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Summary

MARHOLD K.1994. Chromosome numbers of the genus Cardamine L. (Cruciferae)
in the Carpathians and in Pannonia. - Phyton (Horn, Austria) 34 (1): 19-34. - English
with German summary.

New chromosome counts in the genus Cardamine L. from the Carpathians and
Pannonia are presented. Special attention has been paid to populations of the C. pra-
tensis group (7 taxa including two informal units, chromosome numbers from 2x up
to lOx, aneuploids, polysomics, dysploids) and C. amara (C. a. subsp. amara and
subsp. opicii). Five further species are discussed briefly. For several taxa chromo-
some numbers from populations outside the Carpathians and Pannonia are also gi-
ven. Some previous indications of chromosome numbers based on misidentified ma-
terial are corrected.

t
Zusammenfassung

MARHOLD K. 1994 Chromosomenzahlen aus der Gattung Cardamine L. (Crucife-
rae) in den Karpaten und in Pannonien. - Phyton (Horn, Austria) 34 (1): 19-34. -
Englisch mit deutscher Zusammenfassung.

Neue Chromosomen-Zählungen aus der Gattung Cardamine L. aus den Karpa-
ten und aus Pannonien werden vorgelegt. Besonders wird auf die C. pratensis-
Gruppe (7 Taxa einschließlich zweier informativer Einheiten, Chromosomenzahlen
von 2x bis 10x, Aneuploidie, Polysomie, Dysploidie) und auf C. amara (C. a. subsp.
amara und subsp. opicii) eingegangen. Fünf weitere Arten werden kurz diskutiert.
Für einige Taxa werden auch Chromosomenzahlen von Populationen außerhalb des
eigentlichen Untersuchungsgebietes angeführt. Einige frühere Chromosomenzahlen-
Angaben, die auf falsch bestimmtem Material beruhen, werden korrigiert.

*) Dr. K. MARHOLD, Institute of Botany, Slovak Academy of Sciences, Dübravskä
cesta 14, SK - 842 23 Bratislava, Slovak Republic.
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1. I n t r o d u c t i o n

The chromosome numbers of the genus Cardamine L. have been stu-
died in detail by several authors (including LÖVKVIST 1956, URBANSKA-
WORYTKIEWICZ & LANDOLT 1974a, b, SPASSKAJA 1979). With the exception

of the work of BANACH-POGAN (BANACH 1950, 1951, BANACH-POGAN 1955)

and previous papers by the present author (MARHOLD 1984, 1991, MAR-
HOLD & ZÄBORSKY 1986), there is only a small amount of data from the Car-
pathians and Pannonia.

The aim of the present study, which forms part of a taxonomic revision
of the genus Cardamine in the Carpathians and Pannonia, was to ascertain
the chromosome numbers of taxa occurring in this area. Special attention
has been paid to populations of the C. pratensis and C. amara groups.
Data for several taxa of this genus from populations outside the Carpa-
thians and Pannonia are also presented.

The results of a multivariate morphometric study of the above-mentio-
ned groups and a detailed taxonomical treatment, including distributional
information, are presented elsewhere (MARHOLD 1992, 1993 and other pa-
pers in prep.).

2. Material and Methods

Wild collected mature plants were cultivated in the Institute of Botany, Bratis-
lava, Slovakia. Mitotic figures were prepared from root-tips obtained form these
plants using the squash method. The root tips were pretreated with 0.002 M aqueous
solution of hydroxyquinoline for 3 hrs, then fixed for 10 min. to 24 hrs in a freshly
prepared mixture of ethanol and acetic acid (3:1), hydrolysed for 5 min. in a mixture
of hydrochloric acid and ethanol (1:1), washed in water, and then stained with pro-
pionic orcein. Unless otherwise stated, all plant material was collected by the
author. Voucher specimens are deposited in SAV.

Voucher specimens for chromosome number counts published by BANACH 1950,
1951, BANACH-POGAN 1955, PASHUK 1987, PENZES & VIDA 1966 and SPASSKAJA 1979

were not available for examination. In most cases these data are cited as published
by these authors. Voucher specimens of all other published records cited in this
paper were consulted.

3. Results and Discussion

3.1. Cardamine pratensis Group
On the basis of different chromosome numbers, morphology and pat-

tern of geographical distribution, the author has provisionally recognized
within C. pratensis, apart from populations of C. pratensis s. str., two dip-
loid 'types' (treated as informal taxonomic units): the 'ucranica' type, oc-
curring in the East Carpathians (Gorgany and Schidni Beskydy j Nyz'ki
Polonyny) and foothills of the East Carpathians (phytogeographical dis-
trict Prykarpattja), and the 'rivularis auct.' type, widespread in the upper
montane and subalpine belts of the East Carpathians.
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3.1.1. Cardamine pratensis L.

