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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.

Melanin has an important role in conidial pigmentation and tolerance to environment stress in filamentous fungi. A
white koji fungus, A. luchuensis mut. kawachii, was isolated as an albino mutant from the black koji fungus, A. luchuensis.
In this study, we found that A. luchuensis mut. kawachii produces black colored conidia by complementation of the wild
type pksP gene, which encodes a polyketide synthase involved in biosynthesis of dihydroxynaphthalene (DHN)-melanin.
The pksP complementation and overexpression strain showed higher resistance against ultraviolet, hydrogen peroxide,
and ion beam than the control strain.

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 (X00) races, and has been used for the genetics
of Xoo resistance in rice. The average seed fertility of the main culm was 0.928, 0.652, 0.66, 0.561 and 0.472, at irradiation
dose of 0, 10, 15, 20 and 25 Gy, respectively. The seed fertility of the main culm varied as the irradiation dose increased.
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Figure1l. Colony of A. luchuensis mut. kawachii strains.
Conidia (1.0 X 10°) were inoculated onto PD agar medium
and incubated for 5 days.
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Figure 2. The survival rates (%) of conidia after the
treatment of UV irradiation (UV lamp irradiation for 45
sec or 60 sec) (A), oxidative (100 mM or 200 mM H»0.
for 15 min) (B), or ion beam irradiation (50 Gy or 100 Gy)
(C). The mean and standard deviation were determined
from the results of 3 independent experiments. *,
Statistically significant difference (p < 0.05, Welch’s t-
test) relative to results for the control strain.
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Figure 3. Distribution of seed fertility of rice M1
generation irradiated with >C%* 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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