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Abstract. The diversity of medicinal plants in Tended Nature Reserve “Atanasovsko ezero” has been studied. A total of 102 species and 1 subspecies 
belonging to 82 genera have been established. The data is indicative of the relatively great diversity of medicinal plants in Tended Nature Reserve 
“Atanasovsko ezero”. Most of the medicinal plants belong to Magnoliophyta. The families Asteraceae, Lamiaceae and Chenopodiaceae are represented by the 
greatest number of species and genera. A large number of antropophyte, melliferous and toxic plants has been registered. Five protected species and one 
subspecies were found: Anethum graveolens L.; Artemisia lerchiana Weber; Eryngium maritimum L.; Еuphorbia peplis L.; Orchis laxiflora ssp. еlegans 
(Heuffel) Soó; Samolus valerandii L. The populations of all registered medicinal plants are in good condition, especially those of perennial ruderal and weed 
plants. Certain reduction in the number of populations has been registered for Dictamnus albus L., Iris pumila L. and I. pseudacorus L. At this stage it is not 
necessary to implement additional measures for protection of medicinal species on the studied territory.
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Introduction Material and methods

Atanasovsko ezero is situated in the suburbs of the second The study has been carried out during the vegetation periods of 
biggest town on our Black sea coast - Burgas. It has the status of a 2007 - 2009. To study the biological diversity of medicinal plants a 
tended reserve with an area of 1,0023 ha and buffer area of about route method has been applied. In selecting routes an attempt has 
900 ha. In 1984 it has been proclaimed Wet zone of international been made to cover typical habitats and plants that are characteristic 
significance according to the Ramsar Convention (1973), and as of of them. 
1989 – „An Important Ornithological Area” in the network of the In the course of field studies the established taxa have been 
international organization Birdlife. The reserve and buffer areas are recorded in lists and in case of difficulties to identify species on site, 
included in the „Corine Site” project and in 1998 they have been herbarium materials have been gathered. Systematizing field lists 
determined a CORINE site due to their European significance for the and determining herbarium materials has been done under 
protection of rare and endangered birds and these are the object of laboratory conditions. Special attention has been paid to medicinal 
research by ornithologists mainly. species those protected by Bulgarian environmental legislation or 

Data about the flora of Atanasovsko ezero is found in the various international regulatory documents. 
publications of Flora of Bulgaria (Jordanov , 1963-1989; Stoyanov et The following have been used as taxonomic basis: Flora of the 
al, 1966-1967; Kožuharov , 1995). The first exhaustive floristic study people's republic of Bulgaria vols. I - X (Jordanov, 1963-1989; 
has been made by Michev (1997) and Velev (1997), in relation to Kožuharov , 1995), Flora of Bulgaria vol. I - II (Stoyanov et al, 1966-
preparing a plan for managing the tended reserve. Michev (1997) 1967), Field Guide to the Vascular Plants in Bulgaria (Kožuharov, 
reports for its territory a total of 233 species of fern-like and 1992) and Key to the Plants of Bulgaria (Delipavlov and 
spermatophyte plants. Grozeva et al. (2004) complement the Cheshmedzhiev , 2003). 
information about the floristic composition and they report 311 
species. Miteva et al (2004) confirm that composition and they 
analyse the functional application of the established taxa. Subject of Results and discussion 
a more detailed study so far have been poisonous plants (Miteva, 
2004), as well as endemic, relict taxa and ones protected by Taxonomic structure of medicinal plants 
Bulgarian and international environmental legislation (Grozeva, As a result of the studies for the territory of Tended reserve 
2005). Medicinal plants have not been studied. “Atanasivsko ezero” a total of 102 species and 1 subspecies of 

The objective of this study is to establish the species medicinal plants have been established belonging to 82 genera 
composition of medicinal plants in Tended nature reserve (Appendix 1). They comprise 16% of the number of species included 
“Atanasovsko ezero” and to monitor the status of their populations. in the list enclosed to the Medicinal Plants Act (2000) and 33% of the 

vascular plants registered for the reserve area (Grozeva et al., 
2004).

The taxonomic distribution of the found medicinal plants is the 
following: almost all of then are from Magnoliophyta, of these 85 

