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ABSTRACT Pathogenic isolates of Alternaria mali produced host-specific toxin(AM-
toxin) in liquid culture. The toxin was also released by germinating spores of the

fungus. The physiological event of apple leaves induced by germinating spores was an
increased loss of electrolytes from susceptible leaves. This reaction was evident soon
after spore inoculation, indicating that the leakage was caused by AM-toxin from
germinating spores. Typical symptoms were developed only in susceptible leaves of
apple within 48hr after inoculation with pathogenic spores. Similar symptoms occurred

on susceptible leaves when non-pathogenic isolates plus AM-toxin were used.
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Table 1. Comparison of pathogenicity of Alternaria mali and phytotoxicity of AM-toxin produced by

the fungus on leaves of different cultivars of apple.

Susceptibility to

Necrosis rating of leaf with?

Cultivar -

pathogen Culture filtrate AM-toxin(10~5M)
Jumbo S ++ ++
Fuji MS + +
Moris MS + +
Hongweol R - —

* Leaves were inoculated with spore suspension (10° conidia/ml) of Altermaria mali.

Susceptibility was

shown according to the number of induced spots: Many spots, susceptible(s); a few spots, moderately

susceptible(MS); and no spots, resistant(R).

b Sensitivity of culture filtrate and toxin was indicated as sensitive(+-+), moderately sensitive(+) and.
insensitive(—), according to the necrotic area induced.

Fig. 1. Formation of the veinal necrosis on the
leaf of susceptible apple cv. Jumbo (left) by AM-
toxin. Right is the leaf of resistant apple cv. Hong-
weol.

faT B we HSTE 2418 & 4 ¢
Fom ozl &4 Kohmoto et al¥o] ]ahe]
= B3 v gz dvF - ZLTE (A,
kikuchiana),’® &7) « 4258 F(A. alternata
strawberry pathotype)’?eAx was v} 9
=},

2) FEE 2 HSTEE 9% F:Ese
2HHY BHEE WM

R REERE] Ju, PERIERE
o B, EHMHE] FY% 3RS g

100 20 _

£

o)

a

-5 415 'g

p= I3

2 5

+ -t

0. s

£50 I 410 =

—t

: S

© A
o

=

o =

j =4 5%

2 o

2 e

L 1 ) ]
4 8 12 20

Time after inoculation(hr)

nating spores of Aliermaria mali in water on glass
slides. Release of toxin was determined by dilution
end point of the germination fluids to cause veinal
necrosis on young susceptible leaves.
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Fig. 3. Loss of electrolytes from apple leaves by
spore inoculation. Each conductance from apple leaves
inoculated was adjusted by calculating the value of
each water control to 10x mhos, and was shown by
the net value of increased electrolyte leakage from
initial inoculation till each specific interval. Trea-
tments were as follows: —— O-——, susceptible tis-
sues inoculated with virulent spores; ,
moderate susceptible tissues inoculated with virulent
spores; —— A——, resistant tissues inoculated with
virulent spores, or susceptible and moderate suscepti-
ble tissues inoculated with avirulent spores.
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Fig. 4. Loss of ealectrolytes from apple leaves
induced by AM-toxin. Susceptible(——0——), mo-
derate susceptible( ) and resistant(——A
apple leaves were vacuuminfiltrated with AM-toxin
solution. Conductance of each ambient solution was
adjustedby caculating the value of each water controtl
to 10 mhos.
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Table 2. Effect of spore germination fluid of A. mali and AM-toxin on spore germination of saprophytic
A. alternata, Curvularia lunata and development of lesions on apple leaves.

Treatment” Cultivar Rate of spore No. of lesions
germination(%)? per cm?
A. alternata-+toxin Jumbo 85.5 25
A. alternata+s.g.f. (Susceptible) 82.0 19
A. alternata+d. w. 83.0 0
C. lunata-+toxin 90.5 15
C. lunata+s.g.f. 87.5 9
C. lunata+d.w. 88.0 0
A. alternata-toxin Hongweol 83.0 0
A. alternata+s.g. 1. (Resistant) 86.5 0
A. alternata+d. w. 88.0 0
C. lunata+toxin 87.0 0
C. lunata-ts.g.f. 82.5 0
C. lunata+d. w. 89.5 0

* Saprophytic spores of A. alternate and C. lunata were suspended in distlled water (d.w.), spore ger-
mination fluid (s.g.f.) of pathogenic A. mali and AM-toxin solution (toxin), respectively, and were

inoculated on apple leaves by spraying.

® After incubation of the inoculated leaves at 25°C for 24hr., rate of spore germination was examined

with a light microscope.

¢ After incubation of the inoculated leaves at 25°C for 48hr., brown spots on the leaves were counted.
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