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The intensity of corrosion processes in karst dolines changes as a function of 
oecological characteristics of doline soils. By regulating the circumstances of soil 
temperature and humidity — the microclimate, and by changing the content of 
soil air — the micro — and macroenvironment have influence on the degree and 
effectivity of corrosion processes which go through the soil. It has been proved on 
samples taken from Hungarian karst areas that special changes in soil temperature 
and humidity will cause differentiation in the development of bacteria population. 
(BÁRÁNY — G. MEZŐSI 1977). 

Microflora and fauna in tight connection with macroflora can change the oeco-
logical circumstances of soil. Because of the above mentioned biogene i.e., soil tran-
sformations the intensity of the process of karrs is higher on the majority of Hun-
garian karsts than on the relatively smaller bare surfaces. It seems to be reasonable 
to extend our investigations on to the composition of doline macroflora besides 
that of microclimate and microflora. 

The vertical arrangement of doline flore is the opposite of that of the high moun-
tains as a consequence of microclimate circumstances. The above inversion was shown 
in Jugoslavian dolines by J. HORVÁTH (1953) and later by I. GAMS, (1972). 
R. GEIGER, (1961) referring to W. SCHMIDT'S investigations in Lower—Austria 
(Gstettneralm doline) mentions the inversion of flora in dolines. The inversion is ex-
pressed in the changing of the type of growth which is indicated ve clearly in the map 
of the doline he called mrazisca (I. GAMS, 1972). 

From among the Hungarian associational experiments the analysis carried out 
in the Bükk Mountains by N. BACSÓ andxB. ZÓLYOMI, (1934) can be consid-
ered as a pioneering work. They report of Nardetum montanum festucetosum ovinae 
at the bottom of the Nagymező doline and of the drought-resistant Festucetosum 
sulcatae on the southern slope. 

According to P. JAKUCS (1961) the characteristic associational types of Hun-
garian dplines are those of lower alpine Nardo-Festucetosum ovinae and Nardetum 
strictae. This type of association consists mainly of grasses, has fibrous root-system 
and covers the ground thickly. Because of its acid-producing rootlets it can trans-
form the rock surface of mountains even through the direct corrosion of limestone. 
(P. JAKUCS, 1956), 

Á. LEHMANN (1974) analysed the relationship of climate and flora in the Me-
csek Mountains. He also pointed out the inversion of the flora on the example of a 
doline in Abaliget and explained all that as a consequence of microclimatic inversion. 
He described a Fagion type of associaton. 
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The aim of the present study is to try to give a comperative analysis of the flora 
of the differently exposed slopes in the dolines of the Bükk Mountains with special 
emphasis on the species composition, covering up percentage (domination %) and 
oecological indication. 

Our investigations were carried out in 5 smilarly situated unwooded dolines (2 in 
Kurtabérc and 3 in Nagymező) in July and August of 1979 in the form of taking 
1 X1 m quadrat-samples and determining the species of plants. During the course 
of sample-taking we noted the degree of domination i.e., its corresponding covering 
up percentage on the basis of the AD scale used in botanical practise (A. SCAMONI, 
1963). 

The evaluation of mass-relations was not considered necessary since our aim 
was to show the expositional differencies as it was done in our earlier study, on micro-
climate, soil humidity and bacteria. Also in this case the analysis of flora, as an im-
portant oecological factor, serves as an indirect proof of assimetrical doline develop-
ment. 

The majority of the retraceable species belong to the class of Festuco-Brometea 
from coenosystematical point of view. But in the dolines there are a number of species 
of the Arrhenatheretea class. Within this class some of the representatives of the 
Festucetalia valesiaceae and those of Arrhenatheretalia series were also found among 
the members of the doline association. 

Near the beeches (on the edge of the dolines) species characteristic of the Fage-
talia series of Querco—Fagetea class, e.g.: Aegopodium podagraria, Daphne meserum, 
etc., were also found. 

