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ABSTRACT - The geographical distribution of the birch (Betula pendula Roth.) in Greece is limited to the
northern mountains (Varnous, Voras, Vermio, Paiko, Beles, Orvilos, Lailias, Pangeo, Phalakro and
Rhodope). The unique extensive pure Betula pendula — forest, which covers an area of about 1.755
ha, occurs in the western part of the Rhodope mountain range. The other appearances of birch in the
Greek area are limited either to small stands or to individuals in mixture with other forest trees. The
Betula pendula forests in western Rhodope have been studied using the Braun — Blanguet method
with 36 phytosaciological relevés. Two associations, Querco dalechampii - Betuletum pendulae
(Quercetalia pubescentis) and Fago sylvaricae — Betuletur pendulae (Fagetala syvaticae),us well

as further i , are distingui Their as well as information about the site
i structure and i pommn ur the distinguished communities are given.
Ky WORDS - ¥, y pioneer forest.
INTRODUCTION

From about 65 species of the Betula genus of the northern temperate and arctic
zone (Kriissmann, 1976; Hegi, 1981) only Betula pendula appears in Greece. Its
distribution is limited to the northern mountains (Varnous, Yoras, Vermio, Paiko, Beles,
Orvilos, Lailias in Serres, Pangeo, Phalakro and Rhodope) (Pavlides, 1985;
Athanasiadis, 1986; Boratyriski ef al., 1992; Chochliouros & Georgiadis, 1997,
Christensen, 1997).

A pure birch forest which covers an area of about 1.755 ha appears in the
western part of the Rhodope range. The other appearances of birch in Rhodope, as
well as in other areas of Greece, are limited and here birch appears either in the form
of small stands, small and larger groups or in mixture with other forest trees.

In the pollen diagram from Elatia in Drama, Rhodope (Athanasiadis et al., 1993)
the pollen curve of Betula occurs continuous from about 4 thousand years before
present. However, its proportion is extremely low, suggesting its limited frequency
and probably also its smaller range than today. An exception is the lower part of the
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diagram where the proportions of birch pollen are higher, the highest of which coin-
cide with a period of intense anthropogenic destruction of the natural forests at about
the last half of the second millenium B.C. and the expansion of the birch forests as
pioneer species.

Betula pendula has a very broad ecological range as far as its demands on climate
and soil are concerned (it can resist cold and high temperatures as well as drought). It
is very light-demanding, with higher demands for light than all the broad-leaved, and
a cold-tolerant species. It can grow on poor and dry but also on very moist soils. It
shows its best development in fresh, deep, loamy sand soils (Athanasiadis, 1986).

It also expands fast and easily due to its many small two-winged nutlets (Hegi,
1981). These characteristics make it one of the most important pioneer species which
alone or together with the scots pine (Pinus sylvestris L.) forms pioneer forest
communities in bare areas, mainly in central and northern Europe. Its comparatively
low germination capacity, of about 15-20%, and the slightly late beginning of fruition
restrains the speed of its expansion. As a free - growing tree it gives seeds at the age
of 10-11 years, while in a stand it fruits at the age of 20 (Lamprecht, 1979). Its further
expansion and its occurrence are mainly restricted by its small competitive capability
in Lomparison to other forest species. Fast and easy expansion when there is no
competition, is a general characteristic of all pioneer species but Lhey are also fast and
easily displaced by more competitive species of subseq | stages.

From a silvicultural point of view it is an excellent pioneer species for frost-
stricken areas. However, it is not suitable for the creation of permanent mixed stands
due to its low competitive capability (Mayer, 1980).

The research area is situated in the forest stand Kalivia Kariotou in the western
Rhodope, NE of the village Potami, near the evacuated village Mavrochori (Fig. 1).
The area is under the forest administration of the Forest Service of Nevrokopi. Miiller
(1929) reports fires of a great extend in the wider area of the Rhodope. These were
caused by nomad breeders (Sarakatsane) who lived in these forests. Today the area is
only grazed by cows.

On the side of Nevrokopi, and after the village Potami, the present vegetation is
differentiated according to altitude. Birch stands appear above the deciduous oak
zone; above and among these stands expand forests of scots pine, while along streams
of constant waterflow azonal stands of Alnus incana ssp. incana are dominant. Limited
beech and Norway spruce stands can be observed as well as grasslands and partly
forest-covered areas (<30% coverage) with oaks species, birch and s pine.

Geologically the area belongs to the Rhodope massif (Mountrakis, 1985). The
rocks are acid igneous rocks (granites, granodiorites, monzonites) (IGME, 1983) and
the soil is sandy loam.

