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Abstract: The results of a taxonomic study of Cardamine amara L. from the Carpathians and Pannonia are
presented. Two subspecies, Cardamine amara L. subsp. amara and C. amara subsp. opicii (J. PRESL &
C. PrESL) CELAK., are shown to occur in the area studied. Full synonymy, descriptions, chromosome numbers,
taxonomic history, distribution data, and ecological notes are provided.

INTRODUCTION

This paper is the second in a series presenting a taxonomic revision of the genus Cardamine
in the Carpathians and Pannonia. It deals with two subspecies of Cardamine amara L.:
C. amara L. subsp. amara and C. amara subsp. opicii (J. PRESL & C. PRESL) CELAK. For an
explanation of the materials used and arrangement of data see MARHOLD (1994).

Cardamine amara L.

The results of a multivariate morphometric study of Cardamine amara in the Carpathian
and Sudeten Mts. (MARHOLD 1991, 1992) showed that two subspecies, C. amara subsp. amara
and C. amara subsp. opicii, could be recognized in this area. Only diploid populations of this
species were found to occur here. The presence of tetraploids, reported by HINDAKOVA (1974)
from the Velk4 Fatra Mts., has not been confirmed.

There are only diploid chromosome counts for this species from the area of Pannonia.
However, recent studies (MARHOLD 1993, MARHOLD, unpubl.) of the tetraploid populations
of Cardamine amara s.1. from the Austrian Alps indicate that some specimens of C. amara
subsp. amara cited here for the Austrian part of Pannonia may belong to tetraploids. These
populations may represent a new, as yet undescribed subspecies (see below), but they require
further study. Morphological description of C. amara subsp. amara in this paper is based
entirely on the diploid material.

Cardamine amara L. Sp. P1.: 656, 1753.
Ind. loc.: “In Europae septentrionalis nemoribus”. Lectotypus: (LINN, no. 835.17)
(KHATRI 1989: 92).
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Taxonomic history

RETZIUS (1779) recognized within Scandinavian populations of Cardamine amara two taxa
based entirely on the nature of the indumentum, namely Cardamine amara var. glabra RETZ.
and C. amara var. hirsuta RETZ. A similar classification can also be found in the works of
other authors. The indumentum of C. amara is to a large extent variable and, as a consequence,
any classification based solely on this character is unlikely to be natural (cf. LOVKVIST 1957).

Morphological differences between plants from lower altitudes and those from the Sudeten
Mts. were recognized, probably independently, by the Presl brothers (PRESL & PRESL 1819)
and by WIMMER & GRABOWSKI (1829), and later also by KocH (1835).

The description of Cardamine opicii in Flora Cechica (PRESL & PRESL 1819) is based
mainly on the morphology of the cauline leaves. The character “fol[iis] ... stipulatis” in the
description refers to very small leaflets near the leaf base. The description, however, does
not provide reliable differentiating characters between C. amara and C. opicii, which has
probably caused the misinterpretation of this taxon by later authors. PRESL & PRESL (1819)
also demonstrated differences in the indumentum between plants of their C. opicii, dividing
it into “oc Caule petiolisque hirsutis” and “P iisdem [caule petiolisque] glabriusculis”. While
the stem of C. amara subsp. amara is usually sparsely hairy at the base, that of C. amara
subsp. opicii is either glabrous or densely hairy. Glabrous and densely hairy plants occur,
however, within almost every population of this subspecies, and thus the nature of indumentum
is here considered of no taxonomic importance.

WIMMER & GRABOWSKI (1829), when describing C. amara var. umbrosa WIMM. & GRAB.
[an illegitimate name, due to the earlier validly published C. amara var. umbrosa (LE3.) DC.],
did not mention the occurrence of glabrous plants, although they did correctly stress the
importance of a simple stem when distinguishing this taxon from C. amara var. amara. KOCH
(1835) mentioned the importance of the difference in number of leaflets between C. amara
var. amara and his C. amara var. subalpina. A detailed study of the morphological characters
of C. amara in the Sudeten Mts. was published by UECHTRITZ (1872). He presented a taxon,
corresponding with the PRESLS’ Cardamine opicii, at the level of the geographic race as
C. amara B. multijuga R. UECHTR. According to Article 35.2 of the Code (GREUTER et al.
1994) it is inoperative in questions of priority.

Populations of Cardamine amara s.1. in the Eastern Alps were studied by HABELER (1963).
Her results were influenced by a misunderstanding of the name C. opicii which she tried to
apply to the populations from the Alps. She concluded that C. amara is a highly variable
species without any possibility of infraspecific classification. This influenced the authors of
Flora der Schweiz (HEss et al. 1970), and the latest edition of Hegi’s Illustrierte Flora von
Mitteleuropa (SCHULZE-MOTEL 1986). However, studies of the present author indicate that
while diploid populations from the Alps belong to Cardamine amara subsp. amara, tetraploids
occurring in this area may represent a different, as yet undescribed taxon (MARHOLD 1993).

Brief description

Perennial herb, 10-60 cm tall. Rhizome long, prostrate, 1-13 mm wide. Stem erect,
sometimes flexuous, simple or branched above, slightly sulcate, glabrous or sparsely to densely
hairy. Leaves not in a rosette; cauline leaves 2-53, with 2-11 pairs of lateral leaflets; leaflets
sessile or shortly petiolulate, oblong to suborbiculate, almost entire, or lobate, crenate, or
sharply crenate, sometimes ciliate, glabrous or with appressed hairs on upper surface.
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Inflorescence racemose, simple or compound, with 2-40 flowers in the main inflorescence;
sepals ovate, 2.8-5.2 mm long, glabrous, margin membranous; petals white (rarely, especially
in buds, reddish-violet), obovate to oblanceolate, 5.7-10.2 mm long x 2.6-6.2 mm wide, with
short claw, apex truncate to emarginate; stamens 6, indistinctly tetradynamous, filaments of
longer stamens 3.3-7.3 mm, anthers reddish-violet before anthesis; stigma not conspicuous.
Pedicels erect-patent or patent, siliquae divergent at the same angle as pedicels or erect, 20-40
mm long X 1.0-1.5 (-2.0) mm wide.

