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A b s t r a c t : Samples have been taken i n an open l imes tone rocky grass land f r o m the SSE 
and NNW par t of the "Várhegy" at Sümeg. The two each of the 20 samples groups have 
been examined and compared w i t h each other acco rd ing to t h e i r f l o r a l e lements , species 
compos i t i on , eco log ica l r e q u i r e m e n t s , l i f e - f o r m s and ceno log ica l c h a r a c t e r s . 

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

The "Várhegy" at Sümeg i s the w e s t e r n p a r t of the Southern Bakony Moun ta ins . The h i l l i s 
a p p r o x i m a t e l y s y m m e t r i c a l l y c o n i c a l , i t s height i s 270 m . T h e d i a m e t e r of the l o w e r p a r t of the 
h i l l i s about 400 m , the angle of the slope i s on the average about 30-40°. The u n d e r l y i n g r o c k 
of the h i l l i s Cr ino idean l imes tone of the M i d d l e Cretaceous p e r i o d . On the top o f the h i l l t he r e 
are r u i n s of a mediaeval cas t l e that used to be of m i l i t a r y i m p o r t a n c e . The slopes had p r o b a b l y 
been cove red w i t h C o t i n o - Q u e r c e t u m pubescent is assoc ia t ion and the vegetat ion of the bo t tom of the 
h i l l was O r n o - Q u e r c e t u m . O r i g i n a l l y the extension of the r o c k y grass land was s m a l l e r than n o w a ­
days . The changes i n the vegetat ion were m o s t l y induced by anthropogenic ef fec ts . Now the whole 
area of the h i l l i s wi thout t r e e s , only i n the wes t e rn p a r t can s m a l l bushes be seen. Open r o c k y 
grass land most s i m i l a r to the o r i g i n a l vegetat ion occurs i n the upper t h i r d of the h i l l i n SSE and 
NNW exposure . The heav i ly used places (because of heavy t o u r i s m ) on the o ther p a r t of the h i l l 
a re covered by rocky slope steppe and r u d e r a l a ssoc ia t ions . The goal of t h i s study was a c e n o l o ­
g i c a l examina t ion of two samples of opposite exposure . However , the two p a r t s of opposite e x p o ­
sure were m a r k e d l y d i f f e ren t f r o m each other i n view o f m i c r o c l i m a t e and species c o m p o s i t i o n , so " 
i t seemed useful to examine and analyse the vegetat ion of the two areas separa te ly . 

M A T E R I A L AND M E T H O D 

The study i s based on 40 cenologic s a m p l e s . These samples of have been taken f r o m a 2 x 2 
m quadrat accord ing to the Braun-Blanque t method (1964). Since our a i m was to examine the r e l a ­
t i v e l y in tac t r ocky g rass l and , we have t r i e d to avoid m a r k i n g out degraded areas (weedy, t rodden 
place) i n the samples . We have separated the samples in to two groups acco rd ing to t h e i r exposu re . 
T h e samples taken on the SSE p a r t f r o m the f i r s t group, wh i l e the second group represents the 
samples o f the NNW p a r t . Bo th groups con ta in 20 s a m p l e s . The species i n the groups ( so i l p H , 
t e m p e r a t u r e , mo i s tu re and n i t r o g e n r e q u i r e m e n t s ) . These cenologica l p a r a m e t e r s are expressed i n 
a scale 0-5 (R, T , F , N va lues ) . Number 0 means ind i f fe rence to the eco log ica l p a r a m e t e r . The 
c h a r a c t e r i s t i c p a r a m e t e r s o f the species a re taken f r o m So6 's Synopsis (1964-80) . The d i s t r i b u t i o n 
of the c h a r a c t e r s i n the two sample groups are represented i n percentage p r o r a t a (one species 
may belong to severa l ca tegor ie s w i t h respect to f l o r a l e lement and eco log ica l r e q u i r e m e n t , so the 
sum of the values may exceed 100 % ) . 



