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Abstract: This paper presents data on the distribution of Ventanata
dubia in Slovakia. | recorded the species in 145 quadrants of the Central
European mapping grid. The majority of these records occurred in the
Pannonian region, especially in the phytogeographical districts of
Podunajskd niZina, Burda and Ipelsko-rimavskda brazda Region of
southern Slovakia. In the Carpathian region, the species has a scattered
to rare distribution pattern and is only found in the area associated with
the pre-Carpathian flora, especially in the Stiavnické vrchy Mountains.
Ventenata dubia most often occupies dry grassland habitats, but also
frequently occurs in human-modified habitats (quarries, unpaved roads
through agricultural fields and grasslands, vineyards). It rarely occurs on
forest edges or in open forests. The grass was recorded on loessal,
saline, quartzite, and limestone soils, but most often on shallow soils
with high basalt (volcanic) rock content. At present, it is among the less
threatened plant species of the Slovak flora (NT).

Keywords: central Europe, grasses, mapping, occurrence.

Introduction

Annual grasses typically exhibit r-selected life-history strategies which allow them
to tolerate grazing in natural habitats better compared to perennial K-selected grass
species (Diaz et al. 2006). Annual grass species can also more quickly colonize newly
created open habitats, often associated with more recent (secondary) range



expansion (Oka 1983; da Silveira Pontes et al. 2015; Kirdly & Hohla 2015; Mesterhazy
et al. 2021). After being introduced into a new region, such plant species often
become invasive; causing serious problems such as reducing native species
biodiversity, altered community composition and structure, ecosystem modification,
and altered disturbance (e.g., fire) regimes (Linder et al. 2018; Kerns et al. 2020).

Ventenata dubia (Leers) Coss. (syn. Avena dubia Leers) is an example of the kind of
annual grass described above. The species is widely distributed across Eurasia, from
North Africa (Algeria, Morocco); southwestern and southern Europe (Portugal,
Spain, France, Italy); across North-western (Belgium, now extinct), Central
(Germany, Austria, Czech Republic, Slovakia, Hungary), South-eastern (former
Yugoslavia, Albania, Bulgaria, Romania, Moldova, Greece) and Eastern Europe
(Ukraine, South European Russia); to the Caucasus Region (Azerbaijan, Armenia,
Georgia), Turkey, Kazakhstan and Iran (Prokudin et al. 1977; Hamzeh'ee et al. 2008;
Denchev & Denchev 2018; Clayton et al. 2018; Alomran et al. 2019; POWO 2021).
Ventenata dubia has spread secondarily in Europe as well as in East Asia. In Europe,
it was found as a casual alien in Great Britain (Copping 1987), Denmark (Skipper et
al. 2020), Switzerland (Conert 1994), Poland (Frey & Pazsko 1998) and Finland
(Kalleinen 2002 as cited in Lampinenen & Laiho 2021), and was recently introduced
into Japan (Koba et al. 2005). However, V. dubia has become invasive with severe
ecological consequences and high economic costs in western North America, where
the grass is raising concerns as it rapidly spreads into multiple native plant
communities in the United States and Canada (Novak et al. 2015; Alomran et al.
2019; Pervukhina-Smith et al. 2020; Ridder et al. 2022).

The recent occurrences and geographic distribution of V. dubia in Slovakia is not
well known. Dostél & Cervenka (1992) mentioned its presence in lowlands; the lower
Carpathian Mountains (Biele Kapaty Mts., Tribe¢ Mts.), the area surrounding of
Piestany and Nové Mesto nad Vahom (W Slovakia), and the upper portion of the
Nitra River. The lack of occurrence and distribution data for this grass means that it
is considered to be very rare in Slovakia (Ferakova et al. 2001). Unfortunately, recent
research has not explicitly assessed the status of this species (Biela 2010; Turis et al.
2014). This study was conducted to fill this knowledge gad concerning the
distribution of V. dubia in Slovakia. In addition, these data can be used to
characterize the range of habitats the grass occurs in and to assess threats
(conservation status) of the species.

Material and Methods

The distribution of V. dubia in Slovakia was ascertained using revised herbarium
specimens from 20 herbarium collections (BP, BRA, BRNM, BRNU, herbarium of the
Protected Landscape Area Ponitrie, KO, LTM, MMI, NI, OLM, PMK, PRC, PR, SAV, SLO,
SMBB, VT, W, ZAM, ZV and the USDA-ARS EBCL herbarium), published manuscripts
(using the floristic data file of the Department of Taxonomy of Higher Plants of the
Botanical Institute of the Slovak Academy of Sciences in Bratislava), and the webpage
Virtual Herbaria (https://herbarium.univie.ac.at/database/collections.htm).
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Acronyms of herbaria are given according to the work of Thiers (2022+); and in the
case of regional herbaria, according to Vozarova & Sutory (2001). A list of localities
is provided as an appendix to this paper. In the appendix, citations up to the year
1952 are presented according to Futdak & Domin (1960), research published after
1952 are presented in an abbreviated form. Data for a single locality are arranged
chronologically. The current names of municipalities are given according to Majtan
(1998); the original names on herbarium labels that are different from the above are
givenin brackets. The map was processed in Corel Draw using the map grid described
by Niklfeld (1971).

