture. Consequently, it is currently not considered to be a significant weed in
Slovakia. X. spinosum mostly occupies open and sunny ruderal habitats (road edges, manure pits, field roads, abandoned
fields and places) and especially pastures, rarely river banks. Both in the past and today, the species rarely occurs in fields.

Keywords: Central Europe, neophytes, occurrence, spreading

ABSTRAKT

Xanthium spinosum je naturalizovany neofyt vyskytujlci sa prevazne v oblastiach s intenzivnou polnohospodarskou
¢innostou, avsak jeho rozsirenie a biotopy na Slovensku este neboli podrobne Studované. Cielom prace bolo zhromazdit
vSetky floristické Udaje o tomto burinnom druhu, predstavit sucasné a historické rozsirenie a charakterizovat jeho
typické biotopy. Analyza Udajov o vyskyte Xanthium spinosum na Slovensku ukazala, Ze sa vyskytoval a vyskytuje hlavne
v panoénskej oblasti; v Karpatoch bol ¢astejsi len v 19. storoci v sivislosti s transportom diaspér ovéou vinou. Pocet lokalit
sa postupne zvysoval az do 70-tych rokov minulého storocia, potom vsak prudko poklesol v désledku intenzifikacie
polnohospodarstva. Z tychto dévodov druh Xanthium spinosum v sic¢asnosti nepovazujeme na Slovensku za vyznamnu
burinu. X. spinosum osidluje otvorené a vyslnné ruderalne biotopy (okraje ciest, hnojiska, polné cesty, opusteniskd) a
predovsetkym pasienky, zriedkavejsie i brehy riek. V polnych kultirach sa vzdy vyskytoval skér ojedinele.

Klucové slova: stredna Eurdpa, neofyty, Sirenie sa, vyskyt
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INTRODUCTION

The genus Xanthium is taxonomically problematic as it
includes, according to different authors, from 11 to c. 50
species that originated in tropical and subtropical zones
of Central and Southern America, but are secondary
widespread in warm areas worldwide (L6ve and

Dansereau, 1959; The Plant List, 2019).

Xanthium spinosum L. Sp. Pl.987,1753, a noxious weed,
has a native range in subtropical South America which
includes Argentina, Bolivia, Chile, Ecuador, Peru, Uruguay
and southern Brazil. In South America, the species has
spread over the continents north and southward (Léve
and Dansereau, 1959; Holm et al.,, 1977). It is secondary
widely distributed in the Mediterranean region, in
Europe, Australia, in northern and southern Africa, South
and North America, mainly in sub-tropical, semi-arid and
arid environments and temperate areas, though is only
rarely found in the tropics (Holm et al., 1977; Meusel and
Jager, 1992). Pitcher (1989) stated that X. spinosum, as
a highly invasive weed, had been introduced to at least
39 countries, though records for many more in Europe,
Australia, Africa, America are available and the real figure
may be higher still (Holm et al., 1977).

In most European countries as well as in Slovakia, it is
considered a naturalised alien non-native species (Greuter,
2006; Medvecka et al., 2012). The species prefers ruderal
and disturbed warm grasslands and weedy places,
roadsides, railway stations and places with disposal and
laundering of wool (Havlicek, 2004). In Central Europe, it
is reported mainly in southern and central Poland (Zajac
and Zajac, 2001), in eastern part of the Czech Republic
(Havlicek, 2004), in central and eastern Hungary (Bartha
et al., 2015) and rare in Trans-Carpathian Ukraine (Dudas
et al., 2018).

A complete survey of the occurrence and a habitat
analysis of X. spinosum has not yet been carried out in
Slovakia. The objectives of this study were to (a) collect
all floristic data (herbarium, published and unpublished)
of the species, (b) present the current and historical
distribution and (c) characterize its typical habitats in
Slovakia in different time periods.

MATERIALS AND METHODS

The study was carried out during the years 2015 -
2019. The mapping of the species distribution in Slovakia
was based on herbarium specimens deposited in public
herbarium collections in Slovakia (BRA, KO, LTM, NI,
PMK, POP, SAV, SLO, SMBB, ZV), Czechia (BRNM,
BRNU, MMI, OL, OLM, PR, PRC), Hungary (BP) and
Ukraine (UU). Acronyms of herbaria follow Thiers (2020)
and small local collections Vozarova and Sutory (2001).
Available published sources (drawn from the database
of locations of higher plants maintained by the Plant
Science and Biodiversity Centre, Slovak Academy of
Sciences, Bratislava, Slovakia) were also used and online
virtual herbarium sources (Virtual herbaria JACQ). The
field survey carried out by the authors was realized. The
map was designed in the program ArcGis, version 9.2. The
mapping grid follows grid template described by Niklfeld
(1971). The phytogeographical division in Slovakia follows
Futdk (1980). Flowering plant nomenclature follows
Marhold and Hindak (1998).

