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Abstract

Karagiannakidou V. 1993. Site research in beech forests of the Chortiatis Mountain
Range, NE Greece. Bot. Helv. 103: 23-27.

By analysing the beech forests of Mt. Chortiatis the plant-sociological units 01, 0%,
03, 0* and the site qualities II, IIL,IV, and V were distinguished. The first two plant-so-
ciological units (0%, 0%) are rich in the species of plant-index groups A and B, which as
demanding species grow in rich soils, mainly found on the northern slope of the moun-
tain. Plant-sociological units 03 and 0* are mostly characterized as poor, since the species
of group C contained there in are more or less xerophytic and grow in the poor soils of
the northeastern and northwestern sides of the mountain.

Key words: Beech forests, Ecological research, NE Greece.

Introduction

Beech forests constitute 9% of the total Greek forests. Despite this low percentage
they are of great interest because they are found in the best ecological sites of Greece
(Dafis 1969).

According to Horvat et al. (1974), Raus (1979), Karagiannakidou (1983, 1988), the
study of phytosociology in Greece, even nowadays, is still at an initial stage. The lack of
comparable data creates significant difficulties and thus Greek forests are deprived of the
essential bases for rationally programming and treating the forest ecosystems.

This paper aims to locate the ecological sites of the beech forests of Chortiatis, to
define their characteristic features, similarities and differences, and to correlate these with
the factors which determine the ecosystem (climate, soil, vegetation).

Research area, climate, geology and vegetation

Chortiatis has an altitude of 1201 m and geographically belongs to the prefecture of
Chalkidiki, NE Greece.
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24 V. Karagiannakidou

The climate of the Chortiatis region is intermediate between mediterranean and
Mid-european. According to Koeppen’s climatic classification (Critchfield 1974) the
climate belongs to type Csb. The ecologically dry period is limited to 1—1 % months with
August being the driest month (Karagiannakidou 1983, 1988).

From the geological point of view, Chortiatis belongs to the Serbo-Macedonian
massif, and it was found to consists of the following geological composition: a) on the
northeastern side of sandstone schists, phyllites and limestone, b) in the central area of
gneiss, ¢) in the central-eastern area of the magmatic course of Chortiatis and with
limestone in places, and d) on the southwestern basis of ultrabasis petrifications (Kockel
et al. 1977, Karagiannakidou 1983).

The vertical and horizontal spread of the Chortiatis vegetation zones is presented in
Fig. 1. Many features of the Quercion ilicis zone are found in the S.W. part of the study

area but do not appear on the map due to severe degradation (Karagiannakidou 1983,
1988).

Material and methods

The vegetation analysis is based on phytosociological measurements according to the standard
method of Braun-Blanquet (1964). All the measurements were performed in areas where grazing is
permitted. Plant sampling was carried out during May—July and September—October 1978 -1981.
Samples of material used for measurements are kept at the laboratory of Systematic Botany of the
University (TAU).

The nomenclature and classification of the taxa mentioned are according to Strid (1986), Strid
and Tan (1991), or Tutin et al. (1964-1980). The names of the taxa authors have been omitted for
practical purposes.

The distinction of plant-sociological units was performed with the assistance of plant-index
groups as they are described by Schlenker (1950), Ellenberg (1956, 1963, 1979), Dafis (1966, 1969),
Smyris (1980), Nicolae Ponita et al. (1977).

Total nitrogen, organic matter, mechanical analysis and designation of acidity (Alexiadis 1972,
Papamichos 1979, Ulrich 1977) were determined in the samples of thin soil investigated.

Results

The plant index groups found in the beech zone by the comparative processing of
Table 1, are: Group A, mid-hygrophytes; indices of fertile soils with a normal moisture
requirement which avoid the relatively dry and infertile soils. Group B, mesophytes;
indices of fertile soils with larger ecological width some of which appear sporadically in
dry sites as well. Group C, xerophytes; indices appearing mainly on ridges of southern
slope exposure and in voids exposed to the south. By the combination of the above
groups we have determined the following four (4) units and their respective site types
(Table 1, 2).

The gradual increase in soil-coverage by the xerophytic group C and the respective
gradual reduction in abundance-coverage of groups A and B have been shown by
spectrum analysis (Fig. 2).

The distinction of the site types is conventional and applies for this area only. The
distinction of the groundline vegetation into units according to the Braun-Blanquet
system, and the plant-indices of Ellenberg, are considered to give bettern results in places
where natural vegetation has been significantly disturbed (Papamichos 1979). On Mt.
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30 V. Karagiannakidou

Table 2. Plant-sociological units and respective site types in the beech zone of Mount Chortiatis.

