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ABSTRACT. The investigation was conducted on the serpentine areas near
the villages Parvenetz, Hrabrino, Markovo and Cherven in the Central Rhodopes
Mountains. The study area is assigned to the transitional-mediterranean vegetation
zone with dominance of mesophilous montane-balkan vegetation. The primary plant
cover is highly disturbed, transformed into degraded ‘“shibljak” communities. The
analysis of the serpentine flora of the Central Rhodopes Mountains revealed the
presence of 14 taxa of conservation importance. Amongst them 12 are endemics: 9
Balkan and 3 Bulgarian endemics. The species Anthemis rumelica (DC) Ferdinand is
included in the IUCN Red List of Threatened Plants. The distribution of the Onosma
thracica Velen. in the central Rhodopes Mts. was confirmed. The serpentine terrains
are highly influenced by the anthropogenic impact — reforestation, tourism, ploughing
of the fertile alluvial soils, cattle-breeding. Despite these negative effects the
serpentine flora demonstrates specific peculiarities.
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INTRODUCTION

The serpentine rocks in many parts of the world are connected with unusual
flora, including rare and endemic plants, sparse vegetation and mosaic distribution of
the populations. The serpentine bedrock plays an important role in the formation and
development of endemic flora and survival of relict elements as well (Brooks, 1987).

The largest serpentine bodies in Bulgaria are located in the Rhodopes
Mountains — southwards from Krumovgrad, Ivailovgrad, eastwards from Zlatograd
(Eastern Rhodopes) and southwards from Asenovgrad (Central Rhodopes)
(Kozhoukharova, 1984, 1985).
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The purposeful investigations on the serpentine flora in Bulgaria began in 1997.
In the course of several years a number of publications appeared related to the
characteristics and species composition on the serpentine areas in the Eastern
Rhodopes Mountains (Pavlova, at al. 1998; Pavlova, 2001; 2004; Pavlova, Dimitrov,
2001; Pavlova et al., 2002; Pavlova et al., 2003; Pavlova et al., 2004).

The growing interest in the serpentines in Bulgaria is caused by their variety
and stage of ultrabase compared to similar areas in Albania, Greece and former
Jugoslavia (Kozhoukharova, 1984).

Irrespective of these pioneer studies the serpentine flora of Bulgaria is still not
comprehensively investigated from taxonomical and ecological point of view. For
instance, little is known about the number of the endemic species. In addition, the
study of the serpentines will allow defining the most appropriate measures necessary
for the preservation of such ecosystems with unique flora and vegetation.

The aim of the present paper is to assess the biodiversity of vascular plants
growing on the serpentines in the Central Rhodopes Mountains focusing on the
endemic, relict and rare taxa.

MATERIAL AND METHODS
The study area includes serpentines near to villages Parvenetz, Hrabrino, Cerven,
and Markovo. (Fig. 1). These areas are among the largest ones in this part of the
mountain.
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Fig. 1. The study area shown on UTM Grid map of Bulgaria

The field observations were carried out for five successive years (2000-2004) in
May-June. The plant material was determined using Bulgarian floras as well as Flora
Europaea and Flora of Turkey. A list of species of conservation importance was
prepared. Data from the chorological card-index kept in the Institute of Botany
(Bulgarian Academy of Sciences) and from the main Bulgarian herbaria (SO, SOM,
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SOA) is also presented. The basic literature sources are The Red Data Book of PR
Bulgaria (Velchev, ed., 1984), Atlas of the Endemic Plants in Bulgaria (Velchev et
al., eds. 1992), List of the Protected Plants in the Law of Biological Diversity (/IB
op.77, 09.08.2002). Part of the herbar specimens is deposited in the Herbarium at
Sofia University (SO). The taxonomic database summarized by Kozhuharov et al.
(1992) is used.

The transect method was selected for observations in the study area where the
outlet of the basic rock was confirmed. The displacement was between 150 and 400
m a.s.l.

The climate is characterized by a well-pronounced mediterranean influence
(Tishkov, 1982).

Following the botanical-geographical division (Bondev, 2002), the study area is
assigned to the transitional-mediterranean vegetation zone with dominance of
mesophilous montane-balkan vegetation. The primary plant cover is highly disturbed,
transformed into degraded “shibljak” communities. The tree vegetation is represented
by Quercus pubescens Willd., Fraxinus ornus L., Pistacia terrebinthus L., Carpinus
orientalis Mill., etc. Parts of the north- and east-facing slopes are covered by artificial
plantations of Ailanthus altissima (Mill.) Swingle and Robinia pseudoacacia L.