The dates of the sampl ing : 16 J u l y 1983, samples Nos 7-14, 21-25; 1 June 1984, samples Nos 1-6, 
15-20, 26-29; 31 August 1984, samples Nos 3 0 - 4 0 . 
T a b l e 1 contains the features of the samples (exposure, angle of slope, to ta l c o v e r va lue ) . 

RESULTS 

The two sample groups d i f f e r s i g n i f i c a n t l y f r o m each other w i t h respect to species c o m p o s i ­
t i o n . The to t a l number of species i s 79, out o f t h i s 47 have been found i n both g r o u p s . T h e second 
group i s cons ide rab ly r i c h e r i n species than the f i r s t one. The second group contains 70 species 
w h i l s t the f i r s t one only 56, I t i s w o r t h ment ion ing that the di f ference i n species c o m p o s i t i o n i s 
caused f i r s t o f a l l by the accesso r i a l spec ies . The constant and subconstant species are l a r g e l y the 
same i n both g r o u p s . The data of l i f e - f o r m s i s shown i n Tab le 4 . The h igh value o f the c h a m a e -
phyton species i s c h a r a c t e r i s t i c . The mos t i m p o r t a n t d i f fe rence between the t w o sample groups i s 
that the value o f the therophyton species (SSE p a r t ) i s h igher i n the f i r s t sample group than i n the 
second group (NNW p a r t ) . T h i s occurence i s i n agreement w i t h the d i f ferences i n m i c r o c l i m a t e o f 
the two slopes caused by the exposure . The the rophyton l i f e - f o r m i s adapted to t o l e r a t e the s u m m e r 
heat that i s m o r e effective i n the southern p a r t than on the n o r t h e r n s lope . The other conc lus ion 
that can be d r a w n i s w i t h respect to the f l o r a l e lements : the values of the Med i t e r r anean and S-
E u r a s i a n e lements are high i n the SSE p a r t o f the h i l l compared w i t h the opposite s lope . T h e r e 
a re severa l submedi te r ranean , c o n t i n e n t a l - l i k e , Pont ian and Ba lkan e lements on both slopes (Table 
5 ) . 

F i g . 1 shows the d i s t r i b u t i o n of the sample groups w i t h respect to ceno log ica l c h a r a c t e r . We 
can see that t he r e i s no great d i f ference between the two sample g r o u p s . Both groups contained 
the same e l e m e n t s . The values show some p e r c e n t i l e d i f ferences o n l y . The F e s t u c o - B r o m e a , F e s -
t u c o - B r o m e t e a and Fes tuce ta l ia valesiacae species have the highest values and the number o f A s -
p l e n i o - F e s t u c i o n species is r e m a r k a b l e . The poorness i n species of the f i r s t group, the number of 
the ind i f fe ren t and r u d e r a l species indica te the succès o f the degradat ional e f fec t s . T h i s p roces s ing 
i s caused by the increased t o u r i s t t r a f f i c ( t r amp led p lace , l i t t e r i n g ) , as can be seen on the h i l l . 
The two sample groups are r a t h e r s i m i l a r to each o ther as far as t h e i r eco log ica l r e q u i r e m e n t s 
are concerned (Table 6 ) . 

Essen t i a l d i f ferences are shown i n the number o f t e r m o p h i l o u s (T^ ) species that i s u n a m b i g -
ously explained by the di f ferences i n exposu re . The d i s t r i b u t i o n s accord ing to s o i l p H , w a t e r and 
N r equ i r emen t s r e f l ec t the c h a r a c t e r i s t i c habi tat features of the l imes tone mountains of m e d i u m 
he igh t . The degradat iona l effects are ind ica ted by the presence of the ind i f fe ren t species (marked 
w i t h 0 ) . 

