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Virulence of Bacillus thuringiensis to Monochamus alternatus

and Its biological Characteristics
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Abstract  The virulence of 17 Bacillus thuringiensis strains against 2 — 3 instar larvae of Monochamus alternatus were
tested in indoor. The results showed that two strains RBT-200701 RBT-200702 exhibited high poisonous activity and the
caused corrected mortality of 2 — 3 instar M. alternatus larvae were all more than 70% . A positive correlation was found
between the corrected mortality and the concentration of the mixtures of spores and parasporal crystal 125 -2 000 pg g~

The insecticidal effect increased with treatment time 0 —20 d . The morphological changes of the two strains at various
developmental stages were examined with microscopy on the cell smear. The optimal fermentation condition of strains was 30

°C pH7.2 200 r min~' for 36 h. The two strains had the same protein spectrum after SDS — PAGE analysis.
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Tab. 1 Toxicity of Bt strains against Monochamus alternatus
5d 10 d 15d 20 d
Isolates Number of Corrected Number of Corrected Number of Corrected Number of Corrected
death mortality/ % death mortality/ % death mortality/ % death mortality/ %
RBT-200702 6 30 14 70 16 80 16 80
RBT-200701 5 25 11 55 14 70 15 75
CT-43 3 15 5 25 6 30 8 40
CT-43-55 3 15 4 20 6 30 7 35
HD-1 2 10 3 15 3 15 4 20
CT-43-7 0 0 1 5 2 10 3 15
CTC 1 5 1 5 2 10 3 15
Uws8s 1 5 1 5 1 5 1 5
F15 0 0 0 0 0 0 1 5
4Aal 1520 020 F-14-1
TR 007 1518 OF417 CK 0 0 0 0 0 0 0 0
1
Fig. 1 The dead and the control of M. alternatus
13 RBT-200701 2~3
2 ~3 instar larvae of M. alternaius infected BRT-200701 and comparison
24 RBT-200702 2~3
2 ~3 instar larvae of M. alternatus infected BRT-200702 and comparison.
2 2
Tab. 2 The analysis of the virulence effect of two strain on M. alternatus
LCsy/ L' LCys/ L'
Treatment Time/d Virulence regression equation sof B& M o5/ ke m !
5 ¥y=0.0001x + 0.0396 4 604 9 104 0.9955
10 y=0.0001x + 0.309 2 190 8 6 408 0.934 8
RBT-200701
15 y=0.0002x + 0.418 8 406 2 656 0.9211
20 y=0.0002x + 0.4869 65.5 2 315.5 0.928 0
5 y=0.0002x + 0.049 5 2252.5 4502.5 0.973 7
10 y=0.0002x + 0.3027 986.5 3236.5 0.904 3
RBT-200702
15 y=0.0002x + 0.412 3 438.5 2 688.5 0.918 6
20 ¥y=0.0002x + 0.4956 22 2272 0.956 2




154 46

T, 501 A L 78
_E 451 Q.E 6|
S 401 =)
ERS 290
-] 301 s 4}
S 25f S
g 20t g
o 15t ﬂ?i;i 2t
of 1.0
H@ 05t $ 1r
0 1 1 1 1 1 1 1 ] 0 1 1 1 1 ]
2 4 8 12 20 28 36 40 48 = 15 20 25 30 35
A Time/h MR Temperature/°C
6 o1
-
.g C E D
% 5t 2T
g st 5 4T
© L
g g’
& 2r @noa L
i iz}
4 1r 1
N Y
@ 0 1 1 1 1 ] E 0 1 1 1 1 ]
48 5.6 6.4 72 8.0 140 160 180 200 220
plt $£3E Rotation speed/(r-min~")
—— RBT-200701 -#- RBT-200702
2
Fig.2 Influence of different fermentation conditions on spore content
2.5 3 2 200701 10 wm RBT-200702
RBT-200701
RBT-200702 RBT-
3 2
Tab. 3 The biological characteristics of 2 strains of B. thuringiensis
Isolates Nutrition cell Spore Parasporal crystal Colony
RBT-200702
4~10
6.9223 ~ 1.40 ~ 1.79 ~  Mostly linked to endospore Thick coactus  on  the
19.771 5 ~24.504 9 pm 2.21 pm less free from endospore surface milky white
Rod  smooth at both ends Oval-shaped no inflatable in  square rectangle unorderly in the edge
single cell two cells in line or  the middle spored formated in  rarely square
lined a chain 4 - 10 cells the middle or at the end
normally . Cell size 6.9223  apparent size 1.40 —1.79 —
-19.771 5 -24.504 9 pm 2.21 pm
RBT-200701
4~10
8.3849 ~ 1.54 ~ 1.73 ~  Mostly free from endospore Thick coactus on the
9.656 8 ~15.902 9 pum 2.05 pm square rarely non-shaped surface milky white
Rod  smooth at both ends Oval-shaped no inflatable in unorderly in the edge
single cell two cells in line or  the middle spored formated in
lined a chain 4 - 10 cells the middle or at the edge
normally . Cell size 8.384 9  apparent size 1.54 - 1.73 -
-9.656 8 —15.902 9 pm 2.05 pm
@ 10 ~ ~ Using the length  shortest —
mean — longest for cell size measurement 10 random cells or endospores .
2.6 Bt SDS-PAGE 2 3
SDS-PAGE
4 2 Bt ICPs

2 65 125 ku
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3 SDS-PAGE -2002. Bt
Fig.3 Parasporal crystal protein profile of nematicidal Bt 18 259 -260.
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