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The article casts light upon the contemporary condition of the flora of the “Zmeyova dupka”
Natural landmark, Stara Zagora Region, South Bulgaria. Significant floristic diversity is registered
on an area of 40 hectares - 129 species of higher plants (mosses excluded), belonging to 101 genera
and 40 families. Investigation is conducted in the 2006 ÷ 2008 time span and up to date in 2012.
Taxonomic structure, ecological and biological type, and the floristic belonging of the
components of the flora are analyzed. 4 Balkan endemics and 2 species with Nature preservation
status according to the Bulgarian and international legislation are found. According to the existing
legislation the territory protects object of the inanimate nature (rocky cave), but the established
endemic, tertiary relicts, rare, and medicinal plants require introduction of plant preservation
measures.
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Because of its unique bio-geographical situation and rough mountain relief, the Southern
parts of Bulgaria have long ago attracted the attention of explorers. Analyzing the plant cover of the
Balkan Peninsula in the beginning of the last century, Adamovič (1909) pays special attention to the
climatic factors defining the composition of xero-thermic oak forests in the Stara Zagora Field.
Later on Veltchev, Gantchev (1968) implement ecologic and geographical investigations on the
Ihtimanska Sredna Gora and the Sastinska Sredna Gora Mountain, and Gantchev, Dentchev (1963)
and Stanev (1973, 1975) on the Eastern Sredna Gora Mountain and the Stara Zagora Field. Data
gathered for the Sredna Gora Mountain chain show not only substantial floristic variety, but also its
participation in the processes of morphology and species formation. The registered even then
massive presence of Mediterranean and sub Mediterranean species supports the thesis of a deeper
penetration of Mediterranean influence along the Maritsa river valley. Updating information with
respect to the Sarnena Sredna Gora Mountain is forced by the fact that in the recent years the
Gornotrakiiska lowlands subregion is determined as one of the most anthropogenized parts of
Bulgaria. The aim of the present research is to analyze the floristic diversity in an unexplored for

2
the Sarnena Sredna Gora Mountain region. At this stage the preservation status of the Natural
landmark is solely based on the protection of a rocky formation, but the results obtained may lead to
reconsideration of the protected territory status.
The above mentioned Natural landmark is located on the land of the village of Zmeyovo,
Stara Zagora Region, Bulgaria. It includes rocky formations and a cave, all situated on an area of 1
hectare in the vicinity of the Zmeyovo stone-pit and Betera summit, one of the highest for the
Sarnena Sredna Gora Mountain (809 m). The lack of abrupt boundary between the vegetation on the
rocky complexes and that on the surrounding hills made it necessary to analyze the vegetation of a
whole section (according to the Forest Management Plan) with an area of 40 hectares.
The territory analyzed gets into the Gornotrkiiski District of the Macedonian and Thracian
province, characterized with transient continental climate with Mediterranean influence. The route
method with transect passages was used for the establishment of the species diversity. A frame of
an area of 1 m2 was utilized when the number of populations was measured. The florisrtic belonging
of taxa was determined according to the works of Asyov & all (2002). Nature preservation status of
species was defined on the basis of Regulation Documents of Bulgarian and international
legislation, and of the works of Veltchev (ed.) (1984); Andreev & all. (1992),Red Data Book (Peev,
D. (ed.) - on line) (2011).
The results of the investigation can be divided in the following parts (for more details see
Appendix 1, 2 & 3):
-

Taxonomic analysis of the flora - 129 species, referring to 101 genera and 40 families
were established as a result of the study accomplished (Table 1).

Table1. Taxonomic structure of the higher flora of the “Zmeyova dupka” Natural Landmark
Taxonomic Division
Division Magnoliophyta
Class Pinopsida
Subdivision Magnoliophytina
Class Magnoliopsida
Class Liliopsida
Total

Families

Genera

Species

1
39
35
5
40

1
100
80
21
101

2
127
104
25
129

The representatives of Gymnosperms (class Pinopsida) - Pinus sylvestris L. and P. nigra
Arn. are product of artificial forestations.
Plant diversity was specified by Angiosperms (Мagnoliophytina). Dicotyledonous
(Magnoliopsida) are represented by 35 families, 80 genera and 104 species, while
Monocotyledonous (Liliopsida) are represented by 5 families, 221 genera and 25 species.
The following trend is emerging in reference to the variety of genera and species - it is small
families, composed of 1 genus with 1-2 species that prevail. The families with biggest species

