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Abstract

ANEVA, L., P. ZHELEYV, L. EVSTATIEVA and D. DIMITROY, 2013. The ecological and floristic 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 flora and the ecologi-
cal and biological characteristics are defined. 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

*E-mail: ina.aneva@abv.bg

been traditionally used to aid digestion, strengthen the immune
system and suppress common cold, the flu 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), Evstatieva (2002), Kostadinova
et al. (2007), Kostadinova et al. (2008), Alipieva et al. (2010),
Evstatieva 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 specific floral com-
position with many endemic and some relict species in accor-
dance with the strong Mediterranean influence 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 flora 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
floristic composition are made by Velchev and Tonkov (1986),
and also by Bondev (1991). Slavyanka Mt. remains an area of
interest for many florists 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 field 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 m? 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 field 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 floristic
elements are described according to Walter (1974), Assyov and
Petrova (2012). The biological spectrum of the flora 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 fields. The ecological fac-

tors that have the biggest impact on the floristic 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 flowering
stems. The number of flowers in one stem varies from 12 to
84. The number of seeds in one flower 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 flowering.
The first flowering individuals were observed in late June and
early July at the altitude of 1700-1900 m a. s. 1. 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 flow-
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 field is 47, all generative.
Diameter of plants varies between 11 and 48 cm.

In this study, we identified 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 Golyam | Biological | Life form | Phytogeographic
Vrah Tsarev Vrah type 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 affinis Friv. + P H Bal-Dac
Centaurea parilica Stoj. & Stefanov + + P H Bal
Chondrilla urumoffii 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 flavescens 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.) + + P H BG
Kuzmanov
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Table 1 Continued

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
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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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Table 1 Continued

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 flavum 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)

of the taxonomic structure of the flora in the three fields 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 flora. 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 floristic 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 classification (1934),
hemicryptophytes (H) are dominant in the plant community



The Ecological and Floristic Characteristics of Populations of Sideritis scardica Griseb... 217

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 influence, 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 influence 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.

Acknowledgements

The authors are grateful to the financial support provided by
the Bulgarian National Science Fund, Ministry of Education,
Youth and Science (Project DTK 02/38).

References

Alipieva, K. L., J. Petreska, A. Gill-Izquierdo, M. Stefova, L. Evstatie-
va and V. Bankova, 2010. Influence of the Extraction method on the
Yield of Flavonoids and Phenolics from Sideritis spp. (Pirin Mountain
tea). Nat. Prod. Commun., 5 (1): 51-54.

Alipieva, K. I, E. P. Kostadinova, L. N. Evstatieva, M. Stefova and V.
S. Bankova, 2011. An Iridoid and a Flavonoid from Sideritis lanata
L. Fitoterapia. 79: 306-307

Assyov, B. and A. Petrova, 2012. Conspectus of the Bulgarian Vascular
Flora. Distribution Maps and Floristic Elements. Ed. 4. BBF, Sofia,
494 pp.

Bondey, 1., 1991. The vegetation of Bulgaria. Map in scale 1:600 000
with explanatory text. Publ. House of Sofia University “St. Kliment
Ochridsky”, Sofia, 183 pp. (Bg).

Dimitrov, D., 2002. New data on the flora of the floral regions of Mt.
Slavyanka, Pirin Mts., The valley of river Mesta and Western and Cen-
tral Rhodopes, Phytologia Balcanica, 8 (2):181-184.

Drenovski, A., 1937. Siebenter Beitrag zur Flora des Alibotusch-Kitka-
berges (Neue Fundorte). Sofia: Eigene Ausgabe, 16 pp.

Evstatieva, L., 2002. Variation in the flavonoids and tannins content of
Sideritis scardica Griseb. Ann.de L’Univ. de Sofia “St. K1. Ochridski”,
Faculte de Biologie, Livre 2- Botanique, 90: 99-105.

