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Abstract The effect of the transgenic Bt rice Shanyou 63 with crylAb/crylAc, ery2A and cryl C (TT51, T2A- and T1C-
19) on the growth and development of Tribolium castaneum Herbst was investigated using rice from three different areas
(Wuxue, Xiaogan and Suizhou in Hubei Province). The results show that the duration of the egg, larval, pupal and
preoviposition stages were 3 to 4 days, 22 to 27 days, 6 to 7 days and 5 to 7 days, respectively. Hatchability, pupation
rate and emergence rate were 85% to 100% , 85% to 97% and 82% to 97% , respectively. The weight of 100 pupae was
0.25 to 0.31 g and the sex ratio was 0. 8 to 1. 4. No significant differences were found among the different rice varieties.

All three Bt proteins could be detected in T. castaneum larvae, but the accumulated amount was very small. There was no
significant accumulative effect despite larvae being reared on these strains.
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Table 1 Influence of transgenic cry2A rice on life table parameters of Tribolium casaneum at different generations
I NEE 14X Genaration
Rice 1 2 3 4 5 6
i T2A4 4.0+£0.0aA 3.5+0.1aA  3.6x0.0aA 3.7+0.3aA 3.9 £0.2aA 3.6 £0.1 aA
# T2A4 3.7+0.1aA  3.6+0.3aA 3.8+0.0aA 3.8 +0.2aA 3.6+0.1aA 3.7+0.1 aA
R (d) fii T2AH 3.9+0.1aA 3.7 x0.2aA 3.7+0.2aA 3.8x0.2aA 3.7 +0.1aA 3.7+0.1 aA
Egg X, MH63 3.8+0.2aA  3.7x0.1aA  3.7+0.laA 3.5x0.1aA 3.7 +£0.0aA 3.6 £0.1 aA
% MH63 3.6+0.0aA  3.9=x0.1aA  3.7+0.2aA 3.5=%0.3aA 3.7 +0.1aA 3.7+0.1 aA
fiti MH63 3.8+0.1aA  3.8+0.0aA 3.6+0.2aA 3.4x0.3aA 3.8 +0.1aA 3.7+0.1 aA
H T2A4 22.9£0.0aA 24.2 +0.4aA 25.1+1.3aA 25.1x1.1aA 25.9+0.6aA 25.5+1.2 aA
# T2A4 25.5+1.2aA 26.1+0.9aA 25.0x0.0aA 26.3+1.3aA 24.9+0.3aA 25.9x1.7 aA
4 du3f) (d) B T2A4 25.9+0.4aA 25.4x1.4aA 24.1x1.5aA 25.1=x1.3aA 24.8+2.2aA 25.9x1.6 aA
Larvae = MH63 23.7+1.1aA 24.0+0.7aA 25.8 £0.9aA 24.8 +0.9aA 24.7 £0.9aA 26.0+1.4 aA
# MH63 25.3£0.9aA 25.5+0.2aA 25.0x0.5aA 25.6+1.6aA 25.0+1.9aA 24.8+0.5 aA
fifi MH63 26.7+1.8aA 24.7+1.9aA 24.0+1.5aA 26.4+2.7aA 25.6+0.2aA 25.6+1.4 aA
