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In the European Alpine System sensu Ozenda (1985), i.e. Alps, Carpathians, Pyre-
nees, Apennines, Dinarides, Balkans, four species of Saussurea (Asteraceae) occur: S. al-
pina, S. discolor (= S. lapathifolia), S. porcii, and S. pygmaea. In this talk, preliminary
results on European species of Saussurea sect. Saussurea (Lipschitz 1979), i.e. S. alpina,
S. discolor and S. porcii will be presented. Due to an assumed adaptive radiation of Saus-
surea s. lat. during Miocene, a genus of about 450 species with its greatest diversity in
Siberia, Central Asia, the Himalaya, and the Qinghai-Xizang Plateau, the phylogenetic reso-
lution with classical molecular markers like ITS, trnL-F and psbA-trnH is insufficient for
neither robust phylogeny, nor species delimitation (Wang & al. 2009). For clarifying the
evolution of European mountain species of Saussurea, the molecular fingerprinting method
AFLP was used. The focus was put on S. alpina (Arctic-alpine element, 2x and 4x), S. dis-
color (European Alpine System, 2x) and the rare and enigmatic Eastern Carpathian endemic
S. porcii (Kobiv & al. 2007, Matis & al. 2014). Whereas S. porcii is clearly separated from
the other species what is in line with morphology and its presumed close relationship to the
predominantly Siberian S. parviflora (= S. serrata), S. alpina and S. discolor reveal more
complex evolutionary patterns. Hybridization between S. alpina and S. discolor was so far
only speculated (Gremli 1870, Lipschitz 1976). Hybrids could now be proven with AFLPs
for the Eastern Alps, where both species occur in parapatry on schists. The clear morpho-
logical, ecological and genetic separation of the Western Alpine S. alpina subsp. depressa
(2x) from subsp. alpina (2x) could already be shown by Kreuzer & al. (2014). Recently,
S. depressa is even accepted on the species level in Flora Gallica (Tison & Foucault 2014).
According to the AFLP data, populations of S. alpina from the Arctic, the Alps and the
Carpathians cluster together. Contrary to Alpine ones, Carpathian populations show higher
divergence from each other what is likely due to the fact that the Carpathians where only lo-
cally glaciated, not exceeding 1% of their total area (Ronikier 2011). This could favor rather
a Pleistocene migration Altai — Ural — Carpathians — Alps, where the Carpathians acted as a
stepping stone, than migration through the Arctic (Gnader-Thimm 1963, Mraz & Ronikier
2016). The Eastern Alpine-Carpathian S. alpina subsp. macrophylla as accepted in Flora
Europaea (Lipschitz 1976) or Flora Alpina (Aeschimann et al. 2004) or other infraspecific
taxa of S. alpina reported from the Carpathians (Nyarady 1940, 1964) are not supported by
molecular data. The Eastern Carpathian population of S. discolor from Chorny Dil (Ukraine)
is clearly separated from those from the Alps. Thus Carpathian S. discolor could repre-
sent a unique phylogeographic group, a pattern known from several other high-mountain
plants (Ronikier 2011). Within the Alps, the investigated population of S. discolor from
Rax (Northeastern calcareous Alps) is more divergent from other from the Alps and shows
significantly higher rarity. This corresponds well the other phylogeographic studies on high
mountain plants of this refugial area (Schonswetter & al. 2005, Essl & Rabitsch 2009).
Ongoing research on Saussurea includes the extension of sampling, sequencing of highly
variable cpDNA markers from herbarium specimens, population genetics with RAD-Seq,
ploidy level estimation with flow cytometry, chromosome counts (the chromosome number
for S. porcii is not known!) and morphological analyses. The first genome size measurement
for the genus Saussurea could be inferred with Ukrainian material of Saussurea porcii from
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Mt. Hnetiesa: 1C= 2,60 pg, which is higher than in the sister genus Jurinea, J. mollis: 1C =
1,80 pg (Susanna & Garcia-Jacas 2009, Siljak-Yakovlev & al. 2010).
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Y €Bporneiickiit anpniiichKii cuctemi 3a BuzHaueHHM Ozenda (1985), Britouaroun
Aunbru, Kapnaru, [lipenei, Anenniny, Jurapcbki Anbiu, bankanu, TparuisioThcs YOTHPH
Buau pony Saussurea (Asteraceae): S. alpina, S. discolor (= S. lapathifolia), S. porcii Ta
S. pygmaea. Y nomnoBizi NpeCTaBICHO MONEPENH] pe3yIbTaTH M0 €BPONEHCHKUX BHIAX POILY
Saussurea sect. Saussurea (Lipschitz 1979), a came S. alpina, S. discolor i S. porcii. Bin-
MTOBITHO /IO IMOBIPHOI aIaliTUBHOI pajialii B MiomeHi pony Saussurea s. lat., skuil Hamigye
noHa 450 BuaiB i3 HalOIBIIMM pizHOMaHITTIM Y Cubipy, Llentpanshiit Asii, ['imanasx ta
Hunxaii-Tudercpkomy 1uiaro (Qinghai-Xizang), ¢pinoreHeTHYHA PE30IIOLIS 32 JOITOMOTOIO
KIIACHYHMX MOJIEKYIISIpHUX MapkepiB, a came: ITS, trnL-F, psbA-trnH, nenocrartas sk mms
JocToBipHOT (hiyoreHii, Tak i s po3mexyBanHs BuiB (Wang & al. 2009). Ins 3’ sicyBaHHS
eBoIIoNii BUIB Saussurea y €BpONeHCHKHX TOpax OyII0 3aCTOCOBAHO MOJEKYISIPHIH METOT
¢iarepnpunty AFLP 3 hokycom Ha Takux BUAAX, 5K S. alpina (apKTo-aJIbIiiCEKUI CIIEMEHT,
IU- 1 TeTpamnoin), S. discolor (€Bpomelicka anpIilicbka CHCTEMA, TUIUIOI) Ta PIAKICHAH 1
3araJIkOBUH CXigHO-Kapmarchkuii enaeMik S. porcii (Kobiv & al. 2007, Matis & al. 2014).
