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Abstract: The distribution of Achillea ptarmica in Slovakia was studied
using herbarium specimens deposited in 22 public herbaria. The
herbarium studies were supplemented with targeted field search. The
species has been recorded in 28 phytogeographical districts and sub-
districts but most of the records are concentrated in the Zahorska nizina
lowland in western Slovakia, in the Slovenské stredohorie Mts. in central
Slovakia and in the Slovenské rudohorie Mts. in eastern Slovakia. While
most of the occurrences once recorded in the Pannonian part of the
country vanished, many new populations were recently found in the
Carpathians. Our results show that the evaluation of the species as
near threatened (NT) in the recent version of the Slovak Red List is
correct.

Keywords: Compositae, distribution, garden escape, ornamental plants,
phytogeography, Slovakia, sneezewort.

Introduction

The genus Achillea, naturally distributed in Eurasia, northern Africa and North
America, includes about 130 perennial allogamous species. Its members occur
in various habitats including semideserts, sea coasts, moist meadows, alpine
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grasslands, rocks fissures and ruderal sites (GUO et al. 2004; DANIHELKA 2004).
The genus was traditionally divided in five sections but recent phylogenetic
studies have shown that also the western Mediterranean genera Otanthus and
Leucocyclus have to be merged with Achillea, the former as a section of its own
(EHRENDORFER & GUO 2005). The same authors also considerably restricted the
traditionally broadly circumscribed and heterogeneous A. sect. Ptarmica by
separating the plants of mountain habitats of central and southern Europe as A.
sect. Anthemoideae. In its recent narrow and more natural circumscription A.
sect. Ptarmica includes about 10 species mainly of humid and moderately dry
lowland habitats in the temperate zone of Eurasia (MEUSEL & JAGER 1992;
EHRENDORFER & GUO 2006), with only one species distributed also in the boreal
zone of North America (TROcCK 2006). Of those only A. ptarmica and A. salicifolia
occur in central Europe, the latter being restricted to the easternmost part of
Germany and Polish Silesia.

Achillea ptarmica L., Sp. Pl. 2: 898 (1753) [= Ptarmica vulgaris DC. Prodr. 6:
23, 1838] is the only species of Achillea sect. Ptarmica native to Slovakia. Its
distribution range includes most of Europe, reaching as far as France and the
British Isles in the west, Scandinavia and the Saint Petersburg area in the north,
the western bank of the Odra River in Poland and northern Ukraine in the east,
as well as northern lItaly, Slovenia, Serbia and Romania in the south and south-
east. It has become naturalized in Canada, the United States (including Alaska),
Australia and Tasmania; it was also recorded in Iceland (MEUSEL & JAGER 1992;
CSURCHES & EDWARDS 1998; DANIHELKA 2004; TROCK 2006).

Achillea ptarmica is a perennial herb with a creeping rhizome. Stem (20-)30—
100 cm tall, erect, terete, simple or rarely branched above. Leaves simple,
sessile, not divided or rarely pinnatilobed, linear to linear-lanceolate, 3—-7 cm x
2.5-6 mm, margin 1-2x serrate. Flower heads in a corymbous panicle, 5-36(—
49) in number, £ 15 mm in diameter. Involucrum bowl-shaped to hemispheric, 3—
4.6 mm long; involucral bracts narrowly ovate, with brown membraneous margin,
loosely tomentose. Ray flowers (5-)8(—13), ligule broadly elliptic, 2.8-5.0 x 2.2—
4.6 mm, shallowly 3-toothed at the tip. Disc flowers numerous, tubular, small,
yellow. Achenes cuneate in outline, 1.5-2 x 0.8-1.0 mm. Flowering time from
July to September (DANIHELKA 2004). The species is diploid with 2n = 18; the
only count from Slovakia (HINDAKOVA in MAJOVSKY et al. 1974) corresponds to
about 70 counts from other parts of the species’s range currently registered in
the Chromosome Counts Database (RICE et al. 2015).

Achillea ptarmica was used in folk medicine and also as a magical plant
(FUTAK 1946; DosTAL 1989; HANELT 2001). It has been sometimes cultivated as
an ornamental, more frequently in double- and semi-double-flowered cultivars
(Fig. 1; DOSTAL 1989; THORNTON-WoOD 2000), usually referred to as flore pleno,
and it is also available in some garden shops. The species easily escapes from
cultivation. For this reason, it is often very difficult to distinguish between
indigenous populations and those derived from garden escapes.
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Fig. 1. Plants with normal, semi double-flowered and double-flowered capitula
(photographed by M. Dudas).