The nomenclature of higher plant taxa coincides with that of Marhold et al. (2007).
Herbarium and literature data are arranged according to phytogeographical districts
published by Futak (1984). Data on habitat type and elevation were obtained from
herbarium labels, and publications/manuscript notes, respectively. The risk
assessment of V. dubia in Slovakia is based on IUCN rules (2012). A 24-year interval
was used to present the data.

Results and Discussion

Distribution

Ventenata dubia was recorded in 145 quadrants of the Central European mapping
network (Fig. 1). These records indicate that the centre of the distribution of the
grass in Slovakia occurs in the eastern part of the Podunajska niZina lowland, in the
Burda hills district, and in the western part of the Ipelsko-rimavska brazda region.
Similar to other thermophilic plant species, V. dubia probably spread northward into
Slovakia from southern refugia, through the Danube Valley, during times of
favourable climate following the last glacial period (Krippel 1986). This dispersal
pathway was reported for Scorzonera purpurea, which migrated from South-eastern
Europe, along the Danube River Valley, to the west and northwest (Meindl et al.
2016). Ventenata dubia spread northward along the tributaries of the Danube,
especially the rivers Ipel'and Hron, and now occurs in the areas adjacent to the lower
Carpathian Mountains. Within those regions, V. dubia was common in the Stiavnické
vrchy Mountains: it was recorded in 16 quadrants. The species apparently spread
into this region, from the south and the west, where it found suitable habitats and
climatic conditions (especially southern rocky slopes with sparse vegetation cover).
Hlavacek (1985) reported V. dubia from various localities in this region, and the
results presented in the current study confirm this previous finding.

Ventenata dubia apparently spread from the Hron River Valley to neighbouring
phytogeographical units (Pohronsky Inovec Mts., Vtacnik Mts., Kremnické vrchy
Mts., Polana Mts.), but it occurs only rarely in these units and may not persist in
some localities in this region (see Futak 1943). Similarly, V. dubia may have spread
northward in eastern Slovakia along the Bodrog and Tisa Rivers.

Ventenata dubia most often inhabits lowlands and low-elevation hilly areas
(approximately 70% of all localities), and it was found only rarely at higher elevations
(>500 m) (Fig. 2). In Slovakia, the highest elevation the grass was previously reported
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in 650 m, at Banska Stiavnica, Kremenisko, in the Stiavnické vrchy Mountains (J. Svec
1939 LTM). Cserey (1897) reported it from the same region, from the Paradajz Hill at
an elevation of approximately 900 m, but this report is now considered doubtful
(Hlavacek 1985). Sutory (1996) described a similar elevational distribution for V.
dubia in the Czech Republic; likewise, the maximum elevation of the grass in the
Czech Republic was reported to be 600 m above sea level.

Habitats

During the examination of herbarium sheets, as well as assessment of the relevant
literature, | also recorded the habitat types V. dubia. Although about one-third of the
V. dubia occurrence data did not contain such information, other data supplemented
by field research allow me to conclude that this species is most closely associated
with dry grassland habitats (Fig. 3) mostly of the Festuco-Brometea class Br.-Bl. et Tx.
1944 (Skodova et al. 2014). In addition, it is relatively common in human-modified
habitats such as quarries, roads through agricultural fields, and vineyards (~27% of
occurrences). It rarely occurs on forest edges or in open forests (~14% of
occurrences). These results largely confirm previously reported habitat type data for
V. dubia, both in its native range and areas into which the grass has more recently
expanded its range (Prokudin et al. 1977; Dostal & Cervenka 1992; Conert 1994; Crins
2007; Novak et al. 2015; Alomran et al. 2019; Pervukhina-Smith et al. 2020). The
presence of V. dubia in forests and forest edges indicates that the species is not only
a heliophyte, but it is also a helioscyophyte. These properties also explain the
successful and rapid spread of the grass into certain forest communities in western
North America (Tortorelli et al. 2020).
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Fig. 1 The distribution of Ventenata dubia in Slovakia. The yellow and orange areas represent the
thermophilic phytogeographical districts of the Pannonian region and the other colours represent the
mountain areas of the Carpathian region (Futak 1984).
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Data analysis and field research also reveals that the species occupies various soil
substrates. Ventenata dubia was reported on loessal, saline, quartzite, and
limestone soils, but most often on shallow soils with high basalt (volcanic) rock
content. The occurrence of the species on salt steppes in SW and SE Slovakia is a new
finding of this study. Ventenata dubia is considered to be a glycophyte in Central
Europe — a species that does not tolerate soils with high salt content (Jurko 1990;
Borhidi 1995; Chytry et al. 2018). However, a similar result was reported for V. dubia
in Hungary, where the species was reported from several localities in the Hortobdagy
region (SE Hungary) (Lukacs et al. 2017; Dedk et al. 2019). The Hortobagy region is
the largest area containing inland saline vegetation in Central Europe (Molnar &
Borhidi 2003; Elias et al. 2021). The grass cannot be considered a true halophyte, but
it does appear to be a salt-tolerant plant which occurs mainly in non-saline soils.

