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In order lO tes1 the persistence ol plant communities 0ver time , we decided 
to compare the intraspecific phy logeograph ies of five plants from the same 
comm unit y (Cardamim gr. bel/idifolit.1 L.. Cerastium cerastoides (L) Brittnn . Omt.1· 
/Mhew .mpi1111 (L) DC .. Sa/ix habacea L.. Sibbaldia proc11111bens L., Veronica a/pina 
L.). Ten individual s of these six plant spec ies were sampled in three localities in 
Scandinavia. thrte localities in the Alps , and twu localities in the Pyrenccs. The 
intr.:ispecific phylogcogrnphy will be assessed using the AFLP technique. We 
expect to find co ncordant phylogeographic patt ern~ ii plant communities arc 
stab le over time . 

Patterns of populational differentiation in Hypochaeris (Asteraceae) of the 
southern Andes Karin Tremetsberger •. Yan-Ping Guo 2 , Alexandra MUiiner', 

Rosabelle Samuel 1 and Tod Stuessy• 

Less is known about dfects of ice ages in southern South America than in 
Europe and North Amerirn. The Andes in southern Chil e (south of Temuco) 
were comp letely glacia ted . whereas on ly descent of local glac iers occurred 
throughout other Andean regi ons . Species of South American Hypodiaeris sec t. 
Acltyroplwms are members of the high -Andean flora (Ch ile and Argentina) and 
serve to test hypotheses nf biugcograph ic effects of ict' ages in this region. We 
have analyzed three species that difkr in ecology and reproductive modes: 
H. 1e1111ifo/h1. a perennial a llogamous pioneer on exposed lava slopt's , and H. 
1.1rn11/is and H. pa/ustris. both inbreedcrs localized in moist seeps a long small 
arroyos. 

Two hypotheses were tested: ( J ) regional patterns or genetic partitioning 
nonh of the glacia l boundary do not correlate with isolation by distance and (2) 
genetic variation within glacia ted southern regiuns is reduced in comp<1rison to 
populations further north. 

AFLP markers provide an estimate ol genetic varia tion within and among 
populations. In Hypocht1eris 1c1111ifolia, thrt'<:: primer -combinations were anal yzed 
yie lding 206 lragment s of which I 86 (90%) were pol ymorphic. 1-lyp,,chaeris 
te1111ffolia has high d ispersa l and co lonizing abilitil's. Gl'nl'tic similaritit:s exist 
between pionet'r populations on ash slopc.:s of Volcan Lonquimay (that e rupted 
in 1988) and th ose more than 100 kilnmerers away . The distance class 
cor re logram among populations throughout the spec ies also indica tes genetic 
rn rrel ations hctween populations up t<1 130 kilomcter~ distant. This value is 
similar to thos<: documented in other alpine spec ies (Alps. Scandinavia) . 
Absence of deep gaps in the infraspecific phylogtny also indicates lack ol older 
historical separa tions. Isolation by distance may bl' the main factor responsible 
for these obsnved patt<:rns. wit h past and present lnng distanc<: gene flow via 
wind-dispersed seeds swamp ing effects of Pleistoccnl· differentiation. The only 
suggest ion of icC' age isolation may be seen in character is tic fragml·nts that show 
a slight regional geographic pattern of al le lic differentiation cha rac1eri1.ing 
northern , central. and southern pans nf the range . 

/iyporht.11:ris ,1caulis and H. p11/11stris are sma ll herbs with limited dispersal 
capabilities and isolated to subalpine set'ps. Genetic data reveal patterns nf phy -
logeographic diffen·ntiation in these taxa. sugges tin g impacts from inbreeding 
as well as local Plcistocent glaciation . Reduction in genetic varia tion within and 
between popu la t ions is ohsl·rved in the southern glaciated areas in co111rast 10 
northern parts nf th e range . 

Several peripheral Pleistocene refugia for the alpinecushion plant Saponaria 

pumila (Caryophyllaceae) Andreas Tribsch and Peter Schtlnswetter 

S11po11aria p11111i/11 (Caryop hyll aceae) occurs in the Eastern Alps and in the 
southern parts nl the Eastern Carpa thi ans. Within the Alps its distribution 
shows strong affinit ies to presumptive Pleistncene rdugial a reas for the flora ol 
the sihce ou~ Alps (eastern -111<>St Alps, Dolomites) , but also extends to centr al 
parts (Hohe Tauern. Deferegger Alpen. Presanella. Sarnta ler Alpen) . Pop u -
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lalions of this cush ion plan, /!ft: found on wind exposed slopes and ridges on 
silicates between 1700 and 2700 m. 

To test whether S. p11111ila survived the last ice age in on!)' ont' ur in several 
rdugia, 162 individua ls frnm 34 populations cover ing the whole alpic dimihu -
tion area were analysed using AFLP-fingcrprinting . 

