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

INTRODUCTION 

This paper is the second in a series presenting a taxonomic revision of the genus C a r d a m i n e  

in the Carpathians and Pannonia. It deals with two subspecies of C a r d a m i n e  a m a r a  L.: 
C. a m a r a  L. subsp, a m a r a  and C. a m a r a  subsp, op&i i  (J. PRESL & C. PRESL) (~ELAK. 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 C a r d a m i n e  a m a r a  in the Carpathian 
and Sudeten Mts. (MARHOLD 1991, 1992) showed that two subspecies, C. a m a r a  subsp, a m a r a  

and C. a m a r a  subsp, opici i ,  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 Velk~ 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  a m a r a  s.l. from the Austrian Alps indicate that some specimens of C. a m a r a  

subsp, a m a r a  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. a m a r a  subsp, a m a r a  in this paper is based 
entirely on the diploid material. 

Cardamine  a m a r a  L. Sp. PI.: 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 & GRABOWSYd (1829), and later also by KOCH (1835). 

The description of Cardamine opicii in Flora (~echica (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 "(x Caule petiolisque hirsutis" and "~ 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 (LEJ.) 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 a. mult i juga 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.l. 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 yon 
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) nun wide. 

Key to the subspecies of Cardamine amara 

1 Stem branched, with lateral inflorescences 
1" Stem simple, without lateral inflorescences 
2 Stem densely hairy 
2* Stem glabrous or sparsely hairy 
3 Stem leaves (2-) 3-14 (-24), not congested beneath inflorescence; 

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

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

subsp, a m a r a  

2 
subsp, op i c i i  

3 

subsp, a m a r a  

subsp, op i c i i  

C a r d a m i n e  a m a r a  L. subsp, a m a r a  

= C a r d a m i n e  a m a r a  va t .  g l a b r a  R E ~ .  Fl.  Scand. Prodr.: 125, 1779. 
Ind.loc.: sine. Typus ignotus. 

= C a r d a m i n e  a m a r a  va t .  h i r s u t a  REI"z. F1. Scand. Prodr.: 125, 1779. 
Ind. loc.: sine. Typus ignotus. 

= C a r d a m i n e  u m b r o s a  LEJ. F1. Spa 2: 63, 1813. 
Ind.loc.: "PrOs de Malmedy". Typus ignotus. 
- C a r d a m i n e  a m a r a  vat .  u m b r o s a  (LEJ.) DC. Syst. Nat. 2: 255, 1821. 
=- C a r d a m i n e  l i b e r t i a n a  LEJ. Rev. F1. Spa: 135, 1824 (nom. illegit, superfl. - Art. 52). 

= C a r d a m i n e  b i c o l o r  Oatz ex J. PRESL (~ C. PRESL El. ~ech.: 136, 1819. 
Ind. loc.: "Glack~ Schneeberg (Oalz)". Lectotypus (hoc loco designatus): Auf dem 
Glatzer Schneeberg, VII.1815, OPIZ (PRC). 

= C a r d a m i n e  c r a s s i f o l i a  OPIZ Naturalientausch 11: 412, 1826. 
Ind. loc.: "BoSmiae in Sudetis ad rivulos im Riesengrund (OPlZ Auth. herb. no. 450, 
8.1.1826)." Holotypus: Bo~miae in Sudetis ad rivulos im Riesengrund, 1812, OPIZ (PR, 
no. 321962). 
= C a r d a m i n e  a m a r a  var. c r a s s i f o l i a  (OPIZ) BECK El. Nieder-Osterreich: 453, 1892. 

= C a r d a m i n e  a m a r a  var. h i r t a  WIMM. t~ GRAB. F1. Siles. 2/1: 265, 1829. 
Ind.loc.: "Bei Pollentschine am B/ichen und im Gebirge hin und wieder". Typus ignotus. 

= C a r d a m i n e  a m a r a  var.  h i r s u t a  K L E T r  & RICHT. F1. Leipzig: 558, 1830 non RETZ. FI. Scand. 
Prodr.: 125, 1779 (nom. illegit). 
Ind. loc.: "[Leipzig], im Leutzscher Walde". Typus ignotus. 

= C a r d a m i n e  a m a r a  va t .  p u b e s c e n s  LEJ. and CoulrrOlS Comp. F1. Belg. 2: 283, 1831. 
Ind. loc.: "Circa Malmundarium". Typus ignotus. 
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= C a r d a m i n e  a m a r a  vat.  g l a b r a  NEILR. F1. Nied.-Oesterr.: 718, 1859 non RETZ. F1. Scand. 
Prodr.: 125, 1779 (nom. illegit.). 
Ind. loc.: "Im untern Traisenthale bei St. P61ten; in der Lachen der Wien bei Hiitteldorf". 
Lectotypus (hoe loeo designatus): In Stimpfen der Htitteldorfer Au, 10.V.1840, 
NEILREICH ( W  - herb. NEmR., no. 10.109). 

= C a r d a m i n e  a m a r a  var. sub t r i s ec ta  SCHUR Enum. P1. Transsilv.: 49, 1866. 
Ind. loc.: "Auf dem Butsets bei Kronstadt". Typus ignotus. 

= C a r d a m i n e  a m a r a  var. m o n t a n a  SCHUR Enum. PI. Transsilv.: 49, 1866. 
Ind. loc.: "Im Michelsberger Thai am Silberbach". Typus ignotus. 

= C a r d a m i n e  a m a r a  var. inves t i ta  SCmrR Enum. P1. Transsilv.: 49, 1866. 
Ind. loc.: "Auf Waldwiesen oberhalb Resin~r, am Scheweschbach im Jungen Waid bei 
Hermannstadt". Lectotypus (hoc loco designatus): Scheweschbach, 24.V.1853, SCHUR 
(LW). 

= C a r d a m i n e  a m a r a  var. s a r m e n t o s a  SCHUR Enum. P1. Transsilv.: 50, 1866. 
Ind. loc.: "An quellige Orten des Arp~is". Lectotypus (hoe loeo designatus): In pascu!s 
humidis alpium Transsilv. in monte Arpas, s. a. [collected before 1861], SCrIUR (LW). 

