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ABSTRACT 

Semi-dry meadows of the Central European alliance Mesobromion erecti (class Festuco-Bromelea) are habitats 
with high biodiversity. Our first aim was to recognize the variability of species composition of central, eastern, and 
southeastern Slovenian semi-dry grasslands. The second aim was to define which environmental variables affect to 
the greatest extent the species richness and species composition of those meadows. The vegetation was sampled 
using standard procedure of the Braun-Blanquet approach. From each plot the following soil parameters were meas-
ured: pH, humus, carbonates, potassium, phosphorus; some environmental variables were also estimated by the El-
lenberg indicator values. Phytosodological releves were classified by TWiNSPAN. Five clusters were separated and 
their configuration checked in a CA-ord i nation. For the interpretation of florislical gradient, the environmental vari-
ables were correlated with the ordination axes using rank correlation test. It could be summarised that species rich-
ness is slightly positively affected by humus and nitrogen amounts. We could also conclude that soil parameters as 
pH, humus, carbonates, humidity and nitrogen contents are those environmental variables that mostly affect species 
composition of the Central Slovenian Mesobromion meadows. 

Key words: Mesobromion erect/, semi-dry meadows, species richness, classification, ordination, phytosociology, 
Ellenberg indicator values 

R E L A Z I O N E T R A V A R l A B i L i A M B I E N T A L I , R I C C H E Z Z A E C O M P O S I Z i O N E D l SPEC IE IN 
P R A T E R I E S E M I A R f D E S L O V E N E D E L L ' A L L E A N Z A MESOBROMION ERECTI 

SINTESI 
Le praterie senna ride dell'alleanza centro-europea Mesobromion erecti (classe Festuco-Brometea) vengono con-

siderate come habitat ad alta biodiversita. Scopo principale di tale studio e stato quello di riconoscere la variability 
della composizione di specie delle praterie semiaride in Slovenia centrale, orientale e sud-orientale. Lo scopo see-
on da rio invece era quello di definire quali variabili ambientali influenzano prevalentemente la ricchezza e la com-
posizione di specie di (ali praterie. II campionamento della vegetazione e stato effettuato usando la procedura stan-
dard deH'approccio di Braun-Blanquet. In ciascuna delle aree sono stati rilevati i seguenti parametri: pH, humus, 
carbonati, potassio, fosforo; a lire variabili ambientali sono state stimate attraverso I'indicatore di valori Ellenberg. I 
rilievi fitosociologici sono stati classificati con H TWINSPAN. Dalla classificazione sono emersi 5 cluster e la loro 
configurazione e stata verificata con I'ordinarnento CA. Per I'interpretazione dei gradienti floristici le variabili ambi-
entali sono state correlate con gli assi dell'ordinamento usando la correlazione di rango. Dai risultati ottenuti la ric-
chezza di specie risulta leggermente influenzata positivamente dall'humus e dalla quantita di azoto. La composizi-
one di specie delle praterie di Mesobromion della Slovenia centrale, invece, si e rivelata influenzata in prevalenza 
da pH, humus, carbonati, umiditži e contenuti di azoto. 

Parole chiave: Mesobromion erecti, praterie semiaride, ricchezza di specie, classificazione, ordinamento, fitoso-
ciologia, indicatoredi valori Ellenberg 
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INTRODUCTION 

The correlation between vegetation and environ-
mental parameters is one of the most fundamental ques-
tions contributing to understanding plant species com-
position, structure in a particular habitat, landscape and 
region (Barbour et at., 1987; Mucins, 1997). Although 
plant communities are dynamic entities undergoing 
continuous change in response to climate, land use 
patterns and intrinsic dynamics, understanding vegeta-
tion-environmental correlations at one point in time may 
heip to predict possible shifts attributed to climate and 
land use changes (Burke, 2001). 

Dry and semi-dry grasslands are one of the best-
known vegetation types in Europe {Dierschke, 1997). 
Mostly they are of semi-natural origin (Eilenberg, 1996), 
i.e. they developed by forest grazing and clear-cutting 
(Pott, 1996) or after the abandonment of arable fields 
and vineyards (Schumacher e! a!., 1995) and are main-
tained by various activities - mowing, grazing of do-
mestic animals, cutting or burning of shrubs and trees 
(Kienzle, 1979; Pfadenhauer & Erz, 1980; Witschei, 
1980). 