Unit Group of plant indices Site quality
0? a (b) (c) II
02 (@ b (¢ III
03 ®) (©) v
0+ () C* A%

* The group of plant indices is written with a capital letter when the species belonging to this unit
have an occurrence >50%; with a small letter when they have an occurrence 50—20% and with a
small letter included in parentheses when they have an occurrence less than 20%.

O'Im o?mI o0*1v 0*V

aBlyr (@Bl (B gy r

Fig. 2. Mean soil-coverage degree of plant-index groups in the plant-sociological units being
separated.

Chortiatis, where the natural vegetation has been disturbed, the coefficient of similarity
(Ellenberg 1956, Dierschke 1974, Smyris 1980) of the beech zone, in comparison with
other vegetation zones, was found to be 32.09-42.5% (Karagiannakidou, 1983).

Unit 0'. Plant-index groups a (b) (c). Site quality IT

Spreading-Physiognomy: This unit is found on the N, NE and NW sides, covering a
fairly large area of the highest peak, Kissos. The subvegetation is limited to the voids and
in places where the canopy has been dispersed. The species of groups A and B are
plentiful, whereas the species of group C are rare. As differentiating species of the other
units of the beech zone we may consider those of group A, which do not appear in the
other groups; however, as shown in Table 1, species of groups A and B dominate
physiognomically in this unit. The shrubby species Ilex aquifolium, Quercus dalechampii,
Crataegus monogyna ssp. monogyna often appear, while as accompanying species there
are plenty of Ptericium aquilinum, Poa nemoralis, Veronica chamaedrys etc. Of the cryp-
togams, the bryophytes grow abundantly (Ganiatsas 1938).

Soil: The soil of type II belong to the brown-red forest soils is deep to very deep,
slightly argillaceous to argillaceous-sandy with a relatively thick humic horizon, rich in
nitrogen (N) and in acid, with a large depth of roots (about 1 m) and an intense biological
activity (Table 3).
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32 V. Karagiannakidou

The bedrock is of the magmatic course of Mt. Chortiatis (gneiss).

Stand description: Within this unit, the beech trees approach their ecological opti-
mum. The beech stands are irregular, almost closed, where all forms appear; from those
of same age up to group selection system. Trees have an average height of 12—15m at
an age of 47 years having grown after the fire of 1941 and after the uncontrolled felling
during the German occupation. The coppice shoots are irregularly allocated and their
bunches are non-uniform. Tree trunks are straight and free of branches up to a height
of 10 m, are of medium size, with a complete dominance by small-diameter individuals.
There is no natural regeneration and the subvegetation appears intense wherever the
stands are slack. Beech trees have a coverage rate of 80—100%. The shrub floor presents

a smaller coverage rate of 5-15% and the coverage rate of subvegetation is small, too
(30-50%).

Unit 0°. Plant-index groups (a) (b) (c). Site quality IIT

Spreading-Physiognomy: This unit appears on the N, NW and NE side of the moun-
tain and covers a relatively small area on Kissos summit and a larger area on Kolosyrtis
summit. The subvegetation appears intense where the canopy is broken off and where
there are stands of an older age and voids.

From the plant-index groups the species of group B appear or occur in abundance,
whereas some species of group C appear occasionally in the well-lit parts. Unit 0? differs
from the previous group 0', in that no plants of group A occur in it. 02 also differs from
the following two groups 0* and 0*, because no species of the plant-index group B occur
in them. Generally, plants of groups A and B are not in great need of high temperatures,
but have high demands for moisture and soil fertility. In these groups the following
species have the greatest abundance-coverage: Cardamine bulbifera, Hedera helix, Poly-
gonatum odoratum etc. Neottia nidus-avis, Geum urbanum, etc., are also found in abun-
dance here, while Thymus sibthorbii, Hieracium bauhinii, etc. are encountered occasion-
ally wherever there is light.

Ilex aquifolium, Rubus canescens, Rosa arvensis often occur in the shrub floor. Cas-
tanea sativa is encountered at altitudes of 850—900 m, and in the upper floor it is mixing
with beech.

This unit is characterized by the appearance of subvegetation within the voids and
wherever the canopy is broken off. These places are quickly covered by Pteridium
aquilinum and Rubus canescens. The appearance of sporadic xerophytic species of group
C shows that the site conditions have deteriorated in many places.

