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Identification of individual (a) mitotic and (b) metaphase I (MI) chromosomes of H. vulgare (Hv) (cv. 'Borwina') by FISH with of 5S (red) and 18/25S (green) rDNA probes. Chromosomes were counterstained with DAPI (blue). The chromosomes 2Hv and 3Hv could not be differentiate because of the same positions and intensities of the 5S rDNA signals. Hence, they were used to designate 2Hv/3Hv. (c-e) Meiotic pairing of individual Hv chromosomes with their H. bulbosum (Hb) (A17) homoeologous in tetraploid Hb  Hv hybrids (HbHbHvHv). White arrows indicate Hv-Hb chiasmata. (f-j) Chromosome rearrangements and chromosome elimination in selfed progenies of the hybrids.  Chromosomes were identified by combined FISH (5S rDNA, 18/25S rDNA, HvT01) and GISH (Hb genomic DNA, green) and counterstained with DAPI (blue). (c) Seven Hv (blue) ring bivalents (II) and 7 Hb (green) ring II demonstrate complete homologous pairing in PMC of the F2_1 hybrid (5S, red). (d) PMC of the aneuploid F3_4 hybrid that was deficient for one barley chromosome 7H showing 2H/3H chain tetravalent (IV)  with two chiasmata on long arms (HvL-Hb/Hb-HvL), 1H/6H rod II with one chiasma (Hb-Hv) (not labeled), 7H ring II with one chiasma on long and one on short arm (HvS-Hb-HvL), and 4H rod II with one chiasma on long arm (HvL-Hb). Note the micronucleated Hb chromatin (Mn). Hb chromosomes 5H show strong 5S FISH signals (red) as reported by Pickering et al. (2004) (5S rDNA). (e) PMC of F3_ 2 hybrid  showing 1H chain IV with two chiasmata on long arms, two 2H/3H/4H or 7H rod II (not labeled) each with one chiasma (Hv-Hb; Hb-Hv), 6H ring IV with two chiasmata on short arms, and 5H ring II with one chiasma on long and one on short arm. Note the Hb chromosomes 6H of the 6H ring IV showing red signals, whereas the Hb chromosome 5H of the 5H ring II has no signal (18/25S rDNA). (f, g) Mitotic chromosomes of an aneuploid plant of the F4_1 offspring. (f) After FISH with DIG labeled Hb genomic DNA (green) and BIO labeled 18/25S (red) probes showing 12 Hv (blue), two telocentric Hv, and 15 Hb (green) chromosomes (three of them recombined with Hv chromatin, blue arrows). (g) The same cell after reprobing with BIO labeled 5S rDNA (red) and DIG labeled HvT01 (green) probes showing 11 Hv, 2 telocentric Hv chromosomes (one 7HS, one not identified), and one isochromosome 2/3Hv. Each one of the barley chromosomes 5H, 7H and 2H/3H are absent. (h, i) Elimination of Hb chromosomes in selfed progenies of hybrids (18/25S rDNA). (h) Mitotic cell of a mixoploid progeny of F3_1 hybrid with 14 Hv and 4 Hb micronuclei (Mn) of different sizes (arrows). (i) Mitotic cell of a selfed offspring with 14 Hv and 1 Hb chromosomes, 3 Hv chromosomes are recombined with Hb chromatin (arrows). (j) Chimeric plant of the F3_5 hybrid progeny showing Hv- and Hb-type of spikes. Bar =5µm
