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The importance of genetic variation and phenotypic plasticity for climate adaptation in Pinus sylvestris: conclusions from a continent-
wide study in Europe
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Given the ongoing rapid climate change, the ability of species to respond to novel and changing environmental conditions is critical for long-term survival of 
populations. In forest trees, common gardens, reciprocal transplants and provenance trials have been widely used to assess the genetic composition and potential 
response to climate variation. However, such studies largely focus on juvenile or adult traits with little consideration on the early stages of development, which 

 and 
examined the potential evolutionary response to the predicted future conditions of climate. We conducted a continent-wide series of experiments where 24.000 
seeds from eighteen populations were established in common garden along a latitudinal gradient in Europe. In addition, geographically-closed populations 
with contrasting climates were included to evaluate the role of adaptation at small spatial scales. We monitored germination, survival, growth, phenology and 

suggests that climate has exerted strong selective pressures on 

Production and quality of Caatinga dry forest seeds in a changing climate
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The Caatinga dry forest has been experiencing, since 2010, the most severe drought ever recorded in the region, which has led to tree mortality, lack of 

seed quality of two important Caatinga species, Anadenanthera colubrina (Vell.) Brenan (Leguminosae – Mimosoideae) and Myracrodruon urundeuva 

Caatinga area. Anadenanthera colubrina seeds were sorted as small (
were weighed and germinated for physiological quality evaluation. The climatic data were obtained by nearby agrometeorological stations. With 
seed size evaluation of four consecutive years and the mean, minimum and maximum annual precipitation and temperature, it was possible to observe that 
the variation in seed size in the lots may be related to the low precipitation and the high temperatures. Seeds of  showed improved germination 

temperatures. Thus, one can predict poor seed production and quality in a future climate at the Caatinga region, for which is predicted temperature increase of 
4.5 ºC and 30% decrease in rainfall volume by 2100.

Genetic variation and evolutionary potential in a natural beech population
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Local survival of natural populations of forest trees relies on standing genetic variation and their capacity for adaptation to changing environments. Selection 
gradients, heritability, evolvability and selection response was studied in a natural population of European beech ( ) in Slovenia. Adult trees 
(250), saplings (200) and 400 seeds obtained from 20 mother trees, were genotyped with 16 nuSSRs. Adaptive traits related to growth and phenology were 

phenotypic variance for phenological traits and moderate selection gradients resulted in low responses to selection, but that could be larger under increased 

unassisted population survival.
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