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Large scale mitochondrial DNA analysis of European 
Honey bee (Apis mellifera) populations from the Balkans, 
population genetics and phylogeographic perspective

Pavle Erić1 *, Aleksandra Patenković1, Katarina Erić1, Vanja Tanasić3, Milica Mihajlović3, 
Marija Tanasković1, Ljubiša Stanisavljević2, and Slobodan Davidović1

1Department of Genetics of Populations and Ecogenotoxicology, Institute for Biological Research “Siniša 
Stanković” – National Institute of the Republic of Serbia, University of Belgrade, Bulevar Despota Stefana 142, 
11060 Belgrade, Serbia.
2Faculty of Biology, University of Belgrade, Studentski trg 16, 11000 Belgrade, Serbia.
3Center for Forensic and Applied Molecular Genetics, Faculty of Biology, University of Belgrade, Studentski trg 16, 
11000 Belgrade, Serbia.

Abstract
Local populations of Apis mellifera are rapidly changing, with the gene pool of autochthonous breeds being 
depleted by beekeepers through the import of foreign queens not adapted to the local environment. To 
study their genetic structure and phylogenetic relationships, we gathered a large dataset from the Balkans 
and surrounding countries.
Our sample consisted of 246 honeybee colonies collected from 47 apiaries and 24 feral colonies divided into 
four subpopulations from southern Serbia, five from Vojvodina, and two from Belgrade. To evaluate genetic 
diversity patterns, we sequenced the mitochondrial tRNAleu-cox2 intergenic region. We compared our data 
to other published data on A.mellifera COI-COII intergenic region variability in the Balkans and neighboring 
countries. We pulled 1512 sequences from the NCBI GenBank, originating from 15 different populations.
The 1782 mitochondrial sequences were grouped into 31 haplotypes, with two newly described haplo-
types from our sample. All haplotypes belonged to the eastern Mediterranean C lineage. The most fre-
quent haplotype was C2d, characteristic for A.m.macedonica, followed by C2c and C1a characteristic 
for A.m.carnica and A.m.ligustica respectively. In our samples 9 haplotypes were observed, with the C2d 
being the most common and widespread as it was detected in all 11 groups, followed by C2e that was detected 
in all but one group. C2c and C1a were a little less common than in the total sample but very widespread as 
they were present in seven groups.
When the Macedonia, Ukraine, and Belgrade honeybee populations which consisted of a single haplotype, 
were excluded, the haplotype diversity ranged from 0.0998 to 0.7477, nucleotide diversity ranged from the 
lowest value of 0.000114 to 0.003731. The mean number of pairwise differences for populations that had 
more than one haplotype ranged from 0.060577 to 2.
MDS plot constructed on pairwise FST values shows significant geographical stratification, with our sub-
populations being grouped together. Vojvodina being placed closer to Romania and Hungary datasets, while 
southern Serbia is closer to Bulgaria and Montenegro. Interestingly, our samples are not closely grouped 
with the Serbian dataset from the GenBank which indicates that honeybee populations are changing rapidly.
Keywords: 
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