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Abstract: The results of a taxonomic study of the Cardamine pratensis group from the Carpathians and
Pannonia are presented. Five species are shown to occur in the area studied, namely Cardamine pratensis L.,
C. matthioli MORETT1, C. majovskii MARHOLD et ZABORSKY, C. dentaza SCHULT. and C. rivularis SCHUR.
Full synonymy, descriptions, chromosome numbers, taxonomic history, distribution data and ecological notes
are provided.

INTRODUCTION

According to AL-SHEHBAZ (1988) the genus Cardamine L. contains at least 200 species,
including approximately 17 species’ which, in the opinion of the present author, belong to
Dentaria L. Cardamine is a cosmopolitan genus with representatives on all continents except
Antarctica.

In the Carpathians and Pannonia this genus is represented by the following species:
Cardamine pratensis L., C. matthioli MORETTI, C. majovskii MARHOLD et ZABORSKY,
C. dentata SCHULT., C. rivularis SCHUR, C. amara L., C. flexuosa WrtH., C. hirsuta L.,
C. parviflora L., C. impatiens L., C. glauca SPRENG. ex DC., C. resedifolia L., C. trifolia L.,
and C. graeca L.

This is the first of a series of papers in which it is intended to present a taxonomic revision
of the genus Cardamine for the Carpathians and Pannonia, including full synonymy,
descriptions of taxa, distribution data and ecological notes.

MATERIALS AND ARRANGEMENT OF DATA

The results presented here are based on the study of populations in the field, and the
examination of specimens housed at the following herbaria (abbreviations according to
HOLMGREN et al. 1990): B, BC, BCC, BM, BP, BRA, BRNM, BRNU, CGE, CL, Fl, G, GE,
GZU, 1B, JE, K, KL, KO, KRA, KRAM, KW, LD, LE, LIM, LINN, LTM, LTR, LW, LWS,
M, MMI, NI, O, OL, OXF, PAD, PAV, PR, PRC, RNG, ROZ, SAV, SIB, SLO, TNP, UPS,
UU, VER, W, WRSL, WU, Z, ZV, herbaria of Prefov museum and Spiskd Nov4 Ves museum,
both in Slovakia, and the University of Szeged, Hungary, and the private herbaria of Prof.
M. A. Fischer, Dr W. Gutermann (WU-G), Dr E. Hérandl, Mr J. Hadinec, Prof. A. Jasiewicz
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(hb. JAs.), and Prof. J. Madalski (KRAM-hb. MAD.). Specimens collected by the author are
deposited in SAV.

For each taxon nomenclatural (=) and taxonomic (=) synonyms are presented, as well as
misidentifications and invalid names (-) reported mainly from the area studied. For each name,
beneath the heading Ind. loc., information from the protologue is cited concerning the
distribution and locality of the original material. Data from the label of the type specimen
are presented beneath the Type headings. Chromosome numbers for each taxon are provided.
Euploid and dysploid numbers are printed in bold. Other numbers, not in bold, represent
aneuploids. Complete data, including precise localities and the location of voucher specimens,
are published elsewhere (MARHOLD 1994a). Values in the morphological descriptions in the
first two parts of this study are mostly taken from the morphometric studies (MARHOLD 1992,
1994b). The 5% and 95% percentiles are accompanied with 1% and 99% percentiles in
brackets.

The distribution of the taxa is presented only at the level of phytogeographical districts
(political districts for Romania). The division of the Carpathians and Pannonia is according
to CopYK (1977), FUTAK (1980), KONDRACKI (1981), NIKLFELD (1964), SKALICKY (1988) and
S00 (1964). Names and numbers of the phytogeographical units follow the above mentioned
works. In the case of Hungary the district of Praeillyricum, excluded from Pannonicum by
S00 (1964), is included here. Lowlands south of the Romanian Carpathians are also included.
No material was examined from former Yugoslavia. The distribution maps are based on
herbarium specimens and reliable data from the literature (distribution maps for Romania are
not presented due to the lack of detailed local maps).

Keys to the genus Cardamine in the Carpathians and Pannonia

Plants in flower

1 Cauline leaves auriculate 2
1*  Cauline leaves not auriculate 4
2 Petals 2.4-3.0 mm long C. impatiens
2*  Petals 4.0-6.5 mm long 3
3 Cauline leaves simple C. resedifolia
3* At least basal cauline leaves compound C. graeca
4  Petals 2.0-4.0 mm long 5
4%  Petals longer than 4.0 mm 7
S Plant without rosette leaves C. parviflora
5* Plant with rosette leaves 6
6 Stamens 4; rosette compact; stem not flexuose C. hirsuta
6*  Stamens 6; rosette not compact; stem flexuose C. flexuosa
7  Plant without rhizome C. glauca
7*  Plant with rhizome 8
8  Leaves ternate; cauline leaves 0-1 (-3) C. trifolia
8* At least some leaves pinnate or pinnatisect; cauline leaves 2 or more 9

9  Rhizome long, repent; basal leaves not forming rosette; stigma not
conspicuous C. amara
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9* Rhizome short, not repent; basal leaves forming rosette; stigma
conspicuous C. pratensis group

Plants in fruit

1  Cauline leaves auriculate 2
1* Cauline leaves not auriculate 4
2 Siliquae 3.0-4.5 mm wide C. graeca
2*  Siliquae 1.0-1.4 mm wide 3
3 Rosette leaves preserved C. resedifolia
3* Rosette leaves shrivelled C. impatiens
4  Infrutescence secund C. glauca
4*  Infrutescence not secund 5
5  Plant without rhizome 6
5*  Plant with rhizome 8
6  Plant without rosette leaves C. parviflora
6* Plant with rosette leaves 7
7  Stamens 4; rosette compact; stem not flexuose C. hirsuta
7* Stamens 6; rosette not compact; stem flexuose C. flexuosa
8 Leaves ternate; cauline leaves 0-1 (-3) C. trifolia
8* At least some leaves pinnate or pinnatisect; cauline leaves 2 or more 9
9  Rhizome long, repent; basal leaves not forming rosette; stigma not

conspicuous C. amara
9* Rhizome short, not repent; basal leaves forming rosette; stigma

conspicuous C. pratensis group

CARDAMINE PRATENSIS GROUP

The results of a multivariate morphometric study of the Cardamine pratensis group in the
Carpathians and Pannonia (MARHOLD 1994b) showed that four species, namely C. pratensis
L., C. matthioli MORETT1, C. dentata SCHULT., and C. rivularis SCHUR, and two groups of
diploid populations, recognized as informal taxonomic units representing undescribed taxa.
occur in the area studied. The first of these. for which I have coined the name “ucranica”,
forms a rather isolated group of populations. It differs from other populations of the Cardamine
pratensis group in the colour of the petals (pure white), and partly also in the orientation of
hairs on the rachis of the rosette leaves, and in the orientation of the basal segments on the
mid-cauline leaves. Some populations of the Cardamine pratensis group, widespread in the
Ukraine to the east of the Carpathians, are, with the exception of ploidy level (probably
hexaploid) and pollen grain diameter, probably identical with “ucranica”. Thus, the decision
concerning the taxonomic position of “ucranica” cannot be made until detailed evaluation of
these populations has been undertaken. The second undescribed taxon. which has frequently
been refered to as C. rivularis SCHUR (see synonymy), is here considered distinct from this
species and provisionally named “rivularis auct. non SCHUR”. Within “rivularis auct.” are
included populations which differ from other populations of the C. pratensis group in
chromosome number (2n = 16) and geographical distribution (upper montane and subalpine
belts of the East Carpathians). Morphologically, however, they differ only slightly from
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populations of C. pratensis with 2n = 30, 38 and 44 from the area studied. The major difference
between these populations is the diameter of the pollen grains. The populations of “rivularis
auct.” have been identified incorrectly in the past as either C. pratensis “proles” crassifolia
(Pourr.) O.E. ScHULZ or C. rivularis SCHUR. C. crassifolia POURR., however, occurs only
in the Pyrenees and differs from “‘rivularis auct.” in having a stoloniferous rhizome. C.
rivularis, as here circumscribed, occurs only in the South Carpathians and some Bulgarian
mountains. It differs from “rivularis auct.” and from the populations in the Alps, Apennines,
Massif Central and Vosges previously treated by most authors as C. rivularis in having purplish
anthers prior to dehiscence. terminal leaflets of the basal leaves approximately the same size
as the lateral ones, and appressed hairs on the rachis of the basal leaves. The relationships
between “rivularis auct.”, diploid populations of C. rivularis auct. non SCHUR from the Alps,
and diploid populations of C. pratensis s.str., reported by URBANSKA-WORYTKIEWICZ &
LANDOLT (1974) from north of the Alps [near Lake Constance (Bodensee)), are still not fully
understood. The taxonomic position of *rivularis auct.” may only be ascertained after careful
comparison with these populations.

The distribution of the species of the Cardamine pratensis group in the area studied
partially overlap and some of them occur even at the same localities. The occurrence of a
hybrid between C. pratensis and C. matthioli (C. X smejkalii TOM30VIC) has been reported
by Tomsovic (1986), but no other hybrids were confirmed during the present study.

Most of the above is also accepted in the account of the Cardamine pratensis group in
the second edition of Flora Europaea, revised by the present author (MARHOLD 1993). Because
of the species concept adopted by the editors for the C. pratensis group in this new edition,
taxa within the group are presented in Flora Europaea at the subspecific level.

Key to the species of the Cardamine pratensis group in the Carpathians and Pannonian

1 Cauline leaves pinnate; leaflets distinctly stalked C. dentata
1* At least upper cauline leaves pinnatisect 2

At least some basal leaves hairy 3
2* Basal leaves glabrous or shrivelled at anthesis 5
3 Hairs on rachis of basal leaves patent C. pratensis
3*  Hairs on rachis of basal leaves appressed 4
4  Petals purple: anthers purplish before dehiscence C. rivularis
4*  Petals white or pale reddish-violet; anthers yellow before dehiscence 7
5  Basal segments of mid-cauline leaves slightly ascending 6
5* Basal segments of mid-cauline leaves slightly deflexed 7
6  Terminal leaflet of basal leaves approximately the same size as lateral

ones; anthers purplish before dehiscence C. rivularis
6* Terminal leaflet of basal leaves much larger than lateral ones; anthers

yellow before dehiscence C. pratensis

7 Petals 5.0-9.0 (-12.0) mm long and 2.5-5.5 (-6.0) mm wide; diameter of

pollen grains 24.0-27.8 um (represents range of the mean values calculated

from thirty measurements), 2n = 16 C. matthioli
7*  Petals 8.5-16.5 mm long and (5.0-) 5.5-12.0 mm wide; diameter of

pollen grains 28.3-32.3 um, 2n = 32 C. majovskii
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Note: During the identification of C. matthioli and C. majovskii one must be cautious in
the case of extreme ecological conditions (very rich soils in flood plain forests or poor, dry
soils) which could, to some extent, influence the size of flower parts. In such cases the
measurement of pollen grains is essential. Values of such extremes in variability of petals are
not included in the above key and descriptions of these two species (cf. MARHOLD 1994a).

Cardamine pratensis L.

Cardamine pratensis L. Sp. Pl.: 656, 1753.
Ind. loc.: “In Europae pascuis aquosis”. Lectotypus: (LINN, no. 835.15) (most probably
KHATRI 1989: 92).

= Cardamine pratensis var. parvifolia WIMM. et GRAB. Fl. Siles. 2/1: 266, 1829.
Ind. loc.: sine. Typus ignotus.

= Cardamine pratensis var. pubescens WIMM. et GRaB. Fl. Siles. 2/1: 266, 1829.
Ind. loc.: “Bei Leobschiitz (Schramm)”. Typus ignotus.

= Cardamine pratensis var. grandiflora ENDL. Fl. Poson.: 385, 1830.
Ind. loc.: “[Posonium] In sylvulis insulae Miihlau.” Lectotypus vel neotypus (hoc loco
designatus): Poson, s. a., ENDLICHER (W).

= Cardamine pratensis var. grandiflora NEILR. Fl. Nied. - Oesterr.: 718, 1859 non ENDL. Fl.
Poson.: 385, 1830 (nom. illegit.).
Ind. loc.: “[Nieder-Osterreich]”. Lectotypus vel neotypus (hoc loco designatus):
Hiitteldorfer Au, 24.1V.1841, NEILREICH (W-herb. NEILR., no. 10.098).