JAVORKA (1924-1925) reported the occurrence of Achillea ptarmica in the
present Slovakia only for the former counties of Taréc (Turlianska Zupa),
Zolyom (Zvolenska z.), Négrad (Novohradska z.) and Gomoér (Gemerska z.).
DOSTAL (1958) knew it only from the surroundings of the town of Malacky in
westernmost Slovakia. HENDRYCH (1963) was the first to summarize the species’
records from the country in a map (p. 11), listing only ten localities in central and
eastern Slovakia. Later SPANIKOVA (1971) added a further four localities from
eastern Slovakia from the south-western part of the KoSicka kotlina Basin.

Achillea ptarmica is included in the local Red Lists of vascular plants of the
Morava River floodplain (OTAHELOVA et al. 1997) and of the Volovské vrchy Mts.
(MRAZ & MIKOLAS 1996). In the latest version of the Slovak Red List (ELIAS et al.
2015) the species is evaluated as near threatened (NT). It is generally
considered rare in Slovakia but no recent comprehensive information on its
distribution exists. The purpose of this study is to summarize the records of A.
ptarmica in the country and to reassess its conservation status, based on exact
information.

Materials and methods

The study and field research was done mainly in the years 2013-2016. As the
source of species’ records we used herbarium specimens, published and
unpublished studies on flora and vegetation, and unpublished field notes. We
used specimens from 22 public Slovak, Czech, Hungarian and Austrian herbaria,
including BP, BRA, BRNM, BRNU, GM, HUM, KO, LTM, MOP, MP, MPS, NI,
OLM, PR, PRC, SAV, SLO, SMBB, SNV, TNP, TYM and W, while in many other
Czech and Slovak herbaria no specimens from Slovakia were found. Herbarium
codes follow THIERS (2017). The map was designed in the program ArcGis,
version 9.2. The mapping grid follows the traditionally used CEBA (Central
European Basic Area) grid template described by NIKLFELD (1971), divided into
quadrants of 5 x 3 arc minutes (corresponding to approximately 5.5 x 5.9 km). A
list of revised specimens and other records is provided in Appendix 1. The
information on habitat type was extracted from herbarium labels and
supplemented by field observations. Taxonomy and nomenclature of vascular
plants follow MARHOLD & HINDAK (1998).
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Results and discussion
Distribution in Slovakia

Altogether we have seen 93 herbarium specimens (apart from duplicates) and
collected further at least 58 published and unpublished records not supported by
herbarium specimens. A full list of records is given in Appendix 1. All herbarium
specimens were identified correctly. Compared to the other Achillea species
found in Slovakia, A. ptarmica is a distinct and the easiest to identify species of
the genus: the usually undivided linear-lanceolate leaves toothed on the margin
and large flower heads are particularly diagnostic.

Achillea ptarmica has been found in Slovakia altogether in 28 phytogeographic
districts. Of those seven are situated in the area of the Pannonian flora
(Pannonicum) and twenty-one in the area of the Carpathian flora (Carpaticum).

As shown in Fig. 2, most of the species’ localities are concentrated in three
parts of the country. The first and in the same time the smallest area is situated
in the west in the Zahorska niZina lowland of the area of the Pannonian flora.
Achillea ptarmica occurs there in the surroundings of the town of Malacky, in the
floodplain of the Morava River and at several places along streams and on the
shores of fishponds. Its occurrence has been documented there since the 1920s;
the earliest specimens were collected mainly by S. Stanék. From these sites A.
ptarmica may have spread downstream to the localities along the Danube River
in the Podunajska nizina lowland near the city of Bratislava and near the towns of
Kolarovo and Moca.
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Fig. 2. Distribution of Achillea ptarmica in Slovakia: e — plants with normal flowers
(70 occupied quadrants), o — only semi double- and double-flowered plants (8
occupied quadrants), x — plants escaped from cultivation (7 occupied quadrants).
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The second and largest compact distribution area of Achillea ptarmica is
situated in central Slovakia. It includes mainly the southern and north-eastern
parts of the Slovenské stredohorie phytogeographic district of the area of the
Carpathian flora (sub-districts Stiavnické vrchy Mts., Javorie Mts., and Polana
Mts.). The earliest species’ record from the country also originated from this
area: P. Kitaibel found A. ptarmica near the town of Banska Bystrica as soon as
in 1804 (KaNITZ 1863). However, only a few records have been collected since
then, and HLAVACEK (1985), for instance, regarded the species in the Stiavnické
vrchy Mts. as very rare. As shown by our study, A. ptarmica is found in the
Javorie Mts. and Polana Mts. at numerous sites, and new populations are still
being found, for example, in the surroundings of the Detva town (Fig. 2,
Appendix 1). The species’ occurrences continue towards the south to the
Ipelsko-rimavska brazda phytogeographic district at the northern edge of the
area of the Pannonian flora, where a few localities have been known since the
1860s (e.g. FABRY 1867).