= C a r d a m i n e  a m a r a  vat.  m i n o r  SCHUR Enum. P1. Transsilv.: 50, I866. 
Ind. loc.: "Am Bullafai1 der Kerzesorer Alpen". Typus ignotus. 

= C a r d a m i n e  a m a r a  var. m i c r o p h y l l a  SCHUR Verh. Naturf. Vereins Brtinn 15/2 (1876): 78, 
1877. 
Ind. loc.: "Am Ttimpel im Paradieswald; oberhaib der Teufelsschlucht und bei Adamsthai 
n~chst Brtirm; bei Hermannstadt; bei N. Podhrad (IV.1872 HOLUBY)". Typus ignotus. 

= C a r d a m i n e  a m a r a  var. h o m o p h y U a  SCHUR Verh. Naturf. Vereins Brtirm 15/2 (1876): 78, 
1877. 
Ind. loc.: "Bei Podhrad in Ungam (HoLuBY)". Typus ignotus. 

= C a r d a m i n e  a m a r a  var. m a x i m a  SCHUR Verh. Naturf. Vereins Briinn 15/2 (1876): 78, 1877 
Ind. loc.: "Am Siberbach am Fusse des G6tzenberges; im Zoodthale in Siebenbtirgen 
(VI. 1868 BARTH)". Typus ignotus. 

= C a r d a m i n e  a m a r a  var. u m b r a t i c o l a  SCHUR Verh. Naturf. Vereins Briinn 15/2 (1876): 78, 
1877. 
Ind. loc.: "Auf der Preschbe bei Zood in Siebenbtirgen (VI. 1868 BARTH)". Typus ignotus. 

= C a r d a m i n e  a m a r a  var. brev i f lora  ZAPAL. Rozpr. Wydz. Mat.-Przyr. Akad. Umiejetn. Dziat. 
B., Nauki. Biol., Ser. 3, 12: 6-7, 1912. 
Ind. loc.: "Zary kolo Krzeszowic (JABLONSrd); Piasky (Berdau); Biatohorszcza pod 
Lwowem (BLOCKI); Zloty Potok i cianka (~L~',~I)Z~Srd); Mizocz na Wobyniu (REaMAN); 
Mikolajki w Prusach Ksiezecych". Lectotypus (hoe Ioco designatus): Kolo Piask6w, 
V-1859, BERDAU (KRAM, no. 112255). 

= C a r d a m i n e  a m a r a  vat.  sub -op i z i i  NYAR. Bul. Grad. Bot. Univ. Cluj 14: 97, 1934. 
Ind. loc.: "Distr. Hunedoara: in montibus Borescu prope St~na galbina (E.I. NY~KDY 
12-VII-1924); In montibus Retezat: in valle R~tu mare (E.I. NYARADY 14.VII.1924)". 
l_e~totypus (hoe ioco designatus): In montibus Retezat: in vaUe R~u mare, 14.VII. 1924, 
E.I. NYARADY (CL). 

= C a r d a m i n e  a m a r a  v a r . f o l i o l a t a  PLOCEK Sborn. Severo~esk. Mus., P~'ir. V6dy 15: 15, 1986. 
Ind. loc.: "Jizersk6 hory, prope vicum Lu~any, in loco "Kr~awinkel" infra montem 
Bramberk, secus rivum juxta A l n e t u m  (1974 PLONK)". Holotypus: Jizersk6 hory, prope 
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vicum Lu~any, in loco "Kriihwinkel" infra montem Bramberk, secus rivum jux taAlne tum,  

1974, PLOCEK (LIM). 
?= Cardamine amara  var. hirta NEAR. F1. Nied.-Oesterr.: 719, 1859 non WIMM. & GRAB. FI. 

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 = 32?). 

- Cardamine amara  "A" typica R. UF_.CHTR. Verh. Bot. Vereins Prov. Brandenburg 14: 65-66, 
1872 (nom. invalid.). 

- Cardamine amara  subsp, genuina C~.LAK. Prodr. F1. B6hmen: 449, 1875 (nora. invalid.). 
- Cardamine amara  var. typica BECK F1. Nieder-Osterr.: 453, 1892 (nom. invalid.). 
- Cardamine amara  var. opicii  auct. (p. p.) non (J. PRESL & C. PRESL) RCHB.: Rcrm. F1. Germ. 

Excurs.: 675, 1832, [ut "opizig']. 

Exsiccata visa 
F1. Exs. Distr. Bacoviensis no. 523 (KRAM,PR) - F1. Olten Exs. no. 234 (BM, CGE, CL, 

KRA, KRAM, LTR, PRC, OXE WU) - F1. Polon. Exs. no. 323 (BM, CL, KRA, KRAM, PR, 
PRC, RNG, W) - F1. Rom. Exs. no. 1076a (BE CL, KRA, PR, SIB, W), no. 1076b (CL, 
KRA, SIB, W), no. 1076c (BE CL, KRA, SIB, W), no. 2763 (ut C. amara  vat. umbrosa 

WIMM & GRAB.) (CL, K, KRA, SIB, W) - M. RACmORSKI Pl. Polon. Exs. no. 634 (LW, KRA, 
KRAM), no. 855 (CL, LTR, LW, KRA, KRAM) - PETRAK F1. Bohem Morav. Exs. no. 1430 
(BM, PR); 

