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Abstract

A new classification approach of the forest vegetation in Etropolska Stara Planina Mt. is ap-
plied in the paper. The dominant and most widespread forest stands in the region have been in-
vestigated. They are represented mostly by Fagus sylvatica, Carpinus betulus, Quercus petraea,
Betula pendula, Alnus glutinosa, etc. In total, 71 relevés collected according to the Braun-Blan-
quet’s methodology have been analyzed. As a result, five associations and three forest com-
munities without phytosociological rank were identified. They were classified into four alliances
and two classes: Carpino-Fagetea sylvaticae with Luzulo-Fagion sylvaticae, Fagion sylvaticae
and Carpinion betuli, and Alno glutinosae-Populetea albae represented by the alliance Alnion
incanae. The vegetation of the studied area demonstrates high similarity with the mesophilous to

mesohygrophilous deciduous forests typical to Southeastern and Central Europe.

Key words: Alno glutinosae-Populetea albae, Carpino-Fagetea, Central Balkan Range, for-

est stands, syntaxonomy.

Introduction

According to the geobotanical zoning of
Bulgaria (Bondev 2002), the main forest
stands in Etropolska Stara Planina are
dominated by Fagus sylvatica, Fagus
moesiaca (considered as morphotype
within F. sylvatica, Tutin and Akeroyd
1993, Denk 1999, etc.), Quercus petraea
(treated as Quercus dalechampii in the
Bulgarian phytoceonological sources),
Carpinus betulus, and more limited of Bet-
ula pendula.

The forest vegetation of the region
has not been sufficiently well investigat-
ed so far. Only few papers (Dodev 2016,
Lyubenova and Dimova 2000, lliev 1988)

were found. Their purpose is not in the
field of forest syntaxonomy or classifi-
cation. Therefore, they affect the current
research rather indirectly. Comparatively
detailed information about the main for-
est phytocoenoses spread in the region
is presented by Bondev (1991) in the
vegetation map (1:600 000) of Bulgaria,
but they were classified according to the
Dominant approach (Velchev et al. 1969)
The studied area was also object of some
broader researches of vegetation types in
Bulgaria. An ecological-phytocoenological
characterization of beech forests in the
upper forest belt of the Central Balkan
Range has been done by Marinov et al.
(1987). This study includes information
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about their status, species composition,
ecological peculiarities and distribution.
Focused on the beech forests is also the
work of Marinov et al. (1961) in the field
of forest ecology and forestry practices.
Species composition and distribution of
the oak forests in the country have been
published by Radkov and Minkov (1963).
The work of Bondev et al. (2000) con-
tains data about the vegetation and soil
diversity of the Balkan Range. There are
also some palynological and paleobotan-
ical studies (Filipovich et al. 1997, 1998,
Atanassova 2007) containing valuable
information about the origin and histori-
cal background of the forest vegetation in
Stara Planina Mt.

Research according to the Braun-Blan-
quet’'s methodology is almost missing in
the region. Only the beech forests occu-
pying considerable areas in the Balkan
Range, respectively the studied region,
were object of special research interest
(Tzonev et al. 2006, Tzonev 2011). A spe-
cific type of forest vegetation distributed
in Etropolska Stara Planina is the birch
forests. Their syntaxonomy has not been
studied in Bulgaria, excluding only one
research, which deals with the birch for-
ests distributed in some areas along the
timberline in the Central Balkan Range
(Nikolov and Dimitrov 2015). These for-
ests are better investigated in some oth-
er European countries (Theodoropoulos
et al. 2003, Exner and Willner 2004, Silc
et al. 2008). The region has a well-devel-
oped river network, which also favours de-
velopment of alluvial forests dominated by
Alnus glutinosa and some Salix spp., as
well. Syntaxonomically, they are not yet
investigated in the region and either on a
national level. Only the floodplain (longoz)
vegetation, which includes similar phyto-
coenoses, has been studied according
to the Braun-Blanquet's methodology in

Bulgaria until now (So6 1957, Pavlov and
Dimitrov 2002).These forests and their
syntaxonomy have been studied in oth-
er European countries and on European
level (Douda 2008, Sburlino et al. 2011,
Douda et al. 2015).