The climate of the Kalivia Kariotou area where the birch expands, could be
classified in the Dfb climatic type according to Kippen’s classification, that is humid
continental climate with a harsh winter, a short hot summer and a rather uniform
distribution of rainfall during the year (Athanasiadis ez al., 1992).

The bioclimate is of a temperate axeric character (this character does not belong
10 the mediterranean bioclimates but is close to or belongs to the bioclimates of Middle
Europe) and the research area is classified in the humid bioclimatic layer with a harsh
winter (specifically in a higher hyperhumnid bioclimatic sublayer) and partly in the
subhumid bioclimatic layer with a harsh winter (Mavrommatis, 1980).
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of pH (electrometric method in soil: water suspension 1:5), ¢) content in organic
carbon (C%) (method of liquid acidity with acidic medium K,Cr,0,) and d) content
of total nitrogen (N%) (Kjeldahl method). The description of the soil profiles and the
soil analyses were conducted according to Papamichos & Alifragis (1988).

The identification and nomenclature of the taxa follows “Flora Europaea” (Tutin
et al. 1968-1980; 1993). The species of genus Galium which were identified following
Krendl (1988) are an exception. Species of the Hieracium genus were confirmed or
identified by G. Gottschlich (Tiibinge specialist on Hieracium genus.

Two-way indicator species analysis (Twinspan) (Hill, 1979) was applied, as the
classification technique. In addition, hand sorting was found necessary to achicve the
final phytosociological table.

The syntaxonomy (character species, distinctly defined vegetation units,
nomenclature) was conducted on the basis of recent manuals and research papers
such as those of Horvat et al. (1974), Ellenberg (1978), Barkmann ez al. (1986),
Bergmeier (1990), Oberdorfer (1992), Mucina et al. (1993), Pott (1995) and others.

REsuLTs

GENERAL SITE CHARACTERISTICS

The sample plots were made at altitudes between 1100 — 1350 m above
sea lcvel, at slopes with inclination of 5-68%, and at mainly northern exposures
and mainly at the upper and lower part of slopes (Tab. 1).

The geological substrate consist of acid igncous rocks (granites,
granodiorites, monzonites). The birch forests occur on shallow to very deep,
sandy loam (SL), acid brown forest soils (Tab. 2) of fine, weak, subangular
structure. They are poor in organic matter and nitrogen. In the soil there is skeletal
material of a small rate (<20% per volume). At some positions the rate of skeletal
material reaches even that of 50% per volume.

The canopy is dominated by Betula pendula, while Pinus sylvestris occurs
in all layers. From the other forest species Fagus sylvatica s.]. raises to the tree
layer only in a part of the birch forests, where establishment of Pinus sylvestris
is less; while at low positions near the streams, in the tree layer a scattered
presence of the following species can be detected: Alnus incana, A. glutinosa,
Populus nigra. The tree layer has a height of 11-25 m and a cover degree of 30-
70 (80%). The shrub layer has an average height of 2 m, covers 5-50% of the
sample plot area and comprises: Betula pendula, Quercus dalechampii, Fagus
sylvatica s.1., Corylus avellana, Rosa canina, Crataegus monogyna var.
monogyna, Picea abies ssp. abies, Chamaecytisus eriocarpus, Pinus sylvestris,
Juniperus communis ssp. communis, Genista lydia and others. The herb layer is
rich in species with a cover degree of 80-95%. In this layer there is mainly
regeneration of the following: Quercus dalechampii, Fagus sylvatica s.1.,, Rosa
canina, Crataegus monogyna var. monogyna, Rubus idaeus, Chamae
eriocarpus, Pinus sylvestris and others. The absence of natural regeneration of
Betula pendula is worth mentioning.
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TABLE 2 - CHARACTERISTICS OF THE SOIL PROFILES OF THE SAMPLE PLOTS OF QUERCO DALECHAMPH -
BETULETUM PENDULAE (PLOT 3,4,31,33) AND OF FAGO SYIVATICAE - BETULETUM PENDULAE (PLOT 29).

