
Abb. 10: Pu/sati/la verna/is 
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Abb. 11: Androsace a/pina 
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isolated par ts of species distribution (Pyrenees , Centra l Massif, Alps. Rila Mts .. 
Western Carpathians. northern Poland lowlands. Finland lowland s. Norwa y 
lowlands and mountains -Jotunhcilm:n massif) . 

Basing M appropriate molecular AFLP markers, genetic variability of 
spec ies will be estimated and a molecu lar variability pattern will be established. 
Research should permit a v<.:rification ol several hypotheses conn:rning: ( 1) the 
primary centre of the species' origin; (2) probable rouies of its migration and 
presumable history of the forming of its present rangt:; (3) relations between 
single mountain pans uf the distribution area ; (4) history of tht: lowland part 
or the total range. 

Circumpolar cpDNA phylogeography of the diploid Cassiope tetragona-a new 
project Anne-Cathrine Scheen ', Ulf Molau 2 , Inger Nordal 3 and Christian 
Brochmann 1 

The diplnid, woody perenn ial Cassi<'pt' rerrag(l11a has a circumpolar distri-
hulion . The species is an important component of arctic vegetation and has 
bt:t:11 investigated in global change progran1s in connt·ctio n with the Interna -
tional Tundra Experiment (!TEX), by experimental manipulations as wdl as by 
retrospective ana lyses. We prt:St:nlly initiate a study or molecular var iat ion in 
C. lt'Trago11c1 on a circump ola r scale. Silica-dr ied leal materia l has su far bt:en 
collected from arcric Canada (extensive sampling made possible by part icipation 
in the Swedish Tundra Nonhwes 1 99 expedition ). Grt:rnland. Svalbard, Scan-
dinavia, and one site in arctic Russia; additional field-cnllecti<.ms as well as her -
barium material will be used to cover the l'ntire geographic distr ibution of the 
species. we plan tn do (I) initial, compktt: s1:quencing ol a series or non-coding 
cpDNA regions or a few field-collected plan ts from different geographic main 
regions, in ordt:r to identif y small parts (<300 bp) with high level of variation 
and with sufficiently conserved flanking rt:gions tu allow for design of new 
internal primer pairs; and (2) full ana lysis of all material including partly degra -
<kd DNA from hcrharium specimens, bast:d on complete sequenci ng ol small 
regions and/nr fragment analysis tn idem ify particular single- or few-nucleot ide 
polymorphisms. Prdiminar} ' result s will ht: presentnl. 

Phylogeography of the high alpine cushion-plant Androsace alpina (Primula-
ceae) in the Alps Peter Schonswetter and Andreas Tribsch 

Amiro.Mcc ,1/pi11<1 is a pt:n·nnia l cushion plant t'ndt'mic to high alpine to 
nival habitats in silicrnu s mountain range s ol tht: European Alps where it 
ascends up to 4200 m. The plant can be round in major portions of tht: Alps. but 
although the distribution is rather cont inuous , A. n/pina does not occur in 
postulated major refugia l areas in the Southwestern Alps or the Eastern Alps. 
This distrib ut ion pauern might be interpreted as an indication for in situ 
survival on nu nataks during the ice ages . To 1cs1 this hyp ot hesis . we in -
vestigated 259 individual s from 5 3 popu lations covering tht: entire distribu tion 
area of A. 11/pb1<1 using AFLP-fingerprin 1ing. With th ree primer combinations 
used, 218 unambigously scorable fragments were genera ted, 177 ol which 
(81.2 % ) Wt'rt' polymorphic. The FST-va lue undn the random -mating -
hypothesis among all populations was 0 .8 (95% C.l. 0.45 - 0 .51 ). the Shannon -
Index ranged from 4.26-4.50 . Both a UPGMA clustering or the populations and 
a Principa l Coordinate Analysis between pairs of individuals revt"aled a relati -
vely high geographical structuring beween groups of populations . An AMOVA 
conducted on those groups partitioned tilt' overall var iation into 57.7% var ia-
tion within populations, 19.7% among populations and the compara tively high 
valul· of 22 .6°/i, among region s. 