Key to the subspecies of Cardamine amara

1 Stem branched, with lateral inflorescences subsp. amara
1*  Stem simple, without lateral inflorescences 2

Stem densely hairy subsp. opicii
2*  Stem glabrous or sparsely hairy 3
3 Stem leaves (2-) 3-14 (-24), not congested beneath inflorescence;

lower stem leaves with 2-6 (-7) pairs of lateral leaflets subsp. amara
3*  Stem leaves (10-) 13-46 (-53), congested beneath inflorescence;

lower stem leaves with (4-) 5-9 (-11) pairs of lateral leaflets subsp. opicii

Cardamine amara L. subsp. amara

= Cardamine amara var. glabra RETZ. Fl. Scand. Prodr.: 125, 1779.
Ind.loc.: sine. Typus ignotus.
= Cardamine amara var. hirsuta RETZ. Fl. Scand. Prodr.: 125, 1779.
Ind. loc.: sine. Typus ignotus.
= Cardamine umbrosa LEI. F1. Spa 2: 63, 1813.
Ind.loc.: “Prés de Malmédy”. Typus ignotus.
Cardamine amara var. umbrosa (LE1.) DC. Syst. Nat. 2: 255, 1821.
Cardamine libertiana LEJ. Rev. Fl. Spa: 135, 1824 (nom. illegit. superfl. - Art. 52).
= Cardamine bicolor OPIZ ex J. PRESL & C. PresL Fl. Cech.: 136, 1819.
Ind. loc.: “Glacky Schneeberg (Op1z)”. Lectotypus (hoc loco designatus): Auf dem
Glatzer Schneeberg, VIL.1815, Opiz (PRC).
= Cardamine crassifolia OP1z Naturalientausch 11: 412, 1826.
Ind. loc.: “Boémiae in Sudetis ad rivulos im Riesengrund (Opiz Auth. herb. no. 450,
8.1.1826).” Holotypus: Bogmiae in Sudetis ad rivulos im Riesengrund, 1812, Opiz (PR,
no. 321962).
= Cardamine amara var. crassifolia (Opiz) BEcK Fl. Nieder-Osterreich: 453, 1892.
= Cardamine amara var. hirta WIMM. & GRAB. Fl. Siles. 2/1: 265, 1829.
Ind.loc.: “Bei Pollentschine am Bichen und im Gebirge hin und wieder”. Typus ignotus.
= Cardamine amara var. hirsuta KLETT & RICHT. Fl. Leipzig: 558, 1830 non RETZ. Fl. Scand.
Prodr.: 125, 1779 (nom. illegit).
Ind. loc.: “[Leipzig], im Leutzscher Walde”. Typus ignotus.
= Cardamine amara var. pubescens LEJ. and Courrois Comp. Fl. Belg. 2: 283, 1831.
Ind. loc.: “Circa Malmundarium”. Typus ignotus.
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= Cardamine amara var. glabra NEILR. Fl. Nied.-Oesterr.: 718, 1859 non RETz. Fl. Scand.
Prodr.: 125, 1779 (nom. illegit.).
Ind. loc.: “Im untern Traisenthale bei St. Pélten; in der Lachen der Wien bei Hiitteldorf™.
Lectotypus (hoc loco designatus): In Siimpfen der Hiitteldorfer Au, 10.V.1840,
NEILREICH (W - herb. NEILR,, no. 10.109).

= Cardamine amara var. subtrisecta SCHUR Enum. Pl. Transsilv.: 49, 1866.
Ind. loc.: “Auf dem Butsets bei Kronstadt”. Typus ignotus.

= Cardamine amara var. montana SCHUR Enum. Pl. Transsilv.: 49, 1866.
Ind. loc.: “Im Michelsberger Thal am Silberbach”. Typus ignotus.

= Cardamine amara var. investita SCHUR Enum. P1. Transsilv.: 49, 1866.
Ind. loc.: “Auf Waldwiesen oberhalb Resindr, am Scheweschbach im Jungen Wald bei
Hermannstadt”. Lectotypus (hoc loco designatus): Scheweschbach, 24.V.1853, SCHUR
(LW).

= Cardamine amara var. sarmentosa SCHUR Enum. Pl. Transsilv.: 50, 1866.
Ind. loc.: “An quellige Orten des Arpas”. Lectotypus (hoc loco designatus): In pascuis
humidis alpium Transsilv. in monte Arpas, s. a. [collected before 1861], SCHUR (LW).

= Cardamine amara var. minor SCHUR Enum. Pl. Transsilv.: 50, 1866.
Ind. loc.: “Am Bullafall der Kerzesorer Alpen”. Typus ignotus.

= Cardamine amara var. microphylla SCHUR Verh. Naturf. Vereins Briinn 15/2 (1876): 78,
1877.
Ind. loc.: “Am Tiimpel im Paradieswald; oberhalb der Teufelsschlucht und bei Adamsthat
ndchst Briinn; bei Hermannstadt; bei N. Podhrad (IV.1872 HoLUBY)”. Typus ignotus.

= Cardamine amara var. homophylla SCHUR Verh. Naturf. Vereins Briinn 15/2 (1876): 78,
1877.
Ind. loc.: “Bei Podhrad in Ungarn (HoLUBY)”. Typus ignotus.

= Cardamine amara var. maxima SCHUR Verh. Naturf. Vereins Briinn 15/2 (1876): 78, 1877
Ind. loc.: “Am Siberbach am Fusse des Gotzenberges; im Zoodthale in Siebenbiirgen
(V1.1868 BARTH)”. Typus ignotus.

= Cardamine amara var. umbraticola SCHUR Verh. Naturf. Vereins Briinn 15/2 (1876): 78,
1877.
Ind. loc.: “Auf der Preschbe bei Zood in Siebenbiirgen (V1.1868 BARTH)”. Typus ignotus.

= Cardamine amara var. breviflora ZAPAt. Rozpr. Wydz. Mat.-Przyr. Akad. Umiejetn. Dziat.
B., Nauki. Biol., Ser. 3, 12: 6-7, 1912.
Ind. loc.: “Zary koto Krzeszowic (JABLONSKI); Piasky (Berdau); Bialohorszcza pod
Lwowem (BLOCKI); Zloty Potok i cianka (SLENDZINSKI); Mizocz na Wolyniu (REHMAN);
Mikotajki w Prusach Ksiazecych”. Lectotypus (hoc loco designatus): Koto Piaskéw,
V-1859, BERDAU (KRAM, no. 112255).