| Mechanical analysis I
6 7 8

12 4 S 9 [0 I 12 13 14
I A 21 B B B - - P B . . .
A, 1-0 - - - - - - - - - -
A 09 10YR43 41 669 92 239 SCL 0 208 359 006 130
B 919 10YR44 43 803 92 105 SL 0 063 109 010 63
C - - - - - - -0 - - - -
4 A, 32 - B B B B - - - - - -
A, 20 - N - - . - - - .
A 020 10YR44 42 723 145 132 SL 0 132 228 001 120
B, 2056 10YR4/4 49 699 139 162 SL 0 087 150 006 145
B 5696 10YR44 4§ 706 139 155 SL 0 083 143 007 1186
C__96-100+ - .- - - - - - - -
29 Aw 53 - - - - - - B B B B
A 30 - - - - - - - - - -
A 08 I0YR32 S3 774 113 SL 0 17 298 025 692
B, 950 I0YR44 49 770 125 SL 0 018 031 002 90
B 50-100+ 10YRS/6 49 776 9.1 SL 0 06 109 007 90
B A 42 - - - B B - - - - - -
A 20 - - - - - - - - - -
A 08 I0YR32 54 713 178 109 SL 0 247 426 035 7.06
B 829 10YR43 50 700 137 163 SL 0 LI9 205 016 744
€, 2956+ I0YRS6 48 683 189 128 SL 0 0% 134 006 130
T AL 42 B - B B - B B B B
A 20 - - - - - - - R - -
A 038 I0YR44 48 681 174 145 SL 0 148 255 016 925
B 3870 10YR43 50 749 142 108 SL 0 075 129 008 938
¢ 7075+ - B ; - - -0 - . - .

1= Plot number, 2= Soil horizon, 3= Soil depth (cm), 4= Soil colour, 5= pH (1:5 soil : water), 6= Sand
(%), 7= Silt (%), 8= Clay (%), 9= Soil texture (SL= sandy loam, SCL= sandy clay loam soil), 10=
CCO, (0= no reaction in HC), 11= Organic carbon (C%), 12= Organic matter (C% x1.724), 13=Total
nitrogen (N%), 14= C/N - ratio

Phytosociologically, two associations as well as inferior phytosociological units
were distinguished after the working out of the relevés into a table following the
Braun-Blanquet method (Tab. 3). The syntaxonomy, the structure, the synecology
and the syndynamics of the distinguished phytosociological units are discussed.

SYNTAXONOMIC REVIEW

Quercetea pubescentis Oberd. 1948 ex auct. (in Oberdorfer 1948 non valid. publ.)
Quercetalia pubescentis Br.-Bl. 1931 ex auct. (in Braun-Blanquet 1931 non
valid. publ.)

Quercion confertae Ht. ex Horvat 1958
Querco dalech ii-Betul P

var. with Galium aparine
Preridium aquilinum facies

dul

ass. nov.
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genistetosum carinalis subass. nov.
var. with Anthoxanthum odoratum
species poor variant
Querco-Fagetea Br.-Bl. et Vlieger in Vlieger 1937
Fagetalia sylvaticac Pawl. in Pawl. et al. 1928
Fagion sylvaticae Luquet 1926
Fago sylvaticae-Betuletum pendulae ass. nov.

Querco dalech ii- I dulae ass. nov. hoc loco (Tab. 3/9-36)
Nomenclatural ty] pe Table 3, lypc -relevé 14

The association is differentiated by the presence of Quercus dalechampii in the shrub
and herb layer, Moreover, it is characterised by the existence of a group of local characteristic
species (only for Rhodope mountains) which are also local differential species for Fago
sylvaticae-Betuletum pendulae. This group comprises 11, mainly light - demanding species.
The association was classified in the Quercion confertae (although there is small representation
of the Quercion cc pecies) and the Que: -alia) pubescentis. The presence of the
Querco-Fagetea and the Fagetalia sylvaticae species is also important. This can be explained
by the development of the studied birch forests in the deforestated, transitional zone between
the deciduous oak forests zone and that of the beech forests.

Querco dalechampii - Betuletum pendulae association is described phytosociologically
for the first time. Its structure is characterised by a shrub layer with a cover degree of 5-50%
in which Betulu pendula, Quercus dalechampii, Pinus sylvestris, Corylus avellana, Rosa
canina, Crataegus monogyna var. monogyna, Chamaecytisus eriocarpus, Juniperus
communis ssp. communis, Genista lydia participate mainly, while other species participate
at a lower degree. At the tree layer the appearance of Pinus sylvestris is characteristic; this

with Quercus dalechampii determine the syn ics of Querco dalechampit - Betuletum
pendulae association, according to Fig. 2.
The Querco dalechampii - dule iation has been found in the

Supra-Mediterranean zone of vegetation (1 100 - 1350 m; 1100 - 1200: 78%, 1201-1300:
11%, 1301-1350: 11%), at different exposures (mainly NW + N + NE + NNW + NNE:
68%), at slopes of inclination 0-60% (0-30%: 61%, 31-60%: 36%, >61%: 3%), at the upper
(649%), middle (7%} and lower (29%) part of slopes and at shallow to deep brown forest
soils, characterized by moderate presence of subangular skeletal material, The soils are of a
sandy loam texture, acid and poor in nitrogen and organic matter (Tab.2/plot 3,4,31,33).