TuMm gacowm, sik S. porcii 9iTKO BiIMEKOBaHUH Bif IHINX BUJIIB, IO € Y BIIMOBIIHOCTI 3 HOTO
MOPQOIIOTIEr0 Ta IMOBIPHIM OJM3BKHM CIIOPIAHEHUM 3B’ SI3KOM JI0 TIEPEBAYKHO CHOIPCHKOTO
Buny S. parviflora (= S. serrata), Bce x S. alpina i S. discolor IpoSBISIOTE GLIBII KOMITIEK-
cHy eBortoniitHy Moaens. [Ipo ribpuan3zanito mixk S. alpina ta S. discolor noci nue creky-
moBaid (Gremli 1870, Lipschitz 1976). Axe 3a nonomororo AFLP He Baanocs miaTBepaIuTu
riopugn s CxigHuX AJbIl, e oOWaBa BHIM TPAIUIAIOTHCS Ha CIIAHILIX MaparaTpudHo.
Yitke MOpQoIoriuHe, eKOJIOTiuHe Ta TeHeTHYHE PO3MEXKyBaHHS S. alpina subsp. depressa
(2x) 13 3aximHuxX Anbn Biz subsp. alpina (2x) Branocs nokaszatn Kreuzer & al. (2014). Binbmie
TOTO, HEIOAABHO S. depressa npuiiHATO B pansi BuAy y Flora Gallica (Tison & Foucault
2014). 3rimxo 3 nanumu AFLP nomynsinii S. alpina 3 Apkruku, Anbei i Kaprnar 3rpynoBani
B oguH Kiactep. Ha mpormBary aibHiiCBKMM KapHaTChbKi MOMYJHii MOKa3ylOTh BHILY
JIUBEPreHTHICTh MiX c000I0, 110, IMOBIPHO, CIPHYMHEHE JIMIIE JIOKATBHIM 3JI€ACHIHHIM
y Kapmarax, sxe He mepesumtyBano 1% ixupoi 3aramsHoi Tepuropii (Ronikier 2011). Ile
MOTIJIO IIBUALIE CIYTyBaTH IS IDICHCTOICHOBOT Mirpaiii Anraii—Ypan—Kapnaru—Amnbnm,
ne Kapnaru BinmirpaBanu poiib MicTKa (stepping stone), HiX AJs Mirpaimii Kpi3b ApKTHKY
(Gnader-Thimm 1963, Mraz & Ronikier 2016). CxigHo-amnbmilicbko-kapnaTchkuii Buz S. al-
pina subsp. macrophylla, npuitasatuit y Flora Europaea (Lipschitz 1976) un Flora Alpi-
na (Aeschimann et al. 2004), aGo iHmII BHYTpIMIHFOBH/JOBI TakcoHU S. alpina, HaBeneHI 3
Kapnar (Nyarady 1940, 1964), He miarpumani MoneKyIsipHIME AaHuMH. [lomyrmsmis S. dis-
color 31 Cxiganx Kapmar na Yoprnomy Homni (YkpaiHa) 4iTKo BiAMEKOBaHa BiJ THX, IO B
Anpnax. Xoua S. discolor 3 Kaprar Morna 61 IpeCTaBIsATH yHIKaJIBHY (inoreorpadiamny
rpyIly — MOJENb, BiJoMa U AESKUX IHIIUX BHCOKOTipHUX pocinuH (Ronikier 2011). B
Anpnax pociipKyBaHa nomymsiis S. discolor 13 macuBy Pakc (iBHIYHO-CXifHI BaITHSIKOBI
Anbmn) € OUTBII AUBEPTEHTHOO, TIOPIBHAHO 3 1HIIMMH ANbIIHCEKAMU, Ta Ma€ JOCTOBIPHO
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BUILI MOKa3HUKHU pifkicHocTi. e y3romkyerbes 3 disoreorpadiuHUMH JOCITIHKSHHIMU
iHIIKX BUCOKOTIpHUX pOCiuH wi€el Teputopii-pedyriymy (Schonswetter & al. 2005, Essl
& Rabitsch 2009). Hocnimkenns pony Saussurea, sike 10Ci TPHBAE, BKIIOYAE PO3IMIUPECH-
Hsl BUOIPKH, CEKBEHYBaHHs BHCOKOMIHIMBHX MapkepiB miaactuanoi JTHK 3 repbapuux
3paskiB, MomysiLiiiHy reHeTuky 3 RAD-Seq, Bu3Ha4eHHs piBHS IIOITHOCTI 3a JOMOMOTOIO0
MPOTOYHOT LIUTOMETPIl, KiTBKOCTI XpOMOCOM (YHCIIO XpoMocoM st S. porcii HeBizome!) i
Mopdosoriunuii aHami3. Yiiepiue po3mip reHoMy Ui poAy Saussurea BA3HAYSHO Ha OCHOBI
yKpaiHChKHX 3pa3kiB Saussurea porcii 3 T. THereca: 1C= 2,60 nr, sKuii € BUIINAM, TOPiBHIHO
31 CeCTPUHCBKUM popoM Jurinea, J. mollis: 1C = 1,80 nr (Susanna & Garcia-Jacas 2009,
Siljak-Yakovlev & al. 2010).



