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The authors report the first discovery of diploid populations of Hieracium naegelianum Pane. subsp.
naegelianum and H. naegelianum subsp. ljubotenicum Behr & Zahn., and give the first chromosome counts
for H. cernuum Friv., H. gymnocephalum Griseb. ex Pant., H. sparsum Friv., Pilosella pavichii (Heuff.) Holub
and P. serbica (F. W. Schultz & Schultz-Bip.) Szelagg from Macedonia and/or Montenegro. A diploid chromosome
count for Hieracium renatae Szelag is confirmed based on material from the whole distribution range of the
species. An emasculation experiment showed that all the analyzed diploid Hieracium taxa reproduce sexually.
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In Europe the genera Hieracium L. and Pilosella
Vaill. (Hieracium sensu Zahn 1921-1923) are dom-
inated by polyploids (triploids to pentaploids in
Hieracium and triploids to octoploids in Pilosella)
with a basic chromosome number of x = 9. Sexual
diploids are very rare and restricted mainly to refu-
gial areas of Southern Europe such as the Balkan
Peninsula and Iberian Peninsula (Merxmuller, 1975;
Schuhwerk and Lippert, 1998; Vladimirov, 2003;
Vladimirov and Szelag, 2006; Chrtek et al., 2007,
2009). Looking for diploids, the first author carried
out field research in the region of the former
Yugoslavia, visiting sites including the highest mas-
sifs of Montenegro and Macedonia, the most refugial
areas of mountain flora on the Balkan Peninsula
(Horvat et al., 1974). During these studies many liv-
ing plants of both genera were collected and ana-
lyzed karyologically. This paper presents the most
significant results of this work focused on Balkan
endemics.

Living plants were transplanted to an experi-
mental garden of the first author, their chromo-
somes were counted at mitotic metaphase, and the
mode of reproduction was tested with an emascula-
tion experiment. Detailed information on the kary-
ological procedure and experimental methods fol-
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lowed here is given in Joachimiak et al. (1999) and
Szelag (2006).

Vouchers are stored in the herbarium of the first
author (Herb. Hierac. Z. Szelagg) and the plants ana-
lyzed karyologically remain in cultivation in his garden.

Hieracium cernuum Friv. 2n = 2x = 18, sexual
Macedonia, Nidze Mts., along road to summit of Mt.
Kajmakcalan, 2300 m a.s.l.,, alpine grassland on
siliceous bedrock.

This is the first chromosome number for this
species from Macedonia; it confirms the count
recently published from Bulgaria (IInicki and Szelag,
2011).

Hieracium gymnocephalum Griseb. ex Pant. 2n =
2x =18, sexual

Montenegro, Prokletije Mts., Mt. Maja Rosave, 1650
m a.s.l., calcareous grassland on western slope
above Zastan Koliba military checkpoint.

This is the first diploid chromosome number
for the species from Montenegro; it confirms the
recently published count from Albania (Chrtek et al.,
2009). A triploid chromosome number was report-
ed from the Durmitor Mts. in Montenegro (Niketi¢ et
al., 20086).
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s. 1-4. Metaphase plates of: Fig. 1. Hieracium naegelianum Pane. subsp. naegelianum. 2n = 18. Fig. 2. Hieracium
naegelianum subsp. ljubotenicum Behr & Zahn, 2n = 18. Fig. 3. Hieracium renatae Szelag, 2n = 18. Fig. 4. Pilosella
serbica (F. W. Schultz & Schultz-Bip.) Szelgg, 2n = 18. Bar = 10 pm.

Hieracium naegelianum Pane. subsp. naegelianum
2n = 2x =18, sexual (Fig. 1)

1. Macedonia: Sarplanina Mts.,, Mt. Ljuboten,
2350 m a.s.l., calcareous rock crevices.

2. Macedonia, Korab Mts., between Mt. Sila Vort
and Mt. Nistrovski Korab, 2050 m a.s.l., cal-
careous scree.

This is the first diploid chromosome number
for this species, previously known only from triploid
populations on the Balkan Peninsula (Merxmiller,
1975; Grau and Erben, 1988; Buttler, 1991,
Vladimirov and Szelag, 2001a; Niketi¢ et al., 2003,
2006; Chrtek et al., 2007), including plants from the
locus classicus on Mt. Kom Vasojevicki in
Montenegro (lInicki and Szelag, 2011). Until now the
only known diploid in Hieracium sect. Naegeliana
Zahn ex Szelagg was H. renatae Szelgg described
from Macedonia (see below).

Hieracium naegelianum subsp. ljubotenicum Behr
& Zahn 2n = 2x =18, sexual (Fig. 2)

Macedonia, Sarplanina Mts., Mt. Ljuboten 2300 m
a.s.l., calcareous rock crevices.

This is the first chromosome number for this
taxon known only from Mt. Ljuboten.

Hieracium renatae Szelag 2n = 2x =18, sexual (Fig. 3)
Macedonia, Jakupica Mts.: 1. Mt. Solunska Glava
NW slope, 2400 m a.s.l. (locus classicus); 2. above
Gorno Begovo plateau, rocky slope along road to
summit of Mt. Solunska Glava, 2200 m a.s.l.; 3. on
ridge between Mt. Solunska Glava and Grob pass,
2250 m a.s.l.; 4. on ridge between Mt Solunska
Glavaand Mt. Przal, 2370 m a.s.l.; 5. summit region
of Mt. Solunska Glava above Nezilovska Stena cliff,
2520 m a.s.l.

The present count is based on abundant mate-
rial from the whole known range of H. renatae and
confirms the diploid chromosome number pub-
lished in the protologue of the species (Szelag,
2010).