It was distinguished in the genistetosum carinalis subassociation (Tab. 3/21-36) and
the variant with Galium aparine (Tab. 3/9-20),

The genistetosum carinalis subassociation is mainly to be found at an altitude of
1100-1200 m a.s.1., mainly at northern exposures (NW+NNW-+N+NNE+NE: 81%), at the
upper part of slopes and inclinations of 5-62%. It is characterised by the intense presence of
Genista carinalis and a group of 8 differential species which are light-demanding and
indicators of dry sites. The subassociation was differentiated in a species poor variant (Tab.
3/28-36) and a variant with Anthoxanthum odoratum (Tab. 3/21-27). The variant with
Anthoxanthum odoratum consists of a group of 16 differential species which have a low
cover and most of them appear all over the forest, except where the species poor variant
oceurs. It can be found at an altitude of 1100-1200 m a.s.1,, with northern exposures, mainly
at the upper part of slopes and at inclinations of 5-35%. The species poor variant can be
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TAB. 3: BETULA PENDULA EORESTS IN WESTERN RHODOPE. 1-8: FAGO SYLYATICAK~BEIULETUM PENDULAE,

QUERCO DALECHAMPI-BETULETUM PENDULAE (9-20: VARIANT WITH GALIUM APARINE; 9-15:

PTERIDIUM AQUILINUM FACIES, 21-36: GENISTETOSUM CARINALIS; 21-27: VARIANT WITH ANTHOXANTHUM
ODORATUM, 28-36: SPRCIES POOR VARIANT).

Running number
Plot number

Elevation (m a.s. x 101

Exposition

Inclination (%)

Macrorelief (Lpper, Micdlc, Lower)
Cover of trees (%)

Cover of shrubs (%)
Cover of herhs (%)
Height of rees (m)
Dinmeter of trecs (cm)
Day

Month

Year

Nuinber of species.
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Lucal character-species of Fago sylvaticae-Betuletum pendulae (1-8) and of Querco dalechampii-Betuletum pendalae
(9-36)

Bersla pendula
Betula pendula

Betula pendule:

Fagus sylvarice s

Fagus sylvatica 51

Fagus sylvaticu ),

Vaccinium imyrrllus

Hieracium ¢rythrocarpum ssp. leilae
Palmonaria rubra

Cirsium appendiculatum

Ajuga reptans

Campanula rrachelium ssp. athou
Quercus datechampii

Quercus dalechampii

Cratacgus monogyna var. monogyna
Crataegus momogyma vas. monogyna
Teucrium chumardrys

Gatiam verum ssp. veram

Dianthas cruentus ssp. turcicus
Vicia dabnatica

Thyms degenii

Cirsium ligulare

Asircgalus giyexphytios

Rannunculus poisenthemos ssp.
polyanthemos

Thynus ocheus

T3d4444443
Seesl. 11

[
Lat, +e11

Twsz
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34
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. genis carinalis (21-36)

mazmume



Genista carinufis 244+ 2 +.. TR3+23333333423+2| 4
Genista lydia [ A . Tlie. +itc| 13
Genista Iydia H . . 2
Hieracium pilosellpides T N 25T 2 I I SN PR S B n
Leontodon hispidus ssp. hispidus Lo . [ e R
Lonus corniculutus Lo LrrLrrtLrLr . ref 10
Galium exaltatum . LT ++ 1 LET L HT v
Chamaespartivm sagitalle T r . w4113
Cariina vudgaris ssp. vuigaris o1 o [T L 8
Querco dalechampii-Betuletum pendulae, varlant with Galium aparine (9-20), Preridium aquilinum facies (9-15)
Galium aparine rrbllz.o o+ T+, rrro 14
Gewm urbanum . L frrolrsl.r++4 T . +r 16
Mochsingia trinervia e P [T
Urica dinica B 2 P 7
Torilis japonica P v . 7
Geranium robertianum + + N 3
Cruciata laevipes + + . 6
Vicia sativa ssp. corduta . + r r 6
Chaeraphyllum aureurs Lo L6
Preridium agquitinum g
Carex pulfescens - 4
Euphorbia seguierana ssp. niciciana ¥ 6
Querco dalechampii-Betuletum pendulae, variant with
Rabss tdaeus s oE L+ 3
Rubus idaeus H . 4. +.TT 8
Epitobium montaniun [ . B L . . 9
Heracleum sphondylium ssp. ternatum Lrd.eror.cr T T [ [ L+ 13
ithyras pratensis 22001000 11.rr1234 R .23
Anthoxanthum odoratum B+ . rleor+. +. 44+ +++ r 17
Dryopteris filix - mas srorr Lrr.r.cr L T
Trifolium veienovskyi L [ T T++1.rx T 14
Lapsana communis ssp. udenaphara o+ Petr.r. 4.1 4.+ 12
Vicia tetrasperma e R 1
Holeas lanatus " L2o20400 .= - 10
Ajuga genevensis (B cr rErLLer . 10
Trifotisom pratense 9
Trifoliam repens ssp. repens 9
Nepera nuda ssp. muda 8
Lychnis coronaria e T
Hieracium hoppeanum 4
Rumex acetoseita e oo er 5
Plantago hoiosteun T H crr 5
Scabiosa wriniifolia I3 [ r 5
Character-species of Quercetea pubescentis Oberd. 1948 ex nuct. (in Oberdorfer 1948 non valld. publ.), of Quercetalia
pubescentis Br.-Bl. 1931 ex auct. (in Bruun-Blanquet 1931 non valid. publ.) and of Quercion confertae Ht. ex Horval
1958,
Quercus pubescens. B L. 1
Quercus pubescens S.. L+ -+ 5
Quercus pubescens H. LT Lo 3
Fraxinus ormus s . 1
Frasinus ornus Hooooo oo 2
Pyvus pyraster s, [ S .. L2
Ostrya carpinifoliu S... = L+ 1
Osirya carpinifolia He oo e 1
Quercus cerris H. . ¢ 1
Sorbus torminalis H B
Primula verls ALLLL++1 1124 4r++. 2040 0++ 411111222233
Triflium alpestre FLILI T s hrre . ve. 4142
Hypericum perforanum FA4T 444, rrrrrlr. . 4r4rr
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Brachypodisom sylvaticun ssp. Treo
sulvaticum

