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ABSTRACT - Almost 1000 published and unpublished phytosociological relevés of Greek Fagus forests are
classified and the clusters interpreted with respect to ecology and phytogeography. A synoptic table
is presented. Three ecological groups of communities are distinguished, viz. mesophilous, acidic and
xerothermic Fagus woodlands. Differentiation within each group reveals chiefly phytogeographical
as well as further ecological patterns. Geographical distributions and ecological preferences of each
community are outlined and some syntaxonomic conclusions briefly discussed.
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INTRODUCTION

Although beech (Fagus sylvatica s.1.) woodlands constitute only 10 % of the
total area covered by forests in Greece, and 17.4 % of the broadleaved forest area
(Anonymous, 1992; Dafis, 1969), they are of high phytogeographical, ecological
and economic significance. Fagus sylvatica is a montane element in Greece which is
restricted to the Pindos, the Varnous-Vourinos and Voras-Olimbos-Pilion chains and
to the mountains of north-eastern Greece (distribution maps in Moulopoulos, 1965,
and Strid & Kit Tan, 1997). Beech, or mixed beech-conifer stands often form the
timberline, usually around 1800 m a.s.l., depending on region, aspect, substrate and
degree of human interference. On Mt Olympus, however, as in few other mountains,
there are Pinus heldreichii woodlands above the Fagus zone. Below montane levels
beech is replaced by deciduous oaks. The lowest Fagus stands occur in Thraki at the
eastern fringes of the Rodopi Mts, occasionally as low as 200 m a.s.l., represented
here by Fagus sylvatica subsp. orientalis. The latter beech taxon which is otherwise
widespread in northern Anatolia, Crimea and the Caucasus only just reaches Thraki
and eastern Makedonia. For practical reasons in our account, and in accordance
with recent floras and taxonomic lists (Greuter et al., 1986; Aldén in Strid, 1986;
Christensen in Strid & Kit Tan, 1997), the poorly defined Fagus sylvatica subsp.
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moesiaca which is intermediate between subspp. orientalis and sylvatica is merged
in the latter. As elsewhere in Europe, beech forms mostly either pure or mixed Fagus-
Abies stands. Other tree species may occur, in certain plant communities, but rarely
in large numbers.

The chorological significance of Greek Fagus woodlands had already been em-
phasized by early botanical travellers (e.g., Adamovic, 1906; Mattfeld, 1927; Turrill,
1929; Markgraf, 1942; Regel, 1943). Full species lists and descriptions which were
published by Quézel and Contandriopoulos, 1965; Quézel, 1967; Dafis, 1969; Horvat
et al., 1974; Barbero and Quézel, 1976; Zoller et al., 1977; Gamisans and Hebrard,
1979 and 1980 shed first light on habitat conditions and species composition but pro-
vided limited and geographically scattered material. Later, more detailed monographic
studies reflect full phytosociological spectra of beech woodland habitats within certain
areas: Raus, 1980, Ossa-Pilion-Mavrovouni; Smiris, 1980, Voras p.p.; Adamis, 1989,
Bukate Dagh; Bergmeier, 1990, Kato Olimbos; Theodoropoulos, 1991, Chalkidiki
p.p.; Karagiannakidou, 1993, Chortiatis; Habeck and Reif, 1994, Olympus p.p.; Reif
and Loblich-Ille, in press, Pieria p.p. Mainly these, together with unpublished material
from the first author, brings the full number of relevés used in this account close to
1000. Nevertheless, several important Greek beech woodland areas are still poorly
represented, and some not at all. However preliminary the results, the classification
scheme presented here is considered an important progress to what can be obtained
from interpretation of regional studies. Current syntaxa lists of Greek plant commu-
nities are highly insufficient as a basis for habitat description in the framework of
the Natura 2000 Ecological Network. Therefore, a more thorough classification and
accurate descriptions of the forest plant communities (and those of other habitats) are
badly needed and of the utmost importance for nature conservation in Greece.