= Cardamine pratensis var. flore-pleno NEILR. Fl. Nied. - Oesterr.: 718, 1859.
Ind. loc.: “Bei Angern (A. MaTz); Himberg (HoST); in der Piestingau vor Moosbrunn
(JURATZKA); an der Fischa bei Wr. - Neustadt (BILIMEK); Bei Wieselburg im Thale der
Kleinen Erlaf (REINEGGER)”. Neotypus (hoc loco designatus): Bei Wr. Neustadt,
11.V.1851, NEILREICH (W-herb. NELR.).

= Cardamine pratensis var. dentata SCHUR Enum. Pl Transsnlv 48, 1866 non WIMM. et
GRaB. FL Siles. 2/1: 266, 1829 (nom. illegit.).
Ind. loc.: “Am Biresbach bei Heltau”. Lectotypus (hoc loco designatus): Am Biresbach
bei Heltau, s. a. [collected before 1861], SCHUR (LW).

= Cardamine pratensis var. macrantha SCHUR Enum. Pl. Transsilv.: 48, 1866.
Ind. loc.: “Am Zibin- und Zoodfluss bei Talmatsch”. Lectotypus (hoc loco designatus):
locus difficilis ad legendum, 30.1V.1854, SCHUR (LW).

= Cardamine pratensis var. pleniflora SCHUR Verh. Naturf. Vereins Briinn 15/2 (1876): 79-80,
1877.
Ind. loc.: “Au bei Grammatneusiedl in Niederosterreich.” Typus ignotus.

= Cardamine pratensis var. subrivularis SCHUR Verh. Naturf. Vereins Briinn 15/2 (1876): 79,
1877.
Ind. loc.: “Bei Bisterz; Komein; am Fusse des Kuhberges bei Jundorf nichst Briinn”.
Typus ignotus.

= Cardamine pratensis var. grandiflora SCHUR Verh. Naturf. Vereins Briinn 15/2 (1876): 79,
1877 non ENDL. Fl. Poson.: 385 nec NEILR. Fl. Nied.-Oesterr.: 718, 1859 (nom. illegit.).
Ind. loc.: “Um Briinn; oberhalb der Teufelsschlucht; in den Schluchten des Rothen
Berges; an der Schwarzawa und Zwittawa.” Typus ignotus.
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= Cardamine ullepiciana BORBAS Oesterr. Bot. Z. 39: 375-376, 1889.
Ind. loc.: “In Pienninis”. Typus ignotus.
= Cardamine pratensis subsp. ullepiciana (BORBAS) JAv. ex S0O Nomenclator
Borbasianus: 21, 1931.

= Cardamine pratensis var. carpatica ZAPAL. Rozpr. Wydz. Mat. - Przyr. Akad. Umiejetn.
Dziat B, Nauki Biol. Ser. 3, 12: 11-12, 1912,

Ind. loc.: “In Tauis: Molkéwka (KoTuLa); Jalowiczora ad Czeremosz Bialy
(Wor0szCzAK)”. Lectotypus (hoc loco designatus): Mlaka na Molkéwce, 16.VIII.1885,
KoturLa (KRAM, no. 112221).

= Cardamine pratensis subsp. major ToM$ovic Folia Geobot. Phytotax. 21: 429, 1986.
Ind. loc.: “Distr. Uherské Hradi3t&, in silva Singularni les, ad oppidum Uhersky Ostroh
(PoDPERA & KUNOVSKY 27.4.1935)". Holotypus: Distr. Uherské Hradi$té, in silva
Singularn{ les, ad oppidum Uhersky Ostroh, 27.1V.1935, PopPERA & KuUNOVSKY (PR,
no. P4T 4486).

? = Cardamine pratensis var. pseudo-hirsuta SCHUR Enum. Pl. Transsilv.: 48, 1866. Ind. loc.:

“Bei Reussen, bei Hermannstadt.” Typus ignotus.

Cardamine pratensis subsp. genuina CELAK. Prodr. Fl. Béhmen: 450, 1875 (nom. invalid.).

- Cardamine pratensis var. typica BEck Fl. Nieder-Osterreich: 454, 1892 (nom. invalid.).

- Cardamine pratensis var. dentata auct. non (SCHULT.) WIMM. et GRAB.: RcHB. Fl. Germ.
Excurs.: 676, 1832; W.D.J. KocH Syn. Fl. Germ. Helv. 1: 44, 1835; NELLR. Fl. Nied.-
Oesterr.: 718, 1859; NYAR. in SAvuL. Fl. Reip. Pop. Roman. 3: 270, 1955.

Cardamine pratensis var. palustris auct. (p.p.) non WIMM. et GRaB.: NYAR. in SAVUL. Fl.
Reip. Pop. Roman. 3: 269, 1955.

- Cardamine rivularis auct. non ScHur: CopYk Vysokohirna Fl. Ukr. Karpat: 50, 1976;
CopYk Vyznatnyk Roslyn Ukr. Karpat: 133, 1977; Spasskala Vestn. Leningradsk.
Univ., Ser. Biol. 1973 (3): 131-135, 1973; Ibid. 1978 (15): 62, 1978; KoToV in FED. Fl.
Part. Eur. URSS 4: 90, 1979; PROKUDIN Opredelitel’ Vys3ich Rastenij Ukr.: 121, 1987.
(= “rivularis auct.”].

- Cardamine pratensis subsp. hayneana var. rivularis auct. (p.p.), non (SCHUR) NYAR.: NYAR.
in SAvUL. Fl. Reip. Pop. Roman. 3: 270, 1955. [= “rivularis auct.”].

- Cardamine pratensis “proles” crassifolia auct. (p.p.} non (Pourr.) O.E. Scuurz: O.E.
ScHULZ Bot. Jahrb, Syst. 32: 533, 1903; JAv. Magyar. Fl.: 425, 1924 [= “rivularis
auct.”].

Exsiccata visa

Fl. Exs. Reipubl. Bohem. Slov. n0.220 (BRNM, CL, K, OL, PR, PRC, SLO, WU), no.
1026 (ut C. pratensis var. palustris WiMM. et GRAB.) (BRNU, BRNM, CL, PR, PRC, K, NI,
OL, SLO, W, WU, ZV) - Fl. Polon. Exs. no.23 (BM, CGE, CL, KRA, KRAM, W), no. 217
(BM, CGE, CL, KRA, OXF, PR, RNG) - ScHuLTz Herb. Norm. no. 2806 (BM, OXF, PRC,
w);

Extra fines: Fl. Jutl. Exs. no. 848 (BRNU, CGE, CL, KRAM, PRC, W) - FL. Siles. Exs.
no. 54 (BRNU, CGE, CL, KRAM, PR, PRC, W) - PETRAK Fl. Bohem. Morav. Exs. no. §22
(BM, BRNU, PR, PRC) - TAuscH Herb. Fl. Bohem. no. 124 (PRC) - Fl. Krol. Polsk. no. 574
(LD).
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icones

DosTAL Kvét. CSR: 291, tab. 95, fig. 2, 1948. - DosTAL Kli& Kvét. CSR: 201, fig. 3451,
1954. - DOSTAL Nova Kvé&t. CSSR: 359, tab. 89, fig. 6, 1989. - HEINY & SLAVIK Kvét. CR
3: 95, tab. 20, fig. 2, 1992. - JAVORKA & CsapoDY Icon. Fl. Part. Austro-Orient. Eur. Centr.:
200, fig. 1524, 1975. - LINDMAN Nord. FL. 2: fig. 268a, 1964. - MADALSKI Fl. Polon. Terrarum.
Adiacent. Icon. 9/4: fig. 1084, 1966. - NYARADY in SAVULESCU Fl. Reip. Pop. Roman. 3: 261,
tab. 45, fig. 2, 1955. - PoLfvka, DOMIN & PopPERA Kli& Kvét. Ceskoslov.: 48, fig. 66, 1928.
- REICHENBACH Icon. Fl. Germ. Helv. 2: fig. 4308, 43088, 1837-1838. - ROTHMALER
Exkursionsfl., ed. 6, 3: 159, 1987. - SCHLECHTENDAL, LAGENTHAL & SCHENK Fl. Deutschl.,
ed. 5, 14: fig. 1366, 1883.

Icones nostrae: Fig. 1 (C. pratensis L.), Fig. 2 (“rivularis auct.”), Fig. 3 (“ucranica”).

Scm

Fig. 1. Cardamine pratensis L. (details of flowers enlarged).
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Fig. 2. Cardamine “rivularis auct.”
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Taxonomic history

The lectotype of Cardamine pratensis
most probably originated from the north or
west  European populations with a
chromosome number of 2n = 30. There are
various opinions, however, concerning the
circumscription of this taxon. Even in the
very strict sense adopted by LANDOLT (1984)
this species is very heterogeneous, including
several  polyploid levels (diploids,
tetraploids and hexaploids).

URBANSKA-WORYTKIEWICZ & LANDOLT
(1974) referred to Cardamine udicola JORD.
from Czechoslovakia and Poland, without
citing a specific locality. This species, which
occurs in Switzerland, Bavaria, and Upper
Austria (according to the above-mentioned
authors), is not found in the Carpathians.
Herbarium specimens from this area at GZU
and M, identified by Landolt as C. udicola,
for the most part belong to C. pratensis s.str.
and in one case to “rivularis auct.”

As shown by the results of the
multivariate morphometric analysis of the
C. pratensis group in the Carpathians and
Pannonia (MARHOLD 1994a), C. pratensis
subsp. major ToM3ovIC (1986), described
from the flood-plain forests surrounding the
River Morava in Moravia. is not
morphologically distinct from the type
subspecies of C. pratensis in the sense of
Tomsovic. Tomsovic (1986), in his
description of C. pratensis subsp. major,
stressed the height of the stem and the length
and colour of the petals as distinguishing
characters. In cultivation experiments
undertaken by the present author
(MARHOLD, unpubl.), it was found that the
height of the stem of C. pratensis is
influcnced by ecological factors, and thus
can not be considered as a reliable character
for distinguishing infraspecific taxa within
this species. Petals of 11-13 mm long [longer
than in the type subspecies according to
ToMms$ovic  (1986)] are not only
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Fig. 3. Cardamine “ucranica”.

characteristic of the populations from the
flood-plain forests, but also of hexaploid
populations of C. pratensis from the West
Carpathians, treated by ToMSovIiC as
C. pratensis subsp. pratensis. Petal colour is
also found to be unreliable as a
distinguishing character between
infraspecific taxa within C. pratensis.

Brief description

Perennial herb, 15-50 ¢m tall. Rhizome
short, usually simple. Stem erect, simple,
rarely branched at base and above, glabrous.
Rosette leaves usually with patent hairs,
occasionally glabrous, pinnate, with 1-10
pairs of sessile or petiolulate, broadly ovate
to circular, lateral leaflets; terminal leaflet
much larger than lateral ones, 5-45 mm wide,
reniform to broadly cuneate at base, entire
orcrenate to sinuate. Cauline leaves 2-7 (-13)
[“ucranica” (2-) 3-10 (-11), “rivularis auct.”
3-8 (-10)] glabrous, pinnatisect (the first and
second lowermost leaves rarely pinnate),
lower cauline leaves with (1-) 2-7 (-10) pairs
of segments [“ucranica” (2-) 4-8 (-11) pairs,
“rivularis auct.” (2-) 3-8 (-9) pairs], the
number of segments diminishing gradually
up the stem, segments oblanceolate to
narrowly linear, entire or rarely crenate,
usually slightly ascending. Inflorescence
racemose; sepals (2.8-) 2.9-5.2 (-5.6) mm
long [“ucranica” (2.8-) 2.9-4.2 (-4.5) mm,
“rivularis auct.” (2.6-) 2.9-4.2 (-4.5) mm],
margin  membranous;  petals  pale
reddish-violet to reddish-violet [“ucranica”
white, “rivularis auct.”” reddish-violet],
obovate, (6.8-) 7.5-14.9 (-16.0) mm long X
(3.5-) 4.0- 9.4 (-9.9) mm wide [“ucranica”
(7.5-) 8.3-11.5 (-12.5) X (4.0-) 4.3-6.9 (-7.1)
mm, “rivularis auct.” (6.1-) 7.1-10.2 (-11.1)
X (3.5-) 4.0-6.4 (-6.9) mm]; stamens 6,
anthers yellow before anthesis, filaments of
longer stamens (3.5-) 4.0-8.3 (-8.7) mm long
[“ucranica” (3.5-) 3.8-50 (-5.4) mm,
“rivularis auct.” (3.8-) 4.2-6.1 (-6.2) mm],
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filaments of shorter stamens (1.9-) 2.3-5.6 (-5.9) mm long [“ucranica” (1.7-) 2.3-3.5 (-3.8)
mm, “rivularis auct.” (1.9-) 2.1-3.5 (-3.8) mm]; stigma conspicuous, enlarged. Range of the
means of pollen grain diameter calculated for one plant 27.29-35.72 um (“ucranica”
24.31-27.39 um, “rivularis auct.” 24.76-28.84 um]. Pedicels patent or erect- patent, siliquae
divergent from axis at the same angle as pedicels or erect, 10.0-40.0 mm long x 1.2-1.8 (-1.9)
mm wide.

