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Abstract [Objectives] To explore the insecticidal activity of Bt on the oriental armyworm, Mythimna separata (Walker)
(Lepidoptera: Noctuidae), including its effects on larval growth and development. [Methods] The leaf-dip bioassay method
was used to feed neonates and second instar armyworm corn leaves treated with different doses of CrylAc and Cry2Ab
insecticidal proteins, after which, mortality, larval weight, duration of the larval period, pupal weight, duration of the pupal
period, pupation rate, emergence rate and abnormality rate, were recorded. [Results] The mortality of neonates fed leaves
that had been immersed in 16, 64, 128 ug/mL CrylAc and Cry2Ab protein, increased gradually with increasing insecticide
concentration and feeding time. The biological activity of CrylAc on larvae was higher than that of Cry2Ab. At concentrations
of 128 pg/mL CrylAc and Cry2Ab, mortality at 13 d reached 65% and 60%, respectively. Larval weights of neonates and

second instars were both significantly inhibited. Short-term exposure had no effect on larval duration, pupal weight, pupal
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duration, pupation rate, emergence rate and abnormality rate. [Conclusion] CrylAc and Cry2Ab proteins were highly toxic

to newly hatched M. separata larvae, but the insecticidal activity of CrylAc was higher than that of Cry2Ab. Short-term

exposure to either Bt toxin had little effect on the growth and development of second instar armyworms. These results provide

a theoretical basis for selecting transgenic Bt crops to control armyworms.
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Tablel Effectsof CrylAcand Cry2Ab toxin on mortality of the newly hatched larvae of Mythimna separate

pg/mL Corrected motality (%)
Type Concentration 3d 6d 10d 13d
16 2.542.5a 2.542.5a 7.542.5a 12.542.5a
CrylAc 64 20.0+8.2ab 27.5¢9.5b 40.0+4.1 b 45.04£2.9b
128 35.0£5.0b 55.0+¢6.5 ¢ 60.0£9.1 ¢ 65.0+6.5 ¢
16 2.5+¥25a 2.5+25a 7.542.5a 7.5%2.5a
Cry2Ab 64 7.5+4.8 a 10.0+4.1 a 15.0+5.0 ab 17.5+2.5 a
128 12.5+7.5a 27.5+7.5b 27.5+7.5b 60.0+7.1b

LSD test, P<0.05

One-way ANOVA:

Data in the table are mean+SE, and followed by the different letters in the same column indicate significant difference at
different concentrations in the same protein (One-way ANOVA: LSD test, P<0.05). The same below.
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The data in the figure are meanzstandard error. Histograms
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(One-way ANOVA: LSD test, P<0.05). The same below.
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Fig.2 Effectsof CrylAc and Cry2Ab toxin on larval weight of Mythimna separate after fed 7 d
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Table2 Effectsof CrylActoxin on growth and development of Mythimna separate

pg/mL d g % d % %
Concentration Larval duration Pupal weight Pupation rate Pupal duration =~ Emergence rate ~ Abnormality rate
CK 14.63£0.45a 0.24+£0.00a 85.16+4.61 a 11.33+0.10 a 76.6714.53 a 27.14+3.15 a
2 15.61+0.26 a  0.24+0.01a 84.52+7.81 a 11.12+0.11 a 88.81+£5.65 a 39.39+19.23 a
4 15.46+0.23 a 0.26+0.01a 77.53+7.11a 11.39+0.18 a 88.79+0.72 a 32.0849.12 a
8 15.17£0.04 a  0.26+0.01a  82.83+0.51 a 11.33+0.13 a 100.00+0 a 34.81+7.52 a
16 15.62+0.19a 0.28+0.0la 61.87+17.46a 11.26+0.12 a 88.89+11.11 a 30.37¢11.23 a
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Table3 Effectsof Cry2Ab toxin on growth and development of Mythimna separate

pg/mL d g % d % %
Concentration Larval duration Pupal weight ~ Pupation rate ~ Pupal duration Emergence rate Abnormality rate
CK 14.63£0.45a  0.24+0.00 a 85.16+4.61 a 11.3340.10 a 76.67£14.53 a 27.14+3.15a
1 15.77£0.50 a  0.25+0.03 a  69.55*+12.17 a 10.73£0.25 a 78.18+2.78 a 32.4148.83 a
4 15.70£0.10a  0.25+0.01 a  81.62*+11.14a 11.17£0.15 a 93.89+3.09 a 30.13+10.00 a
16 15.28+0.25a  0.26+0.01 a  72.70+10.70 a 11.45+£0.12 a 91.90+4.23 a 33.16+£8.54 a
64 15.87+0.92a  0.28+0.01a  67.93£7.11 a 10.73+£0.71a  85.71+14.29a  32.80+16.81 a
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