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Inducing Rye 1R Chromosome Structural Changesin Common Wheat cv.

Chinese Spring by the Gametocidal Chromosome 2C of Aegilops cylindrica
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Abstract

To generate 1R deletion and translocation lines, we introduced a 2C chromosome,
which was derived from Aegilops cylindrica and was known to have a gametocidal
function when added monosomically into common wheat cv. Chinese Spring (CS)
and its derivative, into a wheat-rye 1R chromosome disomic addition line (CS-1R").
When the individuals with chromosome constitution 21”+1R”+2C’ (2n = 45) were
selfed, the 1R chromosome structural changes were found to be induced with high
frequency (24.1 %) among the progenies. By using C-banding and GISH analysis,
we analyzed 1R structural changes in 46 F3 individuals, which came from 23 F2
plants. The rearranged 1R chromosomes in about 85% of the F3 individuals could
be characterized. This included telosome 1RL (39.1 %), iso-chromosome 1RL (2.2
%), whole arm translocation involving 1RL (32.6 %), telosome 1RS (4.3 %), iso-
chromosome 1RS (4.3 %), and 1R deletion mutant with break point in the long arm
(2.2 %). The mutant 1R lines obtained in this study will potentially be useful in
mapping the chromosome locations of agronomically important genes located in
1R. This study also demonstrated that molecular markers might be used to identify
wheat chromosome arm involved in translocation with 1R.<br>
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