
Introduction

The existence of transition zones between relatively

homogeneous vegetation units has long been recognised

by ecologists at a range of scales (Clements 1928, van der

Maarel and Leertouwer 1967, van der Maarel 1976) al-

though interpretation has been quite inconclusive (cf.

Jeník 1992, Kent et al. 1997). If the transition is sharp,

then a clearly defined zone between very different vege-

tation units/communities can be considered as ecotone

where an abrupt change occurs in the variables (Clements

1928, Odum 1971, van der Maarel 1990). However, be-

tween mosaic-like grassland communities with small

stands of similar physiognomy ecotone rarely develops,

and instead wider or narrower transition zones can be gen-

erally observed. These transitions may be gradual in the

vegetation corresponding to a spatial change in back-

ground factors or an abrupt alteration forming sharp

boundary. The visible pattern of vegetation patches is the

basis of field studies, sample arrangements, distinction of

the vegetation units and vegetation mapping (Bagi 1988,

Körmöczi and Balogh 1990, Fortin 1994). Actually, it is

rather difficult to determine the type and characteristics of

a transition zone in such cases but in fine scale observa-

tions it would be necessary to consider the structural prop-

erties and behaviour of the boundaries.

There has been little knowledge on the structural

properties of the transition zones of neighbouring grass-

land communities (Körmöczi and Balogh 1990, Bíró

1992, Bartha 2000, Kent et al. 1997). Earlier studies were

mainly performed on large scale or were only able to de-

tect the effect of marked environmental gradients on

vegetation structure (Fernandez-Palacios et al. 1995,

Okansen and Tonteri 1995, Sharp et al. 1986, Pillar et al.

1997, Carter et al. 1994, Acosta et al. 2000). Recently, an

increasing number of papers have also been published

about the edge effect on community level (Magura 2002,

Magura et al. 2001, 2002) comparing the spatial pattern

of environmental variables, vegetation structure and in-

sect communities, which contributes to the understanding

of fine scale transitions.
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In this paper, we describe transition zones of alkaline

grasslands in the Great Hungarian Plain. The spatial pat-

tern of this vegetation is often micromosaic-like, the com-

munities are arranged in a characteristic zonation along

the gradients of microrelief, level of salt accumulation

and the water supply of the soil (Bodrogközy 1965ab,

1970b, Tóth et al. 1991, Tóth and Rajkai 1994). The com-

munities are species poor, their boundaries seem to be

sharp but sometimes wider or narrower transitional zones

appear. Moreover, some stands often exhibit transitional

coenological/successional state as well (Bagi 1987,

1990).

We hypothesized that

• All the borders of the vegetation units visible in the

field can be verified with numerical methods.

• The transitional zones of alkaline grasslands are nar-

row belts and cannot be distinguished as separate

vegetation units.

• Changes in vegetation composition are closely cor-

related with those in background factors.

Materials and methods

Study region

The sampling site was at Miklapuszta, one of the larg-

est alkaline grasslands in the Kiskunság National Park,

Hungary. It consists of a large area of characteristic geo-

morphologic formations, the “szik banks” and has special

flora and fauna as well (Horváth 1997). It is situated in the

western part of the Great Hungarian Plain in the Danube

valley, with a total area of 6241 ha. The landscape is flat,

lying mainly between 95 and 97 m above sea level. It was

the former floodplain of the Danube river which was built

up in the middle Pleistocene by gravel and sandy gravel

sediments. Later, silt and clayey silt layers were deposited

above the fluvial sand in the Holocene and then these silt

and clayey silt deposits have become salt affected in large

areas in the Danube valley. The climate of the region is

continental, with mean January temperature of –1.4
�

C,

mean July temperature of 21.8
�

C, and mean annual tem-

perature of 10.7
�

C. Mean annual precipitation is 577 mm

(Pécsi 1967, pp. 171–176).

The sampling site was in the south-west part of the

area, near Felsõerek village (16° 36’ 25’’ N, 19° 05’ 40’’

N). It is dominated by solonchak and solonchak-solonetz

soil types (Pécsi 1967, pp. 210–213) covered with differ-

ent types of halophytic vegetation, and meadow cher-

nozem soil at higher relief with glycophytic vegetation.

The erosion activity of the former inundations and the

water resulting from snow melting formed diverse micro-

topography. The staggered erosion of the nonsaline A ho-

rizon and the high level of ground water resulted in di-

verse environmental conditions. As a consequence, the

different surfaces of steps (“szik banks”) are characterised

by distinct soil types, salt content, water supply and alka-

linity. Owing to the effect of diverse environmental con-

ditions, the plant communities are arranged in a zonation-

like distribution along the elevation, the salt accumulation

and the soil water supply gradients.

