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Screening Bacillus thringiensis strains against cotton bollworm
(Helicoverpa armigera) in Diaoluoshan primitive
tropic rainforest in Hainan
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Abstract: [Objective] This research aimed to select Bacillus thuringensis (Bt) with insecticidal activi-
ty against cotton bollworm (Helicoverpa armigera) from tropical rain forest reserves of Diaoluoshan to
provide new insecticidal protein genes for microbial biopesticide and transgenic crops. [Method) Soil sam-
ples were collected from Diaoluoshan at different heights above sea level. The Bacillus isolates were har-
vested following the approach of selection culture medium with sodium acetate at high temperature. Bt
strains producing parasporal crystal were recognized by microscope. Sodium dodecyl sulfate polyacrylamide
gel electrophoresis (SDS-PAGE) and mass spectrometry were used to identify Bt isolates. Then, bioassay

was carried out to detect the insecticidal activity of Bt crystalline inclusion. [Result] A total of 786 Bacillus
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were obtained from 253 soil samples,and 33 Bacillus isolates were further identified as Bt isolates with iso-

lation rate of 4. 2%. The bioassay against the second instar larva of Helicoverpa armigera indicated that 8

Bt isolates out of 33 strains showed insecticidal activity of 25% —85% against lavas of cotton bollworm.

[Conclusion) Eight Bt isolates were identified with insecticidal activity against lavas of the cotton boll-

worm. They may have new insecticidal genes and provide application possibility for cultivating transgenic

cotton.
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Fig.1 Observation of Bt isolates and crystalline inclusion by optical microscope( X1 500)
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Fig. 2 Observation of Bt crystalline inclusion under scanning electron microscope
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Fig. 3 Analysis of parasporal inclusion protein profiles by SDS-PAGE
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Table 1 Mass spectrometry analysis of crystalline inclusions of Bt isolates
Ly 4 it/ k ; . s -
Bt b HLIP T nz FEXY A 2 it Bt T AT {5/ %
. rotein band Corresponding . 2
Bt isolates . . Pep. count Protein score C. L
size accession No.
HNNO12 130 gi|227976386 3 6 0
HNNO21 60 gi]41688283 2 15 0
HNNO028 70 gi|4033727 6 13 0
HNNO037 130 gi]15721993 12 21 0
HNNO039 90 gi]201129 2 6 0
HNNO059 130 gi]3360519 6 9 0
HNNO063 65 gi|227976386 8 18 0
HNNO065 75 gi|17977981 9 12 0
HNNO085 130 i| 17385650 8 8 0
HNNO087 130 gi] 218235686 8 9 0
HNNO088 130 gi]23751165 6 8 0
HNNO090 60 gi| 201118 5 12 0
HNN105 60 gi|201122 6 16 0
HNN107 130 gi|234203282 6 9 0
HNNI110 140 gi| 16588691 4 13 0
HNNI111 30 gi|201102 5 10 0
HNN115 130 gi|474892 7 8 0
HNN117 130 gi]15143039 6 8 0
HNN149 75 gi]206939340 3 8 0
HNN153 45 gi|8567977 1 6 0
HNN156 45 gi| 16554960 1 5 0
HNNI161 45 gi]201103 5 13 0
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Table 2 Toxicity test against larvae of cotton bollworm
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HNNo021 55.0 W AE A Bipyramidy
HNNO028 50.0 AH Irregular
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HNNO039 75.0 BRJE Sphere
HNNO059 85.0 Wi TE Oval
HNNO088 25.0 1EJ5 A& Cube
HNN107 25.0 1EJ5 i Cube
HNNI110 80. 0 IEJ7 14 Cube
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