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Phylogeography in the Viola rupestris and V. riviniana complexes - a prelimi• 
nary study Thomas Marcussen 1 , Inger Nordal 1 and Bengt Jonsell 2 

Viola subsection Rosrrnrae Kuplfr r consists of sevi:ral critica l species com-
plexes in Europt· . These include t".g. \/, rnHiHa L. and 1he 1wo species investigated 
here. V. rupestris F. W. Smith and V. rivini(llla Reichenb. 

Viola mpestris is a pall'o -tetraploid species (2n = 20) with a vt'ry wide 
F.ura~ian rlistrihurion from the British Isles. Scandinavia . and the Pyrenet·s in 
the west and eastwards almost to the Beringian . ln Norlh America ii is replaced 
by the clnsely rL·lated \I . 11d1111c,1 Sm . (211 = 20) . sometimes considered a 
subspecies of V. mpestris, and by\/ . labl't1dt1rica Schrank . (2n = 20) in the norlh -
eastern States and Greenland. Viii/a rupesrris bdongs mainly in the Bnrea l zone , 
although reaching th<: sub - to low -alpine belts in the mountain s and the suh-
arcric zone in Siheria and the extreme north of Scandinavia (Nort h Cape) . Al-
k)zyme electrnphMesis (AAT, AMP and PGM) suggests four different postglacial 
migmtion routes within Eurupe : (I ) One western routl:', today represcmed by 
the British and Dutch enclaves, (2) one Centra l European romc . ex tending 
from the Alps and imo the southern pans of Fcnnoscandia. (3) one nnrth •eil· 
stern mule represented by populations from northl'rn Finland, and (4) one iso-
lated Nonh Scandinavian enclave , usually referred LO as ssp. rdicta Jalas . It is 
possible 1htll ssp. re:licra hils il conncc tion westwards and . thu s. that is has been 
recruited from 1ransatlantic populations of V. ndr111ca or \/. /abrad,,rim (this is 
being checked) . 

Vfola rivhrimw is an allo-octoploid species (2n = 40) restricted to Euror e. It 
is very closely related to V. r,!id1mbnchia11a (2n = 20) which it shares one 2n = 
20 gcno 1111.:. Tn contrast Ill V. rupesrris. ii is mainly a woodland species. hut 
occasionally growing up to mnre than 2000 111 in the Alps. Allozyme 
electrophmesis idemifies four different entities within the V. rivi11imw cumplc:x: 
One (I) inc ludes British population s only , probably rcp reseming a western 
immigralion rou te (like \/. rupt!stris); (2) the second group includes Central 
European popula1iuns. These are , apparen tly, substantia lly influenced by 
(unidirectional?} introgressiun from \/, ri!iche11bnd1in1111 (2n = 20) and may not 
have differed much origina lly from the third group. (3) represented by 
Fcnnosn1ndian popula1ions, where \/. rl'id1r!11hnchia11a is not present. (4) Tht· 
fourth group cons ists of popula1ions from the Alps. 11 is very distin ct from 1he 
llthcrs. enzyma tically as well as morphologically . and shou ld ht• relerred to il 
separat e species (\I . /aridcolan sp. n,w .). If V . .. /aricic,,ta,, provl'S lt"traploid 
(2n = 20) . it may be t he second parent of V. rivi11ia1111 (this is being checked) . 

Molecular biogeography and genetic diversity of Pu/satilla verna/is (L.) Miller 
(Ranunculaceae) - a new project Michal Ronikier 

Pu/sari/la vemnlis is a distinct, endemic 10 Europe spec ies hav ing a vt:ry 
special geographic distribution (Mcusel, Jager & Weinert 1965). This particular 
pattern was even defined as «P11/sntilla 1•a1wfo 1ype» (Pawlowsk i ! 929) . It is a 
high mountain species living in isolated area s of European mnu111ains· alpine 
and subnival zones (main ly Alps, Pyrenees. wes 1ern Carpath ians) . On the other 
hand howc.:ver. this plan I appears also in very dirferent ecological cond itions, in 
the lowlands of Centra l Europe and South ern Scandinavia (enter ing rhe horea l 
zone but not expanding fartht•r to its northern part ). On th e basis of a 
morpho logical study . four varieties were distinguished (Aichele & Schweg ler 
1957). differe nt iating the popul at ions from various parl s ol geograp hic range . 
Three of these varieties allow to nbser\ll.' some spat ial distriblllive sequence. 
repearcd in two isolated areas: Centra l Europe and Southern Scandinavia . Var. 
alpina is prest'nt in 1he mountains of both cHeas, while var . vem11/is and 
bid9osrimr11 in the lowlands. The fourth variety , var. pyrmaica, occupies isolated 
an.'.as of Pyrenean chain. 

The genetic diversity 11I pupu larinns is being studied using PCR-based AFLP 
method (Vos et al. 1995) generating molecu lar markt'rs from the whole genomic 
DNA. The representative popu lation samples for this study are collected in all 
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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 




