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T h e a rc t i c -a lp ine , glacial r e l i c t Cardaminopsispetraea ( L . ) H i i t o n e n ( N o r t h e r n Rockcress) 

is a ve ry rare p l an t species i n H u n g a r y . T h e d i s t r i b u t i o n o f the species i n the c o u n t r y is 

r e v i e w e d o n the basis o f h e r b a r i u m a n d l i t e r a tu r e data. T h e c u r r e n t l y k n o w n stands are 

charac ter i sed by coeno log ica l r e l evés a n d d o c u m e n t a t i o n o f the c r y p t o g a m taxa i n three 

major p o p u l a t i o n s ( T a p o l c a - D i s z e l : C s o b á n c , G y e n e s d i á s : K ö m e l l , B a l a t o n g y ö r ö k : 

B i s e - k ő ) . I n H u n g a r y Cardaminopsis petraea su rv ived o n b o t h d o l o m i t e and basalt bedrocks , 

m a i n l y o c c u r r i n g o n n o r t h f ac ing stone wal ls a n d steep slopes. 

K e y w o r d s : Arabidopsis lyrata subsp. petraea, Cardaminopsis petraea, d i s t r i b u t i o n , h a b i t a t , 

re l ic t species 

I N T R O D U C T I O N 

A l t h o u g h Cardaminopsis petraea (L.) H i i t o n e n (Nor the rn Rockcress) 
is a very rare plant species i n Hungary i t lacks the needed at tent ion o f na­
ture conservation. The Hungar ian Red Data Book mentions Cardami­
nopsis petraea as a potent ia l ly endangered taxon ( R A K O N C Z A Y 1989), but 
despite its ra r i ty i t is no t protected by law. The conservational significance 
o f this species is acknowledged i n Europe; Cardaminopsis petraea is pro­
tected i n several countries, i t is l isted i n several Red Data Books and is re­
corded among the endangered taxa ( C U R T I S and M c G O U G H 1988, 
K O R N E C K et al. 1996, N l K L F E L D 1999, H O L U B and P R O C H A Z K A 2000, 

Z A H L H E I M E R 2001, C H E F F I N G S and F A R R E L L 2005). Cardaminopsis petraea 
is a biogeographically impor t an t and well-searched species. Current ly just a 
few conf i rmed occurrences are k n o w n i n Hungary . T h e present study sums 
up Hungar ian literature and herbar ium data and describes the studied hab­
itats by coenological relevés. 



Based on T U T I N et al ( 2 0 0 2 ) the va l id name o f the taxon is Carda­
minopsis petraea (L . ) H i i t o n e n . I m p o r t a n t synonyms or older names are: 
Arabis petraea L . , Arabis bispida M y g i n d , Arabis Crantziana Ehrh. , Ara-
bidopsis petraea (L.) Lam. , Cardamine petraea L. , Cardaminopsis bispida 
(L.) Hayek. I t is w o r t h no t ing that O ' K A N E and A L - S H E H B A Z ( 1 9 9 7 ) of­
fered a new def in i t ion o f the Arabidopsis genus based on molecular evi­
dence, and ment ioned the Cardaminopsis taxa under this genus. O'Kane 
and Al-Shehbaz treated Cardaminopsis petraea under the name o f Ara­
bidopsis lyrata (L . ) O'Kane et Al-Shehbaz subsp. petraea (L.) O'Kane et 
Al-Shehbaz, w h i c h differs only on subspecies level f rom the subspecies o f 
Arabidopsis lyrata native to Siberia, N E Asia and N o r t h Amer ica (subsp. 
kamchatica (Fischer ex DC. ) O'Kane et Al-Shehbaz; subsp. lyrata (L.) 
O'Kane et Al-Shehbaz). Molecular systematic studies by K O C H et al ( 1 9 9 9 ) 
conf i rmed these treatments. 

Range maps o f M E U S E L et al. ( 1965 ) , H U L T É N and F R I E S ( 1986 ) , J A L A S 

and S U O M I N E N ( 1 9 9 6 ) clearly show the disjunct d i s t r ibu t ion o f the Euro­
pean taxon Cardaminopsis petraea. I t occurs i n N o r t h Europe (Iceland, 
Great Br i t a in , Norway , Sweden, Faroe Islands) and i n certain mountainous 
areas o f Central Europe (Germany, Bohemia, Austr ia , Hunga ry ) . Its most 
southerly occurrence is k n o w n f rom the I ta l ian Alps ( J A L A S and S U O M I N E N 
1996) . I t is considered extinct i n Poland ( J A S I E W I T Z 1985) , although C E R N Y 

et al ( 2 0 0 6 ) doubted its occurrence i n Poland. Populations o f Cardami­
nopsis petraea occur f rom the sandy and rocky seashores (only i n N o r t h Eu­
rope) up to as h igh as the alpine areas ( 1 , 5 0 0 m ) . Most o f the Central Euro­
pean stands, however, g row i n rocky habitats o f the submountainous and 
mountainous regions o f the middle mountains ( M E U S E L 1939, M l L B R A N D T 

1976, E R I C S O N and M A S C H E R 1978 , C E R N Y et al 2 0 0 6 ) . 

Cardaminopsis petraea is generally considered to be a glacial relict, oc­
cupying an arcto-alpine posi t ion i n Central Europe shown by its disjunct 
dis t r ibu t ion ( B O R B Á S 1900, M E U S E L 1939 , M Á T H E 1940 , T H O R N I 9 6 0 , 

M I L B R A N D T 1976 , S C H U H W E R K 1990, M Ë S Î C E K et al 1 9 9 2 ) . H E M P ( 1 9 9 6 ) 

ment ioned Cardaminopsis petraea as a progressive glacial element, and as­
sumed the possibil i ty o f recent expansion. T h e relict character, the charac­
teristics o f d i s t r ibu t ion and habitats where competi tors are largely absent 
make Cardaminopsis petraea (Arabidopsis lyrata subsp. petraea) an ideal 
subject for s tudying interconnect ions between abiotic stresses and the 



species' d i s t r ibu t ion . The biogeographical factors shown by the latest stud­

ies evidently conf i rmed the relict character o f the species. Molecular ge­

netic evidences have proven that the species m i g h t have survived the last 

glaciation i n steppe-tundra habitats o f the periglacial areas and also i n 

montane réfugia i n Central Europe. O n the basis o f analysing the genetic 

structure o f the remnant populations o f Cardaminopsis petraea i n Pleisto­

cene periglacial areas o f Central Europe, C L A U S S and M l T C H E L L - O L D S 

(2006) concluded that there are l o w but significant differences between the 

isolated populat ions because o f l i m i t e d gene-flow. These Central European 

populations are characterised by widespread po lymorph i sm and higher ge­

netic diversity than the N o r t h European populat ions developing sepa­

rately. The higher genetic diversity observed i n Central Europe may be 

explained by the periglacial development. The genetic var ia t ion is h igh be­

tween the populat ions developed i n different geographic areas ( V A N 

T R E U R E N etal 1997, SCHIERUP 1998, S A V O L A I N E N et al 2000, C L A U S S et 

al 2002, A N S E L L et al. 2007). There are significant differences between cer­

ta in morphologica l features, i.e. the trichomes ( K Ä R K K Ä I N E N et al. 2004), 

the b looming season and floral display ( R I H I M Ä K I and S A V O L A I N E N 2004, 

S A N D R I G et al 2007), the isoenzyme places (JONSELL et al 1995), the m i ­

cro-satellite ( V A N T R E U R E N et al 1 9 9 7 , G A U D E U L e £ ^ / . 2007), the sequence 

al ternation ( S A V O L A I N E N etal 2000, W R I G H T etal 2003), and nuclear and 

ch lo rop las t -DNA diversity ( A N S E L L et al. 2007). O n the basis o f the nuclear 

and ch lo rop las t -DNA diversity analysis o f the European populations 

A N S E L L et al (2007) assumed the existence o f t w o refuge areas dur ing the 

glaciation (on an u n k n o w n locat ion between the Scandinavian and the A l ­

pine ice-fields, and on one Central European locat ion) , and see evidences o f 

post-glacial recolonisation that has taken place i n t w o waves. D A V E Y et al. 

