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Floristic diversity of 'Chinarite' protected area – Rodopi municipality, Bulgaria
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Abstract. Study on the species composition of vascular plants in 'Chinarite' protected area in Belashtitsa village, Rodopi Municipality, Bulgaria was conducted 
using the floristic analysis method. A total of 147 species of vascular plants were identified, belonging to 124 genera and 51 families. The families Poaceae, 
Asteraceae, Lamiaceae, Brassicaceae, Apiaceae, Rosaceae and Fabaceae are the most highly represented. The comparative analysis shows that the 
angiosperm taxa are dominating in the studied area. Dicotyledonous plants are prevailing among them, while monocotyledonous are significantly less in 
number. Molinia caerulea species, identified in the present study, has not been reported to have been found so far in the Thracian lowland floristic region.
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Introduction 92C0 „Platanus orientalis forests“, as well as in the Red Book of 
Bulgaria, Vol. One (Peev, 2011) as a rare species. The natural 
habitats of the species are under endangered species category. In 'Chinarite' area, situated around Belashtitsa village, Rodopi 
the Red List of Bulgarian vascular plants (2009) the species is municipality, was declared a protected area (PA) by Order No. RD-
categorized as 'Near Threatened'.835 of 14 November 2011 of the Minister of Environment and Water, 

Alexandrov et al. (2001) identified the specific status of the promulgated in the State Gazette No. 96 of 6 December 2011. The 
species as a reason for studying it and taking measures for its protected status of the area aims to preserve one of the few natural 
conservation and management. Studies on P. orientalis populations habitats of Oriental plane (Platanus orientalis L.) in Bulgaria. The 
in Bulgaria are scarce (Radoukova et al., 2015). Grueva and Zhelev protected territory is a forest occupying an area of 11 309 dka, 
(2011) investigated the genetic structure of eight populations of the belonging to the Thracian Lowland Floristic Region (Figure 1).

nd species, growing along the Struma and Mesta river valleys and one In Bulgaria P. orientalis is found at 42  parallel north, spreading 
population near the town of Asenovgrad. In the chorological studies along riversides. Unlike other species growing along riversides, the 
of Uzunov et al. (2000) carried out in the Eastern Rhodopes (in the Oriental plane is very tolerant to soil conditions and it can develop on 
bed of the Byala Reka river), it is mentioned that the communities of a very thin soil layer and even on sandy terrain, being susceptible 
P. orientalis are rare and require special measures for protection and only to soil moisture (Grueva and Zhelev, 2011).  Nevertheless, the 
monitoring. In the phytocenological studies of Lubenova et al. species is scarcely found along riversides in the southern parts of the 
(2004), there is information about the existence of mixed Balkan peninsula and the Aegean islands, which determines the 
communities of Castanea sativa + Platanus orientalis – inclusion of the Oriental plane in the IUCN [Least concern (LC) 
Mixoherbosa in the region of Belasitsa mountain.status – Low risk]. P. orientalis habitats are protected by virtue of the 

Analyzing the serpentine flora in the Central Rhodopes, Biological Diversity Act of the Republic of Bulgaria (2002) and they 
Pavlova (2004) found out 14 species of conservation value, one of are included in the Habitats Directive (92/43/EEC) under the code 
them being P. orientalis, single trees of which were found at the 
riverbed near the village of Parvenets. The relatively recent status of 
the protected area and the lack of detailed floristic investigations 
were the main reason for carrying out the present study, which aims 
at developing an inventory of the species composition and an 
evaluation of the floristic diversity in 'Chinarite' protected area.

Material and methods

The study of the species composition of vascular plants in the 
protected area was carried out by field surveys and systematic 
collection of materials throughout the whole territory Taking into 
consideration the seasonal dynamics of vegetation, the expeditions 
were performed several times during the vegetation season of 2014 

. 
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Figure 1. Ortho-photography of 'Chinarite' protected area 
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– 2015.  taxa . When there Results and discussion
were difficulties in identifying some plant species on-site, herbarium 
materials were collected for subsequent identification. During the field study in 'Chinarite' protected area 147 species 
Systematization of the inventory, the identification of the collected of vascular plants, belonging to 124 genera and 51 families were 
materials and data processing were carried out under laboratory identified (Appendix 1). 
conditions, following standard methods.

