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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, citrus, and fermentation microorganisms. In this progress report, we present the
results obtained for rice, trifoliate orange, and koji fungus.

As for rice, we irradiated '2C>* on 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, to select mutants against Xoo. A total of 7
resistant mutant lines against Japanese Xoo race Il have been obtained. In the present study, resistance of these lines against
five Japanese Xoo races were evaluated for two years. Two lines proved to be highly resistant against the all Xoo races.
The other lines showed weak resistance to several Xoo races.

As for trifoliate orange (Poncirus trifoliata), we planned to produce a thornless one by ion beam irradiation to seeds. A
thornless plant was not appeared in three experiments conducted during 2019 — 2022. The relationship between dose and
length of thorn was unclear. The length of thorn of plants irradiated in November 2023 will be evaluated in November
2024.

As for the koji fungi (Aspergillus oryzae), we performed the evaluation of ion beam irradiation condition to increase the
survival rate of conidia during the sample transfer from Kagoshima to Takasaki. In addition, we performed the evaluation
of mylolytic enzyme activity of the strains, which were candidates of the high citric acid producing mutans obtained by
the ion beam irradiation at the experiment performed in 2022.
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Table 1. Length of Thorn of Irradiated Plants 47 Months
after Irradiation of lon Beam in Trifoliate Orange

Dose No. of Length of thorn (mm)

(Gray) plants Range Mean
0 1 11.0 11.0
3 6 42-10.3 8.0
5 11 58-13.6 94
10 4 6.5-8.8 7.8
30 2 53-85 6.9

Irradiation: December, 2019.

Table 2. Length of Thorn of Irradiated Plants 18 Months
after Irradiation of lon Beam in Trifoliate Orange

5 | Dose No. of Length of thorn (mm)
3%&3&@%@&&&&&&!& (Gray)  plants Range Mean
= 15 o 0 3 5.6 -6.3 6.0
E I I I 3 4 2.6-6.8 4.0
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Figure 1. Reaction in lesion length of rice mutant lines 18

days after inoculation of Japanese Xanthomonas oryzae pv.

oryzae (Xoo) races I, IL, 11, IV and V. 15-1, 15-2, 15-3, 15-
4, 20-1, 20-2 and 25-1 were induced by ion-beam
irradiation. XM5 were induced by a chemical mutagen N-
methyl-N-nitrosourea, and has been reported to be
resistant against the above five Xoo races [*. IR24 is the
original cultivar of the above eight mutant lines, and has

been reported to be susceptible to the above five Xoo races
[2.4]
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Irradiation: May, 2022.

Table 3. Length of Thorn of Irradiated Plants 11 Months
after Irradiation of lon Beam in Trifoliate Orange

Dose No. of Length of thorn (mm)
(Gray) plants Range Mean
0 10 70-94 7.8
3 15 6.9-110 8.5
5 9 53-94 7.3
10 7 6.9-9.3 8.0
20 9 71-95 8.8

HELH 5.

Irradiation: December, 2022.
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Table 4. Number of Growing Plants 14 Days after
Irradiation of lon Beam in Trifoliate Orange

No. of seeds No. of growing
Dose (Gray)
irradiated plants
0 10 8
3 57 32
5 57 33
10 57 30
20 57 24
40 57 26

Irradiation: November, 2023.
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2) . T, BEOAL AU E—LBHIZBNT, H
FE2ATDORWRTT 4 T ary ba— LB TH5
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Figure 2. Effect of ion beam on germination rate (%) of
Aspergillus oryzae industrial strains A, B, and C.
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EHEARE &Sz (Figure 3) . %7, ®Ffk2, 3, 4
WZBE LTItk A LIRS L~L, BERRSICBI L Tk
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Figure 3. a-amylase activity of the Aspergillus oryzae
strains cultivated on rice. Strain A is a parental strain for
the strains 1, 2, 3, 4, and 5, which are the candidates of
high citric acid producing strains obtained by ion beam
irradiation.
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