RESULTS AND DISCUSSION

The analysis of the serpentine flora of the Central Rhodopes Mountains revealed
the presence of 14 taxa of conservation importance (Table 1). They constitute 8.52%
of the number of all vascular plants distributed in the following categories: 12
endemics, amongst them 9 Balkan (9.43% of the Balkan endemics of conservation
importance, distributed in the Rhodopes Mountains) and 3 Bulgarian (4.17% of the
Bulgarian endemics of conservation importance, distributed in the Rhodopes
Mountains).

1. Four taxa are included in the Red Data Book of the PR Bulgaria — two with
category “endangered” and two with category “rare”.

2. Two taxa are included as “threatened” in the Law of the Biological Diversity.

3. The species Anthemis rumelica (DC) Ferdinand is included in the ITUCN Red List
of Threatened Plants.

The populations of the rare species Anthemis rumelica are sparse. They grow on
the right bank of the Parvenetza river together with the endemics Delphinium
balcanicum Pawl., Koeleria mactantha (Ledeb.) Schult. et Schult, Crucianella
graeca Boiss., Inula aschersoniana Janka.

The populations of Iris reichenbachii Heuff. and Verbascum nobile Velen. are
small and mosaic, occupying an east-facing slope at the highest elevation compared
to other species.

The find of Onosma thracica Velen. on serepentine terrains confirms the data
of Delipavlov, ed. (1992) for its distribution in the Central Rhodopes Mountains and
presents new localities for this Bulgarian endemic.

The serpentine terrains near the village of Parvenetz are of greatest importance
because all mentioned plant taxa of conservation importance are found there. The
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running local river disturbs the entirety of the massif. Single trees of Platanus
orientalis L. are found on the left serpentine river bank.

The serpentine terrains of all four sites are located in close proximity to the
villages and are highly influenced by the anthropogenic impact — reforestation,
tourism, ploughing of the fertile alluvial soils, cattle-breeding. Despite these negative
effects the serpentine flora demonstrates specific peculiarities.

Taking into consideration the results from the present and previous
investigations we propose to set apart the serpentine areas as separate habitats of the
classification scheme for Bulgaria. They are related to the Mediterranean basic and
ultrabasic rocks (code H3.2.HS5) following the classification of EUNIS and the
Eastern Mediterranean screes (code 61.4) according to the CORINE biotopes.
Unfortunately, such habitats are not included in Supplement 1 and Supplement 2 of
the List of Habitats in Bulgaria (NATURA 2000) that is under preparation.

REFERENCES

ANCHEV, M. 1989. Rubiaceae. In: Velchev, V. and B. Kuzmanov (eds.) Flora Rep.
Bulgaria, 9:19- 101.

ASSENOV, 1. 1995. Genus Digitalis L. In: Kozuharov, S. and B. Kuzmanov (eds.)
Flora Rep. Bulgaria, 10: 134-141.

BONDEV, 1., 2002. Phytogeografsko rajonirane, Geographija na Balgaria. ForKom
2000.

BROOKS, R. 1987. Serpentine and its Vegetation (A multidisciplinary approach),
Dioscorides press: Portland, Oregon. 450p.

CORINE biotopes. 1991. Habitats of the European Community. A method to identify
and describe consistently sites of major importans for nature conservation.
Data specification — Part 2. ECSC-EEC-EAEC, Brussels. Luxembourg.

DELIPAVLOV, ed. 1992. Opredelitel na rastenijata v Balgarija, Zemizdat. 449p.

DmMITROV, D. (ed.) 2000. Conspectus of the Bulgarian vascular flora. Distribution
maps and floral elements. Bulgarian-Swiss Biodiversity conservation
programme, Sofia.

EUNIS habitat classification http//eunis.eea.eu.int/habitats.jsp

KOZHOUKHAROVA, E. 1984. Proizkhozhdenie 1 struktornoe
polozhenieserpentinizirovanykh  ultrabazitov ~ dokembriiskoi  ofiolitovoi
asotsiatsii v Rodopskom massive. I Geologicheskoe polozhenie 1 sostav
ofiolitovoi asotsiatsii.Geologika Balkanica 14: 9-36 (In Russian).

KozHOUKHAROVA, E. 1985. Origin and structural position of the serpentinized
ultrabasic rocks from the Precambrian ophiolite association in Rhodope
Massif. III. Developement stages and age of the ophiolite association.
Geologica balcanica 15(5): 53-69 (In Russian).

KozuHAROV, S.(ed.). 1992. Opredelitel na Vischite rastenija v Balgaria, Nauka i
Izkustvo, S. 787p. (In Bulgarian).

340



Rare plants growing on serpentines...