The following sources were used as a taxonomic basis for The families Poaceae (22 species and 17 genera), Asteraceae 
identification of the plant species: Flora of Bulgaria (Yordanov, D. (21 species and 18 genera), Lamiaceae (12 species and 11 genera), 
(Ch. Ed.), Flora of the Republic of Bulgaria, vol. I-X (1963 – 1967), Brassicaceae (7 species and 7 genera), Apiaceae (6 species and 6 
Guidebook to the plants in Bulgaria (Delipavlov et al., 1992). The list genera), Rosaceae (7 species and 6 genera) and Fabaceae (6 
of the identified taxa was arranged in an alphabetical order of the species and 3 genera) are most highly represented (Table 1). The 
families. Quantitative assessments of the floristic diversity were results confirmed the most highly represented families of the flora of 
made by the methods of Tolmachev (1986) and following some Bulgaria established before, the difference being only in the ranking 
analogous works in various floristic complexes (Tzonev et al., 2011; of some of them (Table 2). Poaceae, Asteraceae and Lamiaceae are 
Kamelin, 1973; Radoukova, 2008). The number of species (4102), the families with the highest percentage of species both in Bulgaria 
genera (913), families (155) and the number of species and genera and in the protected area.
in each family was identified following the works of Assyov and In the serpentine terrain near the area of our study, Pavlova 
Petrova (2012). Species-genus index was calculated by dividing the (2004) found 176 plant species, 167 of them being vascular. The 
number of species by the number of genera in a family. A larger index families with the highest number of species are similar to those 
means that the family is represented by more species and less established in our study – Poaceae (25 species and 19 genera), 
genera. The names of the species were updated according to The Asteraceae (20 species and 13 genera), Caryophyllaceae (13 
plant list. A working list of all plant species. species and 7 genera), Fabaceae (11 species and 9 genera), 

Field inventory of the identified  was made

Table 1. Comparative analysis of the flora of 'Chinarite' protected area 

NS - Number of species
%TNS - % of the total number of species in Bulgaria
I-s/g - Species/genus index 

Families

Species

In Bulgaria

NS NS NS NS%TNS %TNS %TNS %TNS

In BulgariaIn 'Chinarite' I-s/gIn 'Chinarite'

Genera

Asteraceae 

Poaceae 

Fabaceae

Caryophyllaceae 

Brassicaceae 

Rosaceae 

Scrophulariaceae

Apiaceae 

Lamiaceae 

Cyperaceae 

Ranunculaceae 

Liliaceae

Rubiaceae

Polygonaceae 

Caprifoliaceae

Moraceae

Geraniaceae 

Salicaceae

Ulmaceae

Canabaceae

Urticaceae

Plantaginaceae

425

290

286

206

204

200

168

156

155

107

106

89

60

48

12

3

27

25

5

3

6

15

  4.4

  6.7

  2.1

  0.8

  4.3

  3.3

  2.6

  4.3

  7.8

  1.9

  2.8

  2.2

  6.7

  6.2

16.7

66.6

  7.4

  0.04

40

66.7

33.3

20

21

22

6

2

8

7

4

6

12

2

3

2

4

3

2

2

2

2

2

2

2

3

14.5

15.2

4.1

1.4

5.5

4.8

2.8

4.1

8.3

1.4

2.1

1.4

2.8

2.1

1.4

1.4

1.4

1.4

1.4

1.4

1.4

2.1

106

99

61

30

74

44

27

77

29

16

21

23

6

10

3

2

2

2

2

2

2

1

  17

  17.2

    4.9

    6.7

    9.5

  13.6

    7.4

    7.8

  37.9

   6.3

  14.2

    8.6

  33.3

  20

  33.3

100

  50

  50

100

100

100

100

18

17

3

2

7

6

2

6

11

1

3

2

2

2

1

2

1

1

2

2

2

1

14.8

13.9

2.5

1.6

5.7

4.9

1.6

4.9

9

0.8

2.5

1.6

1.6

1.6

0.8

1.6

0.8

0.8

1.6

1.6

1.6

0.8

.0

1.1

0.05

2

1

1.1

1.2

2

1

1.1

2

1

1

2

1.5

2

1

2

2

1

1

1

3
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Lamiaceae (9 species and 8 genera), Brassicaceae (8 species and 5 References
genera), Rubiaceae (6 species and 4 genera), Scrophulariaceae (6 
species and 5 genera). Alexandrov A, Delkov A and Tsakov H, 2001. Forest Genetic 