Poland :

Gorce, Rdzawka II, Mt. Kulakowy Wierch - 2n = 44
Kotlina Orawsko-Nowotarska, E of Dhigopole (W of Nowy Targ) - 2n = 44
Beskid Wyspowy, N of Kasina Wielka - 2n = 44
Data from outside the Carpathians:
Wyzyna Krakowsko-Cz^stochowska, Krzeszowice, Tenczynek - 2n = 30

— , Nof Ojcdw-2n = 38

Slovakia :

Zähorskä nizina, Brodske, near the River Morava - 2n = 44
— , on the levee of the River Morava, between Skalica and Hodonin - 2n = 44
— , Holic, in the Holicsky les forest - 2n = 44

Kremnicke vrchy, Kremnica, W slope of Mt. Kremnicky stos - 2n = 38
Polana, Mt. Prednä Polana, near the chalet - 2n = 44
Slovensky raj, Dobsinskä ladovä jaskyna, near the railway station - 2n = 30

— , Mlynky, Biele Vody-2n = 30
— , Dolina Bielej vody, S of Mt. Kopanec - 2n = 30

Nizke Tatry, Dolina Cierneho "Vahu, near the Velky Brunov forester's house -
2n = 30, 32

— , W edge of Helpa - 2n = 30
— , W edge of Pohorelä - 2n = 30
— , Telgärt, near Telgärt-penziön railway station - 2n = 30
— , Puste Pole - 2n = 30
— , S edge of Vernär - 2n = 30
— , Mostenica, valley of Kyslä stream - 2n = 44
— , SE edge of Vysnä Boca - 2n = 44
— , Demänovä - 2n = 44

Zäpadne Tatry, Zverovka - 2n = 44

— , Mt. Osobitä, W slope - 2n = 44
Turcianska kotlina, Pribovce, near the railway station - 2n = 44

— , Hornä Stubria, near the railway station - 2n = 44
Liptovskä kotlina, E of Vazec - 2n = 30
Spisske kotliny, SE edge of Spisskä Teplica - 2n = 30

— , Huncovce, near the railway station - 2n = 30, 32
— , Sträzky, near the railway station - 2n = 30
— , Spisskä Belä, Belianske lüky state nature reserve (coll. H. SIPOSOVÄ) - 2n = 30

Zäpadne Beskydy, E of Zuberec - 2n = 44
Spisske vrchy, Relov - 2n = 30

— , Majere-2n = 30
Sarisskä vrchovina, NW edge of Kamenica nad Torysou - 2n = 30
Nizke Beskydy, Certizne, Mokre lüky state nature reserve - 2n = 38

— , E edge of Niznä Polianka - 2n = 44
Bukovske vrchy, SW edge of Nova Sedlica - 2n = 38 "
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Czech Republ ic :

Dyjsko-svratecky üval, Tvrdonice, near the River Morava - 2n = 44
Dolnomoravsky üval, Uhersky Ostroh, in the Singulärni les forest (type locality of

Cardamine pratensis subsp. major TOMSOVIC) - 2 n = 44
— , Veseli nad Moravou, park near the castle (coll. J. KOCHJAROVÄ & L. HROUDA) -

2n = 44, 48

Ukra ine :

Prykarpattja, district Skolivs'kyj, near Pidhorodci - 2n = 30
— , district Drohobyc'kyj, Zdanivka - 2n = 38
— , district Starosambirs'kyj, Busovis'ko - 2n = 38

Schidni Beskydy j Nyz'ki Polonyny, district Turkivs'kyj, peatbog in Nyzne Vysoc'ke -
2n = 30

— , — , NE edge of Turka - 2n = 30
— , district Skolivs'kyj, Verchnyj Synovydnyj, near Korcyn (coll. A. KAHALO) -

2n = 30
— , district Volovec'kyj, Nyzni Vorota, near Zavadka - 2n = 30

Gorgany, district Roznjativs'kyj, Osmoloda - 2n = 30

3.1.2. Cardamine pratensis L. 'rivularis auct.' type

U k r a i n e :

Svydovec', district Rachivs'kyj, Polonyna Drahobrat - 2n = 16, 17
Cornohora, district Rachivs'kyj, Mt. Pozyzevs'ka, SW slope - 2n = 16

— , district Verchovins'kyj, between Mt. Maly Kozol and Mt. Velyky Kozol (coll.
A. KAHALO & N. SYCAK) - 2n = 16, 24

