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Abstract
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The occurrence of Fumana bonapartei and F. aciphylla in Bulgaria is reported here for the first
time. Both species were found together at a single site on serpentine slopes near the village of
Zagorichane, East Rhodope Mts. The diagnostic features of each species have been compared
with those of other members of the genus already known for the country. An identification key
to all four Bulgarian species of Fumana has been provided. Population structure and size, and
floristic composition at the new sites as well as a preliminary assessment of the conservation
status of both species are also presented.
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Introduction

In Bulgaria, Fumana (Dunal) Spach has been presented up to date by two taxa
(Markova 1979; Assyov & Petrova 2012; Petrova & Vladimirov 2018), namely the wide-
spread F. procumbens (Dunal) Gren. & Godr., and F. arabica (L.) Spach known from one
region only (Velčev & al. 1966). The presence in the country of F. ericoides (Cav.) Gand.,
listed for Bulgarian flora by Raab-Straube (2018), needs confirmation, since it has been
neither reported in floristic references (Markova 1979; Kožuharov 1992; Delipavlov &
Chesmedzhiev 2011; Assyov & Petrova 2012), nor deposited at any national indexed
herbaria (SO, SOM and SOA).

Materials and Methods

On 13.05.2019, a botanical trip was held to a region in East Rhodope Mts., known for
its rich and interesting flora (Pavlova & al. 2003; Stoyanov & Marinov 2020). A subse-
quent careful examination of photos taken during the trip and a review of the relevant lit-
erature suggested that an unknown for the Bulgarian flora species of Fumana might have
been photographed. This encouraged the two consecutive botanical trips in the following
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year. As a result, two previously unencountered species of the genus have been found and
collected in a single site near the village of Zagorichane, Kardzhali district. During the first
trip on 17.05.2020, individuals of both taxa were at the beginning of flowering period; dur-
ing the second trip on 14.06.2020, individuals of both taxa were at fruiting stage. The diag-
nostic characters were noted from both living plants and collected specimens after exami-
nation under stereomicroscope. Collected materials were deposited at the herbarium of
Sofia University “St. Kliment Ohridski” (SO) and that of the Institute of Biodiversity and
Ecosystem Research at the Bulgarian Academy of Sciences (SOM). For identification pur-
pose, the key to the genus Fumana (Heywood 1968) was used as a main source, and cross-
checked with data from Boissier (1867), Maire & Petitmengin (1908), Coode (1965),
Markova (1979) and Bogdanović & al. (2012). To verify the identification, the collected
specimens were compared with a number of exsiccata, including type materials kept at SO,
VAL, K, E, P, MA, WU, MPU and MW. Most of the exsiccata were obtained as scanned
or photographic images at GBIF.org (2020) or provided from the collectors after personal
communication. The habitat’s physical characteristics and floristic composition were noted
by the author at the field, and combined with data from previous studies (Pavlova & al.
2003; Stoyanov & Marinov 2020). Climatic conditions are presented according climate
model (Climate-Data.org 2020). The numbers of individuals of the reported species were
counted in limited parts of the area and after that, their total number for entire site was esti-
mated by assumption.

Results 

The detailed morphological analyses confirmed that the studied specimens represent
undoubtedly Fumana bonapartei Maire & Petitm. and F. aciphylla Boiss. This is the first
report of the presence of both taxa for the Bulgarian native flora.

F. bonapartei can be distinguished from other species of the genus in Bulgaria by its
glandular-viscid inflorescence axis, glabrous, linear to narrowly lanceolate, shortly
mucronate leaves, as well as by the fruit capsule, which usually bears six seeds (Fig. 1).
F. bonapartei is a Balkan endemic and an obligate serpentinophyte, documented until now
from Albania, Bosnia-Herzegovina, Montenegro, Serbia (incl. Kosovo), North Macedonia
and Greece (Stevanović & al. 2003; Raab-Straube 2018; Carrió & al. 2020). F. aciphylla
is distinctive by its erect to ascending habitus and glaucous green appearance. Plants are
usually glabrous (except scattered cilia on leaf margins), fruit capsule is three seeded and
seed surface is shallow broadly pitted (Fig. 2). The species has been known thus far from
Asiatic Turkey and Greece (Coode 1965; Greuter & Raus 1984; Babalonas 1989; Tan &
Strid 2008; Raab-Straube 2018; Carrió & al. 2020). All of its European localities are con-
fined to areas with serpentine substrates.