In Slovenia, ail secondary dry and semi-dry grass-
lands on basic, neutral and slightly acid soil on calcare-
ous bedrock (limestone, dolomite, marl, flysch - a cal-
careous sandstone) under the tree line belong to the 
class Festuco-Brometea Br.-Bl. & R.Tx. ex Klika & Hadac 
1944 em. Royer 1987 (Kaligaric, 1997a; Skomik, 2000). 
They are usually found in warm, sun-exposed areas. 
Those, in winter cold and in the summer extremely hot 
sites with shallow soil layer, often dry out completely 
through the action of wind and direct solar irradiation 
(Kierchner et ai., 1 980; Vogel, 1 981). 

With about 700 vascular plants and 200 bryophytes 
and lichens, Festuco-Brometea grasslands are among the 
most species-rich habitats in Europe (Willems, 1990). In 
the last decades they have rapidly declined in their size 
and number in Central and Western Europe (Wolkinger 
& Plank, 1981) due to the changes in traditional land-
use and extensive management (Florvat et ai., 1974; 
Willmans, 1975; Clavac et at., 1979; Kinzel, 1983). The 
consequence is fragmentation and isolation of the rem-
nant grasslands (Keymer & Leach, 1990). Other threat to 
this type of grasslands in Slovenia is their abandonment, 
where consequently secondary succession has changed 
many grasslands into scrub and forest (Kaligaric, 1997a, 
1997b, 1998). 

In Slovenia, vegetation of Festuco-Brometea class is 
quite clearly divided into two orders: the sub-
Mediterranean-lflyrian order Scorzoneretatia vtllosae 
Horvatic 1975, which is distributed in the south-western 
(sub-Mediterranean) part of Slovenia (Kaligaric, 1997a), 
and the Brometatia erecti Koch 1926 order that presents 
continental dry and semi-dry grasslands, characterised 
by sub-Atlantic-sub-Mediterranean species (Mucin a & 

Kolbek, 1993). Brometatia erecti order includes semi-dry 
and dry grasslands of western, central and southern 
Europe. This order is represented by four alliances (Dier-
schke, 1997). In Slovenia and in southern Europe, only 
alliance Mesobromion erecti (Br.-Bl. & Moor 1938) 
Oberdorfer 1957 can be found (Skomik, 2000). The 
Mesobromion erecti grasslands have slightly mesophi-
lous character - they mostly appear on sites with 
deeper, moderate humid soil, with pH values around 7. 
Therefore they are often assigned as "semi-dry" or "semi-
arid" grasslands ("Halbtrockenrasen"). As to floristic 
composition and synecology, this species-rich vegeta-
tion has an intermediate position between the extremely 
dry grasslands of the Brometatia erecti order, the acid 
grassland vegetation on nutrient-poor soils of the Cal-
luno-Ulicetea class, and the mesophilous grassland 
vegetation of the Arrbenatberetalia order (Mucina & 
Kolbek, 1993). 

Until now, only few qualitative descriptive studies of 
the Brometatia erecti vegetation in continental parts of 
Slovenia have been published (Tomazic, 1941, 1959; 
Petkovfek, 1970, 1974, 1977, 1978). The main objec-
tive of those studies was to describe the associations ac-
cording to the Braun-Blanquet approach (Braun-
Blanquet, 1964). 

One of the major aims of the present work was to 
understand the variation in species composition and 
species richness of the central, eastern and south-eastern 
Slovenian semi-dry grasslands (Mesobram/on erecti alli-
ance) in ecological terms using field data and numerical 
methods. 

MATERIAL AND METHODS 

In the year 1999, 35 plots (size of 25 m2) of semi-dry 
grasslands from the alliance Mesobromion erecti were 
selected in central, eastern and south-eastern Slovenia 
(Fig. 1). Vegetation on the plots was sampled using 
standard procedure of the Braun-Blanquet approach 
(Braun-Blanquet, 1964; Westhoff & van der Maarel, 
1973; Dierschke, 1994). Taxonomic. nomenclature fol-
lows Martincic et at. (1999) except for Brornus erectus. 
The following taxonomically complicated groups are 
presented as aggregates (agg.): Bromus condensatus, B„ 
erectus and B. Iranssytvanicus as Bromus erectus agg., 
Brachypodium pinnatum and B. rupestre as Brachypo-
dium pinnatum agg.; Leucanthemum ircutianum and L 
vulgare as l eucanthemum vutgare agg.; G. moltugo, G. 
tucidum and C, album as Galium mollugo agg. All the 
grasslands are used as meadows, mown twice or at least 
once a year. Management exclude fertilisation, grazing 
or other treatments. 