The time periods of occurrence as well as habitat
preferences of Xanthium spinosum were chosen in the 25-
year interval, except for the period before 1900 due to lack
of data. Furthermore, these intervals allowed significant
changes (WWI, WWII, collectivization of agriculture
during communist era in former Czechoslovakia,
disintegration of agricultural cooperatives after 1990)
to be included, which could affect the occurrence and
spread of the species in Slovakia as well as the intensity
of floristic research. Habitat data were obtained from

published works as well as from data on herbarium labels.

RESULTS AND DISCUSSION
Distribution

The presence of Xanthium spinosum was recorded in
all eight phytogeographical districts in the area of the
Pannonian flora (Pannonicum) and it has been occasionally
introduced in 14 districts (and subdistricts) in the area of
the Carpathian flora (Carpaticum). The largest number
of sites was found in south-western and south-eastern
Slovakia (Figure 1, 2).
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Figure 1. Overall distribution of the of Xanthium spinosum L. in Slovakia

Data before 1900 show that Xanthium spinosum
occurred more frequently in the Carpathian region
(especially in lower mountains in West and Central
Slovakia) than in the Pannonian region (Figure 2, 3). The
species reached the territory of Slovakia sometime in the
middle of the 19t century in connection with the import
of wool (Holuby, 1871), as the opinion of its introduction
by Russian troops from the east in 1849 (Resely, 1867) is
doubtful. The Pannonian way of X. spinosum introduction
was described by Kerner (1872).

The species appeared in the southern part of the
Austro-Hungarian Empire in the early 19t century from
Serbia, it had grown around Bratislava and Zvolen in the
middle of the 19" and advanced north through the river
valleys (Reuss, 1853; Resely, 1867). It became a common
weed in some areas (Szontagh, 1864; Kerner, 1872;
Feichtinger, 1899). However, the number of recorded
sites in period 1900 - 1925 is quite low (Figure 2, 3),
although Javorka (1925) reported Xanthium spinosum as
a widely spread weed in the whole area of the former
Austrian-Hungary Empire. It was due to the decline of
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Figure 2. Number of localities of Xanthium spinosum L. in two
main phytogeographical areas of Slovakia during the selected
time periods

botanical activities connected with significant political
events (World War |, the collapse of the Austro-Hungarian
Monarchy) rather than the retreat of the species from
already populated territory.

This consideration is well illustrated by the occurrence
of the species recorded in the subsequent period 1926 -
1950 when more than 40 localities were found (Figure
2, 3). The reasons are obvious - after the establishment
of Czechoslovakia and the consolidation of conditions,
mainly Czech botanists (e.g., Karel Domin, Vladimir Krist)
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participated on intensive floristic research in Slovakia
in the interwar period (Hendrych, 1996). As a result, a
relatively accurate picture of the expansion of X. spinosum
has been established - it occupied primarily the south-
western part of Slovakia and was rarely found in the
south and southeast of Slovakia. It was also rarely found
in the adjacent lower parts of the Western Carpathians.

The largest distribution reached the species in the
following period (1951 - 1975), almost 50 localities were
found (Figure 2, 3, Appendix). It is almost identical to
the previous period; it differs only in the increase in the
number of sites in the south (surrounding of Rimavska
Sobota town) and southeast of Slovakia (localities around
RozZnava and Kralovsky Chimec settlements).

A significant change in the distribution of X. spinosum
happened in the period 1975 - 2000. The number of
detected localities decreased by more than half (15 sites
were found) (Figure 2, 3, Appendix). The reason was
most probably the synergistic effect of several factors
related to the intensification of agriculture in former
Czechoslovakia: the application of herbicides, improved
methods of soil cultivation, new effective methods of
seed cleaning, quarantine measures, changes in land use
etc. These measures were so effective that the species is
missing from the 1970s in the Czech Republic (Havlicek,
2004). They caused also a significant retreat of several
segetal archaeophytes such as Agrostemma githago,
Lolium temulentum or Vaccaria hispanica (David and
Dudich, 1997; Elias, 2006; Elias et al., 2010). Likewise,
the intensification has led to the conversion of pastures
to arable land, for example, the area of salt pastures in
SW Slovakia has decreased from 8300 ha to about 500
ha in 50 years (Sadovsky et al., 2004).