Evstatieva, L. and 1. Koleva, 2000. Cultivation of Sideritis scardica
Griseb. — In: Proc. of the First Conf. on Med. and Aromat. Plants of SE
European countries. Proceeding of the Firs Conference on Medicinal
and Aromatic plants of Southeast Europe, Arandolovac, Yugoslavia,
May 29-June 03, pp. 189-195

Gussev, C., D. Dimitrova and S. Tzoneva, 2008. Method for monitoring
of higher plants. In: Expert Report on Higher Plants, Subject to Na-
tional Monitoring System for Biodiversity — http://www.chm.moew.
government.bg/iaos/ (Bg).

Jordanov, D., (ed) 1963-1979. Flora na Narodna Republika Balgarja, 1-7,
In: Aedibus Acad. Sci. Bulgaricae, Serdicae (Bg).

Karakiev, T. and R. Tzonev, 2011. Agricultural and Biological Sciences,
Vol. 10, Issue 1, 49-71.

Kostadinova, E., D. Nikolova, K. Alipieva, M. Stefova, G. Stefkov, L.
Evstatieva, V. Matevski and V. Bankova, 2007. Chemical constitu-
ents of the essential oils of Sideritis scardica Griseb. and Sideritis rae-
seri Boiss and Heldr. from Bulgaria and Macedonia. Nat. Prod. Res.,
21 (9): 319-323.

Kostadinova, K., M. Alipieva, M. Stefova, D. Antonova, L. Evstatieva,
G. Stefkov, G. Tsvetkova, H. Najdenski and V. Bankova, 2008. In-
fluence of cultivation on the chemical composition and antimicrobial
activity of Sideritis spp. Pharmacognosy Magazine, 4 (14): 102—106.

Kozuharov, S., 1992. Guidance of the vascular plants in Bulgaria. Nauka
1izkustvo, Sofia (Bg).

Kozuharov, S. and B. Kuzmanov, (eds). 1995. Flora na Republika
Bilgarja, Sofja. 10.

Peev, D., 2011. Red Data Book of the Republic of Bulgaria, Vol.1. Plants.
Digital edition. website: http://e-ecodb.bas.bg/rdb/en/voll .

Raunkiaer, S., 1934. The Life Form of Plants and Statistical Plant Geog-
raphy. Clarendon Press, Oxford.

Stoyanov, N., 1921. Vurhu rastitelnostta na planinata Ali-Botush, 4nn.
Phys-Math. Fac., 17: 1-35 (Bg).

Stefanov, B. and N. Stoyanov, 1922. Fitogeografska i floristichna hara-
kteristika na Pirin planina, God. na SU, Phys-Math. Fac., 18, Sofia,
pp. 1-27 (Bg).

Taskova, R., M. Mitova, L. Evstatieva, M. Anchev, D. Peev, N. Hand-
jieva, V. Bankova and S. Popov, 1997. Iridoids, flavonoids and ter-
penoids as taxonomic markers in Lamiaceae, Scrophulariaceae and
Rubiaceae. Bocconea, 5 (2): 631-636.

Todorova, M., R. Christov and L. Evstatieva, 2000. Essential Oil Com-
position of Three Sideritis Species from Bulgaria. J. Essent. Oil Res.,
12: 418-420.

Todorova, M., A. Trendafilova, L. Evstatieva and D. Antonova, 2012
Influence of ecological factors on essential oil composition of Sideritis
scardica Griseb. Proceedings 7" CMAPSEEC, (2012), pp. 63-67.

Tutin, G., H. Heywood, A. Burges, H. Valentine, M. Walters and A.
Webb, 1993. Flora Europea. Vol. 1. 2™ ed. Cambridge University
Press, Cambridge, U.K.

Velchev, V. (ed.), 1982-1989. Flora Reipublicae Popularis Bulgaricae.
Vols 8-9. In Aedibus Acad. Sci. Bulgaricae, Serdicae (Bg).

Velchev, V. and S. Tonkov, 1986. Rastitelnost i flora na Yugozapadna
Bulgaria. In: Fauna na Yugozapadna Bulgaria, Sofia, BAS, pp. 28-43
(Bg).

Walter, H., 1974. Vegetationstonen und Klima. Stutgart, pp. 75-88.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