= Cardamine amara var. sub-opizii NYAR. Bul. Grad. Bot. Univ. Cluj 14: 97, 1934.
Ind. loc.: “Distr. Hunedoara: in montibus Borescu prope Stana galbina (E.I. NYARADY
12-VII-1924); In montibus Retezat: in valle Riu mare (E.I. NYARADY 14.VIL.1924)”.
Lectotypus (hoc loco designatus): In montibus Retezat: in valle Rau mare, 14.VII.1924,
E.I. NYARADY (CL).

= Cardamine amara var. foliolata PLOCEK Sborn. Severodesk. Mus., Pir. Védy 15: 15, 1986.
Ind. loc.: “Jizerské hory, prope vicum Lucany, in loco “Krihwinkel” infra montem
Bramberk, secus rivum juxta Alnetum (1974 PLOCEK)”. Holotypus: Jizerské hory, prope
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vicum Lucany, in loco “Krihwinkel” inframontem Bramberk, secus rivum juxta Alnetum,
1974, PLocEk (LIM).

7= Cardamine amara var. hirta NELLR. F1. Nied.-Oesterr.: 719, 1859 non WIMM. & GRaAB. Fl.
Siles. 2/1: 265, 1829 (nom. illegit.).
Ind.loc.: “An der Schwarza zwischen Riechenau und Hirschwang (K. Ettingshausen)”.
Holotypus: An der Schwarza zwischen Hirschwang und Riechenau, V.1848,
Ettingshausen (W - herb. NEILR., no. 10.118) (2n = 327).

- Cardamine amara “A” typica R. UECHTR. Verh. Bot. Vereins Prov. Brandenburg 14: 65-66,
1872 (nom. invalid.).

- Cardamine amara subsp. genuina CELAK. Prodr. Fl. Bshmen: 449, 1875 (nom. invalid.).

- Cardamine amara var. typica BEcK Fl. Nieder-Osterr.: 453, 1892 (nom. invalid.).

- Cardamine amara var. opicii auct. (p. p.) non (J. PRESL & C. PRESL) RCHB.: RCHB. Fl. Germ.
Excurs.: 675, 1832, [ut “opizii™).

Exsiccata visa

Fl. Exs. Distr. Bacoviensis no. 523 (KRAM,PR) - Fl. Olten Exs. no. 234 (BM, CGE, CL,
KRA, KRAM, LTR, PRC, OXF, WU) - Fl. Polon. Exs. no. 323 (BM, CL, KRA, KRAM, PR,
PRC, RNG, W) - Fl. Rom. Exs. no. 1076a (BP, CL, KRA, PR, SIB, W), no. 1076b (CL,
KRA, SIB, W), no. 1076¢c (BP, CL., KRA, SIB, W), no. 2763 (ut C. amara var. umbrosa
WiMM. & GRAB.) (CL, K, KRA, SIB, W) - M. RACIBORSKI Pl. Polon. Exs. no. 634 (LW, KRA,
KRAM), no. 855 (CL, LTR, LW, KRA, KRAM) - PETRAK Fl. Bohem Morav. Exs. no. 1430
(BM, PR);

Extra fines: DUFFOUR Soc. Frangaise Exs. no. 5397 (BM) - Fl. Exs. Reipubl. Bohem. Slov.
no.1030 (CL, K, NI, OL, KRA, PRC, W, WU) - Fl. Germ. Exs. Schlesw.-Holst. no. 178 (BM,
CL, KRA, PR, W) - Fl. Jutl. Exs. no. 295 (BM, CGE, KRA, PR, W), no. 313 (ut C. impatiens
L.) (BM, CGE, CL, KRA, PR, W), no. 423 (BM, CGE, CL, KRA, PR, W) - Fl. Polon. Exs.
no. 121 (BM, CL, KRA, KRAM, W) - Fl. Siles. Exs. no. 780 (CGE, CL, KRA, KRAM, PR,
W) - Herb. Fl. Ingr. no. 46 (BM, CGE, K, OXF) - Herb. Fl. Loc. Fr. no. 22 (K, OXF, PRC,
W) - Herb. Fl. Ross. no. 1156 (K, PRC, W, WU) - MAGNIER Fl. Select. Exs. no. 12 (W, WU)
- PETRAK Fl. Bohem. Morav. Exs. no. 528 (BM, BRNU) - Pl. Britan. Exs. ser. I, no. 22 (CGE)
- P1. Cechoslov. Exs. no. 114 (BM, KRAM, W) - Pl. Exs. Torunensia no. 159 (KRA, PRC)
- PL. Finl. Exs. no. 233 (K, PR, W, WU) - Pl1. Ital. Exs. no. 137 (KRAM) - Pl. Vasc. Dan.
Exs. no. 546 (KRA, PR, RNG, W) - M. RACIBORsKI Pl. Polon. Exs. no. 635 (KRA, KRAM,
LWS) - REHMANN & WoLoszczak Fl. Polon. Exs. no. 7 (BM, CL, KRA, KRAM, LWS,
OXF, W, WU), no. 7b (BM, CL, K, KRA, KRAM, LWS, W, WU) - SAMUELSSON PI. Suec.
Exs. no. 890 (BM, K, W) - ScHuLTz Herb. Norm. no. 1517 (ut C. aequiloba C. HARTMAN)
(OXF, W) - Soc. Echang. Pl. Vasc. Eur. Occ. & Bas. Medit. no. 10234 (RNG) - TauscH Herb.
F1. Bohem. no. 122 (PRC), no. 122b [ut C. amara “b” hirsuta (C. opizii J. & C. PRESL) (sic !)]
(PRC).

Icones

CLAPHAM, TUTIN & WARBURG Fl. Brit. Isl. Ilustr. 1:53, fig. 206, 1957. - DOSTAL Kvét.
CSR: 291, tab. 95, fig. 3, 1948. - DosTAL KIi& Kvét. CSR: 201, fig. 349-1, 1954. - DOSTAL
Nova Kvét. CSSR: 359, tab. 89, fig. 1, 1989. - HEINY & SLavik Kvét. CR 3: 101, tab. 22,
fig. 1, 1992. - JAVORKA & CSAPODY Icon. Fl. Part. Austro-Orient. Eur. Centr.: 200, fig. 1521,
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Fig. 1. Cardamine amara L. subsp. amara.