Currently, the occurrence of X. spinosum is the same
as in the previous period. After 2000, only 15 sites were
identified and no significant expansion is expected in the
future. It spreads only locally, for example in connection
with sheep grazing on dikes in the lower reaches of the
river Ondava in south-eastern Slovakia. The species has
inhabited mainly lowland areas in south-western and
south-eastern Slovakia (Figure 3).

Habitats

The knowledge of most favourable habitat type of X.
spinosum was based on literature sources (published as
well as unpublished data) and data on labels of herbarium
sheets. Although in the earlier periods (before 1900
and 1901 - 1925) most data were without habitat type,
gradually, however, the number of data with the missing
habitat type has been decreasing and since 1975 all
X. spinosum localities have included the habitat type.
The analysis of Xanthium spinosum habitat preferences
showed occurrence of the species in four main types of
habitats: ruderal habitats, pastures, river banks and fields
(Figure 4). Ruderal habitats were found as the most typical
for the species - roadsides, waste areas, marketplaces in
settlements, embankments of railway tracks etc., in the
other types, X. spinosum occurred rarely. However, the
main habitat type of the species has also changed over
the last 50 years in connection with the intensification
of agriculture described above. Nowadays, the species
survives especially on (usually sheep) pastures where
there is no mechanical or chemical eradication of the
species and the animals provide spreading of diaspores
(Figure 4).

Literature sources from the 19" century have
mentioned the species' attachment to ruderal habitats.
Holuby (1871) mentioned the survival of X. spinosum in
garbage dumps around the Lubina willage (W Slovakia).
The seeds of the species came here after cleaning the
wool imported from the southern regions of the Austro-
Hungarian Empire. X. spinosum has also been frequently
found in marketplaces and urban areas (Szontagh, 1864;
Markus, 1865; Resely, 1867). Later, in the first half of
20t century, data of pasture habitats have also begun to
appear more frequently (Krist, 1937, 1940). In general,
X. spinosum occupies the same habitats both in Slovakia
and in other areas of its secondary occurrence: cultivated
land, pastures, meadows and riverbanks (Holm et al.,
1977; Pitcher, 1989; Havlicek, 2004).
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Figure 3. Distribution of Xanthium spinosum L. during the selected time periods in Slovakia
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Figure 4. Ratio (%) of habitats occupied by Xanthium spinosum L. in Slovakia in the selected time periods
JOURNAL 310

Central Europea griculture
SN 1332-9049


https://doi.org/10.5513/JCEA01/22.2.3083

Original scientific paper

DOI: /10.5513/JCEA01/22.2.3083

Dud4s and Elias Jr.: Alien weed Xanthium spinosum in Slovakia I: distribution and habitats...

CONCLUSIONS

As shown the study, the species occurs mainly in
southern, warm parts of Slovakia in the lowlands, basins
and low hilly areas (Pannonicum). In the past, it was
temporarily introduced in central and northern Slovakia
(Carpaticum), mainly near railway stations where the
disposal of wool acted as a contaminant in wool due
to its hooked spines, around factories processing and
laundering wool, as well as in pastures grazing mainly by
sheep. Here the species occurred only for a short period
and later disappeared. The number of localities increased
gradually until the 1970s, but then fell sharply due to the
intensification of agriculture. Thus, at present, the species
does not pose a risk to agricultural crops in Slovakia.
X. spinosum mostly occupies open and sunny ruderal
habitats and pastures, rarely river banks. Both in the past
and today, it rarely grows in the fields.
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Appendix 1. List of localities of Xanthium spino-
sum L. in Slovakia

The to the
phytogeographical division of Slovakia (Futak, 1980).

records are arranged according
Historical and foreign language names of localities
(Hungarian, German, Latin) are given in square brackets.
Published data are given with an abbreviated title of the
publication. Abbreviations: S (south), N (north), E (east),

W (west) and its combinations.