The third, also a rather compact distribution patch of Achillea ptarmica is
situated in eastern Slovakia in the eastern part of the Slovenské rudohorie
phytogeographic district. Most of the populations were discovered around the
town of Gelnica about 15 years ago (MRAzZ & MRAzOVA 2003). The earliest
gathering of A. ptarmica from this area is that by L. de Thaisz from 1908.
Unfortunately, the locality information on its label says only Abauj-Torna Megye.
Kassa [= KoSice]. It may have been collected in the alluvium of the Vrbica stream
or in wet meadows on Kamenny Hrb Hill (48°45'10"N, 21°9'46"E) about 8 km
north-west of the city. At the latter site the species forms a large and vital
population consisting of hundreds of flowering and thousands of sterile plants, as
confirmed by our field observations (DUDAS 2015). Among plants with normal
flowers, three double-flowered plants were found.

Achillea ptarmica is present also in the adjacent area of the Pannonian flora,
i.e. in the Slovensky kras karst, the KoSicka kotlina Basin and in the Borsod-
Abauj-Zemplén county in north-eastern Hungary (BARTHA et al. 2015; VIROK et al.
2016). While the presence of A. ptarmica at its former Slovak localities in this
area has not been confirmed recently (R. Suvada in verb. and our field
research), it is still present in the adjacent Hungarian territory (SOMLYAY & LOKOS
1999; SIMON 2006; SzUcs & BARINA 2007; R. Suvada in verb.).

From easternmost Slovakia only five records of Achillea ptarmica exist, most
of them from the Carpathians. Three of these records are recent. The
populations near the village of Dargov and in the Ruské sedlo pass consist of a
small number of individuals, while the largest population in the Pod Ruskym
Nature Reserve harbours dozens of flowering plants, as observed in 2015.
Actually, the number of plants at the latter site may be even larger because the
meadow was freshly mown during the site inspection. In general, A. ptarmica is
rare in the Eastern Carpathians, and KRICSFALUSI & BUDNIKOV (2007) classified
A. ptarmica as vulnerable (VU) in the Red List of the Ukrainian Carpathians.
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The situation in north-western and northern Slovakia is not very different.
Achillea ptarmica occurs there as scattered (13 quadrants occupied by plants
with normal or double flowers). With the only exception being those in ruderal
habitats, it is difficult to assess the origin of these populations. Even some of
those found in wet meadows may have been founded by plants escaped from
cultivation, e.g. self-sown or from garden waste brought to the place, or they may
represent direct relics of cultivation in abandoned settlements. Frequent
cultivation of double-flowered plants is reported, for instance, by DOSTAL (1989)
for the whole of the former Czechoslovakia. In a local study, MIGRA (1983) listed
A. ptarmica as a frequently cultivated ornamental plant, which had been able to
escape into suitable habitats around former villages and settlements and to
persist there for decades. The occurrence in the Gaderské valley was reported
by FABRY (1880: 51) and repeatedly cited by later authors but it has not been
confirmed ever since (KLIMENT & BERNATOVA 1996). However, it is also possible
that some populations are indigenous because A. ptarmica is rather frequent in
south-eastern Poland (ZAJAC & ZAJAC 2001).

The considerations about the status (indigenous versus introduced) concern
more or less the majority of Achillea ptarmica populations in the country.
Slovakia is situated close to the eastern limits of its total distribution range, where
the species is becoming progressively rare towards the east. A comparison is
possible, for instance, with the distribution pattern in the Czech Republic, where
A. ptarmica is widespread at middle and higher altitudes of Bohemia, much less
so in the Moravian part of the Bohemian massif and rare to scarce in eastern
Moravia, where it is somewhat more frequent only in the Carpathians. Some of
the populations at lower altitudes of central and southern Moravia may represent
temporary outposts (spread along streams and rivers) and even more frequently
garden escapes. Among 1214 revised herbarium specimens from the Czech
Republic the share of double-flowered and semi double-flowered plants was
about 5.5%, and the frequency of such plants increased towards the east. The
share of double-flowered plants among the specimens from Slovakia was even
higher, namely 11%. This suggests that also the proportion of populations
established by plants escaped from cultivation is larger in Slovakia than in the
Czech Republic. However, at least plants with semi double-flowers may probably
arise in nature by spontaneous mutations and co-occur with plants bearing
normal flowers, while some double-flowered cultivars are not true-breeding
(MACLACHLAN et al. s.a.). Not all double-flowered plants are therefore necessarily
garden escapes and, vice versa, also plants with normal flowers may be progeny
of garden escapes or relics of cultivation for ornamental or medicinal purposes.
Consequently, there is no clear-cut decision, and status of many populations will
always remain uncertain.