Aremona agrimonoides ssp. R e i a|
agrimemoides

Clinopodium vulgare ssp. valgure LAk ke At
Campanuta persicifoiia ssp. [ P A S
persicifolia

Filiperdula vulgaris P
Luzula forsteri N
Triflum medium ssp. balcanicun B
Agrimonia eupatoria ssp. eupazoric i Lo

Stlene italica ssp. tlica

Tunaceium carymbosum ssp.

corymiosum

Potersilta micrantha

1244211

[FEEFARE S

rrrredrc +

P

L
1

. +

RIS

+ ¥

Character-species of Fagetalia sylvasicac Paw. in Pawl. et al. 1928 and of Fagion sylvaticae 1.nquet 1926

Coryius aveilana S..4es. w123
Coryius avellana Hooo..o... ..
Rosa arvensis I

Viola riviniana

Euphorbia amygdaloides sp.

amygdaioidrs

Digitalis viridifiora -

Epipaciis helleborine S
+

23
Deschampsia flexunsa 22
¥
v

Subvia glutinasa
Bromus henekeni . . S
Platanthera chlorariba R .
Cumpamala rapunculoides

Carex digitata

Stachys sylvatica
Charucter-specles of Querco-Fagetea Br.-BL. et Vileger in Viieger 1937

Rubus hirs s
Rubus hirtus H
Loniceru hylosteuns s
Poa nemoralis

Fragaria vesca 2
Veronica chamaedrys ssp. chamacdrys  +
Mycelis muralis

Agrostis capillaris

or

[FER

s

v

[ R
e

33earr 4242102 0sur ]
NEENEENE

trbrr el

e

Character-specles of Rhamno-Prunetea spinosae Rivas Goday et Borja Carhanell 1961 and of Prunetatia spinasae R. Tx.
1952

Rosa canina Ser .14 Alalr.
Ho.r .
s Srw
H

Malus ylvestri T

Maius sylvestris s, +

Maius sylvestris H -

Rubus candicans s o

Rubus candicans H I

Pranus spinosa s R

Prunus spinosa Hooooo o

T+llatslt

s ot

s

.

rr

r

4+

o

o lalle

rrerr.
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Prunus ecrasifera T
Prunus cerasifera s
Prumus cerasifera HoL
Rabus saxatilis Hox
Clemaris vitalba H
Rosa cf. agrestis H

chmeur species of Vaccinio-Piceetea Br.-Bl. in Rr..BL et al, 1939, of Piceetalia excelsae Pawlowskl in Pawlowski et al.
L. et al. 1939) and of Picoion excelsae Pawlowski in Pawlowski et al, 1928

Vaccinio-Piceetalia Br.-Bl. in Dr..

1,me Piceion Br.-Bl.in Br.-Blef al. 1939)

Picea abies ssp. abics Tole
Ficea abies ssp. abics 5.4+
Octhlia secunda s, socunda 1

Pyvoia minor

Companion species
Pinis syivestrls T
Pinus splvestris Sti+
Pinus syivestris

cytisus eriocarpus
Chamaecytisus erincarpuy

Juniperus communs ssp. conmunis
Juniperus commmis ssp. commumis H .

