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A Scots pine tee in the Neringa 
national park, sea-side Lithuania 

Typical Scots pine stand in southern 
Lithuania (Ancia) 
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The Problem  
In this thesis we address the problem of detecting the genetic structure 
and geographical variation of genetic diversity among natural Scots 
pine populations in Lithuania. Knowledge of the major determinants of 
genetic structure and genetic diversity has a fundamental value and in 
the applied sense, it is important for gene conservation and breeding 
programs. This is especially relevant for such species as Scots pine 
being the main forest tree species in Lithuania both from the economic 
and ecological points of view. It is the most common tree species 
planted in commercial forests. 
We focus on the neutral part of genome, where the genetic structure is 
strongly affected by the post-glacial migration, demography, mutations, 
genetic drift and gene flow. We test these effects based on mtDNA 
polymorphism and cpDNA and nDNA microsatellite markers. 

The aim  
Main aim of the study is to assess genetic structure and genetic 
diversity of Lithuanian Scots pine populations based on the chloroplast, 
mitochondrial and nuclear DNA markers. 

Material and Methods 
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Main findings 
The results on the DNA polymorphism of Scots pine populations in Lithuania 
based on the cpSSR, nSSR and mtDNA loci indicates weak but significant 
population differentiation with the structure partitioning the country into the 
western and eastern parts with a tendency for a lower genetic diversity at 
the seaside and low private allele number in the eastern part of the country. 
Such structure is mainly attributable to the postglacial migration and higher 
proportion of the type B northern mitotype in the eastern part. Other factors 
affecting the genetic structure could be gene flow from divergent sources in 
the eastern and western parts as well as the mating patterns such as 
possibility for relatively higher mating frequency among the lowland 
populations in Lithuania. 

Genetic reserve in southern Lithuania (Ancia, 
left) and western Lithuania (Plunge, right) 

• Over 20 populations with 15-
20 trees each. 

• Genotyping at 6 cpSSR and 12 
nSSR loci, screening for the 
Nad7.1 mtDNA 
polymorphism. 

• A separate simulation based 
study on optimal sample size 
for nSSR.  

Geographical distribution of mtDNA 
haplotypes (mitotypes) in natural Scots pine 
populations within Lithuania.  

Population genetic structure based on 
Bayesian clustering (STRUCTURE) and 
boundaries of significant change in the 
allele frequency (BARRIER) for the 3 pt loci 
(plot in left) and the 3 pcp loci (significant 
differentiation loci, plot in right). The pie 
charts show the relative proportions of the 
two STRUCTURE clusters. The lines indicate 
significant change in allele frequency 
modelled with 3 boundaries in the BARRIER 
software). The number of bootstraps 
returning this barrier is given at the barrier. 
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