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) could play an important role in 

broadening the cultivated wheat gene pool (Van Slageren, 1994). Ae. biuncialis is a wild 

species closely related to cultivated wheat (Triticum aestivum L.), showing a great number of 

agronomically useful features such as salt and drought tolerance, and disease and rust 

resistance (Van Slageren, 1994; Molnár et al., 2004; for review see Schneider et al., 2008). 

These useful genes can be transferred into cultivated wheat by first developing wheat–Ae. 

biuncialis amphiploids (Molnár et al., 2009) followed by addition or substitution lines 

(Schneider et al., 2005) and by inducing intergenomic translocations (Molnár et al., 2009). An 

amphiploid is an interspecific hybrid having at least one complete set of chromosomes 

derived from each parent species. Addition lines carry a pair of additional alien chromosomes. 

Substitution line refers to a line in which one or more chromosome pairs are replaced with an 

alien chromosome pair(s). A translocation line is the transfer of part of a chromosome to a 

different position. The great genetic adaptibility of Ae. biuncialis may be due to the natural 

cross between Ae. umbellulata (2n = 2x = 14, UU) and Ae. comosa (2n = 2x = 14, MM), 

allowing it to carry useful traits from both ancestor species. The great genetic variability of 

the Aegilops species causes polymorphism in the fluorescence in situ hybridization (FISH) 

patterns of the individual chromosomes (Schneider et al., 2005; Molnár et al., 2011). In situ 

hybridization (ISH) is a powerful tool for the detection and identification of alien 

chromosomes or chromosome segments. In order to identify Ae. biuncialis chromosomes in 

different genetic materials it is necessary to use FISH, while possible chromosome 

rearrangements between different genomes can be detected using genomic in situ 

hybridization (GISH). GISH is a powerful technique to visualize alien chromatin in 

wheat‒alien hybrids (Molnar-Lang et al., 2000), while the multicolour GISH (mcGISH) 

technique enables three or more different genomes to be detected simultaneously, providing a 

more detailed genome analysis (Molnár et al., 2009). The sequential application of FISH with 

several repetitive DNA probes and GISH with differentially labelled U- and M-genomic DNA 

allowed the characterization of wheat–Ae. biuncialis translocations in irradiated wheat–Ae. 

biuncialis amphiploids (Molnár et al., 2009). However, high genetic variability within 

Aegilops species causes substantial polymorphism in the FISH patterns of the individual 

chromosomes (Schneider et al., 2005; Molnár et al., 2011). This complicates the detection of 

the Ae. biuncialis chromosomes in the wheat genome, making the alien chromosomes 

difficult to identify. On the grounds of the high level of FISH polymorphism, it is useful to 

support the identification of the Ae. biuncialis chromosomes with the help of molecular 

(microsatellite, SSR) markers.  

 