F i g u r e 1 . Cenologica l s p e c t r u m o f the 1st and 2nd sample groups 

% 

F-B F v A-F F r S F Sec Que Che Ind 

Cenologica l c h a r a c t e r s : F - B = F e s t u c o - B r o m e a and Fes tuco -Brome tea , F v = Fes tuce ta l i a vales iacae, 
A - F = A s p l e n i o - F e s t u c i o n , F r = Fes tuc ion rup ico lae , S-F = S e s l e r i o - F e s t u c i o n p a l l e n t i s , Sec = 
Secalietea, Que = Querco-Fagea and Quercetea , Che = Chenopodio-Scleranthea and Chenopodietea, 
Ind = Indi f fe rent 

as 



1 . Exposure , angle o f slope and to t a l cove r values o f the samples 

1st sample group 

sample exposure angle of slope t o t a l c o v e r value 

I S 45 3 
2 SE 45 3 
3 SE 10 5 
4 SE 45 3 
5 SE 40 3 
6 SE 50 2 
7 SSE 45 3 
8 S 50 3 
9 S 5 5 

10 S 45 3 
11 S 50 5 
12 S 60 4 
13 SE 60 5 
14 SE 60 4 
15 S 60 4 
16 S 60 4 
17 S 60 3 
18 S 70 3 
19 S 50 4 
20 S 60 4 

2nd sample group 

sample exposure angle of slope t o t a l c o v e r value 

21 NW 50 4 
22 W 45 5 
23 NW 60 5 
24 NW 50 5 
25 NW 60 5 
26 NW 45 4 
27 NW 15 5 
28 NW 60 3 
29 NW 45 3 
30 NW 80 3 
31 NW 80 3 
32 NW 80 3 
33 N 50 4 
34 N 60 4 
35 N 60 3 
36 N 70 5 
37 NW 60 5 
38 NW 40 4 
39 NW 70 3 
40 NW 60 3 



Table 2 . Cover values, A - D i n t e r v a l s and constancy values i n the 1st sample group 

Species Cover values A - D K 

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

A g r o p y r o n i n t e r m e d i u m + + 
A g r o p y r o n repens 1 1 
A l l i u m f l avum + + t- + + + + + + + 2 + + + -2 r v 
A l l i u m montanum + + + + + + H 
A l y s s u m alyssoides + + 1 1 1 + + +-1 a 
Anchusa o f f i c i n a l i s + + 
A n t h y l l i s v u l n e r a r i a + + 
A r e n a r i a s e r p y l l i f o l i a + + + + + + i l 
A r r h e n a t h e r u m e la t ius 1 1 
A r t e m i s i a aus t r i aca + + 1 1 1 1 + 2 + + + 2 + 2 1 + +-2 I V 
A r t e m i s i a c a m p e s t r i s 1 + + + + 2 1 1 1 + -2 i n 
A s p l e n i u m r u t a - m u r a r i a + + + + + 
A s p l e n i u m t r i chomanes + + 
B e r t e r o a incana + + 
B r o m u s squar rosus + + 
Carex praecox + + + 
C h o n d r i l l a juncea + + + 
Convolvulus a rvens is + + 
E c h i u m vulgare 1 + + + i l 
E r y n g i u m campes t re + + + 
E r y s i m u m odora tum + + + + + + + + + + + + + + + IV 
Euphorb ia c y p a r i s s i a s + + + + 4 + + + + 1 + + + + + + + 1 + + - 1 
Fes tuca pal lens 1 + + +-1 
Festuca va les iaca 2 1 3 2 2 1 2 2 4 2 2 2 4 2 2 2 2 1 2 3 1-4 
G a l i u m aus t r i acum + + 
Geran ium r o b e r t i a n u m + + 1 +-1 
Geran ium r o t u n d i f o l i u m + + + + + + I I 
H y p e r i c u m p e r f o r a t u m + + + + 
L i n a r i a gen i s t i fo l i a + + 
Malva neglecta + + 
M a r r u b i u m vulgare + + + 
Medic ago m i n i m a + + + 
Medicago p r o s t r a t a 1 + 3 1 2 + + + + + + 1 1 1 1 1 +-3 IV 
M e l i c a c i l i a t a + 1 1 1 1 + 2 2 2 1 1 1 1 2 +-2 r v 
M i n u a r t i a setacea + 1 + 1 1 1 + + + + 1 + 1 + 1 + +-1 I V 
O r l a y a g r a n d i f l o r a + + + i 



