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Abstract: There have been considerable studies on the dynamics of Bt insecticidal protein, but influ-
ence of cultural practices on insecticidal protein still remains unreported. The expression of insecticidal
protein is influenced not only by genetic factors ,but also by its growth, chemical control and the envi-
ronmental factors. In this experiment, taking nitrogen fertilizer as the test factor, the objectives of
the research reported here were:1) to characterize the expression of insecticidal protein in Bt cotton
(Kang 310) at different nitrogen fertilizer rates;2) taking the conventional cotton(Simian 3) as con-
trol, to investigate the nitrogen metabolism of two cultivars at different nitrogen fertilizer rates and
examine relationship between the toxin level of Bt transgenic cotton and nitrogen metabolism at differ-
ent nitrogen rates. The experiment was carried out in 2004 in the field of Jiangsu Academy of Agricul-
tural Sciences, Jiangsu, China. The treatments were different at the amount of nitrogen fertilizer used
. high nitrogen fertilizer rate (375 kg * hm™?), medium nitrogen fertilizer rate (225 kg » hm?) and CK
(0 kg « hm?). The Bt transgenic cotton (Kang 310) and its recurrent parent (Simian 3) were used as
the experimental materials. Seedlings were raised in green house sowed on April 13, and transplanted
on May 18. We conducted the experiment in a split plot design with three replications and arranged
two varieties as main plots and the different nitrogen fertilizer treatments as sub-plot. The proportion
of nitrogen fertilizer application was 3 ¢ 2.5 : 4. 5 before transplanting, at early flowering stage and
early boll developing stage, respectively. Other management practice was the same as common high-
yield cotton fields.

The leaf samples were collected from the fourth leaf of the mair stems downward from square to
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peak boll period. Approximately 6 g fresh leaves were used for the measurement of free amino acid
content, soluble protein content and nitrate reductase activity, the remaining leaf samples oven-dried
at 70°C until constant weight for determination of total nitrogen content. About 1 g fresh leaves frozen
with liquid nitrogen were used for assay of Bt insecticidal protein.

The results showed that the nitrogen fertilizer application can promote the expression of insecti-
cidal protein in leaves of Bt transgenic cotton and the content of Bt-protein is high nitrogen >medium
nitrogen>>CK. At the full-bolling stage, the reduction of the insecticidal protein content for the medi-
um nitrogen treatment was the less than that of CK, the reduction of Bt-protein content for the high
nitrogen treatment was the smallest among the three treatments. The free amino acids content, solu-
ble protein content and total nitrogen content of Bt transgenic cotton were higher than that of the re-
current parent. Nitrogen application promote the synthesis of free amino acids and total nitrogen in all
growth stages as well as soluble protein before full-blooming period. Further studies indicated the
content of insecticidal protein was closely positively correlated with the physiological activities of ni-
trogen metabolism,

The soluble protein content, amino acids content and nitrate reductase activity of high nitrogen
treatment and medium nitrogen treatment descend magnificently at flowering stage (7/14). It isn't be-
lieved to be beneficial to the expression of Bt insecticidal protein. Therefore, we should increase nitro-
gen fertilizer application at the flower and boll period in Bt transgenic cotton to promote the expression
of Bt-protein effectively.
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Table 1 Effects of different nitrogen fertilizer rates on the Bt-protein content ng- g’
g 06-16 06-30 07-14 07-28 08-12 08-26
BR 638.4a A 626.2 a A 563.6 a A 507.9a A 481.9a A 459.3a A
BER / 586.2 b A 561.9 b B 494.1b B 462.8 b B 447.1 aAB 405.4 b B
CK \ 454.1 c B 415.8 c C 393.2¢C 368.9¢cC 372.3b B 281.9cC

E:RY aboc ERFLHEAMER BEKFELSD=0.05); A.B.C #RL&4HHKMEREEKEQLSD=0.01),
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Table 2 Effects of different nitrogen fertilizer rates on amino acids content pgeg! < h?
LT 1 05-19 06-16 - 06-30 07-14 07-28 08-12 08-26
#1310 BA 573.7a A 495.0a A 34.7. 7a A 337.3a A 387.9a A 321.3a A
BR 647.1a A 467.9 b B 449.4b B 28_2. 0bB 271.7b B 352.6 b B 314. 8v a AB
CK 413.9c¢d CD 354.6 ¢ C 244,0dC 240.6 ¢ C 318.0cC 225.2dD
M3 EHE 541.3a A 365.0c C 281.3b B 277.9b B 305.7cd C 299.3 b BC
& & 593.1b B 444.2 bc BC 324.9dD 260.6 ¢ C 214.3dD 295.8d C 282.6 ¢ C
CK 394.5dD 303.5 e E 224.7eD 223.3dCD 292.0dC 221.9dD

B KF abic TRELABE K EREFEKF(LSD=0.05); A.B.C KR4 K% 7§ FEKF(LSD=0.01).
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Table 3 Effects of different nitrogen fertilizer rates on soluble protein content mg - g’
v 05-19 06-16 06-30 07-14 07-28 08-12 08-26

310 BE 27.21aA 25.81a A 20.67a A 9.58a A 4.90bB 4.88dD 6.64 a A
ER 17.4d D 15.7b B 7.19b B 4.89bB 6.25b B 7.05a A

CK 5.7 e E 3.90e E 4,67 cC 6.20a A 5.79¢cC 2.48cC

M3 ‘R 24.20b B 17.5b B 12.25¢ C 4.81cC 4,23dC 3.23 ¢ E 6.68 a A
BEER 13.65¢cC 8.13dD 4.13dD 3.96eC 2.93{E 4.10b B

CK ‘ 3.52{F 3.02f{F 3.87dD 4.62¢cB 6.62a A 2.56 cC

H.EH ab.c ERSLEANESRBEKELSD=0.05; A.B.CRARELLIE MR EEKFE(LSD=0.0D.
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Fig. 1 Effects of different nitrogen fertilizer rates on
nitrate reductase activity
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