Extra fines: DUFFOUR Soc. Franqaise Exs. no. 5397 (BM) - F1. 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) - F1. Polon. Exs. 
no. 121 (BM, CL, KRA, KRAM, W) - Fl. Siles. Exs. no. 780 (CGE, CL, KRA, KRAM, PR, 
W) - Herb. F1. Ingr. no. 46 (BM, CGE, K, OXF) - Herb. FI. Loc. Ft. no. 22 (K, OXE PRC, 
W) - Herb. Fl. Ross. no. 1156 (K, PRC, W, WU) - MAGNIER F1. Select. Exs. no. 12 (W, WU) 
- PETRAK Fl. Bohem. Moray. Exs. no. 528 (BM, BRNU) - Pl. B r i m .  Exs. ser. I, no. 22 (CGE) 
- P1. (~echoslov. Exs. no. 114 (BM, KRAM, W) - P1. Exs. Torunensia no. 159 (KRA, PRC) 
- P1. Finl. Exs. no. 233 (K, PR, W, WU) - Pl. Ital. Exs. no. 137 (KRAM) - Pl. Vasc. Dan. 
Exs. no. 546 (KRA, PR, RNG, W) - M. RAClBORSKI Pl. Polon. Exs. no. 635 (KRA, KRAM, 
LWS) - REHMANN & WOLOSZCZAK F1. Polon. Exs. no. 7 (BM, CL, KRA, KRAM, LWS, 
OXE W, WU), no. 7b (BM, CL, K, KRA, KRAM, LWS, W, WU) - SAMUELSSON P1. Suec. 
Exs. no. 890 (BM, K, W) - SCHULTZ Herb. Norm. no. 1517 (ut C. aequi loba C. HARTMAN) 
(OXE W) - Soc. Echang. Pl. Vasc. Eur. Occ .& Bas. Medit. no. 10234 (RNG) - TAUSCH Herb. 
Fl. Bohern. no. 122 (PRC), no. 122b Jut C. amara "b" hirsuta (C. opizii J. & C. PRESL) (sic !)] 
(PRC). 

I c o ~  
CLAPHAM, TURIN & WARBURG FI. Brit. Isl. llustr. 1:53, fig. 206, 1957. - DOSTAL Kv~t. 

(~SR: 291, tab. 95, fig. 3, 1948. - DOSTAL Klf~ Kv~t. r 201, fig. 349-I, 1954. - DOSTAL 
Novel Kv~t. (~SSR: 359, tab. 89, fig. l, 1989. - HEJN~? & SLAVlK Kv~t. (~R 3: 101, tab. 22, 
fig. I, 1992. - JkVORKA & CSAPODY Icon. Fl. Part. Austro-Orient. Eur. Centr.: 200, fig, 1521, 



68 K. Marhold 

cm 

Fig. 1. Cardamine amara L. subsp, amara. 

1975. - M4~DALSrd F1. Polon. 
Terrarumq. Adiacent. Icon. 9/4: 
fig. 1085, 1966. - NYARADY in 
S~,VtrLESCO FI. Reip. Pop. Roman. 
3: 257, tab. 44, fig. 1, 1955. - 
OEDER El. Dan. 1: fig. 148, 1764. 
- POLIVKA, DOMIN & PODPI~RA 
K1/~ Kv~t. (~eskoslov.: 49, fig.68, 
1928. - R~ICHENBACH Icon. F1. 
Germ. Helv. 2: fig. 4305, 
1837-1838. ROSS-CRAIG 
Drawings Brit. PI., 1: fig. 19, 
1979. - ROTnMALER Exkursionsfl. 
ed. 6, 3: 159, 1987. 
SCHLECHTENDAL, LAGENTHAL & 
SCrmNK F1. 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. 
2 n =  16 

General distribution 
C a r d a m i n e  a m a r a  subsp, a m a r a  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 Zaehodnie. 513.33. Pog6rze Wielickie, 513.34. Pogrrze Wignickie, 513.45. Beskid 
Sl~ski, 513.46. Kotlina 7.ywiecka, 513.48. Beskid Makowski, 513.49. Beskid Wyspowy, 
513.51. Beskid 7.ywiecki, 513.52. Gorce, 513.53. Kotlina S~decka, 513.54. Beskid S~decki, 
513.61. Pog6rze Roznowskie, 513.62. Pog6rze Ci~zkowickie, 513.64. Pog6rze Dynowskie, 
513.65. Pog6rze Przemyskie, 513.66. Obni~enie Gorlickie, 513.69. Pog6rze Bukowskie, 
513.71. Beskid Niski, 514.11. Kotlina Orawsko-Nowotarska, 514.12. Pieniny, 514.13. Pog6rze 
Spisko-Gubatowskie, 514.14. R6w Podtatrzaiiski, 514.52. Tatry Zachodrtie, 514.53. Tatry 
Wschodnie. - Beskidy Wschodnie. 522.12. Biesczady Zachodnie. 

Moravia (Fig. 3) 
Pannonicum. 16. Znojemsko-bmrnsk~i pahorkatina, 18a. Dyjsko-svrateck~ t~val, 18b. 
Dolnomoravsk~ rival, 21 a. Hamick~i pahorkatina, 2lb. Hornomoravsk3) rival. - Mesophyficum 
carpafleum. 76a. Moravsk~i brhna vlastni, 77a. ~_xt~inick~ les, 77b. Liten~ick6 vrchy, 77c. 
Chfiby, 78. Bfl6 Karpaty lesnf, 79. Zlfnsk6 vrchy, 80a. Vsetinsk~ kotlina, 81. Host~nsk6 vrchy, 
82. Javom~y, 83. Ostravskfi pfmev, 84a. Beskydsk6 podhfi~r/. - Oreophyticum carpatieum. 
99a. Radho~fsk6 Beskydy, 99b. Slezsk6 Beskydy. 

