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The genus Avena L. is one of the most ancient cereal genera of the Aveneae tribe, consisting of diploid (2n= 2x = 14), tetraploid (2n = 4x= 28) and hexaploid (2n= 6x= 42) species. Early studies for the origin and genome composition of polyploid oats employed karyotype comparison, chromosome banding patterns and meiotic chromosome pairing in interspecific hybrids. According to these results four genomes have been identified A, B, C and D, with A and C genomes present in diploids, AB and AC in tetraploids and ACD in hexaploid species. Crossing incompatibilities among the A and C genome species indicate major genic divergence. Chromosomal rearrangements further subdivide the diploid species with the A and the C genomes into five (Al, As, Ad, Ac and Ap) and two (Cv and Cp) karyotypes, respectively. No diploid species containing the B or D genomes have been identified. With the development of molecular techniques genomic relationships were evaluated by using GISH, repetitive sequences and rRNA localization. No major differentiation was possible among A, B and D genomes, indicating possible derivation of B and D genomes from the A genome. Localization of rRNA in A. strigosa and A. vaviloviana revealed doubling of sites in the tetraploid compared to the diploid. Furthermore, AFLP and RAPD data clustered As genome diploid species with the barbata group of tetraploids (AABB genome), indicating an autopolyploid origin and justifying the genomic designation of the tetraploids as AAA’A’. Finally, nucleotide information from ITS1-5.8S-ITS2 and IGS inferred evolutionary insights for Avena species. Diploids A. longiglumis, A. strigosa and A. canariensis were identified as contributors in the hexaploids while A. ventricosa has been proved as the C genome donor.     