(2006) just i f ied the cold tolerance o f Cardaminopsis petraea th rough exper­

iments as well . T h e differences among the geographically isolated popula­

tions were measured based on ecological and physiological data, but concer­

n ing the cold tolerance, eco-typical differences were not found w i t h i n the 

species. The sexual reproduct ion o f the species is characterised by outside 

pollen media t ion o f insects, its product ive system being incompatible w i t h 

itself. Dispersion by rhizomes was also revealed, but the con t r ibu t ion o f 

such clone ramets to the popula t ion structure is geographically different 

(CLAUSS and M l T C H E L - O L D S 2006). 



O n the basis o f karyological analyses o f Cardaminopsis petraea popu­
lat ions the species is d i p l o i d (2n - 16) ( H E D B E R G and H E D B E R G 1961, 

P O L A T S C H E K 1966, B Ü R D E T 1967), however, te t raploid populat ions were 
also documented (In - 4 x = 32) ( P O L A T S C H E K 1966, D A R T et al 2004). 

D A R T etal. (2004) ment ion the h y b r i d (al lopolyploid) or ig in or the gene al­
ternat ion fo l lowing the pol ip lo id isa t ion , authors also demonstrate the dy­
namic feature o f the p o l y p l o i d genom. The al lopolyploid o r ig in o f the 
Aust r ian te t rap lo id populations i n the Alps (the closest populat ions to the 
species' occurrences in Hunga ry ) can be explained by the hybr id isa t ion 
with Arabis arenosa (= Cardaminopsis arenosa) ( M A T S C H I N G E R and K O C H 

2003, D A R T etal 2004). M y g i n d i n L I N N É (1774,1784), later H A Y E K (1908) 
on the basis o f occurrences i n eastern Aus t r ia probably consider this species 
("fol bispidis..,", "alsó szárlevelei lehetnek fogazottak..." [its lower stem-leaves 
may be dentate], etc.) as one broadly interpreted species (called Arabis 
bispida M y g . and/or Cardaminopsis bispida (Myg. ) Hay. ) . So far, i n d i v i d u ­
als o f the Hungar ian stands have not been analysed genetically, but mor­
phologically they can be ident i f ied w i t h these descriptions. 

Regarding the habitat preferences o f Cardaminopsis petraea i t is gener­
ally discussed that i t occurs on habitats characterised by l o w compet i t ion , 
sometimes w i t h moderate disturbances ( E R I C S O N and M A S C H E R 1978, 
H E M P 1996, CERNY etal 2006), and i t also grows as a pioneer-l ike p r imary 
phanerogam i n coastal areas. I t was reported f rom various bedrocks (l ime­
stone, dolomite , basalt, anorthosite, dolerite, granite, serpentine, gabbro, 
sandstone, sand) ( M E U S E L 1939, H O H E N E S T E R I960, H E G I I960 , S P E N C E 

1970, E R I C S O N and M A S C H E R 1978). The Central European populations, 
however, are found on calcareous or basaltic bedrocks and outcrops ( M E U S E L 
1939, H O H E N E S T E R I960, H E G I I960, S P E N C E 1970, M l L B R A N D T 1976, 

B O R H I D I 1995, E L L E N B E R G 1996). Its Hungar ian stands grow on dolomite 
i n the Keszthely Mts , and o n basalt on C s o b á n c H i l l i n the Balaton Uplands 
( F E K E T E 1964). Z Ó L Y O M I (1942) lists Cardaminopsis petraea among the 
species o f the M i d d l e Danube flora boundary (confined to the southwest­
ern part o f O s m á t r a , Transdanubian M t s ) . 

Mos t references agree on the basic ecological requirements o f Carda­
minopsis petraea. B O R H I D I (1995) mentions i t as a drought-resistant species 
that thrives on places o f l o w n u t r i t i o n content. A number o f references deal 
w i t h its l i gh t requirements, and consider i t a photophi lous species yet 



preferr ing semi-shaded areas ( T H O R N 1958, B O R H I D I 1995, H E M P 1996, 

C E R N Y et al. 2006). H E M P ( 1996) demonstrated the photophi lous character 
o f the Cardaminopsietum petraeae chasm-grassland - t h rough the compar i ­
son o f Cystopteridetum, Asplenietum and Cardaminopsietum. Accord ing to 
E L L E N B E R G (1996) - i n the alpine region -Cardaminopsispetraea is the spe­
cies o f sunny limestone rocks and stone walls (Potentillion caulescentis), and 
can be found on south-facing chasms and rock ledges. Its relict populations 
exist in several middle mountainous areas i n Central Europe ( H O H E N E S T E R 
1960, P O L A T S C H E K 1966, M l L B R A N D T 1976, C E R N Y etal. 2006), mainly i n 
north-facing locations ( C E R N Y et al. 2006). Th i s is also true for the Hungar­
ian stands; i n the submountainous region relict populations o f montane, 
photophi lous species (e.g. Primula auricula, Saxifragapaniculata) as wel l as 
C. petraea share similar habitat preferences and f ind their op t ima l environ­
ment i n h u m i d (mainly par t ly shaded) microcl imat ic recesses. 

Shown by a number o f references, there is obvious disagreement i n its 
coenological preferences. For example ( w i t h reference o f the association), 
J Á V O R R A and S O Ó (1951) and C H Y T R Y and T l C H Y (2003) - Seslerio-

Festucion; S O Ó (1968) and B O R H I D I (1995) - Bromo-Festucion pallentis; 
B R A N D E S (1992) - Asplenietea Class; P O T T (1995) - Potentilletalia caules­
centis ordo w i t h i n Asplenietea. E L L E N B E R G (1996) treats i t as a character 
species o f the Potent i l l ion caulescentis-serial. [ I t should be noted here that 
"Cardaminopsis petraea" on the 90th diagram o f P O T T (1995) is i n fact 
Hornungiapetraea (L.) Rchb.] . 

Cardaminopsis petraea is the denominat ing species o f several plant as­
sociations [e.g. "Cardaminopsietum petraeae T h o r n 1958" ( T H O R N 1958, 
P O T T 1995), "Arenaria norvegica-Cardaminopsis petraea-soc." ( S P E N C E 

1970)]. S C H U H W E R K (1990) designated the lectotype o f "Cardamino­
psietum petraeae T h o r n 58", however he deleted the relevés relating to the 
earlier described Asplenio trichomano-rutae-murariae a.nd Asplenio-Cystopte-
ridetum f rom the association defini t ion summarised in the name o f Carda­
minopsietum petraeae by T h o r n . According to S C H U H W E R K (1990) Carda­
minopsis petraea (and other relict species f r o m the Fränk ischen Jura rock 
vegetation) belongs to the re l ic t alternations o f the above-ment ioned 
associations, as wel l as to the "Sesleria albicans Gesellschaft". Other authors 
also pointed out occurrences o f several other, mainly rocky plant associations: 
"Bromo-Seslerietum" ( G A U C K L E R 1938), "Sesleria grasslands" ( M E U S E L 1939), 



"Helychriso-Festucetum sulcatae dolomiticum" ( H O H E N E S T E R I960) , dolo­
mite grassland domina ted by Festuca glauca ( Z Ó L Y O M I 1950), "Alysso-
Sedetum", "Asplenio-Cystopteridetum" i n extreme situation, and "Buph-
thalmo-Pinetum" ( H E M P 1996), Festuco ovinae-Saxifragetum decipientis, 
Diantho moravici-Seslerietum albicantis, Medicagini prostratae-Festucetum 
pallentis ( C E R N Y et al. 2006), etc. 

Z Ó L Y O M I (1950) ment ioned Cardaminopsis petraea among the char­
acter species o f dolomi te rocky grasslands dominated by Festuca glauca o f 
the Transdanubian M t s i n Hungary ( w i t h the invariance value I ) and made 
a comment that "csak a Kesz the ly i -hegységben" ["only i n the Keszthely 
M t s " ] . H i s statement ( w i t h the names used for the associations, "Festu-
cetum glaucae hungaricum", "Seseli leucospermi-Festucetum pallentis", etc.) 
was adopted by synthesising works (e.g. J Á V O R K A and S O Ó 1951, S O Ó 1968, 
S I M O N 2000). 