Five geographic regions were clearly separable: ( I ) the south -weste rn -
most part of the distribution area (Cottic and Grajic Alps). (2) the Wt:stcrn Alps 
rrum Mont Blanc to Spliigt·npass. (3) the southern part of the middle Alps from 
Spliigenpass 10 the Dolomitt:s, (4) the Eastern Alps :t east of Mt. Grossglockner 
and (5) ont' population in the Dolomites (Pordoi) . The northern part of the 
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middle Alps (6) , Silvretta to Kitz ste inhorn, is intermediate between (3) and (4) . 
Mantel tests were used to asses the goodness-of - fit between our grouping and 
the genetic distance matrix and gave congruent results . 

Our results suggest. that A. alpi11a survived the last glaciation s in at least 
four regions ( 1-4 ). Ther e is no evidence for nunatak surv ival in the western part 
uf the main chain of the Eastern Alps (6). In fact. it was colonised from refugia 
to the south (3) and to the eas t (4) . Within regions (1)-(4) nu con tri butions 
to the nunatak -debate can be deriv ed from our data: due to the overall weak 
structuri ng within regions . it is not possib le to decide, whe ther plant popu-
lations within the well -defined regions survived <m nunataks or outside the ice -
shield . 

Immigration AND in situ glacial survival in the lowalpine Erinus aipinus? Iva• 
na Stehlik', J. Jakob Schneller 1 and Konrad Bachmann ' 

It was hypothesised that Erim1s 11/pin11s survived in suuth-west peripheral 
refugia during glaciation. Its present-day. mainly sub-a lpine distributitm is 
nearly continuous in a south-west to north-eastern direction along the Alps. 
Neverthe less, F.. alpiiws is ;ilso kn own from proposed glacial rdugia in the 
northern Prealps. Twel ve plants each from 22 populations covering the 
proposed postglacial immigration route from possib le southern French refu gia 
along th e north-western edgt' of the Alp s were co llected . including several po-
pula t ions from northern alpine refugia . High genetic variation was detected by 
AFLP. but nn variation was found in PCR-RFLP of cpDNA. Ht'nce , int er -
pre tations wt're mainly based on AFLP data. Using cluster analyses. seve ral 
Mantel tests a nd AMOVAs, three basic groups could be discriminated. One 
cnntain ecl a ll populations from Centra l Switzerland, one a ll individuals from 
the Rigi mountain and one all other populations (west-eastern group) . While 
the two south -western most populations. samplt'd as potential refugia l sources, 
were not genetically distinct of the west -eastern gro up . there was a clear genetic 
isolation between Rigi and Central Switzerland . Over a ll. west-eas tern 
individuals shm-ved sligh tly higher numbers of fragments than individuals from 
Cen tr al Switzerland and Rigi, while there was a decline in the number of 
fragments within the west-eastern group from West to East (lowest number at 
the eastern distribution edge of E. alpi1111s). Nu individua l was genet ica lly 
intermediate between the wes t-eas tern, the Central Swiss and Rigi individua ls. 
po inting 10 a lack of gene llow . 

The present investigation demonstrates how two genet ically contras ting 
proce sses acted at distant timespans . The ge netic pattern in Central Switz erland 
and Rigi pointed to an in situ surv ival on nuna1aks in the northern Prealps 
(poss ibly dating back to 60-28 ky AD) . whereas the west -eas tern gene-poo l 
immigrated postglacially from sout hern France through the prealpine lowlands 
(af ter the retreat of glaciers. 14.6 ky AD), leaving out the colonisation o[ Central 
Switzerland. In many cases, potenti ally different historica l genetic patterns have 
possibly been swamped by immi gra ting genotypes. Nt·arly lacking gene flow 
among ce ntral Swiss and west -eastern populations and the geographic 
remoteness of tht• Rigi mountain (lakes on thre e sides) enable that this o ld 
genetic pattern is still de tectab le in E. alpi1111s. 

Comparative phylogeography of alpine plants Pierre Taberlet, Ludovic Gielly 

and Philippe Choler 

In a previous comparatiw study . we compa red the intraspecific phylogeu-
graphic structure ol ten taxa across Europe . including mamma ls. amphibians, 
insects . and pla111s. The most striking result was the considerable dissimilarity 
among European -wide phylogeographic patterns . It seems that each tax on has 
responded indep endent ly to Quaternary cold periods . As a consequence. 
assemblages or plants comprising particular communities might be not stable 
over time . an observation cons istent with previous findings based mainly on 
fossil pollen data. 
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