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1. INTRODUCTION

The class Trifolio-Geranietea embraces (sub)-helio-
philous, (sub)-xerophilous and (sub)-thermophil-

ous tall-herb and tall-grass communities. Special 
light and moisture microclimatic conditions create 
the narrow strips and linear belts fringing the de-
ciduous forests in Central Europe and areas which 
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Izvleček
V članku je predstavljen kratek pregled sintaksonov razreda Trifolio-Geranietea in primerjava z ostalimi deli Ev-
rope. Prikazane so ekološke in strukturne posebnosti robne vegetacije, njena razširjenost s poudarkom na zna-
čilnostih posameznih rastlinskih združb. Izpostavljena je razširjenost robnih rastlinskih vrst in združb na nivoju 
zvez v povezavi z nadmorsko višino in nekaterimi fitogeografskimi aspekti. Pojavljanje na različnih nadmorskih
višinah se povečuje od Skandinavije, kjer se sestoji ne pojavljajo višje kot 100 m, do visokih gorovij Balkanskega 
polotoka. Podobno kot v ostalih predelih srednje Evrope je optimum uspevanja na Slovaškem na nadmorski 
višini med 300 in 600 m. Obravnavano je tudi dejstvo, da so robne vrste v južni Evropi močno navezane na 
senčne gozdove oziroma vlažna rastišča, medtem ko se v severni pojavljajo na odprtih traviščih. Na Slovaškem 
je bil kmalu sprejet koncept dveh ločenih redov, podobno kot v ostalih srednjeevropskih državah z izjemo Mad-
žarske. (Sub)kontinentalne kserofilne in mezofilne, tudi termofilne robne združbe reda Origanetalia vulgaris 
uvrščamo v zvezi Geranion sanguinei in Trifolion medii, ki prehajata druga v drugo. Acidofilne robove s subatlant-
sko razširjenostjo pa uvrščamo v poseben red Melampyro-Holcetalia z eno samo zvezo Teucrion scorodoniae.

Abstract
A brief overview of syntaxa of the class Trifolio-Geranietea in Slovakia in comparison with the other parts of 
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manifestation in distribution, with the major emphasis on characteristics of individual plant communities. 
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surround it. The aim of the paper is to present the 
current overview of syntaxa in Slovakia in compari-
son with the other parts of Europe. The fringe veg-
etation is discussed in terms of the ecological and 
structural peculiarities, manifestation in distribu-
tion, with major emphasis on the classification of 
individual plant communities.

2. METHODS

All relevés were made using traditional methods of 
the Zürich-Montpellier school (Braun-Blanquet 
1964), stored into database TURBOVEG (Henne-
kens 1995), and classif ied using the divisive poly-
thetic classif ication program TWINSPAN (Hill 
1979). The f inal columns were hand-made re-ar-
ranged. The nomenclature of vascular plants gen-
erally follows the Central-European checklist used 
in TURBOVEG in Slovakia and surrounding coun-
tries.

3. RESULTS

3.1 Original ecology in fringes

The temperature in fringes is stable and the air hu-
midity is higher compared to the grasslands. Also 
the light conditions here are more suitable, com-
pared to the dark forest, and at the same time the 
negative effect of direct light is reduced due to 
shade. These intermediate conditions form an opti-
mal environment for the development and survival 
of the so-called fringe species (Dierschke 1974).

The real existence of the true fringe species has 
not been approved. This is because the diagnostic 
taxa of the class Trifolio-Geranietea and subordinate 
units are quite widely distributed in Europe, e.g. 
Trifolium medium s.l., Agrimonia eupatoria and other 
species (see also Table 1).

By acceptance of the fringe species, the coeno-
logical shift of taxa in Europe is becoming visible, 
because the species with demands for light, humid-
ity and temperature in northern Europe prefer the 
open grasslands and pastures. In southern Europe 
they are shifting under a canopy of trees and are 
sometimes considered as typical forest species (van 
Gils & Keysers 1977), e.g. Brachypodium sylvaticum. 
After all, the direct existence of the forest is not 
inevitable condition. These species really occupy 
the places with specific microclimatic (light) con-
ditions, growing also in the shade of rocky walls or 

along forest roads, so they are not definitely con-
nected with the forest’s existence. Very similar 
communities occupy shady strips in the clump of 
shrubs, bushes or solitaire trees. 