Flowering: April - May (“rivularis auct.” June).

2n = 30, 32, 38, 44, 48

- “rivularis auct.” 2n =16, 17, 24

- “ucranica” 2n = 16

General distribution

Cardamine pratensis occurs throughout most of Europe. South of the Pyrenees, the Alps
and the Carpathians it is rare. Its distribution extends eastwards to Siberia and the Far East
and southwards to North Africa. It was probably introduced by man into North America and
New Zealand. The taxonomic position of the extra-European populations requires further
study.

Distribution in the Carpathians and Pannonia

Cardamine pratensis is widespread throughout the Carpathians, but in Pannonia it is
mainly restricted to the neighbourhood of the major rivers where it occurs in flood-plain
forests. Diploids are found in the East Carpathian foothills and at lower altitudes of some
Ukrainian East Carpathian mountains (populations of “ucranica”), and in the uppper montane
and subalpine belt of the East Carpathians (populations of “rivularis auct.”). Pollen grain
measurements suggest the presence of other diploids at low altitudes in the Romanian
Carpathians.

Poland (Fig. 4)

Karpaty Zachodnie. 513.33. Pog6rze Wielickie, 513.34. Pogérze Wisnickie, 513.45. Beskid
Slaski, 513.46. Kotlina Zywiecka, 513.47. Beskid Maly, 513.48. Beskid Makowski, 513.49.
Beskid Wyspowy, 513.51. Beskid Zywiecki, 513.52. Gorce, 513.53. Kotlina Sadecka, 513.62.
Pogérze Cigikowickie, 513.66. Obnizenie Gorlickie, 513.69. Pogérze Bukowskie, 513.71.
Beskid Niski, 514.11. Kotlina Orawsko-Nowotarska, 514.12. Pieniny, 513.13. Pog6rze
Spisko-Gubalowskie, 514.14. R6w Podtatrzariski, 514.52. Tatry Zachodnie, 514.53. Tatry
Wschodnie. - Beskidy Wschodnie. 522.12. Bieszczady Zachodnie.

Moravia (Fig. 4)

Pannonicum. 16. Znojemsko-brnénskd pahorkatina, 18a. Dyjsko-svratecky ival, 18b.
Dolnomoravsky tdval, 19. Bilé Karpaty stepni, 20a. Bu¢ovick4 pahorkatina, 20b. Hustopecska
pahorkatina, 21a. Handcka pahorkatina, 21b. Hornomoravsky uval. - Mesophyticum
carpaticum. 76a. Moravsk4 brana vlastni, 77a. Zd4nicky les, 77c. Chiiby, 78. Bilé Karpaty
lesni, 79. Zlinské vrchy, 80a. Vsetinsk4 kotlina, 81. Hostynské vrchy, 82. Javorniky, 83.
Ostravska panev, 84a. Beskydské podhiifi. - Oreophyticum carpaticum. 99a. Radho3{ské
Beskydy.



Taxonomy of the genus Cardamine L. |. 345

Slovakia (Fig. 4)

Pannonicum. 2. Ipelsko-rimavska brazda, 3. Slovensky kras, 4. Zahorsk4 niZina, 5. Devinska
Kobyla, 6. Podunajsk4 niZina. - Carpaticum occidentale. 10. Malé Karpaty, 11. PovaZsky
Inovec, 12. Tribeg, 13. StraZovské a Stlovské vrchy, 14a. Pohronsky Inovec, 14b. Vta¢nik,
14c. Kremnické vrchy, 14d. Pofana, 14e. Stiavnické vrchy, 14f. Javorie, 15. Slovenské
rudohorie, 16. Murdnska planina, 17. Slovensky raj, 18. Stredné Pohornédie, 21a. Mal4 Fatra
(Lucanské Fatra), 21b. Mal4 Fatra (Krivdnska Fatra), 21c. Velk4 Fatra, 21d. Cholské vrchy,
22. Nizke Tatry, 23a. Zipadné Tatry, 23b. Vysoké Tatry, 23c. Belianske Tatry, 24. Pieniny,
25. Turcianska kotlina, 26a. Liptovskd kotlina, 26b. Spisské kotliny, 27b. Javorniky, 28.
Zipadné Beskydy, 29. Spisské vrchy, 30a. Sariskd vrchovina, 30b. Cergov, 30c. Nizke
Beskydy. - Carpaticum orientale. 31. Bukovské vrchy.

Austria (Fig. 5)
Several localities in the vicinity of the Rivers Donau, March and Leitha.

Hungary (Fig. 5)

I. Matricum. 5. Neogradense. - Il. Bakonyicum. 3. Vesprimense. - III. Praenoricum.
2. Castriferreicum. - IV. Eupannonicum. 1. Arrabonicum, 2. Colocense, 3. Praematricum. -
V. Praeillyricum. 2. Somogyicum.

Ukraine (Fig. 6)
Carpaticum orientale. 1. Prykarpattja, I. Schidni Beskidy j Nyz’ki Polonyny, IIl. Gorgany,
IV. Svydovec’, V. Comohora, VI. Cyv&yno-Grynjavs’ki hory, VIIL. Vulkaniéni Karpaty.

“rivularis auct.” (Fig. 8)
Carpaticum orientale. III. Gorgany, IV. Svydovec’, V. Cornohora, VI. Cyv&yno-Grynjavs’ki
hory, VII. Marmaros’ki Al’py.

“ucranica” (Fig. 9)
Carpaticum orientale. I. Prykarpattja, II. Schidni Beskidy j Nyz’'ki Polonyny, III. Gorgany.

Romania
Districts Bistrija-Nis3dud, Mureg, Harghita, Sibiu, Hunedoara, Alba, Arad, Cluj.

“rivularis auct.”
Districts Maramures, Bistrita-Nésaud, Suceava [?], Bragov, Bihor, Cluj (in the mountains of
Rodnei, Suhardului, Bihorului, and Muntele Mare).

Maximum altitude (excl. “rivularis auct.” and “ucranica”): Slovakia, Nizke Tatry Mts, top
of Mt. Salatin, 1627 m, 1985, MARHOLD (SAV).

“rivularis auct.”
Minimum altitude: Romania, distr. Bistrita-Nisiud, [zvoru Rosu Valley, 700-900 m, 1923, BORZA
(CL).
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Fig. 4. Map of the distribution of Cardamine pratensis L. in the Carpathian and Pannonian part of Poland and
Moravia and in Slovakia (@ - herbarium specimens, O - data from the literature).

Fig. 5. Map of the distribution of Cardamine pratensis L. in the Pannonian part of Austria and in Hungary.
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Fig. 6. Map of the distribution of Cardamine pratensis L. in the Carpathian part of Ukraine.
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Fig. 7. Scheme of the distribution maps: 1 - Austria and Hungary; 2 - Moravia (Czech Republic), Poland, and
Slovakia; 3 - Ukraine.
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Fig. 8. Map of the distribution of Cardamine “rivularis auct.” in the Carpathian part of Ukraine.

Fig. 9. Map of the distribution of Cardamine “ucranica” in the Carpathian part of Ukraine.
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Maximum altitude: Ukraine, Comohora Mts, Mt. Brebeneskul, 1900-2000 m, 1935
PAwLOWSKI (KRAM), the data of Zaparowicz (1889) from the same locality, and from the
altitudes 1950 and 2000 m, also probably belong to “‘rivularis auct.”; Romania, distr.
Maramures, Rodnei Mts, Mt. Pietrogu, 2200 m, 1903 Pax (BP).

“ucranica™:

Minimum altitude: Ukraine, Prykarpattja Mts, between the villages of Dovholuka and Uly¢ne,
350 m, 1988, MARHOLD & KAHALO (SAV).

Maximum altitude: Ukraine, Schidni Beskydy j Nyz’ki Polonyny Mts, Vyskiv, 900 m, 1990,
MARHOLD & KAHALO (SAV).

Ecology and phytosociology

Cardamine pratensis occurs in damp to wet meadows on various substrates, as well as in
alder and flood-plain forests. In its wide sense, including C. matthioli, it is a characteristic
species of the class Molinio-Arrhenatheretea R. TX. 1937,

“There are slight differences in the ecology of the different chromosome races of this species.
It seems that populations with 2n = 44, in the middle altitudes of the Carpathians, occupy
relatively dry habitats of the alliance Arrhenatherion elatioris KocH 1926. In lowland areas
these populations can be found in communities of the alliances Alnion glutinosae MALCUIT
1929 and Alno-Ulmion BR.-BL. et R. TX. ex TsCHOU 1948 em. TH. MULLER et GORS 1958.
The populations with 2n = 30 are found in wetter habitats, often with standing water (in the
Central West Carpathians these populations occur mainly in the community Valeriano
simplicifoliae-Caricetum davallianae MORAVEC 1966 of the alliance Caricion davallianae
KLIKA 1934).

Cardamine pratensis also occurs in communities of the following alliances: Caricion fuscae
KocH 1926 em. KLIKA 1934, Petasition officinalis SuL. 1933, Caricion rostratae BAL.-TUL.
1963 and Caricion gracilis NEUHAUSL 1959.

Populations of “rivularis auct.” occur in wet meadows, springs, and on stream banks on
various substrates. They are reported from communities of the alliances Caricion lasiocarpae
VAN DEN BERGH. ap. LEBRUN et al. 1949 and Caricion canescenti-nigrae NORDHAG. 1936
from the Rodnei Mts (COLDEA 1990).

Populations of “ucranica” were found in flood-plain meadows.

Cardamine matthioli MORETTI

Cardamine matthioli MORETTI Giorn. Imp. Reale Ist. Lombardo Sci. 8: 623; Giorn. Imp. Reale
Ist. Lombardo Sci. & Bibliot. Ital. 16: 359. 18 Aug. 1847.
Ind. loc.: “Lombardia”. Lectotypus vel neotypus (MARHOLD & RAYNER 1994): Province
di Lombardia, s. a., MORETT! (FI).
= Cardamine pratensis var. matthioli (MORETTI) AscCH. et KANITZ Cat. Cormophyt.
Anthophyt. Serbiae: 75, 1877.
= Cardamine pratensis subsp. matthioli (MORETTI) NYMAN Consp. Fl. Eur.: 36, 1878.
= Cardamine pratensis var. hayneana RCHB. Fl. Germ. Excurs.: 676, 1832 [ut “C. pratensis L.
var. Y C. Hayneana WELW.”].
Ind. loc.: “Bei Mauerbach in der Geg. von Wien”. Lectotypus vel neotypus (hoc loco
designatus): Wien, s. a., WELWITSCH (BM).
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= Cardamine pratensis var. parviflora NEILR. Fl. Nied. Oesterr.: 718, 1859 (nom. illegit.
superfl. - Art. 63).
= Cardamine hayneana (RCHB.) SCHUR Verh. Naturf. Vereins Briinn 15/2 (1876): 80,
1877.
= Cardamine pratensis subsp. hayneana (RcHB.) Popp. Spisy Pfir. Fak. Masarykovy
Univ. 1922/12: 25, 1922.
= Cardamine pratensis var. strictissima SCHUR Verh. Mitth. Siebenbiirg. Vereins Naturwiss.
Hermannstadt 4: 64, 1853.
Ind. loc.: sine loc. Typus ignotus.
= Cardamine pratensis var. apetala NEILR. Fl. Nied.-Oesterr.: 718, 1859.
Ind. loc.: “Bei Maria-Brunn”. Holotypus: Auf Bergwiesen bei Maria-Brunn, 10.V.1840,
NEILREICH (W - herb. NEILR., no. 10.108).
= Cardamine pratensis var. apetala SCHUR Enum. Pl. Transsilv.: 48, 1866 non NEILR. Fl.
Nied.-Oesterr.: 718, 1859 (nom. illegit.).
Ind. loc.: “Fromoasse”. Typus ignotus.
= Cardamine pratensis var. micrantha SCHUR Enum. Pl. Transsilv.: 48, 1866.
Ind. loc.: “Bei Hermannstadt; bei Heltau und Resinar; bei Tusnad an Biidos”. Typus
ignotus.
= Cardamine skorpilii VELEN. Sitzungsber. Konigl. BsShm. Ges. Wiss. Prag, Math.-Naturwiss.
Cl. 1889/2: 29, 1890 [ut “Skorpili”).
Ind. loc.: “In pratis alpinis montis Vito3a ( SKORPIL)”. Lectotypus (hoc loco designatus):
In pratis alpinis m. Vito$a, 1888, SKORPIL (PRC).
- Cardamine pratensis var. palustris auct. (p.p.) non WIMM. et GRAB.: NYAR. in SAvuL. Fl.
Reip. Pop. Roman. 3: 269, 1955.

