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A b s t r a c t : Cenological investigations on rocky grasslands have been c a r r i e d 
out in two sites of the P i l i s Mountains in i ts limestone range. At each of the 
two sites 25 samples have been examined and compared with each other ac­
cording to their f l o r a l elements, ecological requirements , l i f e - fo rms and ceno­
logical characters . The divergence of the f lo r i s t i c l i s t of two groups has been 
explained by degradation processes. The data were analysed by cluster analy­
sis wi th the help of computer. 

INTRODUCTION 

The main a im of the P i l i s Biosphere Reserve is to preserve the various biotic com­
munities for the future. There are several rocky grassland communities with various spe­
cies composition on the southwest limestone slopes of the P i l i s Mountains. Having or ig ina t ­
ed in the Tr i a s s i c and having cracked in the T e r t i a r y per iod, the slopes and cl i f fs presented 
various possibi l i t ies for the formation of rocky grassland communit ies . It is possible to 
compare this long rocky grassland zone (about 14 km) with spots of s i m i l a r character . The 
unbroken oak-forest (Quercetum petraeae-cerr is) at the top of the slope is fragmented grad­
ually and rocky grassland association patches are organized. The size of these fragments is 
to a great extent influenced by the mic ro re l i e f . Treeless communit ies s tart f rom here on 
xerophilous spots. 

We marked two areas in this rocky grassland vegetation s i m i l a r to each other in many 
characters . These sample plots belong to the Cleistogeno-Festucetum rupicolae association 
(SOÓ 1964- 1980). SOÔ presented data about this association f rom the Keszthelyi Mountains, 
of a "Carex humil i s -Fes tuca sulcata-Stipa joannis association complex" (1930). Later POL­
GÁR gave a f lo r i s t i c l i s t f r o m a s i m i l a r association (1933). M Á T H É ' s vegetation studies 
(1956) provided several detailed pieces of about this association. ZÓLYOMI published in his 
paper (1958) a f l o r i s t i c l i s t f rom a "Diplachno-Festucetum sulcatae m a t r i c u m " association 
of the Budai Mountains. 

The object of my study was to examine how changes of the environmental complex i n ­
fluence the changes in the species composition of the rocky grassland community. 

M A T E R I A L AND METHOD 

The f i r s t sample area (I) is close to the " K l a s t r o m - s z i r t e k " , where 25 quadr.ates each 
of l x l m were sampled to the BRAUN-BLANQUET method (1964). It was presumed that the 
changes in the species composit ion of the rocky grassland community were caused by the ex­
cessive mouflon stock. Cer ta in ly there are many wi ld an imal t racks in this area. The second 



sampling area (II) is close to " Ö r e g - s z i r t " . The surroundings of the " Ö r e g - s z i r t " is s i m i l a r 
to that around the " K l a s t r o m - s z i r t e k " but I did not find any signs of damage caused by wi ld 
animals or any marks of degradation. These sample plots are here considered as a control 
area. Twenty-f ive quadrates were sampled here, too (see Table). 
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The data were collected f r o m May to 
September. Exposi t ion of the slope was 
southwest and south-southwest wi th a gra­
dient of 3 0 - 5 0 ° . The d i s t r ibu t ion of the f lo­
r a l elements, l i f e - fo rms and cenological 
characters of the species can be seen in 
F i g . 1. In F i g . 2 the notation i s as fol lows: 
R (soil requirement) , T (temperature re ­
quirement) , F (water requirement) and N 
(nitrogen requirement) . We used this para­
meters as given by SOÓ (1964-1980) and 
PRISZTER (1985). The B R A U N - B L A N Q U E T 
cover values were t ransformed by the van 
der M A A R E L method (1979) to render them 
suitable for analysis by a computer pro­
gramme. The data of the sample plots were 
processed with the help of computer, using 
CZEKANOWSKI's index of s i m i l a r i t y in a 
cluster analysis (see the dendrogram in 
F i g . 3). 

F i g . 1 Dis t r ibu t ion of l i fe - forms, cenological 
characters and phytogeographical spectrum 

in the two sampled areas 



F i g . 2 Dis t r ibu t ion of the R, T , F , N values in the two sampled areas 
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F i g . 3 Dendrogram of a ma t r ix of CZEKANOWSKFs index of s i m i l a r i t y 



RESULTS 

The phytogeographical spectrum shows that the number of cosmopolitan and adventive 
species is almost the same in both sites. There is no essential difference between the f lo ra l 
element groups. 

F r o m the point of view of cenological character site I is considerably the poorer of 
the two sites in Festuco-Brometea and Quercetea elements. Instead of these species indif­
ferent elements and the members of weed associations appeared (e. g. Eryngium campestre, 
Sideri t is montana, Chondri l la juncea, Fumar ia schle icher i ) . 