K T2A4 6.1+0.1aA 6.7 +0.0aA 6.1 +0.1laA 6.4 +£0.0aA 6.1 +0.1aA 6.3+0.2 aA
# T2A4 6.4+0.1aA  6.7+0.1aA 6.0+0.1laA 6.2x0.1aA 6.0 +0.2aA 6.3+0.5 aA
I 37 (d) fii T2A- 6.7+0.0aA 6.7 =+0.1aA 6.3 +0.0aA 6.3 +0.0aA 6.4 +0.1aA 6.4+0.1 aA
Pupae i MH63 6.3+0.1aA 6.7 x0.1aA 6.4 +0.1laA 6.4 +0.1aA 6.3 +£0.1aA 6.5+0.2 aA
# MH63 6.2+0.1aA 6.8 +0.0aA 6.3 +0.0aA 6.4 2£0.1aA 6.1 +0.2aA 6.5+0.1 aA
fifi MH63 6.6+0.2aA 6.7=+0.1aA 6.3 +0.1laA 6.1=x0.3aA 6.5 +0.1aA 6.5+0.2 aA
H T2A4 5.9+0.2aA 6.4 +0.1aA 6.1+0.1laA 6.7 £0.3aA 6.3 £0.2aA 6.7+0.3 aA
# T2A4 6.2+0.2aA 6.6+0.2aA 6.7+0.3aA 6.7 £0.1aA 6.2 +0.2aA 6.6+0.2 aA
FEEIETIE (D) BE T2A4 6.1+0.2aA 7.0x0.2aA 6.7 +0.2aA 6.5x0.1aA  6.6+0.20aA 6.1 +0.2 aA
Preoviposition 1, MH63 5.6 +0. 1aA 6.8 £0.2aA 6.2 +£0.2aA 6.2 +0.2aA 6.2 £0.1aA 6.4 +£0.2 aA
# MH63 6.1+0.1aA 6.7 +0.2aA 6.2 +0.2aA 6.5%0.1aA 6.1 +0.2aA 6.3+0.3 aA
fiti MH63 6.2+0.3aA 6.7+0.2aA 6.6+0.4aA 6.5x0.1aA 6.6 +0.4aA 6.4+0.2 aA
K T2A4 93.3£1.9aA 98.7 +x1.3aA 100.0+0.0aA 91.4+2.9aA 90.0+5.8aA 98.7x1.3 aA
# T2AH 95.6 £2.9aA 94.4 +1.1aA 91.3 £8.7aA 95.6+4.4aA 93.3 +£3.8aA 96.7 1.9 aA
GUBEAL R (%) B T2Ad 96.7 +1.9aA 92.2 +1.1aA 93.8 +6.2aA 92.7 +3.8aA 94.4+2.7aA  94.4+2.9 aA
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Gkl
KRFEKTE 1A Genaration
Rice 1 2 3 4 5 6
Hatchability 7% MH63  94.4 +1.1aA 95.6 £2.9aA 100.0 +0.0aA 88.7 +£1.0aA 97.8 +2.2 aA 88.7 +2.9 aA
% MH63  95.6+1.1aA 96.7 +1.9aA 90.0 +10.0aA 92.2 +4.4aA 96.7 £3.3aA  98.9=1.1 aA
B MH63  95.6+1.1aA 96.7 +1.9aA 91.7+8.3aA 90.0x1.9aA 93.3+3.6aA 91.1£4.0 aA
I T2Ad 95.6+1.1aA 94.2 £1.6aA 89.7 £3.2aA 90.7 £3.2aA 93.9+1.4aA 88.7 +5.9 aA
#T2Ad 92.2+1.1aA 90.0+1.9aA 81.7+5.0aA 91.1+1.1aA 96.0 £4.0aA 92.5+4.5 aA
% (%) B T2Ad 91.1+1.1aA 90.0£1.9aA 91.1x1.1aA 91.0+1.9aA 97.6+2.4aA 88.7 +4.7 aA
Pupation rate 3% MH63  95.6 +2.9aA 93.3 +1.4aA 90.0 +5.1aA 90.0+5.1aA 95.0+3.3aA 88.4+6.9 aA
% MH63  94.4+£2.9aA 93.3+1.9aA 85.6+4.4aA 90.0+1.9aA 89.4+4.4aA 91.8+3.1 aA
B MH63  93.3+1.9aA 90.0+1.9aA 90.0+1.9aA 91.0+1.9aA 88.4+8.3aA 82.9 8.6 aA
A 0.3052 = 0.3008 =+ 0.2847 = 0.2806 + 0.2888 + 0.2932 +
it T2A4
0.0033aA 0.025 4aA 0.0135aA 0.0098aA 0.0100aA 0.0128 aA
