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Sexual and clonal reproduction in alpine plant life: persistence and dispersal 

as key processes to explain the maintenance of genetic diversity Tina Wepp­

ler, Andrea R. Pluess and Ji.irg Stocklin 

Persistence by clonal growth is an obvious characteristic of most alpine 
plant life. Species from alpine communities arc mually long -lived and rely 
strongly on the reproduct ion by vegetat ive growth . However , it remain s 
unclear how the surp risingly high level <1f genetic variation in extremely long ­
lived clonal species with usually poor dispersal capacity is maintained. Current 
theories on the maintcnance of genetic diversity have been developed for 
anima l organisms and focus on the effects of spa tia l dispersa l of mobile 
organisms with separate sexes, usually rderred to as metapopulation theory . In 
an ongoing pro je ct we ask whether and how this dominant theon:tica l concept 
also applies to sessUe plants which occur in the extreme patchy and fragmented 
alpine landscape and which possess complex reproducrive systems. We use 
demographic field work, a n cxperimcn tal approach and molecular tool s to 
answer the following questions: (I) How important is dispe rsal by seeds and the 
colonisation of new sitc s in the alpine landscape? (2) How effectively does it 
a Hect the balance between scxual and asexual reproduction? ( 3) How is the 
spatia l genetic structure in alpine clona l species related to the dispersal of pollen 
and seeds? We will present preliminary results from a demographic study with 
the clona l Geum reptans in which we ask if the importance of estab lishment from 
seeds is sufficien t 10 maintain a high genetic divers ity wi thin populations and 
if in newly created habitats traits favouring a high seed production and dispersal 
are favoured compared to later successional stages. Our results will be helpful 
10 predict the resilience of alpine plants to globa l warming. 

Phylogeo graphic analysis of Pulsotillo o/pino (Ranunculaceae), including a re­

lic population from the Harz Mountains (Northern Germany) Holger Zetzsche ,. 2 

and Frank R. Blattner' 

P11lsatilla alpina (L.) Delarbre subsumes up 10 nine subspecies with a com ­
plex distribution pattern in European alpine regions , ranging from Northern 
Spain through the Alps to the Carpathian Mountains. Populations also occur on 
mountain ranges in Corsica, Italy and the Balkan peninsula, as well as in some 
low mountain ranges north of the alpine arc. Though the species complex was 
morphologically extensively studied (Aic h ele & Schweg ler 1957 , Feddes 
Rcpertorium 60 : 1-230 ; Moser 1996 , Dissertation, University Bern) , the cons ­
pecific status of th e subspecies and phylogenetic relationships between them 
remain unclear. 

On the very top or the «Brocken» ( 1142 m, Harz Mountains, Germany) 
occurs the northern -most population ol P. alpina (ssp . alpicola) in about 700 km 
distance to the nearest P. alpi11a habitat. This remote population is part of a small 
group of alpine plants grow ing just above the timberline (at 1110 111). It is 
hypothesised that these plants are relics of the last ice age . Equally likel y seems 
recent lon g distance dispersal from one of the populations in the core area of 
distribution of P. alpina. 

In the framework of a study on the orig in of the alpine species of the Upper 
Harz Mountains we conduct a phylogeographic analysis of P. alpina. We use a 
nested analysis approach to clarify (sub)species boundaries within the P. alpina 
complex, and to analyse population genetic parameters for populations fro m 
the ent ire distribution range of the taxon . In a first step we sequenced the 
nrDNA ITS region in all subspecies recognised by Moser ( J 996 ), together with 
P. occidemalis and P. vernalis as outgroups. First results show that ITS sequ ences 
produce sufficien t polymorphisms to analyse phylogenetic relationships within 
P. alpina. The deepest split within the P. alpina-clade separates an accession from 
northern Italy from all other individuals in the analysis . Accessions of the 
yellow-flowered ssp. api(folia are dispersed in the cladogram and group together 
with white -flowered individuals from neighbouring regions. Accessions of ssp. 
alpicola are genetically similar , though geog raphi cally widely apart (Tatry 
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Moun tains vs. Spa in). An ex tendL'd analysis ul 347 ind ividuals out of 42 
popu la1ions covering the en tire range of distr ibution of P. alpi11a wi ll be 
conductt·d ,,virh microsa 1t:lli1e markers and RAPOs 10 gtl cktailed insigh ts in 
phylogeographic relations hi ps of t his species group. 

