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PHYTOSOCIOLOGICAL EVALUATION AND MULTIVARIATE
ANALYSIS OF THE HABITAT OF LINUM DOLOMITICUM
BORBAS (LINACEAE)I.
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Phytosociological evaluation of Linum dolomiticum habitat has been carried out based on 45 relevés.
The data matrices of the cover values and the phytosociological characters were analysed by a num-
ber of multivariate methods. The habitat shows the closest similarity to the following plant communi-
ties: Seseli leucospermi-Festucetum pallentis, Stipo eriocauli-Festucetum pallentis and Seseli leuco-
spermi-Brometum  pannoniéi. The phytosociological composition of a high number of relevés, taken
from the Linum dolomiticum habitat, proved to be transitional among the dolomite grassland commu-
nities. With 2 tables and 6 figures.
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INTRODUCTION

Linum dolomiticum is a strictly protected, endemic, pre-glacial relict plant
species of Hungary. The distribution of this species is extremely narrow: it lives
only inaregion of one square kilometre in Buda Hills near Pilisszentivan (47°36' N,
18°52' E). Its characteristic habitat is open and closed dolomite rock grasslands. It
has one population only, which consists of several stands separated by closed for-
est. Formerly the population could be somewhat larger but its area of distribution
was partly afforested by Pinus nigra, which mostly eliminated the grassland com-
munities at the sites (CSONTOS et al. 1996, TAMAS 2001).

Phytosociological studies of the Linum dolomiticum habitat were carried out
by MESZAROS-DRASKOVITS (1967). According to her studies the habitat belongs
to two vegetation types: open and closed dolomite grasslands. The open grassland
is identical with the Seseleo leucospermi-Festucetum  pallentis Z6lyomi 1966 plant
community, and the closed one is a transition between two plant communities: Se-
seleo leucospermi-Festucetum  pallentis Zo6lyomi 1966 (1) and Festuco pallenti-
Brometum pannonicae Zd6lyomi 1966 (2). This transition was considered by Mé-
szaros-Draskovits as a sub-association of the (1) community and she has given ita
provisional name: brometosum pannoniéi  (MESZAROS-DRASKOVITS 1967). This
subassociation has been described as a new plant community by BORHIDI (1996):
Seseli leucospermi-Brometum  pannoniéi  Borhidi 1996.



Sampling of the Linum dolomiticum habitat by MESZAROS-DRASKOVITS (1967)
covered a relatively small part of the area of distribution only. Within the frame of
the National Biodiversity Monitoring Program of Hungary the total distribution of
Linum dolomiticum was mapped precisely in 2001 (posoLY! 2001 ). Accordingto
field experience Linum dolomiticum occurs not only in the described plant com-
munities, but in other different vegetation types, too. Since both the species and its
habitat have a relict character, phytosociological study of the complete area would
be useful and informative for the better knowledge of the vegetation history of the
Pannonian Basin.

On the basis of the species composition and dominance of the original relevés
the following questions arise:

1) How homogeneous the vegetation of the Linum dolomiticum habitat is?

2) What are the phytosociological distances among the investigated habitat
and the dolomite grassland communities listed in Table 2?

To find answers to these questions multivariate data analysis of the relevés
made by MESZAROS-DRASKOVITS (1967) has been performed. Inthe future based
on my own new relevés, phytosociological analysis of the complete distribution
area of Linum dolomiticum is planned.

MATERIAL AND METHODS

The multivariate data analyses were based on 45 phytosociological relevés of 2 m x 2 m size
taken on the habitat of Linum dolomiticum near Ordégtorony in the vicinity of Pilisszentivan
(MESZAROS-DRASKOVITS 1967). Numbering of the original relevés in the present analyses is given
in Table 1.