General distribution

1975. - MapaLski FlL. Polon.
Terrarumq. Adiacent. Icon. 9/4:
fig. 1085, 1966. - NYARADY in
SAVULESCU Fl. Reip. Pop. Roman.
3: 257, tab. 44, fig. 1, 1955. -
OEDER Fl. Dan. 1: fig. 148, 1764.
- PoLfvKA, DOMIN & PODPERA
Kli¢ Kvét. Ceskoslov.: 49, fig.68,
1928. - REICHENBACH Icon. Fl.
Germ. Helv. 2: fig. 4305,
1837-1838. - R0ss-CRAIG
Drawings Brit. PL, 1: fig. 19,
1979. - ROTHMALER Exkursionsfl.
ed. 6, 3. 159, 1987. -
SCHLECHTENDAL, LLAGENTHAL &
ScHENK Fl. Deutschl., ed. 5, 14:
fig. 1367, 1883.
Icon nostra: Fig. 1.

Brief description

Rhizome thin. Stem stiff, erect,
sometimes flexuose, usually only
sparsely hairy at base, simple or
branched above, 1-6 mm wide at
base. Cauline leaves (2-) 3-14
(-24), thin, not congested beneath
inflorescence, with 2-6 (-7) pairs
of lateral leaflets. Inflorescence
simple or compound, with 2-40
flowers in the main inflorescence.
Sepals (2.8-) 2.9-4.2 (-4.5) mm,
petals (6.1-) 6.8-9.7 (-10.2) mm
long and (2.9-) 3.5-5.7 (-6.2) mm
wide, filaments of longer stamens
(3.8-) 4.7-6.9 (-7.3) mm, pedicels
glabrous.

Flowering: April - May.

2n =16

Cardamine amara subsp. amara occurs throughout most of Europe, except in the North.
In the South it extends as far as Spain, central Italy, and southern Romania, while in the east

as far as western Siberia.
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Distribution in the Carpathians and Pannonia

This subspecies is widespread in the Carpathians, except high altitudes of the West
Carpathians, where it occurs only exceptionally. It is more common in higher altitudes of the
South Carpathians. In Pannonia it is far rarer, and for some parts of this area it is probably
absent.

Poland (Fig. 3)

Karpaty Zachodnie. 513.33. Pogé6rze Wielickie, 513.34. Pogérze Wisnickie, 513.45. Beskid
Slaski, 513.46. Kotlina Zywiecka, 513.48. Beskid Makowski, 513.49. Beskid Wyspowy,
513.51. Beskid Zywiecki, 513.52. Gorce, 513.53. Kotlina Sadecka, 513.54. Beskid Sadecki,
513.61. Pogérze Roznowskie, 513.62. Pogérze Cigzkowickie, 513.64. Pogérze Dynowskie,
513.65. Pogérze Przemyskie, 513.66. Obnizenie Gorlickie, 513.69. Pogérze Bukowskie,
513.71. Beskid Niski, 514.11. Kotlina Orawsko-Nowotarska, 514.12. Pieniny, 514.13. Pog6rze
Spisko-Gubatowskie, 514.14. Réw Podtatrzariski, 514.52. Tatry Zachodnie, 514.53. Tatry
Wschodnie. - Beskidy Wschodnie. 522.12. Biesczady Zachodnie.

Moravia (Fig. 3)

Pannonicum. 16. Znojemsko-brénskd pahorkatina, 18a. Dyjsko-svratecky tval, 18b.
Dolnomoravsky iival, 21a. Han4ck4 pahorkatina, 21b. Hornomoravsky tival. - Mesophyticum
carpaticum. 76a. Moravsk4 brina vlastni, 77a. Zdénick)’( les, 77b. LitenCické vrchy, 77c.
Chhby, 78. Bilé Karpaty lesni, 79. Zlinské vrchy, 80a. Vsetinsk4 kotlina, 81. Hostynské vrchy,
82. Javorniky, 83. Ostravské panev, 84a. Beskydské podhiifi. - Oreophyticum carpaticum.
99a. Radho3tské Beskydy, 939b. Slezské Beskydy.

Slovakia (Fig. 3)

Pannonicum. 2. Ipefsko-rimavskd brdzda, 3. Slovensky kras, 4. Zhorskd niZina, 6.
Podunajskd niZina, 7. KoSick4d kotlina, 8. Vychodoslovenskd niZina. - Carpaticum
occidentale. 9. Biele Karpaty (juznd ¢ast), 10. Malé Karpaty, 11. PovaZsky Inovec, 12. Tribe<,
13. Strazovské a Sulovské vrchy, 14a. Pohronsky Inovec, 14b. Vti¢nik, 14c. Kremnické
vrchy, 14d. Pofana, 14e. Stiavnické vrchy, 14f. Javorie, 15. Slovenské rudohorie, 16. Muranska
planina, 17. Slovensky raj, 19. Slanské vrchy, 20. Vihorlatské vrchy, 21a. Mal4 Fatra (Li¢anskd
Fatra), 21b. Mald Fatra (Krivanska Fatra), 21c. Vefkd Fatra, 21d. Cho&ské vrchy, 22. Nizke
Tatry, 23a. Zépadné Tatry, 23b. Vysoké Tatry, 23¢. Belianske Tatry, 24. Pieniny, 25. Turfianska
kotlina, 26a. Liptovsk4 kotlina, 26b. Spi§ské kotliny, 27a. Biele Karpaty (severnd &ast), 27b.
Javorniky, 28. Zapadné Beskydy, 29. SpiSské vrchy, 30a. Sari§sk4 vrchovina, 30b. Cergov,
30c. Nizke Beskydy. - Carpaticum occidentale. 31. Bukovské vrchy.

Austria (Fig. 4)
There are several localities of Cardamine amara in the Austrian part of Pannonia documented
by herbarium specimens. However, most probably a great deal of these plants are tetraploids.

Hungary (Fig. 4)

L Matricum. 3. Borsodense, 4. Agriense. - II. Bakonyicum. 2. Pilisense, 3. Vesprimense. -
1. Praenoricum. 1. Laitaicum, 2. Castriferreicum, 3. Petovicum. - IV. Eupannonicum. 1.
Arrabonicum. - V. Praeillyricum. 1. Saladiense, 2. Somogyicum.
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Fig. 2. Scheme of the distribution maps: 1 - Austria and Hungary; 2 - Moravia (Czech Republic), Poland, and
Slovakia; 3 - Ukraine.

