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Background
Knowledge about adaptation processes in trees is important to maintain healthy forests in the future.
As a study system, we choose Picea glauca, a species with a wide distribution range in Northern
America in Alaska, a region which experiences a fast changing climate.
The aim of the project is to investigate patterns of local adaptation at the phenotypic and genetic
level. By integrating information from dendrocores and SNP data we seek to determine the genetic
basis of the trees’ response to past climatic conditions which will allow to infer the trees’ reaction to
future predicted climatic conditions.
As a first step, we investigate genetic differentiation among populations and relatedness within
populations at the level of neutral markers.
Hypothesis: There are genetic differences between populations of different sites and forest vs.
treeline plots due to local adaptation.
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Fig 3 Table of research sites, plots and sample sizes
Fig 2 Map with state of Alaska (brown); distribution range of Picea
glauca (green); location of research sites (orange dots)

Paired plot design: Three sites which
represent different environmental
conditions with one core (forest) and edge
(treeline) population
All trees within the 1 ha plots were
sampled and mapped with a GPS device
Sampled trees were genotyped using 11
SSR markers1
Cores were taken to obtain age and
dendrochronological data
DBH, height, vitality were recorded
STRUCTURE settings
Clustering by sampled populations
K=3  three sites / K=6  six plots
Number of iterations: 10; number of
MCMC Reps: 50.000; length of burnin:
50.000

Results
• Structure assignment differentiates the three
research sites
• No differentiation between forest and treeline
plots
• Population differentiation probably due to
isolation by distance
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Fig 4 Structure plots with K=3 and K=6

Ongoing work and outlook
Joint analysis of neutral markers (SSRs) and dendrophenotypes
• Does genetic relatedness and/or environmental differences
determine growth performance in the study sites?2
• Is the observed pattern of genetic differentiation better explained
by environmental differences (IBE) or by neutral processes
(IBD)?3

Preparation of SNP data (Allegro genotyping of ~ 3,000 SNPs)
• Genotype-phenotype association with dendrophenotypes4
• Genotype-environment association4
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