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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 tomato, and to fermentation microorganisms. In this
progress report, we present the results obtained for fermentation a microorganism (Aspergillus luchuensis) and rice.

The black koji fungus Aspergillus luchuensis produces a large amount of citric acid, which play an important role in
preventing the microbial contamination during the fermentation process of shochu. We obtained the low citric acid
producing mutant of A. luchuensis to clarify the mechanisms underlying the high citric acid production using ion beam
irradiation mutagenesis. We are currently performing the comparative genome analysis of the parental strain and the mutant
to identify the genes responsible for the citric acid productivity.

As for rice, we collected the basic information on the effect of irradiation of '2C>* on M, generation of an Indica rice
cultivar IR24, which is susceptible to most Xanthomonas oryzae pv. oryzae (Xoo) races, and has been used for the genetics
of Xoo resistance in rice. On M; plant basis, 20Gy irradiation induced the most frequent chlorophyll mutation, followed
by 25Gy, 10Gy, 15Gy. No clear relationship between the seed fertility of M; plant and emergence of chlorophyll mutant

in M generation was observed.
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Figure 1. Colony formation of 4. luchuensis strains at

30°C (A)or40°C (B). The strains were cultivated on agar
medium containing methyl red as pH indicator.

Table 1. Organic acid production of 4. luchuensis strains.

Organic acid concentration (mM)

Strain alpha-Keto Citric Malic Succinic
glutaric acid acid acid acid
RIB2601_1 1.4 1.1 1.2 1.6
RIB2601_2 1.2 1 1.2 1.6
BM40 1 1.9 n.d. 1.1 n.d.

BM40_2 1.7 n.d. 1.1 n.d.
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Figure 2. Distribution of Seed fertility of rice M; plants

irradiated with 12C5+ ion beam. Seed fertility was
evaluated by collecting 50 seeds from the upper side of
the panicle of the main culm.
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Figure 3. Distribution of Seed fertility of the rice M
12 5+
plants irradiated with C ion beam, from which the M»
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lines with chlorophyll mutants originated. Seed fertility
was evaluated by collecting 50 seeds from the upper side
of the panicle of the main culm.
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Figure 4. Examples of rice chlorophyll mutants obtained in this study.



