O
s
AO
O

RS 45(3): 357~362 (2006)
Korean J. Appl. Entomol.

2 EYoZRE| ZEWHAN NI Bacilus thuringiensis #%2| 22| 4
MEZHY

Acio} - A4 - ZOj3} - Yy - HEA' . feW
Fuviehn SUYRste SR, e SANE SYTiaTe

Isolation and Activity of Insect Pathogenic Bacillus thuringiensis Strain
from Soil

Da—A Kim, Jin—Su Kim, Mi—Ra Kil, Young—Nam Youn, Dong—Sik Park' and Yong—Man Yu*
Dept. Applied Biology, College of Agriculture and Life Sciences, Chungnam National University, Daejon, 305-764; Research Institute of

Agricultural Sciences
lCollege of Agriculture and Life Sciences, Kangwon National University, Chuncheon, 200-701, Korea

ABSTRACT : Bacillus thuringiensis strains were isolated from the domestic soil and a strain was selected
that had a new host range and high toxicity against agriculture insect pest. The 142 samples of soil
were sampled from the mountains, paddy fields and patches, in Daejon, Chungnam, Chungbuk and Jeonbuk
and used for the investigation. Sixteen B. ¢ strains were isolated from 12 samples among collected samples.
There were 11 strains that showed toxical activity on Plutella xylostella (Lepidoptera: Yponomeutidae),
7 strains on Spodoptera litura (Lepidoptera: Noctuidae), 5 strains on Arcte coerulea (Lepidoptera: Noctuidag),
5 strains on Culex pipiens pallens (Diptera: Culicidae) among the 16 isolated B. ¢ strains. But there
were not any strains that showed activity against Hyphanria cunea (Lepidoptera: Arctiidae) and Sitophilus
oryzae (Coleoptera: Rhynchophoridae). And also some of B. thuringiensis strains showed insecticidal
activity with 2, 3 or 4 kinds of insects. But there were also 3 strains that did not show any activities
to the 6 insects which were used in the experiment. When examined with a phase-contrast microscope,
the insecticidal crystal protein produced from 16 selected strains had 13 bipyramidal and 3 spherical
shapes. The insecticidal bioactivity of the S. litura showed 100% mortality when there were 1.3x10
(cfu/ml) of CAB109 isolates.

KEY WORDS : Bacillus thuringiensis, Isolation, Bioassay, Plutella xylostella, Spodoptera litura, Culex
pipiens pallens
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Table 1. Isolation of Bacillus thuringiensis from soils in Korea

Number of soil Number of soil
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Locality sample examined samp.le with B. ¢
isolated

Daejeon

1> Mountain 21 3

2> Field 19 2
Chungnam

1> Mountain 31 3

2> Field 49 -
Jeonbuk

1> Mountain 22 4

2> Field - -
Total 142 12
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Table 2. Isolation of Bacillus thuringensis from soils in Korea

Number of soil Number of soil

Locality sample examined sampilz()l\;/ :::1 Bt
Daejeon

1> Mountain 428

2> Field 386 2
Chungnam

1> Mountain 437 4

2> Field 1100 -
Jeonbuk

1> Mountain 297 4

2> Field - -
Total 2648 16
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Fig. 1. Phase-contrast microscope of Crystal-spore of Bacillus thuringiensis isolates. A, B and C. B. thuringiensis isolate shows that
crystals are bipvramidal in shape. D. B. rhuringiensis isolate shows that crystals are spherical in shape.
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Table 3. Toxicity of Bacillus thuringiensis against Lepidopteran, Dipteran, Coleopteran larvae.

Lepidopteran Dipteran Coleopteran
Tested larvae Plutella Spodoptera Hyphanria Arcte Culex pipiens Sitophilus
xylostella litura cunea coerulea pallens oryzae

CABI101 - - - NT - -
CABI102 - - - NT - -
CAB103 - - NT NT - -
CAB104 -+ +++ - NT - -
CABI105 + + NT NT - -
CABI106 +++ - NT NT -+ -
CAB107 +++ - NT NT - -

Strain CABI108 ++ - NT +++ ++ -
CABI109 -+ +++ NT +++ - -

CAB110 +++ +++ NT +++ - -

CABI111 -+ -+ NT -+ + -

CABI112 ++ - NT NT - -
CABI13 - - NT NT ++ -
CABI114 ++ ++ NT NT - -
CABI1S ++ - NT NT ++ -
CABIl116 NT +++ NT -+ - -

Total 11 7 0 5 5 0

% NT : No Test

+++ : Hihgly effective, 100% lethality
++ : Effective, 80% lethality
+ : Lowly effective, 50% lethality
- : not effective, 0% lethality

Table 4. Bioactivity of Bacillus thuringiensis strain against tabacco cutworm, Spodoptera litura

Strain No. of CFU/ml Mortility (%)
CAB109 1.3x10 100
CABL111 2.5x10 75
B. thuringiensis aizawai (TH|E) 1.0x10 80
B. thuringiensis kurstaki (SLA|E) 3.0x10° 14
B. thuringiensis aizawai (SBA|&) 2.5x10° 0
B. tringiensis o 25 4% SAE Rk WA Ul Zote Sash et A8 o

w7)e) S Hel AL CABIOSHRE Egfsle] 545
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& @52 CABltF= v, e AL,

SRRV Je 3 MR F 4709 25
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Table 4914 & = Sle Zo] AU= CABI0O9 Y
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