Habitats

Achillea ptarmica requires non calcareous and permanently wet soils. It occurs
mainly in wet meadows of the alliance Calthion palustris, less frequently also
in meadows of the alliance Molinion caeruleae, which are wet in spring but mesic
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in summer, and perhaps also in alluvial meadows of the alliance Deschampsion
cespitosae. Apart from wet and fen meadows it is also found around springs, on
streamsides and along ditches, in shrubberies and openings of alluvial forests,
as well as in various types of humid ruderal habitats. The most frequently co-
occurring species are Agrostis canina, Anthoxanthum odoratum, Betonica
officinalis, Briza media, Carex flava, C. hirta, C. nigra, C. panicea, Cirsium
palustre, Dactylorhiza majalis, Deschampsia cespitosa, Filipendula ulmaria,
Lysimachia vulgaris, Molinia caerulea, Potentilla erecta, Ranunculus acris, R.
flammula, Sanguisorba officinalis, Selinum carvifolia, Serratula tinctoria and
Succisa pratensis.

Threats and conservation status

An attempt to analyse the changes in the distribution of Achillea ptarmica in
time is shown in Fig. 3. Keeping in mind the history of the research into the flora
of Slovakia, the graph has to be interpreted with caution. Because of general
scarcity (and local decline), the species was included already into the first version
of the Slovak Red List (MAGLOCKY 1983), and it has remained red-listed ever
since (MAGLOCKY & FERAKOVA 1993; FERAKOVA et al. 2001; ELIAS et al. 2015).
The slight increase in the number of records and occupied quadrants since 2001
may be best explained by more intense research, particularly due to habitat
mapping for the Natura 2000 network (SEFFEROVA STANOVA et al. 2015). Thus,
can we still consider A. ptarmica an endangered species? Fig. 4 offers a
response. While the number of occupied quadrants in the Carpathians increased
twice, the number of occupied quadrants in the Pannonian area has fallen by two
thirds when compared with the situation until 1950. The reasons are well known.
The lowlands of Slovakia have turned into intensively managed agricultural
landscape since the end of the 19th century (e.g. SPANIKOVA 1982, 1985;
KUBALOVA 2003; SEFFEROVA STANOVA 2015). River regulations, drainage and
conversion of lowland meadows and pastures to arable land were the main
causes for A. ptarmica habitat loss in the Pannonian area, particularly in the
phytogeographic districts of the Podunajska nizina lowland, the Slovensky kras
karst and the KoSicka kotlina Basin. In these areas we failed to confirm the
presence of A. ptarmica at any of the previously reported sites (see Appendix 1).
The Zahorska nizina lowland is the only part of the area of the Pannonian flora
where A. ptarmica has survived until now. It occurs there mainly in alluvial
meadows along the Morava River, which were not managed intensively in the
past due to their position in the border zone with restricted access until the late
1980s (SEFFER & STANOVA 1999). However, this habitat is currently under threat
by spread of invasive plant species (UHERCIKOVA 1997; JAROLIMEK et al. 1999).
For these reasons, we believe that the classification of A. ptarmica as near
threatened (NT) in the latest Slovak Red List of ferns and flowering plants (ELIAS
et al. 2015) is correct. The decline of A. ptarmica was observed also in other
countries of Central Europe, therefore it is considered near threatened in
Hungary (KIRALY 2007) and endangered (EN) in Austria (NIKLFELD & SCHRATT-
EHRENDORFER 1999).
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Fig. 3. Frequency of Achillea ptarmica in four different time periods in Slovakia.
Numbers of occupied quadrants of the CEBA grid template are given separately for
plants with normal flowers (grey) and for semi double-flowered and double-
flowered plants (white).
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Fig. 4. Frequency of Achillea ptarmica expressed as numbers of occupied quadrants
of the CEBA grid template in four different time periods in the area of the Carpathian
(grey) and Pannonian (white) flora. Only records of plants with normally developed
flowers from non-ruderal (natural and semi-natural) habitats are included.
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Appendix 1. List of revised herbarium specimens, published and unpublished records

For herbarium specimens the collector, year of collection and herbarium are given;
herbarium codes follow THIERS (2017). References for published records from sources
not listed in Refrences chapter are given in an abridged form including the page of a
particular Achillea ptarmica record. For unpublished field records the year is given,
followed by the name(s) of its author(s). Records are arranged following the
phytogeographical division of Slovakia by FuTAk (1980) and assigned to the quadrants of
the CEBA grid template (for its description see NIKLFELD 1971). Locality information was
translated into English but in some instances place names are given in the original
language in parentheses. Abbreviation: rkm — river km.