Hieracium sparsum Friv. 2n = 2x =18, sexual
Macedonia, Nidze Mts., Redir ridge along road to
summit of Mt. Kajmakcalan, 1650 m a.s.l., Picea
abies forest margin on siliceous bedrock.
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This is the first karyological data for this
species from Macedonia; it confirms the chromo-
some number for the species previously published
from Bulgaria (Vladimirov and Szelgg, 2001) and
Serbia (Szelag et al., 2007).

Pilosellapavichii (Heuff.)) Holub 2n = 2x =18
1. Macedonia, Jakupica Mts., siliceous rocks
along road from Karadzica chalet to Mt. Krivul,

1720 m a.s.l.

2. Montenegro, Prokletije Mts., Cakor pass, 1840

m a.s.l., secondary rocky grassland.

This is the first karyological data for this
species from Macedonia and Montenegro. Diploids
were reported earlier from Bulgaria, Greece,
Romania and Serbia (Christov and Popov, 1933;
Strid and Frazén, 1981; Vladimirov, 2000; Mraz
and Szelag, 2004; Szelag et al., 2007).

Pilosella serbica (F. W. Schultz & Schultz-Bip.)
Szelag 2n = 2x =18 (Fig. 4)

1. Macedonia, Korab Mts., Mt. Sila Vort, 2040 m
a.s.l., rocky places on granite.

2. Montenegro, Prokletije Mts., Mt. Starac, 2100 m
a.s.l., grassland with Juncus trfidus on granite.
This is the first chromosome number report for

the species from Macedonia and Montenegro; it con-
firms the previously published count from Serbia
(Szelag et al., 2007; Szelgg, 2008).

REFERENCES

Buttier KP. 1991. Hieracium L. In: Strid A, Tan K [eds.],
Mountain Flora of Greece 2, 595-642. Edinburgh
University Press, Edinburgh.

Chrtek J, Mraz P, Zahradniéek J, Mateo G, and Szelag Z.
2007. Chromosome numbers and DNA ploidy levels of
selected species of Hieracium s.str. (Asteraceae). Folia
Geobotanica 42: 411-430.

Chrtek J, Zahradnicek J, Krak K, and Fenrer J. 2009.
Genome size in Hieracium subgenus Hieracium
(Asteraceae) is strongly correlated with major phyloge-
netic groups. Annals of Botany 104: 161-178.

CHrisTov M, and Porov A. 1933. Cytologische Studien tber die
Gattung Hieracium. Planta 20: 440-447.

Grau J, and ErBen M. 1988. Chromosomenzahlen griechisch-
er Hieracien. Mitteilungen der Botanischen
Staatssammlung Minchen 27: 97-98.

Horvat I, Glavae V, and Ellenberg H. 1974. Vegetation
Sudosteuropas. Geobotanica selecta 4. Gustav Fischer
Verlag, Stuttgart.

linicki T, and Szelag Z. 2011. Chromosome numbers in
Hieracium and Pilosella (Asteraceae) from Central and
Southeastern Europe. Acta Biologica Cracoviensia
Series Botanica 53: 102-110.

Joachimiak A, linicki T, and Mitka J. 1999. Karyological stud-
ies on Aconitum lasiocarpum (Rchb.) Gayer
(Ranunculaceae). Acta Biologica Cracoviensia Series
Botanica 41: 205-211.

Merxm itter H. 1975. Diploide Hieracien. Anales del Instituto

Boténico A. J. Cavanilles 32: 189-196.

P, and Szelag Z. 2004. Chromosome numbers and
reproductive systems in selected species of Hieracium
and Pilosella (Asteraceae) from Romania. Annales

Botanici Fennici 41: 405-414.

Niketi¢ M, Bareka P, and Kamari G. 2003. Karyosystematic
study of selected Hieracium taxa (Compositae) from Mt
Durmitor (Montenegro). Botanica Chronica 16: 23-45.

Niketi¢ M, Viadimirov V, and Mraz P. 2006. Chromosome
numbers and taxonomic-chorological notes on selected
species of Hieracium s.str. (Asteraceae, from
Montenegro. Phytologia Balcanica 12: 85-97.

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

Strid A, and Frazen R. 1981. [Report on Hieracium pavichii;
In: Léve A [ed.], Chromosome number reports LXXIII.
Taxon 30: 829-861.

Szelag Z. 2006. Taxonomic revision of Hieracium sect.
Cernua (Asteraceae) in the Carpathians, Sudetes and
Alps. Polish Botanical Journal 51: 97-153.

Szelag Z. 2008. Taxonomic and nomenclatural notes on
Pilosella alpicola agg. (Asteraceae) in the Balkans and
Carpathians. Annales Botanici Fennici 45: 301-306.

Szelag Z. 2010. Hieracia balcanica V. A new diploid species
in Hieracium sect. Naegeliana (Asteraceae) from
Macedonia. Annales Botanici Fennici 47: 315-319.

Szelag Z, linicki T, Niketi¢ M, and Tomovi¢c G. 2007. Diploid
chromosome numbers in five Hieracium species from
Serbia and Montenegro. Acta Biologica Cracoviensia
Series Botanica 49: 119-121.

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

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

Viadimirov V, and Szelag Z. 2001a. Reports (1271-1277). In:
Kamari G, Blanche C, Garbari F [eds.] Mediterranean
chromosome number reports 11. Flora Mediterranea
11: 478-483.

Viadimirov 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.

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

Zahn KH. 1921-1923. Hieracium L. In: Engler A [ed.], Das
Pflanzenreich Regni Vegetabilis Conspectus 1V/280,
1-1705. Wilhelm Engelmann, Leipzig.

MI’&Z


http://www.czasopisma.pan.pl
http://www.journals.pan.pl