Exsiccata visa

BAENITZ Herb. Eur. n0.6959 (LD) - DoMN & KraAJINA F1. Cechoslov. Exs. no. 256 (BRNU,
BRNM, CL, CGE, K, LIM, NI, OL, PR, PRC, SLO, W), no. 257 (BRNU, BRNM, CL, CGE,
K, LIM, NI, OL, PR, PRC, SLO, W) - Fi. Exs. Austro-Hung. no.888/I1 (BM, BRA, CL, K,
PR, PRC, SIB, SLO, W, WU) - Fl. Exs. Reipubl. Social. Cechoslov. no. 1416 (ut C. pratensis
L.) (BRNU, CL, K, LIM, PRC, SAV, SLO, W, WU) - Fl. Rom. Exs. no. 1705 {ut C. pratensis
f. fossicola (GODET) HEGI] (CL, KRA,SIB, W), no. 2762 (ut C. pratensis L.) (CL, SIB) -
Herb. Norm. Transsilv. no. 284 (ut C. pratensis L.) (CL, SIB);

Extra fines: BAENITZ Herb. Eur. no. 7526 (CL, LD, PRC) - DORFLER Herb. Norm. no. 4605
(BM, CL, LD, LW, OXF, PR, PRC, WU) - Exs. Pedemontana no. 200 (BM, CGE, K, LD,
UPS) - Fl. Exs. Austro-Hung. no. 888/1 (BM, BRA, CL, K, PR, PRC, SIB, W, WU) - FioRI
& BEGUINOT Fl. Ital. Exs. ser. I, no. 1676 (BM, K, OXF, WU) - ScHuLTZ Herb. Norm.
n0.1019 (LD, OXF, PRC, WU), n0.1917 (ut C. palustris PETERM.) (BM, PR, PRC) - TiLL PL
Austriae Exs. no. 279 (WU).

icones

ASSENOV in JORDANOV Fl. Reip. Pop. Bulg. 4: 435, tab. 79, fig. 1, 1970. - HEINY & SLAvIK
Kvét. CR 3: 95, tab. 20, fig. 3, 1992. - JAVORKA & CsApoDY Icon. Fl. Part. Austro-Orient.
Eur. Centr.: 200, f. 1523, 1975. - NYARADY in SAVULEscU Fl. Reip. Pop. Roman. 3: 261, tab.
45, fig. 4, 1955. - REICHENBACH Icon. Fl. Germ. Helv. 2: fig. 4308y, 1837-1838.
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Fig. 10. Cardamine matthioli MORETTI (detail of flower
enlarged).

Icon nostra: Fig. 10.

Taxonomic history

As stated by REICHENBACH (1837-1838),
the first author to recognise this taxon was
Hayne, who called it Cardamine stricta. This
name, however, was never published. The
first published name for this taxon was
Cardamine pratensis var. hayneana RCHB.,
published by REICHENBACH (1830-1832)
and based on a specimen he obtained from
Welwitsch bearing the name Cardamine
hayneana WELW. Neither the citations
“WELW. in RCHB.” or “WELW. ex RCHB.”
should be wused, however, because
REICHENBACH changed the status of this
name [cf. Art. 46.2 and 46.3 of the Code
(GREUTER et al. 1988)]. In several published
Floras of the central European area (e.g.
NovAK 1948) “Cardamine hayneana
WELW.” is presented as the correct name for
this taxon at the species level. It appears,
however, that WELWITSCH never published
this name. The first who did so was probably
SCHUR (1877), thirty years after the valid
publication of C. matthioli.

The taxonomic history of Cardamine
matthioli has been examined in detail
elsewhere (MARHOLD & RAYNER 1994). In
this paper it was shown that it was validly
published by MORETTI in his “Difesa e
illustrazione delle opere botaniche di Pier
Andrea Matthioli [,] botanico del XVI
secolo” (MORETTI 1847a, b, c). The correct
spelling of the epithet of this species is
“matthioli” not “matthiolii”’ as used by some
authors. “Matthioli” is correct under Rec.
73C.2 of the Code (GREUTER et al. 1988)
(Personal names already in Latin) - i. e. not
subject to Rec. 73C.1 (modemn personal
names) which is enforced by Art. 73.10.

S60 & Istpy (1968) attempted to
segregate C. pratensis subsp. matthioli into

two varieties, var. matthioli and var. pseudohirta SCHUR. It has been shown by MARHOLD

(1991) that such a division is not justified.
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Fig. 11. Map of the distribution of Cardamine matthioli MORETTI in the Carpathian and Pannonian part of
Moravia and in Slovakia (@ - herbarium specimens, O - data from the literature).

Fig. 12. Map of the distribution of Cardamine manhioli MORETTI in the Pannonian part of Austria and in
Hungary.
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Fig. 13. Map of the distribution of Cardamine marthioli MORETTI in the Carpathian and Pannonian part of
Ukraine.

Brief description

Perennial herb, 11-50 cm tall. Rhizome short, simple or rarely branched. Stem erect, simple
or branched at base and above, glabrous. Most of the immature rosette leaves with dense,
rarely sparse, appressed hairs, old rosette leaves glabrous (or shrivelled at anthesis), pinnate,
with (2-) 5-8 pairs of sessile or shortly petiolulate, circular to broadly obovate, entire or
sharply crenate lateral leaflets; terminal leaflet distinctly larger than lateral ones, reniform to
rounded at base, entire or sharply crenate, 5-25 mm wide. Cauline leaves (2-) 3-12 (-18),
glabrous, pinnatisect (the first and second lowermost leaves rarely pinnate), lower cauline
leaves with (2-) 4-11 (-14) pairs of segments, the number of segments diminishing gradually
up the stem, segments linear to oblanceolate, entire, leaflets or segments of the middle and
lower cauline leaves horizontally spreading, basal leaflets or segments slightly deflexed.
Inflorescence racemose; sepals (2.6-) 2.8-4.3 (-4.7) mm long, margin membranous; petals
white or pale reddish-violet, obovate, 5.0-9.0 (-12.0) mm long x 2.5-5.5 (-6.0) mm wide;
stamens 6, anthers yellow before anthesis, filaments of longer stamens (3.3- ) 3.8-6.2 (-6.9)
mm long, filaments of shorter stamens (1.6-) 2.1-4.2 (-4.5) mm long; stigma conspicuous,
enlarged. Range of the means of pollen grain diameter calculated for one plant 24.03-27.83 jum.
Pedicels patent or erect-patent, siliquae divergent from axis at the same angle as pedicels or
erect, 12.0- 34.0 mm long x 0.8-1.3 mm wide.

Flowering: April - May.

2n =16, 17, 18, 19, 20, 21

General distribution
Cardamine matthioli occurs in central and southern Europe, the Carpathians, Pannonia,
and south of the Alps (from Piemont in the west to Romania and Bulgaria in the east).
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Distribution in the Carpathians and Pannonia
Cardamine matthioli is widespread in Pannonia and the Carpathians, where its distribution
reaches its northern limit.

Moravia (Fig. 11)

Pannonicam. 16. Znojemsko-bménskd pahorkatina, 18a. Dyjsko-svratecky uval,
18b. Dolnomoravsky dval, 19. Bi{lé Karpaty stepni, 20b. Hustopedskd pahorkatina,
21b. Hornomoravsky ival . - Mesophyticum carpaticum. 77c. Chfiby, 78. Bilé Karpaty
lesni.

Slovakia (Fig. 11)

Pannonicum. 1. Burda, 2. Ipelsko-rimavsk4 brizda, 3. Slovensky kras, 4. Z4horska niZina,
5. Devinska Kobyla, 6. Podunajsk4 niZina, 7. Ko3ick4 kotlina, 8. Vychodoslovenska niZina.
- Carpaticum occidentale. 9. Biele Karpaty (juZné &asf), 10. Malé Karpaty, 11. PovaZsky
Inovec, 12. Tribe¢, 13. StraZovské a Stifovské vrchy, 14a. Pohronsky Inovec, 14b. Via¢nik,
14c. Kremnické vrchy, 14d. Pofana, 14e. Stiavnické vrchy, 14f. Javorie, 15. Slovenské
rudohorie, 16. Murédnska planina, 18. Stredné Pohornadie, 19. Slanské vrchy, 20. Vihorlatské
vrchy, 21a. Mal4 Fatra (Li¢ansk4 Fatra), 22. Nizke Tatry, 25. Tur¢ianska kotlina, 30a. Sari¥ska
vrchovina, 30b. Cergov, 30c. Nizke Beskydy. - Carpaticum orientale. 31. Bukovské vrchy.

Austria (Fig. 12)
Several localities mostly in the vicinity of the Rivers Thaya and March.

Hungary (Fig. 12)

I. Matricum. 1. Tokajense, 2. Tornense, 3. Borsodense, 4. Agriense, S. Neogradense. - I
Bakonyicum. 1. Visegradense, 2. Pilisense, 3. Vesprimense. - III. Praenoricum. 1. Laitaicum,
2. Castriferreicum, 3. Petovicum. - IV. Eupannonicum. 1. Arrabonicum, 2. Colocense,
3. Praematricum, 4. Crisicum, 5. Nyirsegense. - V. Praeillyricam. 1. Saladiense,
2. Somogyicum.

Ukraine (Fig. 13)
Carpaticum orientale. II. Schidni Beskydy j Nyz’ki Polonyny, VIII. Vulkani¢ni Karpaty,
IX. Zakarpats’ke peredhir”ja. - Pannonicum. X. Zakarpats'ka rivnyna.

Romania
Districts Bistrita-Naséiud, Mures, Harghita, Covasna, Prahova, Brasov, Sibiu, Hunedoara,
Timig, Arad, Bihor, Cluj, Satu Mare.

Maximum altitude: Slovakia, Murinska planina Plain, Tisovec, between elevation points 955
and 1027, below the Korimovo Saddle, 950-1020 m, 1970, MAJOVSKY (SLO).

Ecology and phytosociology

Cardamine matthioli occurs in flood-plain and slightly wet or dry meadows on various
substrates. It grows in communities of the alliances Arrhenatherion elatioris KocH 1926,
Alopecurion pratensis PASS. 1964, and Caricion gracilis NEUHAUSL 1959.
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Cardamine majovskii MARHOLD et ZABORSKY

Cardamine majovskii MARHOLD et ZABORSKY Preslia 58: 194, 1986.
Ind. loc.: “Slovakia orientalis, distr. Vychodoslovensk4 niZina: situ occid. a pago Leles,
prope bracchium mortuum “Tica” dictumn, MARHOLD 24.4.1985)”. Holotypus: Slovakia
orientalis, distr. V¥chodoslovenské niZina: situ occid. a pago Leles, prope bracchium
mortuum “Tica” dictum, 24.1V.1985, MARHOLD (SAV); isotypus: (SLO).