M A T E R I A L A N D M E T H O D S 

T h e H u n g a r i a n h e r b a r i u m data were co l l ec ted by r e v i e w i n g the co l l e c t i on o f the 

H u n g a r i a n N a t u r a l H i s t o r y M u s e u m (BP) [ t he sheet i n v e n t o r y n u m b e r is g i v e n after the 

a b b r e v i a t i o n . A d d i t i o n a l specimens were s t u d i e d i n the he rba r i a o f the E ö t v ö s L ó r á n d 

U n i v e r s i t y ( B P U ) , U n i v e r s i t y o f Debrecen ( D E ) , Savaria M u s e u m , Szomba the ly ( S A V ) . 

Cardaminopsis petraea was e x a m i n e d i n a l l habi ta t s d o c u m e n t e d i n the l i t e r a tu re and 

i n he rbar ia . C o e n o l o g i c a l r e l e v é s i n three s ign i f i can t stands were t a k e n i n o rder t o d o c u ­

m e n t the hab i t a t . T h e vege t a t i on was s amp led w i t h the B R A U N - B L A N Q U E T ( 1 9 6 4 ) 

quadra te m e t h o d (us ing 2 m x 2 m quadrates) . A l t o g e t h e r 3 5 coeno log ica l r e l evés repre­

sent ing the habi ta t s are p resen ted i n this a r t ic le (Tables 1 - 2 ) . T h e c r y p t o g a m data were 

col lec ted r e l a t i ng t o s tone wal ls or parts o f the stone walls n o t t o re levés . T h e t y p i c a l 

c r y p t o g a m taxa f r o m the s a m p l i n g sites were co l l ec ted and i d e n t i f i e d , however , t he i r d o m ­

i n a t i n g re la t ions a n d dens i ty per r e l evé were n o t analysed because these parameters are 

d i f f i c u l t t o es t imate i n the f i e l d . 

N o m e n c l a t u r e o f the p l a n t names fo l l ows S I M O N ( 2 0 0 0 ) , t h a t o f the moss taxa 

E R Z B E R G E R a n d P A P P ( 2 0 0 4 ) , the l i chen taxa S I M O N ( 1 9 9 1 ) and V E R S E G H Y ( 1 9 9 4 ) , a n d the 

p lan t associa t ion names B O R H I D I ( 2 0 0 3 ) . 



T a b l e 1 . C o e n o l o g i c a l r e l evés o f the h a b i t a t o f Cardaminopsis petraea I . (Basic da ta o f the 

r e l evés , 1-10. C s o b á n c H i l l , n o r t h e r n s tone w a l l ; 1 1 - 2 0 . C s o b á n c , n o r t h e r n side o f the r u ­

i n e d castle w a l l ; Set t lement : 1-10. T a p o l c a - D i s z e l , 1 1 - 2 0 . Gyulakesz i ; B e d r o c k : 1-10 ba­

salt r o c k , 11 - 2 0 basalt stone w a l l ; E x p o s i t i o n : 1 - 2 0 N ; Slope: 1 . 6 0 ° , 2 . 7 0 ° , 3 - 8 . 6 0 ° , 9. 8 0 ° , 

10. 6 0 ° , 1 1 - 20. 9 0 ° ; H e i g h t above sea level: 1-7. ca 340 m , 8 -10 . 330 m , 11 -20 . 375 m ) 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

Cardaminopsis petraea + + + 1 1 + 4 1 + + 1 2 2 1 + + 1 2 1 1 

Allium montanum - - 1 - 1 1 - - -
Alyssum alyssoides + - - - + - - + - - - - - - - - -
Anthericum ramosum - - - 1 1 - 1 - - 1 

Arenaria serpyllifolia - - 4 - + + - - - 4 - + 
Asplenium ruta-muraria - 1 2 1 1 1 1 1 1 2 1 

Asplenium septentrionale - 1 - + + - - - + _ _ _ _ _ 
Aurinia saxatilis + 1 1 - 3 1 2 1 1 1 1 2 2 - 2 2 2 1 -

Campanula rotundifolia - + - + 1 1 - + + - 4 - 2 - - - - + 
Cerastium pumilum subsp. 

glutinosum 
+ + + - - + - - 4 

Cerasus mahaleb + 1 1 + 
Ceteracb officinarum agg. - - - + + + 
Chamaecytisus ratisbonensis + 1 1 

Dianthus pontederae 4 4 I - + - - 1 - - - - - - - - - -Festuca paliens 2 3 3 + - 1 2 - - 2 1 2 1 1 2 2 1 2 

Galium austriacum 4 1 + - - + + 1 - - - 1 1 1 - 1 - 1 

Hieracium cymosum 1 + - + 
Jovibarba hirta 1 1 - + - 4 1 + i 

Koeleria eristata agg. 1 - - 2 2 

Linaria genistifolia - - + - - 4 + - - - - - - - - - - -
Phleum phleoides - + - - - - + + -
Poa bulbosa - - - - + + - - + - - - - - - - - -
Sedum album - - - - - - - - - - 2 - - - - - - 2 1 2 

Sedum maximum - + - - + 1 - - 1 

Sedum sexangulare 1 1 - 1 - + - - - 1 

Seseli osseum - 1 1 - 1 - 1 2 - 1 

Thymus praecox 2 1 1 1 1 - - 1 1 

Trifolium alpestre 1 1 1 4 

Other taxa: 1: Festuca valesiaca agg. \,Knautia arvensis 4; 2: Festuca valesiaca agg. 1, Fraxinus ornus 

1, Euphorbia cyparissias 4, Polypodium vulgare agg. + , Viola arvensis +, Salvia pratensis 4; 3: Poten-

tilla argentea agg. + ; 4: Polypodium vulgare agg. 4, Luzula campestris agg. 4, Stachys recta 4; 5: Viola 

arvensis + ; 6: Lychnis viscaria 4; 7: Melica ciliata +, Saxifraga paniculata 1, Erysimum diffusum 4, 

Lychnis viscaria 4; 8: Erysimum diffusum 4, Fraxinus ornus 1; 9: Anthemis tinctoria 4, Tanacetum 

corymbosum +, Potentilla arenaria 4; 10: Melica ciliata 1, Centaurea stoebe agg. 4, Potentilla argentea 

agg. 4, Pulsatilla pratensis subsp. nigricans + ; 11: Euphorbia cyparissias + ; 14: Chelidonium majus +; 

15: Chelidonium majus + ; 19: Falcaria vulgaris +. 



T a b l e 2 . C o e n o l o g i c a l r e l e v é s o f the h a b i t a t o f Cardaminopsis petraea I I . (Basic da ta o f the 

re levés , 2 1 - 3 0 . G y e n e s d i á s : V a r s á s - h e g y , K ő m e l l ; Se t t lement : 2 1 - 3 0 . G y e n e s d i á s ; Bed­

rock : d o l o m i t e ; E x p o s i t i o n : 2 1 - 2 4 W , N W , 25 N , 26 E, N E , 2 7 - 3 0 N E ; Slope: 2 1 - 2 3 . 9 0 ° , 

24. 8 0 ° , 25. 6 0 ° , 26. 8 0 ° , 2 7 - 2 8 . 9 0 ° , 2 9 - 3 0 . 7 0 ° ; H e i g h t above sea level : 2 1 - 3 0 . ca 1 7 0 - 1 8 0 

m ) ; 3 1 - 3 5 . B a l a t o n g y ö r ö k : B i s e - k ö ; B e d r o c k : d o l o m i t e ; E x p o s i t i o n : N W ; Slope: 3 1 - 3 5 . 