The main aim of the current research
is a syntaxonomic investigation of forest
vegetation in Etropolska Stara Planina ac-
cording to the phytosociological method-
ology of Braun-Blanquet (1964).

Material and Methods

Study area

The current study area is located in West-
ern Bulgaria. It falls within the boundaries
of the Central Balkan Range from the Ara-
bakonak Pass to the western border of the
Central Balkan National Park. It encom-
passes an area of 476 km? including the
whole Etropolska Stara Planina and the
most western part of Zlatishko-Tetevens-
ka Stara Planina (Fig. 1). The region is
typically mountainous with a narrow and
monolithic main ridge, which is charac-
teristic to the central parts of the Balkan
Range. It has a distinct asymmetric pro-
file with short and steep southern slopes
and comparatively longer northern slopes,
also with steeper parts and rocky rims
(Penchev et al. 1989). The main geolog-
ical units are Paleozoic crystalline met-
amorphic and magmatic rocks and also
Mesozoic and Neozoic sediment rocks.
The maijority of bedrock types are acid-
ic and with siliceous content (Aleksiev
2002). The highest peaks are Svishti Plaz
(1888 m a.s.l.), Mara Gidiya (1790 m a.s.l.)
and Etropolska Baba (1787 m a.s.l.). The
soil cover is formed mainly by Dystric and
Eutric Cambisols and Gray Luvisols (Nin-
ov 2002). The river network is formed by
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Fig. 1. Study area map with the locations of sample plots (relevés).

the Malak Iskar River and its tributaries,
which cross the whole territory and form
so-called Etropole Valley Extension (Ste-
fanov 2002). The climate falls mainly in
two climatic regions - the temperate-con-
tinental (in lower parts) and the mountain-
ous (in higher parts) (Velev 2002). Accord-
ing to the closest climatic station situated
on Murgash Peak (1687 m), the average
annual temperature is 3.4 °C with highest
average temperatures in August (12.4 °C)
and lowest in January (-6.1 °C) (Kyuchu-
kova et al. 1983). The average annual
sum of rainfall is 882 mm (max. 130 mm
in June and min. 44 mm in February). The
highest snow cover is registered in Janu-
ary-March (Koleva and Peneva 1990). De-
spite the comparatively small area, there
is great diversity of forest phytocoenoses
in the region (see Bondev 1991). Forest

vegetation occupies most of area with sig-
nificant dominance of Fagus sylvatica. The
value of the region is emphasized by many
protected areas established especially to
preserve some old growth forests, as well
as landscapes of scenic beauty, water-
falls and rich biodiversity. Such areas are
‘Batchishte’, ‘Belikata’, ‘Pantata’, ‘Manastir
Sv. Troitsa’ and the natural landmarks
‘Grohotaka’, ‘Elaka’, ‘Varovitec’, ‘Kozi dol’,
‘Rudinata’. Especially ‘Belikata’ is a unique
area to Bulgaria because it has been des-
ignated (Order Ne 754/13.08.1981) to
protect rare for the country natural for-
ests of Betula pendula. Small parts of the
mountain are also included in Natura 2000
sites: BG0001043 Etropole-Bailovo (SCI)
‘BG0001493 Tsentralen Balkan Buffer’
(SCI) and ‘BG0002128 Tsentralen Balkan
Buffer’ (SPA).
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Methods

Vegetation sampling was done in 2017—
2018 according to the Braun-Blanquet’s
methodology  (Braun-Blanquet 1964,
Mueller-Dombois and Ellenberg 1974). In
total, 71 relevés were collected. Their plot
sizes vary between 80 and 400 m2. Min-
imal distance between plots was 200 m.
Cover-abundance values were estimat-
ed according to the 9-degree scale and
its transformation (Westhoff and van der
Maarel 1978, van der Maarel 1979). The
cluster analysis was performed using the
SYN-TAX computer software (Podani
2001). The average-linkage method UPG-
MA was used as sorting strategy. The flo-
ristic similarity between relevés in the dis-
similarity matrix was calculated by using
the Horn’s index (Horn 1966). Diagnostic
species of each cluster were determined
using JUICE 7.0 (Tichy 2002). The fidelity
of each species to each cluster was cal-
culated using the phi coefficient of associ-
ation based on presence/absence (Sokal
and Rohlf 1995, Chytry et al. 2002). The
size of target groups was fixed to 10 % of
the total data set (Tichy and Chytry 2006).
The threshold phi (fidelity) value for the
diagnostic species was set to 0.30 (mul-
tiplied by 100 in JUICE 7.0 software) and
Fisher’s exact test was calculated to give
a zero value to those species whose fideli-
ty was not statistically significant (p<0.01).
Cover values of the woody species from
different layers prior to analysis were
merged.

