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Study on the Interactions Between Exogenous Bt-ICP and

Cotton Terpenoids Che micals

ZHANG Yong-jun, YANG Jian, GUO Ywyuan, WU Kong- ming
( Institute of Plant Protection , Chinese Acade my of Agricultuml Sciences , Beijing 100094)

Abstract : The contents of terpenoids che micals in Bt transgenic cotton and their parental varieties were ana-

lyzed by HPLC method. Statistical analysis of variance showed that Bt-1CP expression has no negative effect on

synthesis of gossypol, total heliocide and total resistant terpenoids. The results of the combined dosage test of

Bt-ICP and gossypol in vitro showed that there was no interaction bet ween gossypol and Bt-ICP on the mortality

of cotton bollworm larvae . This means the actions of Bt-ICP and gossypol on cotton bollworm are additive .

Therefore , it is advantageous to combine Bt-ICP with cotton terpenoids che micals in controlling cotton bollworm .
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Fig. HPLC spectrogram of terpenoids che micals in Bt transgenic cotton
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Table I ~ Gossypol contents in different organs along the developmental process of 3 Bt transgenic cotton and their parental varieties

(mg/g, DW)
HYWE GK2 WA 35 PERT30 PR 16 338 DP5415
Tissues and organs Simian3 CCRI 30 CCRI 16
THWT M Seed leaves of seedling stage 4.093 3.981 4.165 3.929 2.420 2.078
=T Top leaves of three leaf stage 0.000 0.000 0.000 0.000 0.000 0.000
LTI Top leaves of seven leaf stage 0.000 0.000 0.000 0.000 0.560 0.543
TN Top leaves of early squaring stage 0.000 0.000 0.000 0.000 - -
Y WE  Squares of early squaring stage 0.411 0.399 0.476 0.476 - -
H WM Top leaves of squaring stage 0.000 0.000 0.000 0.000 0.000 0.000
W Squares of squaring stage 0.981 1.072 0.000 0.000 1.196 1.101
HHH Bract of squaring stage 0.000 0.000 0.000 0.000 0.000 0.000
LW Top leaves of flowering stage 0.000 0.000 0.000 0.000 0.394 0.379
TEMIE  Square of flowering stage 1.349 1.283 0.527 0.703 1.002 0.994
TEWIAEHE  Petals of flowering stage 1.830 1.745 1.323 1.456 2.450 3.178
TEHITELY  Flower hearts of flowering stage 0.776 0.782 0.719 0.729 0.679 0.873
FEHIAESE  Calyx of flower stage 0.000 0.000 0.000 0.000 0.000 0.000
TEIEM Bracts of flowering stage 0.000 0.000 0.000 0.000 0.322 0.345
LR WITHE Top leaves of flowering boll stage 0.410 0.418 0.000 0.000 0.000 0.000
1R W7 Squares of flowering boll stage 1.250 1.528 0.647 0.647 1.184 1.551
LB WL Petals of flowering: boll stage 2.226 2.030 1.977 1.895 2.330 2.449
1 WITEL  Flower hearts of flowering boll stage 0.870 0.879 0.597 0.606 0.847 0.650
TR WIIE™ Calyx of flowering boll stage 0.000 0.000 0.000 0.000 0.431 0.431
LRI Bracts of flowering: boll stage 0.000 0.000 0.000 0.000 0.000 0.355
LB W% Bolls of flowering: boll stage 0.000 0.000 0.000 0.000 0.000 0.000
P T Top leaves of boll stage 0.000 0.000 0.000 0.000 0.000 0.000
PeHIFE  Squares of boll stage 1.678 1.463 1.159 0.976 1.400 1.218
PR HIAEME  Petals of boll stage 2.43 2.75 2.604 2.600 3.039 3.340
B I4EL  Flower hearts of boll stage 1.155 1.198 1.047 0.996 1.829 1.901
BWIAEE  Petals of boll stage 0.000 0.000 0.000 0.000 0.000 0.000
PG Bracts of boll stage 0.000 0.000 0.000 0.000 0.000 0.000
PeI#e 5 Boll shell of boll stage 1.431 1.375 0.000 0.000 0.529 0.529
B IR0 Boll heart of boll stage 0.000 0.000 0.000 0.000 0.000 0.000
H 2T Top leaves of boll opening stage 0.000 0.000 0.000 0.000 0.000 0.000
HEZUH4L K Boll shell of boll opening stage 1.156 1.163 0.000 0.000 0.478 0.470
230 Boll heart of boll opening stage 0.000 0.000 0.000 0.000 0.000 0.000