Key to the Bulgarian species of Fumana
1. Leaves oblong-elliptic to broadly lanceolate, stipulate....................................F. arabica
1*. Leaves linear to narrowly lanceolate, exstipulate ........................................................2
2. Plants glaucous. Stems erect or ascending, glabrous. Capsule with 3 seeds ....... F. acyphilla
2*. Plants green. Stems procumbent or ascending, pubescent. Capsule with 6–12 seeds ........3
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3. Indumentum glandular. Flowers few 2–4(–7). Pedicels distinctly longer than adjoining
leaves ..........................................................................................................F. bonapartei

3*. Indumentum eglandular. Flowers solitary. Pedicels equal or shorter than adjoining
leaves .......................................................................................................F. procumbens

Ecological conditions at the locality. - In Bulgaria, Fumana bonapartei and F. aciphyl-
la are found on open rocky slopes with low to moderate inclination (up to 15 °) surrounded
by pine forest plantations. The serpentine outcrops cover up to 70% of the studied area.
Soil layer is nearly absent or it is very shallow. The climate is hot-summer Mediterranean
(Csa), with mean annual temperature 12.5 °C and precipitation maximum in December.
The vegetation is composed by chamaephytes mostly, among which dominatе obligate ser-
pentinophytes such as Convolvulus boissieri subsp. compactus (Boiss.) Stace, and the
recently described as new to science Thymus jalasianus Stoyanov & Marinov (Stoyanov
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Fig. 1. Habitus (a), terminal inflorescence (b) and seed capsule (c) of Fumana bonapartei from the
Eastern Rhodopes, Bulgaria. Photos by Georgi Kunev.



& Marinov 2020). Frequent are also Genista anatolica Boiss., Fumana procumbens
(Dunal) Gren. & Godr., Sedum ochroleucum Chaix, Teucrium montanum L., Euphorbia
myrsinites L., Paronychia kapela (Hacq.) A.Kern., Cheilanthes marantae (L.) Domin,
Plantago subulata L., Agropyron cristatum subsp. pectinatum (M. Bieb.) Tzvelev,
Chrysopogon gryllus (L.) Trin., Asperula purpurea (L.) Ehrend., Danthonia alpina Vest,
Linum tauricum subsp. bulgaricum (Podp.) Petrova. The locality is inhabited by some
local or Balkan endemics and species with restricted distribution in the country, such as
Silene fetleri D. Pavlova, Aethionema rhodopeum D. Pavlova, Saponaria stranjensis
Jordanov, Onosma kittanae Strid, Verbascum humile Janka, Silene cretica L., and Trifolium
globosum L.

Population size and structure. - The study site is located at 41°22’47.06”N,
25°19’33.74”E, 1.5 km northwest of Zagorichane village, Kardzhali district (Fig. 3). A
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Fig. 2. Habitus (a), terminal inflorescence (b) and seed capsule (c) of Fumana aciphylla from the

Eastern Rhodopes, Bulgaria. Photos by Georgi Kunev. 



total area of 37.5 ha was studied in order to evaluate the distribution, population structure
and its size for each of the species. The population of F. bonapartei covers the whole study
site (i.e. 37.5 ha), consists of about 300 individuals and has mosaic structure: individuals
are sparsely distributed across the study site in groups of up to five plants, or solitary. The
population of F. aciphylla, found at the same site, is more dense and uniform in appear-
ance. It is composed of approximately 350 individuals within an area of 1.5 ha (Fig. 3).
Given the small population size and the single known so far locality on the territory of
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Fig. 3. Area and location of F. bonapartei and F. aciphylla in Bulgaria. The black dot in the smaller
panel is the position of their first known population site in the country. In larger, ortho-photo map,
the white contour delineates the population area of F. bonapartei (37.5 ha), whereas the area outlined
in black presents the population area of F. aciphylla (1.5 ha).



Bulgaria, both taxa meet provisionally the national status of ‘Critically Endangered’
according to the IUCN Red List Criteria (IUCN 2012). However, serpentine sites with suit-
able habitat conditions for both taxa cover much larger area in Eastern Rhodopes
(Kozhoukharova 1984, 1985; Pavlova & al. 2003), thus more locations of F. bonapartei
and F. aciphylla could be expected in a course of future investigations.

Acknowledgements

The author is grateful to Jesús Riera and Jamie Güemes from the Herbarium at the University of
Valencia (VAL) for providing high-quality images and for the valuable comments prior the identifi-
cation of the examined taxa. Sincere thanks are expressed to Salza Palpurina from the National
Museum of Natural History at the Bulgarian Academy of Sciences for the linguistic and style editing
on the early version of the manuscript.

References

Assyov, B. & Petrova, A. (eds) 2012: Conspectus of the Bulgarian vascular flora. Distribution maps
and floristic elements, ed. 4. – Sofia. 

Babalonas, D. 1989: Beitrag zur Flora des serpentinischen Vourinos-Gebirges (Nordgriechenland). –
Willdenowia 18: 387-398.

Bogdanović, S., Boršić, I., Rešetnik, I., & Šegedin, T. 2012: Taxonomic revision of the genus
Fumana (Cistaceae) in Croatia. – Pl. Biosyst. 146: 69-85.
https://doi.org/10.1080/11263504.2011.647107

Boissier, E. 1867: Fumana. – Pp. 447-450 in: Flora Orientalis, 1. – Genève
Carrió, E., Engelbrecht, M., García‐Fayos, P., & Güemes, J. 2020: Phylogeny, biogeography, and

morphological ancestral character reconstruction in the Mediterranean genus Fumana
(Cistaceae). J. Syst. Evol. 58(3): 201-220. https://doi.org/10.1111/jse.12562

Climate-Data.org 2020: Climate-model. – https://en.climate-data.org/europe/bulgaria/fotinovo/foti-
novo-195085/ [Last accessed 29/09/2020].