Fig. 3. Map of the distribution of Cardamine amara L. subsp. amara in the Carpathian and Pannonian part of
Moravia and Poland and in Slovakia (@ - herbarium specimens, O - data from the literature).
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Fig. 4. Map of the distribution of Cardamine amara L. subsp. amara in the Pannonian part of Austria and in
Hungary.

Fig. 5. Map of the distribution of Cardamine amara L. subsp. amara in the Carpathian and Pannonian part of
Ukraine.
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Ukraine (Fig. 5)

Carpaticum orientale. I. Prykarpattja, II. Schidni Beskydy j Nyz’ki Polonyny, III. Gorgany,
IV. Svydovec’, V. Cornohora, VI. Cyv&yno-Grynjavs’ki hory, VII. Marmaros’ki Al’py, VIIL
Vulkani¢ni Karpaty. - Pannonicum. X. Zakarpats’ka rivnyna.

Romania

Districts Maramures, Bistrita-Nasdud, Suceava, Mures, Harghita, Baciu, Covasna, Dimbovita,
Bragov, Arges {?], Sibiu, Vilcea [?], Hunedoara, Alba, Carag-Severin, Bihor, Cluj, Silaj,
Do)j.

Maximum altitude: Distr. Hunedoara, Mtii Godeanu, Vf. Gugu, 2000 m, 1935, SCHEFFER
(SLO).

Ecology, phytosociology

Cardamine amara subsp. amara occurs in forest spring communities, alder forests, ridges,
wet meadows and other places with standing or slow flowing water, and prefers acid or almost
neutral soils of the gleyed type. It belongs to the group of characteristic taxa of the suballiance
Alnenion glutinoso-incanae OBERD. 1953 (which includes, for example, the association
Cardamino-Alnetum incanae SOMSAK 1961) and alliance Cardaminion amarae MaAs 1959
(with the associations Cardaminetum amarae (BR.- BL. in BR.-BL. et al. 1926) MAAs 1959
and Cardamino-Chrysosplenietum alternifolii MaAs 1959). It also occurs in communities of
the alliances Alnion glutinosae MALCUIT 1929, Salicion cinereae TH. MULLER & GORS ex
Pass. 1961, Salicion eleagni MOOR 1958, Salicion triandrae TH. MULLER & GORs 1958,
Salicion albae (OBERD. 1933) TH. MULLER & GORS 1958, Caricion rostratae BAL.-TUL. 1963,
and Caricion davallianae KLIKA 1934,

Cardamine amara subsp. opicii (J. PRESL & C. PRESL) CELAK.

Cardamine amara subsp. opicii (J. PRESL & C. PRESL) CELAK. Prodr. F1. Bshmen: 449, 1875.
[ut “opizii’]
= Cardamine opicii J. PRESL & C. PrResL Fl. Cech.: 136, 1819.
Ind. loc.: “cum priori [Glacky Schneeberg] et in Brunnberg Sudet (Op1z)”. Lectotypus
(MARHOLD & HROUDA 1993: 102): Brunnberg, s.a., Opiz (PR).
= Cardamine amara L. var. opicii (J. PRESL & C. PRESL) RcHB. Fl. Germ. Excurs.: 675,

1832 [ut “opizii™].

= Cardamine amara var. umbrosa WiMM. & GRaB. Fl. Siles. 2/1: 265, 1829 (nom. illegit.)
non DC. Syst. Nat. 2: 255, 1821.
Ind. loc.: “Auf dem Schneeberge in der Grafsch. Glatz. Am Ochsenstalle auf dem
Altvater, am Peterstein”. Lectotypus vel neotypus (hoc loco designatus): Silesia, im
Gesenke, s. a., GRABOWSKI (K).

= Cardamine amara var. subalpina W.D.J. KocH Syn. Fl. Germ. Helv. 1: 44, 1835 (nom.
illegit. superfl. - Art. 52).
Ind. loc.: “In scaturiginosis subalpinis Sudetorum (in Schlesien und Béhmen auf dem
Schneeberge, am Ochsenstalle des Altvaters, am Peterstein)”. Typus ignotus.
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= Cardamine bielzii SCHUR Verh. Mitth. Siebenbiirg. Vereins Naturwiss. Hermannstadt 4: 64,
1853.
Ind. loc.: “In der Gegend der Piatra Arsze siidlich von Béanfi Hunyad, (A. BIELTZ)".
Holotypus: In der Gegend von Piatra Arsze, VII1.1847, BIELTZ (LW).

= Cardamine amara ‘8" multijuga R. UECHTR. Verh. Bot. Vereins Prov. Brandenburg 14: 66,
1872.
Ind. loc.: “In den ostlichen Sudeten: am Glatzer Schneeberge ...”. Typus ignotus.

= Cardamine amara var. hirsutissima SCHUR Verh. Naturf. Vereins Briinn 15/2 (1876): 78-79,
1877.
Ind. loc.: “In Gerbirgsthilern im Zoodthale und am Fusse des Arpds in Siebenbiirgen,
Juni 1846.” Typus ignotus.

= Cardamine opicii var. kotulana ZAPAt. Rozpr. Wydz. Mat.-Przyr. Akad. Umiejetn. Dziat
B, Nauki Biol. Ser. 3, 12: 8-9, 1912 [ut “opizii”].
Ind. loc.: “Studzienna dolina {=Roh4&ska dolina] w Tatrach (KoTurA)”. Holotypus:
Rohaczer Potok, 11 & 12-VIII-1885, KotuLA (KRAM, no. 112458).

= Cardamine dubia ZAPAt. Rozpr. Wydz. Mat.-Przyr. Akad. Umiejetn. Dziat B, Nauki Biol.
Ser. 3, 12: 13, 1912 (pro hybr., nom. illegit.) non NICOTRA Prodr. Fl. Mesan. 1: 95, 1878.
Ind. loc.: “In valle Koprowa Tatrorum (KULCZYNsK1)”. Holotypus: Tatry, dol. Koprowa,
5.VIIL.1880, KuLczyNski (KRAM, no. 112667).
= Cardamine zapalowiczii DOMIN Pl. Cechosl. enum.: 90, 1935 (pro hybr.) [ut

“Zapalowiczii”].

7= Cardamine amara var. glabriuscula SCHUR Enum. Pl. Transsilv.: 49, 1866.
Ind. loc.: “Arpaser Gebirge; auf der Mumma und der Preschbe bei Zood; Kuhhorn bei
Rodna”. Typus ignotus.