* e-mail: grozeva@uni-sz.bg

60



61

species or 82% is the share of Magnoliopsida and 15 species and 1 Biological types of medicinal plants 
subspecies or 18% is that of Liliopsida. The only representative of The data about the relative share of various biological types of 
Pteridophyta is Equisetum palustre L. The greatest number of medicinal plants show that 89% of plants registered are grasses and 
species on the territory of the tended reserve is manifested by family only 11% is the share of woods. Predominant in the grasses are the 
Asteraceae, family Lamiaceae and family Chenopodiaceae. The perennial plants (51%), flowed by annual (24%), annual-biennial 
greater part of genera are presented by 1 or 2 species, which is, to (5%) and biennial ones (4%) (Figure 1). The lowest number of 
some extent, probably due to the variety of habitats as well. Only 2 species are presented transient biological types biennial-perennial 
genera - Euphorbia and Chenopodium – have 2 and more (3%) and annual-perennial (2%). Of the woods the most widely 
representatives. spread are bushes (5%), followed by trees (3%). With the limited 

presence (1%) of the reserve territory are subshrubs and transient way it is carried out. The most common of this group are: 
biological types bushes-perennial and bushes-trees. Chenopodium album L., C. polyspermum L., C. botrys L., Atriplex 

Especially vulnerable, in general, of all biological types are rosea L., Capsella bursa-pastoris (L.) Medicus, Carduus 
grass-like annual plants since the termination or disturbance of their acanthoides L., Datura stramonium L., Consolida regalis S. F. Gray, 
normal vegetation is a direct threat to their further existence. Our Papaver rhoeas L., Solanum nigrum L., etc. The populations of 
observations show that regardless of the nature protected status of species from that group are in good condition, with good 
the studied territory annual grass-like plants here are quite reproductive abilities, especially well defined in perennial grass 
vulnerable. The reasons about that are both objective (global climate plants. 
changes) and subjective. We have observed lengthier drought in The second group comprises 32 species, also widely spread, 
certain areas as a result of which great part of plants stop their but ecologically related to certain habitats. For example, in some 
vegetation before they reach fruit-bearing stage. Undoubtedly, the places in the canal and in the freshwater lake there are considerable 
most threatened in these cases are the annual species. We have overgrowth by aquatic plants predominantly Spirodela polyrrhiza 
observed a tendency for increasing ruderal terrains and (L.) Schleiden, Lemna minor L., Nasturtium officinalis R. Br., Alisma 
establishment of anthropophytic and invasive species that replace plantago-aquatica L., Lythrum salicaria L., etc. In the saltiest places 
the plants typical of the relevant habitat and again the most – at the foot of dykes and around basins with high salt concentration 
vulnerable are the annual ones. there are halophyte plants in water with Salicornia europea L., 

Occurrence of medicinal plants. According to the degree of Camphorosma monspeliaca L., etc. dominating. The populations of 
occurrence on the territory of the tended reserve, medicinal plants species in this group are in good condition. Decrease in their number 
can be conventionally grouped in 3 groups. The first group during the studied period has not been registered. 
comprises 53 widely-spread species. They are widely ecologically The third group comprises 17 species and 1 subspecies with 
flexible and are mostly ruderal and weed plants. Their presence is limited occurrence or represented by small number of populations. 
probably largely accounted for by the close proximity of the Mostly protected species belong here to be accounted for later, and 
Atanasovsko lake to the densely populated town and the also Centaurium erythrea Rafin, Iris pumila L., I. pseudacorus L., 
international airport to the east of it. Not of minor importance is the Dictamnus albus L., etc. The populations of the species included in 
fact that the lake is used for traditional salt production and habitats that conventionally defined group are in good condition. Slight 
typical of the wet zone are strongly dependent on that activity in the decrease in number has been registered in those of Dictamnus 

Figure 1. Relative share of various biological types of medicinal plants in Tended Nature Reserve “Atanasovsko ezero”.
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albus, Iris pumila and I. pseudacorus, but having in mind their to be poisonous (P). 
perennial biological type, we think further measures are not Considerable is the share of species with proven ornamental 
necessary. value (O), followed by tanning (Tn) and tinctorial (Tc) medicinal 

Functional use of medicinal plants. Medicinal plants found on plants. The most restricted is the occurrence of oil-yielding (Oy), 
the territory of Tended reserve “Atanasovsko ezero” have multi- insecticide (Is), vegetable (Vg) and anti-erosion (Ae) medicinal plant 
faceted economic use. As seen in Figure 2, predominating are species. 
anthropophytes (А), followed by nectariferous (N) and the ones said The impressive occurrence of anthropophytes is most probably 

Figure 2. Percentage distribution of each group of medicinal plants according to their economic significance.
(*percentages are more than 100 because some of the medicinal plants have more than one functional use)