Coode, M. J. E. 1965: Fumana Spach. – Pp. 517-522 in: Davis, P. H. (ed.), Flora of Turkey and the
East Aegean Islands, 1. – Edinburgh.

Delipavlov, D. & Cheshmedzhiev, I. (eds) 2011: Key to the Plants of Bulgaria. – Plovdiv [in Bulgarian].
GBIF 2020: Fumana aciphylla Boiss. in GBIF Secretariat (2019). GBIF Backbone Taxonomy. Checklist

dataset https://doi.org/10.15468/39omei accessed via GBIF.org [Last accessed 29/9/2020]
–– 2020: Fumana bonapartei Maire & Petitm. GBIF Backbone Taxonomy. Checklist dataset –

https://doi.org/10.15468/39omei [Last accessed 29/9/2020]
Greuter, W. & Raus, Th. (eds) 1984: Med-Checklist Notulae 9. – Willdenowia 14: 37-54.
Heywood, V. H. 1968: Fumana (Dunal) Spach. – Pp. 291-292 in: Tutin, T. G., Heywood, V. H.,

Burges, N. A., Valentine, D. H., Walters, S. M. & Webb, D. A (eds), Flora Europaea, 2. –
Cambridge.

IUCN 2012: Red List Categories and Criteria: version 3.1, (2nd ed.) – Gland & Cambridge. 
Kozhoukharova E. 1984: Origin and structural position of the serpentinized ultrabasic rocks of the

Precambrian ophiolite association in the Rhodope Massif. I. Geologic position and composi-
tion of the ophiolite association. – Geol. Balcanica 14(4): 9-36. [in Russian].

– 1985: Origin and structural position of the serpentinized ultrabasic rocks of the Precambrian ophi-
olite association in the Rhodope Massif. III. Developement stages and age of the ophiolite
association. – Geol. Balcanica 15(5): 53-69. [in Russian].

344              Kunev: Fumana bonapartei and F. aciphylla (Cistaceae), new additions to ...



Kožuharov, S. (ed.) 1992: Guidebook to the higher plants in Bulgaria. – Sofia [in Bulgarian].
Maire, R. & Petitmengin, M. 1908: Fumana bonapartei Maire et Petitmengin. – Pp. 185-186 in:

Étude des plantes vasculaires récoltées en Grèce (1906). – Bull. Séances Soc. Sci. Nancy, Ser.
3, 9(4): 151-266.

Markova, M. 1979: Fumana (Dunal) Spach. – Pp. 412-414 in: Jordanov, D. (ed.), Flora Reipublucae
Popularis Bulgaricae, 7. – Sofia [in Bulgarian].

Pavlova, D., Kozuharova, E. & Dimitrov, D. 2003: A floristic catalogue of the serpentine areas in the
Eastern Rhodope Mountains (Bulgaria). – Polish J. Bot. 48(1): 21-41.

Petrova, A. & Vladimirov, V. 2018: Recent progress in floristic and taxonomic studies in Bulgaria. –
Bot. Serbica 42(1): 35-69.

Raab-Straube, E. von, 2018: Cistaceae. – In: Euro+Med Plantbase. Published on the Internet:
http://ww2.bgbm.org/EuroPlusMed/ [Last accessed 25/09/2020].

Stevanović, V., Tan, K. & Iatrou, G. 2003: Distribution of the endemic Balkan flora on serpentine I.
– obligate serpentine endemics. – Pl. Syst. Evolution 242(1-4): 149-170.
https://doi.org/10.1007/s00606-003-0044-8

Stoyanov, S. & Marinov, Y. 2020: Thymus jalasianus (Lamiaceae), a new species from the serpentine
area of the Eastern Rhodope Mountains, Bulgaria. – Ann. Bot. Fennici 57(1-3): 163-172.
https://doi.org/10.5735/085.057.0122

Tan, K. & Strid, A. 2008: Paronychia manfrediana (Caryophyllaceae), a new species from northeast
Greece. – Phytol. Balcan. 14(1): 41-44.

Velčev, V., Bondev, I., Ganchev, S. & Kochev, H. 1966: Materials and critical notes on the Bulgarian
flora. – Rep. Inst. Bot. 16: 235-238. [in Bulgarian].

Address of the author:
Georgi Kunev,
Sofia University “St. Kliment Ohridski”, Faculty of Biology, Department of Botany,
8 “Dragan Tzankov” Blvd., Sofia 1164, Bulgaria- E-mail: gikunev@uni-sofia.bg

Flora Mediterranea 30 — 2020                                                                                        345





<<
  /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


