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Abstract

ANEVA, I., P. ZHELEV, L. EVSTATIEVA and D. DIMITROV, 2013. The ecological and fl oristic characteristics of popula-
tions of Sideritis scardica Griseb. in Slavyanka mountain. Bulg. J. Agric. Sci., Supplement 2, 19: 211–217

Sideritis scardica Griseb. is an endangered species with threatened and extremely vulnerable populations. The current 
study provides information about the population state and structure, vegetation dynamics and the place of the species in habi-
tats in all locations of Slavyanka Mountain. Three localities of the species are investigated – at the base of the peaks Golyam 
Tsarev Vrah, Shabran and Gotsev Vrah. The studied populations of Sideritis scardica in all three localities are unstable and 
threatened. A list of diversity of vascular plants is made for each locality. The taxonomic structure of the fl ora and the ecologi-
cal and biological characteristics are defi ned. Most of the dominant species (103) are long-lived, clonal perennials and only 9 
species are annuals. The main geographical elements are those with Mediterranean origin or close to it.
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Introduction

Sideritis scardica Griseb belongs to the Lamiaceae Family, 
tribe Lamieae. The species is Balkan endemic. It is distributed 
in the central part of the Balkan Peninsula (Bulgaria, Greece, 
Macedonia and Albania). S.scardica is included in Red Data 
Book of the Republic of Bulgaria (Peev, 2011) in the category 
of Critically Endangered plants (CR). The species has a very 
restricted distribution in Bulgaria limited to a few localities in 
Pirin Mountain, Rhodope Mountains and Slavyanka (Alibot-
ush) Mountain at the altitude of 1000 to 2200 m. Investigated 
populations of S. scardica are subject to the protection of the 
European project: „Preparation of the Bulgarian Natura 2000 
network of protected zones“ and are part of the Middle Pirin – 
Alibotush Mountains Zone (BG0001028). 

Due to its valuable therapeutic properties, S. scardica has 
been an object of interest for a long time. The name “Sideritis” 
derives from the Greek word “sideros” meaning iron. In ancient 
times Sideritis was a generic reference for plants capable of 
healing wounds caused by cold weapons during battles. It has 

been traditionally used to aid digestion, strengthen the immune 
system and suppress common cold, the fl u and other viruses, al-
lergies and shortness of breath, sinus congestion, even pain and 
mild anxiety. In Bulgaria studies of its biochemical composition 
and the corresponding properties are known from Taskova et al. 
(1997), Todorova et al. (2000), Еvstatieva (2002), Kostadinova 
et al. (2007), Kostadinova et al. (2008), Alipieva et al. (2010), 
Еvstatieva et al. (2012) and Todorova et al. (2012). 

The active gathering of herbs caused by the interest in its 
healing properties led to a decrease in the size of populations 
of S. scardica. Recommendations for cultivation of the species 
are made (Evstatieva and Koleva, 2000) in order to protect its 
nature habitats.

Slavyanka Mountain is one of the most important centers of 
speciation of the Balkan Peninsula. It has a specifi c fl oral com-
position with many endemic and some relict species in accor-
dance with the strong Mediterranean infl uence and its relatively 
high altitude. The localities of S. scardica belong to the Reserve 
„Slavyanka“ created in 1951 that since 1977 was declared a 
Biospheric reserve included in the program of UNESCO “Man 
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and Biosphere”.
The fl ora of Slavyanka Mt has been subject of study since 

1921 (Drenovski). Stoyanov (1921) indicates S. scardica as 
one of the species found in the western part of the peninsula of 
Mount Athos (Greece) showing the proximity of Slavyanka Mt. 
with mountains in Greece. According to the type of its rock and 
sub-alpine vegetation, Stoyanov (1922) refers Slavyanka Mt. to 
the type of Atlantic – Mediterranean mountains. Studies on its 
fl oristic composition are made by Velchev and Tonkov (1986), 
and also by Bondev (1991). Slavyanka Mt. remains an area of 
interest for many fl orists and are reported new chorological data 
(Dimitrov, 2002). Investigations on the vegetation of the moun-
tain are made by Karakiev and Tzonev (2011). 

The aim of this study is to evaluate the status of all popula-
tions of S. scardica in Slavyanka Mt. and to propose a set of 
measures for further effective protection of the species.