Pannonicum

Matricum. 1. Burda Hills: Kovacov, over station, 120
m (Krist 1934 BRNU; M. Deyl 1952 PR). - Kovéacov,
pastures and roadsides (Domin 1928 ined.). - Kovacovské
kopce Hills, 300 m (Kneblova 1951 PR; David 1967
LTM). - Kovacovské kopce Hills, mouth of Hron River,
near bridge, 113 m (Domin 1929 ined.). - Kovacovské
kopce Hills, fields and cart-roads (Domin, Sborn. Muz.,
Bratislava 1931: 21). - Kovacov-Kamenica, Danube River,
gravel bank (Domin 1929 ined.). - Kovacovské kopce,
valley Velkd dolina [Nagy volgyl, pasture, 140 (Domin
1930 ined.). - Chlaba [Helemba] (Valenta 1935 BRA).
- Chlaba, roadside in village (Jehlik 1973 PR; Elias sen.
1981 ined.). 2. Ipelsko-rimavska brazda Region: Bielovce,
hill Rubanisko (226,6 m), abandoned pastures and field
edge, 190-220 m (Elias jun. 2013 NI; Elias jun. in Elias jun.
Bull. Slov. Bot. Spolo¢n. 35/2: 216, 2013). - Cata, Malé
Ludince, Horny vrch hill [Felsé hegyl, 235 m (Jirdsek 1936
PRC). - Pastovce, SSE, steppe (Krist, Spisy P¥ir. F. Masaryk.
Univ. 238: 56, 1937). - Sikenicka [Kisgyarmat] (Barina
and Pifké 2003 BP). - Plastovce, Sipka hill, SW slope, 185
m (Manica 1962 ZV). - Sahy, 227 m (Domin and Jirasek
1936 PRC). - Sahy, Sahovské kopce hills, S slopes, 140-
200 m (Domin 1932 ined.). - Sahy, Kalvaria, 130 - 200 m
(Domin 1936 ined.). - TeSmak, Kopasz hegy, on bank of
Berincok canal, loess, 140 m (David 1984 LTM). - Horné
Strhare, dry rocky pasture (Bohunova 1953 SMBB). -
Modry Kamen, Velké Straciny [Velky Stracin], elevation
point 288 m, clay (Klastersky 1938 PR). - Lucenec
[Losoncz] (Kunszt 1865 BRA). - Hajnacka, roadside
(Klastersky 1938 PR; Futak, Prir. Zborn. Ill: 226, 1948; C.
Deyl 1972 OLM). - Gemerské Dechtare [Détér], under

Ragacské kopce Hills, often, 217 m (Domin 1921 ined.).
- Ozdany - Hodejov - Hrachovo - Cerencany (all data
Hendrych, Preslia 31, p. 187, 1959). - Rimavska Sobota
[Rimaszombat] (Fabry 1863 BRA, 1867 POP; Hendrych,
Preslia 31, p. 187, 1959). - between Rimavskd Sobota
and Niznd Pokoradz, 208-334 m. - Vysna Pokoradz,
mass occurrence (both Domin 1921 ined.). - Pokoradz
[Pokorazy] (s. coll. 1946 BRA). - Rimavské Janovce -
Bottovo (both data Hendrych, Preslia 31, p. 187, 1959). -
Rimavska Sec [Siac] (Domin 1921 ined). 3. Slovensky kras
Karst: Sivetice, 300 m (Hendrych 1954 PRC). - Vidova,
nitrophilous places (Klika 1932 PR). - Plesivec (Domin
1921 ined.; Trapl 1922 PRC). - Ardovo, in village, 300
m (F. Dvoradk 1967 BRNU). - Kecovo, 350 m (F. Dvorak
1967 BRNU). - ponds Brzotinske rybniky (Karasova 2002
not. sec. biomonitoring.sk). - Hrhov, abandoned site
(Krippelova, Acta Instituti botanici Academiae scientiarum
Slovacae. Series A Taxanomica, Geobotanica, p. 229,
1974). - Zadielska kotlina Basin (Unar 1958 BRNU). =
Zadiel [Szadeld], pastures and ruderal sites, 220-300 m
(Thaisz 1908 KO, BP; Domin 1919 PRC; Hendrych 1928
PR; M. Deyl 1934 PR; Krippelova 1972 SLO).

Eupannonicum. 4. Zahorska nizina Lowland: Devinska
Nova Ves, ruderal site, 150 m (Ptacovsky 1924 SLO;
Schidlay 1933 BRA). - Malacky, castle wall (D. Slavonovsky
1958 BRNU). - Skalica, abandoned places and fallows (M.
Béna 1926 BRNU). 5. Devinska Kobyla Hills: Devinska
Nova Ves, near houses near Sandberg (V. Valenta 1938
ined.). - Devinska Nova Ves (Klastersky 1922 PR; Duri$
1922 PR). - Devin [Devény] (s. coll. 1898 BP). 6.
Podunajska nizina Lowland: Bratislava [Pressburg]
(Schneller 1856 BP). - Bratislava, Podhradie [an der
Donau beim Zuckermandel] (Bidumler s. anno BP). -
Bratislava, main station. - Bratislava, Lafranconi, ruderal
site. - Bratislava, Petrzalka, stubbles. - Bratislava,
Petrzalka, swimming pool (all Oplustilova 1953). -
Podunajské Biskupice [Biskupice pri Dunaji], roadside
(Oplustilova 1953). - Modra, roadside (Holuby, Sozn. Ok.
Pez. (ms), p. 152, 1920). - Vini¢né [Schweinsbach,
Svajnsbach] (Holuby 1913 PRC, BRNU; Zigmundik 1913
BRA; Holuby, Pfiroda XIV: 79, 1919; Domin 1920 PRC;

