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Two Entomopathogenic Bacteria, Xenorhabaus nematophila K1 and
Photorhabaus temperata subsp. temperata ANU101 Secrete Factors

Enhancing Bt Pathogenicity against the Diamondback Moth, Plutella
xylostella
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ABSTRACT : Two entomopathogenic bacteria, Xenorhabdus nematophila and Photorhabdus temperata
subsp. temperata, are known to be potent against the diamondback moth, Plutella xylostella, when the
bacteria are injected into the hemocoel. This study investigated any pathogenic effect of their culture
broth on P. xylostella by oral administration. Only culture broth of both bacterial species did not give
enough pathogenic effects by the oral administration. However, when the culture broth was orally treated
together with Bacillus thuringiensis (Bt), both cell-free culture broth significantly enhanced Bt pathogenicity
against the 3rd instar larvae of P. xylostella. The culture broth was then fractionated into hexane, ethyl
acetate, and aqueous extracts. Most synergistic effect on Bt pathogenicity was found in ethyl acetate
extracts of both bacterial species. Thin layer chromatography of these extracts clearly showed that ethyl
acetate extracts of both bacterial culture broths possessed metabolites that were different to those of
hexane and aqueous extracts. These results suggest that the both entomopathogenic bacteria produce and
secrete different factors to give significant synergistic effect on Bt pathogenicity.

KEY WORDS : Xenorhabdus nematophila, Photorhabdus temperata subsp. temperata, Plutella xylostella,
Bt, Pathogenicity, Immunity
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Fig. 1. Effect of oral administration of different entomopathogenic bacteria on 2nd instar larvae of Plutella xylostella. (A) Photorhabdus
temperata temperata (Ptt) and Xenorhabdus nematophila (Xn) were cultured at 28°C for 48 h, in which the culture broth contained
5x10’ bacterial cells/ml. The culture broth was diluted with sterile distilled water. Diet cabbage was dipped into the culture broth and
was used to treat the larvae. (B) Bacillus thuringiensis (Bt, 32,000 IU/mg) was diluted with the sterile distilled water and uvsed to
treat the larvae with the method described above. Each dose treatment used 30 larvae with three replications. Mortality was estimated
at 48 h after the treatment. Different letters above standard deviation bars indicate significant difference among means at type I error

= 0.05 (LSD test).

100 - a
a

80
<
g 60 -
T b
5 40
Sl

b b
20 +
- -
control Prt Xn Bt Pti+Bt  Xn+Bt

Fig. 2. Synergistic effect of either culture broth of entomo-
pathogenic bacterium, Photorhabdus temperata temperata (Ptt)
or Xenorhabdus nematophila (Xn) on pathogenicity of Bacillus
thuringiensis (Bt} against 2nd instar larvae of Plutella xylostella.
Ptt and Xn were cultured at 28°C for 48 h, in which the culture
broth contained 5x107 bacterial cells/ml. Diet cabbage was
dipped into the culture broth or the culture broth containing Bt
in a dose of 5 ppm and was used to treat the larvae. Control
represents cabbage soaking in water. Each dose treatment used
30 larvae with three replications. Mortality was estimated at 48
h after the treatment. Different letters above standard deviation
bars indicate significant difference among means at type I error
= (.05 (LSD test).
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Fig. 3. Synergistic effect of organic extracts of bacterial culture broth on pathogenicity of Bacillus thuringiensis (Bt) against 2nd instar
larvae of Plutella xylostella. Photorhabdus temperata temperata (Ptt) and Xenorhabdus nematophila (Xn) were cultured at 28°C for
48 h, in which the culture broth contained 5x10” bacterial cells/ml. After removing bacterial cells by centrifugation at 7,000 rpm for
20 min, the supernatant was used for sequential extraction of organic materials with hexane (HEX) and ethyl acetate (EEX) as
described in materials and methods. Diet cabbage was dipped into each extract or the extract containing Bt in a dose of 5 ppm and
was used to treat the larvae. Control represents cabbage soaking in water. Each dose treatment used 30 larvae with three replications.
Mortality was estimated at 48 h after the treatment. Different letters above standard deviation bars indicate significant difference

among means at type I error = 0.05 (LSD test).
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Fig. 4. Thin layer chromatogram of three extracts of two
bacterial culture broth. Photorhabdus temperata temperata (Ptt)
and Xenorhabdus nematophila (Xn) were cultured at 28°C for
48 h, in which the culture broth contained 5x10 bacterial cells/ml.
After removing bacterial cells by centrifugation at 7,000 rpm for
20 min, the supernatant was used for sequential extraction of
organic materials with hexane (HEX) and ethyl acetate (EEX)
as described in materials and methods. Remaining aqueous
(AQU) phase was used for residual effect. The extract (200 ul)
was loaded and developed on PLC plate (20 cm) with isopro-
panol:water (9:1, v/v). Spots were visualized with iodine vapor
and compared with known materials: benzylideneacetone (BZA),
proline-tyrosine (PY) and acetylated phenylalanine-glycine-valine
(Ac-FGV).
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