— , district Verchovins'kyj, Mt. Turkul, N slope - 2n = 16
— , — , between Mt. Dancer and Mt. Turkul, NE slope - 2n = 16
— , district Nadvirjans'kyj, near the source of Arendarcyk stream - 2n = 16
— , — , near the source of Breskul'skyj stream - 2n = 16
— , — , between Mt. Breskul and Mt. Hoverla - 2n = 16
— , — , Mt. Hoverla, NE slope - 2n = 16

3.1.3. Cardamine pratensis L. 'ucranica'type

Ukra ine :

Prykarpattja, district Stryjs'kyj, between Dovholuka and Ulycne - 2n = 16
— , district Dolyns'kyj, Bolechov, Hosiv - 2n = 16
— , — , Dolyna, S of Sevcvenkovo - 2n = 16
— , district Roznjativs'kyj, Knjazivka, near the River Duba - 2n = 16

Schidni Beskydy j Nyz'ki Polonyny, district Dolyns'kyj, Vyskiv - 2n = 16
Gorgany, district Roznjativs'kyj, Jasen' - 2n =16

— , district Dolyns'kyj, Ljudvykivka - 2n = 16

E a r l i e r repor t s for C. pratensis from the Carpa th ians and Pannon ia :
2n = 16, 18, 20 (SPASSKAJA 1979, as C. rivularis SCHUR); 2n = 30-32 (HRUSOVSKA-

OSUSKA 1988); 2n = 32 (SPASSKAJA 1979, as C. rivularis SCHUR; MARHOLD 1984); 2n = 40
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(PENZES & ViDA 1966, as C. dentata SCHULT.); 2n = 44 (BANACH 1950, 1951); 2n = 48

(MARHOLD 1984); 2n = 50 (BANACH 1951); 2n = 58 (BANACH 1951).

Apart from two diploid "types", three dysploid "chromosome races"
(2n = 30, 38, and 44) forming discrete populations were found. The origin
of populations with 2n = 30 was discussed by LAWRENCE 1931. On the basis
of the presence of one pair of chromosomes approximately twice as long
as any of the remainder in the karyotype, he concluded that the number
2n = 30 originated by chromosome fusion either in a normal tetraploid
with 32 chromosomes, or in one of the diploid progenitors of C. pratensis.
The "race" with 2n = 44 is said to have the genomic constitution 2 (7 + 7 + 8)
with two pairs of long chromosomes (LÖVKVIST 1956). The origin of po-
pulations with 2n = 38 is unknown. Most probably chromosome fusion
and hybridization took part in the process of their origin. Plants with 2n
= 38 have also been reported from Great Britain, Sweden, Lithuania,
France, Switzerland and Germany (LÖVKVIST 1956, URBANSKA-WORYT-

KIEWICZ & LANDOLT 1974b). These plants, however, do not form populati-
ons but occur sporadically as the product of hybridization of diploids, te-
traploids, hexaploids, and higher polyploidy levels. LÖVKVIST 1956 sugge-
sted that 38-chromosomic plants in Sweden might represent subhaploids
developed from decaploids with chromosome number 2n = 76. Only plants
with 2n = 38, reported from Poland (in the vicinity of Krakow) by BANACH

1951, probably arose by the same process as those in the Carpathians. Besi-
des the populations with 2n = 30, 38 and 44, individual plants with 2n = 32
or 2n = 48 were also found in the area studied. These plants probably re-
present polysomic types within populations of 2n = 30 and 2n = 44. Plants
of C. pratensis s. 1. with aneuploid chromosome numbers 2n = 50 and 58,
reported by BANACH from the Tatry, most probably belong to C. pratensis
s. str. as well as the plants with 2n = 40, reported by PENZES & VIDA 1966
from Hungary. The taxonomic position of plants with 2n = 32, refered to
by SPASSKAJA 1979 as C. rivularis SCHUR, is unknown.

Within the "rivularis auct." type the numbers 2n = 16, 17 and 24 were
found. In addition, the diploid (2n =16) and hyperdiploid (2n = 18, 20)
numbers, refered by SPASSKAYJA 1979 to C. rivularis SCHUR, most proba-
bly belong to this type. Plants with 2n = 17, 18 and 20 most probably repre-
sent polysomic types, while triploid plants could be explained as a result of
the occurrence of unreduced gametes.

Within the populations of the "ucranica" type only plants with the
diploid chromosome number were found.