Plants with normal flowers

Pannonicum. 2. Ipelsko-rimavska brazda Region: 7683b. TomasSovce
(“Tamasiharaszt, Sosoni mellett, Nograd”; J. Fabry 1851 BRA). 7684c. Fabianka, wet
meadows (“nedves, raocsaros réteken, Fabjanka”, Kunszt, Magyar Novényt. Lapok 2:
27, 1878). 7584c. Kalinovo, Slatinsky stream (Hrivnak et al., Bull. Slov. Bot. Spolo¢n. 27:
132, 2005). — Mineral spring south-west of Kalinovo (Svobodova, Acta Fytotech. Univ.
Agricult. 16: 175, 1967). — Brezni¢ka, Cerveri settlement, alluvium of left tributary of Ipel
River (Hrivnak et al. I. c.). 7584d. Poltar, Stavica stream, fen meadow (S. Stanék 1948
BRNM). — Zelené, Ipel River, hill with spot height 215 (S. Stanék 1948 BRNM). — Poltar-
Zelené, gravel pits along road Zelené—Uhorské (S. David 1986 LTM). — Meadows on left
side of Ipel River opposite to Zelené train stop (Svobodova I. c.). 3. Slovensky Kras
Karst: 7588b. Silicka Plateau, chalet Domica, wet places (F. Dvorfak 1967 BRNU). —
Domica, near sinkhole south-west of the cave (V. Nabélek 1936 SAV; Hendrych 1963:
10). 7389c. Jovice, Jovické raSelinisko Nature Reserve (Rozloznik & Karasova,
Chranena krajinna oblast — Biosféricka rezervacia Slovensky kras. Martin, 1994: 427). —
Jovice, alluvium of Cremogna stream (Balatova-TulaCkova & Haberova, Tixenia 16:
227-250, 1996). 7389a. Krasnohorské Podhradie, Nirjé$ settlement (“Nyirjes”; Geyer
sec. Fabry 1867: LXXXVII). 7389b. Krasnohorské Podhradie (Spanikova 1971: 42). —
Krasnohorské Podhradie, wet meadow near the Gypsy settlement (J. Hadinec et al. 1978
MP). 4. Zahorska nizina Lowland: 7467d, 7468c. Abrod (E. Bosackova 1963 BRA;
Bosackova, Pr. Stud. Cs. Ochr. Prir. 2: 51, 1970; J. Dvorak 1976 BRA; ex herb. V.
Hodoval 1978 BRA; M. Peniastekova 1991 SAV; Stanova & Vicenikova, Biodiverzita
Abrodu — stav, zmeny, obnova. Bratislava, 2003: 104). 7567a. Alluvium of the Morava
River, rkm 35-36, below the dam (D. Vorlickova 1993 SAV). — Morava, Gajary (J. Maly
2002 BRNU). — Gajary-Kopanica, meadow behind river embankment (HegediSova &
Skodova, Bull. Slov. Bot. Spoloén. 26: 79, 2004). 7567c. Alluvium of Morava River, rkm
42-43, ruderal site (D. VorliCkova 1994 SAV). — Gajary, “V Studénkach” (S. Stanék 1945
BRNM). — Suchohrad, Karlov Dvor (V. Ferdkova 1964 SLO). 7467d. Gajary, Sinfersky
bridge, meadow (S. Stanék 1945 BRNM). 7667a. Jakubov, meadows from Grofsky
bridge towards Feldsky bridge, Smolzie (M. RuZiéka 1951 SAV). 7568a. Cerveny kriz,
roadside Malacky—Studienka (“Hasprunka”, V. Valenta 1937 BRA). — Studienka, Cerveny
kriz gamekeeper’s house, marsh on roadside towards Malacky (V. Valenta 1938 BRA).
7568b. Malacky: Rohrbach, fen meadow Rybnik (S. Stanék 1922 BRNU). — Meadow
Rybnik between Rohoznik (“Rohrbach”) and Bor villages (“Bur”; J. Bily 1922 BRNM; S.
Stanék 1922 BRNM; S. Stanék 1946 BRNM). — Meadows near Malacky and Zohor towns
(J. Bily 1922 OLM). 7568c. Malacky, Malina stream (T. Krippelova 1972 SAV). 5.
Devinska Kobyla Hills: 7867b. Devin, castle (V. Nabélek 1936 BRA). 6. Podunajska
nizina Lowland: 7868d. Bratislava, Petrzalka, right bank of Danube River (V. Kneblova
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1951 PR). — Bratislava, Petrzalka, “Staré luky” site (F. Kvapilik 1935 OLM). 7969a.
Podunajské Biskupice, gamekeeper's house Borové Na Pieskoch, embankment of
Danube River (E. Kmetova & L. Bertova 1986 SAV). 7475c. SolCany (s. coll. 1964 TYM).
8074c. Meadows between towns of Kolarovo and Nové Zamky (Osvacilova &
Svobodova, Floristicko-fytocenologicky vyskum Nitrianskeho kraja. Zaverena sprava.
Vysoka Skola pofnohospodérska v Nitre, 1961). 8276a. Moca (Osvacilova & Svobodové
I. c.). 7. KoSicka kotlina Basin: 7391d. Meadows between Drienovec stream and Bodva
River (Spanikova I. c.; in 2015 not confirmed, M. Dudas). 7392a. Pafovce, Rudnicky
stream, “Malé Iuky” site (Spanikova I. c.). 7492d. Nizny Lanec (“Alsé Lanc”), wet meadow
(S. Stanék 1947 BRNM). — VySny Lanec (“Felsé Lanc”), fen meadow (S. Stanék 1947
BRNM). — Perin-Chym (S. Stanék 1947 BRNM). 7493b. Grajciar, alluvium of Breznensky
stream east of the hill with spot hight 192 (Spanikova I. c.). 8. Vychodoslovenska nizina
Lowland: 7298b. UbreZ, fen meadow (S. Stanék 1947 BRNM).