Five additional relevés were included in the multivariate analyses, each of them representing
one of the dolomite grassland communities, marked by letters A to E (Table 2), which were compiled
from the original descriptions (ZOLYOMI 1958, BORHIDI 1996). Allthe five represented communi-
ties belong to the Bromo-Festucion pallentis Zélyomi 1966 alliance (BORHIDI 1996). These relevés
served as references in the comparisons made by classification and ordination methods indicating the
place of the five relevant plant communities.

Table 1. Numbering of the relevés in the multivariate data analyses

Number of the relevés Number of the original relevés in
in the multivariate data analyses Mészaros-Draskovits (1967)
1-20 Table 1, 1-20

21-45 Table 2, 1-25



Table 2. Plant communities represented by the additional relevés

Mark of the relevés in the Plant community
multivariate data analyses

A Seseli leucospermi-Festucetum pallentis Z6lyomi 1958
B Stipo eriocauli-Festucetum  pallentis Z6lyomi 1958

C Chrysopogono-Caricetum humilis Zélyomi 1958

D Seseli leucospermi-Brometum  pannoniéi  Borhidi 1996
E Festuco pallenti-Brometum  pannoniéi  Z6lyomi 1958

The relevés were analysed by the following multivariate methods with SYN-TAX 5.1 and
SYN-TAX 2000 program packages (PODANI 19937 2001).

1) hierarchical classifications

distance optimising procedure: group average (UPGMA)

global optimisation

2) ordinations

centered principal component analysis (PCA)

principal coordinate analysis (metric multidimensionalscaling; PCoA)

correspondence analysis (COA) (symmetricweighting)

3) block clustering (of raw data matrices), sum of squares

The applied distance coefficients: Euclidean distance, Bray-Curtis-index and similarity ratio
(PODANI 1997).

All mentioned multivariate analyses were performed on two data matrices:

"Matrix A": relevé/species matrix: 50 objects/113 variables. The original cover values
(MESZAROS-DRASKOVITS 1967) were converted to a numerical scale of 0 to 9 (MAAREL 1979).
Nomeclature of the plant names follow HORVATH et al. (1995).

"Matrix B":relevé/phytosociological character matrix: 50 objects/17 variables. The variable
values were calculated in the following way: cover values of species having the same
phytosociological character were summed pro relevés. The phytosociological characters of the plant
species were taken from BORHIDI (1993).

RESULTS

Analyses of the data matrices provide information on the one hand about the
phytosociological structure of the Linum. dolomiticum habitat, on the other hand
about the relations of the habitat to the dolomite grassland communities.

Results of all applied multivariate methods were used to determine the simi-
larities and distances of the relevés. Ordinations play an essential part inthe analy-
sis of the data structure and were used first of all to determine the homogeneity of
the groups of the relevés. The principal component analysis, the principal coordi-
nate analysis and the correspondence analysis brought almost the same results.
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Fig. 1. Dendrogram of the relevés based on cover values (matrix A), group average (UPGMA),
Bray-Curtis-index.
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Fig. 2. Dendrogram of the relevés based on phytosociological character (matrix B), group average
(UPGMA), Bray-Curtis-index.



Among the classifications the distance optimising group average method (UPGMA)
and the global optimising method produced similar grouping inside the data matri-
ces. Block clustering of the two data matrices shows the relations between the
groups of relevés and the variables. Allmethods confirm that the relevés are ex-
tremely heterogeneous and cannot be divided into two clearly separate groups as
done by MESZAROS-DRASKOVITS (1967).

The most important results of the classifications, ordinations and block clus-
tering are given in the Figs 1-6.

Relevés Nos 1-14 stand close to the Seseli leucospermi-Festucetum pallentis
ZA4lyomi 1958 and to the Stipo eriocauli-Festucetumpallentis Z6lyomi 1958 (Figs
1, 3) on the basis of the floral composition but in view of phytosociological charac-
ter they are not identical with these two communities (Figs 2, 4).

Fig. 3. Centered principal component analysis (PCA) of the relevés based on cover values (matrix A).