- ﬁm*ﬂ:ﬁ’/m\%{)ﬂ“/\t RN - Stands for none detection. The same as below
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Table 2
eties (mg/ g, DW)
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Total heliocide contents in different organs along the develop mental process of 3 Bt transgenic cotton and their parental vari-

HYPSE GK2 WA 3 5 PRRT30 PR 16 338 DP5415
Tissues and organs Simian3 CCRI 30 CCRI 16

FHWIFH Seed leaves of seedling stage - - - - 0.000 0.000
ZHHUITHI Top leaves of three leaf stage 2.340 2.287 2.019 1.736 1.745 2.473
LTI Top leaves of seven leaf stage 1.469 1.424 1.886 1.099 3.607 146
L) WM Top leaves of early squaring stage 2.241 2.749 3.296 2.283

W WTE  Squares of early squaring stage 2.383 2.482 2.157 1.619 - -
I Top leaves of squaring stage 2.853 2.442 2.093 2.711 2.586 2.217
&I Squares of squaring stage 1.882 2.031 1.700 1.686 2.324 2.270
HWHM Bract of squaring stage 1.815 1.786 1.995 1.718 2.134 1.856
FEJTGM Top leaves of flowering stage 2.757 2.880 3.624 2.925 2.881 3.195
{EHIFE  Square of flowering stage 1.449 2.017 1.749 1.572 1.695 1.639
TEAEME  Petals of flowering stage 0.000 0.000 0.000 0.000 0.000 0.000
TEHITEL  Flower hearts of flowering stage 1.832 1.348 1.241 1.263 1.607 2.126
TEHITE  Calyx of flower stage 2.829 2.568 2.889 2.747 2.665 2.032
LT Bracts of flowering stage 1.689 1.735 2.032 1.432 1.727 1.538
LR WITHE Top leaves of flowering boll stage 4 .433 3.831 5.283 5.030 5.888 5.138
1R W7 Squares of flowering boll stage 2.297 1.986 2.109 1.812 3.290 3.680
TR WIAEME  Petals of flowering boll stage 0.000 0.000 0.000 0.000 0.000 0.000
LR WILEL>  Flower hearts of flowering boll stage 2.592 2.344 1.082 1.599 1.682 1.927
TR WIIEE  Calyx of flowering boll stage 4.028 3.114 4.017 3.925 3.461 3.461
LRI Bracts of flowering boll stage 2.330 2 .888 2.212 1.919 2.538 2.375
1R W Bolls of flowering boll stage 10.900 12 .339 6.683 5.485 6.928 9.173
PR HITHH Top leaves of boll stage 3.132 3.330 4.722 4.056 3.593 5.043
Pe I3 Squares of boll stage 2.495 2.957 2.326 2.208 1.805 2.266
PIAENME  Petals of boll stage 0.000 0.000 0.000 0.000 0.000 0.000
BWITEL>  Flower hearts of boll stage 4.052 2.149 1.183 1.842 1.113 1.692
BIAE™  Petals of boll stage 4.644 3.994 5.269 5.406 6.229 6.260
BRI Bracts of boll stage 2.227 2.406 2.679 2.066 2.478 2.408
BIERIZ  Boll shell of boll stage 10.859 9.339 6.682 8 .485 9.432 8.098
BIWF 0 Boll heart of boll stage 0.000 0.000 0.000 0.000 0.000 0.000
WM Top leaves of boll opening stage 2.677 3.370 2.154 1.720 5.833 6.465
- ZUE K Boll shell of boll opening stage 17.183 13.072 7.261 8.273 7.815 6.924
U0 Boll heart of boll opening stage 0.000 0.000 0.000 0.000 0.000 0.000
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Table 3  Total terpenoids che micals contents in different organs along the developmental process of 3 Bt transgenic cotton and their

parental varieties ( mg/ g, DW)