- Cardamine amara var. crassifolia auct. non (Op1z) BEcK: BECK Fl. Nieder-Osterreich: 453,
1892.

- Cardamine amara subsp. opicii var. crassifolia auct. non (OPiz) BECK: NYAR. in SAvUL. FlL
Reip. Pop. Roman. 3: 264, 1955. [ut “opizii”].

Exsiccata visa

DoMIN & KRraJNa Fl. Cechoslov. Exs. no. 255 (BP, BRA, CGE, CL, K, KRA, LIM, NI,
OL, PR, PRC, W);

Extra fines: BAENITZ Herb. Eur. no. 8428 (CL, PRC).

Icones

HEINY & SLavik Kvét. CR 3: 101, tab. 22, fig. 2, 1992. - MaDALsKi F1. Polon. terrarum.
adiacent. icon. 9/4: fig. 1086, 1966. - NYARADY in SAVULESCU Fl. Reip. Pop. Roman. 3: 257,
tab. 44, fig. 2, 1955.

Icon nostra : Fig. 6.

Briet description

Rhizome thick. Stem fragile, glabrous or densely hairy, simple, 1-13 mm wide at base.
Cauline leaves (10-) 13-46 (-53), fleshy, congested beneath the inflorescence, with (4-) 5-9
(-11) pairs of lateral leaflets. Inflorescence simple, with 3-39 flowers in the main inflorescence.
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Fig. 6. Cardamine amara subsp. opicii (J. PRESL & C. PRESL)
CELAK.

Sepals (3.1-) 3.5-5.0 (-5.2) mm,
petals (5.7-) 6.6-9.7 (-10.2) mm long
X (2.6-) 2.8-4.9 (-54) mm wide,
filaments of longer stamens (3.3-)
4.5-6.8 (-7.3) mm, pedicels hairy or
glabrous.

Flowering: June - July.

2n=16

General distribution

Cardamine amara subsp. opicii
occurs in the Sudeten Mts., namely
the Krkono§e Mts. (= Karkonosze
Mts.), Mt. Kréalicky SnéZnik (=
Masyw Snieznika Mts.), Hruby
Jesenik Mts., and also probably the
Orlické hory Mts. (for a detailed
distribution see HRoOUDA &
MaRrHOLD 1993). It is widespread
in the higher mountains of the East
and West Carpathians. In the South
Carpathians it is rather rare. This
subspecies probably does not occur
in the Alps. The data concerning its
occurrence in that area most likely
refer to tetraploid populations of
C. amara.

Poland (Fig. 7)

Karpaty Zachodnie. 513.51.
Beskyd Zywiecki, 513.52. Tatry
Zachodnie, 513.53. Tatry
Wschodnie.

Slovakia (Fig. 7)
Carpaticum occidentale. 14c.

Kremnické vrchy, 14d. Pofana, 15. Slovenské rudohorie, 16. Murénska planina, 21a. Mal4
Fatra (Li¢ansk4 Fatra), 21b. Mal4 Fatra (Krivanska Fatra), 21c. Velk4 Fatra, 21d. Cho€ské
vrchy, 22. Nizke Tatry, 23a. Zapadné Tatry, 23b. Vysoké Tatry, 23c. Belianske Tatry, 28.

Zapadné Beskydy.

Ukraine (Fig. 8)

Carpaticum orientale. II. Schidni Beskidy j Nyz’ki Polonyny, III. Gorgany, IV. Svydovec’,
V. Cornohora, VI. Cyvéyno—Grynjavs’ki hory, VII. Marmaros’ki Al’py.
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Fig. 7. Map of the distribution of Cardamine amara subsp. opicii (J. PRESL & C.
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Fig. 8. Map of the distribution of Cardamine amara subsp. opicii (J. PRESL & C. PRESL) CELAK. in the

Carpathian part of Ukraine.
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Romania

Districts Maramureg, Bistrita-Nasaud, Mureg [?], Harghita [?], Bragov [?], Arges [?], Sibiu,
Hunedoara, Carag-Severin (in the mountains of Maramuregului, Rodnei, Ciliman, Fagérasului,
Retezatului, Tarcului).

Minimum altitude: Vefkd Fatra, lubochnianska dolina, above the Rakov4 forester’s house,
850-900 m, 1985, MARHOLD (SAV). Maximum altitude: Vysoké Tatry, Pat Spi§skych plies,
2013 m, 1890, 1907, SIMONKAI (BP); Vysoké Tatry, NE of the Hincove pleso, ca. 2000 m,
1955, STANEK (BRNM).

Ecology and phytosociology

Cardamine amara subsp. opicii occurs in springs, on stream banks, and wet rock faces in
the upper montane, subalpine, and alpine belts, on acid or almost neutral soils of the gleyed
type. It belongs to the characteristic taxa combination of the associations Brachythecio
rivularis-Cardaminetum opizii (KRAJINA 1933) HADAC 1983 and Calthetum laetae KRAJINA
1933 of the alliance Cratoneuro filicini-Calthion laetae HADAC 1983. It also occurs in other
associations of this alliance [e.g. Caltho-Dicranelletum squarrosae HADAC 1956 and Arabido
alpinae-Petasitetum kablikiani (HADAC in HADAC et al. 1969) Habpa¢ 1983], and in
communities of the alliance Adenostylion BR.-BL. 1926 (e.g. Aconitetum firmi KRAJINA 1933).
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Appendix

Selected specimens
(for numbers and names of phytogeographic districts see “Distribution”)