Salix caprea +
Sulix caprea Hior
Albnus incana sp. incana T
Alnus incana s<p. incanu 5.
Alnus incana ssp. incana H.
Abius glutinosa T.. .
Alnus glutinasa 5. .
Popudas nigea T..
Acer hyreanum 5.
Prunes sp. H
Sambucus nigra S.. .
Rosasp. s
Dacrylis glomerata 4
Briza media ssp. elatior 21+
Catamugrostis arundinacea 321
Knautia ambigna rr
Myusotis arvensis ssp. arvensis e
Crucian glabra 4+
Hellarnthermm mummularism ssp. [RES
nunmlarium
Stellaria graminea 4t
Eaphorbia cyparissias o
Fesinca valesiaca S
Campanuda patuda ssp. patula .
Lysimachia punctata )
Achillew millefoltum ssp. millefolium 1 . +
Centuurea stenvicpis ssp. stenciepis — + . +
Fesinca peristerea vt
Hypochaeris maculate s
Cystopteris fragilis .
Veronica offcinalis [T
Vicia sepium Lol
Brachypodim pinnatum ssp. pinaten . . +
Valeriana officinalis .
Leontodon autumnalis ssp. cutumnatis . .
Hypericam cerastoides
Hieracium piloseta S
hmis viscaria ssp. airopurpurea rr

Phieum phlevides
Aegopodium podagraria
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Sanguisorbu minor ssp. muricata
Leontadon hispidus ssp. danubialis
Hieracium sparsum ssp.
puniculatisimun
Muscari camosum
Luzula muliflora ssp. muliifiora S
Listera ovata LR
Hieracium hoppeanun: ssp.
testimoniale
Stachys alpina

chys betonica
Trifolin hybridum ssp. elegans
Hieracium . Jancae/osseum
Symphytum ottomanun
Hieracium sparsum 5),
Prunetla wgaris
Asplenium irichomanes ssp.
trichomanes
Polypodiun vuigare v
Bruckenthalla spiculifolia +
Plantagn lanceolata
Cerastium fortaman ssp. iriviaie
Hieracium rechingerionum .
Dactyliarhiza sambicina ssp. Cx
santbucina
Etyinus repeny ssp. repens .

.
aan

RN

4.

Species in two or one plots:
Anthemis tinctoria 1(1), +(9), Aristolochia pallida ¥(2), (1), Armeria rumelica 1(5), (31), Asplenium
onopteris 1(14), 1(24), Bellardiochloa violacea t(4), 1(5), Carduus cf. kerneri r(1), 7(21), Carex flacca
ssp. flacca 1(31), +(36), Danthonia decumbens 1(31), (&), Dianthus superbus ssp. superbus +(7), (17,
Equz:erum arvense (1), +(29), Carex spicaa ((22), +(2%), Geranium macrorhizum 1(33), 1019),
3 +(36), +(10), Hie ssp. olympicum (1), r(12), Hieracium
ssp. p iceps +(25), +(33), Hieracium sparsum ssp. peni 1(4), 1(34), Oxalis
acetosella 1(35), 1(18), Potentilla detommasii X6), t(31), Potentilla erecta 1(7), {17), Potentilla incii-
nata (24). 1(20), Rorippa pyrenaica 120), (3), Saxifraga bulbifera r(31), (32), Taraxacum sp. r(2),
(23), Thalictrum aquilegifolium +(31), 1(33), Thesium alpinum +(31), 1(38), Verbascum glabratum
1(3), 1(9), Acinos alpinus ssp. majoranifolius 1(6), Agrostis castellana v(8), Alchemilla bulgarica r(2),
Alchemilta sp. o(7). Asperula purpurea ssp. purpurea +(24), Bilderdykia convolvulus 1(33), Botrychium
Iunaria ((33), Bromus sterilis +(20), Campanula lingulata 1(6), Carex sp. 1(31), Centaurea affinis ssp.
affinis 1(30), Cerastium brachypetalum ssp. tenoreanum x(1), Cirsium sp. v(32), Colchicum sp. 1(22),
Compositae sp 1(6), Compositae sp2 1(30), Crepis biennis +(4), Cynoglosum officinale r(15), Cynosurus
echinatus 1(20), Dianthus sp. (24), Epilobium lanceolatum r(26), Euphrasia sp. t(31), Festuca panciciana
& macedonica 1(31), Festuca sp. +(2), Galium sp. r(31), Geranium columbinum o(23), Geun rivale ()

