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Selection of Mutants with High Resistance to Black Spot Disease Derived

from the Japanese Pear ‘Gold Nijisseiki’ by Irradiation of Ganmma-rays
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Response to crude AK ~toxin on the leaf disk of IRB 50220 and
-24, induced mutants with high resistance to black spot disease.
Leaf disks were checked at 48 hafter toxin treatment.
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Response of 10° M AK-toxin on the leaf disks at 48 h after treatment.
IRB 502-20 (left), ‘Gold Nijisseiki’ (center) and ‘Nijisseiki’ (right).

1 st to 5 th leaves of the shoot tip (upper to lower).
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Table 1. Induced mutants with high resistance to black spot disease derived from ‘Gold Nijisseiki’ by irradiation of gamma-rays.
Cultivar Leaf position from shoot tip
Irradiation
or Strain 1 2 3 4 5
Mutant IRB 502-20 Acute 0.1 0 0 0 0
IRB 502-21 Y 0.2 0.1 i} 0 0
IRB 502-22 Vi 0.2 0 0 0 0
IRB 502-23 n 0.1 0.1 0 [} 0
IRB 502-24 Chronic 0.1 0.2 0 0 0
IRB 502-25 Vi 0.1 0 0 0 0
Control Nijisseiki — 3.8 3.8 3.8 3.8 3.5
Gold Nijisseiki — 2.0 2.2 2.0 0.5 0.1
Chojuro — 0 0 0 0 0
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Severity symptoms are presented as follows, 0 : no necrotic lesions, 1: a few at the cut end, 2 : at about 1 mm from
the cut end, 3 : at about 2 mm from the cut end, 4 : lesions involving the whole disk.

Selection of Mutants with High Resistance to Black Spot Disease Derived
from the Japanese Pear ‘Gold Nijisseiki’ by Irradiation of Gamma-rays

By chronic irradiation of gamma-rays at
the gamma field in the Institute of Radiation
Breeding, NIAR, a resistant mutant (y-1-1)
to black spot disease form the susceptible
‘Nijisseiki’ was discovered in 1981, and was
registered in 1991 as a new Japanese pear
‘Gold Nijisseiki’. Nine resistant mutants in-
cluding ‘Gold Nijisseiki’ were selected by an
established selection method as resistant to
black spot disease of Japanese pear. ‘Gold Ni-
jisseiki’ didin’t exhibit complete resistance to
black spot disease, but showed intermediate
resistance. Therefore, selection of mutants
with high resistance to black spot disease
from ‘Gold Nijisseiki’ by acute or chronic ir-
radiation of gamma-rays was performed.

In the experiment of induced mutation by
acute irradiation of gamma-rays, dormant
scions of ‘Gold Nijisseiki’ were irradiated at a
dosage of 2.5 Gy per hour, total exposure of
60 and 80 Gy, in March 1986. After irradia-
tion, dormant scions were grafted on pear
seedling in the nursery. In the experiment of
induced mutation by chronic irradiation of
gamma-rays, nursery plants of ‘Gold Nijis-
seiki’ were planted at distances of 45, 53 and
61 m from the ®*Co source in the gamma field
in March 1990. Screening tests using crude

AK-toxin produced by Allernaria alternata

had been performed from 1987 to 1994.

In the experiment of induced mutation by
acute irradiation of gamma-rays, three mu-
tants (IRB 502-20, -21, -22) and one mutant
(IRB 502-23) with high resistance to black
spot disease were selected on total exposure
of 60 and 80 Gy, respectively. In the experi-
ment of induced mutation by chronic irradia-
tion of gamma-rays, two mutants (IRB 502~
24, -25) with high resistance to black spot dis-
ease were selected at a distance of 45 m from
the “Co source (Table 1).

The degree of resistance of the six mutants
to crude AK-toxin (Table 1, Fig. 1) or puri-
fied AK-toxin (Fig. 2) was measured and
compared with ‘Nijisseiki’, ‘Gold Nijisseiki’
and with a resistant ‘Chojuro’. The six in-
duced mutants were not completely resistant
to black spot disease as response of AK-
toxin on the young leaves was observed. In
the future, it will be necessary to examine the
characteristics of the six mutants, for exam-
ple, tree growth and fruit character.

(Toji YOSHIOKA and Tetsuo MASUDA)

T319-22 KELRIGNELRENTRAEAE 3 5
EMORPER B2 YR R SR A R B
Institute of Radiation Breeding, NIAR, MAFF
Ohmiya-machi, Ibaraki, 319-22, JAPAN