MATERIAL AND METHODS

For the present study 977 relevés have been used which are somewhat unevenly
distributed over the Greek Fagus area. Almost all published and much unpublished
material was used (number of relevés in brackets): Quézel and Contandriopoulos,
1965 [10]; Quézel, 1967 [18]; Dafis, 1969 [108]; Barbero and Quézel, 1976 [39];
Zoller et al., 1977 [23]; Gamisans and Hebrard, 1979 [18]; Gamisans and Hebrard,
1980 [43]; Raus, 1980 [43]; Smiris, 1980 [96]; Adamis, 1989 [82]; Volpers, 1989
[5]; Bergmeier, 1990 [99]; Bergmeier, unpubl. [31]; Theodoropoulos, 1991 [52];
Grigoriadis, 1991 [18]; Karagiannakidou, 1993 [25]; Habeck and Reif, 1994 [61];
Reif and Loblich-Ille, in press. [206]. The TURBOVEG/MEGATAB program was
used for input, handling and transformation of vegetation relevés, divisive clustering
by TWINSPAN, and for generating the synoptic table (Hennekens, 1996a, b). The
cluster scheme proposed by TWINSPAN had to be modified and partly recombined
due to several shortcomings. The data basis is, in terms of floristic reliability and
completeness, very heterogeneous. Taking this into account, the original relevés had
to be revised, obvious or less obvious identification errors corrected, taxonomy and
nomenclature updated, and taxa likely to be misidentified had to be merged in similar
taxa, or taxon groups, although this process may have corrupted the potential diffe-
rential value of certain species. A wide delimitation of associations and communities
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is preferred here. Further differentiation may be appropriate below association level
when working on regional or local scale. For this preliminary survey we refrain from
discussing in detail relationships of Greek Fagus communities to units outside Greece,
nor is it possible here to go further into nomenclature of the syntaxonomic units. This
will be subject of a more comprehensive study currently in progress by the authors.
Author citations of syntaxa have been omitted therefore. Nomenclature of taxa follows
largely either Med-Checklist (Greuter et al., 1984, 1986, 1989) or Mountain Flora of
Greece (Strid, 1986; Strid and Kit Tan, 1991). Chorological (weighted) spectra have
been produced by using the formula: Percentage (%) = A/B x 100, with A being the
total constancy of each chorotype in a given community, and B the total constancy
of all chorotypes in the community. Information concerning the chorology of species
was chiefly taken from Pignatti, 1982, with complementary reference by Raus, 1995,
and Strid, 1995.

CLASSIFICATION

The synoptic table (table 1) displays seventeen columns representing Fagus wo-
odland vegetation types. These may be grouped into three principle ecological units:
(1) Mesophilous, (2) Acidic, (3) Xerothermic. Fig. 1a shows the distribution of the
mesophilous and xerothermic communities, fig. 1b that of the acidic ones.

1 —4 Mesophilous beech woodlands
1 -2 Geranio striati-Fagetum
1 subtype (Campanula trichocalycina)
2 subtype (Lathyrus venetus)
3 Hordelymus europaeus-Fagus sylvatica comm.
4 Picea abies-Fagus sylvatica comm.
5 -9 Acidic beech woodlands, Orthilio secundae-Fagetum
5 subtype (Cardamine bulbifera)
6 subtype (Deschampsia flexuosa)
7 subtype (Pinus sylvestris)
8 subtype without narrow diff. species
9 subtype (Vaccinium myrtillus)

10-17 Xerothermic beech woodlands
10 Pinus heldreichii-Fagus sylvatica comm.
11 Pinus nigra-Fagus sylvatica comm.
12— 13 Lathyro alpestris-Fagetum
12 subtype (Galium odoratum)
13 subtype without narrow diff. species
14 Rubus canescens-Fagus sylvatica comm.
15—-17 Fagus sylvatica subsp. orientalis comm.
15 subtype (Deschampsia flexuosa)
16 subtype (Melica uniflora)
17 subtype without narrow diff. species
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Fig. la - Distribution of the Greek Mesophilous and Xerothermic beech woodlands. ##Geranio
striati-Fagetum, s Hordelymus europaeus-Fagus sylvatica, % Picea abies-Fagus sylvatica comm., *Pinus
heldreichii-Fagus sylvatica comm. Pinus Nigr;F agus sylvatica comm. % Lathyro alpestris-Fagetum,
% Rubus canescens-Fagus sylvatica comm., °Fagus sylvatica subsp. orientalis comm.

