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The effect of different Bt proteins on the survival rate, growth and
development of cotton bollworm larvae
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Abstract; [ Background]In China, genes of Bt cotton mainly express CrylAb or Cryl Ac proteins. Until now, few new Bt genes
have not be studied as potential used topest control pests. However, large-scale cultivation of Bt cotton will most likely increase the
possibility of pests to become resistant against these types of Bt cotton. It is necessary to examine the responses of cotton bollworm to
other Bt proteins. [ Method ] Using a diet incorporation method, we evaluated the toxicity of six types of Bt proteins (1.0 pg - g™")
against cotton bollworm'’s larval growth and development. [ Result]The results showed that the LCy, of Bt proteins to neonate larvae of
cotton bollworm were CrylAb (0.065 pg - g™'), CrylAc (0.074 ug - g™'), Cry2Ab (0.133 pg - g™'), Cry2Aa (11.67 pg-g™'),
CrylAh (13.010 pg * g™') and CrylCa ( >20 pg + ¢ '). When a concentration of 1.0 pg + ¢~ was applied, CrylAb and
Cryl Ac had the strongest effects among the six Bt proteins followed by Cry2Ab. There were no difference between CrylAh and
Cry2Aa effects on first-instar larval mortality and weight reduction. However, there were significant differences between these two
proteins at the second-instar larvae. There were no significant differences between Cryl Ah and Cry2Ab in terms of body weight and
growth rate of cotton bollworm second-instar larvae. CrylCa has almost no effect on the survival rate, growth and development of cot-
ton bollworm when compared with the control. [ Conclusion and significance] The LCy, of Cryl Ah, Cry2Aa and Cry2Ab are compara-
ble to Cryl Ac and Cryl Ab. They could be used as an alternative strategy to control cotton bollworm larvae.
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Table 1 ~ Mean lethal concentrations ( LCs; ) and probit regression line parameters of Bt proteins

against the newly hatched larvae of cotton bollworm ( H. armigera)

95% E{ZIR 95% confidence limits

Bt #H RV (AmE) ERES MU LCso
Bt proteins )(z(df) Slope + SE Intercept + SE (pg - g BHiE TR BiE LR
Lower Upper
Cryl Ac 1.049(4) 1.417 £0.156 1.239 £0.109 0.074 0.045 0.096
Cryl Ab 2.313(4) 1.212 £0.124 1.438 +0.097 0.065 0.039 0.094
Cry2Ab 4.690(4) 0.743 £0.150 0.840 £0.106 0.133 0.108 0.213
Cryl Ah 1.934(3) -1.594 £0.415 1.434 £0.334 13.010 8.474 19.127
Cry2Aa 4.643(3) -2.008 £0.383 1.842 +0.341 11.670 8.669 15.639
Cryl Ca - - - - - -
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Fig. 1  Abbott-corrected mortality rates and weight inhibition rates caused by active Cry proteins against the newly hatched
and first-instar larvae of cotton bollworm ( H. armigera) fed with 1.0 pg of toxin /g food
& H Bl S % + AR A T R S R B ZS Duncan [RELE LR E R B E, KEF IR ZE M EE (P <0.01),
INEFRFRR 2R (P <0.05)
The data in the figure are mean + SE, and bars with the different letters above are significantly different by Duncan’s multiple ranging test.

Capital letters show highly extremely significant differences (P <0.01), and small letters, show significant differences (P <0.05).

®2 1.0 pg-g 'H6 T Bt AN FILERLH 2 RYREHEETLER

Table 2 Weight changes in second-instar larvae of cotton bollworm ( H. armigera) fed with 1.0 g of the six types of Bt proteins /g food

L3 4 gl /A& & Cotton bollworm larval body weight (mg)
Treatment 1d 3d 74d 9d
Cryl Ac 1.28 £0.22dD 1.50 £0.51dC 3.50 £1.26dD 8.92 £1.61dD
Cryl Ab 0.98 £0.03dD 1.89 £0.14dC 8.07 £2.01dD 15.41 £3.63dD
Cry2Ab 1.17 £0.18dD 3.02 £0.96cdC 30.45 £3.30cC 68.89 +6.67cC
Cryl Ah 1.86 £0.17¢C 4.52 £0.20¢C 33.23 +3.26¢BC 67.35 £11.70cC
Cry2Aa 3.13 £0.10bB 12.45 +1.09bB 72.97 +8.85bhB 158.87 £0.85bhB
CrylCa 4.46 £0.57aA 18.87 £2.78aA 188.09 +31.36aA 331.63 £9.14aA
CK 3.62 £0.19aA 16.73 £0.78aA 175.97 +32.38aA 336.54 £11.65aA

R PR FEEFRR AR Duncan [QIE 2 W KR T B3, REFRFRZF W EE (P <0.01) NEFRIIRERRFH (P <0.05),
Different letters represent significant differences among treatments when using a Duncan’s multiple ranging test. Capital letters show highly signifi-

cant differences (P <0.01) and small letters, significant differences (P <0.05).
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Table 3 Responses of cotton bollworm fed with 1.0 g of the six types of Bt proteins /g food
e 1d g ler= Gk E I Tk LN I A P

Treat - . Larval mortality rate Larval developmental Pupation Pupal weight Pupal developmental ~— Emergence rate

reatment after 11 d (% ) time (d) rate (% ) (mg) time (d) (%)

Cryl Ac 0.41 +0.07bB - 5.56 £1.92¢C  168.78 +£31.60cdCD - 0dD

Cryl Ab 0.41 £0.08bB - 4.44 £1.92¢C  172.01 = 9.53dD - 0dD
Cry2Ab 0.24 £0.11aAB 22.61 £0.73aA 47.84 £5.11bB  195.24 +4.76¢dCD 12.03 £0.34aA 41.11 £5.09¢C
Cryl Ah 0.19 £0.05aA 19.44 £0.05bB 48.92 £6.93bB  218.07 +7.85¢C 12.75 £0.18aAB  42.22 +£6.94cC
Cry2Aa 0.11 £0.04aA 16.41 £0.24cC 77.83 £1.19aA  261.56 +8.38bB 12.01 £0.17aAB  54.44 +1.92bB
CrylCa 0.13 £0.03aA 14.39 £0.43dD 83.34 +8.82aA  296.34 +4.14aA 12.03 £0.23aAB  68.89 +8.39aA
CK 0.17 £0.07aA 13.23 £0.55eD 88.91 +4.23aA  287.73 £9.53abAB 11.18 +0.60bB 71.11 £5.09aA

KPR FHRRR AR Z Duncan [RIEZH WA R B3, K TRFRERMEE (P <0.01) /NFFRFIRER BF(P<0.05),
Different letters represent significant differences among treatments when using a Duncan’s multiple ranging test. Capital letters show highly signifi-
cant differences (P <0.01) and small letters, significant differences (P <0.05).
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