Threat

The results of this study reveal that V. dubia is a relatively common species of the
Slovak flora. The number of reported localities increased over time, and the
maximum number of reports occurred in the 1951 — 1975 time period (Fig. 4). At this
time, intensive floristic research was conducted in southern Slovakia (Chrtek 1961;
Hendrych & Chrtek 1964; Neuhaduslovda-Novotnd & Neuhdusl 1966; Smejkal &
Vicherek 1970), and many specimens were deposited in herbaria. There was a
noticeable decline in reports of the species following the 1951 — 1975 time period.
This is most likely explained by a decline in research interest in the southern part of
Slovakia. This lack of data led to the inclusion of V. dubia on the Red List, in the EN
(endangered) category, in the 1990s (Ferdkova et al. 2001). However, when attention
was focused on this region once again (David 1988, 1994; David & Vozarova 1990;
Biela 2010), the number of localities within which the grass was reported increased
greatly. Because of this recent data, the status of V. dubia was changed to the NT
category (near threated) for both the Carpathian Region (Turis et al. 2014) and for
all of Slovakia (Elids et al. 2015). This change in status is also confirmed by this study.
If the number of localities with V. dubia from the last two time periods are totalled,
the presence of the grass has been confirmed in 63 new sites, since 1991. These 63
sites are almost equal to the number of localities in which the species was reported
during the 1951 — 1975 time period (72 localities).

However, it is also true that several sites were the grass has been reported have
disappeared and some populations have become extirpated. For example, the
species apparently no longer occurs in the Biele Karpaty Mountains (Mertanova &
Smatanova 2006; Skodovd 2007), where J. L. Holuby listed several localities in the
vicinity of Nové Mesto nad Vahom (Holuby 1888). Based on the results of this study,
the threat status of the species in Slovakia is accurate, and does not need to be
changed.

The situation is similar for other countries of Central and Southern Europe. In
Hungary, V. dubia is relatively common, especially in the northern and eastern parts
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Fig. 2 The distribution of Vententa dubia in Slovakia at various elevations. The x-axis represents
elevation intervals in metres, and the y-axis represents the percent of localities for each elevation
interval.
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Fig. 4 The number of Ventenata dubia localities reported across different time periods in Slovakia.



of the country (Bartha et al. 2015). The grass is not classified as a rare species in
Hungary (Kiraly 2007). It is not classified as an endangered species in ltaly either
(Orsenigo et al. 2021). The species was placed in the "G+ = lower risk” category in
Germany (Bundesamt fir Naturschutz 2018; Uebeler et al. 2008). Ventenata dubia is
also regionally rare in Romania (Dragulescu 1996), but the species was not included
in the Red Book for Romania (Dihoru & Negrean 2009). On the other hand, the grass
is considered very rare in some countries - it is classified as critically endangered in
Austria (Niklfeld & Schratt-Ehrendorfer 1999), Croatia (Nikoli¢ & Topi¢ 2004), and the
Czech Republic (Grulich 2012). Taken together, the information presented here
concerning the status of V. dubia in Slovakia points to the importance of
comprehensive and current plant surveys to accurately assess the conservation
status of this grass in its native range.
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Appendix
List of localities with occurrence of Ventenata dubia in Slovakia. The records are
arranged according to the phytogeographical division of Slovakia (Futak 1984).