? = Cardamine hayneana var. iliciana FRITsCH Verh. K. K. Zool.-Bot. Ges. Wien 44 (1894):
321, 1895 [ut “iliciana”].
Ind. loc.: “Stidserbien Jajna; Suschitza (ILIC)”. Lectotypus (hoc loco designatus): Jajna,
1890 ILi¢ (WU).

- Cardamine pratensis subsp. hayneana var, hayneana auct. (p.p.) non (RCHB.) PODP.: NYAR.
in SAvUL. F1. Reip. Pop. Roman. 3: 270, 1955.
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Fig. 14. Cardamine majovskii MARHOLD et ZABORSKY.
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Fig. 15. Map of the distribution of Cardamine majovskii MARHOLD et ZABORSKY in Slovakia.

Fig. 16. Map of the distribution of Cardamine majovskii MARHOLD et ZABORSKY in Hungary.
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Fig. 17. Map of the distribution of Cardamine majovskii MARHOLD et ZABORSKY in the Carpathian and
Pannonian part of Ukraine.

Exslccata visa
Fl. Olten. Exs. no. 646 (ut Cardamine pratensis var. grandiflora NELLR.) (CL, KRAM,
PRC, UPS, WU).

lcones
Icones nostrae : Fig. 14; MARHOLD et ZABORSKY Preslia 58: 194, fig. 1, 1986.

Taxonomic history

It is most likely that the only published name synonymous with C. majovskii is C. hayneana
var. iliciana FRITSCH. In the description of this variety FRITSCH (1895) wrote “Flores ut in
specie typica, sed majores”. The lectotype of this variety corresponds well with the description
of C. majovskii. Before any certain decision can be made as to the taxonomic position of this
name chromosome numbers from the type locality should be ascertained.

Brief description
Perennial herb, 15-50 cm tall. Rhizome short, simple or rarely branched. Stem erect,
branched at base and above, rarely simple, glabrous. Most of the immature rosette leaves
with dense, rarely sparse, appressed hairs, old rosette leaves glabrous (or shrivelled at anthesis),
pinnate, with (2-) 5-8 pairs of sessile or shortly petiolulate, ovate, obovate or oblanceolate,
entire or crenate lateral leaflets; terminal leaflet much larger than lateral ones, 5-19 mm wide,
reniform to cuneate at base, entire or crenate. Cauline leaves (2-) 3-10 (-14), glabrous,
pinnatisect (the first and second lowermost leaves seldom pinnate), lower cauline leaves with
(1-) 3-10 (-15) pairs of segments, the number of segments diminishing gradually up the stem,
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segments linear to oblanceolate, entire, leaflets or segments of middle and lower cauline
leaves horizontally spreading, basal leaflets or segments often slightly deflexed. Inflorescence
racemose; sepals (3.0-) 3.3-5.4 (-5.7) mm long, margin membranous; petals white or pale
reddish-violet, obovate, 8.5-16.5 mm long % (5.0-) 5.5-12.0 mm wide; stamens 6, anthers
yellow before anthesis, filaments of longer stamens (4.0-) 4.7-7.3 (-7.8) mm long, filaments
of shorter stamens (2.4-) 2.8-5.0 (-5.4) mm long; stigma conspicuous, enlarged. Range of
means of pollen grain diameter calculated for one plant 28.37-32.31 um. Pedicels patent or
erect-patent, siliquae divergent from axis at the same angle as pedicels or erect, 18-46 mm
long X 0.9-1.3 (-1.4) mm wide.

Flowering: April - May.

2n =32, 34

General distribution

Cardamine majovskii occurs in the eastern part of Pannonia, at low altitudes of the
easternmost West Carpathians and in the East and South Carpathians.
Slovakia (Fig. 15):
Pannonicum. 8. Vychodoslovenskd niZina. - Carpaticom occidentale. 19. Slanské vrchy,
20. Vihorlatské vrchy, 30a. Sari¥sk4 vrchovina {71, 30c. Nizke Beskydy. - Carpaticom
orientale. 31. Bukovské vrchy.

Hungary (Fig. 16):
I. Matricum. 1. Tokajense. - II. Eupannonicum. 4. Crisicum, 5. Nyirsegense, 6. Samicum.
- V. Praeillyricom. 2. Somogyicum.

Ukraine (Fig. 17):

Carpaticum orientale. II. Schidni Beskydy j Nyz’ki Polonyny, IIl. Gorgany, V. Cornohora,
VII. Vulkani¢ni Karpaty, IX. Zakarpats'ke peredhir”ja. - Pannonicum. X. Zakarpats’ka
rivnyna,

Romania:
Districts Harghita, Bragov, Sibiu, Mehedinti, Timis, Arad, Cluj, Giurgiu.

Maximum altitude: Ukraine, Gorgany Mts., Nehrovec state nature reserve, peat bog, 602 m,
1990, MARHOLD & KAHALO (SAV).

Ecology and phytosociology

Cardamine majovskii is found in flood-plain forests, on the banks of oxbow lakes, wet
meadows, and pastures on slightly acid soils. It occurs in communities of the alliances Alnion
glutinosae MALCUTT 1929, Alno-Ulmion BR.-BL. et R.TX. ex TscHOU 1948 em. TH. MOLLER
et GORS 1958, Salicion albae (OBERD.1933) TH. MULLER et GORs 1958, and orders
Phragmitetalia (KoCcH 1926) PIGNATTI 1953, Magnocaricetalia PIGNATTI 1953, and
Arrhenatheretalia PAWLOWSKI in PAWLOWSKI et al. 1928.
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Cardamine dentata SCHULT.

Cardamine dentata SCHULT. Observ. Bot.: 126, 1809.
Ind. loc.: “Ad rivulos Galiciae”. Typus ignotus.

BuscH (1939) stated that the type of this name occurred in Krakow and a cotype in
Stockholm. This statement, however, appears to be only an assumption, as no such specimens
have been located in any of the herbaria of these cities. The name C. dentata SCHULT., adopted
here for this taxon, is interpreted according to the original description (see below).

= Cardamine pratensis var. dentata (SCHULT.) WIMM. et GRAB. Fl. Siles. 2/1: 266, 1829.
= Cardamine pratensis subsp. dentata (SCHULT.) CELAK. Prodr. F1. Bohmen: 450, 1875.
= Cardamine pratensis var. palustris WIMM. et GRAB. Fl. Siles. 2/1: 266, 1829.
Ind. loc.: “Zwischen Liebenau und Riemberg”. Typus ignotus.
= Cardamine dentata var. palustris (WIMM. et GRAB.) KHATRI Feddes Repert. 97: 281,
1986.
= Cardamine pratensis subsp. palustris (WIMM. et GRAB.) JANCH. Phyton 8: 236, 1959.
- Cardamine pratensis subsp. palustris (WIMM. et GRAB.) JANCH. Cat. Fl. Austr. 1/2: 218,
1957 (comb. invalid. - Art. 33.2).
= Cardamine palustris PETERM. Bot. Centralbl. Deutschl. 1: 47, 48, 11 Feb. 1846.
Ind. loc.: “Zschocher bei Leipzig”. Lectotypus vel neotypus (hoc loco designatus): An
sumpfigen Stellen unweit Zschocher bei Leipzig, s.a., PETERMANN (UPS).
= Cardamine paludosa KNAF Flora 29: 293, 21 May 1846.
Ind. loc.: “Auf Sumpfwiesen bei Jaromierz; bei St. Iwan (1827)”. Lectotypus (hoc loco
designatus): Ad Jaromierz Boh., 1841, KNAF (PRC).
= Cardamine pratensis subsp. paludosa (KNAF) CELAK. Ziva 4: 78, 1870.
= Cardamine grandiflora HALLIER Bot. Zeitung (Berlin) 24: 209, 1866.
Ind. loc.: “Am rechten Ufer der Saale oberhalb Jena’s zwischen der Stadt und dem Dorfe
Unter-Wollnitz”. Typus ignotus.
= Cardamine fragmentosa PENZES et VIDA Bot. Kézlem. 53: 172, 1966. Ind. loc.: “Hungaria,
comitatis {sic!] Pest, prope pagum Soroks4r, ad latera rivuli”. Typus ignotus.
- Cardamine sylvatica auct. non LINK: BESSER Prim. Fl. Galiciae Austriac. 2: 76, 1809.

Exsiccata visa

Fl. Exs. Austro-Hung. no. 1278 (BM, BP, BRA, CL, K, PRC, SIB, W, WU) - Fl. Exs.
Reipubl. Bohem. Slov. no. 1027 (BRNU, CL, K, NI, OL, PR, PRC, W, WU, ZV);

Extra fines: Herb. Fl. Ingr. cent. 9, no. 47b (BM, CGE, OXF) - Herb. Fl. Ross. no. 1453
(PRC,WU) - PL Finl. Exs. no. 1952 (K, W, WU) - REHMAN & Wotr0szczAK Fl. Polon. Exs.
no. 309 (BM, KRA, LW, W, WU), no. 309b (BM, CL, KRA, KRA, LW, W, WU) - SCHULTZ
Herb. Norm. no. 1708 (BM, K, W) - TauscH Herb. Fl. Bohem. no. 122¢ (PRC).

Icones
LINDMAN Nord. F. 2: fig. 268b, 1964. - HEINY & SLavik Kvét. CR 3: 99, tab. 21, fig. 2,
1992. - JAVORKA & CsApoDY Icon. Fl. Part. Austro-Orient. Eur. Centr.: 200, fig. 1522, 1975.
Icon nostra: Fig. 18.
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Fig. 18. Cardamine dentata SCHULT.

Taxonomic history

SchuLtes (1809) considered the
presence of stolons, and cauline leaves with
petiolulate and dentate leaflets as characters
distinguishing Cardamine dentata from
C. pratensis. Indeed the petiolulate leaflets
of the cauline leaves are diagnostic of this
species as used in recent literature, but the
former character has caused many problems
for later authors due to the fact that stolons
are not present in any species of the
C. pratensis group. This character, however,
may be an understandable misinterpretation
of structures; the habit of the leaves of the
rosette, which sometimes root at the bases
of leaflets, being mistaken for stolons. Later
REICHENBACH (1830-1832, 1837-1838),
KocH (1835), NEILREICH (1859), and others
misinterpreted this taxon. They placed
under this name (or the name C. pratensis
var. dentata) plants possessing rosette and
basal cauline leaves with dentate leaflets,
here considered as representing C. pratensis
s. str. It was probably this incorrect
interpretation of SCHULTES' species which
caused this taxon to be described by various
authors (KNAF 1846, PETERMANN 1846,
HALLIER 1866) under different names.
PETERMANN (1846) included in  his
C. palustris not only plants with leaflets of
the stem leaves dentate (C. palustris var.
isophylla), but also plants with entire leaflets
(C. palustris var. heterophylla). Thus his
concept of C. palustris was slightly broader
than SCHULTES' C. dentata.

It is most likely that the first author to
readopt SCHULTES' interpretation of
C. dentata was CELAKOVSKY (1872), who
criticised the incorrect interpretation of this
species by KocH (1835). Cardamine dentata
was also studied by LINDMANN (1914), who
emended the description of this species in
order to include plants with dentate as well
as plants with entire leaflets of the stem
leaves. LOVKVIST (1956) considered the
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name C. dentata as confusing and instead adopted as the correct name for this taxon C.
palustris PETERM. He found that plants with 2n = 76 were identical with PETERMANN's variety
C. palustris var. isophylla. LOVKVIST (1956) showed from breeding experiments and field
studies, however, that “no sterility barrier is met with between the octoploids and the
decaploids, and [that] the morphological line from 56-chromosomic plants to 72- and
80-chromosomic ones makes it necessary to treat the whole octo- and decaploid (and
dodecaploid) aggregate as one very wide species”. The use of the name C. palustris by
LOVKVIST (1956) has influenced other authors including JONES (1964).

So6 & Isépy (1968) segregated populations, circumscribed here as C. deniata, into
C. pratensis subsp. dentata (SCHULT.) CELAK. and C. pratensis subsp. paludosa (KNAF)
CELAK., and KHATRI (1986) segregated them into C. dentata SCHULT. var. dentata and
C. dentata var. palustris (WIMM. et GRAB.) KHATRI. These divisions, bearing in mind the
results of LOVKVIST (1956), do not appear to be justified.