(18), Herniaria glabra x(3), Hieracium bauhini +(4), Hieracis ssp. brevipilum 120),
cf. pyrg £(19), Hieraci ssp. pili +(4), Hieracium

+(32), Hieracium sp. +(31), Hieraci ssp. umbellatum +(22), Holcus mollis ssp. mollis
+(6), Hypericum ssp. i 1(7), Hypochaeris radicata r(4), Leontodon crispus ssp.
asperrimus 1(21), Linaria genistifolia ssp. ewxina r(24), me luzulina ¥(25), Oenanthe silaifolia (3),
Orobanche sp.1(9), Pimpinella saxifraga +(7), Pl iar(31), Poa compressa-H20), Poa trivialis
ssp. sylvicola 1(31), Poa sp. t(31), Prunella laciniata r(l3), Ranunculessartorianis +(33), Rumes sp,
©(8), Salviaverticillatar(1), Solidago virgaurea t(13), Trifoli wpestre (1), Trifolium pseud

(8), Vicia hirsuta +(6), Vicia sp. t(33).
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Deciduous oak Quercus dalechampii forests Pinus sylvestris forests
forests zone (intermediate sites) (extreme sites)

Beech forests zone agus sylvatica s.1. forests
(good quality sites)
T &

'
) i

Pinus sylvestris forests (pioncer forest) |
|

1

1

|

|

I f

Betula pendula forest (pioneer forest)

Deforestation
fires,
intense grazing,
other causes

Qak forests of Quercus dalechampii { Forests of Fagus sylvatica s.l.

Fig. 2 - Syndynamics of the birch forests in the western Rhodope based on relevés data, physiography,
soil and history of the area.

found mainly at an altitude of 1100-1200 m a.s.1., at northern exposures, at the upper part of
slopes and at inclinations of 19-62% (Tab. 1).

The variant with Galium aparine can be found mainly at an altitde of 1100-1200 m
as.l, at different exposures, at the lower (58%) and upper (33%) part of slopes and at
inclinations of 11-53%. This variant can be identified by a group of 9 species which are
indicators of rich in disposable nitrogen sites (nitrogen - demanding species). It was here that
the Preridium aquilinum facies (Tab. 3/9-15) which is accompanied at low cover by the
species of Euphorbia seguierana ssp. niciciana and Carex pallescens was detected. The
species of this facies are light - demanding.

Fago sylvaticae - Betuletum pendulae ass. nov. hoc loco (Tab. 3/1-8)
Nomenclatural type: Table 3, type - relevé 34

The Fago sylvaticae-Betuletum pendulae association is characterized by the presence
of Fagus sylvatica s.1., mainly at the shrub layer. Itis also characterised by a group of 7 local
characteristic species, which differentiate it from the Querco dalechampii - Betuletum
pendulae. The association was classified in the Fagion sylvaticac and the Fagelalia sylvaticac,
while the presence of species of Quercetea(-alia) pubescentis is also important. The Fago
sylvaticae-Betuletum pendulae association is described phytosociologically for the first ime.

The structure of Fago sylvaticae - Betulerum pendulae association is characterized
by the weak presence of Fagus sylvaticas.1. at the tree layer and by a shrub layer with acover
degree of 5-30%, where the following species mainly participate: Betula pendula, Fagus
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sylvaticas.l, Rosa canina, Corylus avellana, Picea abies ssp. abies, Pinus sylvestris, Juniperus
communis ssp. communis and others. The syndynamics of Fago sylvaticae - Betuletum
pendulae appears in Fig. 2. Tts final apex must be a beech forest. The association is to be
found in the Supra-Mediterranean vegetation zone (1200-1350 m; 1201 - 1300: 50%, 1301
- 1350: 50%), in north to north-western exp and inclinations of >31% (31-60%: 88%,
>61%: 12%), at the upper, middle and lower part of slopes (Tab. 1) and in deep brown forest
soils which are characterized by moderate presence of subangular skeletal material. The
soils are of sandy loam texture (SL), acid and poor in nitrogen and organic matter (Tab. 2/
plot 29).

DiISCUSSION

Although Betuia pendula is widely expanded in Europe, in Greece it is limited to its
northern borders (Meusel ef al., 1965; Jalas & Suominen, 1976; Hegi, 1981; Athanasiadis,
1986; Boratyn” ski et al. 1992; Tutin ef al. 1993; Christensen, 1997). In Middle Europe and
South-eastern Europe it is mainly found in the zones of Quercetalia roboris R. Tx. 1931,
Fagetalia sylvaticae Pawlowski in Pawlowski er al. 1928, Erico - Pinetalia Horvat 1959 and
Piceetalia excelsac Pawlowski in Pawlowski et al. 1928, where it mainly forms mixed forests
or participates in the floristic composition of pure and mixed forests with the following main
forest species: Pinus nigra, Quercus petraea, Fugus sylvatica, Abies alba, Picea abies, Pinus
sylvestris. Although pure birch stands are common in Middle Europe and fragmentary in
Southeastem Europe, they are not included in syntaxonomic reviews (Tiixen, 1937; Horvat
et al., 1974; Ellenberg, 1978; Oberdorfer, 1992; Mucina et al,, 1993; Pott, 1995).

