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Development of a Radiation Breeding Method Using Iz Vitro Culture in Banana
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Fig. 1. Differentiation of banana in solution media
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Fig.3. Mutants of regenerated plants derived from
irradiated shoot mass
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of regenerated plants from shoot mass by gamma ray irradiation in banana.

Development of a Radiation Breeding Method Using In Vitro Culture in Banana

Banana ranks second in fruit production in
the world and is one of the most important
staple foods in tropical regions. However, the
breeding of hanana faces difficulty owing to
three reasons. These are female infertility
trait, very low propagation by vegetative
division and a huge crop. It is recognized that
an effective mutation breeding is the only
measure to overcome the difficulties of
banana breeding.

There is a great demand for superior varie-
ties of banana in the world. Also, dwarf-type
mutant varieties are required to avoid
typhoon damage to banana in Japan. The
Institute of Radiation Breeding, in collabora-
tion with Okinawa Prefecture, has developed
a method of radiation breeding and is aiming
at the breeding of dwarf-type mutant varie-
ties of banana.

Using the cultivar ”Sanjakushu” (Mwusa spp.
AAA Group), a callus was induced on shoot
tip segments excised from young shoot, and
shoot mass and regenerated plants were
obtained from the callus.

Shoot mass was preferably produced from
the callus on media supplemented with 5 mg/1
benzyl aminopurine (BA) and 2 mg/1 naph-
thaleneacetic acid (NAA), and shoot elonga-
tion from the shoot mass was accelated on
MS media supplemented with 2 mg/]1 BA and
1-2mg/1 NAA (Fig.1l). Rooting from the
shoot was promoted on MS media supple-
mented with 2 mg/1 NAA.

Shoot mass transferred to solid media was
irradiated with gamma rays to total doses of
5-480 Gy at 9 levels of dose rate and radiosen-
sitivity was investigated based on survival
rate and elongation. Evidently, radiosensitiv-
ity of shoot mass depended on the dose rate
(Fig.2). The optimum dose of irradiation on
shoot mass was presumed to be 40-80 Gy at
2 Gy/hr, 20-40 Gy at 8 Gy/hr and 10 Gy at 64
Gy/hr.

Mutation of regenerated plants derived
from the irradiated shoot mass was investi-
gated 4 months after acclimatization. The
mutant percentage of 1,280 regenerated
plants was 34.59, which consisted of 26.3%
long leaf, 5.49% round leaf and 2.79§ others.
The long leaf-type appeared as frequently as
209% in all plots and should be considered to
be mutation through culture process. The
others, including leaf mutated characters and
long stalk, can be induced by radiation
(Fig.3).

Further investigation on stability of the
mutants and selection of agronomically
useful mutants are in progress.
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