Pannonicum

1. Burda hills: Kovacovské [Darmotské] kopce (Domin 1936 ined.; M. Deyl 1951 PR). —
Kamenica nad Hronom, NW, unpaved road to Skaly hill, 185 m (Elias jun. 2014 NI). — Kovacov
[Kovacspatak], Skaly hill [Sziklas], path edge, 200—-300 m (Boros 1939 BP; Karpati 1939 BP) —
Chlaba, dry grasslands upper the Velka dolina valey, 220 m (Elias jun. 2020 NI). 2. Ipelsko
rimavska brazda region: Levice, Kalvaria site, 208 m (Jirasek 1936 PRC). — Levice, Staré Levice
site, vineyards and field edges (Krist, Sborn. Pfirodov klubu Brno, 1937/1936: 51). — Levice,
Vapnik [Siklé8] hill, grasslands, 180 m (Krist 1935 BRNU, I. c.). — Levice, Kusa hora hill, 205—
225 m (Vozéarova 1984 LTM; David 1984 LTM, 1988; David & Vozarova, Bioldgia 45: 442, 1990;
Elias jun. 2016 NI; Sforza & Novak 2016 USDA-ARS EBCL herbarium). — Levice, Malé Krskany
[Levice], Velké drevo hill, ruderal sites, 259 m (Jirasek 1936 PRC). — Levice, Malé Krskany,
clover field, 195 m (Osvacilova 1956 NI). — Kalin¢iakovo, in the old vineyard, 200 m (Jos. Dostal
1968 PR). — Sikenicka [Sikeni¢ky, Darmotky], sub-ruderal place, Sarkari site, 200 m (Jos. Dostal
1960 PR). — Bajtava, field edge, 198 m. — Lela [Léled], field edge, 128 m (both data Domin
1936 ined.). — Nova Dedina, Opatov4, meadows and roads edges, 280—-304 m (Smetanova
2010 LTM). — Gondovo, NE, grasslands, 240 m (M. Biela 2008 LTM). — Horsa, Horsianska dolina
valley (David, Acta Mus. Tekoviensis 5: 25, 2004). — Horsa, sunny slopes in abandoned stone
pit N from the village, 211 m (Majovsky 1967 SLO). — between Zemberovce and Jalakiova,
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meadows, 250-280 m (Osvacilova 1957 NI; Jos. Dostal 1967 PR). — between Hontianska
Vrbica [Darmoty] and Santovka [Santov], forest clearing and forest, 230 m (Osvacilova 1956
NI; Jos. Dostdl 1966 PR). — Trhynia, near the village, 200 m (Sojak 1959 PR). — Trhyia [Trgynal,
in the old vineyard, 200 m (Jos. Dostal 1967 PR). — Pastovce, on the hills (Ferd. Weber 1936
PR). — Jabloriovce, querry north direction from the village, 320-340 m (Kostal & Vadel 2015
herb. S-CHKO Ponitrie, Bull. Slov. Bot. Spolocn. 38: 90, 2016; Elias jun. 2016 NI; Sforza & Novak
2016 USDA-ARS EBCL herbarium). — Hontianske Nemce, dry slopes upper the train stop, 290
m — Hontianske Nemce, Pivnica farmstead, circa 3 km W from the village, field edge, 310 m
(both data Vicherek 1968 BRNU; Smejkal & Vicherek, Zpr. Cs. Bot. Spoleé. 5: 51, 1970). —
Dvorniky, grasslands in elevation point 303.6 m, 250 m (Cvanéara 1975 BRNM; Sutory 1975
BRNM). — Horné Tudrovce, sunny hill near stone pit, 200 m (Weber 1960 BRA; J. Dvorak 1962
BRA; Manica 1962 ZV). — Dolné Semerovce, Zlata site, abandoned vineyards, 195 m (Elias jun.
2015 NI). — Dolné Semerovce, near Dolny Oslas hill, 140 m (Elids$ jun. 2015 NI). — Slatina
[Szalatnya] (Kitaibel 1803: 232; Reuss sine data in Domin ined.). — Plastovce, Babica hill, dry
grasslands, 260-280 m (Elid$ jun. 2014, 2017 NI). — Plastovce, Cierny hrad [Congrad] hill (sine
coll. sine data PR; Weber 1961 BRA, BRNM). — Plastovce, Sipka hill, dry slopes, 260-270 m
(sine coll. sine data PR; Weber 1930 OLM, 1960 BRA; Cernoch 1961 BRNM; Smejkal et
Vicherek 1968 BP, BRA, BRNM, BRNU, PR, PRC, SAV, SLO; Sktivanek 1968 BRNM; Vicherek
1968 BRA, BRNU). — Plastovce, Terno hill, southwestern slopes, 240 m (Elias jun. 2015 NI;
Elias et al., Bull. Slov. Bot. Spoloén. 39/2: 164, 2017). — Horné Rykyncice, Churchot, 250 m
(Grestiak 1963 ZV). — Horné Rykyncice, Sanda hill, SW rocky slopes, 320 m — Medovarce, Pod
zavozom site, 200—240 m — Medovarce, SW slopes of elevation point 341.6 m, 280 m (all data
Elids jun. 2014 NI). — Domaniky, sunny slopes upper the road to Dudince (Valenta 1999 BRA).
— Domaniky, Krupinska planina Plane, on the south-east slopes situated above the village and