0.2858 = 0.2989 + 0.2789 + 0.2615 + 0.2847 + 0.2976 +
# T2A-
0.0053aA 0.0218aA 0.0081aA 0.0021aA 0.0054aA 0.0146 aA
i (g) , 0.2763 + 0.2742 + 0.2789 + 0.2542 + 0.2776 + 0.2815 +
Pupal weight i 1244 0.0021aA 0.0125aA 0.0081aA 0.0084aA 0.0037aA 0.0065 aA
0.2999 + 0.2732 + 0.2742 + 0.2982 + 0.2983 + 0.2747 +
I MH63
0.0045aA 0.0090aA 0.0131aA 0.0101aA 0.0017aA 0.0093 aA
0.3017 = 0.3171 = 0.2819 = 0.2727 = 0.2842 + 0.3078 =
2 MH63
0.0057aA 0.0201aA 0.0142aA 0.0133aA 0.0103aA 0.0193 aA
0.2800 = 0.2900 =+ 0.2819 = 0.2853 = 0.2765 + 0.2852 +
ki MH63
0.0076aA 0.0100aA 0.0142aA 0.0125aA 0.0066aA 0.0086 aA
g T2A4 1.20 £0.2aA 0.92 +0.18aA 1.22 +0.12aA 1.12 £0.22aA 1.12 £0.10aA 1.13 +0.11 a A
W A Lt # T2A4 1.10 £0.1aA 0.97 +0.36aA 1.13 +0.13aA 0.94 £0.17aA 1.10 £0.05aA 1.18 +0.19 a A
(9:6) B T2Ad 1.10 £0.2aA 0.68 £0.09aA 0.84 +0.17aA 0.88 +0.09aA 0.96 +0.13aA 0.84 +0.12 a A
Sex ratio i MH63  1.20 £0.2aA 0.91 £0.13aA 1.20 £0.28aA 1.21 +0.18aA 1.19 £0.15aA 1.05+0.16 a A
% MH63  1.00+0.1aA 0.80 £0.06aA 0.91 £0.05aA 0.97 0. 11aA 0.97 +0.06aA 0.89 £0.03 a A
K6 MH63  1.30 +0.2aA 1.14 +0.30aA 0.87 £0.21aA 1.14 +0.30aA 1.07 £0.17aA 0.96 +0.17a A
B T2Ad 95.5+1.0aA 81.4+1.9aA 83.4+4.1aA 91.0+5.1aA 91.6+3.8aA 90.5+3.9a A
# T2Ad 97.4+1.3aA 86.4+7.1aA 94.0 £6.0aA 90.0 £6.0aA 88.4+3.3aA 89.9+3.8a A
P (%) B T2Ad 91.5+£5.4aA 90.7 £5.4aA 87.1x8.4aA 94.0+6.0aA 94.6+3.0aA 89.7£3.2a A
Emergence rate  3{;, MH63 91.9 +4.1aA 88.5+4.1aA 86.3 £5.8aA 85.6+3.1aA 92.1+5.2aA 93.0x4.4a A
% MH63  85.4+9.4aA 86.0+5.1aA 87.6+3.1aA 88.6+3.1aA 96.7+1.9aA 88.9+3.0a A
i MH63  86.0 +10.7aA 81.7 +9.2aA 82.9+8.6aA 88.6=3.laA 87.2+6.1aA 82.3+5.6a A
gt T2Ad 41.4£2.0aA 32.0+2.2aA 25.9+1.8aA 31.6+1.4aA 37.2+2.0aA 37.9%3.9aA
# T2Ad  32.0+2.3aA 26.7 +2.0aA 34.6 +1.4aA 27.7 +2.0aA 33.8 +2.8aA 28.2+2.9a A
AR (k) BET2Ad 28.6+1.8aA 27.8 +1.7aA 30.5+2.1aA 26.9=1.8aA 44.0+3.5aA 35.8+3.9a A
Fecundity gt MH63  41.4+1.9aA 31.0+1.3aA 27.7 +1.8aA 29.0+2.3aA 32.9+2.2aA 32.1+2.5aA
% MH63  36.4+2.8aA 29.3+2.1aA 32.0+2.3aA 29.3+2.1aA 37.1+3.8aA 34.8+3.8aA
B MH63  26.9 +3.1aA 31.8+2.8aA 34.5+1.9aA 28.7+1.8aA 33.7+3.5aA 33.7%3.2aA