Slovakia (Fig. 3) 
Pannonicum. 2. IpeFsko-rimavsk,~i br~izda, 3. Slovensloj kras, 4. Z,'ihorsk~i nf~ina, 6. 
Podunajsk~i nf~ina, 7. Kogick~i kotlina, 8. V~chodoslovensk~i nffdna. Carpaticum 
occidentale. 9. Biele Karpaty (ju~mi ~asf), 10. Mal6 Karpaty, 11. Pova~sk~ Inovec, 12. Tn'be~, 
13. Str~ovsk6 a Sril'ovsk6 vrchy, 14a. Pohronsk~ Inovec, 14b. Vt~nik, 14c. Kremnick6 
vrchy, 14d. PoFana, 14e. ~tiavnick6 vrchy, 14f. Javorie, 15. Slovensk6 rudohorie, 16. Mur~nska 
planina, 17. Slovensk~ raj, 19. Slansk6 vrchy, 20. Vihorlatsk6 vrchy, 21 a. Mahi Fatra (Lri~anskfi 
Fatra), 21b. Mal~ Fatra (Kriv~inska Fatra), 21c. Vel'k~i Fatra, 21d. Cho~sk6 vrchy, 22. Nfzke 
Tarry. 23a. Z~padn6 Tatry, 23b. Vysok6 Tatry, 23c. Belianske Tatry, 24. Pieniny, 25. Tur~ianska 
kotlina, 26a. Liptovsk~t kotlina, 26b. Spi~sk6 kotliny, 27a. Biele Karpaty (severmi ~asf), 27b. 
Javornflcy, 28. Z~padn6 Beskydy, 29. Spi~sk6 vrchy, 30a. ~ari~sk~i vrchovina, 30b. I~ergov, 
30c. Nizke Beskydy. - Carpaticum occldentale. 31. Bukovsk6 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) 
I. Matricum. 3. Borsodense, 4. Agriense. - II. Bakonyicum. 2. Pilisense, 3. Vesprimense. - 
HI. 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 o f  Cardamine  amara  L. subsp, amara  in the Carpathian and Parmonian part of  
Moravia and Poland and in Slovakia (O - herbarium specimens, O - data from the literature). 
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Fig. 4. Map of the distribution of Cardamine  a m a r a  L. subsp, a m a r a  in the Pannonian part of Austria and in 
Hungary. 

Fig. 5. Map of the distribution of Cardamine  a m a r a  L. subsp, a m a r a  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. ~omohora, VI. ~yv~yno-Grynjavs'ki hory, VII. Marmaros'ki Al'py, VIII. 
Vulkani~ni Karpaty. - Pannonicum. X. Zakarpats'ka rivnyna. 

Romania 
Districts Maramurew Bistrita-N~/iud, Suceava, Murew Harghita, Bachu, Covasna, Dfmbovita, 
Bra~ov, Argew [?], Sibiu, Vflcea [?], Hunedoara, Alba, Caraw Bihor, Cluj, S~laj, 
Dolj. 

Maximum altitude: Distr. Hunedoara, M~ii 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 glut inoso-incanae OBERD. 1953 (which includes, for example, the association 
Cardamino-Alnetum incanae SOM~AK 1961) and alliance Cardaminion amarae  MAAS 1959 
(with the associations Cardaminetum amarae  (BR.- BE. 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. MOLLER & GORS ex 
PASS. 1961, Salicion eleagni MOOR 1958, Salicion triandrae TH. MOLLER & GORS 1958, 
Salicion albae (OBERD. 1933) TH. MCILLER & GORS 1958, Caricion rostratae BAL.-TUL. 1963, 
and Caricion davall ianae KLIKA 1934. 

Cardamine amara subsp, opicii (J. PRESL & C. PRESL) C:ELAK. 

Cardamine amara subsp, opicii (J. PRESL & C. PRESL) ~ELAK. Prodr. F1. B6hmen: 449, 1875. 
Jut " opizii"] 

- Cardamine opicii  J. PRESL & C. PRESL F1. (~ech.: 136, 1819. 
Ind. loc.: "cum priori [Glack~ Schneeberg] et in Bmnnberg Sudet (OPIZ)'. Lectotypus 
(MARHOLD & HROUDA 1993: 102): Brunnberg, s.a., OPIZ (PR). 
- Cardamine amara  L. vat. opicii (J. PRESL & C. PRESL) RCHB. F1. Germ. Excurs.: 675, 

1832 [ut "opizit"]. 

= 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., GRABOWSYd (K). 

= Cardamine amara  var. subalpina W.D.J. KOCH Syn. F1. Germ. Helv. 1: 44, 1835 (nom. 
illegit, superfl. - Art. 52). 
Ind. loc.: "In scaturiginosis subalpinis Sudetorum (in Schlesien und B6hmen auf dem 
Schneeberge, am Ochsenstalle des Altvaters, am Peterstein)". Typus ignotus. 
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= Cardamine bielzii  SCHUR Verh. Mitth. Siebenbtirg. Vereins Naturwiss. Hermannstadt 4: 64, 
1853. 
Ind. loc.: "In der Gegend der Piatra Arsze stidlich von BAnff Hunyad, (A. BmLTZ)". 
Holotypus: In der Gegend von Piatra Arsze, VIII.1847, BIELTZ (LW). 

= Cardamine amara  "B" multi juga R. UECHTR. Verh. Bot. Vereins Prov. Brandenburg 14: 66, 
1872. 
Ind. loc.: "In den 6stlichen Sudeten: am Glatzer Schneeberge ...". Typus ignotus. 

= Cardamine amara  var. hirsutissima SCrtUR Verh. Naturf. Vereins Briinn 15/2 (1876): 78-79, 
1877. 
Ind. loc.: "In Gerbirgsth~Uem im Zoodthale und am Fusse des Arpfis in Siebenbtirgen, 
Juni 1846." Typus ignotus. 

= Cardamine opici i  var. kotulana ZAPAL Rozpr. Wydz. Mat.-Przyr. Akad. Umiejetn. Dzial 
B, Nauki Biol. Ser. 3, 12: 8-9, 1912 [ut "opizig']. 

Ind. loc.: "Studzienna dolina [=Roh~t~ska dolina] w Tatrach (KoTULA)". Holotypus: 
Rohaczer Potok, 11 & 12~VIII-1885, KOTULA (KRAM, no. 112458). 