Soil: The soil is deep to very deep, with a very thick humic horizon. It belongs to the
brown-red forest soils and is sand-argillaceous, argillaceous-sandy, with an intense bio-
logical activity. Large amounts of organic matter, nitrogen and good natural properties
have been measured (Table 3).

Stand description: Here also, the beech stands are dense, but fewer in comparison with
those in 0'. All structure forms are presented here; from those of same age up to the
irregular group selection system. The quality of trunks is lower than in 0!, the coppice
shoots are 10 m high and irregularly allocated with a vague superiority by the thinner
ones. The soil coverage on the upper floor ranges from 80—100%. On the shrub floor the
coverage rate is kept low (5-15%) in contrast to the coverage rate by herbaceous
vegetation, which is higher in relation to the previous unit.
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Unit 03. Plant index groups (b) (c). Site quality IV

Spreading-Physiognomy: It occurs on smooth ridges of the E, W and SE sides and on
the NE, NW sides which have been eroded. Quercus frainetto and Q. petraea sporadically
appear on the upper floor. Among the shrubby species most abundantly found are: Ilex
aquifolium, Juniperus communis ssp. communis and occasionally Prunus sp. Pyrus amyg-
daliformis etc.

Unit 0 is clearly different from the units 03, 02 and 0* because it lacks the plant-index
groups; of these, group A is entirely absent while B and C may be characterized as newly
appearing groups with a degree less than I (Athanasiadis 1978).

It may be characterized as an atypical unit the young age of which, along with its
abundant litter, makes the growth of herbaceous vegetation difficult. On the contrary,
the abundant occurrence of Rubus canescens and Rosa arvensis in the sunny spots, along
with the sporadic appearance of Mycelis muralis, Trifolium alpestre, Campanula tracheli-
um, encompass with the above its whole description. From the accompanying plants the
following are encountered, however not abundantly: Festuca heterophylla, Hieracium
piloselloides, Veronica chamaedrys, etc.

Soil: The soil of this unit is deep to medium deep, sand argillaceous with a relatively
thick humic horizon, a weak loam concentration and an intense biological activity; it
belongs to the brown-red neutral soils. The bedrock consists of schists and gneiss.

Stand description: As in unit 02, the stands here have the same structure, being closed,
with an average height of 10 m at an age of 47 years. The individuals are thin with
non-straight trunks. In many places the deforestation is so intense that it favours the
growth of herbaceous grassplant vegetation which has within the voids a soil coverage
rate of 80—100%. The shrub floor has a coverage rate of 15-30% where the growth of
Juniperus oxycedrus, Rubus sp., Crataegus monogyna etc. is particularly favoured.

Unit 0*. Plant-index groups (b) c. Site quality V

Spreading-Physiognomy: It occurs on the W and NW sides where the soil has been
eroded. From the plant-indices all species of group C appear, while sporadically, very few
species of group B are found. The plants of group C require warmer temperatures and
less moisture than plants of groups A and B. 0* is distinguished from the other units by
the abundance of plants in group C and by the absence of the other plant-indices. In the
shrub floor the following species appear: Juniperus oxycedrus ssp. oxycedrus, Quercus
frainetto, Crataegus monogyna ssp. monogyna, etc. Except for the accompanying species,
which are abundant but with a small abundance-coverage (Pteridium aquilinum, Poa
nemoralis etc.), there are plants of group B (Geranium robertianum, Cardamine bulbifera
etc. see Table 1) which occur rarely with a scattered distribution.

Soil: The soil is shallow to medium deep, with a smaller depth and smaller thick
humic horizon, less humus and nitrogen and a reduced biological activity; it belongs to
the acid brown-red forest soils. The bedrock consists of schists and gneiss.

Stand description: The structure of the stands is varied, resembling the one in unit o
Their qualitative composition is medium to bad, with a relatively smaller height and with
more irregular trunks.
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Discussion and conclusions

