
Resisting at the rear edgeResisting at the rear edge
Ecology and genetics of relict tree populations Ecology and genetics of relict tree populations 

in southern Europein southern Europe

Arndt Hampe & Pedro Jordano
Estación Biológica de Doñana (CSIC), Sevilla



EEA Report (2008) Impacts of Europe's changing climate

Year-round Winter Summer

19
76

-2
00

6
Modern climate change over southern EuropeModern climate change over southern Europe
∼2

10
0



∼2
10

0

EEA Report (2008) Impacts of Europe's changing climate

Year-round Winter Summer

19
76

-2
00

6
Modern climate change over southern EuropeModern climate change over southern Europe



∼2
10

0

EEA Report (2008) Impacts of Europe's changing climate

Year-round Winter Summer

19
76

-2
00

6
Modern climate change over southern EuropeModern climate change over southern Europe



Montoya et al. (2007) Ecography
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Extinction

How will climate change affect the tree flora How will climate change affect the tree flora 
of southern Europe?of southern Europe?



Trees seem capable of important range shifts Trees seem capable of important range shifts 

Williams 
et al. (2004) 
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This loss would be generalizedThis loss would be generalized
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An example with An example with Frangula alnusFrangula alnus
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The The ““rear edgerear edge””



Most (or all) widespread European trees Most (or all) widespread European trees 
have a rear edgehave a rear edge

Pinus sylvestris Quercus robur

Prunus avium



Acer pseudoplatanus  Betula pendula

Corylus avellana Frangula alnus Ilex aquifoliumJuniperus communis  

Sorbus aria 

Quercus robur Prunus mahaleb 

Rhamnus cathartica    

A closeA close--up on Iberian treesup on Iberian trees

Viburnum opulus  



trees

seed
traps

Prunus Prunus mahalebmahaleb in the Sierrain the Sierra de Cazorlade Cazorla

Prunus mahaleb 

11 SSREmbryo

Endocarp



P. mahalebP. mahaleb: spatial patterns of pollination : spatial patterns of pollination 
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9.5 % pollen 
immigration
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P. mahalebP. mahaleb: pollination and seed dispersal: pollination and seed dispersal

• 9.5 % pollen immigration
• 20.5 % seed immigration

Pollen
Seed
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Within-population dispersal
Immigrant 
seeds (%)

Jordano et al. (2007) PNAS
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Quercus roburQuercus robur relict stands in Extremadurarelict stands in Extremadura

• 19 populations 
• 3 to >400 adults
• Different environments 
• Different levels of spatial isolation

local 
adaptation

hybridization 

dispersal



First results suggest extensive gene flowFirst results suggest extensive gene flow

low differentiation
of isolated stands

Q. robur Q. pyrenaica

frequent hybridization
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