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OP-077 [Bee Biology] 
An unparalleled survey of honey bee genetic diversity in Europe – insights from wing shape, nuclear whole genome, and 
mitochondrial DNA data

M. Alice Pinto1, Fernanda Li1, Ana R. Lopes1, Demetris Taliadoros2, Maíra Costa1 Carlos Yadro1, Larissa Cunha1

Dora Henriques1, Giselle Martin Hernandez2, Alexandre Albo3, Laima Blažytė-Čereškienė4, Robert Brodschneider5

Valters Brusbardis6, Norman Carreck7, Leonidas Charistos8, Robert Chlebo9, Giovanni Cillia10, Mary F. Coffey11

Bjorn Dahle12, Ellen Danneels13, Constantin Dobrescu14, Janja Filipi15, Anna Gajda16, Kristina Gratzer5, Linn Groeneveld12, 
Fani Hatjina8, Jes Johannesen17, Michal Kolasa18, János Körmendy-Rácz19, Marin Kovačić20, Preben Kristiansen21

Anna Dupleix-Marchal22, Maritta Martikkala23, Grace McCormack24, Raquel Martín-Hernández25, Antonio Nanetti10

Borce Pavlov26, Marco Pietropaoli27, Benjamin Poirot3, Zheko Radev28, Aivar Raudmets29, Vincent René-Douarre30

Ivo Roessink31, Maja Ivana Smodiš Škerl32, Gabriele Soland33, Dalibor Titera34, Joseph van der Steen35

Andri Varnava36, Flemming Vejsnæs37, Dirk C. de Graaf13, Mathew Webster2

1CIMO, LA SusTEC, Instituto Politécnico de Bragança, Bragança, Portugal - 2Uppsala University, Sweden
3APINOV, France - 4Institute of Ecology, Nature Research Centre, Vilnius, Lithuania - 5University of Graz, Austria 
6Latvian Beekeepers Association, Latvia - 7Carreck Consultancy Ltd
8Institute of Animal Science & Department of Apiculture, Greece - 9Slovak University of Agriculture, Nitra, Slovakia
10Research Centre for Agriculture and Environment (CREA-AA), Bologna, Italy
11Department of Agriculture, Food and the Marine, Ireland
12Norwegian Beekeepers Association, Norway - 13University of Ghent, Belgium - 14ROMAPIS, Romania
15University of Zadar, Croatia - 16Warsaw University of Life Sciences, Poland
17 DLR-Westerwald-Osteifel, Germany - 18Jagiellonian University, Poland
19Hungarian Apitherapy Association, Hungary  - 20Faculty of Agrobiotechnical Sciences Osijek, Croatia 
21Apinordica AB, Sweden 
22CoActions/Alt-RD, 46-48 rue Ferdinand Buisson, FR-33130 Bègles, France; CRISES, EA 4424, Université Paul Valéry, FR-
34000 Montpellier, France
23Finnish Beekeepers Association, Finland - 24University of Galway, Ireland
25Centro de Investigación Apicola y Agroambiental Marchamalo, Spain
26Makedonska pcela- Negorci (MacBee) - Macedonian association for preservation of Macedonian Macedonian native 
native honey bee (Apis mellifera macedonica), Gevgelija, North Macedonia
27Istituto Zooprofilattico Sperimentale del Lazio e della Toscana, Italy 
28Tobacco and tobacco products institute, 4108 Markovo, Bulgaria - 29Estonian Beekeepers Association, Estonia 
30FEdCAN, European federation for the conservation of dark bee, France 
31Wageningen Environmental Research, the Netherlands (ivo.roessink@wur.nl)
32Agricultural Institute of Slovenia, Slovenia - 33Apigenix, Institute for Beegenetics, Gaicht 19, 2513 Twann, Switzerland
34Bee Research Institute at Dol, Czech Republic - 35Alveus AB Consultancy, Netherlands
36Department of Agricultural Sciences, Cyprus University of Technology, Cyprus 
37Danish Beekeepers Association, Denmark

Europe is home to 10 subspecies of Apis mellifera, classified into four main lineages sensu Ruttner: M (western and 
northern European), C (southeastern European), A (African), and O (Middle Eastern). However, large-scale movements of 
honey bee genetic material—driven by transhumance and, more importantly, queen trading—has intensified gene flow, 
particularly from the C-lineage subspecies A. m. carnica and A. m. ligustica, threatening the genetic integrity of several 
subspecies and blurring the genetic boundaries between subspecies.

Here, we analyzed over 1,200 recently collected samples from apiaries in 33 countries using a multi-marker approach: 
maternally inherited mitochondrial DNA (tRNAleu-cox2 intergenic region), nuclear genome-wide single nucleotide 
polymorphisms (SNPs), and wing shape (DeepWings©) to provide the most updated and extensive account of honey bee 
genetic variation in Europe. Our results reveal a strong dominance of C-lineage ancestry across Europe, with noteworthy 
introgression signals in island subspecies and A. m. mellifera populations outside conservation apiaries. Notably, all three 
markers consistently captured these broad introgression patterns.

This unprecedented survey highlights a worrying trend of genetic homogenization in European honey bee populations. 
Moreover, the widespread prevalence of C-lineage genetic introgression underscores the need for conservation efforts to 
preserve the diversity shaped by evolution, which is crucial for adaptation to growing environmental challenges.