The first two dimensions explain ca 47 per cent of the variance. Coordinates of the missing relevé

"C" on the Axis land Axis 2, respectively: 0.5, 11.7. (Relevésin the circle |: 2,4, 6,9, 10, 11,and in
the circle Il: 35, 36, 38, 41, 42, 43).



Based on all applied multivariate analyses the relevés Nos 35, 36, 38, 39,41,
42, 43 belong to the Seseli leucospermi-Brometum  pannoniéi  Borhidi 1996. Ac-
cording to Borhidi (1996) the relevé No. 43 is the lectotypus of this community.

A number of the relevés cannot be included neither in the Seseli leucosper-
mi-Festucetum pallentis Z6lyomi 1958 nor in Seseli leucospermi-Brometum pan-
noniéi Borhidi 1996. The ordination methods show that these relevés stand be-
tween the two types of vegetation and their pattern is diffuse in the abstract space
of the variables. These can be considered as several kinds of transitions among the
open and closed dolomite grassland communities (Figs 3-4) and correspond to
Z6lyomi's coenotone hypothesis regarding survival of relict species (ZOLYOMI
1987).

According to the block clustering of the "matrix A" the differentiating species
between the closed and open dolomite grassland are Bromus pannonicus, Phyteu-
ma orbiculare, Campanula rotundifolia, Alyssum tortuosum and Fumana procum-
bens (Fig.5). The phytosociological characters have no characteristic part in sepa-
ration of the vegetation types (Fig. 6).

Fig. 4. Centered principal component analysis (PCA) of the relevés based on phytosociological char-
acter (matrix B). The first two dimensions explain ca 78 per cent of the variance. Coordinates of the
missing relevés on the Axis 1and Axis 2, respectively: "C": 31.0, -17.6; "E": 17.5, 9.1.



Fig. 5. Significant parts of block-clustering of the relevésbased on cover values (matrix A). Abbrevi-
ations of the names of plant species follow the "MEMO" field in HORVATHet al. (1995).



Results of all multivariate methods show that the investigated part of the Li-
num dolomiticum habitat does not belong to the Chrysopogono-Caricetum humilis
Z6lyomi 1958 and the Festuco pallenti-Brometum pannoniéi  Zo6lyomi 1958 com-
munities.

Fig. 6. Block-clustering of the relevés based on phytosociological character (matrix B). Abbrevia-
tions: Sed-Scle = Sedo-Scleranthetea, Fes-Brom = Festuco-Brometea, F.lia va = Festucetalia vale-
siacae, F.ion va = Festucion valesiacae, A.-F.ion = Asplenio-Festucion pallentis, B.-F.ion = Bromo-
Festucion pallentis, S 1-F pa = Seseli leucospermi-Festucetum pallentis, F.lia vg = Festucetalia vagi-
natae, F.ion vg = Festucion vaginatae, Mol-Arrh = Molinio-Arrhenatheretea, Q.lia ip = Quercetalia
robori-petraeae, Q.ion rp = Quercion robori-petraeae, Q.-Faget = Querco-Fagetea, Q.lia pu = Quer-
cetalia pubescentis-petraeae, Orn-Ostr = Orno-Ostryon, Pru spin = Prunetalia spinosae, Indiff. = In-
different.



DISCUSSION

Based on the results of the multivariate analyses we can come to partly differ-
ent conclusions about theLinum dolomiticum habitat than MESZAROS-DRASKO-
VITS (1967). The open dolomite grassland belongs totwo plant communities not
only to one. Phytosociological status of one part of the closed grassland was deter-
mined correctly by MESZAROS-DRASKOVITS (1967), but further parts should be
considered as transitions among several grassland communities.

Traditional descriptions of the plant communities are based first of all onthe
floral composition and dominance. Differences between theresults based on the
floral composition and the phytosociological character indicate the importance of
species attributes when characterising ofplant communities.
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