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Mutation Induction in Rice by Soft X-ray Irradiation.
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Fig. 1 A compact soft X-ray apparatus.
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Fig. 3 Albino mutant found in M2 progeny of the
soft X-ray irradiated seeds.
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Fig. 2. Effect of soft X-ray and gamma ray irradiation on survival rate, plant height and seed fertility.
B Embryos facing towards irradiation source.
[l Embryos facing away from irradiation source.

Mutation Induction in Rice by Soft X-ray Irradiation

that embryos were set facing toward the irradia-
tion source was lower than that facing away from
the irradiation source. The more the irradiation
dose and the lower lamp voltage is, the more re-
markable this tendency becomes. On the other
hand, such a difference can not be observed in
gamma-ray irradiation. In every case, LDs of soft
X-ray irradiation is lower than that of gamma-
ray irradiation. The proper irradiation dose, the
dose with which seed fertility is reduced by half,
is 350Gy in 20kVp, 260Gy in 60kVp, 280Gy in 100
kVp soft X-rays, and 250Gy in gamma ray, when
the embryo is set to the irradiation source.

The effect of soft X-ray irradiation becomes
higher as the lamp voltage becomes higher. In soft
X-ray irradiation, the difference between embryos
were set facing toward and facing away from the
irradiation source becomes bigger as the lamp
voltage becomes lower. This is supposed to be due
to a weak penetration force of long wavelength
soft X-rays under low lamp voltage.

Albino mutants were found in the M, progeny
of the soft X-rays irradiated seeds (Fig. 3). It was
confirmed that soft X-rays can induce mutation
with high frequency. (Kenzo Miyahara)

Recently a compact soft X-ray irradiation ap-
paratus was developed (Fig. 1) and is rapidly
spreading in various institutes as a mutagen, be-
cause it is not under strict control in use. As few
studies have been made on efficient mutation in-
duction by soft X-ray irradiation, it is desirable to
establish an efficient technique for mutation in-
duction. Therefore, we analyzed the effect of soft
X-ray irradiation on viability, plant height, and
fertility of rice plants, comparing them with those
of gamma ray irradiation.

Dry seeds of rice variety ‘Koshihikari’ were ir-
radiated with gamma rays and soft X-rays at a
dosage rate of about 50Gy per hour with various
lamp voltages. For each experiment, we set up
two treatments, embryos were set facing toward
and facing away from the irradiation source. We
irradiated 100 seeds at each treatment. These
seeds were soaked in 32°C water for 2 days, sown
in small pots separately and grown under natural
conditions. Four weeks after sowing, plant height
and viability were measured. After transplanting
to a paddy field, rice plants were raised. Four
weeks after heading, seed fertility was investi-
gated. The M, seeds were sown for a selection of
albino mutant.

Viability and plant height 4 weeks after seed-
ing and seed fertility decreased according to in-
crease of the radiation dose (Fig. 2). In most cases
in soft X-ray irradiation, each value in the case
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