Each group was described on the ba-
sis of its diagnostic, constant and domi-
nant species. One of the relevés pre-
sented in the cluster dendrogram was
not taken into account in the following
analysis because of its complexity (Group
5, relevé No 6).The similarity between
the two relevés included in group 5 was

less than 35 %, which is due only to the
presence of the beech. Because group
5 is represented by only one relevé, the
referred diagnostic species are based on
literature data (Tzonev et al. 2006). Spe-
cies with low frequency percentage (equal
or less than 14) without any diagnostic or
characteristic value were removed from
the synoptic table (Table 1). Species were
considered as constant if their frequency
exceeded 50 % for the group. Dominant
species were defined as those reaching
coverage higher than 50 %. The diagnos-
tic species of each group are presented
with their fidelity measures in brackets.
The constant and dominant species are
indicated by their percentage frequencies
(constancy). The syntaxonomic nomen-
clature follows the checklist of Mucina et
al. (2016). The names of the plant taxa
are given according to Delipavlov and
Cheshmedjiev (2003).

Results and Discussion

The dendrogram of the cluster analysis
was used to distinguish eight groups of
relevés (Fig. 2), which are presented in
the synoptic table (Table 1). They were
identified as five associations and three
further plant communities without syntax-
onomic rank and belong to four alliances
and orders and two classes.

Based on the analysis, the following
syntaxonomic synopsis was proposed for
the forest vegetation in Etropolska Stara
Planina:

Class Carpino-Fagetea sylvaticae
Jakucs ex Passarge 1968

Order Luzulo-Fagetalia
Scamoni et Passarge 1959

Alliance Luzulo-Fagion sylvaticae
Lohmeyer et Tx. in Tx. 1954
1. Association Luzulo Iluzuloid-

sylvaticae
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Fig. 2. Cluster dendrogram of the analysis of forest stands in Etropolska Stara Planina.
Note: A — Luzulo - Fagion sylvaticae, B — Fagion sylvaticae, C — Carpinion betuli, D — Alnion
incanae; X — indicates a relevé number which is not taken into account in the following analysis.

is-Fagetum sylvaticae Meusel 1937
Order Fagetalia sylvaticae Pawtowski
1928
Alliance Fagion sylvaticae Luquet
1926
2. Association Galio odorati-Fage-
tum sylvaticae Sougnez et Thill 1959
3. Association Fago sylvati-
cae-Betuletum pendulae Theodoropoulos
et al. 2003
4. Community of Carpinus betulus
and Fagus sylvatica
5. Association Umbilico erecti-Fa-
getum sylvaticae Tzonev et al. 2006 sub-
ass. typicum
6. Association Aremonio agrimo-
noidis-Fagetum sylvaticae Boscaiu in
Resmerita™ 1972 subass. allietosum ursini
Tzonev et al. 2006
Order Carpinetalia betuli P. Fukarek
1968
Alliance Carpinion betuli Issler 1931
7. Mixed communities of Carpinus
betulus

Class Alno glutinosae-Populetea al-
bae P. Fukarek et Fabijani¢ 1968
Order Alno-Fraxinetalia excelsioris
Passarge 1968
Alliance Alnion incanae PawtowskKi
etal. 1928
8. Community of Alnus glutinosa

Group 1: Association Luzulo luzuloid-
is-Fagetum sylvaticae

Number of relevés: 31.

Diagnostic species: Luzula luzuloides
(50).

Constant species: Fagus sylvatica
(100), Luzula luzuloides (94), Rubus hir-
tus (68), Mycelis muralis (55), Dryopteris
filix-mas (52), Viola reichenbachiana (52),
Poa nemoralis (48).