Brief description

Perennial herb, (20-) 30-50 cm tall. Rhizome short, simple. Stem erect, usually simple,
glabrous. Leaves pinnate. Rosette leaves mostly glabrous, immature leaves with appressed
or rarely patent hairs, pinnate, with 3-12 pairs of petiolulate, circular to broadly ovate, rarely
obovate, deciduous lateral leaflets; terminal leaflet much larger than lateral ones, reniform to
truncate at base, entire or * sinuate. Cauline leaves 5-12, glabrous, pinnate, lower cauline
leaves with 3-10 pairs of leaflets, leaflets distinctly petiolulate, often deciduous, elliptic,
obovate to linear, entire or irregularly serrate to sinuate. Inflorescence racemose; sepals
4.5-6.0 mm long, margin membranous; petals white to pale reddish-violet, obovate, (9.0-)
12.0-16.0 (-19.0) mm long % 7.0-11.0 mm wide; stamens 6, anthers yellow before anthesis,
filaments of longer stamens 4.5-8.5 mm long, filaments of shorter stamens 2.5-5.5 mm long;
stigma conspicuous, enlarged. Pedicels patent or erect-patent, siliquae divergent from axis at
the same angle as pedicels or erect, (20-) 30-50 mm long x 1.1-1.5 (-2.0) mm wide.

Flowering: May.

2n =64, c. 80

General distribution

Cardamine dentata occurs in central and north-western Europe, to the north of the River
Po and the Danube Basin; it extends eastwards to Siberia, the Far East, the Kamdatka Peninsula
and the Kuril Islands. It is also reported from North America.

Distribution in the Carpathians and Pannonia

Cardamine dentata occurs locally in Pannonia, particularly in the vicinity of major rivers.
It is very rare in the Carpathians. There are no herbarium specimens of this species for
Romania. The plants identified by NYARADY (1955) as varieties C. pratensis var. palustris
WIMM. et GRAB. and C. pratensis var. dentata (SCHULT.) WIMM. et GRAB. and documented
by herbarium specimens belong to C. pratensis or C. matthioli (Fl. Rom. Exs. no. 1705). The
presence of C. dentata in Hungarian localities in the proximity of the Romanian border,
however, suggests the possibility that this species occurs in north-west Romania.
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Fig. 19. Map of the distribution of Cardamine dentata SCHULT. in the Carpathian and Pannonian part of Poland
and Moravia and in Slovakia (@ - herbarium specimens, O - data from the literature).

Fig. 20. Map of the distribution of Cardamine dentata SCHULT. in the Pannonian part of Austria and in Hungary.
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Fig. 21. Map of the distribution of Cardamine dentata SCHULT. in the Carpathian and Pannonian part of Ukraine.

Poland (Fig. 19)
Karpaty Zachodnie. 513.33. Pogérze Wielickie, 513.48. Beskid Makowski, 513.61. Pogérze
Roznowskie.

Moravia (Fig. 19)

Pannonicum. 16. Znojemsko-brnénskd pahorkatina, 18a. Dyjsko-svratecky 1ival,
18b. Dolnomoravsky tval, 21a. Handckid pahorkatina, 21b. Homomoravsky uval.
Mesophyticum carpaticum. 80a. Vsetinsk4 kotlina.

Slovakia (Fig. 19)
Pannonicum. 4. Zihorskd niZina, 6. Podunajskd ni%ina, 8. Vychodoslovensk4 nfZina .
Carpaticum occidentale. 10. Malé Karpaty, 26b. SpiSské kotliny, 29. Spiiské vrchy.

Austria (Fig. 20)
Several localities in the vicinity of the Rivers Donau, March and Leitha.

Hungary (Fig. 20)
I. Matricam. 5. Neogradense. - IV. Eupannonicum. 1. Arrabonicum, 2. Colocense,
3. Praematricum, 4. Crisicum, 6. Samicum . - V. Praeillyricum. 1. Saladiense, 2. Somogyicum.

Ukraine (Fig. 21)
Carpaticum orientale. I. Prykarpattja, II. Schidni Beskydy j Nyz’ki Polonyny. - Pannonicum.
X. Zakarpats’ka rivnyna.
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Maximum altitude: Ukraine, Schidni Beskydy j Nyz’ki Polonyny Mts, Turka, NE of the town,
650 m, 1990, MARHOLD & KAHALO (SAV).

Ecology and phytosociology

Cardamine dentata grows at the margins of standing water, in alder and flood-plain woods,
and also rarely in wet meadows; in communities of the order Magnocaricetalia PIGNATTI
1953 and alliances Alno-Ulmion Br.-BL. et R.TX. ex TsCHoU 1948 em. TH. MULLER et GORS
1958 and Alnion glutinosae MavLcuiT 1929.

Cardamine rivularis SCHUR

Cardamine rivularis SCHUR Verh. Mitth. Siebenbiirg. Vereins Naturwiss. Hermannstadt 4: 61,
63, 1853.
Ind. loc.: “Arpaser Alpen” (SCHUR 1852: 84). Lectotypus (MARHOLD & RAYNER 1994):
Arpasser Alpen an Gebirgsbichen, 27.VII.1850, SCHUR (W).
= Cardamine pratensis subsp. rivularis (SCHUR) NYMaN Consp. Fi. Eur.: 36, 1878.
= Cardamine pratensis “proles” crassifolia f. rivularis (SCHUR) O.E. SCHULZ Bot. Jahrb.

Syst. 32: 533, 1903.
= Cardamine pratensis subsp. hayneana var. rivularis (SCHUR) NYAR. in SAvUL. FL
Reip. Pop. Roman. 3: 270, 1955.

- Cardamine pratensis subsp. rivularis (SCHUR) JANCH. Cat. Fl. Austr. 1/2: 218, 1957 (comb.
superfl.).

- Cardamine pratensis subsp. rivularis (SCHUR) BOLOs et ViGo Butl. Inst. Catalana Hist. Nat.
38:75, 1974 (comb. superfl.).

= Cardamine pratensis var. alpicola ANDRAE Bot. Zeitung (Berlin) 11: 414, 1853.
Ind. loc.: sine. The original material of this variety was, according to SCHULZ (1903:
533), deposited in B, where it was apparently destroyed during World War 1.

= Cardamine pratensis var. subalpina HEUFE. Verh. K. K. Zool.-Bot. Ges. Wien 8:53, 1858.
Ind. loc.: “In uligine ad crucem alpe Szarko”. Typus ignotus.

= Cardamine amethystea PANCIC Nova Elem. Fl. Bulg.: 15, 1886. Ind. loc.: “In pascuis
excelsioribus m. Rilo non procul a via qua itur ad urbe Samokov ad coenobium Rilo,
paulo infra limitem, quo aquae rivum Rilo petentes ab aliis Iskrae tributariis dirimuntur”.
Lectotypus (hoc loco designatus): In herbidis excelsioribus m. Rilo, VII.1883, PANCIC
(G-BOIS).

Exsiccata visa
Pl. Transsylv. Herb. SCHOTT no. 398 (K,WU).

Icones

ASSENOV in JORDANGV Fl. Reip. Pop. Bulg. 4: 435, tab. 79, fig. 2, 1970. - NYARADY in
SAvuLEescu Fl. Reip. Pop. Roman. 3: 261, tab. 45, fig. 4, 1955.

Icon nostra : Fig. 22.

Taxonomic history
In SCHUR's protologue (1853: 61, 63) of Cardamine rivularis, published in the fifth part
of his Flora von Siebenbiirgen, he did not designate any particular specimen as the type,
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Fig. 22. Cardamine rivularis SCHUR (detail of flower
enlarged).

however, a lectotype was selected recently
(MARHOLD & RAYNER 1994). In his
validating description SCHUR stressed,
among other characters, the “antheris
violaceis”. Material of this taxon collected
by SCHUR is deposited in six herbaria
(GOET, L, LW, M, S and W), but as these
specimens are poorly preserved it is not
possible to determine the colour of the
anthers. This fact has led several authors
(LINDMANN 1914, LOVKvIST 1956,
URBANSKA-WORYTKIEWICZ & LANDOLT
1974) to doubt the accuracy of SCHUR's
description. The study of living plants in the
type locality in the vicinity of Vf. Arpag and
other localities in the Mtii Figédrasului,
shows that SCHUR’s description is correct.
The purplish colour of anthers before
anthesis is one of the most important
morphological ~ characters  for  the
delimitation of this species.

In his work, Enumeratio plantarum
Transsilvaniae, SCHUR (1866) noted the
occurrence of C. rivularis from Mt
“Konigstein” near Bragov, the Mtii Bucegi,
and from Vf. Ineu (“Kithhorn™) in the Mtii
Rodnei in addition to the type locality. The
examination of a large amount of material
from all these localities, however, shows that
this taxon is absent from Vf. Ineu as well as
from elsewhere in the East Carpathians. All
specimens collected at this locality belong
to “rivularis auct.”

KERNER (1883) included in Cardamine
rivularis populations of the C. pratensis
group from the subalpine belt of the Eastern
Alps. He stated that plants of this group from
Mt. Stubalpe (Styria) are identical with the
original material from the Mtii Figérasului
and SCHUR's description of C. rivularis. He
did not comment on the difference in colour
of the anthers nor did he notice the difference
in the hairs on the basal leaves between these
plants.
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ScHuLZ (1903) published C. pratensis “proles” crassifolia (POURR.) O.E. SCHULZ in which
he included populations from St. Paul Island in the Bering Sea and the high mountain
populations from the Pyrenees, the Alps, the East and South Carpathians, Bulgarian mountains,
and the Altai. Such a broad taxon, however, cannot be maintained. C. crassifolia POURR. is
endemic to the Pyrenees and characterised by an ascending stem. Plants from the Altai and
St. Paul Island most probably belong to other taxa of the C. pratensis group. Within C.
pratensis “proles” crassifolia SCHULZ (1903) distinguished plants from the South Carpathians
and Bulgaria possessing violet anthers as forma rivularis (SCHUR) O.E. SCHULZ. The difference
between high mountain populations of the Cardamine pratensis group from the South
Carpathians and Bulgaria (with purplish anthers) and those from the East Carpathians (with
yellow anthers) were formally recognized also by JAVORKA (1924). He classified the former
as C. pratensis * rivularis (SCHUR) and the latter as C. pratensis * crassifolia (POURR.)
O.E. ScHuLz without mentioning any rank for these taxa.

The morphological variability within the mountain populations of the Cardamine pratensis
group in the Alps, Appenines, Massif Central, Carpathians and Bulgaria was not formally
recognized by later authors. LOVKVIST (1956), URBANSKA-WORYTKIEWICZ & LANDOLT (1974),
LANDOLT (1984), and JONES (1964) followed the broad concept of C. rivularis as proposed
by KERNER (1883).

Brief description

Perennial herb, 12-30 (-45) cm tall. Rhizome short, mostly simple. Stem erect, simple,
rarely branched, glabrous. Most of the young rosette leaves with dense or rarely sparse
appressed hairs, old rosette leaves mostly glabrous, pinnate, with 5-11 pairs of petiolulate,
circular to circular-ovate, entire or sharply crenate lateral leaflets; terminal leaflet
approximately the same size as lateral ones, reniform to circular, entire or sharply crenate,
3-10 (-13) mm wide. Cauline leaves (3-) 4-12, pinnatisect (the first and second lowermost
leaves seldom pinnate, the same as rosette leaves), glabrous, lower cauline leaves with 2-14
pairs of segments or leaflets, the number of segments diminishing gradually up the stem,
segments linear to oblanceolate, mostly entire, slightly ascending. Inflorescence racemose;
sepals 2.5-4.0 mm long, margin membranous; petals purple, obovate, 6.5-10.5 mm long X
3.0-6.5 mm wide; stamens 6, anthers purplish before dehiscence, filaments of longer stamens
3.5-7.5 mm long, filaments of shorter stamens 2.5-5.5 mm long; stigma conspicuous. Pedicels
patent or erect-patent, siliquae divergent from axis at the same angle as pedicels or erect,
15.0-25.0 mm long x 1.5-2.0 (-2.5) mm wide.

Flowering : July - August.

2n =16, 24

General distribution
Cardamine rivularis occurs mainly in the subalpine and alpine belts of the South
Carpathians and Bulgarian mountains (Mt. Vito$a and the Rila, Rodopi, and Pirin Mts).