3.2 Structure of fringes

At first sight, the fringes reflect the floristic and 
multicoloured diversity. Mesophilous herbs domi-
nate here, grasses are less frequent, apart from 
some clonal species with polycormon strategy, e.g 
Brachypodium pinnatum and Holcus mollis. The typi-
cal feature in forest edges are polycormons (the 
model of polycormon climax, decribed by Jakucs 
(1972)), clonal population and plants, which are 
(still) connected through living tissues. Modera-
tion is also typical for fringes – species with the ex-
treme requirements are actually absent. Moreover, 
endemic species are untypical and the taxa widely 
distributed, and species with intermediate require-
ments between conditions in non-forest vegetation 
and forests dominate. Fringes are a good example 
of ecotone habitats – species rich, with one or more 
dominants, with wide and heterogeneous groups 
of accompanied species, affected from neighbour-
ing stands (meadows, grasslands, bushes and for-
ests). Similarly, some human activities (mowing of 
meadows, clearing of forest margins) can obscure 
the microclimatic differences between them.

3.3 Classif ication

Before 1961, fringes were considered as a part of 
grasslands or forests, e.g Dictamno-Geranietum san-
guinei described by Wendelberger, 1954, from the 
Hainburger Berge Mts was classified into Festucion 
valesiacae. Especially mesophilous fringes were tra-
ditionally associated with forest communities of 
Carpinion and Fagion. On the acid parent material 
they were in contact with Quercetalia roboris and 
Calluno-Ulicetea, respectively. Later, the concept of 
Müller and Tüxen was accepted, except by the 
Hungarian author Jakucs (1961). He considers the 
ecotone fringe-mantle-forest as one functional sys-
tem, without unequivocal floristic differences, and 
rejects the existence of fringe species. Also Mi-
chalko (1970) directs attention to fact that the con-
tinental climate wipes out differences between for-
ests and fringes. The position of the Hungarian 
authors reflects the irreconcilable differences in 
opinions up to now (Borhidi 1996). 
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Against this opinion are some arguments: 1/ 
the majority of suggested fringe plant species show 
a more or less clear affinity with the mild ecology 
without extremes (semidarkness, semimoisture, 
etc.). Only in intermediate conditions do these 
species have the ecological optimum for develop-
ment, resulting in quantitative parameters – high 
abundance of fringe species, 2/ all tree habitats 
(fringe-mantle-forest) are in nature usually well dis-
tinguishable, and the selection of plots for relevés 
is relatively simple.

The concept of separate classes in Central Eu-
rope has been today commonly accepted (Pott 
1992; Mucina & Kolbek 1993; Kolbek in Moravec & 
al. 1995; Čarni 1997; Mucina 1997; Sanda & al. 1999; 
Rodwell & al. 2002; Boublík & Kučera, in press). 
Also from the aspects of mapping of the vegetation 
units or biotopes (EUNIS, NATURA 2000 etc.), the 
existence of fringe vegetation is practical. 

In Slovakia, two orders are recognised, namely 
Origanetalia vulgaris for subcontinental xerophil-
ous and mesophilous, but thermophilous fringes. 
Inside, two alliances – Geranion sanguinei and Trifo-
lion medii, with delicacy transitions one to another – 
are recognized in Slovakia. Acidophilous fringes 
with subatlantic distribution are classified separate-
ly into the Teucrion scorodoniae (order Melampyro-
Holcetalia). In NW-England the fringes with do-
minate Teucrium scorodonia growing on limestone 
form a transition between Geranion sanguinei (Čar-
ni 2000) and Teucrion scorodoniae. The structure of 
higher syntaxa and the % ratio used in Figure 1. 
are modified according publications cited in the 
references.

3.4 Distribution along latitude and 
altitude

Comparing area-sets of the Geranion sanguinei and 
Trifolion medii diagnostic species (character and dif-
ferential taxa) it was found that general distributi-
on of the forest edge communities is restricted mo-
re or less to the western and central part of Europe 
with a humid-temperate climate (van Gils & Key-
sers 1977). The centre of occurrence of the forest 
edge communities is concentrated in Germany and 
Austria, with more than 20 different communities. 
Especially, the collection of mesophilous Trifolion 
medii communities is notable. 

The relatively good situation in occurrence 
of thermophilous Geranion sanguinei in southern 
Scandinavia was elucidated by Diekmann (1997) 

as an influence of continental climate (low winter 
temperatures but relatively high summer tempera-
tures, low annual precipitation) in Sweden, com-
pared to the more humid and mild climate in Ger-
many.