The class of Nardo—Callunetea constitutes an important component of the 
doline flora and so does the Nardo—Agrostion tenuis group of the Nardetalia series, 
the most important of which are Nardus stricta and Agrostis tenuis in the association 
of Festuca ovinae-Nardetum. 

So according to the coenosystematic arrangement the majority of the species 
belong to the characteristic plants of steppe, rock-grass covered slopes, short-grass 
grounds, mountains and hay-fields (Tables 1., 2.). 

Having done the domination investigations we have come to the conclusion 
that Arrenatherum elatius (5—75%) and Nardus stricta (5—50%) have the highest 
covering up percentage as they could be found on each slope. The covering up per-
centage was also high in the case of Galium mollugo, Molinia coerulea, but Centaurea 
scabiosa could be found on all the four slopes with the covering up percentage of 
5—25 % (in one case this species had 75 % on the western slope) and Fragaria vesca 
had about 5 % covering up percentage on every slope. 

Achillea millefolium, Raniinculus polyanthemos, Briza media, Carlina acaulis, 
Veronica prostrata, Valeriana officinalis, Pimpinella saxifraga, Phleum phleoides, 
Plantago media, Asperula cynanchica, Viola hirta, Euphorbia salicicolia, Thymus 
glaberscens, Filipéndula vulgaris, Serratula tinctorica, Rumex acetosa could be met 
with 5% or even lesser covering percentage on all the four slopes. 

Galium verum (5—25 covering up %), Geranium sanguineum, Trifolium alpestre 
and Sanguisorba minor could be found on all the slopes except the southern one. The 
other species appeared on 3, 2 or 1 places depending on the type of the slopeassociat-
ion. 

The number of species found on every slope is not sufficient for demonstrating 
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Locality Nagymezö/1 Nagymezö/2 Nagymezö/3 Kurtabérc/1 Kurtabérc/2 
Species 

S lopeS S W E N S W E N S W E N S W E N S W E N 

Salvia pratensis — — — — — — — — — — — — — — — — — + — + 
Iris sibirica 2 1—2 + + — 2 — + — — — — — — — — — — — — 
Potentilla recta — 2 + 2 — — — + — — — 1 — — — — — — — + — 
Arrenatherum elatius 1 1 1—2 — 1 1 1—2 + 1 — 2—3 2 4 2 3 3 4 3—2—3 2— 
Centaurea scabiosa 1 1 + 1' — + 1 1 — 4 — — — — — — — — — — 
Molinia corulea — 1 — 1—2 — — • — + — 2 — 2 — 1 1 — — 3 — — — — 
Nardus stricta —1 — 2 2— —1 1 2 2 — 2 — — 1 + 3 3 — — — — 
Dactylis glomerata — — — — — — — — — — — + — + + — — — — — 
Origanum vulgare — — — 1 — — — — — — — — — + — — — + + — 
Galium mollugo — — — — - 1 + — — — — 1 — — 1— 2 — 3 2 1 3 — ' 
Achillea millefolium + + + 1 - f — + + — — — — — • — + + + + + — 
Fragaria vésca — + — —1 + + + —1 —1+—1— 1 — — + — + 1 1 1 
Coronilla varia — — — — — H — — — — 2—3 — — — + — — — — 
Colchicum autumnale — — — — — — — — — — — + — — — — — 1 — — 
Gentiana crutiata + + — — ;— + — — — — — — — — — — + + — — 
Luzula albida • + — + — — — — — — — — — — — — — — — — — 
Ranunculus polyanthemos + + — + + — + — + — 1 + + + — — — — — + + — 
Betónica officinalis + — + — + — + — — — — — . — — — — — — — — 
Briza media + _ + _ _ _ _ _ _ + __ + + + _ + 
Carlina acaulis + 1 — + 1 + — — — 1 + — — + — — — — — 
Succisa pratensis + + — — — + + — — — — — — — — — — — — — 
Cerastium vulgatum + + + + — — — — + — + — — — — — + — + — 
Verbascum ausztriacum — + — + + — + — + — H — — — — — — — 
Silene vulgaris — + — + — + — + — H — — — — — — 
Veronica dentata — — + + — — — + + — — + + — b + + + -f + — 
Valeriana collina — + — + — — — — — + + + — — + — + —1 + — 
Geranium sanguineum — 1 + + — + + 1 : — — — — — — — — — — — 
Dianthus deltoides — — — + — — — — — — — — — — — — — — — + 
Teucrium chamaedrys — — — + — — — — — + — — — — 1—2 1 — — — — 
Pimpinella saxífraga — — — + + — + + + + + + — — — — — — — — 
Lathyrus pratensis — — — + + — + + — — — — — — — — — — — — 