From each plot the following soil parameters were 
analysed: 1. pH (measured in 0.1 N solution of KC1 by 
glass electrode), 2. humus (Walkey-Black method), 3. 
carbonates (CaC03) (volumetric by Scheibfer calcio-
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Fig. 1: Sampling plots distributed across central, eastern and south-eastern Slovenia. Legend: • - 1M cluster, O -
T d cluster, • - 3rd cluster, • - 4th cluster, m - 5th cluster. 
SI. 1: Vzorčtšča v osrednji, vzhodni in jugovzhodni Sloveniji. Legenda: • - 1. skupina, O - 2. skupina, © - 3. sku-
pina, • - 4. skupina, M - 5. skupina. 

metre), potassium (K20) (flame photometry), and phos-
phorus (P) (spectrophotometric measurements of the 
coloured complex). Some environmental variables were 
estimated by weighted (species frequencies are weights) 
averages of Ellenberg indicator values (Ellenberg et al., 
1991) for light, humidity, temperature and nitrogen 
content. 

Species richness per 25 nr was defined for each 
plot. 

For the numerical classification Two-Way-INdicator-
SPecies-ANaiysis (TWINSPAN; Hill, 1979) was applied. 
It was run using the computer program VEGI (Reiter, 
1998). Correspondence Analysis (CA) was used to ordi-
nate releves (plots) using the computer package STATIS-
TICA (Hirschfeld, 1935; Hill, 1973). 

For the interpretation of gradients extracted from CA 
ordination the environmental variables and richness 
values were correlated with the ordination axes. All cor-
relations were tested by Spearman's rank correlation 
test, which was carried out using non-parametric statis-
tics in STATISTICA. 

RESULTS AND DISCUSSION 

were separated. For each cluster blocks of species, con-
firming slightly diverse species composition of the 
relevés, are shown in the table. Clusters do not represent 
phytogeographycally based units, nor management-
dependent units. They entirely depend on ecological 
conditions, varying due to the soil characteristics. Clus-
ter 1 includes 7 plots. Differential species of the cluster 
are Agrosu's capillaris, Festuca filiformis, Polygala vut-

• •••••• OOOOO •••••••• o•••••• • ammiBB 21 11 Î. Js 23 M 35 31 T si !3 15 S2 as 23 12 t a ig si lî M (ÏDÎ76 

1 
<N=35) 

Classification and ordination of the relevés 

Phytosociological relevés of 35 plots are shown in 
Table 1. Sequence of the relevés is according to the 
TWINSPAN classification (Fig. 2). By classification pro-
cedure, five clusters with a size from 5-8 relevés (plots) 

Fig. 2: TWINSPAN tree with 5end-clusters. The number 
of group and the number of plots (N) are shown for 
each node. 
SI. 2: TWINSPANOVO drevo s petimi skupinami. Št 
skupine in št. popisov (N) sta prikazani za vsako pre-
sečišče. 
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garis, Carex pallescens and Caliuna vulgaris, wh ich are 
typical acidophilus species. The stands were mostly 
from Beia Krajina and occur on deeper, leached and 
slightly acid brown soils, 

Cluster 2 with 5 plots has the following differential 
species: Trisetum flavescens, Arrhenalherum elatius, 
Festuca pratensis, Latbyrus pratensis and Colchicum 
autumnale. These species indicate more fertile and 
moist meadows, situated in different parts of central and 
eastern Slovenia (Fig. 1). 

Cluster 3 and 4, with 8 plots each, are similar and 
without special differential species. They represent 
ecological situation "in between" the two poles. 

Cluster 5 with 7 plots is differentiated with the group 
of basiphilous and termophiious species: Carex humilis, 
Plantago holosteum, Polygala chamaebuxus, Centiana 
verria subsp, tergestina, Knautia iliyrica, Tragopogon 
tommasinii, Plantago argentea subsp. liburnica and 
Pseudolysimachion barrelieri. Pseudolysimachion bar-
relled subsp. barrelieri. Relevés presented in this cluster 
were collected from high Dinaric plateaus (Bloke, 
Menisija, Krim), where they occur on warm and dry sites 
with shallow and skeleton soil. Some species in this 
cluster are shared with cluster 4. 