the public road 250-700 m SWW from the church in the village, rocky and grassy areas, 200
m (Danihelka, K. Chytry, M. Chytry & ProkeSova 2020 BRNU). — Unatin (Chrtek, Acta Univ.
Carol., Biol., p. 34, 1961; Hlavacek, Fl6ra CHKO Stiavnické vrchy, p. 581-582, 1985). —
Cabradsky Vrbovok, Horné Tale hill, sunny slopes, 360 m (Elid$ jun. 2015 NI). — Cabradsky
Vrbovok, near the ruins of the Cabrad castle, andesitic soil, 340 m (Chrtek & Sourkova 1975
PR). — Sahy, Velky vrch hill [Magas hegy], 230 m (Weber 1934 BRNM; Eli4$ jun. 2013 NI). —
Sahy, NW edge of forest near Velky vrch hill [Magas hegy], 200 m (Sourek 1957 PR). — Horné
Turovce, in dry sites upper village (Ferd. Weber 1937 PR). — Sahy NW, Plieska hill, pastures,
200 m (Chrtek sen. 1957 PRC). — Sahy, Somos hill, in Quercus forest, 190 m (Cernoch 1954
BRNM). — Sahy, abandoned pastures in foothill of Driefiok (Somog) hill, 185 m (Elia$ jun. 2016
NI; Sforza & Novak 2016 USDA-ARS EBCL herbarium). — Sahy, Olvar farmstead, foreststeppe,
220 m (Chrtek sen. 1957 PRC). — Ipelské Predmostie [Hidvég] (sine coll. 1934 PR). — Vinica,
Straz hill [Orhegy], steppe vegetation, 300 m (Cernoch 1954 BRNM). = Nekyje, Straz hill
[Erhegy], southern slopes, 300 m (Sourek 1954 PR). — Vinica, Kohut hill [Nyergeshegy], dry
open oak forest (Hynst 1952 OLM). — Pribelce (Hallonova 1980 SMBB). — Malé Dalovce, ravine
— Pincind, dry meadows (both data Svobodova 1962 NI). — between Slovenské Darmoty and
Sklabing, field edges — Sklabina, loes hills east from the village (both Domin 1933 ined.). —
Zavada, SW from Lucenec town, pastures 1,5 km N from the village (Skalicky 1983 PRC). —
Mucin [Mucina] (Vojtun 1966 KO). — Malinec, Hdmor farmstead, southern slope upper the
settlement, 450 m (Kihn, Prace Obor. Bot. Zool. Brno, 1976: 49). — Filakovo [Fiilek] (Theuber
1944 BP). — Cakanovce, unpaved road SW from the settlement, 320 m. — Vecelkov, gravel
road in eastern slope of the Borievka hill, 360 m. — Vecelkov, Duniva hora hill, bottom of
abandoned stone pit, 580 m. — Stara Basta NW, pastures and unpaved road towards to Pusty
hrad site, 300—400 m. — Gemersky Jablonec, Vodokas farmstead, grasslands, 240 m (all data
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Elias jun. 2015 NI). — Hajnacka, field road between Zabodské hill and Rohac hill, 350 m
(Cernoch 1954 BRNM). — Hajnacka [Ajnacsks], Rohad [Ragasalyia] hill, grasslands, 500 m
(Vrabélyi 1865 BP; Svestka 1933 BP, BRA, BRNM, BRNU, NI, OLM, PR, PRC, SLO, ZV, 1937f:
267). — Ragalské kopce, Hajnacka, at the southern edge of the forest on Zaboda hill
[Zabodaké], 400 m — Hajnéacka, near the rural road, 400 m (both Sourek 1954 PR). — Hajnacka
[Ajnacské], Plesivec hill [Szarko], oak forest (Huljak 1941: 38). — Tachty, elevation point 406.1
m SW from the village, 400 m (Elias jun. 2015 NI). — Jesenské, Fusom [Fuson] hill, forest
clearing, 362 m (Unarova & Unar 1935 BRNM). 3. Slovensky kras karst: Kecovo, near the
Domica cave (Futdk in Hendrych & Chrtek, Acta Univ. Carol. Biol. 1964: 1-59, 1964; Virdk et
al., A Gomor—Tornai-karszt fléraja. Enumeréacié / Fléra Gemersko-turnianskeho krasu.
Enumerdcia. Aggteleki Nemzeti Park Igazgatdsag. Josvafd, p. 832, 2016). 5. Devinska Kobyla
hills: Bratislava, Devinska Kobyla hill, southern slopes, 250 m (Ptacovsky 1928 SLO; Krist 1938
BRNU; E. Kralik 1997 SLO). — Bratislava, part Dabravka, Hlavy hill, 270 m (Valenta 1970 BRA).
— Bratislava, part Dubravka, Dubravska Hlavica hill (E. Kralik 1997 SLO; Valenta 1998 BRA,
Ondrasek & Valenta, Bull. Slov. Bot. Spolo¢n. 21: 87, 1999). — Bratislava, part Dubravka,
Quercus forest opposite to Svamperiky site [Schwabenberg], 340 m (Valenta 1939 BRA). —
Bratislava, part Dubravka, slopes of Devinska Kobyla Hill, open forest (K. Ptacovsky 1928 SAV).
— Bratislava, part Patronka, meadow (Schidlay 1931 BRA). 6. Podunajska niZina lowland:
