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Table 1 Insecticidal activity of transgenic tobacco on Helicoverpa armigera larvae starting at instar 1 or 2

Mortality +SEM in days after treatment % !

Instar Treatment
1d 2d 3d 4d
1 Bt and CpTI genes 20.1+£2.5a 93.8+2.1a 99.3+0.7a 100 a
Bt gene 7.7+4.5b 83.4£2.1b 88.2+0.7b 98.6+0.7ab
Nontransgenic control 2.1+1.2b 43.1+1.8¢ 67.4+0.7c 92.4+1.8b
Artificial diet 1.4+1.4b 4.2+4.2d 4.2+4.2d 4.2+4.2¢
2 Bt and CpTT genes 0 a 36.1+10.0a 83.3+4.8a 100 a
Bt gene 0 a 22.2+7.4ab 55.6+5.6b 91.7+4.8a
Nontransgenic control 2.8%2.8a 13.9£2.8bc 27.8+11.1c 44.4+10.0b
Artificial diet 0 a 0 c 2.8£2.8d 5.6x5.6¢

" Means = SEM in the same column of same instar fo@ovpedsbst differsntHlenersans senifipastlydifferent, e5= 0,03, based onHSDen



2 3~5

Table 2 Insecticidal activity of transgenic tobacco on H . armigera larvae starting at instar 3 4 or 5

Mortality + SEM % ! Effects on pupae '

Instar Treatment
3d 6d To pupae % Weight mg
3 Bt and CpTI genes 80.5+2.8a 100 a 0 ¢ —
Bt gene 50.0+8.3b 86.1+2.8a 0 ¢ —
Nontransgenic control 22.2+2.8c 66.6+8.3b 22.2+2.7b —_
Artificial diet 16.7+t4.8¢ 16.7+t4.8¢ 80.6+7.3a —
4 Bt and CpTI genes 14.7+5.6a 80.0+8.1a 0 ¢ —
Bt gene 15.7+4.1a 45.0+0.6b 7.5%£2.5¢ 113.3£11.5¢
Nontransgenic control 15.0+6.4a 24.2+2.5bc 32.5+2.5b 169.6+8.5b
Artificial diet 0 b 6.7+3.3¢ 90.0+5.7a 362.1*11.8a
5 Bt and CpTI genes 6.0+t4.0a 26.7+3.3a 27.5+7.5¢ 132.0+£9.8¢
Bt gene 4.0£4.0a 23.3+3.3a 32.0£9.7¢ 135.6+£6.2c
Nontransgenic control 5.0£4.0a 6.7£6.7b 57.5+2.5b 200.8+11.7b
Artificial diet 4.0+5.0a 5.0£5.0b 93.3+6.7a 355.0+8.5a
! Same as Table 1.
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Fig.1 Comparison of pupation of fourth instar 1
H. armigera in different treatments
A. Artificial diet B. Nontransgenic tabacco control C. Transgenic 2.2
tobacco with Bt insecticidal protein gene alone D. transgenic
tobacco with Bt and CpTI protein genes )
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Table 3 Effects of transgenic tobacco on survival and development of H . armigera after treatment on

second instar larvae for three days

Treatments mean® SEM !

tems Bt and CpTT genes Bt gene Control Artificial diet
Initial weight mg 3.64+0.2a 3.67+0.2a 3.48+0.8a 3.39+0.1a
Mortality after 3d % 74.3+7.3a 53.0+9.5b 9.0x4.7c 2.7+2.3¢
Weight wt of survived larvae

Larval wt mg 1.60+0.2d 3.50+0.3¢ 26.0+£2.2b 55.5+4.4a

Wt initial wt 0.44 0.95 7.47 16.37
Days to pupation of survived larvae 14.3£0.3a 12.3£0.3b 9.0£0.5¢ 7.3+0.2d
Treated larvae to pupation % 8.6+1.2¢ 25.3+6.0b 63.1£3.5a 65.7+5.2a
Survived larvae to pupation % 69.0+7.9a 66.5+5.8a 68.6+3.9a 66.9+5.8a
Pupal weights mg 328.3+10.9a 320.9+13.6a 309.3+8.2a 315.6+9.4a
Pupae to adults % 41.6*9.4a 47.8412.9a 35.3%£3.3a 45.7+5.9a
Duration of pupae d 10.0£0 a 10.0£0 a 9.3+0.3b 9.0+0 b
Eggs laid per female 1515+ 142a 1559 £253a 1638 £ 430a 1598 + 129a

' Within a line means +SEM followed by different letters are significantly different a=0.05 based on HSD.
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Insecticidal Activity of Transgenic Tobacco Plants Expressing
Both Bt and CpTI Genes on Helicoverpa armigera ™
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Abstract Transgenic tobacco line Kangchong 931 expressing both Bacillus thuringiensis Bt in-
secticidal protein and cowpea trypsin inhibitor CpTI genes was used for evaluating the insecticidal
activity on Helicoverpa armigera compared with transgenic tobacco with Bt insecticidal protein gene
alone. Mortality of first to third instar larvae fed on transgenic two genes tobacco for three days was
significantly higher than that fed on transgenic Bt tobacco. First to fourth instar larvae fed on trans-
genic two genes tobacco continuously could not survived until pupation. Second instar larvae were fed
on transgenic tobacco plants for three days and then were transferred into artificial diet. The efficacy
of transgenic two genes tobacco on weight of survived larvae percentage of pupation and time to pu-
pation were significantly higher than that of transgenic tobacco with Bt insecticidal protein gene
alone. The significance and potential of transgenic two genes crops on the delay of insect resistance to

transgenic Bt crops were also discussed.
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