Romania:

Districts Harghita, Buziu, Prahova, Dimbovita, Bragov, Arges, Sibiu, Vilcea, Gorj, Hunedoara
(in the mountains of Giurgeului, Vrancei, Bucegi, Birsei, Taga, Figdrasului, Cindrel, Lotrului,
Sureanu, and Paringului).
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Minimum altitude: Romania, district Bragov, Mtii Birsei, Malojest, 1000 m, 1912, Pax (BP).
Maximum altitude: Romania, district Dimbovita/Prahova, Mtii Bucegi, Valea Iepilor, 2100
m, 1955, P6cs (BP); Romania, district Sibiu, M{ii Figirasului, Bilea Lac, 2034 m, 1989,
MARHOLD (SAV).

Ecology and phytosociology

Cardamine rivularis occurs in communities of spring vegetation, on stream banks and in
other wet places, in the subalpine and alpine belts. BELDIE (1967) records this taxon for the
Blysmus  compressus-Juncus articulatus and  Cratoneuron  commutatum-Bryum
pseudotriquetrum communities and PUSCARU et al. (1956) from the communities with Blysmus
compressus and Cratoneuron commutatum (all probably of the order Montio-Cardaminetalia
PAWLOWSKI in PAWLOWSKI et al. 1928). PUSCARU et al. (1956) noted C. rivularis also for the
Sphagnetum acutifolii community (most probably of the order Caricetalia fuscae KOCH 1926
em. NORDHAGEN 1937).
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APPENDIX

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

Cardamine pratensis L.

Poland

Karpaty Zachodnie. 513.33. Przytkowice (1957 JASIEWICZ hb. JAS KRAM). - 513.34. Lipnica Murowana,
Paporotna (1956 JASIEWICZ KRAM).- 513.45. Brenna (1968 BRODA KRA).- 513.46. Moszczanica (1878
KRUPA KRAM). - 513.47. Ponikiewka (1943 PELCKRAM). - 513 48. Kalwaria Zebrzydowska, Géra Klasztoma
(1965 BARADZIES KRA). - 513.49. Zaryte (1967 DZWONKO KRA). - 513.51. Racza Hala (s.a. KRUPA KRAM).
- 513.52. Rdzawka II., Kulakowy Wierch (1988, 1989 MARHOLD SAV). - 513.53. Nowy Sacz - Stary Sgcz
(1936 SLOWIKOWSKI KRA). - 513.62. Lipnica Dolna (1960 WISNIEWICZ KRA). - 513.66. Biecz, Krolewska
studnia (1870 KOTOwICZ KRAM). - 513.69. Targowiska (1923 PIECH KRAM). - 513.71. Gryb6w, Strzylawki
(1988 STASZKIEWICZ SAV). - 514.11. Lasek, dolina Lepietnicy (1965 M. & J. GUZIKOWIE KRAM). - 514.12.
Czorstyn, Snozka (1965 STENGLKRA). - 514.13. Miettéwka (1955 CHRONOWSKA KRA). - 514.14. Koscielisko,
Miaka pod Krept6wkami (1882 KRUPA KRAM). - 514.52. Tatry, Zakopane (s.a. HERBICH LW). - Beskidy
Wschodnie. 522.12. Cisna - Wetlina (1925 PIECH KRAM).

Moravia

Pannonicum. 16. Hnanice (1949 SVESTKA BRNU). - 18a. Bmo, Cemovice (1906 LAUS BRNU). - 18b.
Mikul¥ice, Skafina (1948 STANEXK BRNM). - 19. Rad&jov SE (1985 GRULICH MMI). - 20a. Ro3tin (1981
SUTORY BRNM). - 20b. Bmo, TvaroZn4 (1921 PODPERA BRNU). - 21a. Vyskov (1941 SKRIVANEK PRC). -
21b. Kromefiz, Str (1935 ZAVREL PR). - Mesophyticum carpaticum. 76a. Bystfice pod Hostynem, Lipové
(1941 ZAVREL PRC). - 77a. Nfzkovice (1977 TLUSTAK LIM). - 77c. Staré Hutg, u Kyjovky (1985 BARUSOVA
BRNU). - 78. Rad&jov, Kétky (1987 HLOBILOVA SAV). - 79, Vlachovice (1956 STANEK BRNM). - 80a. Vsetin,
Semetin (1924 RICAN BRNU). - 81. Drikova (1972 VYSTAVELOVA BRNU). - 82. Francova Lhota (1943
STANEK BRNU). - 83, Polanka nad Odrou, Polansky les (1955 POSPISiL BRNU). - 84a. Celadnd, Stolové (1940
STANEK BRNM). - Oreophyticum carpaticum. 99a. Horni Paseky (1954 STANEK BRNM).

Slovakia

Pannonicum. 2. Polesie Luenec (1961 RANDUSKA ZV). - 3. Silick4 planina (1947 FUTAK SLO). - 4. Malé
Levére (1990 FERAKOVA SAV). - 5. Bratislava, Mlynsk4 dolina (1883 MERGL SAV). - 6. Pastiichy (1986
GRULICH MMI). - Carpaticum occidentale. 10. Dobrd Voda (1989 VESELA & SUCHA SAV). - 11. Novd
Lehota, Lehocka dolina (1950 STANEK BRNM). - 12. Jelenec, Remitd? (1957 OSVACILOVA NI). - 13. Homé
MoteSice (1879 FLEISCHER LW). - 14a. Zamovica, near the railway station Voznica (1987 MARHOLD SAV).
- 14b. Velké Pole (1882 KMET BRA). - 14c. Kremnica, Pekio (1987 MARHOLD SAV). - 14d. Lubietov4, dvor
Celjenec, Vepor (1973 ZAHRADNIKOVA SAV). - 15. Hriftov4, Biele Vody (1987 MARHOLD SAV). - 16. Mur4it
NE (1987 KOCHIAROVA SAV). - 21a. Kl43tor pod Znievom (1890 WAGNER SZG). - 21b. Medziholie (1974
HUBOVA SAV). - 21c. Homy Harmanec, Rakytov4 skala (1955 STANEK BRNM). - 22. Korytnica (s.a. REHMAN
LW). - 23a. Juréfiova dolina (1926 J. DOSTAL PRC). - 23b. Zelené pleso (1830 HERBICH LW). - 23¢. Tatransk4
Kotlina, Sarpanec (1911 E. 1. NYARADY SIB). - 24. Priclom Dunajca (1892 ULLEPITSCH BP). - 25. Budi¥
(1985 $fPOSOVA SAV). - 26a. Vychodna (1987 KOCHIAROVA & HROUDA SAV). - 26b. Tatranska Sirba -
Kolombiarok (1986 MARHOLD & HROUDA SAV). - 27b. Zirie€, Keblov (1975 MiCIETA SLO). - 28. Oravskd
Lesn4, Magurka (1964 CHRTEK & ZERTOVA PRC). - 29. Cerveny Ki4Stor (1889 ULLEPITSCH W). - 30a. Solivar
(1914 VAIDA BP). - 30b. Bardejov, kiipele (1922 BERGANSKY BRA). - 30c. NiZnd Polianka, W (1987 MARHOLD
SAV). - Carpaticum orientale. 31. Ruské (1986 HADAC PRC).
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Austria
Wachau, Jauerling, Thalham (1915 RONNIGER W). - Wien, Stadlau (1934 J. SCHNEIDER W). - Fischamend
(1923 SCHEFFER SLO). - Stopfenreuth (1985 GUTERMANN WU-G). - Moosbrunn (1922 SCHEFFER SLO).

Hungary

I. Matricum. 5. Kirdlyhdza, Kemence patak (1957 BOROS BP). - II. Bakonyicum. 3. Vertéssz516s (1942
BOROS BP). - III. Praenoricum., 2. Sorkidjfalud (s.a. MARTON BP). - IV. Eupannonicum. 1. Rajka, Dunakiliti
(1920 BOROS BP). - 3. Budapest, Zugl6 (1930 VAIDA BP). - V. Praeillyricum. 2. Szenta, Szentai erd6 (1923
BOROS BP).

Ukraine

Carpaticum orientale. I. Oblast L’ vivs'ka, Rajon Starosambirs’kyj, Busovys'ko (1988 MARHOLD & KAHALO
SAV). - II. Oblast L'vivs’ka, Rajon Turkivs’kyj, Turka NE (1990 MARHOLD & KAHALO SAV). - III. Oblast
Zakarpats’ka, Rajon Mizhirs’kyj, Synevyrs’ka Poljana (1990 MARHOLD & KAHALO SAV). - IV. Oblast
Zakarpats’ka, Rajon Rachivs’kyj, Bukovynka (1930 DEYL PRC). - V. Oblast Zakarpats’ka, Rajon Rachivs’kyj,
Polonyna Sumneska (1954 MALYNOVS'KYF LWS). - VI. Oblast Ivano-Frankivs'ka, Rajon Verchovyns’kyj,
Burkut, near the Comy Ceremo$ River (1987 KARDAS, ZAGUL'SKYJ & PROKOPIV LW). - VIIL Oblas{
Zakarpats’ka, Rajon Pereyns’kyj, Voroceve (1972 DYLAK UU).

Romania

Distr. Bistrita-Nassud. Valea Vinului (1941 E. I. NYARADY CL). - Distr. Mures. Biile Sovata, “Zsldt6”
(1944 E. 1. NYARADY SIB). - Distr. Harghita. Topli{a (1942 SO0 CL). - Distr. Sibiu. Cisnidie, “Biresbach”
(1831 SCHUR LW). - Distr. Hunedoara. Petrogani, Valea “Zsiec” (s.a. KNAPP CL). - Distr. Alba. Coltesti,
Ritul Dogarilor (1956 GERGELY CL). - Distr. Arad. Mtii Codru-Moma, Vf. Moma (s.a. SCHUR LW). - Distr.
Cluj. Cluj-Napoca (s.a. KNAPP CL).

Cardamine pratensis, “rivularis auct.”

Ukraine

Carpaticum orientale. - I11. Oblast Ivano-Frankivs’ka, Rajon Nadvirjans’kyj, Bratkovs'ka Mala (1939 SRODON
KRAM). - IV. Oblast Zakarpats'ka, Rajon Rachivs’kyj, ApSinec’ (1960 FODOR UU). - V. Oblast Zakarpats’ka,
Rajon Rachivs'kyj, Kvasovs'’kyj Mentul (1934 BOROS BP). - VI. Oblasi{ Ivano-Franskivs'ka, Rajon
Verchovins’kyj, Polonyna Cyv&yna? (1959 BRADIS & ANDRIENKO KW). - VII. Oblasf Zakarpats’ka, Rajon
Rachivs’kyj, Berlebaska (1933 DEYL PR).

Romania

Distr. Maramures. Borsa, Vf. Repede (1935 STANEK BRNM). - Distr. Bistrita-Niisdud. Mtii Rodnei, Vf.
Ineu (1860 HAYNALD CL). - Distr. Bragov. Brasov, “Schulerberg” (1854 SCHUR LW). - Distr. Bihor. Mtii
Bihorului, Valea Csepilor (1882 SIMKOVICS BP). - Distr. Cluj. Mtii Munteie Mare, La Tine (1917 GYORFFY,
PETERF1 & BOGSCH CL).

Cardamine pratensis, “ucranica”

Ukraine

Carpaticum orientale. I. Oblasf L'vivs’ka, Rajon Stryjs’kyj, Dovholuka - Uly&ne (1988, 1990 MARHOLD &
KAHALO SAV). - II. Oblast L'vivs’ka, Rajon Skolivs’kyj, Kozeve (1990 MARHOLD & KAHALO SAV). - IIL.
Oblast Ivano-Frankivs’ka, Rajon Dolyns’kyj, Ljudvykivka (1990 MARHOLD & KAHALO SAV).
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Cardamine matthioli MORETT

Moravia

Pannonicum. 16. Bmo, Jundrov - Zaboviesky (1981 REPKA BRNM). - 18a. Rajhradsky luh (1878 BECK PRC).
- 18b. Mikul&ice (1948 STANEK BRNM). - 19. Velka nad Velickou (1914 BENA BRNU). - 20b. Slavkov u Bma
(1978 REPKA BRNM). - 21b. Kvitkovice (1956 STANEK BRNM). - Mesophyticum carpaticum. 77¢. Kory&any,
Moravanské hiky (1950 STANEK BRNM). 78. Radg&jov, Kitky (1985 GRULICH MMI).