Table 2 . Continued 

Species 

Orobanche alba 
Ph leum phleoides 
Poa c o m p r e s s a 
Poa bulbosa 
P o t e n t i l l a a r e n a r i a 
Sanguisorba m i n o r 
Sedum acre 
Sedum a lbum 
Sedum sexangulare 
S e m p e r v i v u m h i r t u m 
S i d e r i t i s montana 
Stachys r ec t a 
T e u c r i u m chamaedrys 
T h y m u s m a r s c h a l l i a n u s 
Thymus praecox 
T u n i c a proliféra 
T u n i c a saxi f raga 
Verbascum phlomoides 
V e r o n i c a t e u c r i u m 
X e r a n t h e m u m annuum 

Species 

A c h i l l e a pannonica 
A g r o p y r o n repens 
A l l i u m f l a v u m 
A l l i u m montanum 
A l y s s u m alyssoides 
Anchusa o f f i c ina l i s 
A n t h e r i c u m l i l i a g o 
A n t h y l l i s v u l n e r a r i a 
A r e n a r i a s e r p y l l i f o l i a 
A r r h e n a t h e r u m ela t ius 

Cover values A - D K 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 1 7 18 19 20 

+ + 4 I 
+ 4 I 

+ 
I 

4 I 
+ + + + + 4 4 ri 

2 2 1 1 1 1 1 + 1 2 + 2 + 1 + 4 1 + 1 4 4 - 2 V 
4 1 1 + 1 1 1 + + + 2 1 + 2 2 1 1 4 - 2 V 

+ + 1 4 + + 4 4 - 1 
1 1 + 1 + 1 1 + + 4 2 + + + + 2 1 1 4 1 4 - 2 V 

+ + 1 + 4 - 1 I 
1 1 + 1 1 2 4 1 + + 1 1 1 + + 1 1 1 4 4 - 2 V 

1 + + 4 + + + + + + 4 4 - 1 III 
1 + + + + + 1 + 4 4 4 - 1 rn 

2 + 2 1 + 2 + 2 1 2 1 1 4 4 - 2 IV 
1 4 1 1 2 1 +-2 n 

1 1 1 + 1 1 1 2 2 2 1 2 1 1 4 +-2 IV 
+ + + + + 4 + + 4 rr 

4 + + 4 I 
+ + + 1 + 4 4 4 - 1 r i 

+ 4 I 
+ + + + + + + + 4 4 4 i n 

Table 3. Cover values, A--D i n t e r v a l s and constancy values i n the 2nd sample group 

Cover values A - D K 
21 22 23 24 2 5 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 

+ + 
4 I 

+ 
I 

+ 4 I 
+ 1 + + + + + 4 4 - 1 ri 

4 + + + + 2 1 + + + 1 + 4 4 4 - 2 rv 
+ 2 + 2 + + + 4 4 - 2 i n 

+ 4 4 4 I 
4 4 I 

+ 4 

+ I 
+ 1 + 1 1 1 1 + 4 - 1 i l 

L 1 1 4 - 1 n 



Table 3 . Continued 

Species Cover values A - D K 

2 1 2 2 2 3 2 1 2 5 2 6 2 7 2 8 2 9 3 0 3 1 3 2 3 3 3 1 3 5 3 6 3 7 3 8 3 9 4 0 

A r t e m i s i a aus t r iaca + + + + 1 1 4 - 1 I I 
A r t e m i s i a campest r i s + + + 4 4 I 
A spe ru la cynanchica 4 4 + t + 4 4 ir 
A s p l e n i u m r u t a - m u r a r i a + + 1 + 4 4 4 1 4 + + 4 - 1 i n 
Asp len ium t r i chomanes 4 -i 1 1 4 4 + 1 4 1 4 4 4 - 1 i n 
B e r t e r o a incana 1 4 4 - 1 i 
Campanula ro tund i fo l i a + 1 1 1 4 4 - 1 H 

