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After the whole genome bovine sequence obtained in 2006, a 50K SNP chip developed by Illumina in 2007 opened the way for practical implementation of genomic selection in dairy cattle. In this production, the conditions are extremely favorable. Most important traits cannot be observed on males and in conventional selection artificial insemination bulls needed to be progeny tested, which is a long and very costly step. In the largest breeds, a high number of progeny tested bulls were available, building a reference population at the marginal cost of genotyping. Progeny based evaluations were equivalent to highly heritable traits, providing reliable genomic evaluations for many traits, regardless of their heritability. Due to these favorable conditions, genetic trend could be doubled whereas the cost of selection programs was reduced. As a consequence, genomic selection was implemented in several dairy countries in 2008-10 and its dissemination was very fast. In 2012, 60% of the semen used in France originated from young bulls genomically evaluated. In 2009, two international consortia were formed in Europe and America to share reference populations and obtain more reliable valuations (R2=0.6 to 0.7). In 2012, a low density chip was released, decreasing the cost of genomic evaluation while keeping the same accuracy through efficient imputation methods. This chip opened the way to the large scale use of genomic selection within herd and to the expansion of the reference populations to females and to new traits. Breeding companies had to adapt their activity very quickly to this innovation. The next major challenge is to obtain reliable across breeds evaluations, in order to avoid the costly replication of reference populations in each breed. Appropriate methods, combining imputation and SNP selection, are in development to take advantage of the high density chips (777K Illumina and 640K Affymetrix) able to detect conserved chromosomal segments across breeds. Similar approaches also use whole genome resequencing data obtained in the framework of the "1,000 bull genomes" project. It is worth to note that this huge amount of data generated by these programs is a unique resource for QTL complete characterization.