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The controlling effect of Cry1C protein on four species of
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Abstract; [ Background] Bacillus thuringiensis (Bt) is a Gram-positive bacterium that is used as a biological pesticide world-wide.
CrylAc gene from Bt has been commercialized since 1997, and has been able to control cotton bollworm and pink bollworm. Howev-
er, CrylAc gene is not as good to control Spodoptera exigua, Prodenia litura, Pyrausta nubilalis, etc. Therefore, it is necessary to
search for a new gene isoform of Bt to control these pests. [ Method] Different concentrations of CrylC were added to the surface of
artificial diet of these three insects and bioassays were conducted in the laboratory. The control received no CrylC artificial diet. Mor-
tality was recorded at 1, 3, 5 and 7 d. [ Result] The results showed that mortality of A. caterpillar and P. litura increased gradually
with increases in concentration and treatment time of CrylC. At the 10 wg - mL™" CrylC, mortalities of A. caterpillar and P. litura
were 100% and 85.42%. A. caterpillar was more sensitive to CrylC than P. litura. However, O. nubilalis and Helicoverpa armigera
were not sensitive to CrylC. [ Conclusion and significance] CrylC may be a valuable candidate gene for controlling A. caterpillar and
P. litura, but ineffective on O. nubilalis and H. armigera. This study provides a new Bt gene type that can be used to control the dif-
ferent insect pests on the cotton plant.
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Table 1 Mean mortality (+SD) of S. exigua at different times and concentrations of CrylC gene

e FEIEFETZ# Mean mortality (% )
Concentration
(pg - mL™") 1d 3d 5d 7d
CK - - - -
0.31 9.72+1.39abA 22.73+7.88¢cC 44.83+£7.51cB 66.00+10.00cB
0.63 8.33+0.00abA 30.31+1.51¢BC 48.28+7.90cB 78.00+7.21bcAB
1.25 12.50+0.00aA 39.40+6.60bcBC 70.69+4.56bAB 94.00+3.46abA
2.50 5.56+1.39abA 36.37+5.25bcBC 79.31+8.96abA 94.00+3.46abA
5.00 2.78+1.39bA 48.49+4.01bB 89.66+7.90abA 98.00+2.00aA
10.00 12.50+4.81aA 80.30+6.61aA 96.55+3.45aA 100.00+0.00aA
20.00 8.33+2.40abA 71.21+5.46aA 98.28+1.72aA 100.00+0.00aA

[ S EE 5 AR R /NG T8 530278 2 Duncan [W75 2 # HWELAE 0.01,0.05 /KF 2R B E,

Different capital and small letters represent significant differences among treatments at 0.01 and 0.05 level respectively when using a Duncan's multiple ranging test.

F2 AEAERBERAERE CrylC SEQLEERYTHNKIERTE

Table 2 Mean mortality (+SD) of Prodenia litura at different time and concentrations of CrylC gene

e s FEIEFETZ® Mean mortality (% )
Concentration
(pg - mL™") 1d 3d 5d 7d
CK - - - -
0.31 6.25+2.71dC 28.81+2.94dD 30.36+5.36cB 35.42+17.80cB
0.63 7.81+3.13dBC 38.98+7.77¢dCD 48.22+£13.95bcAB 50.00+13.01bcAB
1.25 15.63+2.70cdBC 42.37+8.48cdBCD 60.72+6.44abAB 64.59+9.08abcAB
2.50 28.13+4.14bcAB 52.54+3.39bcABCD 66.07+7.78abAB 66.67+9.08abcAB
5.00 42.19+6.25abA 67.79+11.87abABC 73.22+3.09aA 75.00+3.61abAB
10.00 46.88+8.27aA 72.88+1.69abAB 78.57+£6.19aA 85.42+2.08aA
20.00 48.44+7.16aA 77.96+4.48aA 83.93+3.09aA 85.42+2.08aA

[RIBNEAE S5 MR TR K NG FHEE 43 2R 4 Duncan [G7E 2 8 FLAE 0.01.,0.05 KF F2E5 B2,

Different capital and small letters represent significant differences among treatments at 001 and 005 level respectively when using a Duncan’s multiple ranging test.
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Table 3 Mean mortality (+SD) of H. armigera at different time and concentrations of CrylC gene

bidEs FEIEFET - Mean mortality (% )
Concentration
(pg + mL™) 1d 3d 5d 7d
CK - - - -
0.31 0.00+0.00aA 0.00+0.00aA 0.00+0.00aA 0.00+0.00aA
0.63 0.00+0.00aA 0.00+0.00aA 0.00+0.00aA 1.39+1.39aA
1.25 0.00+0.00aA 1.39+1.39aA 1.39+1.39aA 2.78+1.39aA
2.50 0.00+0.00aA 1.39+1.39aA 1.39+1.39aA 1.39+1.39aA
5.00 1.39+0.00aA 1.39+1.39aA 2.78+1.39aA 2.78+1.39aA
10.00 0.00+1.39aA 2.78+1.39aA 2.78+1.39aA 2.78+1.39aA
20.00 1.39+1.39aA 1.39+1.39aA 2.78+2.78aA 4.17+2.40aA

[R5 B Ja AN [R] K /NG PB4 ) /R 28 Duncan G EE 2 8 HUAAE 0.01.,0.05 K 2255 W3

Different capital and small letters represent significant differences among treatments at 001 and 005 level respectively when using a Duncan’s multiple ranging test.

R4 AELVEMBERARRE CrylC SEALEEEXRENKERTE

Table 4 Mean mortality (+SD) of Pyrausta nubilalis at different time and concentrations of CrylC gene

B R IEFET-# Mean mortality (%)
Concentration
(pg + mL™) 1d 3d 5d 7d
CK - - - -
0.31 0.00+0.00aA 0.00+0.00bA 0.00+0.00aA 1.39+1.39aA
0.63 1.39+1.39aA 2.78+1.39abA 2.78+1.39aA 2.78+2.78aA
1.25 1.39+1.39aA 2.78+1.39abA 4.17+4.17aA 4.17+2.40aA
2.50 1.39+1.39aA 2.78+1.39abA 4.17+2.40aA 5.56+1.39aA
5.00 2.78+1.39aA 5.56+3.67abA 2.78+2.78aA 6.94+6.94aA
10.00 4.17+2.40aA 9.72+£5.01aA 5.56+2.78aA 9.72+6.05aA
20.00 5.56+3.67aA 8.33+2.40abA 6.94+2.78aA 12.50+2.41aA

[R5 B JE AN R K /NG P35 2 ) 3 /R 28 Duncan G 2 8 HUATE 0.01.,0.05 K 22 5% W3

Different capital and small letters represent significant differences among treatments at 001 and 005 level respectively when using a Duncan’s multiple ranging test.
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