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THE GLOBAL DURUM GENOMIC RESOURCE IN USE: A COLLABORATIVE
GENOMICS INITIATIVE TO LEVERAGE GENETIC RESOURCES FOR INCREASING
AND CHARACTERIZING THE BREEDING VALUE OF DURUM VARIETIES
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Breeding of cereal crops can be boosted by leveraging genomics tools. In
the last five years wheat benefited of tremendous advances in genomics.
Through an international collaborative initiative, partners including
University of Bologna, CREA and many Institutions worldwide coordinated by
the Wheat Initiative, Durum Wheat Expert Working Group and the
International Durum Wheat Genome Sequencing Consortium assembled a golden-
standard Svevo Durum wheat genome and developed a comprehensive Global



Durum Genomic Resources including: (i) the Tetraploid Global Collection
(TGC, 1,856 tetraploids), (ii) the Global Durum Panel (GDP; 1,033 varieties
worldwide), the INNOVAR panel (250 European varieties) and (iii) the
Tetraploid Core Collection (TCC; 350 accessions). In the framework of
INNOVAR and CEREALMED projects we aimed at identifying pivotal genetic
determinants (loci/QTLs) of relevant traits like phenology, response to
diseases, grain yield potential. The outcome is of interest to breeders and
aims to provide a framework to augment the wheat CPVO Distinctiness-
Uniformity-Stability (DUS) variety registration protocols by genomics and
detailed phenotyping. The panels, previously genotyped with Illumina 90K
SNP Chip array, were phenotyped for spike fertility traits, Soil-Borne-
Cereal-Mosaic-Virus (SBCMV) and yellow rust response across Mediterranean
environments, and DUS traits. GWAS detected a strong QTL peak on chr. 2A
responsible for grain number increase per central spikelet, confirmed as
GNI-2A, a paralogue of GNI1 (Sakuma et al., 2019). A strong candidate gene
was detected within a 4 kb deletion, first identified in durum wheat cv.
Altar-84 and identical-by-descent to some successful varieties in Italy,
Spain and North Africa.  As for the genetically controlled disease
resistances, three major QTL clusters were detected for YR resistance
(chr1B, chr4A and 7B) with other additional QTLs deriving from multi-
environmental trials from GDP collections, and a major QTL was detected on
chr2B for resistance to SBCMV in modern varieties panel (GDP and INNOVAR),
confirmed as Sbm2 (Maccaferri et al., 2011). These results will represent
an important source to improve varietal registration European protocols
(DUS) and breeding selection processes.  Genome editing is going to be
conducted on candidate genes for the main traits, including GNI-2A and Sbm2
QTLs.         
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