Holuby, Sozn. Ok. Pez. (ms.), p. 152, 1920). - Samorin
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(Resely, Oesterr. Bot. Z., p. 52, 1867). - Blatné [Sarfia],
242 m (Domin 1931 ined.). - Maslovce [Vajas Vatta]
(Mergl 1900 SLO). - Trnava, ruderal sites - Trnava, dump
- Trnava, midden - Trnava, road ditches - Trnava, freight
station (all data Frantova, Prir. Zborn. Il, p. 207, 228,
1947). - Trnava (Szontagh, Oesterr. Bot. Z. XII, p. 265,
1862). - Cachtice, gardens in the village (Szontagh,
Oesterr. Bot. Z. XIV, p. 271, 1864). - Jalsové, Hill 180
(Domin 1931 ined.). - Koplotovce, near football pitch
(Mucina, Zpr. Cs. Bot. Spole¢., Praha 15: 65, 1980). -
Soporiia, clay slopes over Vah River (Domin 1920 ined.).
- Okoc¢ [Ekec], saline soils, 111 m (Krist, Halof Veg. Slov.,
p. 80, 1940). - Beckov, ruderal site (Schidlay 1939 BRA).
- Nové Mesto nad Vahom, Mnesice [Misicz], in gravel
(Knapp, Oesterr. Bot. Z. XIV, p. 342, 1864b). - Horna
Streda, abandoned yard in village (Mucina, Zpr. Cs. Bot.
Spolec., Praha 15, p. 62, 1980). - Piestany, near Vah River
(Hrobatf 1931 PR; Kfistecky 1936, 1937 PRC). - Velké
Kosihy, NW, field (Pluhaf 1988 OL; Travnicek 1988 OL;
Duchacek 2007 PR). - Okanikovo, Mostové, PR Derhidja
(nature reserve), saline soil (Grulich 1986 MMI; Szabdova
2002 not. sec. biomonitoring.sk; Zlinska 2003 not. sec.
biomonitoring.sk). - Sasinkovo, roadside (s. col. 1960,
1967, 1968 BRA). - Risnovce, roadside (s. col. 1957 BRA).
- Hajske [Kepezd] (Krist, Halof Veg. Slov., p. 48, 1940). -
Mocenok, Siky [Szik] farmstead, saline pasture (Sourek
1950 PR; Duchacek 2007 PR). = Trnovec nad Vahom, Sik
farmstead, saline site (Weber 1935 PR). = Mocenok, field
roadside towards farmstead Siky, 120 m (Elias jun. 2001
NI; Elias sen. 2019 ined.). - Mocenok, site Siroké ca 2,5
km SW from the village, midden, 115 m (Elias jun. 2013
NI). - Zitavska Ton, ruderal place (Chrtek et al., Zpr. ¢s.
bot. Spolec., Praha, 7, p. 67, 1972). - Zemianska Ol¢a,
saline site, near road to Guta (Krist, Halof. Veg. Slov., p.
71, 1940). - Bodzianske luky W, pasture (sheep), 108 m
(Elias jun. 2013 NI; Elias, Dité, Meleckova 2013 NiI; Elias
jun. in Elid$ jun. Bull. Slov. Bot. Spolo¢n. 35/2, p. 216,
2013). - Topolcany, Novy Mlyn-Zahrady, right slope (F.
Docolomansky 1957 BRA). -
roadsides and gardens (Schiller, Oesterr. Bot. Z. XV, p.
378, 1865). - Polny Kesov (Jos. Dostal 1955 PRC). -
Surany, Okoman, salt steppe (Grulich 1987 MMI;