3.1.4. Cardamine matthioli MORETTI

Slovakia:

Vychodoslovenskä nizina, between Stanca and Üpor, near the railway - 2n = 16
— , between Poruba and Jovsa, Pod Hrabinami state nature reserve - 2n = 16, 17
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— , Rad, Hrusov, near Kerestür estate - 2n = 16, 17
Polana, Viglas, Pstrusa - 2n = 16
Slanske vrchy, NW edge of Slanske Nove Mesto - 2n = 16

— , S edge of Backovik - 2n = 16
— , N of Vysny Caj - 2n = 18
— , S edge of Slanec - 2n = 16
— , Slanskä Huta, near the cemetery - 2n = 20, 21
— , N edge of Novy Salas - 2n = 16

Vihorlatske vrchy, Modra nad Cirochou, SW of the railway station - 2n = 16
Cergov, E edge of Malcov - 2n = 16
Nizke Beskydy, E of Makovce - 2n = 16

— , S edge of Strocm - 2n = 16
— , N edge of Nizny Orlik - 2n = 16
— , E edge of Niznä Polianka - 2n = 16
— , Brekov, near the railway station - 2n = 16

Bukovske vrchy, Stakcin, SW of the railway station - 2n = 16

Czech Republ ic :

Dolnomoravsky üval, Uhersky Ostroh, edge of the Singulärni les forest - 2n = 16

Aus t r i a :

Weinviertel, Rabensburg (coll. A. SCHRATT) - 2n = 16

U k r a i n e :

Schidni Beskydy j Nyz'ki Polonyny, district Svaljavs'kyj, N of Kerec'ky near the
River Borzava - 2n = 16

Vulkanicni Karpaty, district Perecyns'kyj, N of Perecyn - 2n = 16
Zakarpats'ka rivnyna, district Uzhorods'kyj, Uzhorod, near the path to Onokivci -

2n= 16
— , — , near Mala Dobron', near the River Latorycja - 2n = 16, 17, 18, 19
— , — , N of Velyka Dobron', near the Serne-Mocar canal-2n = 16, 18
— , district Mukacivs'kyj, Mukaceve, in the Berezinka forest - 2n = 16

Romania :

Depresiunea Sibiului, Sibiu, Noul - 2n = 16
— , S of Vestem - 2n = 16
— , Christian - 2n = 16

Depresiunea Fägärasului, Cir£a, near the River Olt - 2n = 16
— , Avrig, near the railway station - 2n = 16, 17

Ea r l i e r r epor t s from the Ca rpa th i ans and Pannonia : 2n = 16 (MURI'N
1974, as C. pratensis L. subsp. pratensis; MURIN & FERÄKOVÄ 1978; FERÄKOVÄ &

UHRIKOVÄ 1978; MARHOLD 1984, 1991; JAVURKOVÄ 1986); 2n = 18 (JAVÜRKOVÄ 1986;

MARHOLD 1991).

This study has confirmed previous reports of 2n = 16 for this taxon. At
some localities individual hyperdiploid plants were also found, most pro-
bably representing polysomic types. The occurrence of plants with aneu-
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ploid chromosome numbers in otherwise euploid populations corresponds
with URBANSKA-WORYTKIEWICZ & LANDOLTS 1974 b statement that popu-
lations containing euploid and aneuploid plants occur most frequently in
regions where the diploids come into contact with various polyploid ty-
pes. In Moravian localities these polyploids are represented by C. praten-
sis (2n = 30) (JAVÜRKOVÄ 1986), while in Slovakian, Ukrainian, Hungarian
and Romanian localities they are represented by C. majovskii (2n = 32). In
Moravia (Czech Republic) the occurrence of hybrids has been reported by
TOMSOVIC 1986 although none were found during the present study.

3.1.5. Cardamine majovskii MAKHOLD & ZÄBORSKY

Slovakia :

Vychodoslovenskä nizina, Ptruksa, in the Mokrad forest - 2n = 32
— , Leles, near the bridge over the River Latorica - 2n = 32
— , Rad, Hrusov, near the Tica ox bow lake - 2n = 32
— , Velky Hores, 0.5 km W of the railway station - 2n = 32
— , Kuzmice, near the path from Celovce to Kuzmice - 2n = 32
— , S of Üpor, near the railway - 2n = 32
— , Sträzske, S of the railway station - 2n = 32
— , Nacina Ves, near the railway station - 2n = 32
— , NE of Laskovce - 2n = 32
— , W of Kusin - 2n = 32

Slanske vrchy, SE of Zlatä Bana, near the memorial to the Slovak national uprising -
2n = 32

Vihorlatske vrchy, Modra nad Cirochou, SW of the railway station - 2n = 32
Nizke Beskydy, Lubisa, N of the railway station - 2n = 32

— , Rokytovce - 2n = 32
— , NE of Krasny Brod - 2n = 32

Bukovske vrchy, E edge of Snina - 2n = 32
— , at the site of the former village of Dara - 2n = 32
— , Ulicske Krive - 2n = 32
— , 2 km NW of Ulic - 2n = 32

Ukra ine :

Schidni Beskydy j Nyz'ki Polonyny, district Irsavsk'kyj, NE of Irsava, near Bron'ka -
2n = 32