Cardamine amara L. subsp. amara

Poland

Karpaty Zachodnie. 513.33. Mogilany (1957 TUMIDAIOWICZ KRA). - 513.34. Dobczyce, Czastaw (1979
SZEWCZYK KRAM). - 513.45. Brenna (1967 BRODA KRA). - 513.46. Mil6wka, Sota (1980 SZEWCZYK KRAM).
- 513.48. Kalwaria Zebrzydowska, Brody (1965 BARADZIES KRA). - 513.49. Rabka (1960 SKOVRONSKA
KRA). - 513.51. Dolina Sopotni Wielkej (1965 SZCESLINSKA KRAM). - 513.52. Turbacz, Kowaniec (1950 A.
& J. KORNASOWIE KRA). - 513.53. Nowy Sacz - Stary Sacz (1936 SLOWIKOWSKI KRA). - 513.54. Pasmo
Radziejowej, Roztoka Wielka (1919 PAWLOWSKI KRAM). - 513.61. RoZznéw, Ostra Géra (1946 Srodorf
KRAM). - 513.62. Brzyska (s.a. WISNIEWICZ KRA). - 513.64. Konieczkowa (1972 BOBER KRA). - 513.65.
Bircza - Cisowa (1971 JASIEWICZ & TUMIDAJOWICZ - Fl. Polon. Exs. no. 323). - 513.66. Biecz, Krolewska
studnia (1873 KoTowiCZ KRAM). - 513.69. Targowiska (1914 PIECH KRAM). - 513.71. Zmigord, Folusz
(1956 ZARZYCKI KRAM). - 514.11. Pieninski Pas Skalkowy, Rogoza (1968 GRODZINSKA KRAM). - 514.12.
Czorstyn (1880 GUSTAWICZ KRAM). - 514.13. Zagrody (1955 PANCER KRA). - 514.14. Zakopane (1915
MICZYNSKI KRAM). - 514.52. Dolina KosScieliska (1887 SAGORSKI JE). - 514.53. Morskie Oko, pod
Miedzianem (1876 KOTULA W). - Beskidy Wschodnie. 522.12. Ustrzyki G6rne (1960 JASIEWICZ KRAM).

Moravia

Pannonicum. 16. Brno, Pisarky (1879 BOHUNANSKY BRNM). - 18a. Brno, Ré4jetek (1895 s.coll. BRNM). -
18b. Lanzhot, E (1987 MARHOLD SAV). - 21a. Pfedmostf u Pferova (1955 POKLUDA BRNM). - 21b. Kojetin,
Vielin (1966 REITMAYEROVA BRNM, BRNU, PR). - Mesophyticum carpaticam. 76a. Bohuslavky (1905
OBORNY PRC). - 77a. Rusava, u Rusavy (1947 ZAVREL BRA). - 77b. Paclavice, Svébsko (1956 ZAVREL BRA).
- 78. Javofina (1929 SILLINGER PR, PRC). - 79. Bieziivky (1951 STANEK BRNM). - 80a. Vesel4 (1934 RICAN
BRNU). - 81. Ka%ava, Dfevnice (1972 VYSTAVELOVA BRNU). - 82. Vala3ské Klobouky, pod Matkou (1940
PODPERA BRNU). - 83. Polansky les (1955 KNEBLOVA PR). - 84a. Hnojnik (1972 LIBERDOVA BRNU). -
Oreophyticum carpaticum. 99a. Me&tivka (1973 VONDRAKOVA BRNU). - 99b. Stelma (1968 ZATLOUKAL
BRNU).

Slovakia

Pannonicum. 2. Tuh4r (1971 RELL W). - 3. Borka, “Nagyholokd™ (1929 BOROS BP). - 4. Plavecky Stvrtok
(1932 PTACOVSKY SAV). - 6. Sviity Jur, Sir (1900 MERGL SAV). - 7. Vy¥né Opitske (1928 BRYM PRC). - 8.
B6! (1962 BOSACKOVA BRA). - Carpaticum occidentale. 9. Lopenik (1884 HOLUBY W). - 10. Zeleznd
studniCka (1965 KMETOVA SAV). - 11. K4lnica (1882 HOLUBY BP). - 12. Jelenec, Plieika (1935 DEYL PR).
- 13. Homé MoteSice (1879 FLEISCHER LW). - 14a. Nov4 Batia, potok Majer (1947 MAGIC SLO). - 14b. Velké
Pole (1882 KMET BRA). - 14¢c. Tajov, Suchy vrch (1954 DEYL PR). - 14d. Velk4 Polana (1951 DEYL PR). -
14e. Pukanec, Dolné hiky (1894 KUPCOK BRA). - 15. Brusno, kiipele (1922 VACHA PRC). - 16. Zbojsk4 (1986
MARHOLD SAV). - 17. Kysel (1938 DEYL PRC). - 19. Opin4 (1987 MARHOLD SAYV). - 20. Kusin, Hradok
(1949 STANEK BRNM). - 21a. Vricko (1910 NOGRADI BRA). - 21b. Stre¢no (1985 MARHOLD SAV). - 21c.
Staré Hory (1930 FUTAK SLO). - 21d. $ip (1990 KOCHJAROVA SLO). - 22. Kysl4 (1966 MAJOVSKY SLO). -
23a. Zverovka (1986 MARHOLD SAV). - 23b. Temnosmreginové plesa (1947 POSPISIL BRNM). - 23c. Murdil
(1929 DOMIN PRC). - 24. Lesnick4d Huta (1986 MARHOLD SAV). - 25. H4j (1913 MARGITTAI CL). - 26a.
Liptovsky Hrédok (1973 HORNICKOVA BRA). - 26b. Baba pri Svite (1902 BARTAL BP). - 27a. Cerveny
Kameii, Babka (1926 STANEK BRNM). - 27b. Kysucké Nové Mesto (1971 FALTANOVA SLO). - 28. Zakamenné
(1928 LEHMANN PRC). - 29. Podspady, N (1929 DOMIN PRC). - 30a. Solivar (1914 VAIDA BP). - 30b.
Hradisko, W (1973 GALLO BRA). - 30c. Bardejov, Weinberg (1924 BERGANSKY BRA). - Carpaticum
orientale. 31. P&olinné (1987 MARHOLD SAV),
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Austria
Mitterndorf a.d. Fischa (1897 P. HUBL WU). - Moosbrunn (1865 BREIDLER WU). - Gramatneusiedl, Mariental
(1911 KORB W).

Hungary

I. Matricum. 3. Fels6hamor, Jdvorkut (1923 BOROS BP). - 4. Parddsasvir, Kiscsér hegy (1953 PAPP KRAM).
- II. Bakonycum. 2. Pilis hegység (1834 DORNER BP). - 3. Bakonybél (1959 FEKETE BP). - IlI. Praenoricum.
1. Sopron (1845 BALLAY LWS). - 2. Vasvér (1954 NAGY BP). - 3. Pordefélde, Budnya erd8 (1938 JAVORKA
& ZG6LYoMI BP). - IV. Eupannenicum, 1. Gyér, Patkdnyoserd§ (1921 POLGAR BP). - V. Praeillyricum. 1.
Nagykanisza, Als6 vérosi erd§ (1949 KAROLY1 BP, SZ). - 2. Lesence, Lesenceistvand (1949 BOROS BP).