In higher terrains, the Achilleo setaceae-Festucetum

pseudovinae Soó 1933 corr. Borhidi 1996 association

forms large stands. It is a species-rich, dry, slightly salt

affected pasture dominated by Festuca pseudovina,

Achillea setacea, Galium verum, Thymus glabrescens,

Koeleria cristata, Medicago falcata, and Potentilla

arenaria. Its soil type is meadow chernozem with higher

salinity in greater depth below the zone of the roots, char-

acterized by thick nonsaline A horizon (approx. 30 cm)

and neutral soil reaction. This community developed as a

result of secondary succession from the non-saline steppe

grassland (Astragalo austriacae-Festucetum sulcatae

Soó 1957) owing to intensive grazing. Some charac-

teristic species of the previous vegetation stage remained

in its species-pool in small abundance, such as Chrysopo-

gon gryllus, Stipa capillata, Fragaria viridis, Bromus in-

ermis, Filipendula vulgaris, and Potentilla arenaria. The

occurrence of Cynodon dactylon and Agropyron repens

indicates certain degree of degradation.

The characteristic association of the slopes and micro-

erosional plateaus is the Artemisio santonici-Festucetum

pseudovinae Soó 1933 corr. Borhidi 1996. It is charac-

terized by thin nonsaline A horizon (approx. 10 cm) and

saline B horizon, slightly alkaline soil reaction, and ex-

tremely unbalanced water supply. The soil type is

meadow solonetz. The community is composed of halo-

tolerant species. The number of species is less than in the

previous community. Dominant species are Festuca

pseudovina, Artemisia santonicum, Plantago maritima,

Aster tripolium ssp. pannonicum, Cynodon dactylon, and

Agropyron repens. The stands are small and they have

strongly transitional character that we can describe at

subassociation level. The subassociation puccinellieto-

sum (Bagi 1987) is a transition between Lepidio-Puc-

cinellietum limosae and Artemisio-Festucetum pseudovi-

nae and its achilleetosum subassociation develops

between Achilleo-Festucetum pseudovinae and

Artemisio-Festucetum pseudovinae communities (Bod-

rogközy 1965b).

At lower relief, where the A horizon of the soil is com-

pletely eroded, the plants adapted to the extreme habitat
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conditions of the saline B horizon. Salt accumulation is

close to the soil surface because of the high groundwater

level. The soil type of this region is solontchak, soil reac-

tion is alkaline. This vegetation zone is characterized by

the halophytic and species poor Lepidio crassifolii- Puc-

cinellietum limosae Soó 1947 association, dominated by

Puccinellia limosa, Lepidium crassifolium, and Cam-

phorosma annua. Even these dominants have relatively

low cover.

In the lowest depressions, small stands of Agrosti-

Alopecuretum pratensis Soó 1933 are located on slightly

solontchakized meadow soils that turn dry. The soil reac-

tion is slightly alkaline. The soil surface is covered with

shallow water in the spring period and can be wet during

summer as well. Dominant species are Agrostis stolonif-

era, Poa angustifolia, Puccinellia limosa, Festuca pseu-

dovina, and Carex stenophylla (Horváth 1997, Bo-

drogközy 1989, Tóth et al. 1991).

Sampling methods

We established three fine scale contiguous belt tran-

sects perpendicular to an ephemeral streamlet. Three to

four different plant communities could be identified along

the transects where the elevation, the level of salt accumu-

lation and water content of the soil constituted the back-

ground gradients. Vegetation and soil samples were taken

in regular arrangement. In this study, the vegetation pat-

tern of only two transects is examined. The two transects

were 19 m (transect A) and 17 m (transect B) long. The

largest elevation difference was 30 and 40 cm, respec-

tively. Elevation data were obtained by theodolite at 0.5

m intervals.

In transect A, the slopes were rather steep and the

community boundaries were sharp and clearly visible.

However, along transect B there were more gentle slopes

and the vegetation changed more gradually with more dif-

fuse boundaries.

The transects consisted of 190 × 6 (transect A) and

170 × 6 (transect B) contiguous micro-quadrats, 10 cm ×

10 cm size each. The presence/absence data of the seed

species were recorded in the quadrats once in the summer

of 2001. One individual was considered present if it was

either rooted inside or its upper parts overlaped with the

quadrat. The location of the vegetation patches and bor-

ders was also observed visually along the transects.

