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Abstract Forward genetic approach was used to identify and characterize mutants based on
phenotype traits. This approach is considered as a basic element to analyze the function and
mechanism of target genes. The morphological mutants among ion-beam irradiated seeds
of Oryza sativa cv. MR219 was identified. Seedling screening at the three-leaf stage
recorded five categories of mutants with 21.97%, whereas the seedling frequency was
16.76% among 1,575 of M2 and 150 of M3 mutants’ generation. The verification of
mutation in the M3 generation showed that the highest mutation frequency was leaf
mutation (5.14%), followed by the root mutant (4.25%), and drought and salinity tolerance
(3.69%). At this stage, 14 distinct mutations were involved in a significant number of
mutants’ tolerance to drought and salinity. By observing rice growth characteristics at the
reproductive stage in the M3 generation, 4.58% mutation covering around 10 mutant traits
were marked and verified among 41 mutants. Among the verified mutants, the highest
morphological frequency recorded was panicle mutation (1.45%), followed by tillering
mutant (1.12%), and leaf mutant (0.89%). These findings revealed that all the examined
mutants were suitable for subsequent functional gene analysis and in agronomy study.
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