In the Mediterranean and Eu-continental Euro-
pe, due to the seasonal droughts, the fringes are 
rare habitats or they are replaced by other forma-
tions, e.g. phrygana. Towards the east the fringes 
become weak, representing only a small number of 
associations and limited diagnostic taxa. 

As for Slovakia, it was defined precisely that he-
re the Geranion units are the most frequently occur-
ring communities. This is undeniable fact that, mo-
re towards the south, the ratio improves gradually 
in favour of Geranion (see Fig. 1).

Figure 1: The % ratio of mesophilous and xerophilous fringe-
communities occurred from northwest to south Europe (sources 
see in references)

Slika 1: Odstotek mezofilnih in kserofilnih robnih združb od 
severozahoda do juga Evrope (vir glej v literaturi)

Besides latitudinal distribution, the shift to-
wards the south is visible also in altitudinal distribu-
tion. In Scandinavia, for example, the occurrence 
is limited to the lowlands (on isle Öland, not ex-
ceeding 100 m), similar like in England – max. 80 
m (Čarni 2000). When in Central Europe the typi-
cal fringe community with Trifolium alpestre find its 
optimum on 400–600 m, in the Balkan peninsula 
(Macedonia) the altitude is much higher and rea-
ches 1000–1500 m and even more (Fig. 2).
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Figure 2: The altitudinal distribution (in m × 10) of relevés 
with Trifolium alpestre in Macedonia (rhombi, Čarni & al. 
2000), Slovakia (square, Valachovič ined.), and Germany (cir-
cle, Pott 1992)

Slika 2: Višinska razporeditev (v m × 10) popisov z vrsto Tri-
folium alpestre iz Makedonije (romb, Čarni & al. 2000), 
Slovaške (kvadrat, Valachovič ined.) in Nemčije (krog, Pott 
1992)

Currently, the diversity is higher and inner vari-
ability results in separation of the endemic sub-al-
liances, e.g. Dictamno-Ferulagenion in Adriatic coast 
on the Slovenia and Croatia (Čarni 1999), or La-
thyro-Trifolienion velenovskyi in Macedonia (Čarni & 
al. 2000). In peripheral parts of the class area (Bal-
kan peninsula, Spain, Russia etc.), the endemism 
of sub-units is much higher. The structure and 
floristic composition in peripheral parts is strongly 
influenced by the different forest and non-forest 
vegetation. In Slovakia as well, the floristic compo-
sition is rather different, being more similar to that 
of Central Europe.

Preliminary survey of Trifolio-Geranietea sanguinei 
communities recognized in Slovakia (without de-
tails on sub-associations, variants etc.)

Origanetalia vulgaris T. Müller 1961

Geranion sanguinei R. Tx. in T. Müller 1961

1.  Geranio sanguinei-Dictamnetum albae Wen-
delberger 1954

2.  comm. Carex humilis-Inula ensifolia
3.  Rosetum gallicae Kaiser 1926
4.  Peucedanetum cervariae Kaiser 1926
5.  comm. Trifolium-Brachypodium pinnatum

6.  Origano vulgaris-Vincetoxicetum hirundina-
riae Kolbek 2001

7.  comm. Oryzopsis virescens
8.  Geranio-Trifolietum alpestris T. Müller 1962

Trifolion medii T. Müller 1961

9.  Trifolio medii-Agrimonietum eupatoriae 
T. Müller 1961

10.  comm. Pteridium aquilinum
11.  Campanulo-Vicietum tenuifoliae Krausch in 

T. Müller 1962
12.  comm. Trifolium montanum
13.  Trifolio medii-Melampyretum nemorosi Dier-

schke 1973
14.  Vicietum sylvaticae Oberd. et T. Müller in 

T. Müller 1961
15.  comm. Peucedanum oreoselinum

Melampyro-Holcetalia Passarge 1979

Teucrion scorodoniae de Foucalt et al. 1979 

16.  Galeopsio ladani-Teucrietum scorodoniae 
Eliáš 1993

17.  Cruciato glabrae-Melampyretum pratense Pas-
sarge 1979 (incl. Galio veri-Lembotropetum 
nigricans prov. Eliáš 1987)
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Appendix 1. Relevés used for synthesis of 17 com-
munities incl. inner division into clusters. Pub-
lished data with short citation (see references) and 
unpublished relevés with orographic units. Num-
ber of relevés are in parenthesis.