= Cardamine dubia ZAPAL. Rozpr. Wydz. Mat.-Przyr. Akad. Umiejetn. Dziat B, Nauki Biol. 
Ser. 3, 12: 13, 1912 (pro hybr., nom. illegit.) non NICOTRAProdr. F1. Mesan. 1: 95, 1878. 
Ind. loc.: "In valle Koprowa Tatrorum (KULCZYr, iSrd)". Holotypus: Tatry, dol. Koprowa, 
5.VIII.1880, KULCZYI'4SKI (KRAM, no. 112667). 
- C a r d a m i n e  zapalowiczi i  DOMIN PI. (~echosl. enum.: 90, 1935 (pro hybr.) [ut 

"Zapatowiczii"]. 
?= Cardamine amara  var. glabriuscula SCrlUR Enum. PI. Transsilv.: 49, 1866. 

Ind. loc.: "Arpaser Gebirge; auf der Mumma und der Preschbe bei Zood; Kuhhom bei 
Rodna". Typus ignotus. 

- Cardamine amara  var. crassifolia auct. non (OPIZ) BECK: BECK FI. Nieder-Osterreich: 453, 
1892. 

- Cardamine amara  subsp, opicii  var. crassifolia auct. non (OPtZ) BECK: NYAR. in SAVUL. FI. 
Reip. Pop. Roman. 3: 264, 1955. [ut "opizig']. 

Exsiccata visa 
DOMIN & KRAJINA FI. t~echoslov. Exs. no. 255 (BE BRA, CGE, CL, K, KRA, LIM, NI, 

OL, PR, PRC, W); 
Extra fines: BAENrrz Herb. Eur. no. 8428 (CL, PRC). 

Icones 
HEm'/" & SLAVIK Kv~t. (~R 3: 101, tab. 22, fig. 2, 1992. - M~DALSK1 F1. Polon. terrarum. 

adiacent, icon. 9/4: fig. 1086, 1966. - NYARADY in SAVULESCU FI. Reip. Pop. Roman. 3: 257, 
tab. 44, fig. 2, 1955. 

Icon nostra : Fig. 6. 

Brief 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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Sepals (3.1-) 3.5-5.0 (-5.2) mm, 
petals (5.7-) 6.6-9.7 (-10.2) mm 10ng 
x (2.6-) 2.8-4.9 (-5.4) 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 Mrs. (= Karkonosze 
Mts.), Mt. KrAlick~ Sn~m'k (= 
Masyw gme~rtika Mts.), Hrub~) 
Jesem'k Mts., and also probably the 
Orlick6 hory Mts. (for a detailed 
distribution see HROUDA & 
M~tRHOLD 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.  

Fig. 6. Cardamine amara subsp, opicii (J. PRESL & C. PRESL) 
CFa.AK. 

Poland (Fig. 7) 
Karpaty Zachodnie. 513.51. 
Beskyd 7.ywiecki, 513.52. Tarry 
Zachodnie, 513.53. Tarry 
Wschodnie. 

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

Kremnick6 vrchy, 14d. Porana, 15. Slovensk6 rudohorie, 16. Mur~tnska planina, 21a. Mahi 
Fatra (Ld6anskfi Fatra), 2lb. Malfi Fatra (KrivAnska Fatra), 21c. Verk~i Fatra, 21d. Cho~sk6 
vrchy, 22. N/zke Tatry, 23a. 7_Apadn6 Tarry, 23b. Vysok6 Tarry, 23c. Belianske Tarry, 28. 
Zfipadn6 Beskydy. 

Ukraine (Fig. 8) 
Carpaticum orientale. II. Schidni Beskidy j Nyz'ki Polonyny, III. Gorgany, IV. Svydovec', 
V. (~ornohora, VI. (~yv~yno-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. PRESL) ~ELAK. ill the 
Carpathian part of Poland and in Slovakia. 

J 

Fig. 8. Map of the distribution of Cardamine amara subsp, opicff (J. PRESL & C. PRESL) (~ELAK. in the 
Carpathian part of Ukraine. 
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Romania 
Districts Maramure~, Bistri~a-N~/iud, Mure~ [?], Harghita [?], Bra~ov [7], Arge~ [7], Sibiu, 
Hunedoara, Caraw (in the mountains of Maramure~ului, Rodnei, C~iman,  F/tg~a~ului, 

Retezatului, Tarcului). 

Minimum altitude: Verk~i Fatra, Eubochnianska dolina, above the Rakov~i forester's house, 
850-900 m, 1985, MARHOLD (SAV). Maximum altitude: Vysok6 Tatry, P~if Spi]sk~ch plies, 

2013 m, 1890, 1907, SIMONKAI (BP); Vysok6 Tatry, NE of the Hincove pleso, ca. 2000 m, 
1955, STAN~K (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 (KRA~NA 1933) HADA~ 1983 and Calthetum laetae KRAJINA 

1933 of the alliance Cratoneurofil icini-Calthion laetae HADA(~ 1983. It alSO ocCurS in other 
associations of this alliance [e.g. Caltho-Dicranelletum squarrosae HADA(~ 1956 and Arabido 

alpinae-Petasitetum kablikiani (HADA(~ in HADA~ et al. 1969) HADA(~ 1983], and in 

communities of the alliance Adenostylion BR.-BL. 1926 (e.g. Aconi te tumf irmi  KRAJINA 1933). 

Acknowledgments: I would like to thank the directors and curators of the herbaria who allowed me to study 
material, and Prof. A. Jasiewicz and Prof. J. M~alski who kindly loaned their personal herbaria. I am also 
grateful to Drs C. Dr~'agulescu, A. Kahalo, L. Hrouda, J. J. W6jcicki, and M. Zagulskij for their help in the 
field, to Doc. Dr V. Fer~akov& CSc. for valuable comments, and to Mrs. K. Cigfmov:i for providing the 
illustrations. This work was supported by the Grant Agency for Science, Bratislava, Slovakia (Grant No. 
2/41/92) and by the Ministry for Science and Research, Vienna, Austria, through the East-West Programme of 
the Austrian Academy of Sciences (Project No. OWP 58), which is gratefully acknowledged. 

REFERENCES 

GREUTER W. et al. [eds] (1994): International code of botanical nomenclature (Tokyo Code) adopted by the 
Fifteenth International Botanical Congress, Yokohama, August-September ! 993. - Regnum Veg. 131. 