Dominant species: Fagus sylvatica
(100), Luzula luzuloides (94), Festuca
drymeja (26).

These forest stands occur mostly in
the high-altitudinal beech forest belt at
720-1550 m a.s.l. They are distributed
mainly on steep slopes up to 40° with dif-
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ferent exposition, but often east or with
eastern component. The soil is mainly
relatively poor and acidic, often eroded
(Dystric Cambisols). The bedrock is pre-
dominantly silicate. Structurally, these
phytocoenoses are organized in three lay-
ers. In some places the cover of the herb
layer reaches 100 % while the shrub layer
is often of low cover or missing. The tree
layer is usually comprised only of Fagus
sylvatica.

This is the most widespread associa-
tion of acidophilous beech forests in the
whole country. It was found in Stara Plani-
na, Sredna Gora Mts., Ossogovska Mts.,
Western Rhodopi Mts., Vrachanska Plani-
na, Vassilyovska Mts., Belassitsa Mts.
(Tzonev et al. 2006). It was also described
in some local studies from the Central Bal-
kan Range (Pavlov et al. 2006, Pached-
jieva 2012), as well as Western Bulgaria
(Dimitrov and Petrova 2014). Divchovoto
village and Boatin Reserve are the clos-
est localities where this association was
recorded (Tzonev et. al 2006). The poor
species richness of these forests stands
and the ecology put them very close to
the Central European acidophilous beech
forests (Leuschner and Ellenberg 2017).

Group 2: Association Galio odora-
ti-Fagetum sylvaticae

Number of relevés: 9.

Diagnostic species: Galium odoratum
(39), Helleborus odorus (37).

Constant species: Galium odoratum
(100), Fagus sylvatica (100), Mycelis mu-
ralis (78), Dryopteris filix-mas (67), Hel-
leborus odorus (67), Viola reichenbachi-
ana (67), Melica uniflora (56), Euphorbia
amygdaloides (56), Carpinus betulus (56),
Rubus hirtus (56).

Dominant species: Fagus sylvatica
(100), Mercurialis perennis (33), Carpinus
betulus (56).

These neutrophilous, species-poor

forests occupy mostly lower parts of
the beech forest belt between 620 and
1035 m a.s.l. on slopes with different ex-
position. In comparison with the previous
forest type, these stands are developed
on terrains with slight inclination predom-
inantly between 10 — 25° and lower alti-
tude. The soils are mainly rich in nutrients,
neutral and slightly acidic. This is the most
widespread beech forest association in
Bulgaria (Tzonev et al. 2006). According
to this study, the association was found
in most of the Bulgarian mountains: Stara
Planina, Sredna Gora Mts., Ossogovska
Mts., Belassitsa Mts., Rhodopi Mts., Rila
Mts., Pirin Mts., Rui Mts., Vlahina Mts.,
Konyavska Mts., Vassilyovska Mts. and
Mikrenski Hills. It has also been record-
ed from Bulgarka Natural Park where its
communities form specific aspects with
the relict species Prunus laurocerasus
and Taxus baccata (Pavlov et al. 2006),
as well as in some local studies in Kamen-
shtica reserve (Pachedjieva 2012) and
Ponor SPA (Dimitrov and Petrova 2014).

Group 3: Community of Carpinus bet-
ulus and Fagus sylvatica

Number of relevés: 7.

Diagnostic species: Carpinus betulus
(42), Campanula sparsa (38).

Constant species: Carpinus betulus
(100), Fagus sylvatica (100), Rubus hirtus
(86), Luzula Iluzuloides (57), Campanula
sparsa (57), Mycelis muralis (57).

Dominant species: Carpinus betulus
(100), Carex sylvatica (86).