. Phleum phleoides — — + • + + + + — — — — — — — — — + + 1 + 
.Galium verum — + + + + — 1 + — — — + 1—2 — 1—2 — — — —11—2 + 
Aconitum moldavicum — 1 — — + — — — — — — — — — — — — — — — 
Plantago media — + — — + + + + + — + — — — — — + 
Asperula cynnanchica — — — — + — — + — —1 — + — + + + — + 4- — 
Filipéndula vulgaris — — — — + + + + — — — + — — — — — — — — 

-Viola-hirta — — + — + + + — — — — — — — + — _ + _ —i 
Serratula tinctorica — _— — — 2 — 3 + 1— + — — — — — — — — — — 
Potentilla erecta — — — — -\—1— — — — — — — — — — — — — — — 



Table 2. 

Locality Nagymezö/1 Nagymezö/2 Nagymezö/3 Kurtabérc/1 Kurtabérc/2 
Species 

Slope S W E N S W E N S W E N S W E N S W E N 

Rumex acetosa — — — — 4- — — — — + — + + — — — + — + — 
Scabiosa ochroleuca — — — — — — — + — — — — — — — — — — — — 
Senecio jakobaea — — — — — + — + — — — — — — — — — — — — 
Euphorbia salicifolia — — + — •— — + + — — — — + + — — — —I 1 — 
Polygala vulgaris — — — — — — — — — — — — — — — — — — — + 
Digitalis ambigua — — — — — — — + — — — — — — — — — — — — 
Prunella Iaciniata — — — — — — — + — — — — — — — — — — — — 
Alchemilla montícola — — — — — — + — 3 — —1 — — — — — — — — — 
Thymus glabrescens — — — — — — + — + — + — — — — — — + + + 
Ranunculus auricomus — — + — — + + — + — — — — — — — — — — — 
Taraxacum officinale — — — — — — + — + — — — — — — — — — 
Rumex acetosella — — + — — — — — + — — — — — — — — + — — 
Trifolium alpestre — — — — — — — — — — — + — — + — — + + — 
Hypericum perforatum — — — — — — — — — + — — 4- — — — — — — — 
Gentiana ciliata — — — — — — — — — — + — + — — —1 — — — 2—3 
Carex panicea — — — — — — — — — — — — + — — + + — — + 
Aegopodium podagraria — — — — — — — — — — — — -+- — — — — — — — 
Scrophularia nodosa — — — — — — — — — — — — + + — — — — — — 
Campanula persicifolia — — — — — — — — — — — — — — — + — — — — 
Polygonum convolvulus — — — — — + — — — — — — — — — + — + + — 
Vicia sepiurp — — — — — — — — — — — — — — — + — — — — 
Calamintha clinopodium — — — — —: — — — — — — — — — — + — — — — 
Lysimachia vulgaris — — — — — — — — — — — — — — — — + — — — 
Anthriscus silvestris — — — — — — — — — — — — — — — — + — — — 
Carduus nutans — — — — — — — — — — — — — — — — + — — — 
Viola mirabilis — — — — — — — — — — — — — — — — + — — — 
Ribes alpinum — — + — — — — — — — — — — — + — + + 1 — 
Sanguisorba minor — — — — — — — — — — — — — + — — — — — -)-
Festuca ovinae — — — — — — — — — — — —. — + . — — — — — —1 
Helianthemum ovatum — — —: — — — — — — — — — — — — — — — 3 + 
Viscaria vulgaris —' — — — — — + — — — — — — — — — — — — + 
Thalictum lucidum — — — — — + + — — — — — — — — — — — — — 
Parnassia palustris . . . . — — — — — — — — — + . + — — — — — — — — — 
Gentiana cruciata — — + — — — — — — — — — — — — — — — — — 

Allium montanum 
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the expositional defferencies, so they were excluded from the further investigations 
inspite of their considerable up percentage. . 