Columns 1 and 2: The units represent different subtypes of the mesophilous
Geranio striati-Fagetum which is restricted almost exclusively to the Pindos chain,
i.e., the western part of the Fagus distribution range in Greece. Phytogeographical
connections to the southern Apennine beech forests are evident by the presence of
species such as Campanula trichocalycina, Campanula foliosa, Geranium versicolor
and Geranium reflexum. Flysch is said to be the geological bedrock of all Pindos
beech forest stands documented so far. However, number and quality of relevés
from the Pindos area are limited, and with further thoroughly sampled material the
differentiation into two clusters suggested here (with Campanula trichocalycina as
the most relevant differential species) may break down. Chorologically, the western
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Fig. 1b - Distribution of the Greek Acidic beech woodlands. Orthilio secundae-Fagetum

Greek mesophilous beech forests differ significantly from the other mesophilous Fagus
woodlands (columns 3 and 4) which are more northerly distributed. In the Geranio-
Fagetum, Mediterranean plus Balkanic species are twice as much represented than
in the latter communities (24.6-26.2 % as against 12.0-12.7 %) while the Eurasiatic-
Circumboreal element is much less important in the Geranio-Fagetum (6.4-6.6 % vs.
15.3-20.1 %) (Table 2).

Column 3: Further east the Geranio-Fagetum is replaced by another mesophilous
beech woodland community which is provisionally termed here Hordelymus-Fagus
community. Zonal stands are known chiefly from base-rich soil on volcanic tuff in
the Voras range near the border of Greece and FYR Makedonia. Stands with similar
species composition can be found locally in the Rodopi and in ravines of Pieria and
Kato Olimbos.

Column 4: The most extensive Greek beech woodlands exist in the Rodopi
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mountain range along the Greek-Bulgarian frontier. Bedrock is mostly siliceous. The
Picea-Fagus community occurs locally, at high altitudes, in depressions and along
rivulets. Species indicating excellent water supply grow together with acidophytes.
Spruce (Picea abies) at its southern limits of distribution in Europe forms mixed
stands with beech and fir (Abies x borisii-regis).

Column 5 to 7: The majority of Greek acidic beech forests are assigned to the
Orthilio secundae-Fagetum. Most Rodopi beech and beech-fir forests belong here.
Column 5 represents stands with Cardamine bulbifera and Galium odoratum which
are fairly well water supplied while species composition in column 6 with high con-
stancy of Deschampsia flexuosa suggests somewhat drier conditions. Column 7 is a
rare beech forest type approaching Vaccinio-Piceetea vegetation. It can be found on
dry upper slopes and hilltops of the Rodopi Mts and is characterized by Pinus sylve-
stris and other species of pine woodlands.

Columns 8 and 9: In the Pieria Mts of north central Greece acidophytes such as
Luzula luzuloides and Deschampsia flexuosa reach their southern borderline on the
Balkan peninsula. Both columns represent oligotrophic beech forests in east central,
north central and parts of north-eastern Greece which, for phytogeographical reasons,
lack Luzula and Deschampsia. Relevés arranged in columns 8 and 9 are but weakly
differentiated by the presence or absence of Vaccinium myrtillus which indicates soil
conditions towards fairly moist moder and raw humus. No acidophilous beech wood-
lands have become known to date from the Pindos range. In the Orthilio-Fagetum,the
European phytogeographical elements (Euro-Siberian, European-Caucasian, Central
European) are clearly dominating (51-61 %) whilst the Mediterranean elements are
poorly represented (5.4-8.7 %) (Table 2).