The beech species which compose the unmixed beech woods in Greece, are Fagus
orientalis, Fagus moesiaca (two forms were identified, spatulolepsis and tainiolepis), and
Fagus silvatica. The limits of the horizontal and vertical distribution of these three species
in Greece cannot be drawn by a sharp line because the horizontal and vertical transition
from one species to the other is taking place gradually; this phenomenon, which is related
to the ecological environment, is determined by different factors, i.e. aspect etc. (Mou-
lopoulos 1965, Mattfeld 1936). One distinctive site of Fagus moesiaca and F. orientalis
with ecological demands has been separated (Grebenscikov 1938, Quezel et Pamukoudlu
1969, Moulopoulos 1965). According to Dafis (1969) the beech forests in Greece can be
vertically distinguished into three types of characteristic species: Fagetum submontanum
(900-950 m, F orientalis or F. moesiacia f. spatulolepis), Fagetum montanum (900
1600 m, Fagus moesiaca f. tainiolepis), and Fagetum subalpinum (1600—-1800 m, Fagus
silvatica or Fagus moesiaca). According to Raus (1980), this distinction of beech forests
in Greece could become problematic without the assistance of additional characteristic
species. In his opinion, a distinction of these very basic units from more independent
associations in a broader basis of plant-sociological material was necessary. Thus, the
associations of the Pindos and Voras ranges (Quezel et Contandriopoulos 1965, Quezel
1967, Smyris 1980), as well as their systematic position could further be considered, an
opinion we have also agreed with. Strid in Mountain Flora of Greece (1986) distinguishes
in Fagus only two subspecies: F. silvatica ssp. silvatica (incl. F, moesiaca) and F. silvatica
ssp. orientalis. According to him, some individual trees in Greece, especially in the
northeastern parts resemble ssp. orientalis in vegetative characters but never have delated
cupula scales. Such trees (often called F. moesiaca) tend to grow at relatively low altitudes
(200—-1000 m) whereas the typical ssp. silvatica is mainly found in the western and central
district and rarely below 1000 m. Sub-species silvatica and ssp. orientalis are in fact typi-
cal geographical races having a broad range of intermediates in the zone of contact.

The beech forests of Mt. Chortiatis above 800 m (Table 1, measurements 1-25) do
not include beeches with characteristics of F. orientalis. Fagus moesiaca f. tainiolepis
forms unmixed closed stands, 15 m high, in the best sites. The soil is characterized as acid
brown-red and below a layer of 2—5 cm of decomposed litter there is a black humic hori-
zon of 5-10 cm. The depth varies depending on the orographic condition of the site.

The herbaceous vegetation mainly consists of spring and numerous summer species
which are found in well-lit places where favourable conditions are created (Table 1). In
fact, in the slack stands at low altitudes (Kolosyrtis top), more undergrowths (sub-
stories) are encountered. On the contrary, at better sites, where the stands are dense
(Kissos top) the herbaceous plants are limited to some spring and to a few shade species
such as Cardamine bulbifera, Galanthus elwesii ssp. minor, Cotyledon umbilicus, Arum
maculatum, Platantherea chlorantha, Coeloglossum viride, Limodorum abortivum etc. The
growth of species with a horizontal creeping rooting system is also favoured (Neottia
nidus-avis, Cephalanthera longifolia, Listera ovata etc., Karagiannakidou 1983). Various
other bryophytes species, appear, too (Ganiatsas, 1938).

Depending on the soil moisture, the existing degradation, and the site humic form,
we have encountered different forms of beech forests. Very humid conditions are absent
in our region. A range of demanding species (see Table 1, measurements 1-20) is limited
to generally good sites, but poor in bases. Due to the slackness of stands and the large
degree of degradation, the site type of Fagetum nudum (Walter 1975) is absent from our
region, but it is found in East Thessaly (Raus 1980).



Botanica Helvetica 103/1, 1993 35

A characteristic feature of the beech forests of the Chortiatis region is the relatively
large contribution by the species Quercetalia pubescentis and Quercion frainetto-cerris,
a fact which is also pointed out by Raus (1980) for the forests of East Thessaly.

The exploitation of the beech forests for wood is in the hands of the local authorities,
and wood is taken mainly for fuel. The forest was burnt twice in the past. Therefore,
instead of tall beech forests we find old stumps and low forests which have the potential
to regenerate in a short time period.

The beech forests in Greece have not all been plant-sociologically investigated. A
Fagus site research has been conducted in central and northwestern Greece by Dafis
(1969) and Smyris (1980) in the district of the Voras. Horvat et al. (1974) described the
following two forest associations of Fagus moesiaca in SE Europa: 1. Beech forests in rich
calcareous soils (Galio-Fagetum moesiacum) and 2. Mountainous beech forests in acid
soils (Luzulo-Fagetum moesiacum). Zoller et al. (1977) found that in the northern moun-
tain ranges of Greece the following mid-european alliances of beech forests were en-
countered: (Cephalanthero-Fagion, Cardamine-Fagion, Galio odorati-Fagion, Luzulo-
Fagion). For the beech forests of Eastern Thessaly (Raus, 1980) the alliances Doronico
orientalis-Fagion moesiacae, Fagus moesiaca, Quercus frainetto-Fagus, Vaccinium myr-
tillus-Fagus, Abies borisii regis-Fagus, were distinguished. Smyris (1980) referring to
beech forests of Voras confirms that the forest units of Fagus silvatica belong to the
association Galio odorati-Fagetum montanum hellenicum and distinguishes in it one
group rich in species and one poor.