due to the fact that the territory of Atanasovsko lake annually hosts of anthropophytic medicinal plants have been observed around 
hundred of thousands of migrating birds. The management plan areas where with the most numerous nesting birds. The effect of the 
states that over 75% of the species known for the Bulgarian town of Burgas, the international airport and the adjacent 
ornithofauna have been registered here, and according to data by international road are not of minor importance either. In the border 
Petrova and Vladimirov (2002) great part of anthropophytes have territories of the nature reserve we noticed areas polluted with 
entered the country by their seeds having been carried mostly by domestic waste where anthropophytic groups and communities 
birds. According to our observations, another possible reason for so have already been established. This is a serious signal undertaking 
many anthropophytes available is that the numerous nesting birds the relevant measures to prevent further possible pollution or 
with their living functions create conditions for over-saturation of soil cleaning areas that have already been contaminated.
around the lake with nitrogen, as a result of which ruderal plant Taxa of conservation significance 
species enter these territories and they find favourable conditions for Of the medicinal plants found in Tended nature reserve 
their development and soon largely increase their presence. To „Atanasovsko ezero” 6 taxa have conservation significance. In the 
support that suggestion of ours is that fact that the greatest number Red List of Bulgarian vascular plants (Petrova and Vladimirov (eds), 
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2009) there are 5 species. Two of them – Anethum graveolens L. and Miteva Tch, 2004. The Flora of Tended Nature Reserve 
Eryngium maritimum L. are refreed to the category „Endangered”. „Atanasovsko lake”, II. Poisonous plants. Ecology and future, 4, 27-
The other three species are referred to various categories Еuphorbia 35 (Bg).
peplis L. to category „Vulnerable”, Artemisia lerchiana Weber to Management Plan of Tended Nature Reserve „Atanasovsko 
„Near Thretened”, and Samolus valerandii L. to „Least Concern”. A lake”, Bourgas wetlands; http://bbf.biodiversity.bg/files/doc/bw_ 
total of 4 taxa are under protection of the Biological Diversity Act bg_mplan_atanasovsko.pdf
(2002, 2007) – Artemisia lerchiana, Eryngium maritimum, Еuphorbia Medicinal Plants Act, 2000. Darzhaven vestnik, 29/07.04.2000: 9-
peplis and Orchis laxiflora ssp. еlegans (Heuffel) Soó. The first three 21 (Bg).
are included in Appendix 3, and the last one – in Appendix 2а. Orchis Michev T, 1997. Check list of Plant and Animal Species in 
laxiflora ssp. еlegans is under protection of The Convention on Atanasovsko lake, In: Ecology and Conservation of Atanasovsko 
International Trade in Endangered Species of Wild Fauna and Flora Lake Nature Reserve. Collection of Final Scientific Reports of 
(1973). During the study period populations of all protected taxa Experts.
have been observed. A reduction in their number has not been Petrova A and Vladimirov V, 2002. Antropophyte flora of Bulgaria. 
registered. In: Proceedings of Sixth National Conference of Botany, Sofia, June 

18-20, 2001 (ed D. Temniskova), 77-82, Sofia University „St. Kliment 
Ohridski” Press, Sofia.
Petrova A and Vladimirov, V (eds.). 2009. Red List of Bulgarian Conclusion
vascular plants. Phytol. Balcanica, 15, 1, 63-94. 
Stoyanov N, Stefanov B and Kitanov B, 1966-1967. Flora in the The flora of Tended nature reserve “Atanasovsko ezero” is 
Republic of Bulgaria, Nauka i Izkustvo, Sofia  (Bg).relatively rich in vascular medicinal plants. Of the medicinal plants 
The Convention on International Trade in Endangered Species more significant is the presence of anthropophytes, followed by 
of Wild Fauna and Flora (CITES), 1973. http://www.cites.org/eng/ nectariferous and poisonous species. The best is the status of 
app/appendices.shtmlpopulations of perennial ruderal and weed medicinal plants. 
The Convention on Wetlands (Ramsar convention), 1973. Vulnerable on the entire territory of the tended nature reserve are the 
http://www.ramsar.org/cda/ en/ramsar-home/main/ramsarpopulations of annual grass plants. Some reduction in the number of 
Velev V, 1997. Vegetation of the Nature Reserve “Atanasovsko populations has been registered for Dictamnus albus L., Iris pumila 
ezero” and of its Buffer Zone (General Characteristic and L. and I. pseudacorus L.
Phytocenologic Map), In: Ecology and Conservation of Atanasovsko At this stage it is not necessary to undertake extra measures for 
Lake Nature Reserve. Collection of Final Scientific Reports of protection of medicinal species in the studied territory of 
Experts.Atanasovsko lake, except for the ones provided for by Bulgarian 

environmental legislation, according to its status of a tended nature 
reserve and ones stipulated in the Management plan.

