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More vegetation mappers recognise the importance of vegetation types not determinable
with classical coenotaxa. Vegetation map and relevés in Vajszló forest (Dráva lowlands)
were made in 1994–98. Dominant vegetation types are Fraxino pannonicae-Carpinetum, Scillo
vindobonensi-Ulmetum and transitory stands between the two, which occupy remarkable
area, because of continually changing water supply, manifold transitory situation (between
zones of hardwood riverine and hornbeam-oak forests with strong montane and Illyrian ef-
fects), anthropogenic activity (water control for the last 200 years, forestry for the last 100
years). Vegetation types, recognisable in the field, were determined as “oak-ash-elm
riverine”, “hornbeam-oak” or “transitory” according to 22 points of view, regarding spe-
cies composition, ecological indicator values, site characteristics and multifactorial evalua-
tion. Statistical analyses did not separate the two communities, but proved the existence of a
some hundred metres wide transitory zone, whose surface is 30% of the whole study area.

Key words: continuity or discontinuity of vegetation, transitory vegetation types, GIS, hard-
wood (oak-ash-elm) grove (Scillo vindobonensi-Ulmetum), lowland hornbeam-oak forests
(Fraxino pannonicae-Carpinetum), vegetation mapping

INTRODUCTION

One of the core questions of vegetation science is, whether the vegetation
is continuous or discontinuous. Do separable, independent plant communities
exist, or they go through into each other continually? Depending on the given
situation, examples can be mentioned for both.

Well-separable plant communities can be found where site characteristics
(soil, bedrock, climate) have well determined differences. This site heterogene-
ity is characteristic mostly on hilly areas; lowlands – on a landscape scale –
show homogeneous site characteristics, here vegetation is discontinuous
mostly as a result of human activity.

Classical Braun-Blanquet (or Zürich–Montpellier) coenology school was
born in the densely populated, cultivated landscapes of western Europe,
where the natural vegetation existed in forms of well-separable associations.
Characterisation and following hierarchical classification was possible by
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studying “typical” – natural, old, undisturbed – stands. Transitory stands were
neglected.

Hungarian coenology – following this route – dealt first with well separa-
ble communities of hilly areas, and with loess-, sand- and sodic soil vegetation
– separable by soil characteristics – of the Hungarian lowland (Fekete 1998).

Serious problems regarding the applicability of community-categories of
classical communities were recognised first by Juhász-Nagy (1957), studying
meadow and pasture communities in Bereg lowlands, in a coenologically
poblematic area: lowland landscape, border zone of two climatic belts, near-
natural area but influenced for centuries by human activities. For solving these
problems he developed a new model family built on strict mathematical-
information theoretical base for studying the structure of vegetation.

Landscape-scale treatment of forest communities of the Hungarian Plain
was accomplished using methods of classical coenology (Zólyomi (1934, 1937),
Simon (1957), Kárpáti (1958), Járai-Komlódi (1958a, b), Kevey (1993, 1998).

This working method is appropiate when we are interested in the plant
community: we want to describe its species composition, geographical distri-
bution or other characteristics. But if we want to characterise the whole vegeta-
tion of a given area, we have to face the annoying fact that some observable
plant “assemblages” – sometimes: most of them – cannot be classified into
classical coenological categories: they are “non-typical” stands. If our study
area is a small geographical area, and the homogeneity of site characteristic
make possible the occurrence of only small numbers of plant communities, we
have to give more attention to sub-community units and to the fact that com-
munities are not separated by sharp border lines but going into each other
thorough wide border zones.

Thank to the renaissance of vegetation mapping in the last years, more
and more authors show the inadequacies of Zürich–Montpellier methods, e. g.
Seregélyes and S. Csomós (1995), Standovár (1995), Bagi (1997a, b, 1998), Jusz-
tin and Körmöczi (2000). I have reached similar consequences during my stud-
ies in riverine forests.

Methods of the Zürich–Montpellier coenological school – building on the
hypothesis that vegetation is basically discontinuous – can be applied where
“indicator-indicandum correspondence is strong, bedrock and subsoil are var-
ied even in small dimensions, where transitional climate of the region brings
into existence varied microclimate areas, where both zonality of plant commu-
nities and extrazonalities are well expressed, where there were interesting
vegetation movements in the past, but place changes were not complete”
(Fekete 1995).