Data analysis

The presence values in the six cells perpendicular to

the main axis of the transect were added, resulting in fre-

quency values ranging from 0 to 6 for each species. We

used frequencies in moving split window and multivariate

analyses, whereas species turnover was evaluated from

presence/absence data.

The spatial distribution profile of each species was de-

lineated along the transects from the pooled presence val-

ues of species in the six cells perpendicular to the main

axis of the transect.

The moving split window technique (MSW, Webster

1973, 1978, Ludwig and Cornelius 1987, Johnston et al.

1992, Legendre and Legendre 1998, pp. 693–696) was

used to detect and characterise the boundaries between as-

sociations along the transects. The complement of Ren-

konen similarity index given by

(n: number of species, x��: frequency of species i in quadrat

j) was used to compare the two halves – j and k – of the

window. Squared Euclidean Distance function is also

used in MSW technique (Brunt and Conley 1990, Magura

2002, Magura et al. 2001, 2002) since it is more sensitive

to discontinuities, often with the same result. DREN, how-

ever, is sensitive to differences in species composition

(Körmöczi, in prep.). The window was moved along the

transect by one cell steps. Half window size was increased

up to 30 cells (Figures 3 and 4). The boundaries appear as

peaks in the resulting graphs. The width and the intensity

of the peak reflect the main characteristics of the bound-

ary. The dissimilarity between the adjacent quadrats (i.e.,

window halves) should increase gradually or abruptly in

the transition zone between two different patches. We can

presume the existence of a boundary where the dissimi-

larity values reach a local maximum. If the border is

sharp, we find high and narrow peaks on the graph and in

the case of gradual transition these peaks are wider. The

dissimilarity increases with increasing window size until

half-window size exceeds the size of the transition zone;

a well pronounced boundary shows a higher and wider

peak at increasing window size but a less prominent

boundary can appear only at small window size. Double

peaks emerging at smaller window sizes emphasize more

pronounced wider transitional zones. They gradually dis-

appear at larger half-window sizes when they exceed the

width of the transition (Körmöczi, in prep.).

Owing to the internal inhomogeneity of the studied

vegetation patches, the dissimilarity values are rather

fluctuating at small window sizes. Our previous experi-

ence showed that larger half-window size, for example

around 10, should provide interpretable results (Zalatnai
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et al. 2001). Half window size of 1 equals the basic quad-

rat (10 cm × 10 cm).

A Monte Carlo simulation method (Cornelius and

Reynolds 1991) was used to estimate the mean expected

dissimilarity and standard deviation between window

halves for a given data set and window width. In the dis-

similarity profile graphs, the peak higher than the average

dissimilarity of randomised data (1000 complete random-

isations) plus 2 standard deviations are suggested to de-

tect significant boundary between plant communities.

Correspondence analysis and cluster analysis (percentage

difference, group average method) were used to reveal the

multivariate relationships of quadrats. The analyses were

performed by the SYN-TAX 5.0 program package (Po-

dani 1993).

Results

Visual observation of border location

The following communities constituted the vegeta-

tion pattern along the transects: Achilleo-Festucetum

pseudovinae at both ends of the transect on higher relief,

Artemisio-Festucetum pseudovinae on the slopes, and

Lepidio-Puccinellietum limosae and Agrosti-Alopecure-

tum pratensis puccinellietosum in the middle part of the

transect at the bottom of the streamlet (Figures 1 and 2,

Table 1).

Six vegetation patches were identified as communi-

ties along transect A (Fig. 1) with marked border, two ad-

ditional transition zones were also recognized between

associations. Here we define the transition zone as a vis-

ible distinct narrow stripe that is situated on one side of a

marked borderline. It cannot be distinguished as a well-

defined association with unique species composition but

differs from the patches at both sides with respect to tex-

ture. Both transitional zones belonged to the Agrosti-

Alopecuretum pratensis patch on the basis of their

cenological characteristics.

We could distinguish five vegetation patches in tran-

sect B (Fig. 2) with less sharp borders. Between the

Artemisio-Festucetum pseudovinae and the Lepidio-Puc-

cinellietum limosae stands, the borderlines are more

marked than between the Achilleo-Festucetum pseudovi-

nae and the Artemisio-Festucetum pseudovinae stands.

However, distinct transition zone such as in the other tran-

sect was not observed here (Table 2).