These forest stands are developed in
the lower mountain region up to 1000 m
a.s.l. on slopes mostly with north or north-
west exposition. The group includes mixed
forests of Carpinus betulus and Fagus
sylvatica. There are relatively well-repre-
sented shrub and herb layers with many
species typical for the beech forests (Lu-
zula luzuloides, Mycelis muralis, Rubus
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hirtus etc.). A high frequency of species
typical for the alliances Fagion sylvaticae
(Mycelis muralis, Galium odoratum etc.)
and Carpinion betuli (Carpinus betulus,
Quercus petraea, etc.) demonstrates their
transitional character between the neu-
trophilous beech and oak-hornbeam for-
ests. The species composition indicates a
great similarity with the Carpino-Fagetum
Pauca 1941 described earlier in Roma-
nia (Ardelean 2006, Morar 2013). Both
plant communities include many species
typical for the class Carpino-Fagetea
sylvaticae and especially high participa-
tion as co-dominants of Fagus sylvatica
and Carpinus betulus. But nevertheless
we conclude that the forests described
in Etropolska Stara Planina do not be-
long to the Carpino-Fagetum because
it is related to the Carpathian alliance
Lathyro hallesteinii-Carpinion (Ardelean
2006, Morar 2013), a geographical vi-
cariant of the Carpinion betuli character-
ized by some typical Carpathian species
such as Dentaria glandulosa, Helleborus
purpurascens, Lathyrus hallersteinii, etc.
Central-southern Balkan oak-hornbeam
forests have been assigned to the Aceri
tatarici-Carpinenion KoSir et al. 2012, a
suballiance of the Erythronio-Carpinion,
but there are some disagreements about
this alliance. For example, oak-hornbeam
forests in Slovenia and Croatia are related
to the Erythronio-Carpinion (Vukeli¢ 2012,
Kosir et al. 2012), but it is not accepted by
some other authors because of its insuffi-
cient characterization by diagnostic spe-
cies (Willner and Grabherr 2007, Borhidi
et al. 2012, Stupar and Carni 2017). It is
also recognized as synvicariant of Carpin-
ion betuli. More studies are necessary to
solve the problem with the syntaxonomi-
cal position of Bulgarian and even Balkan
oak-hornbeam forest stands.

Group 4: Fago sylvaticae-Betuletum

pendulae

Number of relevés: 9.

Diagnostic species: Betula pendula
(79), Pteridium aquilinum (58).

Constant species: Fagus sylvatica
(100), Viola reichenbachiana (89), Betu-
la pendula (78), Euphorbia amygdaloides
(78), Rubus hirtus (78), Melica uniflora
(67), Aremonia agrimonoides (56), Festu-
ca drymeja (56), Poa nemoralis (56), Ge-
ranium robertianum (56).

Dominant species: Fagus sylvatica
(100), Betula pendula (78).

The forests of Betula pendula in
Etropolska Stara Planina are distributed
between 810 and 1330 m a.s.l. on slopes
with different inclination and exposition.
The soil cover is formed mainly by rela-
tively rich Cambisols on silicate rocks.
These forest stands are characterized by
a high participation of Fagus sylvatica,
which forms the lower forest sublayer in
some places. This is an indicator for the
stage of their successional development.
It will probably finish with their transfor-
mation into Fagus sylvatica forests. Pre-
sumably these forests (described mostly
in ‘Belikata’ Protected Area) were better
developed during the Holocene, but after
the last glacial period. The same process-
es were reported also for these types of
forests from Vitosha Mts. (Bondev 2002).
Betula pendula forests are fragmentarily
distributed in all Bulgarian mountains be-
cause this species is a pioneer element,
which naturally occurs in groups or single
trees in mesophilous coniferous or beech
forests (Bondev 1991). They are usually
developed in places where the natural
forest vegetation has been destroyed by
some anthropogenic activities or natural
disasters. Sometimes they could occupy
also abandoned pastures and meadows
(Dimitrov 2015b). The birch forests in
Etropolska Stara Planina are among the
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largest in the country (Dimitrov 2015b).

The syntaxonomy of Betula pendula
communities has not been fully studied
in Bulgaria until now. Only one paper ac-
cording to the Braun-Blanquet’'s method-
ology (Nikolov and Dimitrov 2015) and
two local papers following the Dominant
approach have been done (Penev 1960,
Gorunova and Kochev 1991). Forest
stands described earlier in Central Stara
Planina by Nikolov and Dimitrov (2015)
grow in higher altitudinal range (1400—
1600 m), around the timberline, where
spruce forests are also distributed. Birch
phytocoesnoses from Etropolska Planina
demonstrate huge similarity to the asso-
ciation Fago sylvaticae—Betuletum pendu-
lae from Northern Greece (Theodoropou-
los et al. 2003), which has similar floristic
composition and structure, especially in
the high participation of Fagus sylvatica.
The high presence of Pteridium aqulinum
as diagnostic species probably is an in-
dicator that these communities have de-
rived from a previous successional stage,
the Pteridio-Betuletum. The latter associ-
ation was described in Slovenia and Cro-
atia (Trinajsti¢ 2004, Silc et al. 2008) as
final stage of Betula pendula forests be-
fore its transition into the potential forest
vegetation, which probably is the Galio
odorati-Fagetum sylvaticae for the stud-
ied region.

