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Effects of maize straw with Bt gene return to field on growth of wheat seedlings
CHEN Xiaowen, QI Xin, WANG Haiyong, GUO Yuhai, DONG Xuihui "

College of Agronomy and Biotechnology, China Agriculture University, Beijing 100193, China

Abstract: Fast popularization and widespread application of transgenic Bt corn have raised the issue of environmental
safety. Despite considerable work in this field recently, no consensus on the effects of Bt corn on environmental safety has
emerged, indicative of the complexity of this issue. Traditional study on environmental safety of transgenic crops often
focused on the risks of weediness of genetic modified crop itself, gene flow, negative impact on useful insects or microbe in
soil, while ignored the effect of transgenic crops on succeeding crops. Therefore, the major objective of this study is to
investigate the effect of Bt corn straw incorporated into soil on growth of winter wheat ( Triticum aestivum) seedlings. The
chopped straw of transgenic Bt corn inbred (Bt-38) and non-Bt corn ( Zheng 58, the receptor of Bt-38) was mixed with
nutrient soil and vermiculite (1:3:3) to be as the growth media for winter wheat (cv. Duokang 1), with the media without
corn straw as the control. The results showed that the emergence rate, shoot height and root length of seedlings were
decreased by corn straw incorporated into media compared with the control. Similarly, corn straw reduced biomass of wheat
seedlings. For example, the fresh and dry weight of wheat seedlings grown in media added with corn straw were only equal
to 51% —65% and 62% —72% of those of control, respectively. The lower level of indole-3-acetic acid (IAA) and higher
level of abscisic acid (ABA) in seedlings grown in media containing corn straw compared with the control partly explained
the differences related to morphology and biomass. The corn straw added to media did not influence soluble protein and
antioxidant enzymes such as peroxidase (POD) and catalase (CAT), as well as malondialdehyde (MDA ) , indicative of
membrane damage, in wheat seedlings, however, increased the activity of superoxide dismutase ( SOD ), which was

probably associated with more reactive oxygen species (ROS) in seedlings grown in media containing corn straw. We did
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not find any significant differences in above results between Bt corn straw ( Bt-38) and non-Bt corn straw ( Zheng 58).
Therefore, it was concluded that transgenic Bt corn had no environmental risk, referring in particular to the seedling growth

of succeeding crop (winter wheat) , under our experimental condition.

Key Words: emergence rate ;endogenous hormones ;straw ; Bt transgenic maize ; anti-peroxidase
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Table 1 Comparision of different treatments on seedling endogenous hormones concertration

ABA IAA GA ZR
X H& Control 1780+246b 1474£110a 75.9+1.7a 1050+38b
#B 58 Zheng 58 2366+148a 1553+53a 71.7+3.9a 1164 +44a
% Bt Transgene 1752+41b 1000+43b 75.4£2.7a 1130+18ab
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Table 2 Effect of different treatments on activities of anti peroxidase and content of MDA

POD i Pk CAT 75t SOD B T MDA &1
POD Activity CAT Activity SOD Activity Content of MDA
/(u-g B¢ F-min~") /(u-g M F-min~") /(u/g fETH) /((wmol/g ffH )
X H8 Control 4236+238a 21.69+5.70a 62.4+12.7b 3.87+0.54a
¥R 58 Zheng 58 4400+185a 20.38+4.74a 91.942. 1a 3.43+0.37a
5 Bt Transgene 4042+549a 30.78+2.55a 72.4+10. 6ab 2.99+0.40a
2.4 [EAE BT O A v AR ) R 2.
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N o 2
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Jiﬁmiﬁiiﬁﬁﬁﬁi/\”ﬂﬁo 19g F10. 24g , §§ al
a‘ﬁ!ﬁ@iié’a 519% Fi165% ; IR AREL LT AW A &8 2
L% R 62% 1 72% . BRI HL IR F o o
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AR HEAT FTREATR , {0 A 334 o) L dd & 448 o 1 A i o Control Zheng 58 Transgene
AR 5, SR USRS R 109 &)y 1 AR o R0 43 31 R 0. B3 REAES A TS TR E LSS

11g f10.015g, 4R 58 Ffe Bt F AR L5/ 4) Fig. 3 Content of soluble protein in seedlings under different
B ARG EE 4330 0. 182 F10. 15g, TEH /510 0.021g  treatments

F10.023g, S AN R IEEY 1. 64 £%5 1. 36 f5H1 1. 40 1% .

153 4%, Bk B W 25 5%
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Table 3 Effect of different treatments on seedling biomass

R g ML E /g H FERTE g WTE/g
Fresh weight of shoot Fresh weight of root Dry weight of shoot Dry weight of root
X} H8 Control 0.37+0.05a 0.11+0.04b 0.047+0.007a 0.015+0.004b
#B 58 Zheng 58 0.19+0.02¢ 0.18+0.06a 0.029+0.004h 0.021+0.003a
B H ] Transgene 0.24+0.06b 0.15+0.07ab 0.034+0.008h 0.023+0.005a
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