Bratislava [Pressburg], along train lines to Vienna (Fuchs 1859 SLO). — Bratislava [Pozsony,
Pressburg] (Eschfaeler 1879 BRNU; Brancik sine data BP). — Bratislava, Dynamitka site (V.
Nabélek 1936 BRA, SAV). — Svaty Jur [S. Georgium], near train lines (Bolla 1845 SLO, 1856a:
7). — Myslenice [Grinaviae], fields (Holuby 1916 PRC). — Pezinok [Bazinium], fields and dry
grasslands (Holuby 1900 NI, 1920 PRC; Zoznam rastlin cievnatych okolia Pezinského, SAV,
Bratislava, 1956). — Pezinok, Panholsky haj [Bahnwald], field edges (Holuby 1919 PRC). —
Modra, fields (Mergl 1895 SAV, SLO; Holuby 1914 BRA). — Boleraz, field edges (E. Kralik 1978
SLO). — Nové Mesto nad Vahom [Waagneustadt] (Keller, 1867: 212). — Beckov, fallows
(Holuby 1888a: 150). — Tovarniky [Tavarnok]. — BaSovce [Bassoc]. — Nitrianska Streda
[Nyitraszerdahely] (all data Scheffer 1927: 278). — Besa, hill opposite to train stop, 180 m
(Valenta 2001 BRA). — Jesenské, grasslands near the train stop, 205 m (Elias jun. 2013 NI). —
Mochovce, Dobrica hill, dry grassland, 300 m (Elias jun. 2016 NI; Sforza & Novak 2016 USDA-
ARS EBCL herbarium). — Novy Tekov, Ujhegy hunter house, 117 m (Osvacilova 1957 NI). —
Plavé Vozokany, abandoned terraced vineyards southeast of the village, the northernmost
tip, 213 m (Elias jun. 2020 NI). — Machulince, clay pit west from the village, 256 m (Elias sen.
2015 NI). — Cifare, forest edge E from the village (Kvapilik 1929 OLM). — Malé Kozmalovce,
Plesovica hill, dry slopes, 275 m (Elias jun. 2020 NI). — Kozarovce, Skala hill, 230-237 m (Domin
1936 ined.; David 1984 LTM; Vozarova 1984 LTM; David & Vozarova, Bioldgia 45: 442, 1990).
— between Psiare and Kozarovce, around road. — Kozarovce, train stop (both data Domin 1936
ined.). — Mlynany Arboretum (F. Nabélek 1953 SAV). — Malé Vozokany, road edge, 176 m
(Pospisil 1955 BRNM). — Volkovce, part Olichov, field limits and edges of currant plantation,
240 m (Valenta 1998 BRA). — Marianska Calad, Marianske hory hils, clearing in oak forest,
190-250 m (Domin 1930 ined.; Domin & Krajina 1936 PRC). — Kamenin, Kameninske slanisko
Nature Reserve, saline grasslands, 111 m. — Kamenny Most, Cistiny Nature Reserve, saline
grasslands, 110 m (both data EIlias jun. 2016 NI). — MuZla, Belianske kopce hills [Hegyfarok]
(Hejna 1951 SLO). — Sttrovo (V. Nabélek 1937 BRA, SAV). 7. Kosicka kotlina basin: Zarnov
[Zsarnd] (Thaisz 1912 BP). 8. Vychodoslovenska nizina lowland: Luhyna, road edge, 125 m (J.
Dvorak 1960 BRA). — Cernochov, pastures (Majovsky 1961 SLO). — Velkad Bara, Pili§ hill,
southern slopes, 180 m (Cernoch 1963 BRNM). — Velka Bara, 160 m (Sforza & Novak 2019
USDA-ARS EBCL herbarium). — Borsa [Borsi] (Margittai 1927 BP). — Vinicky [Seleska], Irma site
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[Irmatelep], ruderal site in vineyards, 150 m (Jos. Dostal 1952 PRC). — Vinicky, forest edge,
130-180 m (Domin & Sillinger 1932 PRC; J. Dvorak 1960 BRA, BRNM). — Ladmovce, hills upper
the village (Majovsky 1960 SLO). — Streda nad Bodrogom, Rohac hill, vineyard edge (Majovsky
1963 SLO). — Somotor [Szomotor], Tarbucka hill (Margittai 1938 BP). — Tarbucka hill, vineyards
edge E from elevation point 161 m (Majovsky 1963 SLO). — between Velky Kamenec and
Strazne (Majovsky 1960 SLO). — Markovce, 200 m (Margittai 1937 BP). — Sirnik, 140 m. —
Malcice, E from the village, 110 m (both data Sforza & Novak 2016 USDA-ARS EBCL
herbarium). — Zemplinske Kopc¢any, Kopcianske slanisko Nature Reserve, unpaved road, 101
m (Elias jun. 2014 NI). — Maly Hores, Horesské Iuky grasslands, 130 m (Elias jun. & D. Dité
2014 NI). — Kralovsky Chimec, Velky kopec hill, rural road in vineyards, 130 m (Elias$ jun. &
Galvanek 2019 NI). — Kapusianske Klacany, loess-sandy hill near the village (Majovsky 1963
SLO).