In the CA ordination, the 5 clusters appeared well-
separated (Fig. 3}. The first axis described 11.06%, the 
second 8.39%, the third 6.5% and the fourth 5.01% of 
the total variability. For the interpretation of the floristic 
gradients in sampled plots, only the most important or-
dination axis CA1 and CA2 were used. 

Environmental variables and species 
richness 

Values of the measured and estimated environmental 
variables for 35 semi-dry grasslands stands are given in 
the Table 2. Values for calcite CaCO, vary a great deal -
from totally decalcified leached soils as one extreme 
and to the soils very rich on CaC03 as the other. While 
some stands with the lowest values for CaCOa are also 
characterized by very low pH - they present stands on 
acid and leached soils on calcareous substrate (lime-
stone, dolomite) from the central part of Dolenjska re-
gion and from Beta Krajina - some others may be decal-
cified, but not acidified. These relevés were collected on 
grasslands on deeper brown soils, which developed on 
marl and flysch. Phosphorous and potassium do not vary 
a great deal. Some plots have soil with higher humus 
content -- they mostly represent stands on shallow and 
skeleton calcareous soil - rendzinas from high Dinaric 
plateaus. Ellenberg values do not vary so iriuch as 
measured soil parameters. 

Species richness per 25 m2 was the lowest for the 
relevés in the 1s5 cluster due to the slightly acid and de-
calcified soil conditions. The highest species richness 
was established for the 5m cluster with stands from 
shallow rocky soils with basic conditions with a peak of 
69 species. 

Correlations between environ menial parameters, 
species richness and floristically based ordination 
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Fig. 3: CA (Correspondance Analysis) of Slovenian 
semi-dry grasslands (Mesobromion erect! alliance). 1-5 
clusters defined by TWINSPAN are indicated. 
SI. 3: C/4 (Correspondence Analysis) ordinacija sloven-
skih polsuhih travišč (zveza Mesobromion erecti). Pri-
kazane so skupine 1-5, določene s TWINSPAN analizo. 

Before correlating floristically based gradients ob-
tained from CA ordination with environmental parame-
ters, the con-elations among environmental variables 
were tested using Spearman's rank order correlation test 
The Spearman rank order correlation coefficients (R) 
between single environmental variables were calcu-
lated. Some of the environmental variables were found 
to be significantly correlated (Table 3), i.e. CaCÖ3, 
which is positively correlated with pH, P, and K and 
negatively with humidity; pH is correlated with P and N 
values, etc. Species richness correlates positively with 
humus and nitrogen, which could be explained with 
natural fertility of the sampled meadows (fertilisation on 
plots were excluded). 

Finally, CA sairtple scores (coordinates) were corre-
lated against ail environmental variables, using Spear-
man's rank order correlation test (Tab. 4). Many of the 
environmental variables were found to be significantly 
correlated with CA sample scores. The first axis of the 
Correspondence Analysis (CAD was found to be posi-
tively correlated with humus, CaC03 and KaO, and 
negatively with humidity. It could be interpreted as a 
gradient from plots on deep and humid, decalcified 
brown soils to the plots on dry, shallow, calcareous 
soils. The second axis (CA2) was found to be strongly 
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Tab. 1:1'bytosociological relevés of 35 Slovenian semi-dry grasslands (Mesobromion erecti alliance) classified by 
TWINSPAN. Species, characteristic for each cluster are indicated in the table. 
Tab. 1: fitosociološki popisi 35 slovenskih polsuhih traviŠč (zveza Mesobromion erecti alliacé), klasificiram s 
TWINSPAN analizo. V tabeli so označene vrste, značilne za posamezno skupino. 