MSW dissimilarity

In the case of transect A, the dissimilarity profile at

half-window size 10 showed prominent and significant

boundaries at 4.4 m, 12.2 m and 15.6 m, and a non-sig-

nificant one at 8.6 m, separating five vegetation units and

perceiving the location of the transition zones as well

(Fig. 1). Two of the peaks are narrower and higher, refer-

ring to an abrupt change in the vegetation structure and

the third one is wider and lower. The double peak at 12 m

indicates gradual transition and wider boundary zone. The

positions of the double peaks refer to the edges of the tran-

sition zones. Another double-peak emerged at the seg-

ment 8.6-9.8 m which was not significant. This result un-

derlines also the weakness of the significance test in the

case of long transects within which more than two

boundaries occur (Körmöczi, in prep.). At larger half-

window sizes, however, more prominent but wider peaks

suggest gradual transition as well (Fig. 3). The peak at 8.6

m delineates the visible border between Lepidio-Puc-

cinellietum limosae and Agrosti-Alopecuretum pratensis

puccinellietosum, while the peak at 9.8 m disappears with

the increase of the window size, indicating the blurred

border of the transitional belt. The peaks coincided con-

siderably with the visually detected locations of commu-

nity boundaries with the exception of the one between

Achilleo-Festucetum pseudovinae and Artemisio-Fes-

tucetum pseudovinae (16.6 m) not perceived by the

method. The spatial difference is 20 cm between the first

two significant peaks and the visible borders, and 10 cm

in the case of the last peak; the non-significant double

peak coincides completely with the visible border. In tran-
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sect B (Fig. 2), the method could distinguish only three

vegetation units with significant and well-pronounced

boundaries at 7.8 m and 10.7 m. The dissimilarity peaks

were slightly lower than in transect A. Boundaries coin-

cided well (the difference is only 20 cm) with the visually

perceived borders between Artemisio-Festucetum

pseudovinae and Lepidio-Puccinellietum limosae but the

method does not perceive any boundary between the

stands of Artemisio-Festucetum pseudovinae and the

patches of Achilleo-Festucetum pseudovinae at none of

the half-window sizes (Fig. 4).

The patches of Artemisio-Festucetum pseudovinae

proved to be rather inhomogeneous in both transects.

Correspondence analysis

The positions of plots in CA scattergrams reflect the

internal properties of vegetation units. The internal homo-

geneity of patches is expressed by the degree of concen-

tration of plots. Transitional zones, however, appear as di-

rectional trajectories between aggregations. The distance

of plots along these trajectories is relatively large and they

may verify the significant peaks appearing in profile dia-

grams.

In transect A (Fig. 5), we could distinguish 3 distinct

groups of plots and two transition zones. Two of the

groups are rather dense, these correspond to the Achilleo-

Table 2. *������	��	�� �� ����	�	�� ����� 	� ��� �-� �������� 
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Festucetum pseudovinae and Lepidio- Puccinellietum li-

mosae communities. The third group can be considered as

the Agrosti-Alopecuretum pratensis community; the plots

form a diffuse group referring to the greater inhomo-

geneity of this stand. It is separated into three subgroups:

the marked middle part, and two transitional zones. The

Artemisio-Festucetum pseudovinae community cannot be

distinguished from the Achilleo-Festucetum pseudovinae

as a separate cloud of objects. Between Achilleo-Fes-

tucetum pseudovinae and Lepidio-Puccinellietum li-

mosae, two parallel transition zones (the two halves of the

transect) appear, containing 4–4 plots that form a long

sweeping belt. In the case of transect B (Fig. 6), only the

stand of Lepidio-Puccinellietum limosae is separated

clearly from the others. The arrangement of plots of the

two stands of Artemisio-Festucetum pseudovinae con-

firms the gradient-like phenomenon. There is no sharp

border between the groups of plots of Achilleo-Fes-

tucetum pseudovinae and Artemisio-Festucetum

pseudovinae, that is the transition is gradual. The two sig-

nificant peaks of the dissimilarity profiles (Fig. 2) are rep-

resented again with rather long and directional trajecto-

ries.

Cluster analysis

Cluster analysis resulted in marked groups of continu-

ous series of adjacent locations in both cases. None of the

locations was moved into another group. Sections cut by

the classification are presented in Figures 1 and 2 as step-

like lines. In transect A, the clusters make six larger

groups that can be considered as community patches. The

borders of the groups of plots coincided in four cases with

those detected with MSW. Clusters reflect only one small

transitional zone and do not recognize Artemisio-Fes-

tucetum pseudovinae as a separate patch. The average

spatial difference between cluster borders and visual bor-

ders is 20 cm in the case of congruence. In the case of

transect B, the cluster analysis formed 2 marked groups:

the communities of Achilleo-Festucetum pseudovinae

and Lepidio-Puccinellietum limosae. The borders of the

groups diverge considerably from the visual borders with

20, 40, 100 cm respectively. However, Artemisio–Fes-

tucetum pseudovinae constituted several little groups that

seem to be transitional zones.

