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Abstract

Since 1999, several crop plants as well as industrially important microorganisms have been subjected to ion-beam
irradiation for breeding of novel cultivars and strains with agronomically and industrially useful traits respectively, by an
ion-beam utilizing group organized in Kagoshima University. In this progress report, we present a part of recent
advances in our research, especially regarding to rice (Oryza sativa) and black koji (4Aspergillus luchuensis). As for
rice, we found that seed fertility of M; generation decreased dose-dependently of an ion-beam but mutation rates did not
concomitantly increase, and that the irradiation at 1.25Gy resulted in the best value of mutation rates in the case of wet
hushed rice grains, whereas that at10-15Gy resulted in the best value of mutation rates in the case of dry grains. As for
black koji, we could successfully obtain four candidate colonies with a starch-degrading activity much higher than a
parental A. luchuensis RIB2601 strain, upon a combination of ion-beam irradiation with an appropriate and simple
screening procedure.
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Figure 1. Wet and dry grains of husked rice prepared for
ion-beam irradiation.
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Figure 2. Dose-dependent effects of ion-beam irradiation
on M; seed fertility.



Table 1. Effects of lon-beam Irradiation on Seed Fertility
in M; Generation and Mutation Rate in M, Generation

No. of M, lines in
which putative  Mutation rate (%)%
mutants appeared

Ion beam  Seed fertility in M;  No. of M.

. ’
Seed condition dose (Gy) generation (%)  lines tested

0 393 55 0 0.0

125 836 70 7 10.0

Wet 25 764 8 2 a2
5 65.7 [ 2 18

0 882 40 1 25

5 713 31 3 9.7

Dry 10 594 54 9 16.7

7

15 4.2 40 17.5
20 31.2 22 2 9.1
* Mutation rate is calculated as No. of M, lines in which putative mutants appeared / No. of M, lines tested.
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Figure 4. Two different mutants, albino (right) and
chlorina (left), obtained from a single rice panicle.
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Figure 5. A photograph showing the 1* screening for
isolation of black koji mutants with a higher starch-

degrading activity.
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Figure 6. A photograph shwing the 2" screening.
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