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Abstract

The ion-beam research group established at the Kagoshima University has studied the production of useful mutants by
applying ion beam irradiation to crops such as rice, lisianthus, and tomatoes, and to fermentation microorganisms. In this
progress report, we present the results obtained for fermentation microorganisms (Aspergillus luchuensis) and rice.

Although high citric acid production by A. luchuensis is an important property for several industrial processes, the
precise mechanism remains unclear. Therefore, in this study, we used ion beam irradiation mutagenesis to obtain a low-
citric acid producing mutant, which is useful for identifying novel genes involved in citric acid production in A. luchuensis.
We succeeded in obtaining a strain with low citric acid production and attempted to identify the genes responsible using
next-generation sequencing.

As for rice, we collected the basic information on the effect of irradiation of 12Cé*, an ion beam new to our group, on
M generation of rice plants. The seed fertility of individuals varied as the irradiation dose increased. In addition, the seed
fertility varied widely between panicles in an individual. These results suggest that the susceptibility to 12Cé+ irradiation
varied among cells constituting embryo.
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Figure 1. Growth of A. luchuensis RIB2601 and
KH12. The strains were cultivated on agar
medium containing methyl red as pH indicator.
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Figure 2. Production of organic acids by A.
Iluchuensis RIB2601 and KH12.
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Figure 3. Seed fertility of rice M1 generation irradiated with 12Cé* ion beam. A. Distribution
of seed fertility of individuals defined as number of fertile seeds on five panicles divided by
number of all seeds on the same five panicles. Number of plants for each dose is ten. B. Seed
fertility of each of five panicles defined as number of fertile seeds on a panicle divided by
number of all seeds on the same panicle.
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