9 0 ° ; H e i g h t above sea leve l : 2 6 0 - 2 8 0 m 

21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 

Cardaminopsis petraea 1 1 1 1 1 1 1 4 1 2 1 2 1 1 1 
Acinos arvensis _ _ _ _ _ _ _ _ _ _ _ _ _ _ ) _ _ 

Allium montanum — - 4 1 — 1 4 1 1 1 1 1 — 4 4 

Anthericum ramosum _ _ _ _ _ _ + \ 1 

Anthyllis polyphylla _ _ _ _ _ _ + _ _ _ _ _ _ _ _ 

Arabis hirsuta + + 
Arenaria serpyllifolia _ _ _ _ _ _ _ _ _ _ + _ + _ _ 

Asplenium ruta-muraria — - - 4 4 - - 1 + 4 1 1 

Asplenium tricbomanes — + — - 1 1 + + — — - 1 — + — 
Biscutella laevigata _ _ _ _ _ - ) - _ _ i _ _ _ i j _ 

Bromuspannonicus var. reptans — — — — — — 2 1 2 — — — — — — 

Campanula rapunculoides _ _ _ _ _ _ _ ( - _ _ _ _ _ _ _ _ 

Campanula rotundifolia 4 — — — — — + - 4 — + 1 1 + — 

Carex humilis 
Cerastium pumilum subsp. glutinosum + 
Dianthus plumarius agg. _ _ _ - | - _ _ _ _ _ _ _ \ _ _ _ 

Euphorbia cyparissias _ _ _ _ _ _ _ _ + _ _ _ _ _ _ 

Festuca pallens 1 1 1 1 1 1 1 2 2 2 1 1 1 1 

Fraxinus ornus — — 1 — — — 1 — 1 1 — — — — — 

Geranium lucidum 

Hieracium bifidum _ _ _ + _ _ _ _ _ _ _ _ _ _ _ 

Hieracium glaucinum - | _ _ _ _ _ _ - | _ _ _ _ _ _ _ _ _ 

Hippocrepis emerus _ _ _ _ _ \ _ _ _ _ _ _ _ _ _ 

Leontodon incanus _ _ _ _ _ _ _ + _ ! - _ _ _ _ _ _ 

Mercurialis ovata _ _ _ _ _ _ - ! _ _ + _ _ _ _ _ _ 

Minuartia setacea _ _ _ _ _ _ _ _ _ _ _ i _ j _ 

Phyteuma orbiculare _ _ _ _ _ _ - ! _ _ j _ _ _ _ _ _ 

Polygonatum odoratum _ _ _ _ _ - ( - j _ _ ) _ _ _ _ _ _ _ 

Polypodium vulgare agg. _ _ _ _ _ _ _ _ _ _ _ _ _ j _ 

Potentilla arenaria — 1 _ — — + — + — — — _ _ 

Sedum album _ _ _ _ _ _ _ _ + _ ! i j 2 4 

Seseli leucospermum — — — — — — — 1 1 — — — — 1 — 
Thalictrum pseudominus _ _ _ | - _ _ _ _ - | - _ _ _ _ _ _ _ 

Kz'o/íZ collina — — 1 — + — _ — — _ _ 

Srwífoí bor. /wrcg: 39, 2008 



RESULTS A N D D I S C U S S I O N 

Di s t r i bu t i on i n Hungary-

D o t map o f the d i s t r ibu t ion data o f Cardaminopsis petraea i n Hungary 

(Fig. 1) was made on the basis o f herbar ium and li terature data. Current 

populations o f the species were typical ly found at locations that coincide 

w i t h the major i ty o f herbar ium data. Three major stands are k n o w n : one on 

C s o b á n c H i l l (one o f the basalt monadnocks i n the Balaton Uplands) , one 

on the " K ő m e l T above Gyenesd iá s (a dolomi te rock o f the Keszthely M t s ) 

and one on the " B i s e - k ö " near Ba l a tongyö rök (another huge dolomite rock 

o f the Keszthely M t s ) . 

I n handbooks, taxonomic handbooks ( J Á V O R K A 1925, J Á V O R K A and 

S O Ó 1951, S O Ó 1968, etc.) and other synthetic works ( F E K E T E 1964) the 
most often referred Hungar ian data come f r o m the C s o b á n c H i l l and the 
Keszthely M t s . S I M O N (2000) only mentions i t f r o m the Keszthely M t s . I n 
spite o f systematic searches on many former ly conf i rmed habitats i n H u n ­
gary the species was no t found. Occurrence data no t verif ied by herbar ium 
vouchers are handled w i t h reservation. 

F i g . 1 . D a t a o f Cardaminopsis petraea f r o m H u n g a r y ( f u l l c i rcle = data c o n f i r m e d b y co l ­

l ec ted specimen i n h e r b a r i u m ; e m p t y c i rc le = l i t e r a r y da ta ) . Loca l i t i es and C E U codes: 

G y e n e s d i á s , Vonyarcvashegy (several locali t ies) 9269.2; " B ü d ö s k ú t i - v ö l g y " 9169.4; "Sipos-

t o r o k , S z o b a k ő , M á r v á n y k ő f e j t ő " 9170.3; B a l a t o n g y ö r ö k : B i s e - k ő 9270 .1 ; C s o b á n c 9 1 7 1 . 1 ; 

Ó d ö r ö g d : V i s z l ó - e r d ő 9070.3; N a d a p 8777.2; " N a g y - S z é n á s " 8479.1 ; " A l m á s " ( D u n a a l m á s ) 

8275.4 or 8276.3; P é c s "Schneeberg", " H a v i h e g y " 9 9 7 5 . 1 . 



Keszthely Mts 

H e r b . : "Kesz the ly" leg. H u t t e r , s.d. ( i n H e r b a r i u m o f Sadler J ó z s e f ) [BP 7 3 8 6 4 ] ; 

"Kesz the ly" leg. Szenczy I . 1846 [ S A V ] ; "Kesz the ly , i n rup ibus d o l o m i t i c i s . " leg. B o r b á s V . , 

04 .05.1894 [BP 7 3 8 5 7 ] ; " B a l a t o n g y ö r ö k : i n rudera t i s d o l o m i t i c i s r e t r o V o n y a r c ad Bala-

t o n e m . " leg. J á v o r k a S., 19.04.1927 [BP 7 3 8 6 1 , 7 3 8 5 8 ] ; " C o m i t . Zala , ad ripas lacus B a l a t o n . 

I n ruderat is do lomi t i c i s d e c l i v i u m p r o p e pag. Vonyarc-Vashegy." leg. J á v o r k a S., 19.04.1927 

[ B P 7 3 8 6 3 , 2 2 1 9 5 6 ] ; " C o t t . Zala , i n lapidosis d o l o m i t i c i s vall is u l t r a pag. Vonyarcvashegy . " 

leg. J á v o r k a S., 19.04.1927 [ D E ] ; " C o m i t . Zala , ad r ipas lacus Ba la ton . I n rudera t i s d o l o ­

m i t i c i s d e c l i v i u m p rope pag. V o n y a r c - V a s h e g y . " 19.04.1927 [ D E ] ; " V o n y a r c ad Kesz the ly : 

i n rudera t i s et saxosis d o l o m i t i c i s sub rara." leg. J á v o r k a S., 25.06.1927 [BP 7 3 8 6 2 ] ; " C o t t . 

Za la , i n g raminos i s saxosis d e c l i v i u m supra pag. G y e n e s d i á s . " leg. S o ó R., 04.1928 [ B P U ] ; 

"Locus nata l is : co t t . Za la , i n saxosis g r a m i n . d e c l i v i u m supra pag. G y e n e s d i á s . " leg. S o ó R., 

05.1928 [BP 4 0 3 3 4 7 ] ; " C o m i t . Za la : supra p a g u m V o n y a r c . " leg. Lengye l G. , 20.04.1930 

[BP 352541 , 352539] ; " C o m i t . Zala . I n saxosis umbros i s supra p a g u m V o n y a r c . " leg. D e g e n 

Á. , 20.04.1930 [BP 301122, 301123] ; "Vonyarc-Vashegy, i n m o n t i b u s " leg. Z s á k Z . , 20.04. 

1930 [BP 4 2 8 6 0 2 ] ; "Locus natal is : c o m i t . Zala , M t . K e s z t h e l y i - h e g y s é g , i n saxosis umbros i s 

m o n t i b u s p rope p a g u m Vonyarcvashegy . " leg. Ú j v á r o s i M . , 19.04.1946 [BP 4 7 8 3 3 0 ] ; 

" C o m i t . Zala . I n rup ibus d o l o m i t , sept, dumetos . " K ü m e l l " p rope G y e n e s d i á s . 200 m " leg. 