Appendix 1. A list of species of medicinal fern-like and References
spermatophyte plants known for Tended nature reserve 
“Atanasovsko lake”

Biological Diversity Act, 2002. Decree № 283 accepted by the Alisma plantago-aquatica L.; Alnus glutinosa (L.) Gaertner; Althaea 
39th National Assembly on 02 August 2002. Darzhaven vestnik, officinalis L.; Anagallis arvensis L.; Anethum graveolens L.; 
77/09.08.2002: 9-42 (Bg). Artemisia lerchiana Weber; Artemisia santonicum L.; Atriplex rosea 
Biological Diversity Act, 2007. (Act on Amending and L.; Brassica  juncea (L.) Czern.; Camphorosma monspeliaca L.; 
Supplementing the Biological Diversity Act). Decree № 354 Capsella bursa-pastoris (L.) Medicus; Carduus acanthoides L.; 
accepted by the 40th National Assembly on 01 November 2007. Carthamus lanatus L.; Centaurea solstitiatis L.; Centaurium 
Darzhaven vestnik, 94/16.11.2007: 2-44 (Bg). erythrаea Rafin; Chenopodium album L., C. botrys L.; C. 
Delipavlov D and Cheshmedzhiev I (eds), 2003. Key to the Plants polyspermum L.; C. rubrum L.; Clematis vitalba L.; Conium 
of Bulgaria. Academic Press Agrarian University, Plovdiv (Bg). maculatum L.; Consolida hispanica (Costa) Greuter& Burdet; C.  
Grozeva N, Miteva Tch, Ivanov P and Videv V, 2004. The Flora on regalis S. F. Gray; Convolvulus arvensis L.; Datura stramonium L.; 
the Atanasovsko Lake, presented through A Web-based Information Dictamnus albus L.; Ecbalium elaterium (L.) A. Richard; Echium 
System, Journal of Balkan ecology, 7,4, 362 - 373. italicum L.; E. vulgare L.; Equisetum palustre L.; Erodium cicutarium 
Grozeva N, 2005. The Flora of Atanasovsko Lake Natural Reserve. (L.) L'Her; Eryngium campestre L.; E. maritimum L.; Euphorbia 
In: Proceedings of the Balkan scientific conference of biology in amygdaloides L.; E. cyparissias L.; E. peplis L.; E. peplus L.; Filago 
Plovdiv, Bulgaria, (eds M. Gruev, M. Nikolova and A. Donev). 381 - lutescens Jordan; Filipendula  vulgaris Moench.; Galeopsis 
396. Plovdiv University Press., Plovdiv. ladanum L.; Galium aparine L.; G.  verum L.; Genista tinctoria L.; 
Jordanov D (ed.), 1963-1989. Flora Reipublicae Bulgaricae, vols 1- Geranium robertianum L.; G. sanguineum L.; Geum urbanum L.; 
9, Editio Acad. „Prof. Marin Drinov”, Serdicae (Bg). Glechoma hirsuta Waldst. & Kit.; Hedera helix L.; Hypericum 
Kožuharov S (ed.), 1992. Field Guide to the Vascular Plants in perforatum L.; Iris pseudacorus L.; I. pumila L.; Lamium  purpureum 
Bulgaria, Nauka and Izkustvo, Sofia (Bg). L.; Lathyrus  vernus (L.)Bernh.; Lemna minor L.; Lepidium  
Kožuharov S (ed.), 1995. Flora Reipublicae Bulgaricae, vol. 10, campestre (L.) R. Br.; L. perfoliatum L.; Ligustrum vulgare L.; Linaria  
Editio Acad. „Prof. Marin Drinov”, Serdicae (Bg). vulgaris Miller; Lotus corniculatus L.; Lychnis  flos-cuculi L.; Lythrum 
Miteva Tch, Grozeva N and Videv V, 2004. The Flora of Tended salicaria L.; Malus  sylvestris Miller; Malva sylvestris L.; Marrubium  
Nature Reserve „Atanasovsko lake”, I. Plants of hygiene peregrinum L.; Melilotus alba Medicus; Mentha aquatica L.; M. 
importance. Ecology and future, 4, 16-20 (Bg).
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arvensis L.; Myriophyllum spicatum L.; Nasturtium officinalis R. Br.; S. tomentosa Miller.; Samolus valerandi L.; Saponaria officinalis L.; 
Nigella  arvensis L.; Oenanthe aquatica L.; Ononis spinosa L.; Scleranthus perennis L.; Solanum dulcamara L.; Solanum nigrum 
Orchis laxiflora  Lam. ssp. elegans (Heuffel) Soó; Papaver rhoeas L.; Spirodela polyrrhiza (L.) Schleiden; Syringa vulgaris L.; Tamarix 
L.; Persicaria hydropiper (L.) Spach.; Plantago major L.; Polygala tetrandra Pallas ex Bieb.; Teucrium scordium L.; Thlaspi arvense L.; 
major Jacq.; Populus tremula L.; Prunella vulgaris L.; Prunus Trifolium  pratense L.; Trifolium repens L.; Trigonella coerulea (L.) 
spinosa L.; Reseda lutea L.; Rosa gallica L.; Rumex patientia L.; R. Ser.; Verbena  officinalis L.; Viola odorata L.
pulcher L.; Salicornia europaea L.; Salix alba L.; Salvia pratensis L.; 
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