The analysis of floristic data in the studied area shows that the Resources of South-Eastern Europe and Their Conservation. 
species Molinia caerulea (L.) Moench, identified in the present study, Biotechnology and Biotechnological Equipment 15, 49-53.
has not been reported to have been found so far in the Thracian Asyov B and Petrova A, 2012. Summary of vascular flora in 
lowland floristic region. Bulgaria. Horology and floristic elements. Fourth Edition, BFB, Sofia 

The values of the calculated index of each plant family are (Bg).
relatively low, because most families are represented by an almost Biological Diversity Act of the Republic of Bulgaria. 2002. – An 
equal number of genera and species. The average number of official gazette, No. 77. 
genera in a family is 2.5, and the average number of species in a Delipavlov D and Cheshmedzhiev I, 2003. Guidebook to the 
genus is 1.2. The genera with the largest number of species are: plants in Bulgaria. Academic Publishing House of the Agricultural 
Medicago (4 species), Gallium (3 species), Plantago (3 species), University – Plovdiv, p. 591 (Bg).
Poa (3 species), representing 3.3% of the genera identified in the Delipavlov D, Popova М, Kovachev I, Terziiski D, 
protected area. 10.7% of the genera are represented by two species Cheshmedzhiev I and Gramatikov D, 1992. Guidebook to the 
and the highest percentage of the families (86%) are represented by plants in Bulgaria, Zemizdat, Sofia, p. 501 (Bg).
a single species (Table 1). Directive 92/43/EEC. Council Directive 92/43/EEC of the European 

The comparative analysis shows that the angiosperm taxa Community on the Conservation of Natural Habitats and Wild Fauna 
prevail in the studied area – 97.9% of the families, 99.1% of the and Flora.
genera and 99.3% of the species (Table 2). Dicotyledonous prevail Grueva M and Zhelev P, 2011. Population genetic structure of 
among them – 85.7% of the families, 80.3% of the genera and 79.3% Platanus orientalis L. in Bulgaria. Journal of Biogeosciences and 
of the species. Monocotyledonous are significantly less – 12.2% of Forestry, 4, 186-189.
the families, 18.8% of the genera and 20% of species. The ratio IUCN: Red List of Treatened Species. – www.iucnredlist.org.
between dicotyledonous and monocotyledonous plants found in Kamelin RV, 1973. Florogenetic analysis of natural flora in the 
Bulgaria is 4.4:1 by Lubenova et al. (2011). In the present study this Upper Middle Asia. Nauka Publishing house, Leningrad, p. 356 (Ru).
ratio is 3.9:1. Lubenova M, Nedkov R, Ivanova I, Shikalanov A, Georgieva N, 

The strongly clumped canopy of the plane forest and the Zaharinova M, Dimitrova M, Ivanova E, Yanchev V, Radeva K, 
comparatively small area of the studied territory determine the Stankova N and Tsoneva R, 2011. Study on ecological dynamics of 
comparatively low percentage of the species diversity in that forest vegetation in the region of east Rhodope on the base of 
territory, representing 3.4% of the species, 12.5% of the genera and satellites and terrestrial data. Ecological Engineering and 
30.3% of the families in Bulgaria. Environmental Protection, 1, 45-50.

Pavlova D, 2004. The serpentine flora in the central Rhodopes 
ndMountains, Southern Bulgaria. In: Proceedings of the 2  Congress 

of Ecologists of the Republic of Macedonia with International Conclusion
Participation, 25-29.10.2003, Ohrid. Special issues of Macedonian 
Ecological Society Skopje, 6, 450-457.The species diversity in 'Chinarite' protected area was 
Peev D (eds), 2011. Red Book of Bulgaria, Vol. 1: Plants and determined as comparatively low, taking into consideration the 
mushrooms. – http://e-ecodb.bas.bg/rdb/bg/vol1. strongly clumped canopy of the plane forest and the comparatively 
Petrova A and Vladimirov V, 2009. Red List of Bulgarian vascular small area of the studied territory. The floristic diversity of the studied 
plants. Phytologia Balcanica, 15, 63-94.area is represented by 30.3% of the families, 12.5% of the genera 
Radoukova Tz, Stoyanov P, Nikolov N and Todorov K, 2015. and 3.4% of the species found in Bulgarian flora. In the present 
Determination of the conservation values of the Platanus orientalis study, Molinia caerulea species was identified for the first time in the 
L. population in the protected area “Chinarite”, Belashtitsa village, Thracian lowland floristic region.