Boros Á . , 14.05.1950 [BP 4 2 8 5 6 4 , 4 2 8 5 6 5 , 4 2 8 6 0 3 ] ; " H u n g á r i a o c c , c o m . V e s z p r é m . I n r u ­

p ibus calcareis m o n t i s K ü m e l l p r o p e pag. G y e n e s d i á s . " leg. V a j d a L . , 14.05.1950 [BP 

4 0 3 4 8 6 ] ; "Kesz the ly i h e g y s é g : V o n y a r c - V a s h e g y é s z a k i á r n y a s d o l o m i t o s l e j tő jén ." leg. J á ­

v o r k a S., 15.04.1951 [BP 73869, 7 3 8 7 0 ] ; "Kesz the ly i hgs. G y e n e s d i á s me l l e t t , a B ü d ö s k u t i 

v ö l g y v é g e felé é s z a k i d o l o m i t l e j t ő n B r o m e t u m erec t i ass." leg. Baksay L . , 15.04.1951 [BP 

2 0 9 2 8 5 ] ; "Kesz the ly i h e g y s é g , s z i k l á k o n . 250 m " leg. Va jda E r n ő , 15.04.1952 [BP 4 2 5 4 3 9 ] ; 

" G y e n e s d i á s . E r d ő s , s z i k l á s h e g y o l d a l o n . " leg. S i r o k i Z . , 01.08.1955 [ D E ] ; " C o m i t a t . Vesz­

p r é m . I n rup ibus d o l o m i t , deci . m t . K ü m e l l h e g y supra pag. G y e n e s d i á s " leg. K á r o l y i Á . , 

11.05.1952 [BP 4 0 3 4 6 5 ] ; " C o m i t a t . Zala . I n r u p i b u s d o l o m i t i c i s m o n t i s K ü m e l l h e g y d i t . 

pr . pag. G y e n e s d i á s " leg. K á r o l y i Á . , 11.05.1952 [ B P 4 0 3 4 6 5 ] ; " C o m i t a t . V e s z p r é m . Mte s . 

K e s z t h e l y i hg . I n lapidosis pr . pag. G y e n e s d i á s . 200 m " leg. K á r o l y i Á . , 09.06.1962 [BP 

298081] ; " G y e n e s d i á s : K ő m e l l ( V a r s á s - h e g y ) . I n rup ibus d o l o m i t i c i s , E O V 515653 161518" 

leg. Bauer N . [BP 689427] ; "Vonyarcvashegy : Vas-hegy. Rariss ima, i n Pinetum nigrae 

c u l t u m , i n dec l iv ibus sep ten t r iona l ibus E O V 518215 159839." leg. Bauer N . , 07.04.2007 

[BP 690253] ; " B a l a t o n g y ö r ö k : B i s e - k ő . I n rupibus d o l o m i t i c i s , i n decl iv ibus occ iden ta l ibus 

E O V 520435 161418" leg. Bauer N . a n d Kenyeres Z . , 11.04.2008 [ B P 6 9 3 1 9 8 ] . 

T h e first record is f o u n d i n J ó z s e f Sadler's herbar ium concerning 
Keszthely w i t h the comment "Hutter Keszthely". The specimen definitely 
comes f rom Hut te r , who was one o f the botany teachers in the first ha l f o f 
the 18th century at Georg ikon and the Academic Grammar School i n 
Keszthely. He may have collected the plant approximately the same t ime as 
his colleague, Imre Szency, whose sample was collected i n 1846 and is n o w 



preserved at the Savaria Museum. (Probably these were the first collected 
specimens o f Cardaminopsis petraea in Hunga ry ) . The plant was also found 
by Vince B o r b á s who was researching the f lora o f the region around Lake 
Balaton; i n his monograph B O R B Á S (1900) mentions i t among the alpine 
species o f "Bala ton-mel lék" (the surroundings o f Lake Balaton) under the 
name o f Arabis bispida M y g i n d , w i t h a more precise site indica t ion: 
"Gyenes völgyében, sziklás helyen" [ " In the valley o f Gyenes, on a rocky 
place"]. B o r b á s also ment ioned that he saw the plant - a r a r i ty i n H u n g a r y -
only f rom Nadap, i n Tauscher's herbar ium. I n the environs o f Balaton­
györök and Vonyarcvashegy (Vas M o u n t ) Cardaminopsis petraea was found 
for the first t ime by Sándor J á v o r k a . Á d á m Boros and Lász ló Vajda made a 
more precise circumscript ion o f the Gyenesd iás habitat: Kümel l ( = Kőmel l ) 
w i t h a note "Büdösku t i -vö lgy vége felé" ["towards the end o f Büdösku t i 
Val ley"] . Th i s specimen was collected by Leona Baksay. Subsequent collec­
tions conf i rmed this data. S Z A B Ó (1987) cites the previous data f r o m the 
Keszthely M t s (after B O R B Á S 1900 and S O Ó 1968), and adds three new lo­
calities: "Sipos-torok, S z o b a k ö , Márványkőfe j tő" . After the checking o f the 
k n o w n data we found ( N . Bauer and Z. Kenyeres) a new occurrence on a 
p lumb wal l o f a huge dolomi te rock, called "Bise -kő" , near Ba la tongyörök . 

Present knowledge o f the occurrences i n this region comprises o f al­
most a hundred specimens on Komell 's do lomi te rock at Gyenesd i á s , and 
almost 80 stems on the rock o f Bise-kő , a few dozens o f specimens i n a 
planted Pinus nigra stand on the no r th slope o f Vas H i l l at Vonyarcvashegy, 
a few specimens i n the B ü d ö s k u t i Valley, on the northeastern dolomite 
rocky slope o f Öreg-Szék- te tő facing K ö v e s - á r o k . 

Balaton Uplands 

H e r b . : " C s o b á n c z v á r " leg. Red l G. , 04.05.1907 [BP 73856] ; " I n rup ibus basalticis 

mon t i s C s o b á n c p rope pag. Gyulakesz i ad Bala ton ." leg. J á v o r k a S., 02.06.1925 [BP 7 3 8 5 9 ] ; 

" C o m i t . Zala . I n r u p i b u s basalt, sept.-occ. m o n t i s C s o b á n c prope Gyulakesz i . 300 m . " leg. 

Boros Á. , 01 .05 .1954 [BP 428567, 428568 , 4 2 8 5 6 9 ] ; " B a l a t o n v i d é k , C s o b á n c . " leg. V a j d a 

L . , 01.05.1954 [BP 199374] ; " C o m i t . Za la . I n r u p i b u s basalt, sept, m o n t i s C s o b á n c p rope 

Disze l 3 0 0 - 3 7 0 m . " leg. Boros Á . , 01.05.1959 [BP 448619 , 4 4 8 6 2 0 ] ; " V e s z p r é m megye, 

B a l a t o n - f e l v i d é k . Tapolca-Disze l : C s o b á n c , rara, i n r u p i b u s basalticis, i n decl ivibus septent-

r iona l ibus . " leg. Bauer N . , 16.04.2005 [BP 687563] ; " V e s z p r é m megye, B a l a t o n - f e l v i d é k . 

Gyu lakesz i : C s o b á n c , i n rup ibus basalt icis , i n dec l iv ibus sep ten t r iona l ibus ." leg. Bauer N . , 



02.06.2005 [BP 6 6 5 3 3 5 ] ; "Gyu lakesz i : C s o b á n c . " C s o b á n c v á r " E O V 532328 170833" leg. 

Bauer N . , 27.04.2007 [ B P 6 9 0 8 3 7 ] . 

Cardaminopsis petraea grows at only one site i n the Balaton Uplands, on 
one o f the basalt monadnocks i n the Basin o f Tapolca, namely the C s o b á n c 
H i l l . Its explorat ion is connected to G u s z t á v Redl (1853-1917) - a teacher 
and plant collector f rom Tapolca; the habitat site indicat ion o f "Csobáncvá r " 
refers to the fact that Redl collected the plant on the stone walls o f the ru ined 
castle on the h i l l - top . J á v o r k a was the first who collected Cardaminopsis 
petraea f r om the basalt rocks o f C s o b á n c H i l l ; later its occurrence was con­
f i rmed by addi t ional collections and l i terature sources ( F E K E T E 1964, 
K O V Á C S and T A K Á C S 1995, M E S T E R H Á Z Y et al 2003) as wel l . 