Carpaticum. 10. Malé Karpaty Mts.: 7868a. Lamac (ex herb. V. Ndbélek 1936 BRA).
7569b. Plavecké Podhradie, meadow below Vapenna hill (J. Maly 1984 BRNU). 14c.
Kremnické vrchy Mts.: 7280a. Kordiky, meadows north of the village (J. Kochjarova in
Bencatova & Ujhazy, Floristicky kurz Zvolen 1997. Zvolen, 1998: 13). 7480b. Zvolen,
bank of Hron River (Futak, Kremnické hory. TurCiansky Sv. Martin, 1943: 97). — Zvolen
(Kup&ok, Biol. Pr. Slov. Akad. Vied 2/9: 47, 1956). 14d. Polana Mts.: 7381d. Ocova,
Andrasova forest, wet meadows mainly on Kollarka hill (D. Magic 1963 SAV). — O¢ova
(J. Majovsky 1970 SLO). — Ocova, wet meadows (J. Majovsky et al., Acta Fac. Rer.
Natur. Univ. Comen. — Bot. 22: 2, 1974, 2n = 18). 7382c. Dubravy, gamekeeper’s house
Bujacie (K. Sutory 1984 BRNM). — Dubravy, Iviny, confluence of Hradny and Macinova
streams (JaniSova et al., Bull. Slov. Bot. Spolo¢n., Suppl. 13: 26, 2004). 7382d. Detva,
Kostolna, Horna Chrapkova Nature Reserve, wetlands and wet meadows (JaniSova et al.
I. c.; in 2015 not confirmed, M. Dudas). 7482a. Dubravy, Hradné luky meadows (2015 P.
Potocky). — Dubravy, depression on right bank of Hradna stream (Jasik & Dit&, Bull.
Slov. Bot. Spoloén. 39/1: 75, 2017). 14e. Stiavnické vrchy Mts.: 7579a. Banska
Stiavnica, Paradajz (Cserey 1897: 2: 26 sec. Hlavadek 1985: 35). 7579c. Sitno (l.
Klastersky 1933 PR). 7579d. Svaty Anton, Stiavnica stream (“Antol”, Cserey 1892/1893:
1: 51 sec. Hlavacek 1985: 35). 7580c. Bansky Studenec, Holy vrch, shores of the water
reservoir (S. David 1985 LTM). — Holy vrch, pastures (Ruzi¢kova, Zbornik I. XXI. TOP-u,
Poc¢uvadlo, 1985: 11). — Babing, Holy vrch Nature Reserve (M. Fekia¢ 2010
http://www.fotonet.sk/, ID 51067; P. Kolarik 2013 http://www.fotonet.sk/, ID 98297; 2016
M. Jasik). — Bansky Studenec, GajdoSovo, Bystrd valley, meadows and pastures (l.
Haberova in Bencatova & Ujhazy I. c.). — Babina, GajdoSovo Nature Reserve (2016 M.
Jasik). 14f. Javorie Mts.: 7581a. Zajezova, Struharfia, Lipovy hill, meadows (K.
Sumberova & E. Uhliarova in Bendatova & Ujhazy I. c.). 7681b. Lest, military training
area (2015 P. Potocky). 7582a. Stara Huta (2015 P. Potocky). 7582b. Abelova, Mojziov
hill, meadows. — Budina, between settlements SvatoSovo and Durasovci, meadow. —
Budina, Sihla, roadside (all records Hrivnak et al. I. c.). 7682b. Polichno, TrnkoSovo hill,
abandoned meadows (Slezdk et al., Bull. Slov. Bot. Spolo¢n. 32: 60, 2010). 7683a.
Praha, Vi$ok hill, abandoned meadows (Slezak et al. I. c.). 15. Slovenské rudohorie
Mts.: 7584d. Poltar, confluence of Uhorstiansky stream and Ipel River (Foltinovad &
Miadok, Zpravy Ceskoslov. Bot. Spoleén. 9: 62, 1974). 7483b. Detvianska Huta,
settlements Cechanky-Novy svet, Nad Palenicou, Zabica and Lulovka (2015 P. Potocky).
7484a. Latky-Mlaky, Habanovo Nature Reserve, fen meadow (I. Turisova & E.
Martincova 1995 SMBB; Hrivnak et al., Ochr. Prir. 23: 165, 2004; M. Duda$ 2015 KO). —
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Mlaky, fen below Bykov hill (Beracko. Master thesis, 1972). — Dubakovo (Cvachova &
Hrivnak, Chran. Uz. Slov. 53: 8, 2002). 7485c. Kokava nad Rimavicou-Hamor, right bank
