Supporting breeding decisions through interim genomic prediction for Holsteins in the Walloon Region of Belgium
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In the Belgian Walloon Region, as in many places around the world, genomic prediction has become an important management tool integrating information across the genotyped breeding population. Three times a year, official genomic evaluations are performed for production, conformation, udder health and functional traits in Holsteins. Nearly all traits and breeding sires benefit from Genomic Multiple Across Country Evaluation (GMACE) done by INTERBULL, for others Walloon genomic enhanced breeding values (GEBVs) are computed using ‘Bayesian’ integration of local and Multiple Across Country Evaluation (MACE) values, and avoidance of double-counting by subtracting Walloon contributions from MACE. However, because of the delay between the genotyping of the animal and its official (INTERBULL or local) GEBV evaluation, breeders expressed their need for a preliminary evaluation for young animals, to allow early selection decisions to be implemented in routine by the Walloon Breeders Association (AWE). The first step of the interim prediction method partitions GEBV into a genomic and polygenic part. Strategy was to generate a set of single nucleotide polymorphism effects (SNP) allowing AWE to generate a direct genomic value (DGV) for each newly genotyped animal. The innovative generation of the additional polygenic part was developed as the regression of EBV/GEBV for relevant animals (candidate, if known, and ancestors) towards the pedigree-based or polygenic part (PT). The interim GEBV prediction for a young animal can hence be calculated by summing up the mean, the DGV and the polygenic parts. Some challenges arose in practical implementation. First for non-INTERBULL traits quality of prediction was lower with correlations between GEBV through the interim system and regular GEBV tending to be < 0.90 and consistently > 0.94 for the other traits. Also, the deepness of the extracted pedigree when estimating the PT was found to be crucial, as initially limiting it to 3 generations had to be changed to full extraction when generating the PT parts. Correlations increased after mitigation for all traits, especially the complex ones, which confirms t
he adjustments that were applied, and underlines the importance of a correct approximation of the PT part that is needed to calculate correct interim GEBVs. Furter improvements of the system are still under investigation but already in its current implementation it can help AWE breeders to make better choices. 