The most widespread ecological group of beech woodland communities, and
documented by almost half of the relevés available, can be termed xerothermic. Most
limestone beech forests belong here but similar species combinations can be met
with on various siliceous substrata, particularly at lower altitudes. In parts of north
and east central Greece the acidophilous Orthilio-Fagetum and the thermophilous
Lathyro alpestris-Fagetum co-occur but the latter is found some 3-400 m lower. The
chorological analysis of the Lathyro-Fagetum reveals relatively low percentages of
the European (44 % vs. 51-61 % in Orthilio-Fagetum) and high proportions of the
Mediterranean elements (16.4-17.6 % vs. 5.4-8.7 % in O.-F.) (Table 2).

Columns 10 and 11 represent limestone beech forests which have been descri-
bed from Mt Olympus but may well occur in other mountain ranges with crystalline
limestone. The Pinus heldreichii community (column 10) is distinct by high con-
stancy of panzer pine (Pinus heldreichii) and other species related to pine forests. It
is both ecologically and floristically approaching the Staehelino-Pinetum heldreichii
which forms the timberline vegetation of Mt Olympus. The Pinus heldreichii-Fagus
community occurs up to c. 1900 m a.s.l. Its stands are among the highest beech oc-
currences in Greece. Similarly the Pinus nigra-Fagus community (column 11) forms
a link between Lathyro alpestris-Fagetum and Ostryo-Carpinion. It occurs on rocky
limestone slopes at lower altitudes than the Pinus heldreichii-Fagus community. The
stands represent ecological borderline situations of Fagus sylvatica. This is indicated
by the restrained competitive position of beech which occurs in mixed stands with,
e.g., Pinus nigra, Acer hyrcanum, Fraxinus ornus and Acer pseudoplatanus.
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Columns 12 and 13: The Lathyro alpestris-Fagetum shows a much wider ge-
ographical range. It is documented by a comparatively large number of relevés, the
former column representing habitats with better water supply, the latter indicating
drier conditions. The Lathyro alpestris-Fagetum is well equipped with species of both
Fagetalia and Quercetalia pubescenti-petraeae.

Column 14: is similar but some differential species (Quercus frainetto, Helle-
borus cyclophyllus) show close relationship to Quercus frainetto stands (Quercion
confertae) and others (Rubus canescens, Galium aparine) indicate disturbance by
grazing. Most relevés assigned here to the Rubus canescens-Fagus sylvatica commu-
niy originate from a limited area in the Chalkidiki but similar stands can be expected
elsewhere.

Columns 15 to 17: While the Rubus canescens-Fagus community may be esti-
mated as intermediate between the phytosociological orders Fagetalia and Quercetalia
pubescenti-petraeae, the relevés gathered in columns 15-17 are in fact closer to the
latter, in spite of beech being the dominant tree species. The beech taxon involved is
Fagus sylvatica subsp. orientalis, together with «moesiaca»-forms varying towards
it. All material of the last three columns in the synoptic table originates from Bukate
Dagh, Thraki, in the far north-east of Greece. Fagetalia species are mostly missing
except in the Melica uniflora subtype with species such as Galium odoratum, Carda-
mine bulbifera and Symphytum ottomanum which indicate balanced water supply.

SYNTAXONOMY

The Geranio striati-Fagetum of the Pindos may be included with similar beech
woodlands of southern Italy in what is known as Geranio striati-Fagion or, rather at
suballiance level, Geranio-Fagenion within alliance Fagion sylvaticae. This alliance
includes in our opinion all European mesophilous beech woodland communities but not
acidic and xeric ones. Hence the Hordelymus-Fagus community is also included into
Fagion but represents another suballiance which is known from Moesia, i.e., eastern
Serbia and Bulgaria. It is traditionally, and invalidly, termed «Fagion moesiacum».
It should be restricted to mesophilous beech forests in the moesic phytogeographic
zone and is distinguished from both carpathic Symphyto cordati-Fagenion and illyric
Aremonio-Fagenion mainly by lacking character species, in this respect similar to
Central European Asperulo-Fagenion woodlands. There seems to be no valid name
for both suballiance and community at association level. The acidophilous Orthilio
secundae-Fagetum forms part of the alliance Luzulo-Fagion. Geographical diffe-
rential species are largely missing within Luzulo-Fagion woodlands in the Southern
Balkans. In contrast to this, Greek thermophilous beech forests such as Lathyro
alpestris-Fagetum are generally rich in geographical differential species. The Do-
ronico orientalis-Fagenion is, therefore, an appropriate circumscription for beech
forests of thermophytic habitats in the hellenic region. We consider this suballiance
part of the thermophilous Fagus forests known as Cephalanthero-Fagion which are
widespread particularly between southern Central Europe and the mountains of the
Northern Mediterranean. Even more pronounced thermophilous are Fagus wood-
lands of north-eastern Greece dominated by Fagus sylvatica subsp. orientalis. Such
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units should be kept outside Fagetalia order and are better placed within Quercetalia
pubescenti-petraeae.
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Z USAMMENFASSUNG