Species with differential appearance were of much greater help from the point 
of view of oecological arrangement. In the following the species found only on one 
slope were examined according to oecological demands. 

B. ZÓLYOMI (1964, 1966) worked out on evaluation system for plant species 
with the help of oecological indicaters taking Hungarian examples. The species found 
in the dolines were given appropriate indicator numbers applying ZÓLYOMI's 
differentiation method where (T) indicated heat balance, (W) water balance, (R) 
soil reaction and (N) nitrogen demand; then oecological average numbers were 
calculated for species found on the same places with the help of the following formula: 

Tá = — where 
rii 

Tá = the number of the average heat balance value for the found species 
Xi = oecological value 
j>i = the species number of the given oecological number 
n = the number of the found species 

The same formula was used for calculating the water balance, soil reaction and 
nitrogen-indication index numbers as well (Table 3.). 

Table 3. 

Species occurence on the N slope: T W R N . 

Salvia pratensis 6 3 .0 2 
Coronilla varia 5a 3 4 — 

Diantus pontederae 6 2 4 1—2 
Scabiosa ochroleuca 6k 2 4 1—2 
Polygala vulgaris 5a 5 3 1 
Yigitalis ambigua 5a 4 3 2—3 
Prunella grandiflora 5a 4 5 2 
Campanula persicifolia 5k 4 3 2 
Calamintha acinos 6a c 1 ' . 4 1 

Mean value index: 5,45 3,12 3,34 1,88 

Species occurence on the S slope: 

Molinia coerulea 5a 7 0 1 
Astrantia major 5a 6 4. 2—3 
Aegopodium podagraria 5 7 3 4 
Lysimachia vulgaris 5 9 0 0 . 
Anthriscus silvestris 5 5 4 .. 4—5 
Carduus nutans 5a 2 3 3—4 
Viola mirabilis 5a 5 4 0 

Mean values index: 5,00 5,86 2,58 2,15 

The number of species which did not appear anywhere else only here, was greater 
on the southern and northern slopes. One or two species could be found on the western 
and eastern slopes which could not be met elsewhere but their number was sufficient 
enough to make a comparison with their help. 
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The value of the average heat balance (Ta) was 5,45 on the northern slope (sout-
hern exposition) and 5,00 on the southern slope (northern exposition). Their diffe-
rence in value is significant because of the microenvironment they refer to. The great-
er value found in the case of the northern slope refers to a bigger extent of addition 
which has a decisive effect on the other oecological factors resulting from the expos-
ition. 

Characteristically, the average value of water balance (Wá) shows the exposit-
ional effect. Its value is 3,12 on the northern slope and 5,86 on the southern one. 
The difference in their value definitely proves the differencies in soil humidity (2,74), 
the data of which have already been shown in details earlier (I. BÁRÁNY, 1981.). 

Soil reaction is also a function of temperature and water metabolism since they 
determine the composition of species in micro- and macroflora and thus, have an 
effect on the quality of the soil reaction. The average value of soil reaction is somew-
hat higher (3,34) on the northern slope than on the southern one (2,58). 

In respect of the nitrogen indication there is no considerable expositional dif-
ference. Generally, however it should be noted that the nitrogen demand of species 
found in the dolines is not too high and its average value is between 1,00—2,50. 
(Our information about the soil reaction and nitrogen correspond well with A. 
LEHM ANN's results on the basis of his foundings in the Mecsek Mountains in 1974.) 

The appearance only on slope may be accidental in certain cases. So for the 
further verification of the tendencies only the species which were found on every 
slope except one were analyzed. (In the majority of the cases either on the northern 
or the southern slope was the place where certain species could not be found. (Table 
4.). 