HABELER E. (1963): Cytotaxonomie yon Cardamine amara des Alpenostrandes. - Phyton (Horn) 10: 161-205. 
HESS H.E., LANDOLT E. & HIRZEL R. (1970): Flora der Schweiz 2. - Birkh~iuser Verlag, Basel & Stuttgart. 
HINDAKOVA M. (1974): [Citation]. - In: MAJOVSK~' J. et al.: Index of chromosome numbers of Siovakian flora 

III.- Acta Fac. Return Nat. Univ. Comenianae, Bot. 22: 5. 
HROUDA L. & MARHOLD K. (1993): The distribution of Cardamine amara subsp, opicii (Cruciferae) in the 

Sudeten mountains. - Preslia 65: 27-32. 
KHATRI K. S. (1989): Cardamine L. sect. Cardamine (Cruciferae) in the Asian territory of Soviet Union. - 

Feddes Repert. 100: 81-96. 
KOCH W. D. J. (1835): Synopsis florae germanicae et helveticae 1. - Francofurti ad Moenum. 
LOVKVIST B. (1957): Experimental studies in Cardamine amara L. - Bot. Not. 110: 423-441. 
MARHOLD K. (1991): Cardamine amara L. in the Slovakian and Polish Carpathians. - Ver6ff. Geobot. Inst. 

ETH, Stiftung Rtlbel Ziirich 106: 273-281. 
MARHOLD K. (1992): A multivariate morphometric study of the Cardam/ne amara group (Cruciferae) in the 

Carpathian and Sudeten mountains. - Bot. J. Linn. Soc. 110: 121-135. 
MARHOLD K. (1993): Cardamine amara in Austria. - In: HEISELMAYER P. [ed.]: 7. Osterreichisches 

Botanikertreffen, Salzburg, p. 62. 
MARHOLD K. (1994): Taxonomy of the genus Cardamine L. (Cruciferae) in the Carpathians and Pannonia. I. 

Cardamine pratensis group. - Folia Geobot. Phytotax. 29: 335-374. 



Taxonomy of the genus Cardamine L. II. 77 

MARHOLD K. & HROUDA L. (1993): Lectotypification of Cardamine amara subsp, opicii (J. PRESL & C. 
PRESL) C~ELAK. (Brassicaceae). - Taxon 42: 101-102. 

PRESL J. S. & PRESL C. B. (1819): Flora (~echica. - Pragae. 
RETZIUS A. J. (1779): Florae Scandinaviae prodromus. - Holmiae. 
SCHtlLZE-MOTEL W. (1986): NachtPdge, Berichtigungen und Erg'artzungen zum Nachdruck der 2. Auflage. - 

In: HEGI G.: Illustrierte Flora von Mitteleuropa IV/l: 548-595, Paul Parey, Berlin. 
UECHTRITZ R. (1872): Ueber einige vemachliissigte Form der Cardamine amara L. aus den Sudeten und fiber 

das Vorkommen yon Nasturtium officinale R. BR. im Riesengebirge. - Verh. Bot. Vereins Prov. Brandenburg 
14: 58-70. 

WIMMER C.EH. & GRABOWSKI H.E. (1829): Flora Silesiae 2/2. - Vratislaviae. 

Received 20 October 1993, revision received 29 March 1994, accepted 13 April 1994 



78 K. Marhold 

Appendix 

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

Cardamine amara  L. subsp, amara  

P o l a n d  

Karpaty Zachodnie. 513.33. Mogilany (1957 TUMIDAJOWICZ KRA). - 513.34. Dobczyce, Czaslaw (1979 
SZEWCZYK KRAM). - 513.45. B mnna ( 1967 BRODA KRA). - 513.46. Mil6wka, So~a (1980 SZEWCZYK KRAM). 

513.48. Kalwaria Zebrzydowska, Brody (1965 BARADZIFJ KRA). - 513.49. Rabka (1960 SKOVRO~SKA 
KRA). - 513.51. Dolina Sopomi Wielkej (1965 SZCESLII~SKA KRAM). - 513.52. Turbacz, Kowaniec (1950 A. 
& J. KORNA~3Wm KRA). - 513.53. Nowy S ~ z  - Stary S~cz (1936 SLOWlKOWSKI KRA). - 513.54. Pasmo 
Radziejowej, Roztoka Wielka (1919 PAWLOWSKI KRAM). - 513.61. Ro2n6w, Ostra G6ra (1946 ~rodoi~ 
KRAM). - 513.62. Brzyska (s.a. WI~IEWIC2 KRA). - 513.64. Konieczkowa (1972 BOBER KRA). - 513.65. 
Bircza - Cisowa (1971 JASIEW'ICZ & TUM1DAJOWICZ - FI. Polon. Exs. no. 323). - 513.66. Biecz, Krolewska 
studnia (1873 KOTOWlCZ KRAM). - 513.69. Targowiska (1914 PIECH KRAM). - 513.71.2~u~igord, Folusz 
(1956 ZARZYCKI KRAM). - 514.11. Pieninski Pas Skalkowy, Rogo2a (1968 GRODZII~KA KRAM). - 514.12. 
Czorstyn (1880 GUSTAWICZ gRAM). - 514.13. Zagrody (1955 PANCER KRA). - 514.14. Zakopane (1915 
MICZYNSKI KRAM). - 514.52. Dolina Kogcieliska (1887 SAGORSKI JE). - 514.53. Morskie Oko, pod 
Miedzianem (1876 KOTULA W). - Beskidy Wschodnie, 522.12. Ustrzyki G6rne (1960 JASlEWICZ KRAM). 

