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Selection of Mutants Resistant to Black Spot Disease by Chronic Irradiation

of Gamma-rays in Japanese Pear cv. Osanijisseiki
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Fig.1 Response of crude AK-toxin on the leaf
disk in resistant mutants, IRB 502-13 T, 14
T, 17 T, 18 T, to black spot disease in Japa-
nese pear cv. Osanijisseiki. (Left to right,
Original cv. Osanijisseiki, IRB 502-13 T, 14
T, 17T, 18 T, Intermediate resistant cv.
Gold Nijisseiki, Resistant cv. Chojuro ).
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Fig.2 Response of AK-I toxin on the second leaf
in resistant mutants to black spot disease in
Japanese pear cv. Osanijisseiki. (Left to
right, Original cv. Osanijisseiki,IRB 502-13
T,14T,17T,18T,).
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Table1l Selection of resitant mutants to black spot disease of Japanese pear ‘Osanijisseiki’ by chronic irradiation

of gamma-rays in the Gamma Field,
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Strain number Distance from Dose rate Planted year Selected year Years for

5°Co source (mGy_hr) selection

IRB 502—13T 40 14,2 1986, 3. 4 1991 5
IRB502—14T 40 14,2 1989, 3. 4 1991 5
IRB502—17T 40 14,2 1989. 3.4 1993 7
IRB 502—18T 40 14.2 1989.3.4 1993 7

Selection of Mutants Resistant to Black Spot Disease by Chronic Irradiation
of Gamma-rays in JapanesePear cv. Osanijisseiki

Black spot disease, caused by Alternaria
alternala Japanese pear pathotype, is one of
the most serious diseases of the susceptible
cultivars of Japanese pear, ‘Nijisseiki’, ‘Shin-
sui’ and ‘Osanijisseiki’. The susceptibility is
controlled by a single dominant gene. It has
been known that the susceptible cultivars are
heterozygous, and the resistant cultivars are
recessive homozygous. By chronic irradia-
tion of gamma-rays at the Gamma Field of
Institute of Radiation Breeding, NIAR, a re-
sistant mutant (y-1-1) to black spot disease
from the susceptible ‘Nijisseiki’ was discov-
ered in 1981, and was registered in 1991 as a
new Japanese pear cultivar ‘Gold Nijisseiki’.
Nine resistant mutants including ‘Gold Nijjis-
seiki’ were selected by an established selec-
tion method as resistant mutants to black
spot disease of Japanese pear.

The Institute of Radiation Breeding, in
cooperation with Tottori Horticultural Ex-
periment Station has carried out collabora-
tive research on radiation breeding for selec-
tion of resistant mutants to black spot disease
in Japanese pear. Using chronic irradiation
of gamma-rays, the selection of resistant mu-
tant to black spot disease has been performed
since 1986.

In 1986, young trees of the Japanese pear
cultivar Osanijisseiki, susceptible to black
spot disease, were planted in the Gamma
Field at the position of 40, 50, 60, 70 meters
from the **Co source. In 1991 and 1993, four
buds sprouted, a resistant mutant to black
spot disease, were selected on the young trees
at 40 meters from the **Co source (Fig.l and
Table1). By treatment with 10 ¢ of 107°M
AK-I toxin on the 2 nd leaf of each developed
shoot, the resistant mutants (IRB502—13 T,
14 T,17 T, 18 T) were tested (Fig.2). These in-
duced mutants exhibited the same type of in-
termediate resistance to black spot disease as
that in a mutant ‘Gold Nijisseiki’. The char-
acteristics of the four mutants are the same
as the original cultivar Osanijisseiki with the
exception of resistance to black spot disease.
It is necessary to examine other characteris-
tics of the four mutants, for example, from
the points of view of tree growth, fruit char-
acter and self-compatibilitiy.
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