1. Geranio-Dictamnetum (7): (2) Zlinská 2000; (2) 
Mucina, unpubl. Malé Karpaty; (1) Maglocký, un-
publ. Malé Karpaty; (2) Valachovič, unpubl. Biele 
Karpaty.

2. comm. Carex-Inula (19) – 2a (10): (1) Futák 
1960; (5) Baláž 1991; (2) Kochjarová 1997; (1) Ko-
chjarová unpubl. Muránska planina; (1) Valachovič, 
unpubl. Biele Karpaty. – 2b (9): (5) Jarošová & Mu-
cina 1988; (2) Mochnacký & Maglocký 1993; (2) 
Valachovič, unpubl. Malé Karpaty, Muránska pla-
nina.

3. Rosetum gallicae (22) – 3a (11): (1) Michalko 
1957; (1) Májovký & Jurko 1958; (4) Mochnacký 
& Maglocký 1993; (4) Kliment & al. 2000; (1) Vala-
chovič, unpubl. Krupinská planina; – 3b (11): (3) 
Mucina, unpubl. Malé Karpaty, Strážovské vrchy, 
Slovenský kras; (6) Maglocký unpubl. Malé Kar-
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paty (2), Nitrianská pahorkatina, Štiavnické vrchy, 
Krupinská planina, Cerová vrchovina; (2) Vala-
chovič & Ripka unpubl. Krupinská planina, Cerová 
vrchovina.

4. Peucedanetum cervariae (17): (1) Májovký & Jurko 
1958; (1) Ružičková 1982; (1) Chytrý 1994; (4) Kli-
ment & al. 2000; (2) Maglocký unpubl. Malé Kar-
paty, Považský Inovec; (2) Mucina, unpubl. Po-
važský Inovec; (6) Valachovič unpubl. Malé Karpaty 
(3), Štiavnické vrchy, Krupinská planina, Cerová 
vrchovina.

5. comm. Trifolium-Brachypodium (63) – 5a (18): (3) 
Mochnacký & Maglocký 1993; (1) Kochjarová 1997; 
(1) Kliment & al. 2000; (1) Kliment 2002; (12) Ko-
chjarová unpubl. Muránska planina (10), Vel’ká 
Fatra (2); – 5b (45): (28) Ružičková 1982; (2) Eliáš 
1987; (15) Jarošová & Mucina 1988.

6. Origano-Vincetoxicetum (14): (1) Ružičková 1982; 
(1) Eliáš 1987; (1) Baláž 1991; (2) Kliment 2002; 
(7) Valachovič unpubl. Strážovské vrchy (2), Trí-
beč, Vtáčnik, Nízke Tatry, Cerová vrchovina, Slo-
venský kras; (1) Jarolímek unpubl. Slovenský kras; 
(1) Ripka unpubl. Biele Karpaty.

7. comm. Oryzopsis virescens (6): (5) Maglocký un-
publ. Považský Inovec (3); Malé Karpaty, Strážovské 
vrchy; (1) Maglocký & Valachovič unpubl. Malé 
Karpaty.

8. Geranio-Trifolietum (82) – 8a (6): (4) Kliment 
2002; (2) Valachovič unpubl. Žiar; – 8b (53): (13) 
Ružičková 1982; (1) Eliáš 1987; (18) Jarošová & 
Mucina 1988; (3) Mochnacký & Maglocký 1993; 
(2) Kliment & al. 2000; (10) Mucina, unpubl. Tr-
navská pahorkatina (6), Nitrianská pahorkatina, 
Slovenský kras (2), Liptovská kotlina; (5) Vala-
chovič unpubl. Borská nížina (3), Malé Karpaty, 
Kremnické vrchy; (1) Kochjarová unpubl. Vel’ká 
Fatra; (1) Maglocký unpubl. Tríbeč; – 8c (23): (1) 
Májovký & Jurko 1958; (1) Eliáš 1987; (1) Maglocký 
unpubl. Malé Karpaty; (3) Mucina, unpubl. Malé 
Karpaty (2), Biele Karpaty; (16) Valachovič unpubl. 
Burda (2), Štiavnické vrchy (2), Kremnické vrchy, 
Pol’ana (3), Krupinská planina (3), Cerová vrcho-
vina (3), Slánske vrchy, Pohronský Inovec; (1) Rip-
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