Gorgany, district Mizgirs'kyj, Nehrovec' state nature reserve - 2n = 32
Vulkanicni Karpaty, district Uzhorods'kyj, Kam"janycja, near Nevyc'kyj Castle -

2n = 32
— , district Perecyns'kyj, N of Perecyn - 2n = 32
— , district Svaljavs'kyj, W of Svaljava, near Karpaty sanatorium - 2n = 32
— , district Irsavs'kyj, near Bilky - 2n = 32
— , — , between Irsava and Sil'ce - 2n = 32

Zakarpats'ke peredhir"ja, district Chusts'kyj, near Nankove - 2n = 32
— , — , NW of Steblivka - 2n = 32
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— , — , NE of Iza, near Rika stream - 2n = 32
— , district Tjacivs'kyj, SW of Tereblja - 2n = 32
— , — , Drahove, near Tereblja stream - 2n = 32

Zakarpats'ka rivnyna, district Uzhorods'kyj, near Strumkivka - 2n = 32
— , district Uzhorods'kyj, E of Cop - 2n = 32
— , district Mukacivs'kyj, Pistrjalove - 2n = 32
— , — , Lalove - 2n = 32
— , — , Verchnij Koropec' - 2n = 34
— , — , Nyznij Koropec' - 2n = 32
— , district Berehivs'kyj, E of Velyka Bakta - 2n = 32
— , between Berehy and Zmijivka - 2n = 32
— , — , Nyzni Remety - 2n = 32
— , district Vynohradivs'kyj, E of Vynohradiv, below Mt. Corna hora - 2n = 32
— , — , N of Velyki Kom"jaty - 2n = 32

Roman ia :

Depresiunea Sibiului, Tälmaciu, in the valley of the River Sadu - 2n = 32
— , Sibiu, in the Pädurea Dumbrava forest - 2n = 32

E a r l i e r r e p o r t s from P a n n o n i a : 2n = 32 (MARHOLD & ZABORSK^ 1986; MARHOLD
1991).

The results of this study have confirmed the only known tetraploid
chromosome number (2n = 32) for this species. In one locality the hyperte-
traploid number 2n = 34 was found. This most probably represents a poly-
somic type. Plants with 2n = 32 were not found at this locality, but, because
only two plants were analysed, the posibility of the occurrence of plants
with euploid numbers can not be excluded.

3.1.6. Cardamine rivularis SCHUR

Roman ia :

M£ii Fägärasului, Valea Capra - 2n = 16
— , Valea Arpasului (type locality of C. rivularis SCHUR) - 2n = 16, 24
— , Valea Bilea - 2n = 16
— , Valea Doamnei - 2n = 16
— , near Bilea Lac - 2n = 24

URBANSKA-WORYTKIEWICZ & LANDOLT 1974 b stated that, according to
their analysis of pollen grain size, it may be assumed that the original ma-
terial collected by SCHUR (in W) from the type locality comprises diploids,
tetraploids and hybrids. The only chromosome number (2n =16) recorded
in the literature for C. rivularis s. str. (see MARHOLD 1993; MARHOLD &
RAYNER, 1994) is from Mt. Vitosa in Bulgaria (KUZMANOV & KOZUHAROV

1969). Records reported for this species from outside the South Carpa-
thians and Bulgarian mountains (incl. URBANSKA-WORYTKIEWICZ & LAND-

OLT 1974b and TEPPNER 1980) belong to a different taxon (or taxa) of the
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C. pratensis group. In the course of the present study only diploid and trip-
loid chromosome numbers were confirmed for the type locality and for
other localities in the M/fii Fägärasului. Because no tetraploid plants were
found here, it might be assumed that triploid plants are the result of the
occurrence of unreduced gametes. At Bilea Lac (2034 m) only sterile trip-
loid plants were found to occur, the exceptionally short growing period
probably favouring vegetative reproduction.

3.1.7. Cardamine dentata SCHULT.

Ukra ine :

Zakarpats'ka rivnyna, district Uzhorods'kyj, Mala Dobron', near the River Latorycja -
2n = c.8O

Ear l i e r repor t s from the Carpa th ians and Pannonia: 2n = 64 (MURIN &
FERÄKOVÄ 1976; MARHOLD 1984); 2n = c.80 (MARHOLD 1984); 2n = 80 (PENZES & VIDA

1966, as C. fragmentosa PENZES & VIDA).

Only octoploid and decaploid chromosome numbers were confirmed in
the area studied. It is probably due to the rarity of this species that the ex-
tent of hybridization of plants from the different polyploid levels, and thus
the number of aneuploid plants in the Carpathians and Pannonia, is not
comparable with those reported by LÖVKVIST 1956 from northern Europe.