Relevé number 

Viola canina 
Polygala vulgaris 
Calluna vulgaris 
Veronica officinalis 
Agrostis capillaris 
Festuca filifonais 
Carex pallescens 
Rbinanthus minor 
Prunella laciniata 
Luzula campestris 
Carlina vulgaris 
Ononis spinosa 
Anthoxanthuin odoratum 
Filipéndula vulgaris 
Cruciata glabra 
Knautia arvensis 
Achillea millefolium 
Rumex acetosa 
Holcus lanatus 
Knautia drymeia 
Primula vulgaris 
Peucedanum cervaria 
Centaurium erythraea 
Lathyrus pratensis 
Veronica chamaedrys 
Ranunculus acris 
Trifolium campestre 
Festuca pratensis 
Poa angustifolia 
Triseturn flavescens 
Agrimonia eupatoria 
Prunella vulgaris 
Convolvulus arvensis 
Cynosurus cristatus 
Rhinanthus alectarolophus 
Pastinaca sativa 
Galium mollugo agg. 
Vicia cracca 
Medicago falcata 
Picris hieracioides 
Veronica jacquiníi 
Chrysopogon gryllus 
Aster aiuellus 
Clematis vitalba 
Medicago lupulina 
Colchicum autuinnale 
Avenula pubescens 
Hypericum perforatum 
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7af>. 2: Values of measured and estimated environmental variables for 35 relevés of Slovenian semi-dry grasslands 
(Mesobromion erect i alliance). Legend: E - variables estimated by weighted averages of Ellenberg indicator values. 
Tab. 2: Vrednosti izmerjenih in ocenjenih ekoloških parametrov za 35 popisov slovenskih polsuhih travišč (zveza 
Mesobromion erecti). Legenda: E - parametri, ocenjeni s tehtanimi srednjimi vrednostmi Ellenbergovih indeksov. 

Measured variable Ellenberg values Species 
richness/ 
25 m2 

CaCO} pH K2O Humus Humidity5 UghtE Temperature1 Nitrogen^ 
relevés (%) (in KCi) (mg/100 g) (mg/100g) (%) 

1 7.20 7.00 1.60 10.80 12.64 2.91 7.36 5.73 2.43 55 
2 7.60 7.17 1.80 19.90 12.50 3.45 6.84 5.71 2.57 69 
3 9.60 7.07 1.50 9.60 13.28 3.00 7.60 5.81 2.47 65 
4 29.60 7.38 2.40 10.10 11.96 2.40 7.45 5.8S 2.84 60 
5 12.80 7.15 1.30 8.80 12.02 3.06 6.98 5.88 2,44 62 
6 1.24 6.70 1.10 7.20 12.00 2.92 6.85 5.06 2.14 55 
7 1.20 6.77 1.10 7.10 11.38 1.78 6.21 4.65 2.42 58 
8 21.20 7.25 2.60 10.80 12.46 3.02 7.43 5.37 2.67 5.3 
9 1.00 5.91 1.10 6.20 9.90 3.49 7.96 4.93 2.57 50 
10 5.60 6.67 1.90 7.70 11.10 3.24 7.50 5.36 2.59 54 
11 1.20 6.85 1.40 8.70 8.80 3.23 7.11 5.74 2.34 50 
12 21.60 7.01 0.80 8.00 7.42 3.34 7.19 5.54 2.81 56 
13 3.20 6.74 1.40 8.90 6.98 3.31 8.11 5.96 2.15 45 
14 29.20 7.18 2.20 7.90 12.12 3.42 7.54 6.12 2.42 42 
15 52.00 7.22 1.90 9.30 6.28 2.90 7.30 5.77 2.41 37 
16 34.00 7.14 1.20 7.70 3.43 3.32 7.30 5.88 2.51 41 
17 4.00 7.00 2.70 9.70 12.34 3.01 7.39 5.42 2.60 51 
18 1.20 6.79 1.90 9.50 9.12 3.62 7.36 5.71 2.57 45 
19 0.20 5.71 1.10 5.50 7.44 3.64 7.57 5.67 2.78 54 
20 0.40 6.30 1.30 6.10 10.26 3.44 7.S3 5.71 2.20 50 
21 0.04 4.68 1.60 13.80 3.02 3.38 7.73 6.00 2.32 43 
22 0.16 5.57 1.50 4.60 6.10 3.51 7.62 5.63 2.69 51 
23 0.16 5.48 1.50 7.10 6.40 3.23 7.83 5.73 2.25 37 
24 0.16 4.02 0.60 5.90 5.72 3.98 7.17 4.24 2.61 46 
25 0.24 4.23 0.90 4.20 3.84 3.27 7.13 5.60 2.35 41 
26 0.16 4.96 1.60 3.80 3.77 3.38 6.91 5.98 2.31 50 
27 0.20 5.60 0.80 3.00 3.53 3.56 6.99 5.60 2.42 46 
28 0.08 6.31 1.40 3.90 4.56 3.43 7.75 5.43 2.91 65 
29 0.24 6.19 1.40 7.00 7.16 3.17 7.69 5.58 2.77 65 
30 0.20 5.93 1.30 8.50 8.32 3.63 7.71 5.52 2.78 67 
31 0.80 6.73 1.30 7.90 5.14 3.13 7.84 5.49 2.79 51 
32 29.20 7.32 3.60 5.90 4,71 3.22 7,71 5.62 2.66 45 
33 21.20 7.10 4.00 20.40 6.08 3.55 7.26 5.83 2.38 37 
34 24.00 7.39 2.90 18.30 5.64 3.54 7,71 5.66 2.68 48 
35 3.20 7.17 3.20 5.70 6.16 3.04 8.14 5.61 2.75 51 