In this comparison the difference in the value of the average water balance on 
the northern slopes (W, N, E slopes) and the southern (W, S, E slopes) doline halves 

Table 4. 

Species occurence on the W, S and E slope T w R N 

Potentilla erecta 5 7 0 1—2 
Succisa pratensis 5a 7 4 2 
Ranunculus auricomus 5 6 3 3 
Rumex acetosa 5 5 0 2—3 
Ribes alpinum 5a 6 4 2 

Mean value index: 5,00 6,20 2,20 2,20 

Species occurence on the W, N 
E slopes: 

Dactylis glomerata 5k 3 4 1—2 
Origanum vulgare 5 3 4 2 
Geranium sanguineum 5a 2 5 1—2 
Teucrium chamaedrys 6a 2 4 1—2 
Galium verum 5k 3 4 1—2 
Trifolium alpestre 5a 3 1 2 
Polygonum convolvulus 5 4 4 3 

Mean value index: 5,15 2,86 3,72 1,88 
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1. Figure DIAGRAMS INDICATING W-R VALUE OF SPECIES OCCURING 

ON DIFFERENT SLOPE DOLINES 

is rather striking. The difference in value is 3,40 which is significantly higher than that 
of the northern and southern slopes. Conclusions must be more carefully drawn in 
case of further differentiation of the slopes. The number of the species found only 
on two slopes is smaller, thus, their accidental number may distort the results of the 
investigation. However, even these data may have some relevance for the demonstrat-
ion of slope tendencies. The comparison of the northern and eastern slopes with the 
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southern and western ones is of particular interest for us. The same refers to the com-
parison of the northern and western slopes with the southern and eastern ones. (It 
is important to compare two slopes opposite each" other because" in thë'Biikk Moun-
tains the extension of the dolines in NW—SE and NE—SW directions is often ex-
perienced.) 

The species 'the locality of which can be found on the northern and western 
slopes have 5,25 as the value of the average heat balance and 4,00 as that of the water 
balance. On the southern and^astern slopes the value of the above species <was 4,33 
and 4.00. So, the conclusion can be drawn that in the opposite expositions a big dif-
ference is indicated as far as the heat balance is concerned. The identical values of 
water balance can be well explained by the fact that in the afternoon the southeastern 
doline quarter is exposed to longer and stronger sunshine than the others what results 
in the decrease of humidity. (In spite of this fact the index numbers cannot be taken 
in absolute value because of the small number of species.) " : 

The difference is greater in the case of the north-eastern and south-western doline 
quaters where the av rage value of water balance for the species of the northern arid 
eastern slopes id 2,50 and 5,34 in the opposite expositions. 

According to the diagram (See Figure 1.) drawn on the basis of water balance 
(W) soil reaction (R) values the number of line-preferring species is quite considerable. 
Species resistant to the chemical reaction of the soil can be found mostly on the 
southern slope. The least number of the species requiring the neutral chemical react-
ion of the soil can be found on the northern and -western slopes. The lime-preferring 
species are either on the dry or on the moderately dry slopes. Those'species" which 
prefer neutral chemical reaction are on the wet aerias. 

, As far as the water balance and soil reaction is concerned the variety of the species 
is the highest on the eastern and western, slopes. ; 

Summerizing, our results we can conclude that in bare dolines the grassy associat-
ions which are seemingly homogene in their habitat and rich in their number' of 
species, act as indicators of the special oecological circumstances on the different 
slopes. In respect of the composition of species the northern and southern, i.e., the 
northern and soùthérh halves of the dolines differ from each other. The vegetation 
experiments on the slppes in the direction of the cardinal side-points yet have to be 
analyzed, but it can already be noticed for the différencies of species on the SW and 
NE slopes the water balance, for those on the NW and SE slopes the heat balance 
différencies are responsible. 

The composition of flora according to the above exposition verifies our previous 
statements in connection with the assimetrical doline development. 
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