Ukraine

Carpaticum orientale. I. Oblast L'vivs'ka, Rajon Starosambirs’kyj, Dobromyl’ (s.a. REHMAN LWS). - II.
Oblast L'vivs'ka, Rajon Starosambirs’kyj, Topil'nycja (1990 MARHOLD & KAHALO SAV). - III. Oblas{
Ivano-Frankivs'ka, Rajon Dolyns’kyj, Ljudvykivka (1990 MARHOLD & KAHALO SAV). - IV. Oblast
Zakarpats’ka, Rajon Rachivs’kyj, Polonyna ApSynec’ (1960 TovS UU). - V. Oblast Zakarpats’ka, Rajon
Rachivs’kyj, Jasynja (1961 ZYMAN KW). - VL. Oblast Ivano-Frankivs'ka, Rajon Verchovyns’kyj, Burkut,
Cornyj Ceremos (1936 PAWLOWSKI KRA, KRAM). - VII. Oblast{ Zakarpats'ka, Rajon Rachivs’kyj, Rachiv
(1875 VAGNER BP). - VIII. Oblas( Zakarpats’ka, Rajon Pere&yns’kyj, Voroleve, verch Senatorija (1946 s.coll.
UU). - Pannonicum. X. Oblast Zakarpats'ka, Rajon UZhorods’kyj, Onokivci (1964 HENDEJ UU).

Romania

Distr. Maramures. Firiza (1918 ANDRASOVSZKY BP). - Distr. Bistrita-Naséud. Mtii Rodnei, Rodna Nuova
(1932 SCHEFFER SLO). - Distr. Suceava. Cimpulung Moldoveanesc, Valea Doamnei (1902 WOLOSZCZAK
W). - Distr. Neamt. Dragomiresti (1937 BURDUJA - Fl. Rom. Exs. no. 1076b). - Distr. Mures. Biile Sovata
(1944 E. 1. NYARADY SIB). - Distr. Harghita. Cheile Bicazului (1964 TOMA BM). - Distr. Baciiu. DArminesti,
Nemira (1972 BARABAS, MITITELU & BARABAS - Fl. Exs. Distr. Bacoviensis n. 523). - Distr. Covasna. Zagon,
“Domokos patak” (1941 HARGITTAI CL). - Distr. Dimbovita. Pucioase, Vulcana de Sus (1955 s.coll. CL). -
Distr. Bragov. Timisul de Jos (1930 E. I. NYARADY CL). - Distr. Sibiu. Mtii Figiragului, Valea Arpas (1989
MARHOLD SAV). - Distr. Hunedoara. Mtii Paringului, Petrogani (1934 SCHEFFER SLO). - Distr. Alba. Girda
de Sus, “Aranyosthal” (1897 Pax BP). - Distr. Caras- Severin. Mtii Semenicului (1941 BORZA CL). - Distr.
Bihor. Stina de Vale (1965 RATIU CL). - Distr. Cluj. Vf. Buscat (1981 MARCU CL). - Distr. Silaj. Mtii
Mesesului, Hurez, Valea Poenitia (1941 BALAZS & FELFOLDY CL). - Distr. Dolj. Tismana, Ministirea Tismana
(1953 SERBANESCU CL).

Cardamine amara subsp. opicii (J. PRESL & C. PResL) CELAK.

Poland
Karpaty Zachodnie. 513.51. Rezerwat Pod Rysianka (1965 BIALECKA KRA). - 514.52. Dolina Chochotowska
(1922 PAWrOWSKI KRAM). - 514.53. Litworowy Staw (1989 MARHOLD SAV).

Slovakia

Carpaticum occidentale. 14c. Kremnica, Kordicke sedlo (1989 MARHOLD SAV). - 14d. Predn4 Polana, near
the chalet (1989 MARHOLD SAV). - 15. Dob3in4, Cuntava (1907 LYKA CL). - 16. Mur4nska Huta, valley of
the Zupkov stream (1987 KOCHIAROVA & HROUDA SAV, SLO). - 21a. Martinské hole (1942 FUTAK SLO). -
21b. Maly Krivaii (1908 MARGITTAI BP, BRA). - 21c. Biela voda (1914 MARGITTAI BP). - 21d. Sivy vrch
(1928 SCHEFFER SLO). - 22. Korytnica, Pragiva (1889 TRUCHLY BRA). - 23a. Near the Brestova forester's
house (1926 J. DOSTAL PRC). - 23b. K&prov4 dolina (1880 KOTULA W). - 23c. Dominova dolina (1933 DOMIN
PRC). - 28. Pilsko, Bystry potok (1989 GRULICH MMI).
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Ukraine

Carpaticum orientale. I1. Oblasf Zakarpats’ka, Rajon Volovec’kyj, Pikuj (1937 MARGITTAI BP). - III. Oblas(
Ivano-Frankivs'ka, Rajon RoZnjativs’kyj, valley of the Limnycja River, slopes of Mt. Grofa (1990 MARHOLD
& KAHALO SAV). - IV. Oblas{ Zakarpats’ka, Rajon Rachivs’kyj, ApSynec’ (1960 LUKASENKO UU). - V. Oblast
Zakarpats'ka, Rajon Rachivs’kyj, Petros (1880 ZAPALOWICZ KRAM). - VI. Oblast Ivano-Frankivs’ka, Rajon
Verchovyns'kyj, Pereluka (1931 DEYL PRC). - VII. Oblas{ Zakarpats'ka, Rajon Rachivs’kyj, Pip Ivan (1947
BRADIS KW).

Romania

Distr, Maramureg. Mtii Maramuregului, Vf. Galatului (1853 HERBICH KRAM). - Distr. Bistrita-Nasdud.
Mitii Rodnei, Piatra Rei (1900 PAX BP). - Distr. Mureg/Harghita. Mtii Ciliman, Stincenii, Retecul - Dragus
(1912 EL. NYARADY SIB). - Distr. Sibiu. Mtii Figaragului, Valea Doamnei (1989 MARHOLD SAV). - Distr.
Hunedoara. Mtii Retezatului, Zinoguta (1933 BORZA & E.I. NYARADY CL). - Distr. Carag-Severin. M{ii
Tarcului, “Gropa Bisztri” (1874 SIMKOVICS BP).
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