Group 5: Association Umblico erec-
ti-Fagetum sylvaticae subass. typicum

Number of relevés: 1.

Diagnostic species: Phyllitis scolopen-
drium, Lunaria rediviva.

Constant species: Fraxinus ornus
(100), Fagus sylvatica (100), Phyllitis
scolopendrium (100), Lunaria rediviva
(100) etc.

Dominant species: Fagus sylvatica
(100).

This phytocoenosis has been de-

scribed close to the Varovitec Waterfall on
674 m a.s.l. Itis developed on shady lime-
stone rocks and Eutric Cambisols under
the conditions of high air and soil humidity.
It is similar to the wettest beech forests in
Bulgaria, which are typical to the northern
slopes of the Central Balkan Range, Sred-
na Gora Mts., Lozenska Mt. and Vassilyo-
vska Mt. (Tzonev et al. 2006). Their spe-
cies composition is comprised by many
mesohygrophytes like Carex remota,
Chrysosplenium alternifolium and Circaea
lutetiana, etc. (Tzonev et al. 2006, Dimi-
trov 2015a). The herb layer of this stand
is dominated by Aegopodium podagraria
and Phyllitis scolopendrium. Other typical
species with lower participation are Lunar-
ia rediviva, Circaea lutetiana, Asplenium
trichomanes, etc. The referred association
is a geographic synvicariant to the Central
European Tilio-Acerion alliance, or some
specific Central European beech forests,
which occur in wet and shady valleys.

Group 6: Association Aremonio agri-
monoidis-Fagetum sylvaticae subass. al-
lietosum ursini

Number of relevés: 3.

Diagnostic species: Allium ursinum
(80), Helleborus odorus (55).

Constant species: Carpinus betulus
(100), Helleborus odorus (100), Viola
reichenbachiana (100), Fagus sylvatica
(100), Allium ursinum (67), Hepatica no-
bilis (67).

Dominant species: Fagus sylvatica
(100), Allium ursinum (67).

Forest stands of this association oc-
cupy slightly steep terrains with north or
north-western aspect between 690 and
960 m a.s.l. They are developed on rich
Cambisols with well-developed herb layer,
which is comprised mainly by Allium ursi-
num, Viola reichenbachiana, Hepatica no-
bilis, etc. It has been pointed out for Vra-
chanska Planina Mt., Sredna gora Mt. and
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Stara Planina Mt., where it occurs mostly
on nutrient-rich and humid soils (Tzonev
et al. 2006). We suppose that some future
research could establish its wider distri-
bution in Etropolska Stara Planina, where
Allium ursinum could form the spring herb
layer in many neutrophilous beech forests.

Group 7: Mixed communities of Carpi-
nus betulus.

Number of relevés: 3.

Diagnostic species:
(78).

Constant species: Carpinus betulus
(100), Rosa canina (100), Quercus cerris
(100), Mycelis muralis (100), Lysimachia
punctata (67), Viola hirta (67), Crataegus
monogyna (67), Helleborus odorus (67),
Rubus hirtus (67), Festuca drymeja (67),
Geum urbanum (67), Euphorbia amygda-
loides (33).

Dominant species: Carpinus betulus
(100), Festuca drymeja (67), Quercus pe-
traea (33).

These forest stands are distributed on
terrains with different inclination and expo-
sition on 690-780 m a.s.l. The presence
of species like Geum urbanum, Prunella
vulgaris, Dactylis glomerata, etc., show
anthropogenic impact, which is probably
a result of their closeness to the Etropole
town. These phytocoenoses have tran-
sitional features between thermophilous
beech forests and typical hornbeam-oak
forests. Future research could clarify their
syntaxonomic position not only in the
studied area but also in other regions.