T ) BB G AR RS )N B PR OR ] — AR [ B X 2 B M 22 57 W3 (P <0..05) » AT K 'S 78 R 0R 1] — M X AR
Rt A S e iz B2 (P <0.01) » TR

Data followed by different small or capital letters in the same column indicate significantly different at the 0.05 or 0.01 level,

respectively. The same below.
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Table 2 Influence of transgenic cryl C rice on life table parameters of Tribolium casaneum at different generations

ARIKTE 48 Genaration
Rice 1 2 3 4 5 6
B TIC49  3.8+0.1aA  3.8+0.1aA  3.7+0.laA 3.6 £0.2aA 3.9 +0.laA 3.7 £0.0aA
ZTICH9 3.7+0.1aA  3.8+0.1aA  3.7+0.laA  3.6+0.2aA 3.6+0.0aA 3.7 £0.1laA
i i (d) B TICA9 3.8 +0.2aA 3.7+0.2aa 3.7+0.laA  3.6+0.2aA 3.90.1aA 3.7 +0.1aA
Egg gL MH63 3.8 +0.2aA  3.7+0.1 aA 3.7x0.laA  3.520.laA 3.720.0aA  3.6=20.laA
% MH63  3.6+0.0aA  3.9+0.laA 3.720.2aA 3.5%0.3aA 3.720.1aA 3.7 +0.1aA
b6 MH63 3.8 +0.1aA 3.8 +0.0aA 3.6+0.2aA 3.4+0.3aA 3.8+0.laA 3.7 20.1aA
® TICH9  3.8+0.1aA  3.8+0.1aA  3.7+0.laA  3.620.2aA 3.9+0.laA 3.7 £0.0aA
# TICH9 3.7+0.1aA  3.8+0.1aA  3.7+0.laA  3.620.2aA 3.6+0.0aA 3.7 £0.1laA
i () BETICHA9  3.8+0.2aA  3.7+0.2aa 3.7+0.1aA  3.6+0.2aA  3.9+0.laA 3.7 20.1aA
Larvae i MH63 3.8 +0.2aA 3.7 +0.laA 3.720.1aA  3.5%0.laA  3.720.0aA 3.6 +0.1aA
# MH63  3.6+0.0aA  3.9=+0.laA  3.7=0.2aA  3.520.3aA 3.720.laA 3.7 20.laA
K6 MH63 3.8 +0.1aA 3.8 +0.0aA 3.6+0.2aA 3.4+0.3aA  3.8+0.laA 3.7 20.1aA
B TICH9  6.3+0.1aA 6.7 +0.1aA  6.0x0.1aA  6.520.1aA 6.2 +0.2aA 6.2 £0.3aA
#Z TIC49  6.2+0.3aA  6.9+0.2aA  6.2+0.1aA 6.4 +0.1aA 6.2 £0.0aA 6.2 0. laA
I 399 (d) fE TICA9  6.2+0.2aA 6.6+0.1aA  6.5+0.0aA 6.4 +0.3aA 6.420.1aA 6.6 +0.1aA
Pupae i MH63 6.3 +0.1aA 6.7 20.1aA  6.4+0.1aA 6.4 x0.1aA  6.320.1aA 6.5 +0.2aA
# MH63  6.2+0.laA 6.8 +0.0aA 6.30.0aA 6.4 +0.laA  6.120.2aA 6.5 +0.1aA
f6 MH63 6.6 +0.2aA 6.7 +0.1aA 6.3 x0.1aA 6.1+0.3aA  6.5+0.laA 6.5 =0.2aA
W TICH9  5.5+0.1aA  6.7+0.2aA 5.8 +0.laA  6.8+0.3aA 6.1+0.2aA 6.2 £0.2aA
#Z TICH9 5.8+0.laA  6.8+0.2aA  6.1+0.2aA 6.6+0.2aA 6.6 +0.2aA 6.2 £0.2aA
FEERTHA (d) BB TICH9  5.9+0.2aA  6.8+0.laA  6.020.2aA 6.6+0.0aA  6.0+0.2aA 6.2 +0.2aA
Preoviposition 1, MH63 5.6 £0.1aA 6.8 +0.2aA 6.2 +0.2aA 6.2+0.2aA 6.2 +0.1aA 6.4 +£0.2aA
# MH63  6.1x0.1aA 6.7 £0.2aA  6.220.2aA 6.5+0.1aA  6.1£0.2aA 6.3 £0.3aA
B MH63 6.2 +0.3aA 6.7 £0.2aA 6.6 £0.4aA  6.5=0.laA 6.6 +0.4aA 6.4 +0.2aA
B TICH9  94.4 +2.9aA 93.3£1.9aA 87.5£12.5aA 92.1x1.laA 92.5+3.8aA 88.3 +6.7aA
#TICA9 94.4x1.1aA 96.7 £1.9aA 91.3 +8.7aA 93.2+3.3aA 96.7 £1.9aA  90.9 +4.2aA
GUIEALE (%) B TICH9  93.3 +1.9aA 93.3 £1.9aA 90.8 £0.8aA 90.7 +2.5aA 92.1x1.6aA  92.8 +2.0aA
Hatchability i MH63  94.4 +1.1aA 95.6 £2.9aA 100.0 +0.0aA 88.7 £1.0aA 97.8 +2.2a A 88.7 +2.9aA
# MH63  95.6+1.laA 96.7 +£1.9aA 90.0 +10.0aA 92.2 +4.4aA 96.7 +3.3aA 98.9 +1.1aA
k6 MH63  95.6+1.1aA 96.7 £1.9aA 91.7 +8.3aA 90.0£1.9aA 93.3 +3.6aA 91.1 +4.0aA
B TICA9  94.4£2.9aA 91.1+1.1aA 93.3+5.1aA 92.3%5.laA 96.61.9aA 93.0 =7.0aA
ZTICA9 95.6+2.9aA 91.1£2.2aA 90.0+0.0aA 86.4 +2.9aA 90.7 £4.9aA 84.7 +3.7aA
i (%)  BETICA9  94.4+2.9aA 94.4 +1.1aA 84.4+2.9aA 94.4+1.1aA 92.2+7.8aA 86.0 £5.9aA
Pupation rate 3% MH63  95.6 +2.9aA 93.3 +1.4aA 90.0+5.1aA 90.0+5.1aA 95.0+3.3aA  88.4 £6.9aA