The areas, whose vegetation map we want to prepare, are often not like
this. If we made classical quadrate-relevés – which are excellent tool for de-
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scribing vegetation – it is not surprising that they cannot correspond to stan-
dards, cannot be ordered into the hierarchical coenological system of commu-
nities.

The problem is more acute in areas under strong human impact, or in ar-
eas where a key environmental factor – water availability – is changing contin-
uously: in floodplains.

STUDY AREA AND METHODS

The object of this study is a 600 ha forest stand (Vajszló forest) in the
Dráva lowland, whose vegetation was mapped and characterised by 82 coeno-
logical relevés between 1996 and 1998 (Ortmann-né Ajkai 1998a). Dominant
plant communities are: lowland hornbeam-oak forests (Fraxino pannonicae-
Carpinetum) with two types: Stellaria holostea and Carex sylvatica types, and
hardwood (oak-ash-elm) groves (Scillo vindobonensi-Ulmetum) with five types:
Galium odoratum, Carex sylvatica, Galeobdolon luteum, Circaea lutetiana and Carex
remota)

This area is very suitable for studying vegetation transitions just because
that same causes, which make its coenological study difficult: its vegetation
gives an excellent example for both “transitory characterlessness” (1,2) and
“impoverished characterlessness” (3) (Fekete 1995).

1. Long ecocline: moving away from river Dráva area is slightly elevating,
so water availability – most important ecological factor in respect of distin-
guishing the two communities – changes continuously, so the two communi-
ties join each other through a wide – sometimes kilometre-wide – transitory
zone.

2. Border zones:
a. Border line between lowland hornbeam-oak and closed oak forests

runs near Barcs, about 40 km E of our study area; hornbeam-oak forests here
developed because of a very slight effect of subsoil water, so they are almost
zonal.

b. Titelicum floral district penetrates into Praeillyricum, so this lowland
area has some mountainous character traits. Praeillyricum itself is a transitory
zone between Pannonicum and Illyricum.

3. Human impact
a. Water availability in the area – key factor of separating the two commu-

nities – worsens continually because of water regulation of the last 200 years.
We do not have exact data about the drying out process, nor about how vege-
tation indicates this process, but it may be assumed that hardwood groves
change slowly into hornbeam-oak stands (Kevey in Fekete et al. 1997).
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b. Today’s “best” forests are cultivated by forestry methods for more than
100 years: old stands are regularly cut down and renewed (Papp 1975, Turós
1995). Since the end of the last century widespread method of renewing is
artifical planting by sowing oaks then pursuing agricultural cultivation be-
tween the rows for some years – it means total destruction of original herb
layer. Today’s oldest stands – classified as “typical” – were created in that way.
In 80–100 years time it was possible for species to recolonise from neighbour-
ing stands – but nobody can say, how complete it was, which species disap-
peared or became rare because of it. Nowadays the natural renewing of forests
gains space, which provides better possibilities for natural regeneration, but it
lasts for decades. Connection between the herb layer types and the age of
stands has not been studied yet in floodplain areas – all literature data is on the
“typical” old stands.

An attempt was made to identify vegetation types – recognisable in the
field and made relevés of – with coenotaxa in literature, but it was sometimes
problematical because of the above-mentioned reasons. So the data were ana-
lysed with several different methods in the hope that some analyses will join
observable types to coenotaxa in the literature.

Types of hornbeam-oak forests and oak-ash-elm groves were evaluated
from 22 different points of view, and in all cases a decision was made, whether
– from this point of view – a type can be regarded as hornbeam-oak or
oak-ash-elm forest (Table 1). Categorisation is coded as follows: 1 = strong
hornbeam-oak character; 0 = strong oak-ash-elm character; 0.5 = transitory be-
tween the two.

RESULTS AND DISCUSSION

Species composition

1. Dominant tree species (Fig. 1): Fraxinus angustifolia in canopy of horn-
beam-oak forests is represented by 5%, in oak-ash-elm forests by 15–25%.

2. Accompanying tree species I (Fig. 2): Ulmus laevis appears only in can-
opy of oak-ash-elm forests.

3. Accompanying tree species II (Fig. 2): canopy of hornbeam-oak forests
is less diverse: there are 0–4 accompanying species with a coverage of max.
10%.

4. Shrub layer: total coverage of grove shrubs (Acer tataricum, Cornus san-
guinea, Fraxinus angustifolia, Sambucus nigra, Ulmus laevis) is under 5% in horn-
beam-oak forests, above 10% in hardwood groves.