Cardaminops i s arenosa + 4 + I 

Carex h u m i l i s 4 4 i 
Centaurea mic ran thos + + + + + + 4 4 H 

Centaurea sadlerana 1 1 4 4 4 - 1 i 
C h o n d r i l l a juncea + 4 r 
Convolvulus a rvens i s + 4 i 
D a c t y l i s g l o m e r a t a + 4 i 
E c h i u m vulgare + 1 1 + 4 4 + + 4 - 1 [ I 

E r y s i m u m odora tum + + + 4- + 4 4 H 

Euphorb ia cypa r i s s i a s 1 2 1 1 1 1 + + + 4 4 4 4 4 4 1 1 4 - 2 V 
Festuca pal lens 1 + 1 2 2 2 1 1 2 1 4 4 - 2 i n 
Fes tuca vales iaca 2 2 3 3 3 3 3 1 1 2 4 2 2 2 1 2 2 3 2 2 4 - 3 V 
G a l i u m mol lugo 2 2 I 
Ga l i um v e r u m + + + r 
Ge ran ium r o b e r t i a n u m + 1 + - 1 i 
Ge r an ium r o t u n d i f o l i u m + 4 + 4 + 4- n 
He l i an themum n u m m u l a r i u m + + + + 1 4 1 4 - 1 I i 
H y p e r i c u m p e r f o r a t u m + + 4 i 
L i n a r i a gen i s t i fo l i a 4 4 i 
L i n a r i a vu lga r i s 1 + 4 - 1 i 
M a r r u b i u m vulgare 4 + 4 i 
Medicago m i n i m a + 1 4 4 4 - - 1 r 
Medic ago p r o s t r a t a + + 2 + 2 3 + 1 4 + + 2 2 1 4 - 3 IV 
M e l i c a c i l i a t a + + + 4 + 1 4 4 4 - 1 n 
M i n u a r t i a setacea + + + + + + + 4 1 + 4 4 - 1 i n 
M u s c a r i r a c e m o s u m + + + + 1 1 1 1 + 4 4 4 4 - 1 m 
O r l a y a g r a n d i f l o r a + 4 4 i 
Orobanche alba + 4 i 
P h l eum phleoides + 1 4 4 - 1 i 



Table 3 . Continued 

Species Cover values A - D K 

21 22 23 24 2 5 26 27 28 29 30 31 32 33 34 3 5 36 37 38 39 40 

Plantago media + + I 

Poa bulbosa 1 1 + + + -1 I 

P o t e n t i l l a a r ena r i a + 2 -t 1 2 2 1 1 2 2 2 2 2 + 1 1 +-2 IV 

Rosa canina + + I 

Sanguisorba m i n o r + 1 + + 1 2 + + + + 1 + 1 + -2 IV 

Scabiosa ochroleuca + + + + + 1 1 + + -1 I I 

Sedum acre 2 1 l + + + -t + +-2 I I 

Sedum a lbum 2 2 + 1 + 1 \ 1 1 3 + 1 + 1 + + 1 +-3 V 

Sedum sexangulare 1 + + 1 2 1 1 + 1 1 1 1 1 + 1 + + + + +-2 V 

S e m p e r v i v u m h i r t u m + 1 2 + + 1 1 1 1 1 2 2 1 2 1 1 + 1 1 1 + -2 V 

Seseli osseum + + I 

S i d e r i t i s montana + + + + + r 

Silène ot i tes + + + + I 

Stachys r ec ta + + + + + + + + 1 + + + + + + + + + + - 1 V 

T a r a x a c u m off ic ina le + + I 

T e u c r i u m chamaedrys + + 1 2 2 1 1 + + + 1 + -2 I I I 

T h a l i c t r u m minus 2 + + + 1-2 I 

T h y m u s mar scha l l i anus 1 2 1 1 2 1 1 + 1 2 1 2 2 1 +-2 IV 

T h y m u s praecox + 1 1 2 + 2 1 1 +-2 I I 

Tragopogon dubius + + I 

T u n i c a proliféra + + + + I 

T u n i c a saxi f raga + + + 4 I 

V e r o n i c a p r o s t r a t a + + + + + I 

V e r o n i c a t e u c r i u m + + + + I 



Tab le 4 . D i s t r i b u t i o n l i f e - f o r m i n the 1st and 2nd sample groups 

