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The genus Hieracium L. in Europe is dominated by
polyploid, mostly tri- and tetraploid (2n = 3x = 27
and 2n = 4x = 36), hybridogenous taxa character-
ized by agamospermous reproduction (gametophyt-
ic apomixis) (Skawinska, 1963; Stace, 1989).
Sexual diploids (2n = 2x = 18) are very rare and
restricted mainly to refugial areas of southern
Europe such as the Balkan and Iberian Peninsulas,
whose Hieracium floras are largely endemic
(Merxmiiller, 1975). The share of diploid species
reach up to 24% in the Iberian and up to 5% in the
Balkan Peninsula (Schuhwerk and Lippert, 1998).
Recently, other diploid Hieracia (new diploid
species or new diploid cytotypes) were found in the
Balkans (Vladimirov and Szelgg, 2001la,b;
Vladimirov, 2003; Vladimirov and Szelgg, 2006).
Knowledge of the ploidy level, which in the genus
Hieracium indicates the mode of reproduction, is of
particular interest in understanding taxonomic and
phylogenetic relationships in the genus.

This report presents the first finding of diploid
chromosome numbers (2n = 2x = 18) in H. plumu-
losum A. Kern. and in a Balkan representative of
H. alpicola agg. Chromosome counts in H. pavichii
Heuff., H. sparsum Friv. and H. transylvanicum
Heuff. are reported for the first time from the region
of Serbia and Montenegro.

Living plants were transplanted to an experi-
mental garden and their chromosomes were count-
ed. The root tips were incubated in a saturated
water solution of o-bromonaphthalene overnight at
4°C and fixed in 1:3 acetic alcohol. The root tips
were hydrolyzed with 1N HCI at 60°C and squashed
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in 45% acetic acid. The chromosomes were stained
with 0.1% aqueous solution of toluidine blue. The
preparations were analyzed under a Nikon
Optiphot 2 microscope. Vouchers are deposited in
KRAM.

Hieracium plumulosum A. Kern., Osterr. Bot. Z. 24:
170. 1874.

2n = 2x = 18 (Fig. 1)

This is the first report of a diploid count for this
Balkan endemic. An earlier triploid count (2n = 27)
was reported from Serbia and Bosnia and
Herzegovina (Schuhwerk and Lippert, 1998).

Locality: Montenegro, Sinjajevina Mts., Tara
River Canyon, 2 km south of Durdevi¢a Tara village,
on calcareous rocks with Achnatherum calama-
grostis, Carex kitaibeliana, Micromeria croatica
and Hieracium heterogynum, surrounded by
Ostrya carpinifolia communities, 580 m a.s.l.,
43°07'41"N, 19°19'52"E, coll. Z. Szelag & M. Niketié¢,
1 Aug. 2006.

Hieracium alpicola subsp. glandulifolium Nageli &
Peter, Hierac. Mitt.-Eur. 1: 284. 1885.

2n = 2x = 18 (Fig. 2)

This is the first chromosome number record for
this taxon, and also the first known diploid in
H. alpicola agg. from the Balkan Peninsula. In this
species group a diploid count was given for H.
ullepitschii Blocki from the Tatra Mts. in the
Western Carpathians (Murin et al., 1999; Mraz,
2003), while H. alpicola Steud. & Hochst. in the
Alps is tetraploid (Favarger, 1956).
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Figs. 1-2. Metaphase plates of Hieracium. Fig. 1. H. plumulosum, 2n = 18. Fig. 2. Hieracium alpicola subsp. glan-
dulifolium, 2n = 18. Bar in Fig. 1 = 5 um and corresponds to Fig. 2.

Locality: Serbia, Kopaonik Mts., Karaman Peak,
Vucak, subalpine grassland with Festuca halleri
subsp. scardica and Vaccinium gaultherioides, on
granodiorite, 1930 m a.s.l., 43°17'49"N, 20°50'02"E,
coll. Z. Szelag & M. Niketi¢, 28 Jul. 2006.

Hieracium sparsum Friv., Flora 19: 436. 1836.

2n = 2x = 18

This is the first karyological data for this
Balkan subendemic from Serbia. The same chromo-
some number was given from Bulgaria (Vladimirov,
2000; Vladimirov and Szelag, 2001a).

Locality: Serbia, Mt. Besna Kobila, eroded slope
along road on the summit, surrounded by pastures
with Festuca valida, Festuca nigrescens and
Deschampsia caespitosa, on schist, 1840 m a.s.l.,
42°31'50"N, 22°14'04"E, coll. Z. Szelag. & M.
Niketi¢, 3 Aug. 2006.

Hieracium pavichii Heuff., Flora 36: 618. 1853.

2n = 2x = 18

This is the first karyological data for this
Balkan subendemic from Serbia. Previously, diploid
counts were reported from Bulgaria, Greece and
Romania (Christov and Popov, 1933; Strid and
Frazén, 1981; Vladimirov, 2000; Mraz and Szelag,
2004).