The l i f e - f o r m dis t r ibut ion unambiguously shows the dominance of therophyton and hemi-
therophyton species in site I . It can be seen in the disturbed grassland communities the pro­
portion of geophyton, chamaephyton and hemikryptophyton species decreased and these spots 
are occupied by therophytons and hemitherophytons of great reproductive capacities. These 
species abundances are probably proportionate to the degree of degradation. 

I also made attempts to examine other parameters as we l l . It can be seen in F i g . 2 
that the R Q values are high, indicating that several species have no special soi l r equ i re ­
ments. They occur in several grassland communit ies . There is no notable difference be­
tween the sites in this respect. 

The high Rg and R 4 values indicate the great number of basophilous species. 
I could distinguish between the two sites f rom the point of view of temperature requ i re ­

ment. The number of species in common is low. This is shown by the sma l l absolute value 
of TQJJ. The large number of species of site I I belongs to the groups of the normal and ther-
mophilous species. The value T Q . indicates that many more different species occur in site I . 
( T 0 j ^ . TQJJ ). The most character is t ic figure of a l l is the d is t r ibut ion of water requirements . 

Water is the most impor tant parameter in xerophilous communities l ike the ones studi­
ed, water l i m i t s the life processes, the species' range, etc. So the indifferent species are 
very few in both sites. 

Comparing the two groups f rom the point of view of nitrogen requirement , they are ob­
viously different f rom each other ( N Q ^ ^ N 0 j ). There are less indifferent species in the 
" Ö r e g - s z i r t " si te. Species of ni t rophilous character occurred exclusively in site I , this char­
acter does not appear in site I I . 

Summariz ing the differences of species composit ion of the two areas, therophytons and 
hemitherophytons part ly take the place of the kryptophytons and hemikryptophytons because 
of erosion, disturbed grass surface (treading of the grass), and the overcrowded stock of 
game. General ly the species composition becomes poor and patches consisting of few species 
appear in the communities (Bromus squarrosus, Agropyron repens). Some are observed in 
the P i l i s Mountains where the degree of degradation is so high that the plant cover consisted 
of only therophytons of short l i f e -cyc le . In site I I observed the expansion of Agropyron re - 
pens , A . in te rmedium, Arena r i a se rpy l l i fo l i a , Bromus squarrosus and Centaurea mic ran - 
thos. 

According to mic roc l imate measurements (HORÁNSZKY 1964), the appearance of the 
above-mentioned grass species changes the temperature conditions above the so i l surface at 
30 cm height. So in the grass patches the or ig ina l ly observed extreme temperature fluctua­
tions decrease. The changed mic roc l imate provides an opportunity for the establishment and 
expansion of other therophyton species which avoid temperature fluctuations. So in some de­
graded patches (near site I) the succulent species completely disappeared (e.g. Sempervi- 
vum h i r t u m , S. marmoreum, Sedum spp. ). 

In F i g . 3 we can see the dendrogram of a cluster analysis of a ma t r i x of CZEKANOW-
SKI's s i m i l a r i t y index. Eight groups are obtained at 0. 3 s i m i l a r i t y value. The f i r s t four 
clustered groups fo rm the sample plots (24 quadrates) of the degraded area ( K l a s t r o m - s z i r ­
tek). The other four groups comprise the sample plots (2 6 quadrates) of the control area 
( Ö r e g - s z i r t ) . Only one quadrate f rom site I was allocated to site I I . The dendrogram clear­
ly shows the separation between two areas. 

A c k n o w l e d g e m e n t s are due to D r . M . RAJCZY for his advice on suitable methods 
for the computer analysis. 



T a b l e 
Species and their cover values in sample plots 

Species 

Samples I Samples II 
Species 1 2 3 4 5 6 7 8 9 10 1112 13 14 15 16 17 18 19 20 21 222324 25 2f 27 2Í 29 30 31 32 33 34 35 36 37 37 39 40 41 42 434445 46 47 48 -19 50 

