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In vitro selection of a mutant resistant to Alternaria blotch disease in ‘Indo’ Apple.
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Fig. 1 Response of AM-toxin on the in vitro leaves
in the resistant mutant induced from ‘Indo’
apple to Alternaria blotch disease and control
cultivars, ‘Indo’, ‘Fuji’ and ‘Gala’ (Left to right).
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Fig. 2 Response of AM-toxin on the in vivo leaves in
the resistant mutant induced from ‘Indo’ apple
to Alternaria blotch disease and control culti-
vars, ‘Indo’ , ‘Fuji’ and ‘Gala’ (Left to right).
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Table 1 Response of AM-toxin on the in vitro leaves in the control cultivars, ‘Indo’, ‘Redgold’, ‘Golden Delicious’, ‘Fuji’ and
‘Gala’. Data were shown 48 or 72 hour after treatment with crude AM-toxin in the darkness at 28°C.
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finl Rate of dilution
Cultivar

x 1 x10 X100
Indo H ~ A +~ A/~ —/-
Redgold A~ A~ N ARt .
Fuji —/= —/- -/=
Golden Delicious —/- - /-
Gala -/- —/= .
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Table 2 Response of AM-toxin on the in vivo leaves in the control cultivars, ‘Indo’.

Data were shown 48 or 72

hour after treatment with crude AM-toxin in the darkness at 28°C.
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Leaf position on the shoot tip

Rate of dilution

1 2 3 4 5
X 1 -/ b -+ A= +/+HH+
X 10 -/ HH /A -/ /4 +/+
X100 + /4 —/+ —/+ —/+ =/+

In vitro selection of a mutant resistant to Alternaria blotch disease in ‘Indo’ Apple.

Alternaria blotch disease, caused by Al-
ternaria alternata apple pathotype, is one of
the most serious diseases of the susceptible
cultivars of apple, ‘Indo’, ‘Redgold’ and ‘Red
Delicious’. Some fungal pathogens, including
A. alternata apple pathotype, produce host-
specific toxins. Such toxins are useful for
quantitative detection of differences in sus-
ceptiblity to the pathogen. By the use of
acute irradiation of gamma-rays to in vitro
cultured shoots, the selection of a resistant
mutant to Alternaria blotch disease has
been performed using crude AM-toxin.

In vitro cultured shoots were irradiated
at 2.5 or 5.0 Gy/h to a total dose of 80 Gy. After
micropropagation in VM,-VMj; generation,
screening tests using crude AM-toxin were
conducted through each generation of shoot
culture. A virulent strain (AKI-3) of A. alter-
nata apple pathotype was used in the experi-
ment. Harvested leaves from in vitro cul-
tured shoots were kept for 48 or 72 hours in
a moist condition and in darkness at 28 C.

In susceptible ‘Indo’ and ‘Redgold’, which
show typical symptoms with crude AM-toxin,
necrotic lesions appeared on harvested in vi-

tro leaves. On the other hand, necrosis was
not observed in half or full resistant ‘Fuji’,
‘Golden Delicious’ and ‘Gala’ (Tablel). In
susceptible ‘Indo’, the necrotic area was
smaller on the in vitro leaves than on the in
vivo leaves (Table 1 and Table 2).

6,492 in vitro shoots irradiated at 2.5 Gy/h
and 3,602 in vitro shoots irradiated at 5.0 Gy/h
were tested in the VM;-VM; generations. A
resistant mutant to Alternaria blotch disease
was selected from the treatment at 5.0 Gy/h.
After treatment with crude AM-toxin on
the in vitro and in vivo leaves, no necrotic
areas were observed in the resistant mutant
(Fig. 1 and Fig. 2). In these experiments, it is
confirmed that resistance to Alternaria blotch
disease in the resistant mutant is clearly
higher than that of the original ‘Indo’ apple.
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