By the analysis of Chortiatis vegetation in the beech zone we have found that 0' is
distinguished from 02, as well as from the other two units, by the presence of differenti-
ating plants of plant-index group A, such as: Primula veris, Cystopteris fragilis, Listera
ovata, Angelica silvestris, Stachys silvatica, Melica uniflora. In comparison to 0*, 0% does
not include any independently differentiating species. Unit 0° (atypical unit) is very poor
in demanding species and only a few individual species occur, such as: Campanula trache-
lium, Cyclamen hederifolium. The low number of demanding species is possibly due to the
young age of the stands, the growth of which is impeded by the litter they create. Based
on the worst soil conditions, 0* is mostly characterized as poor, since the species of
group C found in it are more or less xerophytic which render it different from the other
units. This can be explained by the fact that, on one hand, the reserves of nutrients
available to this unit are lower, and, on the other, that the moisture conditions along with
the natural properties of the soil, etc., mainly on the meridional slopes, are not favour-
able. In addition, the appearance of Anthoxanthum odoratum, Thymus sibthorpii, etc. in
our region, confirms the view of Dafis (1969) that these species may be considered as
indices of a drywarm environment.

Geographically differentiating species of the beech zone in the Chortiatis area, in
relation to the units of beech of Central and NW Greece (Dafis 1969) are many, such as
Angelica silvestris, Ajuga reptans, Listera ovata, Digitalis lanata, Silene vulgaris etc. In the
region of Voras where Smyris (1980) conducted his research, the most prevalent species
encountered is Fagus silvatica; on Chortiatis as well as in Central and NW Greece (Dafis
1969), the prevalent species is Fagus moesiaca. Comparing the species of the Chortiatis
beech zone to the respective species of the beech zone of Voras, Central and NW Greece,
we notice that on Chortiatis we have a decrease in demanding species, especially with
respect to the area of Voras, and an increase of xerophytic species. This can be explained
by the fact that the region of Chortiatis has a drier climate in comparison to that of Voras
and the northern mountain ranges, a lower altitude, and is more influenced by man,
being closer to populated areas.
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From a plant sociological aspect, a large number of species are those typical of the
association Luzulo-Fagetum (Oberdorfer 1957, Ellenberg 1963, Soo 1964, Horvat et al.
1974) and the Cardamino-Fagion, Galio odorati-Fagion, Cephalanthero-Fagion alli-
ances (Zoller et al. 1977).

The soil research of the beech zone of our region, (Table 3) has also verified the close
relationship between soil and vegetation. Wherever the demanding species appear, the
soils are characterized by a higher availability of nutrients and better natural conditions.
Moreover, the numbering of the forest types (II, III, IV, V) describes at the same time
an ecological series with a decrease of nutrients. With respect to the content of N, the site
qualities IT and III are rich, whereas IV and V may be characterized as poorer. A similar
relationship also occurs for organic matter. In comparison to the corresponding site
qualities of Voras (Smyris 1980) the rates of N% are lower in our region; this is explained
by the longer summer drought on Chortiatis which transiently destroys the microorgan-
isms of the soil, in contrast to the region of Voras. With respect to the site qualities of
Central and NW Greece (Dafis 1969) we have few differences, except that site quality I
is entirely absent from Chortiatis. In our opinion, this is probably due to deterioration
and soil degradation. The pH values of the beech zone soils, where our research was
carried out, range from 5.5 to 6.1 not showing significant differences among the site
qualities, and neither in relation to the depth of the soil. In addition, the pH values in
the sites of Fagus moesiaca in Greece, range between 56, rarely dropping below 5 in very
poor soil. Regel (1943) reports for Chortiatis (Fagetum ca. 900 m) a pH value from 6.0
to 6.5 and Alexandris (Panagiotopoulos 1979) in his soil study of the Chortiatis region
characterizes them as acid brown-red forest soils with pH values 6.1 and 6.4.

I should like to thank Prof. S. Dafis for his help during the research stage, and Mr. Gr.
Alexandris for the preparation of the figures. The English language was corrected by Dr. C. M.
Cook and Prof. Dr. H. R. Hohl.
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