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Intra-island patterns of genetic divergence in Cyprus Chios sheep: minimizing genetic background 
noise to enable more precise genetic improvement
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The effects of climate change, the ongoing global economic crisis, and the rapidly shifting geopolitics, particular-
ly in Eastern Europe, indicate the need for food security and hence the Primary Production Sector’s importance. 
Being on the southeastern border of Europe, the island of Cyprus experiences limited feed production mainly due 
to unfavorable environmental conditions, while at the same time facing a constant increasing demand for sheep 
and goat milk. This requirement is a result of both the expanding local population and the recent registration of 
Halloumi cheese as a product with Protected Designation of Origin, for which, Cyprus is bound by EU regula-
tion, to increase the product’s goat/sheep composition to 51% by 2029. Towards this objective, the Agricultural 
Research Institute, coordinates a four-year project to genetically improve the local Cyprus Chios sheep in terms 
of total milk yield and quality characteristics. Exploiting publicly available genome-wide SNP data from cir-
cum-Mediterranean sheep breeds, a 100-subset of SNPs was proven to effectively identify individuals belonging 
to the local breed. Aiming to minimize the genetic background noise on current improvement efforts on the focal 
Chios breed, the same tool was used to assess the within breed genetic diversity and admixture profiles, including 
>5000 samples from 24 farms in our downstream analyses. Generated results indicate unexpectedly high genetic 
divergence between examined farms, highlighting the importance of estimating the genetic profile of each pop-
ulation before targeted reproduction. At the same time, gene flow routes are in line with geographic proximity 
and known exchanges of males were revealed. Research findings are anticipated to promote more precise genetic 
improvement and facilitate subsequent GWAS analyses and improve farm management practices, such as control 
of inbreeding.
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Genomic analysis of dominance and inbreeding effects on milk production traits in Pag sheep
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Local breeds are reservoirs of genetic diversity and have phenotypic characteristics that could be an important 
resource for meeting future challenges to livestock systems. For example, Pag sheep are a local Croatian breed 
adapted to a Mediterranean island with a marginal grazing system, raised for milk (mainly used for cheese) and 
lamb production. Sustainable selection programmes for small local breeds like Pag sheep, may need to consider 
the effects of dominance and inbreeding. Our aim was to estimate additive and dominance genetic variances and 
genomic inbreeding for milk traits (milk, fat and protein yields and somatic cell score). We had genotype data 
(50K SNPs) for 2134 animals, while 1744 ewes had milk records. We detected runs of homozygosity (ROH) with 
plink 1.9 to estimate genomic inbreeding (FROH). The four single-trait models with additive and dominance 
effects, including FROH as a covariate to account for directional dominance, were fitted both via the Bayesian 
method and REML as implemented in BLUPF90 software. Our results revealed stable additive variance across 
different models. In contrast, dominance variance varied across models, and was significantly impacted by wheth-
er or not the FROH covariate was in the model. Dominance variance accounted from 10-30% of genetic variance 
across models and traits. In conclusion, SNPs allow us to estimate dominance variance and inbreeding in small 
populations, which can contribute to the knowledge needed to develop sustainable genomic selection programmes 
in such populations.
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