Group 8: Alnus glutinosa community.

Number of relevés: 7.

Diagnostic species: Rubus caesius
(100), Alnus glutinosa (92), Salix fragilis
(74), Corylus avellana (68), Sambucus
ebulus (64).

Constant species: Rubus caesius
(100), Crataegus monogyna (86), Corylus
avellana (86), Alnus glutinosa (86), Dac-

Quercus cerris

tylis glomerata (71), Agrimonia eupatoria
(71), Salix fragilis (57), Rosa canina (57),
Potentilla reptans (57), Plantago lanceo-
lata (57), Lysimachia nummularia (57),
Geum urbanum (57), Dipsacus fullonum
(57), Erigeron annuus (57).

Dominant species: Alnus glutinosa
(86).

The riverine forest stands (galleries),
dominated by Alnus glutinosa, are dis-
tributed as narrow strips along the riv-
er banks, mostly on Fluvisols. They are
strongly influenced by an anthropogenic
impact because they are located most-
ly near Etropole town. The studied phy-
tocoenoses are located on 490-710 m
a.s.l. The species richness, especially of
the herb layer, is comparatively high and
includes typical hygrophytes (Alnus glu-
tinosa, Persicaria hydropiper) and meso-
hygrophytes (Lysimachia nummularia), as
well as many nitrophilous ruderals (Geum
urbanum, Urtica dioica).

These forests are not among the
well-investigated vegetation types in Bul-
garia. However, only two studies accord-
ing to the Braun-Blanquet's approach
(So6 1957, Pavlov and Dimitrov 2002)
have been done until now. They both de-
scribe typical floodplain (‘longoz’) vegeta-
tion distributed along some larger rivers
at the Black Sea Coast or South-eastern
Bulgaria. The typical longoz communities
are rich of lianas, herbaceous climbers
and many woody species, which give
them physiognomy similar to the tropical
forests (Pavlov and Dimitrov 2002). In
comparison, the communities of Alnus
glutinosa in Etropolska Stara Planina are
poorer in species composition, and their
flooding is relatively limited in duration
and dimension.

The phytocoenoses with dominance
of alders are widely distributed in Europe.
They are united mainly in the alliance Al-
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nion incanae, which include azonal forest
vegetation growing in localities with high
groundwater table (Oberdorfer 1953;
Bodeux 1955; Dierfen 1996; Neuhaus-
lova 2000, 2003). The most recent and
comprehensive work concerning this
type of vegetation is the paper of Douda
et al. (2015), where the authors summa-
rized a huge database of relevés collect-
ed across whole Europe and as a result
presented detailed formalized classifica-
tion of European floodplain forests and
alder carrs. The phytocoenoses of alders
are discussed also in studies on national
level in several European countries, such
as Romania (Coldea et al. 2015), Czech
Republic (Douda 2008, Chytry 2013), It-
aly (Sburlino et al. 2011), etc., where de-
tailed syntaxonomy and classification of
these forests is presented. At this stage
we cannot relate the black alder phyto-
coenoses described in Etropolska Stara
Planina Alnus glutinosa communities to
any of the associations described so far
because of the lack of diagnostic species
for these associations and the small num-
ber of relevés. Future research of this type
of vegetation in Etropolska Stara Planina
will clarify their syntaxonomy and floristic
classification.

Conclusion

The results of the present study refer to
the forest vegetation of Etropolska Stara
Planina. The dominating forest types
belong to widespread Middle European
neutrophiolus and acidophilous beech
forests and mixed Carpinus betulus and
Quercus petraea forests. It is also evi-
denced by the existing data that the class
Carpino-Fagetea sylvaticae is represent-
ed by Luzulo-Fagion sylvaticae, Fagion
sylvaticae and Carpinion betuli. Specific

and still poorly known are the riverine gal-
leries of Alnus glutinosa, which belong to
the Alno glutinosae-Populetea albae and
the Alnion incanae. They are typical for
the South-eastern and Central European
deciduous mesophilous to hygrophilous
alluvial forests. However, more research
is necessary to establish their syntaxo-
nomical relationships and positions.
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