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Durum wheat producti on is globally important, but grain yield has been stagnati ng in recent decades. In 
order to ensure that its producti on maintains the pace with increasing demand, breeding for high grain 
yield must be supported by molecular-based methods. Genomic esti mated breeding values (GEBV) for se-
lecti on and genome scan were assessed as molecular tools holding maximum potenti al for durum wheat 
breeding. Four recombinant inbred line populati ons bred by inter-mati ng elite germplasm were sown in 
yield trials at fi ve sites. All progenies were characterized using “genotyping by sequencing” method. A con-
sensus map was developed, and missing genotypes were imputed using a Hidden Markov model to reach 
a total of 1987 polymorphic markers. Bayesian ridge regression with models accounti ng for genotype × 
environment interacti ons, were used to determine the predicted values and their relati ve accuracy in sev-
eral combinati ons. The predicti on was conducted testi ng full-sibs and half-sibs as training populati on for 
grain yield and 1000 kernel weight. “Full sibs” gave bett er accuracies within and across sites. The high level 
of accuracy achieved suggests that GEBV for selecti on holds great potenti al for durum wheat breeding, as 
long as full-sibs are used as training populati ons. In order to test the exploitability of genome scan to guide 
breeding crosses. A separate genome-wide associati on study was conducted. A total of 288 elite lines 
were sown in the south of Morocco and at two sites along the Senegal River for two years.  These sites are 
separated by 16° lati tude and show a temperature diff erenti al of 10°C. Implementi ng a G×E model facil-
itated identi fying the most heat tolerant among the tested entries. In additi on, 8,173 polymorphic SNPs 
were inquired, and several associati ons could be identi fi ed between markers and the ability to withstand 
the heat gradient. Hence, GWAS holds great potenti al to increase geneti c gain in breeding via increased 
accuracy in determining the crosses to be made, and the deployment of marker-aided breeding for target 
traits.