HYPSE GK2 WA 3 5 PRRT30 PR 16 338 DP5415
Tissues and organs Simian3 CCRI 30 CCRI 16
THHIF U Seed leaves of seedling stage - - - - 15.170 12.930
AT Top leaves of three leaf stage 6.936 6.671 4.982 3.893 4.197 6.817
LTI Top leaves of seven leaf stage 3.540 2.801 3.669 3.177 10.965 14.080
L)WM Top leaves of early squaring stage 12.299 13.012 9.664 8.109 - -
4T Squares of early squaring stage 9.271 9.327 6.197 5.029 - -
AT Top leaves of squaring stage 10.085 10.391 4.697 6.503 6.091 5.646
gLk Squares of squaring stage 9.372 9.519 6.696 6.446 11.085 11.775
AT Bract of squaring stage 2.618 2.451 2.491 2.158 10.219 9.686
AW Top leaves of flowering stage 10.625 9.266 7 .434 5.434 9.659 8.657
e Square of flowering stage 8.251 8.101 7.289 7.617 8 .426 9.435
TEJIAEME  Petals of flowering stage 4.364 3.243 4.471 3.681 8.368 8.837
1eM4E.L>  Flower hearts of flowering stage 7.875 5.364 3.973 4.813 5.054 7 .864
TEWITE™E Calyx of flower stage 5.264 4.368 4.001 3.686 3.886 3.235
W Bracts of flowering stage 2.466 2.100 2.451 1.721 2.721 2.417
LB WITM  Top leaves of flowering- boll stage 19.206 21 .945 7.947 8.727 12.376 9.342
LB WWE  Squares of flowering boll stage 10.718 8.454 8.177 8.071 13 .441 13.212
TR WIAEME  Petals of flowering boll stage 3.465 3.833 3.280 3.449 4.134 3.580
LR WIAEL>  Flower hearts of flowering boll stage 9.232 8.606 4.751 5.589 7.282 9 .487
TERIIIEE  Calyx of flowering boll stage 7.131 9.085 5.513 3.901 4.825 4 .825
LB WA Bracts of flowering: boll stage 4.336 3.664 2.885 2.280 3.015 3.296
BRI Bolls of flowering: boll stage 33 .834 30.700 11 .891 9.000 11.013 12.769
PR WITH Top leaves of boll stage 5.486 5.187 6.239 5.679 9.087 10.813
B Squares of boll stage 9.244 9.866 10.635 9.695 11.616 12.303
BILEIE  Petals of boll stage 3.053 3.626 3.935 4.291 9.070 11.506
BIIEL  Flower hearts of boll stage 10.894 8.1811 6.079 7.488 10.584 11.951
PR HIAE=E  Petals of boll stage 6.480 5.275 7.024 7.783 8.504 8.519
B Bracts of boll stage 3.688 3.615 3.469 2.407 3.299 3.229
BRI Boll shell of boll stage 34 .834 37.699 11 .891 16.034 21.108 18.416
FIWFL 0 Boll heart of boll stage 0.000 0.000 0.000 0.000 0.000 0.000
HEZLA T Top leaves of boll opening stage 5.471 5.313 2.762 2.016 12.039 14.138
24 B Boll shell of boll opening stage 21 .096 21 .607 15.726 15 .853 17 .699 14 .634
2050 Boll heart of boll opening stage 0.000 0.000 0.000 0.000 0.000 0.000
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Table 4 The effects of different dosage combinations of gossy- A B L‘A‘ A i 1B I~ e Z
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