Materials and Methods

The fi eld observations were carried out during July, August 
and September 2012. The number of plants in the populations 
of the three localities was determined. Field observations were 
carried out in sample plots, 100 m2 in size. Six descriptions were 
made at the base of the peak Shabran, two in the area of the peak 
Gotsev Vrah and three at the base of the peak Golyam Tsarev 
Vrah. During the observations in the fi eld GPS coordinates, al-
titude, some biotic and abiotic factors were described. The data 
from the control populations were included in special “Terrain 
form” accepted by “National System for bio monitoring” (Gus-
sev et al., 2008). Transect method was used for establishing 
the distribution of vascular plant species of the three localities. 
Transects were selected in order to cover the maximum area. 
Collected species are determined by using the following keys: 
Field Guide to the Vascular Plants in Bulgaria (Kozuharov, 
1992), Key to Plants in Bulgaria (Delipavlov, 2003), Flora of 
RP Bulgaria (Jordanov, 1963, 1979; Velchev, 1982, 1989), Flora 
of R Bulgaria (Kozuharov, 1995) and Flora Europaea (Tutin et 
al., 1964; Tutin et al., 1968, 1980). The geographical fl oristic 
elements are described according to Walter (1974), Assyov and 
Petrova (2012). The biological spectrum of the fl ora was deter-
mined by the life forms according to Raunkiaer (1934).

Results and Discussion

The karst topography, which is typical of Slavyanka Mt., 
in combination with a droughty substrate, is one of the reasons 
for development of poor soils. In many places (especially the 
peak Shabran and Gotsev peak) occur sites that are more or less 
devoid of soil cover and the marble basic rocks are revealed. S. 
scardica most often grows in such fi elds. The ecological fac-

tors that have the biggest impact on the fl oristic composition in 
these habitats are intensive light, air temperature and low hu-
midity, limestone rock base, soil type, its quantity, temperature 
and humidity. Plant communities in this vegetation zone are part 
of habitat 6170 – Alpine and subalpine calcareous grasslands. 
Investigated localities of S. scardica are highly diverse, with 
abundant endemic and rare species that have high conservation 
value. 

The largest deposits of S. scardica in Slavyanka Mt. are at 
the foot of Mount Shabran – especially its northeastern slope. 
Shabran (2195 m) is the second highest mountain peak in 
Slavyanka Mt. The species population consists of 179 well de-
veloped generative individuals with a plant diameter between 
25 and 90 cm. Each of them has between 2 and 27 fl owering 
stems. The number of fl owers in one stem varies from 12 to 
84. The number of seeds in one fl ower is 4. The potential re-
productive capacity of this population is relatively high and it 
is strongly related to the pollen productivity, effectiveness of 
pollination and formation of the seeds. In spite of the theoretical 
possibility of expanding the size of the population it is observed 
actually the opposite process. Main reason for that is anthropo-
genic impact. As mentioned earlier S.scardica is a valuable herb 
and therefore all of it is picked before the stage of full fl owering. 
The fi rst fl owering individuals were observed in late June and 
early July at the altitude of 1700–1900 m a. s. l. Soon after that, 
groups started the process of herbs picking. During the surveys 
in September, we observed only basal leaves remained from the 
most of the plants. Taking of stronger measures for the protec-
tion of species (enhance effective guarding) is one of the key 
initiatives that could be implemented in this habitat. 

Small group consisting of 22 plants at a distance of 4 – 15 
m between them was found at the foot of the highest peak of 
Slavyanka Mt. – Gotsev Vrah (2212 m) – mainly in its north-
western part. This population of S. scardica in Slavyanka Mt 
is the most unstable and smallest one. From the established 22 
plants, only 7 are generative. As a whole the plants are smaller, 
diameter varies between 7 and 35 cm, and the number of fl ow-
ering stems is between 2 and 12.

In relatively good condition is the population at the base of 
the peak Golyam Tsarev Vrah (2183 m). The greatest number 
of individuals is found on the northeast slope just before the 
top but single individuals are found in the lower parts, hidden 
between the bushes of Juniperus pygmaea C. Koch. The ob-
served number of individuals in this fi eld is 47, all generative. 
Diameter of plants varies between 11 and 48 cm.  