Fast 1000 veroffentlichte und noch unveroffentlichte pflanzensoziologische
Aufnahmen von griechischen Buchenwildern werden klassifiziert und unter
O0kologischen und pflanzengeographischen Aspekten interpretiert. Eine synop-
tische Tabelle zeigt drei 6kologische Hauptgruppen von Gesellschaften, die
man als mesophil, azidisch und xerotherm bezeichnen kann. Innerhalb jeder dieser
Gruppen lassen sich mehrere floristisch differenzierte Gesellschaften unterscheiden.
Sich abzeichnende geographische Verbreitungsmuster und 6kologische Priferenzen
jeder Gesellschaft werden umrissen und einige syntaxonomische Schlu3folgerungen
gezogen.
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TABLE 1

SYNOPTIC TABLE OF FAGUS WOODLAND COMMUNITIES IN GREECE
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Species with constancy of 20% or less in each column have been omitted
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CHOROLOGICAL (PHYTOGEOGRAPHICAL) SPECTRA (IN %) AND MEAN ALTITUDE
(IN M A.S.L.) OF THE FAGUS WOODLAND SYNTAXA IN GREECE (A: BALKAN,

TABLE 2

B: MEDITERRANEAN (SENSU LATO), C: EUROPEAN (SENSU LATO), D: EURASIATIC
TEMPERATE, E: EUrAsIATIC-CIRCUMBOREAL, F: COSMOPOLITAN-SUBCOSMOPOLITAN)

Phut comm vty & E C I E F Moo
1. GeranioF agetum [subbype 1] 9.6 150 44 191 B h 55 1543
2. GeranicF agetum [subtype 2] 115 144 114 164 B4 an 1435
3. Horde hernus-Fa quz comm . 37 .3 0.1 154 153 145 13351
4. Pices abiesFa gqus comm. 9.6 3.1 451 154 m.1 ] 1565
5. <rthilic-Fa getuni[subkype 1) 4.0 8.7 560 136 9.1 k5 1425
B thilicr Fa getunn [subkype Z) a5 6.1 G603 9.6 1.2 25 1376
7. thilice Fa getuns [subkype 3 g4 5.4 5049 6.6 215 T2 135135
G, O thiliorFa getum {subhype 4] g6 ) 5r2 9.5 ws a7 1425
9. thilicr Fa getunn [subkype 5) 1156 6.4 51 9.2 195 23 12635
10, Finus heldreichii-Fagus comm . 125 141 455 9.2 5.3 22 1644
11. Finuz nigra-Fa qus comm. 142 215 IBE 152 TE 15 Q9%
12, LathyroF agetum [zubtype 1] .6 164 4.7 172 45 T4 1000
15, LathyroF agetum[subtype 2] 141 176 4.1 135 40 6 A 1021
14, Rubws manescensF agus comm . 04 204 404 165 0 27 44
15, Fagus oriental s comm . [subtype 1) 15 6 121 473 174 - 44 679
16. Fagus oriental s comm . [subtype 2] 122 1156 505 1749 12 63 703
17. Faguw criental s comm . [zubkype 3] nz 1649 492 143 oz a1 7EE