Currendy the plant is found on the northerly steep, and sometimes the ver­
tical rocky slopes o f the h i l l (almost 50 and 100 specimens, respectively), and al­
most 50 specimens on one o f the north-facing stone wal l o f the ruined castle. 

F i g . 2 . Cardaminopsis petraea. A : G y e n e s d i á s , K ő m e l l , 06.23.2007, p h o t o : Bauer N . ; B : Ba­

l a t o n g y ö r ö k , B i s e - k ő , 04.11.2008, p h o t o : Bauer N . 



Bakony Mts 

H e r b . : "Tapo lca , c o m i t . Za la : i n calcareis val l is i n f r a Ó d ö r ö g d i major Ín s ü v a V i s z l ó i 

e r d ő . " leg. J á v o r k a S., 26 .08.1927 [BP 7 3 8 6 0 ] . 

Since the collection o f J á v o r k a at the only k n o w n occurrence o f Carda­
minopsis petraea i n the southern Bakony this site could not be verified, and 
the precise locat ion is s t i l l to be searched for. 

Velence Mts 

H e r b . : " H u n g á r i a , C o m i t a t u s A l b a . E vineis m o n t i s C s ú c s o s p r o p e N a d a p . " leg. T a -

uscher Gy. , 05.1869 [BP 73 8 6 5 ] ; " H u n g á r i a scutalis, C o m i t a t u s A l b a . E lapidosis m o n t a n i s 

p rope p a g u m N a d a p . " leg. T a u s c h e r Gy. , 05.1869 [BP 7 3 8 6 6 ] . 

W e are aware o f only one proven occurrence in the Velence Mts - on 
" C s ú c s o s H i l l " at Nadap. A n interesting data f r o m Gyula Tauscher 
(1831-1882) - a manor doctor o f Ercsi and a noted plant collector - is men­
t ioned i n the w o r k o f BORBÁS (1900). J Á V O R K A (1925) cites the Velence 
M t s occurrence w i t h the comment "a Meleg-hegyen Fehér megyében7 ["on 
the Meleg Hill in Fehér county"], but omits the same locat ion i n his later 
w o r k ( JÁVORKA 1937); SOÓ (1968) notes Cardaminopsis petraea as having 
a questionable occurrence i n the Velence M t s ("Velencei-hg. ?"). 

Gerecse Mts 

H I L L E B R A N D T (1858) reported on the observation o f Arabis petraea 
Sam. while tak ing excursions w i t h Count Z ichy i n K o m á r o m county: "auf 
dem Göbitiö (Steinberg), einem bei Almassich erhebenden kleinen Tropstrein-
bergfanden wir...". This occurrence could no t be verif ied since then, how­
ever, i t has been quoted i n a number o f synthetic works: N E I L R E I C H ( 1866) 
"auf dem Steinberg bei Almás im Com. Komorn"; J Á V O R K A (1925) 
"Almásnál Komárom megyében"; SOÓ (1968) "Komárom: Almást". Anyway, 
the occurrence appeared on the chorological map o f JALAS and S U O M I N E N 
(1996). Accord ing to B A R I N A (2006) this occurrence is questionable. 



B u d a Mts 

S O Ó (1968) a n d S O Ó a n d K Á R P Á T I (1968) m e n t i o n e d Cardaminopsis 

petraea f r o m M t " N a g y - S z é n á s " i n t h e B u d a M t s , a d a t a o f d o u b t f u l o r i g i n 

t h a t r e q u i r e s v e r i f i c a t i o n . 

Mecsek Mts 

"Arabis Crantziana E h r . " was m e n t i o n e d f r o m t h e e n v i r o n s o f P é c s 

w i t h t h e n o t e "bei Fünfkircben" i n t h e r e v i e w o f N E I L R E I C H ( 1866). T h e au­

t h o r refers t o t h e e n u m e r a t i o n o f K . N E N D T V I C H (1836). T h e species was 

n o t l i s t e d i n the w o r k o f T . N E N D T V I C H ( 1846) a b o u t t h e ra re p l a n t s o f t h e 

e n v i r o n s o f P é c s . KERNER (1863) c a l l e d t h e a t t e n t i o n t o severa l e r r o n e o u s 

da t a o f K . N E N D T V I C H , b u t "Arabis Crantziana" was n o t m e n t i o n e d b y 

h i m . S l M O N K A l (1876) was s e a r c h i n g f o r i t unsuccess fu l ly o n i ts p r e s u m e d 

l o c a t i o n near P é c s , o n "Schneeberg" , a n d also c o m m e n t e d t h a t i t b e c a m e 

e x t i n c t a c c o r d i n g t o N E N D T V I C H V . T h e M e c s e k o c c u r r e n c e has b e e n c i t e d 

i n s u b s e q u e n t s y n t h e t i c w o r k s as t h e species b e i n g e x t i n c t o r i t s p resence 

d o u b t f u l : H A Z S L I N S Z K Y ( 1 8 7 2 ) : "leihelyei bizonytalanok s nyugoton keresen­

dők" ["its occurrences are questionable and should be searched for in the wesf']-, 

H O R V Á T (1942): "egykor . . . Pécs... Havihegy" ["erstwhile...Pécs... Havihegy"]; 

J Á V O R K A (1925): "a Mecseként" ["on the Mecsek?"]', S O Ó (1968): "Mecsek f 

?" ["Mecsek f r * " ] . R e c e n t w o r k s d o n o t re fe rence the species f r o m t h e e n v i ­

r o n s o f P é c s a n d t h e p l a n t is c i t e d o n t h e m a p s o f JALAS a n d S U O M I N E N 

(1996) as e x t i n c t f r o m t h i s l o c a t i o n . T h e h i l l c a l l ed H a v i h e g y i n t h e t o w n o f 

P é c s is a r e s i d e n t i a l area t o d a y . 

H a b i t a t p re fe rences i n H u n g a r y 

C a r e f u l s u r v e y o f o c c u r r e n c e d a t a o f Cardaminopsis petraea i n H u n ­

g a r y r e v e a l e d t h e exis tence o f t h r e e m a j o r ( C s o b á n c , K ő m e l l , B i s e - k ő ) a n d 

t w o m i n o r p o p u l a t i o n s ( V a s H i l l , B ü d ö s k ú t i V a l l e y ) . 

T h e s t ronges t s t a n d o f Cardaminopsis petraea i n H u n g a r y r e m a i n e d 

o n o n e o f t h e basa l t v o l c a n i c m o n a d n o c k s i n t h e B a l a t o n U p l a n d s , n a m e l y 

o n t h e C s o b á n c H i l l . T h e m a j o r i t y o f t h i s p o p u l a t i o n exi t s o n t h e U p p e r 

P a n n o n i a n ( M i o - P l i o c e n e ) basa l t r o c k y o u t c r o p s o f t h e n o r t h e r n s lope 



( B U D A I and SCHAREK 2005), ma in ly on the vert ical rocky wall , i n chasm 
vegetation (Table 1: 1-10). This vegetation on the basis o f its species com­
b ina t ion is considered an association variant o f Alysso saxatilis-Festucetum 
pallentis K l i k a ex Cerovsky 1949 corr. Gutermann et Muc ina 1993 (see 
M U C I N A and K O L B E K 1993). The occurrence o f this association i n the 
C s o b á n c H i l l and its descript ion on the basis o f species frequency was given 
by C S I K Y (2003), and Csiky i n B O R H I D I (2003), w i t h o u t Cardaminopsis 
petraea. Cardaminopsis petraea also grows on the rocks o f the debris slope 
forest (Mercuriali-Tilietum Zó lyomi et Jakucs i n Zó lyomi 1958) under the 
rocks, and some o f its stems were also observed in the rocky grassland o f the 
west-facing slope. The occurrence o f the plant on secondary surfaces, i.e. 
bui l t stone walls, is rather rare i n Centra l Europe (BRANDES 1992). For this 
reason, i t is especially interesting that i t occurs w i t h h igh density as other 
rocky grassland species on the C s o b á n c H i l l on the nor thern side o f one o f 
the ru ined castle walls (Table 1: 11-20) . O f the dominan t species o f the 
Alysso saxatilis-Festucetum pallentis association on C s o b á n c H i l l , Allium 
senescens subsp. montanum, Aurinia saxatilis, Festuca pollens, Jovibarba 
birta, Seseli osseum, Asplenium septentrionale, Campanula rotundifolia are 
typical i n the habitats o f Cardaminopsis petraea. Further notable elements 
o f the rocky vegetation are Saxifraga paniculata, Ceteracb officinarum, 
Galium austriacum, and Asplenium ruta-muraria is also frequent on the cas­
tle wal l . Cardaminopsis petraea is found i n the greatest density on the castle 
wal l . Observations o f relatively great density o f this species have been re­
por ted f rom secondary habitats; Hemp's hypothesis ( H E M P 1996) about 
the recent expansion o f Cardaminopsis petraea is based on this phenomenon. 