Table 2. Taxonomic structure of the plant species in 'Chinarite' protected area 

Taxon Families

Total % for 'Chinarite' % for Bulgaria Total % for 'Chinarite' % for Bulgaria Total % for 'Chinarite' % for Bulgaria

Genera Species

Еquisetophyta

Polypodiophyta

Pinophyta

Magnoliophyta

Magnoliopsida

Liliopsida

Number/%

1

0

0

50

44

6

51

1

0

0

123

100

23

124

1

0

0

146

117

29

147

2.1

0

0

97.9

85.7

12.8

100

0.9

0

0

99.1

80.9

19.1

100

0.7

0

0

99.3

79.8

20.2

100

100

0

0

34.1

38.1

24

30.3

100

0

0

12.9

11.1

11.3

12.5

12.5

0

0

3.3

3.42

4.3

3.4

100

0

0

34.1

38.1

24

30.3
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Rodopi minicipality. Journal of BioScience and Biotechnology, Corylaceae: Corylus avellana L.
SE/ONLINE: 255-258. Cyperaceae: Carex distans L.; Carex remota L.
Radоukova Tz, 2008. Analysis of the vegetation covering under the Dioscoreaceae: Thamus communis L.
influence of the different abundance of Juniperus sibirica Burgsd. in Equisetaceae: Equisetum arvense L.
two zones of the Central Balkan mountain. In: Velcheva, I., A. Tsekov Euphorbiacea: Euphorbia cyparissias L.
(ed.), Jubilee Scientific Conference in Ecology (Proceedings), 1 Fabaceae: Medicago sativa L.; M. falcatа L.; M.rigidula (L.) All.; 
November 2008, Plovdiv, 36-47. Melilotus alba Medic.; Robinia pseudoacacia L.; 
Smidt VM, 1980. Statistical methods in comparative floristics, Fumariaceae: Fumaria officinalis L.
Leningrad State University, Leningrad, p.176. Geraniaceae: Geranium pyrenaicum Burm.f.; G. robertianum L.
Tolmachev AI, 1986 Comparative floristic methods and problems of Hypericaceae: Hypericum perforatum L.
florogenesis. Novosibirsk, p. 196 (Ru). Juglandaceae: Juglans regia L.
Tzonev R, Lyubenova M, Hinkov G and Karakiev T, 2011. Juncaceae: Juncus inflexus L.
Ecological and syntaxonomic characteristics of the floristic complex Lamiaceae: Ballota nigra L.; Clinopodium vulgare L.; Lamium 
in the sweet chestnut (Castanea sativa Mill.) forests of Belasitsa garganicum L.; L.purpureum L.; Leonurus cardiaca L.; Marrubium 
mountain. In: Zlatanov, T., Velichkov, I., Nikolov, B. (eds.). State and vulgare L.; Melissa officinalis L.; Mentha  longifolia (L.)Huds.; 
prospects of the Castanea sativa population in Belasitsa mountain: Origanum  vulgare L.; Prunella vulgaris L.; Salvia sclarea L.; 
climate change adaptation; maintenance of biodiversity and Teucrium chamaedrys L.
sustainable ecosystem management. Project BG 0031 EEA report. Liliaceae: Muscari botryoides (L.) Mill. Ornithogalum umbellatum L.
Uzunov D, Gussev Ch and Apostolov K, 2000. Chorological data Lythraceae: Lythrum  salicaria L.
for some plant species with conservation value in the eastern Malvaceae: Malva sylvestris L.
Rhodopes mt. (south-east Bulgaria). In: Proceeding of 6 Symposium Moraceae: Ficus carica L.; Morus nigra L.
on Flora of the Southeastern Serbia, Sokobanja, 47-55. Oleaceae: Fraxinus  oxycarpa Willd.
Yordanov D, (Editor-in-chief).1963-1979. Flora of the Republic of Oxalidaceae: Oxalis corniculata L.
Bulgaria, I-X. Bulgarian Academy of Sciences, Sofia (Bg). Papaveraceae: Chelidonium  majus L.

