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Wheat is one of the most important crop worldwide, and is staple food for more than one third of the global population. In 2015, in the world, wheat was cultivated on approximately 223 million hectares, producing about 725 million tons (USDA, 2015). In Italy, in the same year, wheat was cultivated on approximately 1,9 million hectares, 561,000 of which devoted to bread wheat, the remaining to durum (ISTAT, 2015). It is estimated that wheat production should increase by more than 60 per cent by 2050 to meet the demands of 9.6 billion people; as a consequence, knowledge and tools must be provided to breeders and growers to achieve this production increase in a sustainable manner. In order to face the challenge, many aspects should be considered, from yield potential and yield stability, to adaptation to climate changes, resistance to biotic stresses, and also quality and food safety. The activity of the Research Unit for Cereal Selection in Continental Areas of CREA on this topic aims to combine the genetic diversity present in its germplasm bank with high throughput  molecular tools in order to identify significant associations between complex agronomic and qualitative traits and molecular markers based on Linkage Disequilibrium, the so-called Genome Wide Association Studies (GWAS). To this aim, a bread wheat collection consisting of 226 lines (landraces, old and modern varieties) representative of the process of wheat breeding in Italy from the beginning of XX century up to the present was assembled from the Unit’s germplasm bank, and assessed for several agronomic, morphological and qualitative traits during three growing seasons over two locations in open fields and during two growing seasons in green-house. In parallel, the panel was genotyped with the Infinium 90K array (Illumina), resulting in 23,329 successful SNPs. GWAS allowed the identification of significant associations with some traits, e.g. plant height, kernel colour, tillering capacity. The information deriving from GWAS, coupled with the implementation of agro-technical innovations, is being directly applied in the field. In conclusion, it is expected that, in the near future, Next Generation Plant Breeding, deriving from the integration of  high-throughput genotyping and phenotyping platforms with powerful bioinformatic pipelines, will achieve efficient crop improvement, tailoring to the different breeders’ needs. Nevertheless, focal point will always remain the conservation, characterization and subsequent sustainable exploitation of plant genetic resources. 