PAvLOVA, D. 2001. Mountain vegetation on serpentine areas in the Bulgarian Eastern
and Central Rhodopes Mts. - ecology and conservation. — In: Radoglou, K.
(ed.), Proceedings of International Conference: Forest Research: a challenge
for an integrated European approach, August 2001, Thessaloniki, 1: 227-232.

PAvLOovA, D. 2004. The serpentine flora in the Central Rhodopes Mountains,
Southern Bulgaria, - Proceedings /2th Congress of Ecologist of the Republic of
Macedonia with international participation (25-29.10.2003, Ohrid). -Skopie,
Macedonian Ecological Society 2004: 450-457.

PAvLOVA, D., DIMITROV, D. 2001: A contribution to the flora of the serpentine areas
in the Rhodopes Mts. (Southern Bulgaria). — The Herb Journal of Systematic
Botany (OT Sistematik Botanik Dergisi), 8(2): 13-19.

PaviLova, D., DiMITROV, D., E. KOzZUHAROVA. 2004. Flora of the serpentine
complexes in Eastern Rhodopes (Bulgaria), - In: Beron, P., Popov, A. (eds.)
Biodiversity of Bulgaria. 2. Biodiversity of Eastern Rhodopes (Bulgaria and
Greece). Pensoft & Nat. Mus. Natur. Hist., Sofia: 199-129.

PAavLova, D., E. KoOZUHAROVA, D. DIMITROV. 1998. The Serpentine Flora of the
Eastern Rhodopes Mountains (Bulgaria) - In: 1. Tsekos, M. Moustakas (eds.)
Progress Bot. Research (Proceeding of First Botanical Congress), 133-136.

PAvLovA, D., KOZUHAROVA, E., D. DIMITROV. 2003. A floristic catalogue of the
serpentine areas in the Eastern Rhodope Mountains (Bulgaria). - Polish Journ.
Bot., 48(1): 21-41.

PAvVLOVA, D., KOZUHAROVA, E., DIMITROV, D. 2002: New chorological data for the
Flora of the East Rhodopes Mts. — Ann. Univ. Sof., Fac. Biol., 90(2): 79 - 87.

TiscHKOV, H. 1982. Climate. In: Zh. Galabov (ed.), Geography of Bulgaria. Physical
Geography. Natural conditions and resources: 228-247. Bulg. Acad. of
Sciences, Sofia.

VELCHEV, V. (ed.). 1984. Red Data Book of Bulgaria, 1, BAN, S., 447p.(In
Bulgarian).

VELCHEV, V., KOZUHAROV, S., ANCHEV, M. (eds.). 1992. Atlas of the Endemic
Plants in Bulgaria. Publ. House Bulg. Acad. Sciences, S. 204p. (In Bulgarian).

WALTER, K.S., GILLETT, H.J. (eds.). 1998. 1997 IUCN Red List of Threatened Plants.
Compiled by the World Conservation Monitoring Center. [UCN — The World
Conservation Union, Gland, Switzerland and Cambridge, UK.

JIB 6p.77, 09.08.2002. 3akon 3a buonornudoro paznoobpaszue. IIpunoxenue 3 —
3aCTpaIleHn OT U3Ue3BaHE PACTUTEITHN U )KUBOTUHCKH BUIOBE.

NATURA 2000. IIpoext M3rpaxkmane Ha mpexara OT 3alMATEHU 30HU IO MPOEKT
HATVYPA 2000.

341



Dolja Pavlova

Table 1 Taxa of conservation importance found on serpentine
terrains in the Central Rhodopes Mts.

Anthemis rumelica +R) +R) + Bu E
(DC)Ferdinand Velchev et al.
1992
Campanula sparsa Friv. Balk E
ssp. sphaerothrix (Griseb.) Dimitrov (ed.)
Hayek 2000
Crepis stojanovii T. Georg. + (E)
Crucianella graeca Velen. Balk E
Anchev 1989
Delphinium balcanicum + Balk E
o Velcheyv et al.
Pawl (R) o
Digitalis viridiflora Lindl. Balk E
Assenov 1995
Goniolimon collinum
(Grsb.)Boiss.
Hypericum rumeliacum Balk E
Boiss. Anchev 1989
Inula aschersoniana Balk E
Janka Dimitrov, ed.,
2000
Iris reichenbachii Heuff. + Balk E
Velchev et al.
1992
Koeleria macrantha Balk E
(Ledeb.) Schult. et Schult. Dinﬁzt;g:’), ed.,
Onosma thracica Velen. + Bu E
Velcheyv et al.
1992
Scabiosa triniifolia Friv. Balk E
Dimitrov, ed.,
2000
Verbascum nobile Velen. + (E) Bu E
Velchev et al.
1992
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