338 ORTMANN-AJKAI, A.

Acta Bot. Hung. 44, 2002



5. Characteristic species in herb layer (Fig. 3). Some character species,
known from literature (e.g. Simon 1957, Kevey 1993) are too rare here for using
characterisation (e.g. Ulmus laevis, Vinca minor), some of them (e.g. Carpinus
betulus, Fraxinus angustifolia) occur in this region in both communities. Local
character and differential species was sorted from local relevés, which charac-
terises well the two communities in this area.

6. Facies-building species. According to the literature, Stellaria holostea
(Majer 1968) is type-building species in half-dry, Galeobdolon luteum (Simon
1957) in mesophilous lowland hornbeam-oak forests (Majer 1968), Carex
sylvatica, Galium odoratum and Circaea lutetiana are mentioned from both com-
munities (Kevey 1993, 1998, Borhidi 1965), Carex remota only from oak-ash-elm
groves (Kevey 1993).
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Table 1
Comparison of hornbeam-oak and hardwood grove forests from 22 points of view

Hornbeam-oak
forests

Hardwood grove forests

Stellaria
holostea

Carex
sylvatica

Carex
sylvatica

Galium
odoratum

Galeobdolon
luteum

Circaea
lutetiana

Carex
remota

1 1 1 0 0 0 0 0
2 1 1 0 0 0 0 0
3 1 1 1 1 0 0 0
4 1 1 0.5 0.5 0 0 0
5 1 1 0.5 0.5 0 0 0
6 1 0.5 0.5 0.5 1 0.5 0
7 1 0.5 0 1 0.5 0 0
8 1 1 0 1 0 0 1
9 1 1 1 1 0 0 0
10 1 1 0 1 1 0 0
11 1 1 1 1 0 0 0
12 1 0.5 0.5 1 0 0.5 0
13 1 1 0.5 1 0 0 0
14 1 1 0.5 0.5 0 0 0
15 1 1 1 0 0.5 0 0
16 0.5 1 0 1 0 0 0
17 1 1 0.5 1 1 0 0
18 0.5 1 0 0 0 0 0
19 1 1 0.5 0.5 0 0 0
20 1 1 0.5 0.5 0.5 0.5 0
21 1 1 0.5 0.5 0 0.5 0
22 1 1 0 1 0 0 0
Total 21 20.5 9 14.5 4.5 2 1



Ecological indicator values

7. Water (Fig. 4): hornbeam-oak forests are characterised with narrow
(W5–W7) spectra (Fig. 4a), where W5 peak represents significally higher cov-
erage than all more wet categories together. Hardwood groves are character-
ised with wide (W4–W8) spectra (Fig. 4b), without a distinct peak. Transitory
types: narrow spectra with W6 peak (Fig. 4c).
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Fig. 1. Dominant species in canopy (shol = Fraxino pannonicae-Carpinetum Stellaria holostea
type, csilv1 = Fraxino pannonicae-Carpinetum Carex sylvatica type, csilv2 = Scillo vindobonen-
si-Ulmetum Carex sylvatica type, god = Scillo vindobonensi-Ulmetum Galium odoratum type,
cilut = Scillo vindobonensi-Ulmetum Circaea lutetiana type, glut = Scillo vindobonensi-Ulmetum

Galeobdolon luteum type, crem = Scillo vindobonensi-Ulmetum Carex remota type)

Fig. 2. Accompanying species in canopy



8. Soil reaction: hornbeam-oak forests dominated by R6, hardwood
groves by R7 species.

9. Nitrogen: hornbeam-oak forests: distinct peak at N5; hardwood groves:
similar peaks at N5, N7 and N9 (Ortmann-né Ajkai 1998b).

10. Light: both types of hornbeam-oak forests are characterised by me-
dium light conditions (L4 or L5 peaks, more light-demanding categories are
under 20%). Between hardwood grove types there are ones demanding me-
dium, weak (L2, L3 peaks) and good (L4, L5, L6 peaks) light conditions. Three
of fives types is well-lighted, so this can be taken as characteristic for the com-
munity (Ortmann-né Ajkai 1998b).
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Fig. 3. Ratio of characterising species of hardwood groves versus hornbeam-oak forests in
herb layer of types

Fig. 4. Water spectra (A = narrow spectra, B = wide spectra, C = transitory spectra)



11. Continentality: K3 dominance by hornbeam-oak, K4 dominance by
hardwood groves (Ortmann-né Ajkai 1998b).

Vegetation types compared according
to pairs of most important ecological indicator

12. Water and light: Galium odoratum type looks like a hornbeam-oak for-
est; both Carex sylvatica types are transitory (Fig. 5a).