Tlirt'e selective primer combinatio ns resulted in 230 unamhigously 
scoreable fragments of which 151 were polymorph ic. Both a PCoA (Principa l 
Coordinate Analysis) and a Neighbour Joining Tree show a division into two 
groups of popu latio ns: (I) Niedere Tauern and easternmost pans ol the Central 
Alps; (2) from Nockberge and Hohe Tauern to the west. Within the second 
group some wes tern popu lat ions an: charac terised by a low gene tic varia tion 
within the population, most probably due to reccm (postglacial) establ ishmen t 
via long distance dispersal (Sarntaler Alpen, Presanella. Defercgger Alpen , 
northern Dolomi tes) . Private allels. which might indicate a longterm isolation 
are mainly found in the presumptive refugial areas in the east but also in some 
populations from the Dc,lomites. Th is is a hint that S. p11111ih1 survived the last 
ice age in situ alS\l there . There is some indication that also the eastern parrs n[ 
Hohe Tauern might have been inhab ited even within the ice sheet (bu t not far 
from its edge) because:: the genet ic variation of the populations in this region is 
quite high and snme privatl' allels can be fuund. 

The resu lts are in congruence with the hypothesis of peripheral Pleistocene 
refug ial areas and remigration into central parts of the Alps. There is no t'Vi-
dence for a survival of disjunc t populations in formerly heavily glaciated areas . 
The high level of gt'netic varia tion and also the existence of many private alleles 
in the easternmost popu lations (e.g. Koralpe, Gleinalpe , Saualp e. Ameringku-
gel) is in correspondence with the occum .•nce of some endemic or relic taxa in 
th is region and is an imc::n:sting fact regarding consL·rvatinn priMities . 

Genetic diversity and hist orica l biogeographyof two arctic-alp ine ferns in 
Europe Johannes C. Vogel 1, Frederick J. Rumsey 1, Stephen J. Russell 1, John A. 
Barrett 2 and Mary Gibby i 

Severa l fern species have genuine arct ic-alpine distribu tions in the nor -
thern Ht·misphere . Five diploid species, i.e. Aspleni111111·iride Huds. , Athyri11111 dis-
1e111ifoli11111 Tausch ex Opiz, Dry,,pteris expa11.rn (C.B. Presl) Fraser -Jenk ins & 
.Jermy, Polys1iclw111 h>11chiiis (L.) Rnth., Woodsia ilw11sis (L) R. Br. and threl · te-
traploid species. C,yp1ogra111111a crispa (l.) R. Br., Cystopteris 111011ta1111 (Lam.) Des-
vaux and Woodsia alpi11a (Bolton) S.F. Gray are distributed widely in Europe . By 
explor ing discontinuities of ploidy -levels, breed ing systems and gene tic 
variation we have developed ferns as mndcl organisms io address quest ions 
such as ( I ) post.!{lacial colon isation versus in situ survival during the ice-age. (2) 
biogeographic links and relat ionsh ips between differen t rl'gions (3) assessing 
rnnservation priorities and needs. We will compare da ta frnm two large data 
sets on Asplmi11111 viride and Athyri11111 dism1tifoli11111. 

Comparati ve phylogeogra phy of Arabis alp ina and Arabid ops is lyrat a ss p. 
petraea in Europe Johannes C. Vogel'. Steve Ansell' and John A. Barrett' 

Distribution pallerns ol plants are influenced by ecological. gene tic and 
h istoric factors . We have stud ied the genetic diversity of twu closely related 
Brassicacae in Europe , Arabis alpi11a and Arabidopsis (vrma ssp. p,•1raea, in order 
to determine ( 1) their ploidy levels and prevai ling breeding systems. (2 ) w 
rccnnstruct their postglacia l colonisat ion rout es and (3) to determine an:as in 
Europe whe re popula tions might have survived during and after the 
Weichsel ian glaciation. 

Abb. 12 : Saponaria pumi/a 

Addresses of the authors: 
•Plant Molecular Biology Laboratory 
Department of Botany, The Natural 
History Museum, Cromwell Road 
London SW7 sBD/United Kingdom 
J.Vogel@nhm.ac.uk 

' Department of Genetics. 
University of Cambridge, Downing Street 
Cambridge CB2 3EH/United Kingdom 

!Royal Botanic Garden Edinburgh 
20A lnverleith Row 
Edinburgh EH3 5LR/United Kingdom 

Addresses of the authors: 
1 Plant Molecular Biology Laboratory 
Department of Botany, The Natural History 
Museum, Cromwell Road 
London SW7 5BD/United Kingdom 
J.Vogel@nhm.ac. uk 

' Department of Genetics 
University of Cambridge, Downing Street 
Cambridge CB2 3EH/United Kingdom 

87 