Cerasus mahaleb (L, ) Mill . + 

Fraxinus ornus L . + 4 4 2 + 

Quercus pubescens Willd. 1 

Bryophyta synusium 2 2 

Achillea pannonica Scheele + 2 1 1 2 

Agropyron intermedium 
(Host. ) P . B . 3 

Agropyron repens (L. ) P . B . 1 + + + 1 2 1 1 3 2 2 2 2 2 2 S 5 1 + 

All ium flavum L . + 2 2 1 1 2 + 1 + + + + + 1 + + 3 + + + + + + 

All ium montanum F . W. 
Schmidt + + + 2 + 1 2 1 3 4 3 2 2 3 2 2 3 2 2 + 

All ium scorodoprasum L . + + 

Alyssum montanum L . 2 2 2 2 1 2 2 + 1 2 1 2 2 

Anthemie tinctoria L . + + + 1 1 + + + 

Anthericum liliago L . 2 1 

Anthericum ramosum L . 1 1 + + 

Arenaria serpyllifolia L . 2 2 2 1 1 1 2 +- + + 

Artemis ia campestris L . + + + + 1 1 

Asperula cynanchica L . + + + + + 1 1 1 1 1 + 1 + 

Asplenium ruta-muraria L . + + + + + + 

Asplenium trichomanes L . + 

Aster l inosyris fL.) Beruh. 2 1 

Brachypodium pinnatum 
( L . ) P. B . 3 

Bromus squarrosus L . + + 2 2 

Bupleurum falcatum L . + + + + + + 

Calamintha acinos C l a i r v . + 1 + + + + + + + + + 

Campanula rotundifolia L . + + + 1 

Cardaminopsis arenosa fL.) 
Hay + 

Centaurea sadleriana Janka 3 1 + 

CentAurea micranthos S. G. 
G m e l . 2 1 + + 1 1 + + + 1 

Cerastium pumilum Curt. + 

Cerasus mahaleb ( L J Mil l . + 2 1 + 



Table (cont. 1) 

Species 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 2627 28,29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 4445 4647 48 49 TO 

Cleistogenes serotina (L . ) Keng 

Clematis vitaiba L . 

Chondrilla juncea L . 

Consolida regalis S. F , Gray 

Cuacuta epithymum (L. ) Nath. 

Cynodon dactylon (L. ) F e r s , 

Cynoglossum officinale L . 

Dactylis glomerata L . 

Dianthus pontederae Kern. 

Eryngium campestre L . 

E r y s i m u m sp. 

Euphorbia cyparissias L . 

Festuca valesiaca Schluck 
ex Gaud. 

F r a g a r i a vesca L , 

Fraxinus ornus L . 

Fumar ia schleicheri Soy. - V i l l . 

Galium sparine L . 

Galium verum L . 

Geranium sanguineum 1. 

Helisnthemum nummularium 
(L . ) Mi l l . 

Hieracium pilosella L . 

Hypericum perforatum L . 

Inula ensifolia T . 

Inula oculus-Christi L . 

I r i s pumila L . 

I r i s variegata L . 

Koeleria eristata (L . ) P e r s . 

Lactuca perennis L . 

L inar ia angustissima (Lois.)Borb. 

Linar ia genistifolia ( L . ) Mill . 

Medicago prostrata Jacq. 

Melandrium album (Mill.) Garcke 

Melica ciliata L . 

Muscari comosum (L . ) Mill, 

Myosotis strieta Link inR.etSch. 

2 + 1 1 2 2 

2 3 3 2 4 2 3 3 3 4 4 4 2 4 2 2 2 2 2 

1 + + + 1 

2 2 2 2 2 1 2 3 2 2 2 



T a b l e (cont. 2) 

Spec ie s 1 2 3 4 5 6 7 

Odontites r u b r a (Baumg.) O p i z 

Orobanche sp . 

O r y z o p s i s v i r e s c e n s (Tr in . ) B e c k 

P a p a v e r dubium L . 

P h l e u m phleoides ( L . ) K a r s t e n 

P o a bulbosa L . 

Polygonatum odoratum (Mill.) Druce 

Potent i l la a r e n a r i a B o r k h . 

P r u n u s 3pinosa L . 

Q u e r c u s pubescens W i l l d . 

R o s a sp . 

S a l v i a p r a t e n s i s L . 

S a n g u i s o r b a m i n o r Scop. 

S c a b i o s a o c h r o l e u c a L . 

S c o r z o n e r a a u s t r i a c a W i l l d . 

Sedum a c r e L . 

Sedum a lbum L . 

Sedum m a x i m u m ( L . ) Hoffm. 

Sedum sexangu lare L . 

S e m p e r v i v u m h i r t u m J u s l . 

S e m p e r v i v u m m a r m o r e u m G r i s . 

S e s e l i o s s e u m C r . 

S i d e r i t i s montana L . 

Sorbus a r i a ( L . ) C r . 

Sorbus t o r m i n a l i s ( L . ) C r . 

S tachys r e c t a L . 

S t ipa c a p i l l a t a L . 

T e u c r i u m c h a m a e d r y s L . 

T e u c r i u m montanum L . 

T h e s i u m l inophyl lon L . 

T h y m u s g l a b r e s c e n s W i l l d . 

T h y m u s m a r s c h a l l i a n u s W i l l d . 

V e r b a s c u m sp. 

V e r o n i c a s p i c a t í i L . 

V i n c a h e r b a c e a W. et K . 

V i o l a a r v e n s i s M u r r . 

V i o l a odorata 1.. 

V i o l a s p . 

"Xeranthemum annuum L . 

+ + + + 1 

2 2 2 1 1 

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 262728 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 
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1 2 1 1 1 2 
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