Moravia 
Pannonicum. 16. Bmo, Pis,(u'ky (1879 BOHUI~IANSK~ BRNM). - 18a. Bmo, l~je~ek (1895 s.coll. BRNM). - 
18b. Lan~ot, E (1987 MARHOLD SAV). - 21a. Pi~dmosff u Pl'erova (1955 POKLUDA BRNM). - 21 b. Kojetfn, 
V~elfn (1966 RErrMAYEROVA BRNM, BRNU, PR). - Mesophyticum carpaticum. 76a. Bohusl~ivky (1905 
OBORNY PRC). - 77a. Rusava, u Rusavy (1947 ZAVI~L BRA). - 77b. Pa61avice, ~v~ibsko (1956 ZAV~L BRA). 
- 78. Javofina (1929 SILLINGER PR, PRC). - 79. B~z~vky (1951 STAN~ BRNM). - 80a. Vescl~i (1934 ~ A N  
BRNU). - 81. Ka~va, D~evnice (1972 VYSTAVI~.,OVA BRNU). - 82. Vala~sk6 Klobouky, pod Matkou (1940 
PODI~,A BRNU). - 83. Polansk~ les (1955 KNEBLOVA PR). - 84a. Hnojnfk (1972 LIBERDOVA BRNU). - 
Oreophyltcum r 99a. Me~vka (1973 VONDRAKOVA BRNU). - 99b. Stelma (1968 ZATLOUKAL 
BRNU). 

S l o v a k i a  

Pannonicum. 2. Tuh(u" (1971 ~ W). - 3. Borka, "Nagyhol6k6" (1929 BOROS BP). - 4. Plaveck~ ~tvrtok 
(1932 PTA~OVSK'~ SAV). - 6. Sv~it~ Jut, ~dr (1900 MERGL SAV). - 7. Vy~n~ Op~itske (1928 BRYM PRC). - 8. 
BSr (1962 BosA(~KovA BRA). - Carpadcum occidentale. 9. Lopenik (1884 HOLUBY W). - 10. ~clezn~i 
smdni~ka (1965 KME'~vA SAV). - 11. K~lnica (1882 HOLUBY BP). - 12. Jelenec, Plie[ka (1935 DEYL PR). 
- 13. Hom~ Mote~ice (1879 FLElSCHER LW). - 14a. Nov~ Ba~a, potok Majer (1947 MAGIC SLO). - 14b. Verk6 
Pole (1882 KMET BRA). - 14<:. Tajov, Such~ vrch (1954 DEYL PR). - 14d. Verk~l Pogana (1951 DEYL PR). - 
14e. Pukancc, Doln6 hiky (1894 KUP~OK BRA). - 15. Brusno, kdpcle (1922 VACHA PRC). - 16. Zbojsk~ (1986 
MARHOLD SAV). - 17. Kyser (1938 DEYL PRC). - 19. Opin~i (1987 MARHOLD SAV). - 20. Kusfn, Hr~dok 
(1949 STAN~K BRNM). - 21a. Vrfcko (1910 NOGRADI BRA). - 21b. Stre~no (1985 MARHOLD SAV). - 21c. 
Star~ Hory (1930 FUTAK SLO). - 21d. ~fp (1990 KOCHJAROVA SLO). - 22. Kysl~ (1966 MAJOVSKY SLO). - 
23a. Zverovka (1986 MARHOLD S A V ) .  - 23b. Temnosmre~inov~ ples~i (1947 POSPf~IL BRNM). - 23c. Mur~i 
(1929 DOMIN PRC). - 24. l_~snick~ Huta (1986 MARHOLD SAV). - 25. H~j (1913 MARGITrAi CL). - 26a. 
Liptovsk~ Hr~ok (1973 HORNf<~KOVA BRA). - 26b. Baba pri Svite (1902 BARTAL BP). - 27a. (~erven~ 
Kameit, Babka (1926 S T A N ' ~ K  B R N ] V [ ) .  - 27b. Kysuck~ Nov~ Mesto (1971 FAL'I'ANOVA SLO). - 28. Zakamenn~ 
(1928 LEHMANN PRC). - 29. Podsp~dy, N (1929 DOMIN PRC). - 30a. Solivar (1914 VAIDA BP). - 30b. 
Hradisko, W (1973 GALI.O BRA). - 30c. Bardejov, Weinberg (1924 BERGANSK~ BRA). - Carpaticum 
orientale. 31. P~olinn6 (1987 MARHOLD SAV). 
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Austria 
Mittemdorf a.d. Fischa ( 1897 P. HI~BL WU). - Moosbrunn (1865 BREIDLF.R WU). - Gratmamusiodl, Mariental 
(1911 KORB W ) .  

Hungary 
I. Matricum. 3. Felsghfimor, Jiivorkut (1923 BOROS BP). - 4. Par/adsasvfir, Kiscs6r hegy (1953 PAPP KRAM). 
- II. Bakonycum. 2. Pilis hegys6g (1834 DORNER BP). - 3. Bakonyb61 (1959 FEKETE BP). - Il l .  Praenoricum. 
!. Sopron (1845 BALLAY LWS). - 2. Vasvfir (1954 NAGY BP). - 3. Ptirdef61de, Budnya erd5 (1938 JAVORKA 
& Z6LYOMI BP). - IV. Eupannonicum. i. Gy6r, Patkgnyoserdd (1921 POLGAR BP). - V. Praeillyrtcum. 1. 
Nagykanisza, Als6 vfirosi erd6 (1949 K/~ROLYI BP, sg). - 2. Lesence, Lasenceistv/md (1949 BOROS BP). 

Ukraine 
Carpaticum orientale. I. Oblast~ L'vivs'ka, Rajon Starosambirs'kyj, Dobromyl' (s.a. REHMAN LWS). - H. 
Oblast' L'vivs'ka, Rajon Starosambirs'kyj, Topil'nycja (1990 MARHOLD & KAHALO S A V ) .  - HI. Oblast~ 
Ivano-Frankivs'ka, Rajon Dolyns'kyj, Ljodvykivka (1990 MARHOLD & KAHALO S A V ) .  - IV. Oblast' 
Zakarpats'ka, Rajon Rachivs'kyj, Polonyna Ap/iyrw, c '  (1960 TOV~ UU). - V. Oblasf Zakarpats'ka, Rajon 
Rachivs'kyj, Jasynja (1961 ZYMAN K W ) .  - VI. Oblasl~ Ivano-Frankivs'ka, Rajon Verchovyns'kyj, Burkut, 
(~omyj (~eremog (1936 PAWLOWSKI KRA, KRAM). - VII. Oblasf Zakarpats'ka, Rajon Rachivs'kyj, Rachiv 
(1875 VAGNER BP).- VIII. Oblasl~ Zakarpats' ka, Rajon Pere/~yns'kyj, Vorcdeve, verch Senatorija (1946 s.coll. 
UU). - Pannonicum. X. Oblasf Zakarpats'ka, Rajon U~orods'kyj, Onokivci (1964 HENDEI UU). 