% MH63 94.4 £2.9aA 93.3+1.9aA 85.6+4.4aA 90.0+1.9aA 89.4 £4.4aA 91.8 £3.1aA
fifi MH63 93.3+1.9aA 90.0+1.9aA 90.0x1.9aA 91.0+1.9aA 88.4 £8.3aA 82.9 £8.6aA
0.3001 = 0.2758 + 0.2956 + 0.2872 = 0.2843 + 0.2942 +
3 TICH9
0.0023aA 0.0201aA 0.0031aA 0.0037aA 0.0113aA 0.0026aA
0.2867 + 0.2916 + 0.2851 + 0.2832 = 0.2892 + 0.2878 +
# TICH9
0.0068aA 0.0085aA 0.0042aA 0.0113aA 0.0055aA 0.0055aA
0.2776 = 0.2842 + 0.2851 = 0.276 = 0.2808 + 0.2866 +
fi T1CH9

0.0024aA 0.0080aA 0.0042aA 0.0151aA 0.0042aA 0.0043aA
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KRFEKTE A% Genaration
Rice 1 2 3 4 5 6
AT () 0.2999 + 0.2732 + 0.2742 + 0.2982 + 0.2983 + 0.2747 =
Pupal weight S MHG3 0.0045aA 0.0090aA 0.0131aA 0.0101aA 0.0017aA 0.0093aA
0.3017 £ 0.3171 + 0.2819 + 0.2727 £ 0.2842 + 0.3078 +
% MH63
0.0057aA 0.0201aA 0.0142aA 0.0133aA 0.0103aA 0.0193aA
0.2800 + 0.2900 + 0.2819 + 0.2853 + 0.2765 + 0.2852 +
bl W63 0.0076aA 0.0100aA 0.0142aA 0.0125aA 0.0066aA 0.0086aA
I TICHA9  1.2£0.3aA 1.10+0.02aA 0.91 £0.19aA 0.95 £0.29aA 1.04 £0.16aA 1.00 £0.09aA
# TI1CH9 1.2 £0.4aA 1.41 £0.13aA 1.03 £0.05aA 1.02 +0.21aA 1.12 +0.18aA 1.20 +0.13aA
U i B ffi TIC49 0.8 +0.1aA 0.72 £0.11aA 1.12 £0.21aA 0.92 +0.11aA 0.96 £0.13aA 0.99 £0.20aA
(@:8) 3 MH63 1.2 +0.2aA 0.91 £0.13aA 1.20 £0.28aA 1.21 +0.18aA 1.19 +0.15aA 1.05 +£0. 16aA
Sex ratio % MH63 1.0+0.1aA 0.80 £0.06aA 0.91 £0.05aA 0.97 £0.11aA 0.97 £0.06aA 0.89 +0.03aA
fifi MH63 1.3+0.2aA 1.14 £0.30aA 0.87 £0.21aA 1.14 £0.30aA 1.07 £0.17aA 0.96 +0.17a A
#H TICH9 87.7 £10.6aA 92.9 +7.1aA 97.8 £2.2aA 92.8 £3.2aA 93.4 +2.4aA 88.5x3.4aA
# TICH9 86.1+5.0aA 91.1+4.5aA 93.8 £3.3aA 91.8 £3.3aA 86.3 +4.9aA 87.4+£2.9aA
P FE (%) B TICA9  81.5£9.6aA 94.0+£4.3aA 87.8+6.9aA 91.8 +3.3aA 86.9 £6.0aA  90.0 £3.7aA
Emergence rate 3, MH63  91.9 +4.1aA 88.5+4.laA 86.3+5.8aA 85.6+3.1laA 92.1+£5.2aA 93.0 £4.4aA
#% MH63  85.4+9.4aA 86.0+5.1aA 87.6x3.1aA 88.6+3.laA 96.7 £1.9aA 88.9 £3.0aA
ki MH63  86.0 £10.7aA 81.7 £9.2aA 82.9 £8.6aA 88.6+3.laA 87.2x6.1aA 82.3 +5.6aA
B TICH9 42.3+1.6aA 29.4+1.6aA 27.8+1.7aA 30.0+1.5aA 33.2+2.0aA 28.8 £2.0aA
# TICH9 34.6+1.9aA 30.8 £2.0aA 30.0+1.6aA 31.8 £2.0aA 37.3x3.4aA 31.8 £2.7aA
A5 (k) B TICH9  35.7 £2.3aA 30.4 £1.8aA 30.1£2.0aA 27.9x1.8aA 38.2x2.7aA  39.2 +4.5aA
Fecundity H MH63 41.4+1.9aA 31.0+1.3aA 27.7+1.8aA 29.0+2.3aA 32.9+2.2aA 32.1+2.5aA
#% MH63  36.4+2.8aA 29.3+2.1aA 32.0x2.3aA 29.3 +2.1aA 37.1+3.8aA 34.8 +3.8aA
fti MH63  26.9 +3.1aA 31.8 +2.8aA 34.5+1.9aA 28.7+1.8aA 33.7 +3.5aA 33.7 +£3.2aA

