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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 yellow 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
92 tentative resistant M, plants from 54 M, lines were harvested for progeny test using M3 generation, with the result that
12 M; lines deriving from 7 M lines were fixed for Xoo resistance. Their agronomic traits were evaluated.

As for trifoliate orange (Poncirus trifoloata), we planned to produce a thornless one by ion beam irradiation to seeds (5,
10, 30, 50, and 70 Gy). Although a thornless plant was not appeared, one individual with short thorn was obtained in 5 Gy

irradiation.

As for the koji fungi, we started a project to breed the high citric acid producing Aspergillus oryzae strains. In this study,
three different industrial strains of A. oryzae was subjected to the ion beam mutagenesis. We measured the survival rate of
conidia of A. oryzae strains to evaluate the suitable ion beam irradiation condition. In addition, we established the culture

condition to screen the high acid producing mutants.
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Wt L, BERTE © CIX R (Uspergillus luchuensis)
HDHVNXAME (Aspergillus luchuensis mut. kawachii)
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Table 1. Frequency of M, Lines Producing Mutant against
Xanthomonas oryzae (Xoo) Japanese Race I1A, of which
Xoo Resistance Were Verified in M3 Generation

No.of M2 Frequency of
Dose of
lines M2 lines
irradiated No. of M2
producing producing
ion beam lines tested
mutants mutants
(Gy) ) .
against Xoo  against Xo00
10 69 0 0
15 63 4 0.063
20 86 2 0.023
25 93 1 0.011
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Table 2. Selected M3 Lines Genetically Fixed for
Resistance against Xanthomonas oryzae Japanese Race
1A

Dose of Lesion Culm
Line Panicle
irradiated ion  length length
name number
beam (Gy) (mm) (cm)

Original cultivar
IR24 Not irradiated 93.1 60.8 8.8

Resistant M3 line

R-1 15 43 57.4 10.6
R-2 15 14.2 61 8.7
R-3 15 8.6 60.9 12.2
R-4 15 11.9 50.1 9.3
R-5 20 10 54.2 52
R-6 20 55 45.2 6.3
R-7 25 5.6 64.5 12

I

Flgure 1. Reaction of IR24 (left three leaves) and R-1 line
(right three leaves) to Xanthomonas oryzae (Xo0) Japanese
race I1A. The scale bar indicates 1cm. This photo was
taken 19 days after Xoo inoculation.
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Table 3. Number of Growing Plants 20 Days after
Irradiation of Ion Beam in Trifoliate Orange

Dose No. of seeds No. of growing
(Gy) irradiated plants“

5 48 26

10 48 8

30 48 8

50 48 177

70 48 14=

“These plants were probably appeared from non-irradiated
portion of embryo.
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Table 4. Length of Thorn of Irradiated Plants 28 Months
after Irradiation of lon Beam in Trifoliate Orange

Plant Length of thorn
(Dose-No.) (mm)
5-11 76x0.2
5-12 8.4+0.3
5-21 95+0.3
5-22 8.3+0.6
5-31 8.7+04
5-41 8.1+06
5-42 105+04
5-51 10.7+£0.5
5-52 9.8+0.3
5-53 48+05
5-54 94+0.8
10-1 9.0+0.6
0 (control) 10.8+0.7
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Figure 2. Effect of ion beam on germination rate of
Aspergillus oryzae strains.
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