Mojmirovce [Urmin],

Muransky 2002 not. sec. biomonitoring.sk). - Surany,
farmstead Akoman, ruderal site, 117 m (Elias jun. 2013
NI). - Nesvady, ruderal place. - Imel, ruderal place (both
Chrtek et al., Zpr. ¢s. bot. Spolec., Praha, 7, p. 67, 1972).
- Martovce, Detvice settlement (Szabdéova 2003 not. sec.
biomonitoring.sk). - Martovce, Gamota (Szabdova 2002
not. sec. biomonitoring.sk). - Zlatna na Ostrove, Pavel
[Pavol] saline soil (Szabéova 2001, 2002, 2003 not. sec.
biomonitoring.sk). - Komarno, Hadovce, saline site near
former Secondary agricultural technical school (=SPST)
(Klokner 1958 PMK). - Komarno, stubbles (s. col. 1958
BRA). - Banovce nad Bebravou [Baaner] (Holuby, Flora
des Trensciner Comitates, p. 55, 1888). - Uhrovec (Zay-
Ugrécz) (Holuby, Flora des Trensciner Comitates, p. 55,
1888). - Nitrianska Streda, Hradovicka, pasture, 250 m
(Schidlay 1944 BRA). - Velky Kyr [Milanovce] (Zertova
1953 PR). - Nitra, sandy banks of river (Schiller, Oesterr.
Bot. Z. X1V, p. 52, 1864). - Nitra, bank of Nitra River, E (F.
Kvapilik 1929 OLM). - Nitra, around the roads near Dolné
Krskany, 140 m (Chrtek et Zertova 1953 NI). - Koliany
[Kolenany] (Domin 1920 ined.). - VelCice, ruderal site
(Elids, Acta Ecol., 16, p. 16 1978). - Vieska nad Zitavou,
roadside, on sand, 300 m (Domin 1920 ined.; Tomasek
1957 BRNU). - Surany, roadside (Maloch 1935 KO). -
Hurbanovo [O-Gyalla], ruderal places (Schiller, Oesterr.
Bot. Z. XV, p. 382, 1865). - Chotin, sandy meadows
(Kaleta 1961 BRA). - Chotin [Hetin], sandy dunes (Krist,
Priroda XXX, p. 294, 1937). - Srobarova, ruderal place -
Marcelova, ruderal place (both data Chrtek et al., Zpr. ¢s.
bot. Spolec., Praha, 7, p. 67, 1972). - Marcelova, in the
farm area (Elids sen. 1982 ined.). - Velké Lovce, Maridnska
Calad, monastery courtyard (Domin 1930 ined.). - Moca
[Dunamoc], ruderal places (Weber 1935 BRA). - MuZla
ruderal site, 120 m (Chrtkova 1968 PR). - MuZla, pastures
(Weber 1936 PR). - Kamenin, saline site (Domin 1936
ined.; Hodoval 1969 BRA). - Cifare, pasture on right bank
of stream Telinsky potok, loess, 180 m (David 1984 LTM).
- Modrany, ruderal place (Chrtek et al., Zpr. ¢s. bot.
Spoleé., Praha, 7, p. 67, 1972). - BU¢, pastures near
crossroad (Grulich 1988 MMI). - Moca, ruderal place
(Chrtek et al., Zpr. ¢s. bot. Spolec., Praha 7, p. 67, 1972).
- Bu¢, Bucske slanisko saline site (Szabdova 2002 not;
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Zlinska 2003 not.; Szabdovda 2013 not., all sec.
biomonitoring.sk). - Buc¢ SW, ruderalized saline pastures
(Elids jun. and M. Sadovsky 2003 NI). - Kravany nad
Dunajom, ruderal place (Chrtek et al., Zpr. ¢s. bot. Spolec.,
Praha, 7, p. 67, 1972). - Radvan nad Dunajom, ruderal
place (Chrtek et al., Zpr. ¢s. bot. Spole¢., Praha 7: 67,
1972). - Kozarovce, rock Kozarovska skala, foothill, pig
pasture (Domin 1936 ined.). - Levice, ruderal places in
town (Knapp, Oesterr. Bot. Z. XIV, p. 106, 1864). -
Hronovce, Vozokany nad Hronom, N from collective farm,
field side, loess, 130 m (David 1993 LTM). - railway track
Starovo - Muzla, 125 m (Domin 1929 ined.). - Darmotské
kopce Hills, between Hegyfarok and Kapitolsky dvor,
edge of corn field, 124 m. - Darmotské kopce Hills, Bela,
Dubnik hill, eastern slope, roadside (both Domin 1936
ined.). - Cenkov, Hill 110, sands (Krist, Pfiroda XXX, p.
295, 1937). - Sttrovo [Parkany] (Kerner, Oesterr. Bot. Z.
XXII, p. 382, 1872). - Sttirovo [Parkan], Darmotské kopce
hills (Domin 1929 PRC). - Stdrovo [Parkaii], Danube river,
sandy banks (Domin 1920 ined.). - Sttrovo [Parkari], field,
110-125 m (Domin 1921 ined.). - Nana, roadside and in
the field (Kerner, Oesterr. Bot. Z., p. 382,1872; M. Deyl
and J. Sojak 1964 PR). - Starovo (J. Palasek 1955 OL). 7.
Kosicka kotlina Basin: Turfa nad Bodvou [Torna], 200 m
(Zivotsky 1880 PRC; Jos. Dostal 1927 PRC). - Valley of
Turna (Brym, Krasy Slovenska XI, p. 104, 1932). -
Drienovec, desert site - Budulov, road margin - Kechnec,
desert site - Geca, abandoned site —Haniska, desert site
- Trstené pri Hornade, junkyard - Krasna nad Hornadom,
junkyard (all data Krippelova, Acta Instituti botanici
Academiae scientiarum Slovacae. Series A Taxanomica,
Geobotanica, p. 229, 1974). - Vysny Lanec, dug ground
- Kosice, part Saca, (both data Krippelova, Synanthrope
Vegetation des Beckens Kosicka kotlina. Vegetacia CSSR,
B4. Bratislava, Veda, p. 100, 1981). 8. Vychodoslovenska
nizina Lowland: Vranov nad Toplou, Cemerné (L. Dostal,
Biologia 28/7: 592, 1973). - Vranovské DIhé, roadside
ditch (L. Dostal, Zborn. Vychodoslov. Muz., ser. AB, XVII:
82, 1976). - Hencovce, abandoned places and roadsides
(L. Dostal, Zborn. Vychodoslov. Muz., ser. AB, XVII: 82,
1976). - Podcicva, alluvium of Ondava River, near bridge
(L. Dostal, Zborn. Vychodoslov. Muz., ser. AB, XVII: 82,

