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Abstract: With Bt transgenic cotton plants of Kemian 1 as the testing material, temperature stress ex-
periments (20°C, 25°C, 35°C ,and 40°C) were carried out in temperature and light controlled compart-
ments to investigate Bt insecticidal protein content in cotton leaves at flowering stage, the death rate
of bollworm fed on cotton leaves, and the relationship between them. The results indicated that free
amino acid content increased under temperature stress, with the biggest increment during the first 12
h. The content of soluble protein decreased, presenting a sharp decrement during the first 12 h. Bt in-
secticidal protein content in leaves subjected to temperature stress decreased significantly during the
first 24 h, and the biggest decrements occurred during the first 12 h. The death rate of bollworm fed
on the leaves subjected to 25°C was higher than the death rates of bollworm eating the leaves subjected
to 20°C and 35°C. Under the same temperature, the longer the leaves were subjected to temperature

stress, the lower the death rate of bollworm fed on these leaves was. The death rate of bollworm 72 h
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after eating the leaves was significantly higher than the death rate of bollworm 144 h after eating the

leaves. Correlation analyses showed that the contents of Bt insecticidal protein, free amino acid, solu-

ble protein and the death rate of bollworm 72 h after eating the leaves were significantly correlated at

0. 05 level or at 0. 01 level. The increment of free amino acid, the decrement of Bt insecticidal protein,

and the death rate of bollworm 72 h after eating the treated leaves were significantly correlated at 0. 05

level.
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Table 1 The content of free amino acid in cotton leaves after temperature stress

BEEeR/ (ng-gh)

H3 &/ C 0h 12 h 24 h 36 h 48 h

07-23 40 6.8610.15a 18.10+£0. 15a 19.114£0. 08a 20.01%£0. 06a 20.9810. 16a
35 6.8610.15a 11.27+0.15b 15.01+0.13b 17.36+0. 24b 19.8740. 14b
25 6.8610.15a 9.16+0. 21d 13.144+0.07d 14.62+0. 14c 16.4440.17d
20 6.8610.15a 10.28+0.13c 14.12+0.13c 16.76+£0.19b 17.2240. 18c

08-05 40 5.4610.10a 16.76£0. 15a 19.21+0.12a 21.01%£0. 50a 23.08+0. 18a
35 5.4610.10a 11.35+0. 36b 14.89+0. 09b 16.96+0. 26b 21.54+0.17b
25 5.4610.10a 10.12+0.18c 13.54+0. 26¢ 14.78+0. 16¢ 17.8940. 23¢c
20 5.4610.10a 9.8940.19¢ 13.88+0. 23c 16.29+0. 25b 17.0540. 13¢c
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Table 2 The content of soluble protein in cotton leaves after temperature stress

MEEEE/ (mg-g")

H A/ C 0h 12 h 24 h 36 h 48 h

07-23 40 27.1940.72a 17.0940. 20b 5.4140. 09¢ 4.38%0.15¢ 4.1610.09¢c
35 27.1940.72a 18.4610.42a 13.1740. 14a 13.01+£0. 20a 12.0610. 46a
25 27.1940.72a 16.4140.15b 13.1040. 31a 12.99+0.11a 11.0010. 39ab
20 27.1940.72a 14.3240.27c 11.0940. 27b 10.74£0. 37b 10.2340. 20c

08-05 40 23.1710. 68a 15.4340. 18bc 5.3240.19¢ 4.26%0.13c 3.781+0.11b
35 23.1710. 68a 18.761+0.11a 12.1740. 53ab 11.57+0.11a 10.3610. 52a
25 23.1710. 68a 16.2540. 31b 13.5440. 23a 10.26+0. 21b 9.1940.13a
20 23.1710. 68a 14.5340. 29¢ 11.5240. 48b 10.35+0. 33b 9.4510. 03a
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Table 3 The expression content of Bt insecticidal protein hours after temperature stress

MBEER/ (pg-g"

