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Reisolation of the Pathogens from Wilted Red Pine Seedlings Inoculated with
the Bacterium-carrying Nematode, and the Cause of Difference
in Pathogenicity among Pine Wood Nematode Isolates
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This paper shows that aseptic red pine seedlings inoculated with the aseptic

nematode (AOKD-3) carrying the bacterium (Bacillus cereus strain HY-3) wilt while

those inoculated separately with the aseptic nematode (AOKD-3) and the bacter-

ium (HY-3) do not. These findings indicate that the phenylacetic acid producers

accompanying the nematode are the pathogen of the pine wilt, conforming to Koch’

s four principles. The fact that the weakly pathogenic isolate of nematode cannot

so effectively wilt the seedling as the strongly pathogenic isolate, no matter how

pathogenic a bacterium accompanies it, suggests that inherent characters such as

mobility and propagation of the nematode are also important for the nematode to

wilt the seedling.
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Fig. 1 Inoculation site of the red pine seedling.
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Table 1 Wilting ratios of red pine seedlings inoculated
with aseptic pathogenic nematode isolate
(AOKD-3) and pathogenic B. cereus strain
HY-3

Wilting Ratio
Inoculum Day® 1 3 5 7
Run

AOKD-3+HY-3 I 0/5 4/5 4/5 4/5
I 0/5 4/5 4/5 4/5
m o/5 5/5 5/5 5/5
N 0/5 4/5 4/5 4/5
vV 0/3 4/5 4/5 4/5
Vi 0/5 5/5 5/5 5/5
Average 26/30=87%

AOKD-3 1 0/5 0/5 0/5 0/5
I o0/5 0/5 0/5 0/5
mw o/5 0/5 0/5 0/5
v 0/5 0/5 0/5 0/5
0/5 0/3 0/5 0/5
VI 6/5 0/5 0/5 0/5
Average 0/30=0%

<

HY-3 I 0/3 0/5 0/5 0/5
I 0/5 0/5 0/5 0/5
il 0/5 0/5 0/5 0/5
v 0/5 0/5 0/5 0/5
\2 0/5 0/5 0/5 0/5
VI 0/5 0/5 0/5 0/5
Average 0/30=0%

Sterilized I 6/5 0/5 0/5 0/5
Water In 0/5 0/5 0/5 0/5
m o0/5 0/5 0/5 0/5
v 0/5 0/5 0/5 0/5
) 0/5 0/5 0/5 0/5
VI 0/5 0/5 0/5 0/5

Average 0/30=0%

a) Day after inoculation
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Table 2 Reisolation of the nematode as well as the
phenylacetic acid (PA) producer from wilted
aseptic red pine seedlings inoculated with
aseptic nematode (AOKD-3) carrying B. cer-
eus strain HY-3

Inoculum Parts Nematode PA-producer

AOKD 3-+HY-3 Inoculated site +2 +

Other parts® + +
AOKD-3 Inoculated site + -
Other parts + -

a) Parts other than inoculated site
b) Reisolated
¢) Undetected
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Table 3 Wilting ratios of red pine seedlings inoculated
with weakly pathogenic nematode isolate
(OKD-1) and pathogenic B. cereus strain
HY-3

Wilting Ratio

Inoculum Day® 1 3 5 7

Run

OKD-1+HY-3 I 0/5 2/5 3/5 4/5
m 0/5 1/5 3/5 3/5
m o/5 1/5 2/5 2/5
1\ 0/5 0/5 0/5 0/5
0/5 0/5 0/5 0/5
VI 0/5 0/5 0/5 0/5
Average 9/30=30%

HY-3 I 0/5 0/5 0/5 1/5
11 0/5 0/5 0/5 0/5
m o/5 0/5 0/5 0/5
v 0/5 0/5 0/5 0/5
v 0/5 0/5 0/5 0/5
Vi 0/5 06/5 0/5 0/5
Average 1/30=3%
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Table 4 Wilting ratios of red pine seedlings inoculated
with weakly pathogenic nematode isolate
(OKD-1) and pathogenic B. megaterium strain
HY-17

Wilting Ratio
3 5

=1

Inoculum Day® 1

Run

OKD-1+HY-17 I 0/5 3/5 3/5 3/5
11 2/5 2/5 2/5 2/5
m o/5 1/5 2/5 3/5
v 0/5 3/5 3/5 3/5
v 2/5 3/5 3/3 3/5
VI 0/5 3/5 3/5 3/5
Average 17/30=57%

HY 17 I 0/5 0/5 0/5 0/5
I 0/5 0/5 0/5 0/5
mw o/5 0/5 0/5 0/5
\'s 0/5 0/5 0/5 0/5
v 0/5 0/5 0/5 0/5
VI 0/5 0/5 0/5 0/5
Average 0/30= 0%

OKD-1 I 0/5 0/5 1/5 1/5
nm o0/s 2/5 3/5 3/5
m o0/5 1/5 3/5 3/5
1\ 0/5 0/5 0/5 0/5
1 0/5 0/5 0/5 0/5
vi. 0/5 0/5 0/5 0/5
Average 7/30=23%

OKD- 1 I 0/5 1/5 1/5 1/5
Im o0/5 0/5 0/5 0/5
moo0/5 0/5 0/5 0/5
v 0/5 1/5 1/5 1/5
v 0/5 0/5 0/5 0/5
Vi 0/5 0/5 0/5 0/3
Average 2/30=7%

OKD-3 I 0/5 1/5 3/5 3/5
1I 0/5 4/5 5/5 5/5
11l 0/5 3/5 4/5 5/53
v 0/5 2/5 3/5 3/5
v 0/5 5/5 5/5 5/5
VI 0/5 1/5 3/5 3/5
Average 24/30=80%

OKD 3 1 0/5 1/5 2/5 4/5
I 0/5 4/5 5/5 5/5
Il 0/5 3/5 5/5 5/5
v 0/5 2/5 3/5 4/5
v 0/5 2/5 4/5 4/5
i 0/5 1/5 3/5 5/5
Average 27/30=90%

Sterilized 1 0/5 0/5 0/5 0/5
Water Im o0/5 0/5 0/5 0/5
il 0/5 0/5 0/5 0/5
N 0/5 0/5 0/5 0/5
v 0/5 0/5 0/5 0/5
Vi 0/5 0/5 0/5 0/5

Average 0/30=0 %

Sterilized I 0/5 0/5 0/5 0/5
Water mn o0/5 0/5 0/5 0/5
m o/5 0/5 0/5 0/5
v 0/5 0/3 0/5 0/5
v 0/5 0/5 0/5 0/5
Vi 0/5 0/5 0/5 0/5

Average 0/30=0%

a) Day after inoculation

a) Day after inoculation
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