1976; Dudas in 2019 not confirmed). - Zemplinske
Hradiste, Ondava River, pasture under dam near mouth
of canal Julov kanal, mass occurrence (Dudas 2016 SAV).
- Brehov, Velky vrch hill, over Ondava River, 200-257 m
(Manica 1969 ZV). - Brehov, Ondava River, pasture under
bridge (Dudas 2017 BRNU, KO). - Zemplin, abandoned
pasture at farmyard (Dudas 2017 KO, 2018 BRNU). -
Ladmovce, SE, saline site (Travnicek 1992 OL). - Somotor,
dead oxbow, littoral (Zaliberova 1979 OLM). - Somotor,
pasture on hills (Margittai, Bot. Kézl. 26: 31, 1929). -
Vini¢ky [Seleska], 100 m (Sourek 1954 PR). - Streda nad
Bodrogom, Veterné piesky site (Mikolas 1989 KO; Dudas
2018 KO). = Streda nad Bodrogom, Tarbucka hill, NW
foothill (Grulich 1988 MMI). = Tarbucka, foothill, sandy
oversift, 110-150 m (Margittai, Sborn. P¥ir. KI. Kosic II: 86,
1935). - Vojany, 100 m (Jos. Dostal 1947 PR). - Rad,
cutoff of Latorica River (Mikolas 1984 KO). - Pavlovo,
Kerestir farmstead, pasture (P. Kusak 1990 OLM). -
Slovenské Nové Mesto, pig pastures, 100-110 m (Domin
1932 ined.). - Kralovsky Chlimec, Vysoka hora hill, pasture,
200-250 m (Manica 1969 ZV). - Vinné (V. Pospisil 1958
BRNM).

