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Conservation status of the honey bee subspecies native to the Mediterranean islands
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The Mediterranean islands have been a stage for honey bee diversification, hosting four of the 31 recognized subspecies:
Apis mellifera siciliana in Sicily, A. m. ruttneri in Malta, A. m. cypria in Cyprus, and A. m. adami in Crete. However, owing to
small population sizes, island subspecies are particularly vulnerable to introgressive hybridization when exotic queens or
colonies are introduced into their geographically isolated territories. While previous genetic surveys—typically based on
mitochondrial and/or microsatellite markers—have provided valuable insights, the current conservation status of these
subspecies remains uncertain.

Here, we sequenced the whole genomes of 327 samples collected from Sicily (n=97), Malta (n=79), Cyprus (n=37), and
Crete (n=36), along with probable source populations (A. m. intermissa, A. m. sahariensis, A. m. media, A. m. anatoliaca, A.
m. macedonica, A. m. cecropia, A. m. ligustica, A. m. carnica, A. m. caucasia), to provide a comprehensive and up-to-date
assessment of the ancestry and diversity patterns of these insular subspecies. Whole-genome data were analysed using
the software Admixture and additional analytical tools to explore ancestry and introgression patterns.

For A. m. siciliana, 32 out of 97 samples (32.99%) exhibited high purity levels based on a threshold of 0.9. The situation
in Malta was more concerning, with only 11 out of 79 samples (13.92%) classified as pure A. m. ruttneri. The most severe
admixture was observed in Crete, where just 2 out of 36 samples (5.56%) were identified as pure A. m. adami, highlighting
extensive hybridization with mainland subspecies. Meanwhile, A. m. cypria appears to be the best-preserved Mediterranean
subspecies, with genetic integrity largely maintained except in the northwestern population, which exhibited shared
ancestry with mainland A. m. anatoliaca.

Overall, our findings highlight the urgent need for conservation efforts across these islands. While the native subspecies
remain threatened by hybridization, their preservation might still be possible, provided that further importations of non-
native colonies are effectively prevented.