H B/ C 0h 12 h 24 h 36 h 48 h
07-23 40 3.1240. 09a 1. 914+0. 06b 1.641+0.06b 1.571+0.14b 1.4010. 02¢
35 3.1240. 09a 2.63%0.08a 2.4940.25a 2.36%0.20a 2.2840.08a
25 3.1240. 09a 2.314£0. 14ab 2.16£0. 08ab 1. 9010. 05ab 1.7610.06b
20 3.1240. 09a 2.01£0.07b 1.76+0.13b 1.60+0.13b 1.5140. 04c
08-05 40 2.891£0.07a 2.01%0.12b 1.67+0.12b 1.474£0.13b 1.3940.10b
35 2.891£0.07a 2.4740. 06a 2.16£0.08a 1. 9540. 05a 1.8010. 05a
25 2.891£0.07a 2.15%0. 11ab 1.724+0. 08b 1.5440. 08b 1.3610.04b
20 2.8940.07a 2. 0810, 08ab 1.68+0.11b 1.4740.05b 1.4540. 04b

2.3 EEBpEENHAMNBRHETENFE
REIBFERE . AEBREH OCREFRES
BETF, 2372 h #1144 h AR )G . M AE 0 B B

IKEYE, RS RIE RS, BT LA X R 44 I T
R BAH AR, £ 4ERH,20C.25CH
35°C ZANEEAM L, 25 C A& AL T B 4h B3t



4 FkEA S IR e 0 Bt ZERAMBEEANREIARB IR EMR

R ERE. NEKER, ER—BERET A
B0t A 32 2 0 B 8 B R, M4t R B M A )G
RFET Rt AR, (B — S B R 2 R IR BB
EAKE. MEAWME 2hERAETRPEKT
144 h JFEIFE T3, R BIHE o2 48 4% B B R
REZS—BENEZEAETETEHR.
2.4 HASERARRESHUEARTERZE
MR R GR 5. e RBREHEH
72h FRETCRENAMES FEEAERNE
EOFEZIMMWHERRNEDEHIAREZE K
FRTCRGURMES BEATAKEZHEKAM
RKEBBBARBEKFE, BERRTPEMH
M4 h FRATRENHERES. A ERM
BEOSRAEABZ ABE —EMHXHE. EM
REBRRENBEKF.

305
x4 ARBERHEHREHMOELTE
Table 4 The death rate of bollworm fed on the
temperature-stressed leaves %

BE/C e/ h

72 h

144 h

20 12 61.331+2.73a A 74.67%4.12a A
24 55.331+2.73a A 72.67+4.73a A
36 40.00%£2.76bB 53.331+3.33b B
48 37.331+2.78b B 46.67+3.86b B
25 12 80.63+3.00a A 95.33%1.33a A
24 69.331+3.30a AB 94.67+1.65a A
36 56.67+£2.52b BC 90.6612.48a A
48 54.67+£3.50bC 88.001t2.96a A
35 12 56.00+£3.49a A 82.6713.30a A
24 48.67+2.74ab A 77.3314.30a A
36 46.671+2.87ab A 71.33%4.66a A
48 44.67+2.56b A 69.3312.48a A

E: RRAAREFHRRE. 01 KFERE.

x5 BRAZCENTREER.FEEER . SEEASENEHEZANARES

Table 5 Correlation analyses between the death rate of bollworm and the content and change of soluble protein,

free amino acid and Bt insecticidal protein

LS — B TR
B [ /h > EIERL HERK EERE MERK
72 HEMEEH Y=14.936+3.015x 0.5955* y=47.081-1. 7888x -0.6499"
RS LM Y=99.897-3. 124x -0. 8137~ y=44. 752+3. 468x 0. 3308
2EH Y=29.969+11, 775x 0. 6078* y=46. 966-3. 028x -0.6166"
144 HEMEEH Y=31.337+3. 464x 0. 5407 y=71. 326-1. 296x -0.3721
HESER Y=115.707-2. 628x -0. 5521 y=64.174+4. 503x 0. 3394
2#EHQ Y=33.561+20. 821x 0. 4860 y=72.212-13. 625x -0. 2861
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