Carpaticum

Praecarpaticum. 9. Biele Karpaty Mts. (southern part):
Lubina, ruderal places (Holuby, Kvetena Javor. 24, 1871).
- Trencianske Bohuslavice [Bohuslavice], farmstead,
roadside (Holuby 1895 PR, 1896 BRA). 10. Malé Karpaty
Mts.: Bukova [Jablonica, Biksard settlement], pasture, 320
m (Krist 1936 BRNU; Valenta 1936 BRA). - Smolenice,
valley under Wetterlin hill, 200 m (J. Nevole 1948 BRNU).
12. Tribe¢ Mts.: Jelenec, Gymessky Kostol, pasture (Vlach
1927 PRC). - Nitra, Zoborské vrchy Mts. (Vlach, Véda prir.
X, 1929). 13. Strazovské and Sulovské vrchy Mts.: Trencin
(Szontagh, Oesterr. Bot. Z. XIV: 273, 1864). - Prievidza (S.
Magdolenova 1968 BRA). 14a. Pohronsky Inovec Mts.:
Nova Bana, Hron [Gran] River, bank (Knapp, Oesterr. Bot.
Z. XIV: 116, 1864a). - from Rudno nad Hronom towards
Nova Bana (Knapp, Oesterr. Bot. Z. XIV: 115, 1864a).
14b. Vtaénik Mts.: Ziar nad Hronom [Garam Keresztur]
(Abaz 1895 BP). - Kremnica (Zechenter s. dato BRA). 14c.
Kremnické vrchy Mts.: Banska Bystrica, Radvan, roadside
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(Markus, Oesterr. Bot. Z. XV: 308, 1865). 14d. Polana
Mts.: Detva (Reuss, Kvétna Slovenska, p. 275, 1853).
14e. Stiavnické vrchy Mts.: Pren¢ov [Prencow] (Kmet
1897 BRA). - Zibritov, under Krompach hill, near pasture,
470 m, only one plant (Schieber in Dudas (ed). Thaiszia
- J. Bot. 29/2: 236, 2019). - Hodrusa [Hodris], towards
Zarnovica nad Hronom [Zsarnovisc] (Knapp, Oesterr.
Bot. Z. XIV: 115, 1864a). 14f. Javorie Mts.: Krupina, Biely
Kamen, only one plant (M. Horvathovad 1969 BRA). -
Krupina [Karpfen], ruderal places and train lines (Markus,
Oesterr. Bot. Z. XV: 360, 1865). - Kalinka (Vitousek 1896
BRNU). - Divin (Reuss, Kvétna Slovenska, p. 275, 1853).
15. Slovenské rudohorie Mts.: Luc¢enec, Pila (Freyn, Verh.
Z.-B. Ges. Wien XXII. Abh 1872: 349). - Cinobana (Reuss,
Kvétna Slovenska, p. 275, 1853). 15. Slovenské rudohorie
Mts. / 16. Muranska planina Plateau: Tisovec (Szontagh,
Oesterr. Bot. Z. XVI: 149, 1866). 18. Stredné Pohornadie
valley: Mala Vieska, under Vapenica hill (Jurko, Veg. Stred.
Pohornadia 1951: 80).

Intracarpaticum. 26b. Spisské kotliny Basins: Spisské
Vlachy [Wallendorf in der Zips] (Sagorsky and Schneider,
Fl. der Zentralkarpathen Il: 224, 1891).

Beschidicum occidentale. 28. Zapadné Beskydy Mts.:
Zilina, railway embankment (Holuby, Oesterr. Bot. Z.
XXIV: 321, 1874). - between Byt¢a [Bicsitz] and Zilina
[Sillein], road edge (Rowland, Presb. Ver. lll. 1, p. 22, 1858).

Beschidicum orientale. 30a. Sarisska vrchovina hill
area: Sebastova, roadside (Majovsky, Biologia IX, p. 149,
1954).

Common and unclear data (not mapped):

Malé Karpaty Mts. (s. col. 1920 PRC). - Gemer area
[Gomor] and Sari$ area [Saros] (Hazslinskyi s. anno BP).
- Kosice, fields, roads, vineyards (Pawlowski, Verh. Ver.
Nat. Presb. I: 27, 1856). - near Poprad at Kezmarok
(Haussknecht, Oesterr. Bot. Z. XIV: 208, 1864). - trough
of Sajava River up to Plesivec and Vy$na Revtca (Reuss,
Kvétna Slovenska, p. 275, 1853). - Slovensky kras (Dostal,
Vel. Kvet. CSR IV: 41, 1933). - Bratislava, surroundings
(Bolla, Verh. Ver. Nat. Presb. I: 10, 1856). - Tribecské
kopce Mts., W foothills from DraZovce through Oponice
up to Kovarce, abandoned and ruderal places (Domin
1920 ined.). - valley of Cirocha River from Humenné up
to Stakc¢in (Behrendsen, Bot. Zeit. XXXIV: 682, 1876).
- Latoricko: Oborin - Bol (J. Maly 1996 BRNU). - from
Castkovce towards Trnava (Holuby, Oesterr. Bot. Z. XX:
363, 1870). - in villages on foothills in line Smolenice -
Bukova [Biksard] - Jablonica (Nevole, Prace Mor. PF. Sp.
VI.5, p. 120, 1931). - Stary Bar (V. Hodoval 1977 BRA).
- Plastovce? [Plasterce] (Domin 1932 ined.).
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