T h e composi t ion o f the lichen species found i n the studied quadrates 
( C s o b á n c , relevés 1-20) represents a typical , acidic rocky lichen c o m m u ­
n i ty w i t h dominance o f Acarospora fuscata, Aspicilia cinerea, Candelariella 
vitellina, Lecanora rupicola, Pertusaria lactea, P. leucosora, Rbizocarpon geog-
raphicum, Rh. lavatum and Scoliciosporum umbrinum (Table 3). Micarea 
botryoides ( in relevés 1-10) is new for Hungary . A t this place there is the 
2nd, conf i rmed Hungar ian occurrence for Toninia aromatica ( in relevés 
11-20 situated in the castle wall) . Its first published occurrence f rom 
Lipótmező ( S Á N T H A 1910, S Z A T A L A 1942) is dubious in lack o f the specimen. 
A n o t h e r specimen f r o m the B ü k k M t s (collected by F. F ó r i s s ) was revised 
later as Scoliciosporum umbrinum, thus the other (only former) conf i rmed 



locali ty is i n the Buda M t s (Bia: D o b o g ó - h e g y ) where i t was found by Gy. 
T i m k ó i n 1917. 

The bryophyte assemblage o f the s tudied quadrates consists o f com­
m o n species as Hypnum cupressiforme, Dicranum scoparium, Brachythecium 
rutabulum and Homalothecium sericeum. I n the quadrates o f C s o b á n c 
11 - 2 0 , (on the ruins o f the castle wall) some c o m m o n species characteristic 
i n anthropogenic habitats (Funaria hygrometrica, Tortula muralis) do also 
occur. T w o hepatics collected i n quadrates C s o b á n c 1-10 (Barbilophozia 
barbata, Frullania tamarisci) are indicator species o f rocky places in good 
natural condi t ion . 

I n the Keszthely M t s , f r o m where the largest number o f proven occur­
rence data is k n o w n , we found the strongest stand o f Cardaminopsis petraea 
on the side o f M t V a r s á s above G y e n e s d i á s , ma in ly on the nor th-fac ing 
wa l l o f the great almost ver t ica l rock. T h e bedrock o f the locally named 
K ő m e l l is upper Triassic do lomi te (Rezi D o l o m i t e Format ion) ( B U D A I and 
S C H A R E K 2005). Cardaminopsis petraea only occurs here on the rock wal l 
and a few individuals in the Pinus nigra s tand planted under the rock. O n 
the wal l Cardaminopsis petraea is accompanied by species typical in the 
north-facing shaded dolomite rocky grasslands (Festucopallenti-Brometum 
pannoniéi Zó lyomi 1958) o f the Transdanubian M t s (Festuca pallens, 
Bromus pannonicus var. reptans, Seseli leucospermum, Allium montanum, 
Phyteuma orbiculare, Thalictrum pseudominus, Viola collina, Leontodon 
incanus, etc.) (Table 2). The to ta l cover o f vegetation is rather low here be­
cause o f the geomorphological condit ions. Based on the coenological 
relevés the plant association developed on dolomite substrate o f the 
Transdanubian M t s is significantly r ich i n relict species. This particular as­
sociation can be regarded as a dist inct "chasm grassland-character variant" 
or "rocky wa l l variant" o f the above association ( in w h i c h Cardaminopsis 
petraea and all o f the recorded species are frequent, typical elements o f the 
association). Regarding this we share the o p i n i o n o f Zó lyomi i n F E K E T E et 
al. (1961). Zó lyomi also ident i f ied the habi ta t o f Primula auricula occur­
r ing i n rocky walls as a variant o f closed dolomite rocky grasslands 
fragmentally developed o n cliffs. O n the do lomi te area o f the Keszthely 
M t s Aurinia saxatilis only survived on one spot (Keszthely-Cserszegtomaj: 
C s ó k a k ő ) on barren rocky walls w i t h s imilar vegetation. 



The list o f lichens f rom the studied quadrates ("Kőmel l" relevés 21-30) 
is most ly composed o f species w h i c h frequently colonise shaded calcareous 
rocks, l ike Bacidina egenula, Catillaria lenticularis, Gyalecta jenensis, Leci-
della stigmatea, Placynthium hungaricum and Protoblastenia rupestris, while 
other species, such as Aspicilia calcarea, Lecanora albescens, Lobotballia rá­
diósa and Placocarpus schaereri (Table 4) usually prefer exposed rocks. 
Dirina stenhammari is a rare species w i t h only 3 former localities f rom 
Hunga ry (VERSEGHY 1994). N o t previously k n o w n f rom the Keszthely 
M t s , Solenopsora candicans had t w o former occurrences f rom Hungary 
(Buda Mts : Nagy-Szénás ; Keszthely Mts : "Rezi csere"), but these have never 
been published. As the 3rd locat ion o f the species, i t is 10 k m far f r o m the 
other locali ty i n the Keszthely M t s ("Rezi csere"). 

M o s t o f the bryophytes found i n the studied quadrates are characteris­
tic species o f shaded rocks. Some o f them prefer exposed rocky places as 
Orthotrichum cupulatum and Radula complanata. I n the quadrates K ő m e l l 
28 -30 some species l iv ing on soil i n closed grassland or at forest margins 
were also detected (e.g. Rhytidiadelphus triquetrus, Scleropodium purum, 
Thuidium recognitum). Gymnostomum calcareum collected i n the quadrates 
K ő m e l l 21-25 is an indicator species o f shaded calcareous rocky places i n 
good natural cond i t ion . 

Situation o f the stand in B i se -kő is equal to the stand o f Kőmel l . I n 
Bise-kŐ the c o m m o n co-occurring species o f Cardaminopsis petraea are 
Asplenium ruta-muraria, Sedum album, Campanula rotundifolia, Allium 
montanum, and Festuca pallens. I n this habitat the relicts typical on dolo­
mi te i n the Transdanubian Mts , as Seseli leucospermum, Biscutella laevigata, 
and Dianthus plumarius, are also present. The vegetation is a rocky wal l 
variant o f a dolomite rocky grassland communi ty . 

Concerning the habitat preferences o f Cardaminopsis petraea i n H u n ­
gary, the analyses based on relevés taken in Bohemia show similar results: 
there, i t also grows on base-rich volcanic bedrocks and also on do lomi te . 
C H Y T R Y (2007) stated that Cardaminopsis petraea occurs i n Festuco pallen-
tis-Aurinietum saxatilis association typical i n the N o r t h Bohemian volcanic 
hills, and i n Saxifragopaniculatae-Seslerietum caeruleae K l i k a 1941 associa­
t i o n typical on limestone and on base-rich siliceous bedrocks. 