Romania 
Distr. Maramure~. Firiza (19 ! 8 ANDRASOVSZKY B P). - Distr. Bistrila-Nitstlud. Miii Rodnei, Rodna Nuova 
(1932 SCHEFFER S L O ) .  - Distr. Suceava. Ci'mpulung Moldoveanesc, Valea Doanmei (1902 WOLOSZCT_AK 
W). - Distr. Neamt. Dragomirew (1937 BURDUJA - FI. Rom. Exs. no. 1076b). - Distr. Murk .  B~tile Sovata 
( 1944 E. I. NY.6R/~DY SIB). - Distr. Harghita. Cheile Bicazului (I 964 TOMA BM). - Distr. Bac/m. IYamulne~ti, 
Nemira (1972 BARABAS, MIHt~LU & BARABAS - FI. Exs. Distr. Bacoviensis n. 523). - Distr. Covasna, Zagon, 
"Domokos patak" (1941 HARGI'ITAI C L ) .  - Distr. Dfmbovita. Pucioase, Vulcana de Sus (1955 s.coll. CL). - 
Distr. Bra~ov. Timi~ul de Jos (1930 E. I. NY,~R/~DY C L ) .  - Distr. Sibiu. Miii F~lira~lui, Valea Arpa~ (1989 
MARHOLD SAV). - Distr. HunedoarL Mtii Paringului, Petro~ani (1934 ScHv.vwR SLO). - Distr. Alba. Girda 
de Sus, "Aranyosthal" (1897 PAX BP). - Distr. Carat-  Severin. M0i Sernenicului (1941 BORZA CL). - Distr. 
Bihor. St~na de Vale (1965 RATIU CL). - Distr. Cluj. Vf. Buseat (1981 MARCU CL). - Distr. Sitlaj. Mllii 
Mese~ului, Hurez, Valea Poenitia (194 i BALAZS & FELFOLDY C L ) .  - D i s t r .  D o l j .  T i s m a n a ,  Mi'n~atirea Tismana 
(1953 ~;ERBANESCU CL). 

Cardamine amara subsp, opicfi (J. PRESL & C. PRESL) (~ELAK. 
P o l a n d  

Karpaty Zachodnie. 513.51. Rezerwat Pod Rysianl~ ( 1965 B IALECKA KRA). - 514.52. Dolina Chocholowska 
(1922 PAWLOWSKi KRAM). - 514.53. Litworowy Staw (1989 MARHOLD SAV). 

Slovakia 
Carpaticum ocddentale. 14c. Krenmica, Kordfcke sedlo (1989 MARHOLD SAV). - 14d. Predn:i Porana, near 
the chalet (1989 MARHOLD SAV). - 15. Dobgin& (~untava (1907 LYKA CL). - 16. Murknska Huta, valley of 
the ~upkov stream (1987 KOCHJAROVA & HROUDA SAV, SLO). - 21a. Martinsk6 hole (1942 FLrrAK SLO). - 
21b. Mal~, Kriv~ (1908 MARGITI'AI BP, BRA). - 21c. Biela voda (1914 MARGI'ITAI BP). - 21d. Siv~ vrch 
(1928 SCHEF~ER SLO). - 22. Korytnica, Pra~iv~ (1889 TRUCHL? BRA). - 23a. Near the Brestov~ forester's 
house (1926 J. DOSTAL PRC). - 23b. K6prov:~ dolina (1880 KOTULA W). - 23c. Dominova dolina (I 933 DOMIN 
PRC). - 28. Pilsko, Bystr~ potok (1989 GRULICH MMI). 
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Ukraine 
Carpaticum orientale. II. Oblasl~ Zakarpats'ka, Rajon Volovec'kyj, Pikuj (1937 MARGrlTAI BP). - m. Oblasr 
Ivano-Frankivs'ka, Rajon Ro~jativs'kyj, valley of the Limnycja River, slopes of Mt. Grofa (1990 MARI-1OLD 
& KAHALO SAV). - IV. Oblasf Zakarpats'ka, Rajon Rachivs'kyj, Ap~ynec' (1960 LUKAgENKO UU). - V. Oblasf 
Zakarpats'ka, Rajon Rachivs'kyj, Petros (1880 ZAFAI.OWlCZ KRAM). - VI. Oblasr Ivano-Frankivs'ka, Rajon 
Verchovyns'kyj, Pereluka (1931 DEYL PRC). - VII. Oblasf Zakarpats'ka, Rajon Rachivs'kyj, Pip Ivan (1947 
BRADIS KW). 

Romania 
Distr. Maramur~ .  M|ii Maramure~ului, Vf. Galatului (1853 HERBICH K R A M ) .  - Distr. Bistrita-Nisihad. 
M~ii Rodnei, Piatra Rei (1900 PAX BP). - Distr. M ~ a r g h i t a .  M~ii Ciiliman, Sulincenii, Retecul - Dragus 
(1912 E.I. NYARADY SIB). - Distr. Sibin Mtii F~g~a.~ului, Valea Doamnei (1989 MARHOLD SAV). - Distr. 
Hunedoara. M1ii Retezatului, "7_~noguta (1933 BORZA & E.I. NYARADY CL). - Distr. Cara.~-Severin. Mtii 
Tarcului, "Gropa Bisztri" (1874 SIMKOV1CS BP). 
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