L i f e f o r m 1st sample g r o u p 2nd sample group 

Chamaephyta 25 .2 25 .6 
H e m i k r y p t o p h y t a 41 .8 46 .2 
Geophyta 7.0 8.8 
Mik rophane rophy ta 0 .2 
Hemi the rophy ta 4 .0 4 . 4 
T h e r o p h y t a 22 .0 14 .8 

Tab le 5. Phy togeograph ica l s p e c t r u m of the 1st and 2nd sample groups 

F l o r a l e lement 1st sample group 2nd sample group 

C i r c u m p o l a r 1.0 4 .3 
E u r a s i a n 27 .6 31 .3 
South Eu ra s i an 9.6 4 . 1 
Sou th -Cen t ra l Euras ian 0 .8 0 .9 
E u r o s i b e r i a n 0 .5 — 
European 7.5 9.5 
C e n t r a l European 23 .5 18 .9 
(Cen t ra l -European) 9 .3 7.2 
South-East European 7.5 8 .1 
E a s t - C e n t r a l European 4 . 1 3 .8 
M e d i t e r r a n e a n 11 .6 5.9 
(Medi te r ranean) 25 .8 2 7 . 7 
Submedi te r rane an 20 .2 18.7 
(Submediterranean) 1.3 4 .7 
Pon t i an 9.6 7.9 
(Pontian) 3.9 1.8 
Ba lkan 9.0 7.0 
Carpa th ian 4 .9 4 .5 
E a s t - A l p i ne 4.9 4 .5 
Pannonian 4 .4 4 . 5 
Cont inenta l 0 . 5 1.8 
(Continental) 1 2 . 4 12.8 
Cosmopo l i t an 0 .5 2 .9 

T a b l e 6 . D i s t r i b u t i o n o f the R, T , F , N values i n the 1st and 2nd sample groui 

1st sample group 2nd sample group 

1 0 .3 2 .7 
2 9 .0 10 .8 

P 3 2 7 . 4 20 .5 
4 55.8 61 .3 
5 1 7 . 1 16.9 
0 31.8 27 .5 

1 1.1 
2 6 .7 1 0 . 1 

T 3 50.6 53.6 
T 4 41 .6 33.8 

o 

0 9 .0 17.8 

1 
2 

4 7 . 5 
75 .4 

49 .8 
76.6 



1st sample group 2nd sample group 

F 
3 
4 
5 
0 

9.6 14 .4 

0.5 

N 

1 
2 
3 
4 
5 
0 

54.5 
63.6 

9.6 
1.8 

3.9 

55.6 
67.6 
10.6 

1.4 

4.7 

Eco log ica l p a r a m e t e r s : R = s o i l pH r e q u i r e m e n t , T = t empera tu re r e q u i r e m e n t , F = wa te r 
r e q u i r e m e n t , N = n i t rogen r e q u i r e m e n t 

B R A U N - B L A N Q U E T , J . (1964): P f l anzensoz io log ie . - W i e n - N e w - Y o r k , 865 p p . 
SOO, R . (1964-80): Synopsis sys temat ico-geobotan ica f lorae vegeationisque Hungáriáé I - V I . - A k a ­

démiai Kiadó, Budapest (1964): 519 p p . , (1966): 655 p p . , (196 8): 506 p p . , (1970): 614 p p . , 
(1973): 723 p p . , (1980): 556 p p . 

Authors* address : D r . Z . K . D O B O L Y I 
T . S Z E R D A H E L Y I 
Botan ica l Depar tmen t o f the 
Hungar ian N a t u r a l H i s t o r y Museum 
Budapest, Pf : 222 
H-1476 
HUNGARY 

R E F E R E N C E S 