Species distribution along the transect

The vegetation of transects consisted of 44 and 47

plant species, respectively: 10–15 species are dominant,

several species appeared sporadically or formed small

patches. The species are grouped into relatively distinct

units although some species overlap to a certain degree.

Three large groups could be distinguished in the case of

both transects (Fig. 7). Two of them were situated in the

upper part of the szik banks, the so-called Achilleo-Fes-

tucetum pseudovinae grasslands, and the third one was in

the middle zone that consisted of the halophytic vegeta-

Figure 4. �	��	�	��	�� ���	��� ����	��
 �� %&' ����� ������� ) �� 
	������ ����/-	�
�- �	��� 

�	�������� ������ �� ����
�� ����� �1�



tion dominated by Puccinellia limosa and Lepidium cras-

sifolium. Besides in transect A, another vegetation patch

that was identified as Agrosti-Alopecuretum pratensis

transitional stand can be clearly distinguished in the lower

part of the middle zone with the dominance of Agrostis

stolonifera. In both transects, the Artemisio-Festucetum

pseudovinae association could not be distinguished from

the other stands: the species of this zone overlapped con-

tinuously with those of neighbouring patches except

Artemisia santonicum that occurred only in this small part

of the transect.

Discussion

We investigated the pattern of the boundary types of

alkaline grassland communities in a zonation situation

along two transects where the rate of change of back-

ground factors was different. We used only elevation data

as background factor because the microrelief and soil con-

Figure 5. *# ��������� �� ��� �, �� 2�, �� 3��
��� �� ������� # 4�� ������� �������
 �� ����� �� 3��
��� 
�/

�����
 �� ������	�� 5�	��� ������	�� �� ����	� ����	�	���� ����� �� ��������
 -	�� 
	������ ����� �� �	��� 6���� ���/

��� �� ����� �	��� 	�
	���� ��� ���.� �� �	� � 

Figure 6. *# ��������� �� ��� �, �� 2�, �� 3��
��� �� ������� ) 4�� ������� �������
 �� ����� �� 3��
��� 
�/

�����
 �� ������	�� 5�	��� ������	�� �� ����	� ����	�	���� ����� �� ��������
 -	�� 
	������ ����� �� �	��� 6���� ���/

��� �� ����� �	��� 	�
	���� ��� ���.� �� �	� � 

�1� �������	 ��
 ������	



ditions are strongly correlated in alkaline grasslands (Tóth

and Rajkai 1994). The detailed description and analysis of

the soil parameters are in preparation.

We applied the moving split window boundary analy-

sis technique that was used first by soil scientists (Web-

ster 1973, 1978, Nwadialo and Hole 1988) and recently it

is applied by ecologists to detect ecotones and landscape

boundaries from one and two dimensional data (Brunt and

Conley 1990, Johnston et al. 1992, Legendre and Legen-

dre 1998, pp. 693–696., Muñoz-Reinoso et al. 2000, Stan-

isci et al. 2000, Harper and MacDonald 2001). In general,

this technique is used with distance functions but we ap-

plied a dissimilarity function because it is more sensitive

to compositional differences and is more meaningful in

reflecting gradients (van der Maarel and Leertouwer

1967, Körmöczi, in prep.). We hypothesized that the po-

sitions of boundaries detected by this method coincide

well with those visible in the field. The results were com-

pared with correspondence analysis ordinations and clas-

sifications of the same data set. These can provide differ-
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ent but complementary information about the locations

and properties of boundaries (Fortin and Drapeau 1995).

In addition, we studied the local frequency distribution of

the populations along the transects in order to find the spe-

cies responsible for the occurrence of the boundary zone.

Six visually well-detectable patches and two transi-

tion zones composed transect A, while in transect B five

patches could be distinguished visually without separate

transition zones. The moving split window technique with

dissimilarity function was effective in detecting bounda-

ries and transition zones and in revealing their properties

at fine scale as well. The visible boundaries and transition

zones were also detectable by ordination and classifica-

tion in most cases.