Locality: Serbia, Kopaonik Mts., Mt. Zeljin,
rocky vegetation on summit on granodiorite, 1770
m a.s.l., 43°28'43"N, 20°48'39"E, coll. Z. Szelag. &
M. Niketi¢, 28 Jul. 2006.

Hieracium transylvanicum Heulff., Osterr. Bot. Z. 8:
27. 1858.

2n = 2x =18

This is the first karyological data for this
species from Montenegro and Serbia. Previously the
same number was reported from Bulgaria, Romania

and Ukraine (Chrtek, 1996; Vladimirov, 2000; Mraz
and Szelag, 2004).

Localities: Montenegro, Durmitor Mts., Crno
jezero Lake, Picea abies forest on limestone, 1440
m a.s.l., 43°08'59"N, 19°05'40"E, coll. Z. Szelag & M.
Niketi¢, 1 Aug. 2006; Montenegro, Bjelasica Mts,
Biogradsko jezero Lake, Fagus sylvatica forest on
limestone, 1100 m a.s.l., 42°53’55”N, 19°36°26" E.
coll. Z. Szelagg & M. Niketi¢, 4 Jul. 2007; Serbia,
Tara Mts., Mitrovac, Fagus sylvatica-Picea abies
forest on acid soil, 1050 m a.s.l.,, 43°54'50"N,
19°25'28"E, coll. Z. Szelag. & M. Niketi¢, 31 Jul.
2006; Serbia, Veliki Jestrebac Mts, Lomnicka reka
valley, Fagus sylvatica forest on acid soil, 520 m
a.s.l., 43°25°35"N, 21°22°32” E. coll. Z. Szelag & M.
Niketi¢, 4 Jul. 2007.

ACKNOWLEDGEMENTS

We thank Ewa Klimontowicz to reviewing the
English of this paper.

REFERENCES

Curistov M, and Poprov A. 1933. Cytologische Studien iiber die
Gattung Hieracium. Planta 20: 440-447.

CHRTEK J JR. 1996. Chromosome numbers in selected species
of Hieracium (Compositae) in the Sudeten Mts and
Western and Ukrainian Eastern Carpathians.
Fragmenta Floristica et Geobotanica 41: 783-790.

FavARGER C. 1956. Notes de caryologie alpine. IIl. Bulletin de
la Société Neuchateloise des Sciences Naturelles.
Neuchdatel 82: 255-285.

MERXMULLER H. 1975. Diploide Hieracien. Anales del Instituto
Botanico A. J. Cavanilles 32: 89-196.

MRrAz P. 2003. Hieracium piliferum group (Asteraceae) in the
West Carpathians. Biologia 58: 29-36.



Diploids in Hieracium

MRrAz P, and SzELAG Z. 2004. Chromosome numbers and
reproductive systems in selected species of the genera
Hieracium L. and Pilosella Hill (Asteraceae) from
Romania. Annales Botanici Fennici 41: 405-414.

MURIN A, SVOBODOVA Z, MAJOVSKY J, and FERAKOVA V. 1999.
Chromosome numbers of some species of the Slovak
flora. Thaiszia 9: 31-40.

ScHUHWERK F, and LipPERT W. 1998. Chromosomenzahlen von
Hieracium (Compositae, Lactuceae) Teil 2. Sendtnera 5:
269-286.

SKAWINSKA R. 1963. Apomixis in Hieracium alpinum L. Acta
Biologica Cracoviensia Series Botanica 5: 7-14.

Stace CE. 1989. Plant taxonomy and biosystematics. E.
Arnold, Cambridge.

STRID A, and FrazEN R. 1981. Report on Hieracium pavichii.
In: Léve A [ed.], Chromosome number reports LXXIIL
Taxon 30: 829-861.

121

ViabmMmirov V. 2000. Diploid species of the genus Hieracium
s.l. in Bulgaria. Abhandlungen und Berichte des
Naturkundemuseums Gorlitz 72 (Suppl.): 16.

ViapmMirov V. 2003. A new diploid Hieracium (Asteraceae:
Lactuceae) from Bulgaria. Botanical Journal of the
Linnean Society 143: 213-218.

ViapDIMIROV V, and SzELAG Z. 2001a. Reports (1271-1277). In:
Kamart G, BrancHE C, and Garsarl F [eds],
Mediterranean chromosome number reports 11. Flora
Mediterranea 11: 478-483.

ViLaDIMIROV V, and SZELAG Z. 2001b. Chromosome numbers of
six species of the genus Hieracium, subgenus Pilosella
(Asteraceae) from Bulgaria. Polish Botanical Journal 46:
269-273.

ViapmMIROV V, and SzELAG Z. 2006. A new diploid species of
Hieracium sect. Pannosa (Asteraceae) from Bulgaria.
Botanical Journal of the Linnean Society 150: 261-265.




<<
  /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
  /CreateJDFFile false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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


