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Abstract

Chloroplast (cp) DNA polymorphism was analyzed in 14 populations of beech (Fagus orientalis
Lipsky) by PCR-RFLP and microsatellite (SSR) chloroplast markers. Two cpDNA inter genic regions DT
and OA were amplified and treated with Haelll and Hinfl, respectively. The restriction fragments of the
region DT did not show polymorphism among individuals within any population analyzed. However,
among individuals within the analyzed populations of Asalem region and Neka-1400 population,
polymorphism in the restriction fragments of the OA region was found. Three haplotypes, which could be
phylogenetically ordered, were detected in this survey encompassing most of the natural range of the
species. The high level of genetic differentiation (Gst=%69) together with the highly structured
geographic variation contrast with low level of nuclear genetic differentiation measured in previous
studies with isozymes and indicate a low level of gene flow by seeds. Among nine analyzed
microsatellites, two showed polymorphism. Two and six different length variants at ccmp4 and ccmp?
loci were found, respectively, which combined into 10 different haplotypes. The distribution of
haplotypes showed a very strong differentiation among populations (Fst=80%) and clear geographic
structure. The analysis of molecular variance (AMOVA) showed that 52, 28 and 20% of the total cpSSR
variation was attributable to differences among regions, among populations within regions and within
populations, respectively. Clear evidence has been obtained that geographical distance is a major factor of
population differentiation in the beech. This long-range pattern of variation was partially expected, given
the huge natural range of beech and the existence of a gradient of variation in ecological factors. The high
haplotype richness in the western populations, which found by the both markers in this investigation, is in
accordance with this hypothesis that the beech forests of the Hyrcanian regions distributed from West to
East.

Keywords: AMOVA, Beech, cpDNA, Fagus orientalis Lipsky, Hyrcanian zone, Microsatellite, PCR-
RFLP.