negatively correlated with soil pH, nitrogen and species 
richness. Along this axis we could follow the gradient 
from naturally fertile basic (calcareous) substrates to-
wards acid and leached, infertile soils. The third axis 
and the fourth axis (as well as the others) are not visible 
in the two-dimensional ordination, but they are also less 
important, because they usually describe less than 5% 
of the total variability. 

It is generalised for all types of meadows that fertili-
sation causes biodiversity loss. Furthermore, dry and 
semi-dry grasslands are also characterised by low supply 
of nutrients as the consequence of long lasting removal 
of aboveground biomass by mowing or grazing without 
additional fertilization (Gigon, 1968; Grime, 1990; Pils, 
1994). But the low level of nutrients must be understood 
only relatively; due to the results of the present research 
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Tab. 3: Spearman rank order correlation coefficients (R) between environmental variables. Spearman R is given 
together with levels of probability #-p< 0.05, $ = p < 0.001. 
Tab. 3: Spearmanovi korelacijski koeficienti (R) med ekološkimi parametri, sirupay s stopnjami verjetnosti # = p < 
0.05, $ = p < 0.001. 

Variable CaC03 pH P2Os K¡0 Humu Humi1 Light* Temp N f Sp.rich. 
CaC03 1 
pH 0.49# 1 
P2Os 0,45# 0.5$ 1 
K 20 0.55$ 0.31 0.49# 1 
Humus 0.37# 0.11 0.15 0.45# 1 
Humidity1 -0,41 # -0.22 -0.21 -0.22 -0.39# 1 
Light* -0.17 0,42# 0.25 -0.05 -0.19 0.1 1 
Temperature" 0.15 -0.03 0.09 0.27 0.1 -0.24 -0.18 1 
NitrogenE 0.07 0.52$ 0.07 -0.05 0 0.11 0.33 -0,26 1 
Species richness -0.05 0.17 -0.05 0.05 0.53$ -0.22 -0.08 -0.07 0.5# 1 

Tab. 4: Spearman rank order correlation coefficients 
(R) between environmental variables and CA 1-4. R is 
given together with levels of probability # = p < 0.05, $ 

p <0.001. 
Tab. 4: Spermanovi korelacijski koeficienti (R) med 
ekološkimi parametri in CA 1-4. R je prikazan skupaj s 
stopnjami verjetnosti # = p < 0.05, $ = p < 0.001. 

Variable CA1 CA2 CA3 CA4 
CaC03 0.53# -0.4 -0.41 # -0.01 
p H -0.06 -0.83$ -0,17 0.06 

0.08 -0.3 -0.28 -0.28 
j ico 0.47# -0.26 -0.16 -0.17 
IHumus 0.77$ -0.22 0.18 -0,28 
Humidity®1 -0.45# 0.33 -0.17 -0.09 
LightE -0.39 -0.35 -0.19 -0.07 
Tempera tu reE 0.27 0.03 -0.01 -0.18 
NitrogenE -0.23 -0.44# 0.17 -0.17 
Species richness 0.27 -0.41 # 0.60$ -0.33 

it could be summarised that species richness is posi-
tively affected by humus and nitrogen amounts. Deeper 
and naturally fertile soils enable a very wide spectrum of 
species, starting from the contingent of Brometalia to-

wards to the rich contingent of Arrhenatheretalia order 
as well. It could be interpreted that species richness on 
naturally fertile soils is high due to the neutrophilous 
and mesophilous species occurring in these conditions. 