3
multiplicity are 6 (Asteraceae - 11,6 %; Poaceae – 11 %; Fa - 10,4 %; Lamiaceae - 9,4 %; Apiaceae
- 5,4 %; Rosaceae - 5,4 %) and represent 14.6% of plant diversity in the region.
The region of the “Zmeyova dupka” Natural landmark is one of the few cases where natural
restoration of coniferous species is observed - a process obviously favoured by the soil and climatic
conditions.
Ecological and biological analysis of the flora - the analysis of the biologic spectrum of the
flora shows predominant participation of the perennial biologic type - 78 species (62, 8%), followed
by the group of annual species - 16 taxa (12.8%) (Fig.1). Comparatively poor is the representation
of the group of transitional forms. Analysis of the vital forms shows prevailing partaking of
hemocryptophytes (63, 4%), followed by the terrophytes (20%) (Fig.2).
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Fig.1. Biological spectrum of the flora
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Fig. 2. Distribution of the vital forms according
to Raunkier (%)

The well expressed share of phanerophytes (15, 4%) is determined by the woody character
of the countryside.
-

Phyto-geographical belonging - taxa established can be related to 26 floristic types. It

is the species with subMediterranean origin that predominate (subMed) - 19 taxa (15, 5%), followed
by those with Euro Mediterranean (EuroMed) origin - 14 taxa (11, 2%), and by the taxa with Euro
Asian (EuroAs) descent - 11 species (8, 6%) (Fig.3).
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Fig.3. Chorological spectrum of the flora
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Species with Nature preservation status - 4 Balkan endemics are found on the

territory of the Natural landmark: Hipericum rumeliacum - it forms small populations, scattered
everywhere in the lower altitude glades of the area (550-600 m above sea level, on limestone). It is
frequently found for the Stara Zagora Region species; Linum thracicum - populations of the species
are situated along the road to the peak. They are scanty, observed while blossoming. The species is
registered in different places in the Stara Zagora Region; Silene gigantea - it is represented by sole
blossoming specimen on the rocky glades along the way to the summit; Thymus striatus - forms
numerous high density populations both in the lower parts of the area, and on the open glades of the
rocky complex (760 m of altitude).
-

Habitats of rare and medicinal plants - Red Data Book of People’s Republic of

Bulgaria (2011) protects 2 species: Bupleurum flavum Forsk. in the “Rare” (R) rank and
Himantoglossum hircinum (L.) Koch. in the “Endangered” (E) rank. Both species are under the
protection of Biological Diversity Law (2002), which incorporates several international conventions
(CITES, Bern).
Bupleurum flavum Forsk. forms not numerous (up to 10 specimen) populations, located
amid the grass vegetation in the lower parts of the slope, and beside the road. Populations of the
Centaurium erythraea Rafn. medicinal plant are situated there too - a species rarely registered in
Stara Zagora Region. The rocky glades on the summit offer suitable conditions for the development
of Campanula rapunculoides L., Jasione heldreicihii Boiss. et Orph., Sedum hispanicum L., and
various species of the Carex genus. The Cephalanthera longifolia (L.) Fritsch. - species is rarely
found as an undergrowth in the oak and hornbeam forests in the higher altitude parts of the area.
Populations of Paeonia peregrina Miller. (medicinal, rarely found in the region plant) are
located to the left off the road, winding over the rocky complex, while on the grassy glades above it,
scattered sole specimen of Himantoglossum hircinum (L.) Koch. are situated.
The results obtained give reason for the following interpretation:
Taxonomic structure of the “Zmeyova dupka” Natural landmark, Stara Zagora Region,
Bulgaria shows the distinguishing features of the moderate belt flora - low share of Gymnosperms
and predominance of Angiosperms; prevailing of Dicotyledonous over Monocotyledonous.
According to the structure of the first triad of predominant families (As, Po, Fa) the spectrum of the
flora can be referred to the southern (Fa) type.
Distribution of the flora with respect to the biological type is direct reflection of the climatic
influences prevailing in the region. The superiority of perennials and of hemicryptophytes is a
consequence of the influence of the transient continental climate, and the good representation of
annuals and terrophytes - a result of the Mediterranean climatic ascendancy.
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Climatic peculiarities are also a decisive factor in the phyto-geographic distribution of the
species. Predominant are taxa settled in different places in the Mediterranean lands, Central Europe
and Asia. The reasons for the poor appearance of the endemic element can be sought in the strongly
expressed anthropogenic influence in the region.
The implemented analyses of the unexplored in floristic aspect area, a part of the Sarnena
Sredna Gora Mountain, allows data obtained to be added to the knowledge concerning the floristic
diversity of the country, and be used as a base for comparison.
The objective laws established regarding the taxonomic structure, ecologic and biologic
type, and floristic belonging support fundamental trends, documented for the Southern parts of the
country. According to the existing legislation the territory protects object of the inanimate nature
(rocky cave), but the established endemic, tertiary relicts, rare, and medicinal plants require
introduction of plant preservation measures.
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