3.2. Cardamine amara L.

3.2.1. Cardamine amara L. subsp. amara

Poland:

Pieniny, Zawiasy - 2n = 16
Gorce, the valley of the River Lopuszna - 2n = 16

— , Huba, N slope of Mt. Kotelnica - 2n = 16
— , Szczawa, the valley of the River Kamienica - 2n = 16

Beskid Makowski, N slope of Mt. Sularzöwka, ca. 2 km from Ströza - 2n = 16
Data from outside the Carpathians:
Wyzina Krakowsko-Czestochowska, Krzesowice, Tenczynek - 2n = 16

Slovakia :

Zähorskä nizina, Plavecky Stvrtok, Bezedne state nature reserve - 2n = 16
Male Karpaty, Bratislava, Mt. Javornik - 2n = 16

— , Bratislava, Zeleznä Studnicka - 2n = 16
— , Modra, Piesok - 2n = 16
— , Home Oresany, near Parnä stream - 2n = 16

Kremnicke vrchy, Kremnica, Keslo - 2n = 16
— , Kremnica, Bujacia lüka state nature reserve - 2n = 16
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Slovenske rudohorie, Hrinovä, Biele Vody - 2n = 16
— , Cierny Balog, Velkä Prostrednä dolina - 2n = 16
— , Klenovec, near the reservoir - 2n = 16

Muränska planina, near the stream in Tisovec - 2n = 16
— , Zbojskä, near the railway station - 2n = 16

Slanske vrchy, Kokosovce, 0.5 km NE of the reservoir- 2n = 16
Vihorlatske vrchy, N of Dübrava - 2n = 16
Krivänska Mala Fatra, Strecno, E of the railway station - 2n = 16
Velkä Fatra, Lubochnianska dolina, below the Rakovä forester's house - 2n = 16

— , between Belä and Dudice, Belianska dolina (coll. H. StPOSOVÄ) - 2n = 16
— , Gaderskä dolina, near the lower forester's house - 2n = 16
— , Gaderskä dolina, at the bottom of the Dedosova dolina - 2n = 16
— , Dedosova dolina - 2n = 16

Chocske vrchy, Zuberec, above the Biela Skala forester's house - 2n - 16
Nizke Tatry, Liptovske Klacany, Klacianska dolina - 2n = 16

— , Liptovsky Hrädok, S of Borovä Sihot - 2n = 16
— , Ohniste state nature reserve, Svidovske sedlo - 2n = 16
— , Sumiac, S slope of Mt. Krälova hola - 2n = 16

Zäpadne Tatry, Zverovka - 2n = 16
— , Jamnickä dolina (coll. H. SIPOSOVÄ) - 2n = 16

Belianske Tatry, near the stream below Plesnivec chalet - 2n = 16
Pieniny, SE of the former settlement of Lesnickä Huta - 2n = 16
Spisske vrchy, NE of Starina - 2n = 16

— , near the stream E of Spisskä Starä Ves - 2n = 16
— , S of Chmelnica - 2n = 16

Cergov, SE of Tarnov, near the River Topla - 2n = 16
Bukovske vrchy, Starina, near the reservoir- 2n = 16

— , Rusky Potok - 2n = 16
— , Nova Sedlica, Stuzica state nature reserve - 2n = 16
— , Nova Sedlica, Riaba skala state nature reserve - 2n = 16
— , NE of Ubla - 2n = 16
— , between Ulic and Ubla, on the state border - 2n = 16

Czech Republ ic :

Dyjsko-svratecky üval, Lanzhot, near the bridge over the river Morava - 2n - 16
Data from outside the Carpathians and Pannonia:
Jizerske hory, Malä Jizerskä Louka, slope of Mt. Bukovec - 2n = 16
Krkonose, Obfi dul - 2n = 16

— , Pec pod Snezkou, Modry dül - 2n = 16
Krälicky Sneznik, above Vilemma - 2n = 16
Hruby Jesenik, Malä Morävka, E slope of Mt. Temnä - 2n = 16

Ukra ine :

Prykarpattja, district Skolivs'kyj, Nyznij Synovydnyj - 2n = 16
— , district Drohobyc'kyj, Pidbuz, Zolokot', near Bystrycja stream - 2n = 16
— , district Sambirs'kyj, Staryj Sambir, near Tersiv - 2n = 16
— , district Dolyns'kyj, Dolyna, S of Sevcenkovo - 2n = 16
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Schidni Beskydy j Nyz'ki Polonyny, district Volovec'kyj, between Huklyvyj and Po-
dobovec' - 2n = 16

Svydovec', district Rachivs'kyj, Jasynja, near the path to Polonyna Drahobrat -
2n= 16