of Rimavica stream (A. Hallonova SMBB 1981). 7189d. Zahajnica, wet meadow (2015 M.
Nizfianska & P. Chromy). 7289d. Uhorna, Hekerova hill, Krivské meadows (1995 M.
Nizfianska; in 2016 not confirmed, M. Dudas). 7190d. MniSek nad Hnilcom, right bank of
Hnilec River, floodplain forest and wet meadows (P. Spryfar in Mradz & Mrazova Bull.
Slov. Bot. Spolo¢n. 25, Suppl. 9, 2003: 40). 7290c. Smolnik, stream alluvium and spring
site (L. Halada & S. David in Mraz & Mrazova |. c.). 7290d. Smolnik, wet meadow and
mires below the road Smolnik-Stés (P. Spryfiar in Mraz & Mrazova I. c.). — Smolnik, next
to the waterworks (2013 M. Nizfanska) 7292b. Kosice, below Jahodna (A. Vojtun 1971
KO; V. Mikolas 1999 KO; V. Mikolas 2001 KO). — Kosice, Jahodna, Kamenny Hrb hill,
meadow (Smidt, Florografické pomery Uzemia KoSického lesa. Master thesis PF UPJS
Kosice, 1973; M. Dudas 2014 KO; M. Dudas 2015 SAV; M. Dudas 2016 KO). — Meadows
towards Jahodna (I. Smidt 1969 SNV; Smidt, Zborn. Vychodoslov. Miz. 16: 93, 1975). —
Kosicky forest, meadow (I. Smidt 1972 SNV). 7292d. Kosice, Mlynky, Vrbica stream (I.
Smidt 2000 KO). — Kosice, streamside (“Kassa”, Z. Siroki 1942 BP). — Kosice (“Kassa’;
L. de Thaisz 1908 BRA). 16. Muranska planina Plain: 7286¢. Muran (Hazslinszky,
Ejszaki Magyarhon viranya, Kassa, 1864: 243). 18. Stredné Pohornadie Mts.: 7091d.
Kluknava, Stefanska Huta, Zahorie valley, streamside (B. Travniéek in Mraz & Mrazova .
c.). 19. Slanské vrchy Mts.: 7295d. Forest meadows near the road Kosice—Secovce (K.
Domin 1919 ined.). — Dargov, wet meadow (2015 A. Simkova & M. Balla). 22. Nizke
Tatry Mts.: 7081d. Liptovska Luzna (“Luzsna”; G. Lengyel 1928 BP). 24. Pieniny Mts.:
6689a. Stranany (V. Grulich in Martonfi, Fléra okresu Stara Lubovna. KoSice & Stara
Lubovna, 1992: 37). 25. Turcianska kotlina Basin: 7078d. Poleriecka valley in Turiec
(“polerjekai volgybe”, Fabry, Mag. Novenyi Lapok 4: 54, 1880). 6880d. Krpelany, channel
of Vah River, bank of an oxbow (Hrivnak & Kochjarova, Bull. Slov. Bot. Spolo¢n. 30: 274,
2008). 26b. Spisské kotliny Basins: 6986b. Strba, alluvium of Cervena voda stream
(2016 M. Jasik). 7090b. Drevenik (J. Smarda 1957 TNP). 6987b. Poprad (J. Jedli¢ka
1937 GM). 28. Zapadné Beskydy Mts.: 6577b. KlokoCov, settlement Hruby Buk (E.
Hettenbergerova 2004 BRNU). 6680a. Nova Bystrica, settlement Sudovci, left bank of
stream, pasture (K. Sutory 1975 BRNM). 6482b. Oravskd Polhora, Borsuclia valley,
gamekeeper’s house BorsucCie (V. Migra 1976 SLO). 6482d. Gamekeeper's house
Rover (Migra, Master thesis, 1977; Migra 1983: 45). 29. SpiSské vrchy Mts.: 6690a.
Hraniéné, EliaSovka stream (J. S&dlo in Martonfi (ed.) I. c.). 6790a. Jakubany,
Jakubianka stream (Zaliberova & Majekova, Bull. Slov. Bot. Spolo¢n. 36: 104, 2013).
30c. Nizke Beskydy Mts.: 6995d. Valkov, Suchy stream (K. Domin 1921 ined.). 31.
Bukovské vrchy Mts.: 68100c. Ruské (J. Majovsky 1981 SLO; V. Mikolas 1994 MOP). —
Ruské, wet meadows towards Velka Polana settlement (L. Dostal 1985 HUM; Dostal,
Zborn. Vychodoslov. Muz. 26: 29, 1985). — Pod Ruskym Nature Reserve, wet meadows
(Dostal, Zborn. Vychodoslov. Muz. 27: 37, 1986; J. Hada¢ 1991 HUM; M. Dudas 2015
KO).

