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Effect of Phosphate on the Growth and Toxin-Producing
Ability of a Bacterium Isolated from Nematode
Bursaphelenchus lignicolus

Mikiro Tapa, Akimasa OMIZU and Maszhide SHIROISHI
(Laboratory of Biological Chemistry)

The synthetic hasal medium for a bacterium isolated from the nematode, Bursap-
helenchus lignicolus, responsible for the rapid wilting of Japanese pines, was esta-
blished, By use of the medium, the effect of phosphate on the growth and toxin-
producing ability of the bacterium was investigated,

1) High concentration of the inorganic phosphate was required for the growth of
the bacterium, Optimal concentration for the growth was 100 mM, Glucose-i-phos-
phate could substitute for the inorganic phosphate, but ATP could not,

2) The toxin-producing ability of the bacterium was lost when incubated on
Bouillon medium, On the other hand, when incubated on the synthetic medium
containing high concentration of the inorganic phosphate or glucose-1-phosphate,
the toxin-producing ahility of the bacterium was induced,

3) The filtrate of pine leaf homogenate was essential for the production of toxin
by the bacterium, but the bacterium could not multiply on the filtrate,

These results suggest that in the body of nematode, the bacterium multiplies by
using a certain phosphorous compound as the growth factor, and also obtains toxin-
producing ability, and that in the pine, the bacterium released from nematode conv-
erts a specific compound into the pine wilt toxin,
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Table 1 Composition of the synthetic basal medium

Glucose 2.0 %
(NHy) 2804 0.5 %
KHsPO, 25 mM
KoHPQO, 75 mM
MgSQO47H0 0.05 %
MnSO4eTH20 0.013 %
NaCl 0.01 %

FeCIs 0 .1 mg 90/
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Fig. 3 Dependence of concentration of potassium phosphate in the
synthetic basal medium for growth of the bacterium,
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Table 2 Determination of pathogenicity of the bacterium cultured in different media

Number of bacterium inoculated

Medium
108 107 108 100 1010

Pine seedlings wilted*
Bouillon medium 0% 0% 20 % 60 % 100 %

Bouillon medium added pota-

ssium phosphate 0 0 40 100 100
Synthetic medium 0 20 40 100 100
Synthetic medium replased

phosphate and glucose by G- 0 20 60 100 100
1-P

* Five seedlings were used for one experiment,
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