£3 FooylAb/erylAc BERFRAKEHABA SN EGRSHOF

Table 3 Influence of transgenic crylAb/crylAc rice on life table parameters of Tribolium casaneum at different generations

AN [F) 7K Fé 4t Genaration
Rice 1 2 3 4 5 6
i TT51 3.7+0.1aA  3.7+0.1aA 3.70.0aA  3.6£0.2aA 3.820.1aA 3.8 +0.1aA
# TT51 3.7+0.1aA 3.8 +0.1aA  3.5%0.laA 3.70.2aA 3.720.laA 3.6 £0.2aA
R (d) K& TT51 3.8+0.1aA  3.7+0.1aA 3.7%0.0aA 3.7 £0.2aA 3.820.1aA 3.6 +0.0aA
Egg i MH63 3.8 +0.2aA  3.720.1aA 3.7 +0.1aA  3.5%0.1aA 3.720.0aA 3.6 0.1laA
# MH63  3.6+0.0aA  3.9+0.laA 3.720.2aA 3.5%0.3aA 3.720.1aA 3.7 +0.1aA
f6 MH63 3.8 +0.1aA 3.8 +0.0aA 3.6+0.2aA 3.4+0.3aA 3.8+0.laA 3.7 20.1aA
B TTS1  22.6 £0.5aA 23.6+0.2aA 26.3+1.laA 25.020.0aA 25.6+1.6aA 23.7 £0.3aA
Z TT51  23.5+0.2aA 25.9+1.7aA 25.2£0.5aA 25.2+0.4aA 25.3 +0.3aA  25.8 =1.0aA
) B (d) ki TTS1 24.0+0.6aA 23.8 +0.6aA 26.4 +2.7aA 25.3 +1.7aA 27.5+1.6aA 23.5x0.7aA
Larvae i MH63  23.7+1.laA 24.0+0.7aA 25.8 +0.9aA 24.8 £0.9aA 24.7 +0.9aA  26.0 +1.4aA
# MH63  25.3£0.9aA 25.520.2aA 25.0+0.5aA 25.6x1.6aA 25.0x1.9aA 24.8 +0.5aA
B MH63  26.7 =1.8aA 24.7 £1.9aA 24.0+1.5aA 26.4 +2.7aA 25.620.2aA  25.6 =1.4aA
i TT51 6.1+0.1aA  6.6+0.0aA 6.0+0.2aA 6.4 +0.laA 6.120.1aA 6.2 +0.3aA
# TT51 6.1+0.0aA  6.9x0.0aA 6.00.3aA 6.4 x0.1aA  6.220.2aA 6.1 +0.4aA
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KRFEKTE 4% Genaration
Rice 1 2 3 4 5 6
U 3 (d) Bt TTS1 6.3+0.1aA 6.8 +0.1aA 6.4+0.1aA 6.4 £0.0aA 6.620.1aA 6.6 +0.2aA
Pupae B MH63 6.3 +0.1aA 6.7 20.1aA  6.4+0.1aA 6.4 x0.1aA  6.320.1aA 6.5 +0.2aA
% MH63  6.2+0.laA 6.8 +0.0aA 6.30.0aA 6.4 +0.laA  6.120.2aA 6.5 +0.1aA
k6 MH63  6.6+0.2aA 6.7 +0.1aA 6.3 +0.1aA 6.1+0.3aA  6.5+0.1laA 6.5 =0.2aA
X TTS1 5.8+0.1aA 6.8 +0.2aA 5.8+0.2aA  6.6+0.2aA 6.2+0.2aA 6.6 +0.2aA
# TT51 6.1+0.2aA 6.6+0.1aA 6.6+0.2aA 6.2+0.2aA 6.7+0.3a A 6.2 +0.2aA
FEORETH (D) BE TTS1 5.9+0.2aA  6.6+0.2aA  6.5+0.2aA 6.4 +0.laA  6.2+0.1aA 6.2 +0.2aA
Preoviposition 1 MH63 5.6 £0.1aA 6.8 +0.2aA 6.2+0.2aA 6.2+0.2aA 6.2 +0.1aA 6.4 +£0.2aA
# MH63  6.10.1aA 6.7 £0.2aA  6.220.2aA 6.5+0.1aA  6.1£0.2aA 6.3 £0.3aA
K6 MH63  6.2+0.3aA 6.7 +0.2aA  6.6+0.4aA 6.5+0.1aA 6.6 +0.4aA 6.4 +0.2aA
B TT51 93.3+3.3aA 95.9+2.4aA 86.6+0.9aA 92.6+2.2aA 97.8 £2.2aA 95.6+3.0a A
