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Selection of Mutants Resistant to Black Spot Disease of Japanese Pear

by Acute Irradiation of Gamma-rays
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Response of AK-toxin on
the leaf disk in resistant
mutant, IRB 502-11 T, to
black spot disease in
Japanese Pear cv. Shinsui
(Left to right, Original cv.
Shinsui, IRB 502-11 T, In-
termediate resistant cv.
Gold Nijisseiki, Resistant
cv. Chojuro).
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Response of AK-toxin on
the leaf disk in resistant
mutant, IRB 502-12 T, to
black spot disease in
Japanese Pear cv. Osa-
nijisseiki. (Left to right,
Original cv. Osanijisseiki,
IRB 502-12 T, Intermedi-
ate resistant cv. Gold Ni-
jisseiki, Resistant cv.Cho-
juro ).
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Chlorosis in the leaf of re-
sistant mutant, IRB 502~
12T, to black spot dis-
ease in Japanese pear cv.
Osanijisseiki.
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Table1 Comparison of leaf character between Original cultivar, Osanijisseiki and resistant mutant, IRB 502—12

T.
¥ E R * H OHE
Fresh weight of leaf Leaf area
Osanijisseiki 987, 14163, Img (100%) 36,3£6.9cm®  (100%)
IRB502—-12T 826,2£161,4 ( 84 ) 29.3%6.1 (81)
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Measured using ten intermediate leaves from five young shoots.

Selection of Mutants Resistant to Black Spot Disease of Japanese Pear
by Acute Irradiation of Gamma-rays

Black spot disease, caused by Allernaria
alternata 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’.

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. By acute irradiation of
gamma-rays, the selection of resistant mu-
tants to black spot disease had been per-
formed from 1987 using susceptible ‘Shinsui’
and ‘Osanijisseiki’. Resistant mutants to
black spot disease of ‘Shinsui’ (IRB 502-11 T)
and ‘Osanijisseiki’ (IRB 502-12 T) were se-
lected in 1989 and 1990, respectively (Fig. 1
and Fig. 2). These induced mutants exhibited

the same type of intermediate resistance to
black spot disease as that in the mutant ‘Gold
Nijisseiki’. The characteristics of IRB 502~
11 T is the same as the original cultivar Shin-
sui with the exception of resistance to black
spot disease, but on the other hand the char-
acteristics of IRB 502-12 T are not the same
as the original cultivar Osanijisseiki. Chloro-
sis in leaves and dwarfing of leaf size is
clearly observed (Fig. 3 and Table 1). This is
a very important problem since the charac-
teristics are related to the productivity of
pear fruit.

In the experiments, it was clear that the
selection of resistant mutant to black spot
disease is possible not only through induced
mutation by chronic irradiation but also by
acute irradiation, and that frequency of dete-
rioration in the characteristic in the case of
induced mutation by acute irradiation is very
much higher than that by chronic irradiation.
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