The biogeogr aphy and origin of alpine taxa in the montane / alpine European 

endemic So ldanella (Primulaceae ) Li-Bing Zhang, Hans Peter Comes and Joa­

chim W. Kadere it 

Sc>ldanella is wel l-characterised by its laciniate pe tal lobes. The 16 species 
of th is genus arc distributed across a ll major European high mouma in ranges. 

Based on morphological ev idence , the genus can be subd ivided into two 
sectio ns: Seer. Soldnnella con tains 14 species and exCq)I for 5. l'illosa from the 
Cordille ra Ca 111abrica and the W Pyrenees is cen t red in SE Europe . In contr ast 
to this the two species of sec!. Tllbiflort's arL' found ma inly in the Alps. The 
morpho log ical subd ivision of the genus is para lle led by the ecology of the tw o 
sections . Whereas mos t species of sect. Soldmrel/a inhabit montane forest floor 
habi tats, the species of sect. T11bijlores havl" an alpine ecology . The major 
exception to this is 5. alpi1111 wh ich as a member nf sect. So/dam/la grows at 
alp ine alt itudes. 

Thl" phy logeny of Soldanella was analysed using ITS and AFLP var iation. 
Th is ana lysis could not recover the two sections as monu ph yletic groups. 
Instead , ~- vi!losa (sect. So/dam/la) from the Cordilh:ra Cantabrica and the W 
Pyrenecs is sister 10 two major cladL'S. The first of these comains 5. minima, S. 
p11sil/a (bo th sec1. T11bif]ores) and S. a/pina (sect. s,,/da11el/,1). and the second tlw 
n:ma in ing 12 spccit's of sec t. Solda11clla. Th is topology implies that ( I ) St'Cl. 
So/da11e/la is paraphylct ic in relat ion to the species of sect. T11bij7ores, and (2) 
sect. Tubiflores is no t monophyletic . Exclud ing S. alpi11a as a possible hybrid 
1axon from the phyloge netic analysis results in a wea kly supported monophy ­
letic sect. Tub(f]orcs nested wit bin a paraphylt'tic sect. Solda11ella. 

A phylogenttic analysis of Primulaceat' by Kallersjii 1c:1 al. (2000) had 
identified Ompha/of7ramma as the clnsl'st relatives of Solda11ella, and the appli ­
cation of a mokcular clock shows that Solda11£'/la is< l mill. years old. 

On th is background it seems likdy that s1,/danella colonised Europe from 
Central Asia on ly in Qua ternary til11L'S. The prese nce of S. villosa as the sis1er w 
the rema inder of the genus at the wes tern edgt · of the present range of Solda11el/n 
sugges ts 1ha t 1hc genus expanded rapidly afte r its a rrival. The a lpine species or 
scc1. T11biflores or iginated from moman e ancestors only in thL' Qua1l·rnary . 

Th is hypothesis full y confirms the assumption of many au thors tha1 
European a lpine species t>riginated from lowland ancesto rs, but in So/da11el/a 
this apparent ly happened mnre recent ly than generally believed . 

Till' diffe rent amount of gene t ic d ifferentiat ion among the ,1lpi ne and 
mon tane species is helievcd 10 result from the differentia l cfkct nf glacial 

pt"rinds on these two eco logical group s. 

Mol ecular phyloge ny and biogeography of the European high mou nt ain ende ­

mic Primula sect.A uricula (Pr imuta ceae) Li-Bing Zhang and Joachim W. Kadereit 

Primula sect. A11riwla contains seven subsections and 24 species distri-
bu ted from the Pyrenees to the Carpathians. II is one of only few endemics of 
the European Alpine system with a compara t ively larg e number of species. 

In the present study ITS sequenct' variation of 44 samples representing all 
24 species of Primula sect. A11ricu/a was invest igated . This analysis was roo ted 
wi1h represen tat ives uf all six sections of Pri11111/a from Euro pe and America, 
two sections of Pri11111/a from Asia, and two species o f D0119/asia. The str ict 
consensus rree nf this analysi~ shows Iha1 ~ec1. A11rirnla is a mnnnphylttic group 
with JOO% bomstrap support. Furthermo re. the monophy ly of subgen . A11ri­
c11/a con tain ing sect. Auriwla . sect. Parryi and sect. C1111eif()/ia is also supported 
with 100% boots trap support. The dis tribut ion of sect. C11neiji1/ia in East Asia 
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Abb. 13 : So/danella alp ina 
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