In this study, we identifi ed 124 species belonging to 35 
families (Table 1). The locality with the largest number of spe-
cies is that of Golyam Tsarev Vrah – 89, followed by Mount 
Shabran with 85 species, and the smallest one is the one at the 
base of peak Gotsev Vrah consisting of 69 species. The analysis 
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Table 1
List of established vascular plant species in the three localities of Sideritis scardica Griseb. in Slavyanka Mountain
"TAXON" Shabran Gotsev 

Vrah
Golyam 

Tsarev Vrah
Biological 

type
Life form Phytogeographic 

element
1 2 3 4 5 6 7

MAGNOLIOPHYTA
MAGNOLIOPSIDA
Apiaceae
Carum rigidulum (Viv.) Koch ex DC. ssp. bulgaricum Hartvig + P H Bal
Trinia ramosissima (Fisch. ex Trev) Koch + + P H Eur
Aspleniaceae
Asplenium ruta-muraria L. + + + P H Boreal
Asteraceae
Achillea ageratifolia (Sibth. & Sm.) Boiss. + + + P H Bal
Achillea millefolium compl. + + P H Eur-Sib
Anthemis cretica L. + P H Eur-Med
Anthenaria dioica (L.) Gaertner + + P H Boreal
Centaurea affi nis Friv. + P H Bal-Dac
Centaurea parilica Stoj. & Stefanov + + P H Bal
Chondrilla urumoffi i Degen + P H Bal
Doronicum columnae Ten. + P H Pont-Med
Hieracium pannosum gr. P H Bal
Jurinea consanguinea DC. + + P H SubMed-Sib
Leontodon crispus VilL. + P H Pont-Med
Brassicaceae
Alyssum montanum L. + P H Eur-Med
Erysimum diffusum Ehrh. + A Th Eur
Campanulaceae
Asyneuma canescens (Waldst. & Kit.) Griseb. & Schenk. + P H Pont-Bal
Asyneuma limonifolium (L.) Janchen + + P Cr Ap-Bal
Campanula jordanovii Ancev & Kovanda + P H BG
Campanula persicifolia L. + + P H Eur-Sib
Petkovia orphanidaea (Boiss.) Stefanov + + P H Bal
Caryophyllaceae
Cerastium decalvans Schlosser & Vuk. + P H Bal
Dianthus gracilis Sm. + P H Bal
Dianthus microlepis Boiss + + + P H Bal
Dianthus petraeus Waldst. & Kit. + + P H Bal-Dac
Herniaria glabra L. + + A Th Eur-As
Minuartia velutina (Boiss. & Orph.) Graebner. + P H Bal
Paronychia kapela (Hasq.) A. Kerner + + + P H subMed
Scleranthus polycarpos L. + + A Th subMed
Silene ciliata Pourret + + P H Alp-Med
Silene fl avescens Waldst. et Kit. + + P H Carp-Bal
Cistaceae
Helianthemum numularium (L.) Mill. + + + P H Alp-Med
Rhodax canus (L.) Fuss + + + P Ch Pont
Convolvulaceae
Convolvulus boissieri Steudel ssp. sundermanii (Bornm.) 
Kuzmanov

+ + P H BG
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1 2 3 4 5 6 7
Crassulaceae
Jovibarba heuffelii (Schott) A. D. Love + + P H Carp-Bal
Sedum acre L. + + + P H Eur-Med
Sedum album L. + + + A H subMed
Sempervivum leucanthemum Pancic + + + P H Carp-Bal
Cupressaceae
Juniperus communis L. + + B Ph subBoreal
Juniperus pygmaea C. Koch + + + B Ph Med
Juniperus sibirica Burgsd. + B Ph Boreal
Dipsacaceae
Scabiosa triniifolia Friv. + + A Th Bal
Scabiosa webbiana D. Don + P H Bal
Ericaceae
Arctostaphilus uva-ursi (L.) Sprengel + + B Ch Boreal
Vaccinium myrtillus L. + + + B Ch Boreal
Euphorbiaceae
Euphorbia barrelierii Savi + P H Med
Fabaceae
Anthyllis aurea Welden + + P H Bal
Anthylis montana L. ssp. jacquinii (A. Kerner) Hayek + P H Alp-Med
Anthyllis vulneraria L. + P H Eur-Med
Astragalus angustifolius Lam. ssp. pungens (Willd.) Hayek + + + B Ch subMed
Chamaecytisus absinthioides (Janka) Kuzmanov + + + B Bal
Genista carinalis Griseb. + P Ch Bal-Anat
Onobrychis montana DC. ssp. scardica (Griseb.) P. W. Ball  + + P H Carp-Bal
Trifolium alpestre L. + + + P H Eur-Sib
Trifolium heldreichianum Hausskn. + P H Bal
Trifolium montanum L. + + + P H Pont
Trifolium pratense L. + + P H subBoreal
Gentianaceae
Gentiana verna L. ssp. verna L.   + + + A Th Eur-As
Gentianella crispata (Vis.) Holub + A Th Med
Globulariaceae
Globularia cordifolia L. + + + P Ch Alp-Carp-Anat
Hypericaceae
Hypericum cerastoides (Spach) N.K.B. Roloson. + + P H subMed
Hypericum linarioides Bosse + P H Pont-Med
Lamiaceae
Acinos alpinus (L.) Moench + + + P H Alp-Carp
Scutellaria alpina L. + + + P H Alp-Med
Sideritis scardica Griseb. + + + P Ch Bal
Teucrium chamaedrys L. + + P H subMed
Teucrium montanum L. + + + P H subMed
Teucrium polium L. + P H Pont-Med
Thymus sp. + + + P Ch
Thymus thracicus Velen. + P Ch subMed
Linaceae