# TT51  95.5+2.2aA 98.8 +1.2aA 93.3+6.7aA 90.3 £3.2aA 90.9 +4.2aA 94.3 +4.0aA
GEiEAL A (%) B TTS1  95.6+1.1aA 95.6 +1.1aA 87.5+4.2aA 89.5+2.8aA 91.3 +2.8aA  93.9 +1.5aA
Hatchability i MH63  94.4 +1.1aA 95.6 £2.9aA 100.0 +0.0aA 88.7 £1.0aA 97.8 +2.2a A 88.7 +2.9aA
% MH63  95.6+1.laA 96.7 +£1.9aA 90.0 +10.0aA 92.2 +4.4aA 96.7 +3.3aA  98.9 +1.1aA
K6 MH63  95.6+1.1aA 96.7 £1.9aA 91.7 +8.3aA 90.0+1.9aA 93.3+3.6aA 91.1 +4.0aA
i TTST  96.7 +3.3aA 92.2+2.9aA 98.9+1.laA 96.9+1.1aA 91.1+5.9aA 89.4 +5.5aA
Z TTS1  93.3+3.3aA 90.0+1.9aA 88.9+2.9aA 85.6+2.2aA 90.0+5.3aA  96.0 £4.0aA
i (%) fE TT51 97.8 +2.2aA 93.3+1.9aA 85.6+2.2aA 92.3 +1.9aA 88.2+5.8aA 90.4 +4.8aA
Pupation rate 3% MH63  95.6 +2.9aA 93.3 +1.4aA 90.0+5.1aA 90.0+5.1aA 95.0+3.3aA  88.4 £6.9aA
% MH63  94.4£2.9aA 93.3x1.9aA 85.6+4.4aA 90.0x1.9aA 89.4 +4.4aA 91.8 +3.1aA
B MH63  93.3+1.9aA 90.0+1.9aA 90.0+1.9aA 91.0+1.9aA 88.4+8.3aA 82.9 +8.6aA
- 0.3094 + 0.2938 + 0.2771 0.2793 + 0.3017 + 0.2803 +
0.0065aA 0.0044aA 0.0065aA 0.0091aA 0.0073aA 0.0056aA
0.2984 + 0.2691 = 0.2756 0.2727 0.2808 0.2728 =
F 0.0009aA 0.0040aA 0.0045aA 0.0077aA 0.0046aA 0.0037aA
0.2967 + 0.2892 + 0.2756 + 0.2706 + 0.2880 + 0.2772 +
Bl TT51
0.0094aA 0.0107aA 0.0045aA 0.0070aA 0.0082aA 0.0038aA
H i (g) - 0.2999 + 0.2732 = 0.2742 + 0.2982 + 0.2983 + 0.2747 +
Pupal weight AL MHG3 0.0045aA 0.0090aA 0.0131aA 0.0101aA 0.0017aA 0.0093aA
0.3017 0.3171 + 0.2819 0.2727 0.2842 0.3078
% MH63
0.0057aA 0.0201aA 0.0142aA 0.0133aA 0.0103aA 0.0193aA
0.2800 0.2900 + 0.2819 0.2853 + 0.2765 + 0.2852 +
k& MH63
0.0076aA 0.0100aA 0.0142aA 0.0125aA 0.0066aA 0.0086aA
g TTST  0.90 £0.4aA 0.85+0.05aA 1.08 +0.19aA 1.18 £0.19aA 1.01 £0.20aA 0.96 +0. 10aA
Z TTS1  0.90 +£0.1aA 0.82+0.11aA 0.91 +0.09aA 1.01 £0.28aA 0.88 +0.05aA 0.86 +0.07aA
O A L B TTS1 1.20 £0.4aA 0.95+0.19aA 1.01 £0.28aA 0.96 £0.19aA 1.10 +0.23aA 0.94 +0.21aA
(9:8) gt MH63  1.20 £0.2aA 0.91 £0.13aA 1.20 +0.28aA 1.21 +0.18aA 1.19 £0.15aA 1.05 +0. 16aA
Sex ratio % MH63  1.00 £0.1aA 0.80 £0.06aA 0.91 £0.05aA 0.97 +0.11aA 0.97 £0.06aA 0.89 +0.03aA
B8 MH63  1.30 +0.2aA 1.14 +0.30aA 0.87 £0.21aA 1.14 +0.30aA 1.07 £0.17aA 0.96 +0.17a A