It is known that unfertilised semi-dry and dry mead-
ows are colonised by many rare and threatened species, 
which are adapted to high solar irradiation, heat, 
drought and cold winter period, to nutrient poor condi-
tions (Ellenberg, 1996) - interpreted also as mineral nu-
trient stress {Grime, 1976, 1990) - if these selected spe-
cies are present, those meadows are automatically con-
sidered as "species-rich grasslands" due to the presence 
of "more important" species. Calcareous substrate is also 
known to increase species richness (Kinzel, 1983), but 
in our research the correlation between species rich-
ness, CaC03 and pH were not statistically significant. 
One reason is probably the fact that all the plots have 
developed on soils on calcareous substrates (dolomite, 
limestone, marl, flysch). The other reason could be the 
fact that mainly all sampled plots presented typical 
Slovenian semi-dry grasslands which were in very good 
condition, due to the favourable ecological characteris-
tics of the localities and extensive management regime. 
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POVEZAVA MED EKOLOŠKIMI PARAMETRI, ŠTEVILČNOSTJO RASTLINSKIH VRST 
iN FLORISTIČNO SESTAVO SLOVENSKIH POLSUHIH TRAVIŠČ ZVEZE 

MESOBROMiON ERECT! 
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POVZETEK 

Polsuha travišča zveze Mesobromion erects (Br.-Bi. & Moor 1938) Oberdorfer 1957 sodijo med h ab i tate z visoko 
biodiverziteto. Floristično diverziteto lahko najpreprosteje označimo kot število vrst na določeni površini (v našem 
primeru je bila površina 25 m2). Namen naše raziskave je bil na osnovi 35 raziskovalnih ploskev (sestojev polsuhih 
travišč, izbranih na območju srednje, vzhodne in jugovzhodne Slovenije) ugotoviti povezavo med floristično sestavo 
teh iravišč, številčnostjo rastlinskih vrst in izbranimi ekološkimi parametri. Vsa izbrana travišča vzdržujejo z eksten-
zivno nego - redno košnjo enkrat na leto brez gnojenja. Vegetacijo smo vzorčili po standardni Braun-Bianquetovi 
metodi. Hkrati s popisi smo na vzorčnih površinah vzeli tudi vzorce tal, ki so jim bile določene naslednje lastnosti: 
pH, količina organskih snovi, karbonatov ter deleža kalija in fosforja. Razmere na rastiščih smo ocenjevali tudi na 
podlagi tehtanih srednjih vrednost/ Ellenbergovih ekoloških indeksov za svetlobo, vlago, temperaturo in vsebnost 
dušika. Klasifikacijo fitocenoloških popisov smo opravili z analizo TWINSPAN. Opravljena je bila tudi ordinacija 
popisov CA (Correspondence Analysis). Na podlagi obeh analiz smo dobili pet dobro ločenih skupin (klastrov) s 5 
do 7 popisi. Za interpretacijo florističnih gradientov, ki so se pokazali po ordinaciji CA, smo koordinate CA po-
sameznih popisov s Spearmanovim korelacijskim koeficientom primerjali s pripadajočimi izmerjenimi in ocenjenimi 
ekološkimi parametri. Pri tem se je pokazalo, da so številni parametri v statistično značilni korelaciji s koordinatami 
CA. Prva ordinacijska os je v pozitivni korelaciji z vrednostmi za humus, karbonate, vlažnost in kalij in jo lahko in-
terpretiramo kot gradient od popisov na globokih in vlažnih rjavih tleh, do popisov na plitkih, suhih, karbonatnih 
tleh. Druga os je v negativni korelaciji z vrednostmi pH in vsebnostmi dušika v tleh; vzdolž te osi lahko spremljamo 
gradient od naravno hranilnih, bazičnih tal do spranih, kislih in s hranilnimi snovmi revnih, pustih tal. Iz dobljenih 
rezultatov povzemamo, da je številčnost rastlinskih vrst na traviščih, ki sicer niso umetno dognojevana, v rahli pozi-
tivni odvisnosti z vsebnostmi humusa in dušika v tleh. Iz ordinacije CA, ki temelji na florističnl sestavi izbranih ek-
sperimentalnih ploskev, lahko jasno razberemo nekatere ekološke gradiente. Zaključujemo, da so pH, vsebnost hu-
musa, karbonatov in dušika v tleh ter vlažnost, tal tisti ekološki dejavniki, ki najmočneje vplivajo na vrstno sestavo 
polsuhih travišč zveze Mesobromion erecti v osrednji, vzhodni in jugovzhodni Sloveniji. 

Ključne besede: Mesobromion erecti, polsuha travišča, številčnost rastlinskih vrst, klasifikacija, ordinacija, 
fitosociologija, Ellenbergovi ekološki indeksi 
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