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Isolation and Characteristics of Bacillus thuringiensis Strain BtTH109
which is Toxic against Root-Knot Nematode Meloidogyne incognita
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Abstract — In order to microbially control root-knot nematode(Melotdogyne incognita) in tomato,
a strain BtTH109 of Bacillus thuringiensis producing root-knot nematocidal toxin was isolated.
The strain BtTH109 was identified B. thuringiensis subsp. indiana(serotype 16) based on flagella
antigenicity, biochemical properties, and morphological characteristics. The strain BtTH109 have
extracellularly produced a root-knot nematocidal toxin, which was very toxic against not only egg-
hatch but also the 2nd-nematode larva of root-knot nematode in vitro.
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Fig. 1. Morpnoiogy of Bacillus thuringiensis strain BtTH
109 on phase contrast microscope.

Symbols: (), endospore; (1), delta-endotoxin; 1, strain
BtTH109; 2, B. thuringiensis subsp. mdiana(type st-
rain)
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Table 1. Biochemical properties of B. thuringiensis st-
rain BtTH109

e

BtTH109

Strains™.
Biochemical properties

Rod-shaped +

Endospores produced +

Motile + - -

Gram stain + +

Parasporal crystals D and C C

Catalase + +

Lipase(olive oil) + +
+
+
+

Reference

Nitrate reduced to nitrite +

Anaerobic growth -+

Lecithinase +
B-galactosidase - -
Arginine dehydrogenase + +
Lysine decarboxylase — —
Ornithine decarboxylase - -
Urease — —
Tryptophan deaminase — —
H,S production - -
Indole production - —
Acetoin production — -
Citiate Utilization + —
Gelatin liqutfication +

Glucose fermentation — -
Casein hydrolysis -+ +
Oxidative utilization;

L-Mannaitol — —
Inositol - —
Sorbitol - —
Rhamnose — -
Sucrose — —
Melibiose — o
Amygdalin = -~

D-Xylose = —

[.-Arabinose — —

D-Glucose + - -

Notes: Reference; Bacillus thurngiensis subsp. indiana
(type strain), -+; positive, —: negative, D; diamond
shape, D and C; mixture of diamond and cuboid shape
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Table 2. H agglutination of strain BtTH109 with anti-
sera of Bacillus thuringiensis serotype

Serotype Subspecies Reference Strain BtTH109

1 thuringiensis — —
2 finitimus — —
3 alest: — —
4 dendrolimus — —
2 galleriae — —
6 entomoctdus — —
7 aawat — —
8 morvisont — —
9 tolworthi — -
10 darmstadiensis — -
11 foumanoffi — —
12 thompsont — —
13 parkistant — —
14 israelensis — -
15 dakoda - -
16 indiana + +
17 fohokuensts — —
18 kumamotoensts — —
19 tochigiensis - -
20 YUNNANENSsIS - —
21 colmeri — —
22 shandongiensis - -
23 japonensis — -
24 neoleonensis — —
25 coreanensis — -
26 stlo — —
27 IMEXICANENSIS — —
Symbols: Reference; B. thuringieriis subsp. indiana
(type strain), +; positive, —; negative.
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Table 3. Toxicity of cultured broth of the strain BtTH
109 against larvae of root-knot nematode

Mortality(%%
Sample after 2i(hr)
Supernatant 98.7
Delta-endotoxin 245
Mixture of cells and delta-endotoxins 234
Supernatant + mixture of cells and 100
delta-endotoxins
Control 5.5

The strain BtTH109 was cultured in TYG medium at
30C for 5 days in shaking incubator. 200 ug/m/ of de-
lta-endotoxin was introduced into the 2nd-larva of root-
knot nematode for toxicity test. Tap water was used
as control.

Table 4. The ratio of nematode egg hatching on expo-
sure time in cultured broth of the strain BtTH109

Ratio of nematode

Incubation time(day) egg hatching(%)

NExposure time(hr) 3 6 9 12
12 12 40 55 82
24 15 42 48 68
48 8 20 42 62
72 3 18 35 45
NC 18 48 65 93
PC 3 3 12 12

Symbols; PC: Crude purified nematocidal toxin from
the strain BtTH109 was used. NC: Tap water was used
for nematode egg hatching.
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