Plantaginaceae: Plantago major L.; P. lanceolata L.; P. argentea 
Chaix.Appendix 1. List of identified vascular plants of 'Chinarite' protected 
Plumbaginaceae: Plumbago europaea L.area 
Poaceae: Brachypodium  sylvaticuт (L.) P. Beauv.; Bromus inermis Aceraceae: Acer pseudoplatanus L.
Leyss.; B.sterilis L.; Calamagrostis  arundinacea (L.) Roth.; Alliaceae: Allium scorodoprasum L.
Cynodon dactylon (L.) Pers.; Cynosurus  echinatus L.; Dactуlis Apiaceae: Aegopodium podagraria L.; Anthriscus sylvestris (L.) 
glomerata L.; Dasypyrum villosum (L.) P. Candargy; Dichanthium Hoffm.; Chaerophyllum temulentum L.; Eryngium  campestre L.; 
ischaemum (L.) Roberty; Echinоchloa crusgalli (L.) P. Beauv.; Tordylium  maximum L.; Torilis nodosa (L.) Gaertn.
Eragrostis pilosa (L.) P.Beauv.; Fectuca pratensis Huds.; F.gigantea Apocynaceae: Vinca herbacea Waldst. & Kit.
(L.) Vill.; Hordeum murinum L.; Lolium perenne L.; Molinia cаerulea Araceae: Arum maculatum L.
(L.) Moench.; Poa annua L.; P. bulbosa L.; P. pratensis L.; Setaria Araliaceae: Hedera helix L.
verticillata (L.) P.Beauv.; S.viridis P.Beauv.; Sorghum halepense (L.) Aristolochiaceae: Aristolochia clematitis L.
PersAsteraceae: Artemisia  vulgaris L.; Bellis perennis L.; Carthamus 
Polygonaceae: Persicaria lapathifolia (L.) Gray; Rumex crispus L.; lanatus L.; Centaurea solstitialis L.; Cichorium intybus L.; Cirsium 
Ru. pulcher L.arvense (L.) Scop.; Conyza canadensis (L.) Cronquist; Echinops 
Ranunculaceae: Anemone ranunculoides L.; Clematis vitalba L.; microcephalus Sm.; Erigeron annuus (L.) Pers.; Eupatorium  
Ranunculus ficaria L.cannabinum L.; Lactuca serriola L.; Mycelis muralis Dumort.; 
Rhamnaceae: Paliurus spina-christi Mill.Onopordum  acanthium L.; Petasites albus Gaerth.; Sonchus 
Rosaceae: Agrimonia eupatoria L.; Geum urbanum L.; Potentilla oleraceus L.; Taraxacum laevigatum DC.; Taraxacum officinalе 
argentea L.; P.reptans L.; Prunus cerasifera Ehrh.; Rubus  caesius F.H.Wigg.; Tragopogon dubius Scop.; Tussilago farfara L.; Xanthium 
L.; Sanguisorba officinalis L.italicum Moretti; Xanthium strumarium L.
Rubiaceae: Galium aparine L.; G.odoratum Scop.; G.palustre L.; Boraginaceae: Asperugo procumbens L.
Sherardia arvensis L.Brassicaceae: Alliaria petiolata (M. Bieb.) Cavara & Grande; 
Salicaceae: Salix alba L.; S.fragilis L.Berteroa incana (L.) DC; Camelina rumelica Velen.; Capsella bursa-
Scrophulariaceae: Verbascum sinuatum L.; Veronica  anagallis-pastoris (L.) Medik.; Cardamine hirsutа L.; Cardaria draba (L.) 
aquatica L.; V.  hederifolia L.; V.  verna L.Desv.; Thlaspi arvense L.
Solanaceae: Solanum nigrum  L.Campanulaceae: Campanula  glomerata L.
Ulmaceae: Celtis australis L.; Ulmus laevis Pall.Cannabaceae: Humulus lupulus L.; Cannabis sativa L.
Urticaceae: Parietaria officinalis L.; Urtica dioica L.Caprifoliacea: Sambucus ebulus L.; Sambucus nigra L.
Verbenaceae: Verbena officinalis L.Caryophyllaceae: Cucubalus baccifer L.; Stellaria media (L.) Vill.
Violaceae: Viola suavis M.Bieb.Convolvulaceae: Convolvulus arvensis L.

Cornaceae: Cornus mas L.
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Discussion: The objective of this section 
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The Editorial Board of the Journal is not 
responsible for incorrect quotes of 
reference sources and the relevant 
violations of copyrights.

Animal welfare
Studies performed on experimental 
animals should be carried out according to 
internationally recognized guidelines for 
animal welfare. That should be clearly 
described in the respective section 
“Material and methods”.
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