There is no phytosociological or site research for pure and mixed birch stands neither
for the middle-european nor the south-eastem european area.

This research paper contributes to the phytosociological and site research of the birch
forests in the Greek area. Among the pioneer woody species (Pinus sylvestris, Populus
tremula and Picea abies) the birch plays an important role in the dynamics of evolution of
the vegetation of lhe research area. In its pioneer forests two associations were
syntaxonomically disti Querco dalech ii - dulae and Fago
sylvaticae - Betuletum pendulae, together with their |nfenor units. The first association was
classified in the Quercetalia pubescentis and the second in Fagetalia sylvaticae, with central
point the forest character and on the basis of floristic - sociological and syndynamic
characteristics of the distinguished associations.

On the basis of the relevés data, the physiography and the soil: a) Querco dalechampii

- Beruletum pendulae will, in the best sites, develop into an oak forest with Quercus
dalechampii (final zonal iation) as a dominant species and in the worst sites into a pine
forest with Pinus sylvestris (permanent azonal association) as a dominant species and b)
Fago sylvaticae - Betuletum pendulae, which appears in the best sites of the birch expansion,
will develop into a forest with Fagus sylvatica s.1. (final zonal association) as a dominant
species. Both associations during their evolution will present a stage in which Pinus sylvestris
will prevail.

The two associations appear in the western Rhodope where their geographical
expansion is limited. The soils in which the birch forests develop are light, sandy loam
brown forest soils, relatively new and eroded (genetically immature) because of previous
land use.
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Although the presence of birch in the remaining arca of its geographical expansion in
Greece s limited and in mixture with other forest species, the possibility of a small remaining
amount of relevés that can be taken in the near futurc will complete the syntaxonomic
position of the birch forests in the Greek area.

RI1ASSUNTO

La diffusione della betulla (Betula pendula Roth.) in Grecia & limitata nelle montagne
settentrionali (Varnous, Voras, Vermio, Paiko, Beles, Orvilos, Lailias, Pangeo, Phalakro ¢
Rhodope). Nella parte occidentale della catena dei monti di Rhodope, esiste I' unico ampio
puro bosco di betulle dell” ambiente greco, largo di 1.755 ha. Le altre presenze di betulla
nell” ambiente greco si limitano in piccoli boschetti o betulle miste con altri alberi boscherecci.

1 boschi di betulle della parte occidentale di Rhodope sono preculsori, coetanei, ¢
vengono da influenze intense dell’ uomo (notevolmente incendi estensivi e pascolo a dismi-
sura) nel passato recente. Si fondano su roccie acetose piriche (graniti, granodlonn monzoniti)
e si sviluppano in terreni boscherecci sabbiosi-melmosi, acetosi € scuri.

Tl clima della regione & continentale umido, con inverni acuti, estati calorosi e corti ¢
una relativamente uniforme ripartizione delle pioggie durante I” anno.

I boschi di betulle della parte occidentale di Rhodope sono stati studiati con il metodo
di Braun-Blanquet con 36 relevés fitosociologici. Dal punto di vista tassonomico, sono
individuate due unioni fitosociali nuove, Querco Lbzienhampii -Betuletum pendulae e Fago
s, ,»l vaticae-Betuletum pendulae msleme aunita inferiori. La prima unione fitosociale & stata

drala nella Qi pub (Quercion confertae) e la seconda nella Fagetalia
sylvaticae (Fagion sylvaticae), con criterio principale il carattere del bosco, e basata sulle
caratteristiche della flora e sociologiche nonche dinamiche.

Basandosi sui dati dei relevés, la fisiologia, il clima ed il terreno: la Querco dalechampii-
Betuletum pendulae deve svilupparsi, nelle stazioni migliori, in bosco di bettule, con varieta.
principale la Quercus dalechampii e, nelle stazioni peggiori, in bosco di pini della Pinus
sylvestris, mentre la Fago sylvaticae-Betuletum pendulae, presentata nelle stazioni migliori
della diffusione della betulla, deve svilupparsi in bosco di faggi. Durante il loro sviluppo,
ambi le unioni fitosociali presenteranno una fase di predominanza della Pirus sylvestris.
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