Slovakia

Pannonicum. 1. Kamenica nad Hronom (1934 KRIST BRNU). - 2. Hor3ianska dolina (1974 JASENAK LTM).
- 3. Silick4 ladnica (1987 FERAKOVA & KOCHJAROVA SAV). - 4. Stupava (1946 STANEK BRNM). - 5. Devinska
Kobyla (1982 ZABORSKY SLO). - 6. Komimo, Lindor (1989 GRULICH MMI). - 7. Buzica (1968 VOJITUN
KO). - 8. Hlividtia - BaSkovce (1989 MARHOLD SAV). - Carpaticum occidentale. 9. Skalica, Zlatnicka dolina
(1927 SILLINGER PRC). - 10. Pezinok, Trnianska dolina (1986 MARHOLD SAV). - 11. Mnfchova Lehota (1935
SCHIDLAY BRA). - 12. Skycov (1988 ${POSOVA & PENIASTEKOVA SAV). - 13. Trentianske Mitice (1946
SCHIDLAY BRA). - 14a. Tekovské Nemce (1933 KLASTERSKY & DEYL PR). - 14b. Velké Pole (1882 KMET
BRA). - 14c. Kremnica, Krahulsky §tds (1987 MARHOLD SAV). - 14d. Viglag, Pstrua (1985 MARHOLD SAV).
- 14e. Cajkov, dolina Bukovinka (1974 JASENAK LTM). - 14f. Krupina, N (1970 ZAHRADNIKOVA, JASICOVA
& HUBOVA SAV). - 15. Ciemny Balog, U Medvedov (1987 MARHOLD SAV). - 16. Tisovec, dolina Furmanec
(1901 RICHTER CL). - 18. Kogice, pod Bankovom (1933 BRYM PRC). - 19. Slanskd Huta (1987 MARHOLD
SAV). - 20. Jovsa, Sokolsky potok (1950 STANEK BRNM). - 21a. Kl4a%tor pod Znievom (1910 NOGRADI BRA).
- 22. Lugatin (1987 MARHOLD SAV). - 25. Hom4 Stubiia, near the railway station (1982 MARHOLD SLO). -
30a. Solivar (s.a. HAZSLINSZKY BP). - 30b. Malcov (1985 MARHOLD SAV). - 30c. NiZn4 Polianka (1987
MARHOLD SAYV). - Carpaticum orientale. 31. P&olinné (1987 MARHOLD SAV).

Austria
Laa a.d. Thaya (1887 BECK SAV). - Mannersdorf a.d. March (1906 VETTER W). - Marchegg (1931 RONNIGER
W). - Wien, Brigittenau (1882 BAYER W). - Moosbrun (1865 BAYER WU).

Hungary

L. Matricum. 1. Palhdza, Kemence volgy (1954 JAVORKA & CSAPODY BP). - 2. Szin, Szelcepuszta (1953
BOROS BP). - 3. Hej6csaba - Pusztatapolca, Hej6 patak (1924 BOROS BP). - 4. Mitrahéza, Bardtks hegy (1952
POCS & GELENCSER BP). - 5. Katalinpuszta (1916 DEGEN BP). - I1. Bakonyicum. 1. Sik4ros (1919 BOROS
BP). - 2. Lednyvar (1926 BOROS BP). - 3. Olazsfalu (1931 POLGAR BP). - IIL. Praenoricum. 1. Sopron (1845
BALLAY LWS). - 2. Szombathely (1912 s.coll. BP). - 3. Lenti - Nova (1938 JAVORKA & ZOLYOM!I BP). - IV.
Eupannonicum. 1. Hegyeshalom - Miklésfalu, Lajta (1920 BOROS BP). - 2. Csepel, Sziget-ijfalu (1865
TAUSCHER WU). - 3. Budapest, Zugi6 (1930 VAIDA BP). - 4. Hatvan (1928 TUZSON BP). - 5. Bétorliget (1934
S00 BP). - V. Praeillyricum. 1. Zalaegerseg (1906 SIMONKAI BP). - 2. Babocsa (1923 BOROS BP).

Ukraine

Carpaticum orientale. II. Oblas{ Zakarpats’ka, Rajon Velykobereznjans'kyj, Malyj Bereznyj (1956 PoPoviC
UU). - VIIL Oblast Zakarpats'ka, Rajon Pereyns’kyj, Pere€yn, N (1989 MARHOLD & KAHALO SAV). - IX.
Oblast Zakarpats'ka, Rajon Chusts’kyj, Iza, Dolina narcysiv (1989 MARHOLD & KAHALOSAV). - Pannonicum.
X. Oblast Zakarpats'ka, Rajon Uzhorods’kyj, Mala Dobron’ (1989 MARHOLD & KAHALO SAV).

Romania

Distr. Bistrita-Nisiiud. Beclean (1900 REITHOFFER CL).- Distr. Mures. Tirgu-Mures (1914 E. I. NYARADY
SIB). - Distr. Harghita. Tugnad (s.a. SCHUR LW). - Distr. Covasna. Zagon (1941 HARGITTAI CL). - Distr.
Prahova. Prahova (1923 GRINTESCU - F1. Rom. Exs. no. 1705). - Distr. Bragov. Hirman (1958 HELTMANN
SIB). - Distr. Sibiu. Avrig (1990 MARHOLD SAV). - Distr. Hunedoara. Oristie (s.a. UNVERRICHT SIB). -
Distr. Timis. Timigoara, Padurea Casa verde (1960 GOGA SIB). - Distr. Arad. Chigineu Chris, “Nadab” (1905
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THAISZ BP). - Distr. Bihor. Martihaz, Salonta (1955 PoP CL). - Distr. Cluj. Cluj-Napoca, “Szénafd™ (1902
RICHTER BP). - Distr. Satu Mare. Satu-Lung (1938 FORSTNER - Fl. Rom. Exs. no. 2762).

Cardamine majovskii MARHOLD et ZABORSKY

Slovakia

Pannonicum. 8. StrdZne, Opiétsky piesok (1988 GRULICH MMI). - Carpaticum occidentale. 19. Slanec, Kerek
(1938 KLASTERSKY & DEYL PR). - 20. Strihovce, “Szirthi erd§™ (1873 DIETZ [?] BP). - 30c. Rokytovce (1987
MARHOLD SAV). - Carpaticum orientale. 31. Snina, E (1987 MARHOLD SAV).

Hungary

L. Matricum. 1. Makkoshotyka, Radvédny patak (1962 MOLDVAI BP). - IV. Eupannonicum. 4. Zombor,
Ferenc-csatorna (1910 PRODAN CL). - 5. Debrecen, Hal4p (1938 FELFOLDY BP). - 6. Buj, Lonyai-csatorna
(1986 MARHOLD BP, SAV). - V. Praeillyricum. 2. Dardny, Nagyberek (1923 BOROS BP).

Ukraine

Carpaticum orientale. I1. Oblasf Zakarpats’ka, Rajon PereSyns’kyj, Dubrynyéi (1968 s. coll. UU). - II1. Oblast
Zakarpats’ka, Rajon MiZgirs'kyj, Nehrovec’. Nehrovec® peat bog state nature reserve (1990 MARHOLD &
KAHALO SAV). - V. Oblast Zakarpats'ka, Rajon Rachivs'kyj, Jasynja, valley of the Keveliv stream (1958
MALYNOVS'KYJ LWS). - VIII. Oblasi{ Zakarpats’'ka, Rajon Perelyns'kyj, Peregyn, N (1989 MARHOLD &
KAHALO SAV). - IX. Oblas( Zakarpats’ka, Rajon Chusts'kyj, Zamkova hora (1957 VOINAGU LWS). -
Pannonicum. X. Oblasf Zakarpats'ka, Rajon UZhorods’kyj, Onokivci (1960 PALKO UU).

Romania

Distr. Harghita. Porumbenii Mari, Lacul Racului (1925 E. I. NYARADY CL). - Distr. Bragov. Hirman (1957
HELTMANN SIB). - Distr. Sibiu. Tdmaciu, Valea Sadu (1990 MARHOLD SAV). - Distr. Mehedinti. Jiana Veche
(1967 PAUN & GH. POPESCU Fl. Olten. Exs. no. 646). - Distr. Timis. Bieghiu - Figet (1973 TAUBER CL). -
Distr. Arad. Ineu - Mocrea (1886 SIMONKAI BP). - Distr. Cluj. Cluj-Napoca, Figet (1929 E. I. NYARADY
CL). - Distr. Giurgju. Mihilesti, PAdurea Epuresti (1955 SERBANESCU CL).

Cardamine dentata SCHULT.

Poland
Karpaty Zachodnie. 513.33. Skawina (1950 PAWLOWSKI KRA, KRAM). - 513.48. Kalwaria Zebrzydowska
(1965 BARADZIE!) KRA). - 513.61. Taméw, Zglobice (1828 HERBICH LW),

Moravia

Pannonicum. 16. Tisnov, Malhostovice (1883 FORMANEK BRNM). - 18a. Brno, Rijecek (1908 TEUBER
BRNM). - 18b. Hodonin (1901 TEUBER BRNU). - 21a. Hej¢in (1966 J. DOSTAL PR). - 21b. Bflany (1914 V.
NABELEK BRNM). - Mesophyticum carpaticum. 80a. Przno (1905 MACHACEK BRNU).

Slovakia

Pannonicum. 4. Abrod (1986 GRULICH MMI). - 6. Pezinok, Cajla, Trnianska dolina (1983 MAJOVSKY SLO).
- 8. StrdZne (1988 GRULICH MMI). - Carpaticum occidentale. 10. Plavecky Peter (1931 PTACOVSKY SAV).
- 26b. Strazky (1987 MARHOLD SAV). - 29. Orlov (1985 MARHOLD SAV),

Austria
Krems, Rohrendorf (1871 KERNER WU). - Wien, Kaisermiihlen (1920 J. SCHNEIDER W). - Wolfstahl (1918
GAYER SLO). - Gramatneusied! (1909 RONNIGER W). - Fischamend (1977 GUTERMANN WU-G).
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Hungary

I. Matricum. 5. Veresegyh4z (1918 BOROS BP). - IV. Eupannonicum. 1. Rajka (1920 BORrRos BP). - 2.
Nagydorog, Szigetpuszta (1920 BOROS BP). - 3. Budapest, Szent Margit Sziget (1941 CSAPODY BP). - 4.
Vajdacska (1934 PENZES BP). - 6. Demecser (1873 SIMKOVICS BP). - V. Praeillyricum. 1. Zdkény, Bogdéin
sziget (1963 KAROLYI BP). - 2. Balatonmdriafiird§ (1956 KAROLYI BP).

Ukraine

Carpaticum orientale. 1. Oblas{ L'vivs'ka, Rajon Starosambirs’kyj, Staryj Sambir, TerSiv (1990 MARHOLD
& KAHALO SAV). - I1. Oblas{ L'vivs'ka, Rajon Turkivs’kyj, Turka (1990 MARHOLD & KAHALO SAV). -
Pannonicum. X. Oblasf Zakarpats'ka, Rajon Uzhorods’kyj, UZzhorod, Onokivci (1988 MARHOLD & KAHALO
SAV).

Cardamine rivularis SCHUR

Romania

Distr. Harghita. Miii Giurgeului, Higmasul Mare - “Ocsén” (1902 SIMONKAI BP). - Distr. Buziiu, Mtii
Vrancei, Vf. Goru (1914 JAVORKA BP). - Distr. Prahova. Mtii Bucegi, Sinaia Casa Pegtera (1931 DOMIN &
KRAJINA PRC). - Distr. Dimbovita. Mtii Bucegi, Valea Ialomita - Valea Obrsia (1931 E. I. NYARADY CL).
- Distr. Bragov. M(ii Birsei, Malojest (1884 BARTH BP). - Distr. Arges. Mtii Fagirasului, Valea Capra (1989
MARHOLD SAV). - Distr. Sibiu. Mtii Figéragului, Valea Arpagului (1989 MARHOLD SAV). - Distr. Vilcea.
Mtii Figirasului, Ciortea (s.a. FUsS CL). - Distr. Gorj. Mtii Paringului, Novaci, Rinca (1974 MADALSKI,
KRAM-hb. MAD.). - Distr. Hunedoara. Miii Sureanu, Gridistea de Munte (1904 JAVORKA BP).