T a b l e 3. Occur rence o f the b r y o p h y t e a n d l i chen species i n the s t u d i e d quadrates o f 

C s o b á n c H i l l 

Species Csobánc 1-10 C s o b á n c 11-20 

B R Y O P H Y T E S 

Barbilophozia barbata (Schreb.) Loeske + 

Brachythecium rutabulum (Hedw.) Schimp. + 

Dicranum scoparium Hedw. + 

Frullania tamarisci (L.) Dumor t . + 

Funaria hygrometrica Hedw. + 

Homalothecium sericeum (Hedw.) Schimp. + 

Hypnum cupressiforme Hedw. + 

Tortula muralis L. ex Hedw. + 

L I C H E N S 

Acarosporafuscata (Nyl . ) A r n o l d + 

Aspicilia cinerea (L.) K ö r b . + 

Caloplaca citrina (Hoffm.) T h . Fr. + 

Caloplaca holocarpa (Hoffm.) A. E. Wade + 

Caloplaca saxicola (Hoffm.) Nord in + 

Candelariella vitellina (Hoffm.) Müll . A r g . + + 

Cladoniapyxidata (L.) H o f f m . + 

Cladonia rangiformis H o f f m . + 

Diplotomma alboatrum (Hoffm.) Flot. + 

Hypogymnia physodes (L.) N y l . + 

Lecanora albescens (Hoffm.) Branth et Rostr. + 

Lecanora dispersa (Pers.) Röhl. + 

Lecanora rupicola (L.) Zahlbr. + 

Lecidella stigmatea (Ach.) Hertel et Leuckert + 

Melanelia glabratula (Lamy) Essl. + 

Micarea botryoides (Nyl . ) Coppins + 

Farmelia sulcata Taylor + 

Pertusaria lactea (L.) A r n o l d + 

Pertusaria leueosora N y l . + 

Phaeophyscia orbicularis (Neck.) Moberg + 

Physcia dimidiata (Arnold) N y l . + 

Porpidia tuberculosa (Sm.) Hertel et K n o p h + 

Rhizocarpon geographicum (L.) D C . + 

Rhizocarpon lavatum (Fr.) Hazsl. + + 

Scoliciosporum umbrinum (Ach.) A r n o l d + + 

Tephromela atra (Huds.) Hafellner + + 

Toninia aromatica (Turner ex Sm.) A. Massai. + 

Trapelia sp. + 

Verrucaria muralis Ach . + 

Xanthoparmelia stenophylla (Ach.) A h t i et D . Hawksw. + 



T a b l e 4 . Occur rence o f the b r y o p h y t e a n d l i chen species i n the s t u d i e d quadrates o f 

Kesz the ly M t s 

Kőmel l 21-25 Kőmel l 26 -27 Kőmel l 2 8 - 3 0 

B R Y O P H Y T E S 

Anomodon viticulosus (Hedw.) Hook, et Taylor + 

Ctenidium molluscum (Hedw.) M i t t . + + 

Encalypta streptocarpa Hedw. + + 

Eurhynchium striatulum (Spruce) Schimp. + 

Fissidens dubius P. Beauv. + 

Gymnostomum calcareum Nees et Hornsch. + 

Homalia bessert Lobarz. + 

Homalothecium sericeum (Hedw.) Schimp. + + 

Hypnum cupressiforme Hedw. + 

Neckera complanata (Hedw.) Huebener + 

Orthotrichum cupulatum Br id . + 

Plagiocbila porelloides (Nees) Lindenb. + 

Radula complanata (L.) Dumor t . + 

Rhytidiadelphus triquetrus (Hedw.) Warnst. + 

Scleropodiumpurum (Hedw.) Limpr. + 

Thuidium recognitum (Hedw.) Lindb. + 

Tortella tortuosa (Hedw.) Limpr . + + 

L I C H E N S 

Aspicilia calcarea (L.) K ö r b . + 

Bacidina egenula (Nyl.) Vezda + 

Bilimbia sabuletorum (Schrcb.) Arno ld + + 

Caloplaca cirrochroa (Ach.) T h . Fr. + 

Caloplacaßavescens (Huds.) J. R. Laundon + + 

Caloplaca saxicola (Hoffm.) Nord in + 

Catillaria lenticularis (Ach.) T h . Fr. + + + 

Collema sp. + 

Dirina stenhammari (Arnold) Poelt et Follmann + 

Gyalecta jenensis (Batsch) Zahlbr. + 

Lecania erysibe (Ach.) M u d d + 

Lecanora albescens (Hoffm.) Branth et Rostr. + 

Lecanora dispersa (Pers.) Röhl . + 

Lecidella stigmatea (Ach.) Herte l et Leuckert + 

Lepraria sp. + + 

Lobothallia radiosa (Hoffm.) Hafellncr + 

Physconia grisea (Lam.) Poelt + 

Placocarpus schaereri (Fr.) Breuss + + 

Placynthium hungaricum Gyeln. + 

Protoblastenia rupestris (Scop.)J. Steiner + + 

Solenopsora candicans (Dicks.) J. Steiner + 

Thelidium decipiens (Hepp) Kremp. + 



C O N C L U S I O N S 

Habi ta t analyses o f the three major populations o f Cardaminopsis 
petraea i n Hungary p rov ided results similar to those o f other works ( H E M P 

1996, C E R N Y et al. 2006). Based on the occurrence data and habitat features 

i n Hungary and i n Central Europe the plant generally grows on rocky habi­

tats. Its appearance cannot be strictly connected to any part icular plant as­

sociation or higher vegetation uni t (cf. E L L E N B E R G 1996, H E M P 1996, 

C E R N Y et al. 2006). The occurrence o f the plant is determined by micro­

climatic and geomorphological features p rov id ing its basic ecological re­

quirements and vegetation historic characters. 

Hungary's mountainous regions were periglacial areas dur ing glaci­

at ion in the Pleistocene w i t h co ld steppe and mosaic steppe and tundra veg­

etation ( Z Ó L Y O M I 1952, F R E N Z E L et al. 1992), wh ich certainly p rov ided 

more favourable condit ions for Cardaminopsis petraea and other alpine and 

boreal flora elements. T o d a y Cardaminopsis petraea occurrences in the 

Balaton Uplands and i n the Keszthely M t s can be characterised by intensive 

sub-Mediterranean features, i n which the relict populations o f any boreal 

and alpine species could only survive i n the cool microcl imat ic micro-

habitats, as mino r remnants o f formerly more extended areas. Under the 

current cl imatic condit ions, Cardaminopsis petraea can only thr ive on 

cooler north-facing rocky slopes and rock walls i n Hungary's mountainous 

areas. The small populat ions that survived i n the Transdanubian M t s -

based on a higher diversity o f other Central European populat ions ( C L A U S S 

and M I T C H E L L - O L D S 2006, A N S E L L et al. 2007) - represent a valuable gene 

pool . Because o f their var ied cl imatic and geomorphological characters, the 

Transdanubian M t s have been able to continuously provide suitable condi­

tions for Cardaminopsis petraea since the end o f the Pleistocene up to now. 

These areas - especially the dolomite areas (see Z Ó L Y O M I 1942) - are i m ­

por tant réfugia also shown by the presence o f other de-alpine and/ or boreal 

relict species w i t h similar requirements (Primula auricula, Moehringia 
muscosa, Allium victorialis, Festuca ametbystina, etc., see Z Ó L Y O M I 1942, 

1958, S O Ó 1964). S I M O N (1972) ( in his paper about the rocky vegetation o f 

the Zemplén M t s ) called the at tent ion to the fact that the rocky grasslands 

o f the Hungar ian volcanic midd le mountains play an impor t an t role i n pre­

serving relict species. Simon's assumption gets plenty o f support also by 



previously published floras o f l ow and small island-like basalt monadnocks 
(see B O R B Á S 1900, SOÓ 1930, J Á V O R K A and S o ó 1951, F E K E T E 1964). The 

geomorphological (differently exposed, often vertical stone walls; alterna­
t i on o f debris slopes and crumbl ing , block disintegrat ing stone types) and 
microcl imate features (strongly depending on the geomorphology) o f the 
volcanic monadnocks made the remaining o f Cardaminopsis petraea, Saxi-
fragapaniculata, Aurinia saxatilis and other glacial and postglacial rocky 
relicts on the Transdanubian basalt hi l ls [e.g. Dianthus plumarius subsp. 
lumnitzeri (Szent G y ö r g y H i l l , leg. Z s á k Z., 1920, p u b l . B A K S A Y 1972), 
Hieracium wiesbaurianum (Badacsony, Borbás 1900, Szent György H i l l , 
Bauer ined.)] possible. 

Because o f their phytogeographical importance, the populations o f 
Cardaminopsis petraea restricted to l i m i t e d areas in H u n g a r y w o u l d deserve 
greater at tention o f the nature conservation authorities. W e are w o r k i n g on 
a proposal that w i l l hopefully result i n the declaration o f the plants' remain­
ing habitats strictly protected. 

* * * 
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