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Isolation of Pine-wilting Bacteria Accompanying Pine Wood Nematode,
Bursaphelenchus xylophilus, and Their Toxic Metabolites

Kazuyoshi Kawazu, Hideaki Yamashita, Akio Kobayashi,
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Based on the observation that ray parenchyma cell death took place prior to
nematode population increase in pine wood, the authors suspected that any
microorganisms carried by pathogenié nematodes would be involved in the path-
ogenic process. The authors screened pathogenic nematode-accompanying
microbes for their toxicity against cultured cells of Pinus thunbergii and isolated
and identified 3 toxic strains, Bacillus cereus HY-3, B. subtilis HY-16, and B.
megaterium HY-17, whose toxic products were identified as phenylacetic acid.
Inoculation of pine seedlings with the toxic bacterium alone did not cause the
seedling to wilt, but inoculation of pine seedlings with the toxic bacterium carried
by weakly pathogenic nematodes wilted the seedling as much as strongly path-
ogenic nematodes. These results suggested that phenylacetic acid-producing

bacteria could invade pine trees by accompanying pine wood nematodes, and

produce phenylacetic acid, a toxic metabolite, in the wood.
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fluorescein dlacetate (FDA)

FDA soln.

1 drop

(R
1 drop stalning { 2%,
“III"5Mn -

2 m! of test solutlon

5°C

+ microscopic analysis
18 ml suspension cuiture of fluorescence
of Pinus thunbergii

(10,000 cells / ml)

A fluorescence microscopic assay for toxicity
against pine cells using FDA,

Fig. 1
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Tips of wilted pine

— filtered

Nematodes

— sterilized with 0.1% merthiolate
— washed with sterilized water

— spread on agar medium*

— incubated at 27°C

Bacteria

— phytotoxicity tested by FDA staining test

*; Nutrient broth
Czapek-Dox
Sabouraud
Potato-sucrose-malt extract

Fig. 2 Scheme of from

nematodes.

isolation of microbes
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Fig. 3 Toxicity of the 3 strains of isolated bacteria
against pine cells.

Cuiture broth (5 ¢)

centrifuged
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Fig. 4 Scheme of isolation of the active product from
the toxic broth.
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Fig. 5 Toxicity of phenylacetic acid against pine cells.
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¥ Bacillus sp. & L TiE, KD 5 ¥k B. cereus (AKU
233) ¥k, B. cereus (AKU 234) ¥, B. subtilis (IFO
3013) ¥k, B. subtilis IFO 3009) ¥k, B. megaterium
(AKU 203) #k#%Hw7z,
7 LEEBOER
WMFMEOREE T e 2k, Wl EE L (RP20-2,
15,000rpm X 10min), WEOMIEERE QLER) %
WEL 72, B (50mé) (3, pHEIEH, IN HCl T
pH4 0l FR%s L, BEle— L T, Methie 51
&% M, BRI FLINCERLRE, 209 b
4wl %, GLC OAxIEEic L » T 7 » = LEfEE %
el 7z, ERIEER, SERHE L7 £ =L
Begme Table 1oy, RBL Tk 7
T ZNVBERE R HEREL 128Y, 7 = = VEERRO 7 u =y
FEAEMRAI 3 5 MIC (25u/ml) D% Bz Tw
2003, HY-3, HY-16, HY-17#LIFMZ13203%k
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TAHIE, »u)HRACHEAT 525 EERICK
XWENHDL I ENMLD L -7, REEEHRR
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Table 1  Phenylacetic acid productivity of nematode-
accompanying bacteria and other strains of

the same species

strain weight of wet cell ol PA content

(g) (xg/m broth)
HY-3 0.97 8.2 48.60
HY-16 0.65 8.1 70.80
HY-17 0.86 8.2 60.10
203 0.18 8.2 39.45
3013 0.40 8.60 4.46
3009 0.75 8.65 11.38
233 0.66 8.62 7.87
234 0.51 8.50 10.70
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BAIL, 1EMEEL THA 2> F 2 7~OMED
2R L. ZORAEEFEE 1 ARL2D104
TOMEBEIC L OEREL, 0, 8BE 1 X105 1 X
105, 1 X10*cells/10p» HY- 3 ¥R EH, 50085/
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BHLZXi2LY, FREETA £ F 2 7 h 0w
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Table 2 Pine seedling-wilting activity of Bacillus cereus

HY-3
ratio of wilting seedling
1 3 5 7 (day)

OKD 3# 0/5 1/5 3/5 3/5
OKD-1% 0/5 0/5 0/5 0/5
HY-3 10° cells™ 0/5 0/5 0/5 1/5
HY-3 10° cells® 0/5 0/5 0/5 0/5
HY-3 10* cells® 0/5 0/5 0/5 0/5

OKD 1 with HY-3 10°cells® 0/5 2/5 3/5 4/5

OKD-1 with HY-3 10°cells® 0/5 0/5 0/5 0/5

OKD-1 with HY-3 10%cells® 0/5 0/5 0/5 0/5

H,O only (control) 0/5 0/5 0/5 0/5

a) 500 nematodes/seedling
b) bacterial cells/seedling
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