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Expression of Bt toxin in transgenic Bt cotton and its transmission through pests
Helicoverpa armigera and Aphis gossypii to natural enemy Propylaea japonica in

cotton plots

ZHANG Gui-Fen» WAN Fang-Hao" » GUO Jian-Ying, HOU Mao-Lin (Institute of Biological Contols Chinese Academy
of Agricultural Sciences, Key Laboratory of Biological Control, MOA» Beijing 100081, China)

Abstract: The expression of CrylAc or CrylAb toxin in transgenic Bt eotton lines (NUCOTN 33B and GK-12 was
detected: its transmission to the target pest insects cotton bollworm Helicoverpa armigera (Hibner?» the non-target pests
cotton aphis Aphis gossypii Glover» and the ladybird Propylaea japonica (Thunberg) was measureds and its effects on the
ladybird were evaluated with the traditional cotton lines Simian 3 Cthe isogenic non-transformed line of GK-120 as the
control» in cotton plots in Nanpi> Hebei, in 2002. The amounts of expressed Bt toxin in organs of transgenic Bt cotton
NUCOTN 33B were higher (79.7 — 1 390.0 ng/g fresh weight? than those in GK-12 (16.5 - 264.0 ng/g fresh weight .
During the blooming period of NUCOTN 33B plants, the order of Bt toxin content was as follows: stigma- anther >
ovary> petal > grouped tender tips the Bt toxin concentrations were similar as well as equal to those in grouped tender
tip: when the newly development tender leaf of 5 — 7 leaf stage. the young square of early squaring period and the young
boll of blooming period of NUCOTN 33B plants were tested. And during the blooming period of GK-12 plants, the order
of Bt toxin concentration was as follows: anther > stigma > petal > grouped tender tip > ovary; the Bt toxin
concentrations were similar and equal to those in grouped tender tip, when the newly development tender leaf of 5 - 7 leaf
stage- the young square of early squaring period and the young boll of blooming period of GK-12 plants were detected.

Moreover> the detection of trace amounts of Bt toxin in young bolls anther. stigma and ovary of the control cotton line.
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Simian 3, might be related to pollinators. In GK-12 and NUCOTN 33B cotton plots, Bt toxin could be transmitted to

cotton aphis and cotton bollworm elder larvae. In the body of P. japonica larvae and adults» trace amounts of Bt toxin

were detected only in those collected from NUCOTN 33B cotton plot. In addition: when P. japonica fed on cotton aphis

collected from the transgenic Bt cotton plots» the development and survival from hatching to emerging as well as the

reproductive ability of the ladybird were not significantly different with those of the control.
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Table 1 Bt toxin content (ng/g FW) in different organs of transgenic Bt cotton plants

e ¥ B EEH (Transgenic Bt cotton) WiE 3 2 (%)
Organ GI-12 F1% 338 NUCOTN 33B Simian 3 (€K
it (s B ] Tender leaf ( Early Jun.) 50.0%2.2a 138.3+16.6 a 0
& (7 A LA Young square (Eary Jul.) 38.0£3.6a 113.7£20.7 a 0
Bt42(7 A Grouped tender tip (Mid Jul ) 40.3+3.4a 94.3+52a 0
AE8EC7 AP HE]D Petal (Mid Jul.) TITFx4.3b H48.2+45.2b 0
T (7 B Ovary (Mid Jul. ) 16.5£3.7 ¢ 571.5£52.0b 0.5+0.3
122507 H ¥ ) Anther (Mid Jul. ) 264.0+12.7 ¢ 1194.0+68.2 ¢ 3.420.0
FE2E(7 AP ED Stigma (Mid Jul . 115.2+3.4d 1390.0+ 198.5 ¢ 0.3+0.2
4045 (8 A L) Young boll ( Farly Aug. ) 37.5+3.0a 79.7+18.5a 0.2+0.1

T BPEUELFHE + SE A SIHETFOHENFIFEAERE P<0.0s K FERESE. X3M. FRBEEEETEREAWNSE

WRZEST GK12 (P <0.01).

Notes: The data in the table indicate mean + SE': the means in the same colurm followed by different letters are significantly different at £ <0.05. The same for
Table 3. Those in the same organs from GK-12 and NUCOTN 33B differ significantly at P < 0.01.
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Table 2 Bt toxin content in Helicoverpa armigera. Aphis gossypii and Propylaea japonica from different cotton plots

Bt EFHEEEF Bt toxin content (ngfg FW)

HRHRE ] BRTEEady
Insect in cotton field GK-12 #i1fa 338 R 3 5 (TR Supposed major food
NUCOTN 338 Simian 3 (CK)

e Rahm(4 -5 &)
M. armigera larva (dth — th instar) 24.0+2.7a 15.0+1.7b Oc 1RIE4D4E % Young boll and square
180T A, gossypit 6.0£1.0a 2.5£0.8b 0Ob IEAEBERt B 22 Tender leaf and tip
BAFTH ZhH Tarva 0a 10.0+3.0b 0a 1RET A, gossypii
P japonica R Adult (£ Oa 20.0+£5.4 b Oa

REE Adul () 0a 28.0+7.0b 0a

E: A—THEPFAHHENFRFERRE P<0.05 KFERERE.

Notes: The means in the same line followed by different letters are significantly different at P < 0.05.
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Table 3 Developmental duration and survival rate of immature Propyvlaea japonica and adult fecundity in their

oviposition peak period feeding on the cotton aphis from different cotton plots at 25°C ~ 29°C

BB E Cotton line I EACd ) Duration FEF(%) Survival B P BB R )Number of eggs laid/ &
GK-12 10.6+0.1a (n=51) 92.2 16.822.8 a(n=11)
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B, ERIEERICH cK-12 FREERE (MM
EBtHFEEAMZBFRERE)Dutton e al . 2002).
TI7E GK-12 #5 B SE B B A R R Ay R BE R S Be
BEARREHHLE—PHEIT.
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P pr R AR M ROAR T A B B EE & BF
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