— , — , Jasynja, Corna Tysa, near the source of the River Corna Tysa, slope of
Mt. Okola - 2n = 16

Cornohora, district Nadvirjans'kyj, S slope of Mt. Dancer- 2n = 16
— , — , Cybul'nyk - 2n = 16

Gorgany, district Mizgirs'kyj, near Synevyr lake - 2n = 16
Data from outside the Carpathians and Pannonia:
District Mykolajivs'kyj, near Trostjanec' - 2n = 16
District Pustomytivs'kyj, near Rakovec' - 2n = 16

Romania:

M$ii Fägärasului, Valea Arpasului - 2n = 16
Depresiunea Fägärasului, in Cirfa - 2n = 16
Depresiunea Sibiului, Tälmaciu, Valea Sadu - 2n = 16

— , Sibiu, Pädurea Dumbrava forest - 2n = 16

Ear l i e r r epor t s from the Carpa th i ans and Pannonia : 2n = 16 (BANACH
1950; BANACH-POGAN 1955; MURI'N & FERÄKOVÄ 1978; UHRIKOVÄ & SCHWARZOVÄ 1978;

SPASSKAJA 1979); 2n = 32 (HINDÄKOVÄ 1974).

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

Poland:

Tatry Wschodnie, near Litworowy Staw - 2n = 16
Tatry Zachodnie, Dolina Kondratowa, NW of Mt. Myslenickie Turnie - 2n = 16

Slovakia :

Kremnicke vrchy, Kordicke sedlo - 2n = 16
Polana, Mt. Prednä Poland, near the chalet - 2n = 16

— , Mt. Prednä Polana, near the path to the chalet - 2n = 16
Muränska planina, Muränska Huta, valley of Zupkov stream (coll. J. KOCHJAROVÄ &

L. HROUDA) - 2n = 16

Velkä Fatra, Lubochnianska dolina, above the Rakovä forester's house - 2n = 16
Nizke Tatry, Zeleznö, near Tlsty stream - 2n = 16

— , Lomnistä dolina, NE of Struhärske sedlo - 2n = 16
— , Mt. Durkovä, N slope, valley of Durkovä stream (coll. H. SIPOSOVA) - 2n = 16
— , Mt. Durkovä, S slope, Sifrovä dolina - 2n = 16
— , near the former chalet Pod Chabencom - 2n = 16
— , Dolina Stiavnica Valley, E of Bocianske sedlo - 2n = 16
— , Dolina Stiavnica, S of Mt. Konsky grün - 2n = 16
— , Sedlo Certovica - 2n = 16
— , Mt. Krälova hola, Martalüzka, near the River Hnilec - 2n = 16
— , Mt. Krälova hola, near the source of the River Cierny Väh - 2n = 16
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Zäpadne Tatry, Zverovka, Späleny zlab - 2n =16
— , Lätanä dolina, near the edge of Kotlov zlab state nature reserve - 2n = 16
— , Mt. Osobitä, W slope - 2n = 16
— , above Dolne Jamnicke pleso - 2n = 16

Vysoke Tatry, Vysne Temnosmrecianske pleso (coll. K. ZAHRADNI'KOVÄ & H. PIEKOS-
MIRKOWA) - 2n = 16

— , Mlynickä dolina, near the right tributary of Mlynica stream - 2n = 16
— , Velickä dolina, near Dlhe (Kvetnicove) pleso - 2n = 16
— , Velkä Studenä dolina - 2n = 16
— , Gerlachovske lüky (coll. I. HODÄLOVÄ) - 2n = 16
— , Zadne Medodoly, below elevation point 1293.2 - 2n = 16

Czech Repub l i c :

Data from outside the Carpathians:
Krkonose, Mt. Studnicni hora, NW slope (type locality of Cardamine opicii J. PRESL

& C. PRESL) 2n = 16

Krälicky Sneznik, SW slope of Mt. Krälicky Sneznik, above the saddle between
Mt. Krälicky Sneznik and Mt. Maly Sneznik - 2n = 16

Hruby Jesenik, Velkä kotlina, Smardova stena - 2n = 16

U k r a i n e :

Gorgany, district Roznjativs'kyj, valley of the River Limnycja, near the path to
Mt. Grofa - 2n = 16

Svydovec', district Rachivs'kyj, E slopes of Mt. Blyznycja, Polonyna Hropa (coll. A.
KAHALO & N. SYCAK) - 2n = 16

Cornohora, district Verchovyns'kyj, between Mt. Velyky Kozol and Mt. Maly Kozol
(coll. A. KAHALO & N. SYCAK) - 2n = 16

— , district Nadvirjans'kyj, valley of Arendarcyk stream - 2n = 16
— , — , between Mt. Dancer and Mt. Turkul - 2n = 16
— , — , Mt. Turkul, NE slope - 2n = 16
— , — , between Mt. Hoverla and Mt. Breskul - 2n = 16
— , district Rachivs'kyj, NW slope of Mt. Hoverla - 2n = 16
— , — , Mt. Pozyzevs'ka, S slope - 2n = 16

Romania :

M$ii Fägärasului, Valea Doamnei - 2n = 16

E a r l i e r r epor t s from the C a r p a t h i a n s : 2n = 16 (BANACH 1950; BANACH-
POGAN 1955; SPASSKAJA 1979; MARHOLD 1987; PASHUK 1987); 2n = 32 (BANACH-POGAN

1955).