Table 1 Continued
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Table 1 Continued

1 2 3 4 5 6 7
Linum alpinum Jacq. + P H Alp-Med
Linum capitatum Kit ex Schultes + + P H Ap-Bal
Linum catharticum L. + A Th subBoreal
Ophioglossaceae
Botrichium lunaria (L.) Sw. + + P H Boreal
Pinaceae
Pinus heldreichii Christ. + + T Ph Ap-Bal
Plantaginaceae
Plantago atrata Hoppe + + P H subMed
Plantago subulata L. + + P H Med
Primulaceae
Primula elatior (L.) Hill + + + P Cr Eur
Ranunculaceae
Ranunuculus millefoliatus Vahl. + + + P H subMed
Ranunculus montanus Willd. + + + P Cr subMed
Rosaceae
Androsace villosa L. + P Cr Arct-Alp
Dryas octopetala L. + + B Ch Boreal
Geum coccineum Sibth. & Sm. + + + P H subMed
Geum montanum L. + + + P H Alp-Carp-Bal
Fragaria vesca L. + + P H subBoreal
Potentilla apennina Ten. ssp. stojanovii Urum. & Jav.  + P Ch Ap-Bal
Potentilla erecta (L.) Rausch. + + P Cr subBoreal
Potentilla neglecta Baumg. + P H subBoreal
Potentilla ternata C. Koch. + + + P H Carp-Bal
Rosa myriacantha DC. ex Lam. & DC. + + B Ph subMed
Rosa pendulina L. + + B Ph subMed
Rubiaceae
Asperula aristata L. + + + P H subMed
Asperula cynanchica L. + + + P H Eur-Med
Cruciata glabra (L.) Ehrend. + + P H Med-As
Galium aegeum (Stoj. & Kitan.) Ancev + + P H Bal
Santalaceae
Thesium alpinum L. + + + P H Eur-Med
Saxifragaceae
Saxifraga ferdinandi-coburgii J. Kellerer & Sund. + + + P H Bal
Saxifraga sempervivum C. Koch. + + + P H Bal
Scrophulariaceae
Euphrasia salisburgensis Funck + + + A Th subMed
Rhinanthus rumelicus ssp. rumelicus Velen. + + P H Eur-Med
Veronica chamaedrys L. + + P H Eur-As
Verbascum longifolium Ten. + + P Cr Eur-Med
Thymelaeaceae
Daphne oleoides Schreber + + + B Ch subMed
LILIOPSIDA
Cyperaceae
Carex curvula All. + + + P H Alp-Med
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of the taxonomic structure of the fl ora in the three fi elds estab-
lished that the families with the greatest diversity of species are 
Asteraceae, Fabaceae, Rosaceae – each one of them with 11 
species, followed by Caryophyllaceae and Poaceae – each with 
10 species. The families with greatest number of genera in the 
investigated area are: Asteraceae with 9 genera, followed by 
Caryophyllaceae, and Poaceae – each with 7 genera.   

Most of the dominant species (103) are long-lived, clonal 
perennials that can live for hundreds of years. This is typical for 
alpine and sub alpine grassland communities. The number of 
small bushes and shrubs is not great – 11 species, but they have 
a great abundance and large proportions of projective cover. 
The number of annual is low – only 9 species. 