Specimens and records with imprecise locality information

14c. Kremnické vrchy Mts./14d. Polana Mts.: Near Banska Bystrica (“Ad Neosolinum”;
Kitaibel sec. Kanitz, Verh. Zool.-Bot. Ges. Wien, Abh. 13: 97, 1863). 23c. Belianske
Tatry Mts.: Tatranska kotlina (J. Dostal 1952 PRC). — Belianske Tatry (J. Hada¢ 1955
MP). 30c. Nizke Beskydy Mts.: Nizke Beskydy (double-flowered plants, L. Dostal 1980
MPS).
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Double-flowered and semi-double-flowered plants

Carpaticum. 14b. Vtaénik Mts.: 7477b. Ostry Grun (K. Sutory 1977 BRNM). 14d.
Polana Mts./15. Slovenské rudohorie Mts.: 7383a+b. Sihla, Kamenista valley, 2 sites
(2016 M. Jasik). 15. Slovenské rudohorie Mts.: 7190d. MniSek nad Hnilcom, pastures,
garden escape (V. Grulich in Mraz & Mrazova I. c.). 7290b. Mni$ek nad Hnilcom, ruderal
sites (waste ground), escaped plants (J. Kochjarova in Mraz & Mrazova I. c.). 17.
Slovensky raj Paradise: 7188a. Stratena (E. Mitske 1968 SNV). 21c. Velka Fatra Mts.:
7079c. Blatnica, Gaderska valley, next to castle (Fabry, Magyar Novenyt. Lapok 4: 51,
1880). 22. Nizke Tatry Mts.: 7180d. Spania Dolina, streamside east of the village (2015
A. Schmotzer & J. Taborska). 7185¢c. Zavadka nad Hronom, waste ground (Kochjarova
et al.,, Reussia 1, Suppl. 1: 104, 2004; R. Hrivnak & D. Blanar 2001 SAV). 23c.
Belianske Tatry Mts.: 6787a. Zdiar, Monkova cottage (K. Domin 1937 PRC). — Zdiar,
between Pod Prislopom pass and Strednica pass (V. Mikolas 2006 W). 25. Turéianska
kotlina Basin: 7179a. Haj, wetland Konopiska, garden escape (Bernatova et al., Bull.
Slov. Bot. Spolo¢n. 39/2: 205, 2017). 28. Zapadné Beskydy Mts.: 6678b. Krasno nad
Kysucou, Sykorovci settlement, roadside, garden escape (M. EliaSova 2013 NI).6482c.
Sihelné, on heap of soil, gravel and ash, probably garden escape (Medvecka et al.,
Thaiszia 19: 126, 2009). 29. SpiSské vrchy Mts.: 6788c. Lendak (K. Domin 1935 ined.).
6689b. Litmanova, Velky Lipnik stream, garden escape (M. Dudas$ 2015 KO). 31.
Bukovské vrchy Mts.: 68100c. Ruské, former village (V. MikoldS 1994 KO). — Ruské,
Ruskeé pass, below big curve (M. Valachovi¢ 1999 SAV).

Cultivated plants

6. Podunajska nizina Lowland: 7676c. Arboretum Mlyfiany (F. Nabélek 1956 SAV). 18.
Stredné Pohornadie Mts.: 7192a. Ruzin, Ruzinka (V. Mikola§ 1997 MOP).

Doubtful records

6. Podunajska nizina Lowland 7968b. Jarovce, island in Danube River, gravel bank
(Jurko, Pédne ekologické pomery a lesné spolo€enstva Podunajskej niziny. Bratislava,
1958: 219). 22. Nizke Tatry Mts. Liptovské hole, DereSe (Sekera 1969 SNV) — probably
a labelling mistake.
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