Only the diploid chromosome number (2n =16) was confirmed in the
present study for both subspecies of C. amara from the Carpathians, Pan-
nonia and the Sudeten mountains. Only two tetraploid chromosome num-
bers have been published for these taxa from this area. The first of these,
published by BANACH-POGAN 1955 for C. amara subsp. opicii, was conside-
red the result of somatic polyploid mutation. The second record, published
by HINDÄKOVÄ 1974, has not been confirmed in the present study either for
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material collected at the original locality or from localities around it. This
tetraploid number could be either an artefact or due to a polyploid
mutation. The tetraploid chromosome numbers recorded from the Alps by
HABELER 1963 and other authors, most probably refer to a different, as yet
undescribed, taxon (MARHOLD, ined.).

3.3. Cardamine flexuosa WITH

Slovakia:

Bukovske vrchy, Ulic, Mt. Vysoky vrch, S slope - 2n = 32
— , N of Ubla - 2n = 32

Ukra ine :

Svydovec', district Rachivs'kyj, Jasynja, near the path to Polonyna Drahobrat -

2n = 32

Ear l ier reports from the Carpa th ians : 2n = 32 (BANACH-POGAN 1955;
HINDÄKOVÄ & MÄJOVSKY 1974, as C. impatiens L.; SPASSKAJA 1979).

The results of the present study have confirmed previous reports for
this species.

3.4. Cardamine hirsuta L.

Slovakia:

Nizke Tatry, Mostenica, valley of Kyslä stream - 2n = 16

Ukraine:

Gorgany, district Roznjativs'kyj, valley of the River Limnycja, near the path to

Mt. Grofa - 2n = 16

Ear l ie r report from the Carpa th ians : 2n = 16 (BANACH 1950, BANACH-POGAN
1955).

The diploid chromosome numer (2n = 16) is probably the only correctly
reported number for this species. The study of voucher specimens of the
published tetraploid numbers for this taxon from Afghanistan (in M)
(PODLECH & BADER 1974) and the Canary Islands (in O) (BORGEN 1975),
shows that they belong to taxa other than C. hirsuta. Voucher specimens
of other tetraploid and octoploid number counts for C. hisuta (MORTON

1961, SHARMA 1970, MUKHERJEE 1975) were not available for study.

3.5. Cardamine parviflora L.

Slovakia:

Vychodoslovenskä nizina, W of Lei es, near the Tica ox bow lake - 2n = 16
— , Vojany, near the path from Vojany to Velke Raskovce, by the path to Drahnov -

2n = 16

Ear l ie r report from Pannonia: 2n = 16 (KRAHULCOVÄ 1990).
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The results of the present study have confirmed previous reports for
this taxon.

3.6. Cardamine impatiens L.
Slovakia:

Male Karpaty, Pezinok, Mt. Pezinskä Baba - 2n = 16
— , Home Oresany, Rybnikarka - 2n = 16
— , Kremnicke, vrchy, Kremnica, slope of Mt. Kremnicky stös - 2n = 16

Ear l ie r repor ts from the Carpa th ians : 2n = 16 (BANACH 1950; BANACH-POGAN
1955; MURIN & FERÄKOVÄ 1978; SPASSKAJA 1979).

The results of the present study have confirmed previous reports for
this species. Voucher specimens of the published tetraploid numbers for
C. impatiens from Kashmir (GOLHIL & al. 1982, JEE & al. 1983) were not
available for study. These records may refer to the another taxon.

3.7. Cardamine trifolia L.
Poland:

Tatry Zachodnie, Dolina Bialego - 2n = 16

Slovakia:

Nizke Tatry, Mt. Lupcianska Magura, NE slope, S of Mt. Preslovec - 2n = 16
Zäpadne Tatry, Zverovka - 2n = 16
Pieniny, SE of the former settlement of Lesnickä Huta - 2n = 16

Ear l ie r repor t s from the Carpa th ians : 2n = 16 (BANACH-POGAN 1955;
HINDÄKOVÄ 1976; MIGRA 1982)

The results of the present study have confirmed previous reports for
this species.
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