Generally, where a boundary is detected in the abiotic

environment a similar boundary is expected to appear in

the vegetation as well (Orlóci and Orlóci 1991). There-

fore, we expected sharp boundaries between communities

at the region of steep slopes and transition zones where

the changes were gradual in microrelief. The change of

vegetation, however, is not always continuous along a

gradient (McCoy et al. 1986) because species response to

environmental change is not always linear.

The visual detection of sharp and narrow boundaries

was more or less verified with numerical methods. Be-

tween Achilleo-Festucetum pseudovinae and Lepidio-

Puccinellietum limosae, the MSW shows sharp and

marked boundary without transition, though the multi-

variate methods identify a 40 cm wide patch of transi-

tional characteristics. The distribution of some species

overlaps only in this narrow patch, but its species compo-

sition differs from that of the adjacent patches. Between

the Lepidio-Puccinellietum limosae and the Artemisio-

Festucetum pseudovinae, sharp and very narrow bounda-

ries develop as well without transition, as concluded on

the basis of all methods. Generally, there are abrupt

changes in microrelief except for one case, in which al-

teration is gradual but possibly other background factors

change as well. The overlap in species composition is

very narrow, this means the transition zone. Only one spe-

cies, Puccinellia limosa penetrates to the adjacent patch.

In the next two boundary types, there were gradual

changes in microrelief but one of them differs from our

expectations. Transition zones (0.8-1.2 m wide) develop

between the Lepidio-Puccinellietum limosae and the

Agrosti-Alopecuretum pratensis puccinellietosum which

MSW perceived, but multivariate methods did not recog-

nize them as vegetation units. These transitions are weak

to detect with multivariate methods because classification

and ordination highlight ecologically homogeneous areas

and can identify transition zones only indirectly (Johnston

et al. 1992). The most alkaline vegetation is characterised

generally with sharp boundaries between the adjacent

communities (Bodrogközy 1970, Kelemen 1997, p. 131).

However, our results prove the observations of other

authors as well (Varga 1984, Bagi 1987) in that it can be

valid only at coarse scales or if there are abrupt changes

in the background factors. If the changes are rather grad-

ual in microtopography and the study scale is very fine,

ca. 1-1.2 m wide transitional zones can be discovered be-

tween the vegetation patches. These types of transitions

zones can be considered as ecoclines (van der Maarel

1990).

The situation of the beoundary between Artemisio-

Festucetum pseudovinae and Achilleo-Festucetum

pseudovinae is different. Despite the gentle microtopog-

raphical gradient, a marked border was determined be-

tween the two communities in the field, but neither MSW

indicated boundary zone nor multivariate methods distin-

guished the stands of these two communities. Both MSW

and CA, however, show the heterogeneity of the Arte-

misio-Festucetum pseudovinae stands. Moreover, the CA

scattergrams detect a gradient-like phenomenon that re-

fers to continuous transition inside the stands. The breaks

of clusters are at the same position inside the Artemisio-

Festucetum pseudovina patches which were visually ob-

served as the border of subassociations.

The frequency distribution of the species overlaps

considerably between these two associations.

Along both transects, the patches of the Artemisio-

Festucetum pseudovinae association seem to be of transi-

tional character, similar to the properties of a transition

zone. Their size is small (around 1 and 2.5 m wide, respec-

tively) and show continuous transition between the adja-

cent communities in species composition. However, the

Artemisio-Festucetum pseudovinae has its own charac-

teristic species, Artemisia santonicum, with fairly high

frequency. The community boundary was determined in

the field on the basis of the distribution of this species, but

the numerical methods show a gradual change inside the

stands. The SED function is less sensitive if the species

composition is similar and only the abundances of the

species are different (Körmöczi, in prep.). Under these

circumstances, this kind of vegetation stripe cannot be

considered as a distinct community here; these patches

should be considered as ecotone. Since it could be per-

ceived visually as an independent vegetation unit, the spe-

cies assemblage may contain elements from either system

as well as own species, and it has an intermediate spatial

position (van der Maarel 1990) between Lepidio-Puc-

cinellietum limosae and Achilleo-Festucetum pseudovi-
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nae, connecting the wet and dry vegetation types. Gener-

ally, the Artemisio-Festucetum pseudovinae community

covers larger areas and it has a more independent species

composition (Borhidi and Sánta 1999, pp. 247) in spite of

its intermediate spatial position between the wet and dry

vegetation types. Also, there is often a continuous transi-

tion between the Artemisio-Festucetum pseudovinae and

Achilleo-Festucetum pseudovinae communities (Bod-

rogközy 1965a, Varga 1984).
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