*1532- N B B 244k Chinese Journal of Applied Entomology 49 %

(8% 3)

AN A K FE 4% Genaration

Rice 1 2 3 4 5 6

® TT51 92.1+£6.1aA 91.6 £6.6aA 83.3 £13.5aA 91.0+5.3aA 94.7 £0.8aA  84.5 +2.9aA

# TT51 82.6+9.0aA 87.6+6.2aA 90.0x5.3aA 90.0+4.3aA 87.4+4.7aA 91.8 +3.8aA

P2 (%) Fiti TT51 88.8 £6.1aA 91.8 +4.2aA 86.6 £4.3aA 90.0 £5.3aA 88.5+3.8aA 91.1+2.9aA
Emergence = MH63 91.9 +4.1aA 88.5+4.1laA 86.3 +5.8aA 85.6+3.1aA 92.1x5.2aA 93.0 x4.4aA
rate # MH63 85.4+9.4aA 86.0=x5.1aA 87.6+3.1aA 88.6=x3.1aA 96.7 +1.9aA 88.9 +3.0aA
fifi MH63  86.0 £10.7aA 81.7 £9.2aA 82.9 £8.6aA 88.6 +3.1aA 87.2+6.laA 82.3 £5.6aA

i, TT51 38.1+1.9aA 35.4+1.9aA 30.0=x1.7aA 30.7 £2.3aA 36.0+£2.6aA 36.5 +£4.3aA

# TT51 35.6 +1.7aA  25.7 £1.6aA 35.7+2.3aA 27.7x1.7aA 39.1+3.5aA 27.9 £2.9aA

AT (k) fifi TT51 36.3£1.7aA 28.1+1.8aA 36.4+2.8aA 31.0x1.7aA 36.0+5.3aA 34.8 £3.6aA
Fecundity i MH63 41.4£1.9aA 31.0=x1.3aA 27.7+1.8aA 29.0+2.3aA 32.9+2.2aA 32.1 x2.5aA
# MH63 36.4 +£2.8aA 29.3 £2.1aA 32.0x2.3aA 29.3 +2.1aA 37.1+3.8aA 34.8 £3.8aA

fifi MH63 26.9 +3.1aA 31.8 £2.8aA 34.5+1.9aA 28.7+1.8aA 33.7 x3.5aA 33.7 £3.2aA
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Fig.1 Content of cry2A protein in Tribolium casaneum
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Histograms with different letters indicate significant difference among generations at the 0. 05 level. The same below.
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Fig.3 Content of crylAb protein in Tribolium casaneum
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