Carpaticum

9. Biele Karpaty Mts.: Bzince pod Javorinou (Holuby 1865j: 352, 1870 BP). — Zemianske
Podhradie, 300 — 350 m (Holuby sine data PR, 1869 VT). — Zemianske Podhradie [Ns.
Podhragy], fallows and oak forests (Holuby 1865 BP, BRA, 1866, 1869, 1870, 1872, 1876 BP,
1867 BRA, 1866, 1887 BRNU, 1869, 1882 PRC, sine data PR). — Zemianske Podhradie, forest
named Lovichovec (Holuby 1867 BRA). — Zemianske Podhradie, Budisina hill (Holuby 1879:
238). — Bosaca, Bosacka dolina valley, in oak forests (Holuby 1869 BP, 1896 BRNU, 1899 PRC).
— Bosaca, Dubova farmstead, forest (Holuby 1896 BRA). 10. Malé Karpaty Mts.: Bratislava
[Pozsony], Kamzik hill [Zerge-hegy] (Degen 1913 BP; Gayer 1917a: 40). — Bratislava, part
Lamac, suny slopes, 225-300 m (Krist 1938 BRNU; J. Dvorak 1961 BRA, BRNM). — Bratislava,
part Lamac, Planky [Polanky], 200 m (Valenta 1938 BRA). — Vinosady, rocky slopes upper the
village, 240 m (J. Dvorak 1978 BRA). — Cachtice (Keller I. c.). 11. Povaisky Inovec Mts.: Jal3ové,
Janovo hill, around forest roads (Domin 1931a: 150). — Lipovnik, slopes north from the village
(Rehofek 1962 BRNU). 12. Tribe¢ Mts.: Nitra, S slopes of Zobor [Zubor] hill, forest edge. —
Dolné Stitére, S slopes of Zibrica hill (both data Kvapilik 1930 OLM). — Nitrianske Hrnéiarovce,
forest edge (Svobodova 1985 ined.). — Ladice, a small quarry near a cherry orchard, 260 m
(Dubravkova & Kostal, Hacquetia 11/2: 255, 2012). — Jelenec [Ghymes], sunny slopes of the
castle hill (Rechinger 1927 W, O). — Kostolany pod Tribecom, Jedliny site (Svobodova 1975
NI). — VelCice, VelCické cery site, 240 m (Elias, Rosalia 2: 62, 1985). — Krnca, Jahodiste, in
stream valley, 250 m (Stépankova et Stech in Ambros (ed.), Florist. Kurz Partizanske, Rosalia,
special issue, p. 137, 1996). — Nitrianska Streda, Hrdovicka hill, dry grasslands and oak forest
(Elids, Pam. Prir. 15/6: 35, 1984, Rosalia 3: 48, 1986, Rosalia 5: 82, 1988). 13. Strazovské vrchy
Mts.: Uhrovské Podhradie, Knazinove luky meadows, 600 m. — Malé Krstenany, Velky vrch
hill, steppic vegetation near the peak, 390 m (both data Hrouda in Ambros |. c.). 14a.
Pohronsky Inovec Mts.: Machulince, andesite rocks above the road to Obyce village, 280 m
(Elids sen., Bull. Slov. Bot. Spolo¢n. 49, Suppl. 1: 49, 2018). — Hronsky Benadik, Kli¢a hill,
southern slopes, 320—350 m (Krist 1938 BRNU; Valenta 1938 BRA). — Tekovské Nemce
(Svobodova 1974 NI). — Horné Hamre, Majer farmstead, meadows. — Horné Hamre, Sajbovci
farmstead, trench (both data Magic 1948 SLO). 14b. Vtacnik Mts.: Rudica, Kozarova ldka site,
Bridove $tale farmstead (Lanéari¢ova 1997 ined.). — Ziar nad Hronom [Svéty KriZ], upper the
village (Jos. Podpéra 1948 BRNU). — Handlovd, Knazov kopec hill [Pfaffenberg], stone pit
(Unzeitig 1938 BRNU). 14c. Kremnické vrchy Mts.: lhracéska dolina valley, Pitelovsky mlyn site,
300 m (Domin 1920 ined.). — between Zvolen and Kovacova (Freyn 1872: 353). — Zvolen, S
slopes of Velka Straz hill upper the Hron river, 325 m, 350—400 m (Manica 1963, 1966 ZV).
14d. Polana Mts.: Dolna Micina [Vicind], meadows (Hrabétova 1958 BRNU; Ponert 1958 PR).
— Viglas, slopes upper the village (Futdk 1947 SLO). 14e. Stiavnické vrchy Mts.: Hronsky
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Benadik, in valley about 1.2 km ESE from the train stop, southern forest-steppe slopes
(Travnicek 1995 OL). — Hronsky Benadik, cca 1,5 km E from the village, meadow, 350 m. —
Hronsky Beradik, Ciapkovska dolina, unpaved forest road, 400 m. — Kozarovce, E from the