13. Water and nitrogen: Galium odoratum type again is close to hornbeam-
oak ones; Carex sylvatica types of hardwood groves is transitory (Fig. 5b).

14. Light and nitrogen: Galium odoratum and Carex sylvatica types of hard-
wood groves are proved to be transitory (Fig. 5c).

Site characteristics

15. Elevation above sea level: hornbeam-oak forests lie mostly on 97,
hardwood groves on 96 m a.s.l. (Ortmann-né Ajkai 1998b).
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Fig. 5. Distribution of vegetation types by pairs of most important ecological indicators (A =
water and light, B = water and nitrogen, C = light and nitrogen)



16. Genetic soil type: hornbeam-oak forests occur mostly on rust-brown
forest soil, hardwood groves on alluvial forest soil (Ortmann-né Ajkai 1998b).

17. Water availability: balanced water availability (rust-brown forest soil
or alluvial forest soil on loam) characterises hornbeam-oak forests (Ortmann-
né Ajkai 1998b).

18. Complex site type: hornbeam-oak forests grow mostly on complex site
type characterised by deep rust-brown forest soil on sand and temporary wa-
ter surplus) (Ortmann-né Ajkai 1998b).
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Fig. 6. Percentage hornbeam-oak characteristic of different types of hornbeam-oak forests
and hardwood groves by 22 different points of view. – A = Change of characteristics in tran-
sition between hornbeam-oak forests and hardwood groves. – B = Transition between horn-

beam-oak forests and hardwood groves by different methods of analysis



Multifactorial analyses

19. Cluster analysis: hornbeam-oak forests separate from “typical” hard-
wood groves and Galeobdolon luteum type.

20. PCoA (all relevés): there are zones of “only hornbeam-oak forests”
and “only hardwood groves”; between them is a transitory zone, where
relevés of all types – except Carex remota type – can be found.

21. PCoA (relevés except some very degraded ones): hornbeam-oak for-
ests are separated well from most hardwood grove relevés. In transitory zone
there are relevés of Galium odoratum, Carex sylvatica and Circaea lutetiana types.

22. Multifactorial analyses of type averages of ecological indicator values:
Galium odoratum type of hardwood groves is joined in all cases, Carex sylvatica
type of hardwood groves is joined twice out of three to hornbeam-oak forests.

CONCLUSIONS

Summarising data of Table 1 (Fig. 6a) supports that besides “typical”
hornbeam-oak forests or hardwood groves stands “transitory” types also ex-
ist; it cannot be determined unambiguously, which community they belong to.
According to their species composition – this is the base of classical coenol-
ogical classification – they stand closer to hardwood groves, so they have been
regarded as those. Existence of a “transitory” category is most obvious looking
at site data, in lesser extent (at 2 types) at the results of multifactorial analyses.
Ecological indicator values stress continuity (Fig. 6b).

How consequent are the results obtained by these different analysis
methods?

The shapes of the four graphs are similar (Fig. 6b), there are inside a 25%
wide zone. The only exception is the Galium odoratum type: regarding its eco-
logical indicator values (calculated on the basis of herb layer data) it looks very
hornbeam-oak like.

This deviation can be explained by the fact that herb layer of this type
with masses of Galium odoratum, Hedera helix, Pulmonaria officinalis – which spe-
cies determine in great extent the results of analyses based on cover data – is
very similar to that of hornbeam-oak forests; hardwood grove character of this
type is realised in accompanying species of canopy and in shrub layer; in herb
layer species characteristic of hardwood grove appear, but their cover is not
significant.

Based on the results above we can conclude that categories of classical
coenology are not always sufficient for preparing a vegetation map, not even
in near-natural areas. On the one hand we need “anthropogenic” categories
(Seregélyes 1995), on the other hand – if study area lies at the border zone of
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two widespread communities – in this case the almost zonal hornbeam-oak
forests and hardwood groves; – and one environmental factor, which plays
major role in separating these two communities – in this case water availability
– changes continuously, importance of “transitory” categories can be of equal
importance to classical coenological ones (Fig. 7).
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