In general, calcareous grasslands are rich in species and 
communities that is why they are reservoirs of biodiversity. En-
demics, rarities, and species of high biogeographically value are 

abundant. In the studied area 24 Balkan endemics, 17 Balkan 
sub endemics and 3 Bulgarian endemics are established. All 
endemic plants represent 35.48% of the fl ora. The distribution 
of the species according to phytogeographical elements shows 
the strongest presence of the Sub Mediterranean elements – 19 
species representing 15.32% of the studied locality. The high-
est number of geographical elements with Mediterranean origin 
or close to it (Euro-Mediterranean – 8 species or 6.5% of all, 
Mediterranean – 7 species or 5.6%, Alpine – Mediterranean – 6 
species or 4.8%, Pontic – Mediterranean – 5 species or 4.0%) in 
the studied region can be explained by its geographical position. 
The presence of other fl oristic elements is as follows: Boreal – 8 
species (6.5%), sub Boreal – 7 species (5.6%), European and 
Euro-Asian – by 4 species (3.2%) for each one.

According to the Raunkiaer’s classifi cation (1934), 
hemicryptophytes (H) are dominant in the plant community 

1 2 3 4 5 6 7
Carex kitaibelliana Degen ex Becherer + P H subMed
Iridaceae
Crocus veluchensis Herbert + + P Cr Bal
Juncaceae
Luzula luzuloides (Lam.) Dandy et Willmott + + P Cr Eur
Liliaceae
Allium fl avum L. + P Cr Med
Allium melanantherum Pancic + + P Cr Bal
Allium webbii G.C. Clementi + P Cr Med
Asphodeline taurica (Pall ex M. Bieb.) Kunth + P Cr Pont-Med
Anthericum lilago L. + P Cr subMed
Muscari botryoides (L.) Mill. + + P Cr Med
Scilla bifolia L. + P Cr Pont-subMed
Poaceae
Bromus parilicus Petrova, Kozuharov & Ehrend. + + P H BG
Calamagrostis arundinaceae (L.) Roth + P H subBoreal
Dactylis glomerata L. + P H Eur-As
Festuca paniculata (L.) Schinz & Thell + P H Alp-Carp-Bal
Festuca penzezii (Acht.) Margkr.-Dnnenb. + + P H Bal
Festucopsis sancta (Janka) Melderis + + P H Bal
Poa alpina L. + + P H Boreal
Poa media Schur. + + P H Carp-Bal
Sesleria latofolia (Adamovic) Degen + P H Bal
Sesleria rigida Heuffel ex Rchb. + P H Carp-Bal

Legend: Biological types: A (annual herb), P (perennial herb), B (bush), T (tree).
Life forms: Ph (phanerophyte), Ch (chamaephyte), H (hemicryptophyte), Cr (cryptophyte), T (therophyte).
Phytogeographic elements: Adv (adventive), Ap-Bal (Apenino-Balkan), Bal (Balkan endemic), Bal-Anat (Balkan-Anatolian), Boreal 
(Boreal), Eur (European), Euro-As (Euro-Asian), Euro-Med (Euro-Mediterranean), Euro-SubMed (Euro-SubMediterranean), Euro-Sib 
(Euro-Siberian), Kos (Cosmopolitian), Med (Mediterranean), Med-CAs (Mediterrano-Central Asian), Pont-Med (Pontic-Mediterranean), 
Pont-SubMed (Pontic-Submediterranean), SubBoreal (Sub-Boreal), SubMed (Sub Mediterranean), sPont (Sub-Pontic)

Table 1 Continued
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with 82 species representing 66.13% of all species. The other 
groups have symbolic presence: cryptophytes (Cr) – 15 species 
(12.1%), chamaephytes (Ch) – 12 species (12.1%), phanero-
phytes (Ph) – 6 species (4.8%), and therophytes (Th) – 8 spe-
cies (6.5%).

Despite the southern position of the mountain and therefore 
entrant Mediterranean infl uence, there is a high percentage of 
hemicriptophytite (which corresponds to that typical for Tem-
perate geographical area). The reason for this is the high alti-
tude, the infl uence of the Pirin Mountain, and therefore typical 
mountain climate.

Conclusion 

The results of this study show that the investigated popula-
tions of Sideritis scardica in all three localities are unstable and 
threatened. As already mentioned, the species is included in the 
new edition of the Red Data Book of the Republic of Bulgaria 
(2011) under category of Critically Endangered plants (CR). In 
addition, the localities are part of the Biosphere Reserve Ali-
botush. Further active protection measures aimed at achieving 
long-term conservation of the populations of S. scardica and the 
unique nature as a whole should be taken. Regular monitoring 
needs to be carried out. Protection of the species by the nation-
al Biodiversity Act is imperative and it is one of conservation 
measures needed. 
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