village, rural road, 200 m (all data Kusak 1994 OLM). — Rybnik, dry grasslands near the chapel
upper the vineyards, 260 m (Elia$ jun. 2017 NI). — Cajkov, vineyards and andesitic rocks upper
the village, 190-200 m, 240-320 m (Svobodova 1957 NI; Osvacilova 1958 NI, PRC;
Neuhduslova-Novotnd & Neuhiusl, Acta Rer. Natur. Mus. Nat. Slov. Bratislava 12/1: 108,
1966). — Nova Dedina, Beriov vrch hill (Neuhduslova-Novotna & Neuhdusl I. c.). — Nova
Dedina-Gondovo, Nad vinicami site, shallow soils in volcanic rocks (Neuhduslova-Novotna &
Neuhéusl I. c.; Biela 2010). — Nova Dedina-Gondovo, Sandorky site, edge of rural road passing
pastures (Biela 2010). — Nova Dedina-Gondovo, N from the village, dry grassland near the St.
Cyril and Metod chapel, 250 m (Eliads$ jun. 2016 NI; Sforza & Novak 2016 USDA-ARS EBCL
herbarium). — Nova Dedina-Gondovo, Vtacniky site, shooting range, grasslands, 250 m (Elias
jun. 2016 NI). — Nova Dedina, meadows between the vineyards at the statue of St. Urban,
255 m (Elias jun. 2018 NI). — Devicany (Neuh&uslova-Novotna & Neuhdusl I. c.). — Pukanec,
southern slopes of Hampoch hill, 400 m (Hlavacek 1980 BRA, Zbornik II, XXI TOP, p. 15, 1986).
— Brehy, pastures around Obecny potok stream, 230 m (Domin 1920 ined.). — Brehy, Kalisny
vrch [Lastok] hill (Hynst 1952 OLM). — Zarnovica, Sokola vrch Hill, andesites, dry grasslands,
SW slopes, 350-400 m (Manica 1964 ZV). — Vyhne, dry slopes near spa (Kitaibel in Gombocz
1945: 884; Hlavacek . c.). — Horné Opatovce, Bralo hill, forest, 250-400 m (Manica 1962 ZV).
- Sudovce, dry SW slopes of Zarnovy vrch hill upper Stidovsky potok stream, 295 m (Elias jun.
2021 NI). — Ladzany, Nad Verepcom site [Verepec], dry grasslands, 330 m (Jos. Dostal 1952
PRC). — Prencov (Kmet 1876 BRA). — Hronska Breznica, Demjan hill, dry ESE slopes, 610 m
(Elids jun. 2020 NI). — Hontianske Nemce, Rakovec, Pusté vinice site, grasslands in southern
slopes, 250 m (Hlavacek 1955 SAV, SLO). — Hontianske Nemce, Dianis hill, dry slopes, 270 m
(Elids jun. 2015 NI; Sforza & Novak 2016 USDA-ARS EBCL herbarium). — Banska Bela, dry
grassland, ca 510 m (Elia$ jun. 2021 NI). — Banska Stiavnica (Kmet 1876 BRA; Hlavacek I. c.). —
Banskd Stiavnica, Kremenisko, rocky slopes, 650 m (J. Svec 1939 LTM). — Siroké Luky
farmstead, Hanisberg hill (Chrtek . c.; Hlavacek I. c.). — Babina, pastures NW from the train
stop (Chrtek sen. 1959 PRC, I. c.). — Zvolen [Altsohl] (Freyn 1870 PRC, 1872: 353). — Kamenny
Kriz farmstead (Chrtek I. c.; Hlavacek I. c.). — Podhorie, dry grasslands (Suvada 2019 ined.).
14f. Javorie region: Bzovik (Chrtek 1: 34; Hlavacek |. c.). — Bzovska Lehétka, road edge to
Krupina (Chrtek sen. 1959 PRC). — Zvolen, souther rocky slope upper the water reservoir and
Straznica Hill, 320 m (Manica 1965 ZV). — Zvolenska Slatina, sunny slopes near the water
reservoir (Manica 1962 BRA). — Michalkova, N margin of the village, grasslands — Kralova, SE
rocky slopes of elevation point 676 m near Dubrava farmstead (both data Kaplan in
Bencatova & Ujhazy, Floristicky kurz Zvolen 1997, Zvolen, p. 51, 1998). 15. Slovenské
rudohorie region: Revuca [Velkd Revuce] (Reuss 1853: 467). 20. Vihorlatské vrchy Mts.:
Vysné Nemecké, Mocidl3, in stone pit near goalkeeper house (Majovsky 1982 SLO).

Doubtful data: 14e. Stiavnické vrchy Mts.: Banska Stiavnica, Paradajz hill, 900 m (Cserey
1897: 70; Hlavacek I. c.).
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