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Effects of elevated atmospheric CO, concentration on the expression
of Bt toxin in transgenic maize

Liu Kaigiang', Xie Haicui*, Zhang Tiantao', Bai Shuxiong', Wang Zhenying'. He Kanglai'

(1. Institute of Plant Protection, Chinese Academy of Agricultural Sciences . Beijing 100193, China; 2. College of
Life Science and Technology, Hebei Normal University of Science and Technology, Qinhuangdao 066000, China)

Abstract Elevated CO, (eCO,) will generally lead to the change of chemical composition of plants. On the other
hand, eCO, may also mediate the changes in plant secondary metabolism, which will affect the plant-herbivore in-
teraction. This research simulated the growth and development of the corn line ‘Zheng 58 and a line expressing
Bt CrylAc toxin (GM-line), Ostrinia furnacalis and their interactions under ambient environment with two eCO,
(about 390 #L/L, 550 #L/L, 750 #L/L) with open top chambers (OTCs) and closed dynamic chambers (CDC).
Corn plant chemistry, especially the C and/or N contents as well as CrylAc toxin were assessed. The results
showed that the starch and soluble sugar content, TNC and TNC: N were significantly increased in the plant tissues
under eCO, (750 pL/L) OTC, but the N contents in leaves were not significantly different among CO, concentra-
tions. However, the N content in leaves of ‘Zheng 58’ was significantly higher than that in GM-line. Although
the amount of CrylAc toxin expressed in GM-line leaves declined along with the increase in atmospheric CO; lev-
el, there was no significant difference among atmospheric CO, treatments. eCO, did not significantly affect the
mortality of O. furnacalis in 48 h. The survival rate was significantly lower in GM-line.
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Fig. 1 Contents of several compounds in the leaves of maize under different CO, levels and N content in

the leaves of different varieties of maize
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Table 1 ANOVA analysis of the effects of CO, and

variety on plant parameters

&Y TAEMRE SRR AR S

Compound CO2 Variety CO;z X Variety
IR F 5.25 4,52 1.83
Soluble sugar df 2,27 1,28 2,24
P 0.035  0.055 0. 202
Wk F 5. 66 0.73 0. 64
Starch df 2,27 1,28 2,24
P 0.029  0.410 0. 542
AR TS F 8.87 4.19 2.32
TNC df 2,27 1,28 2,24
P 0.009  0.063 0. 141
A F 3.15 26. 92 0. 86
N df 2,27 1,28 2,24
P 0.098  <<0.001 0. 448
egitatki: /. F 19. 35 0. 34 1. 62
TNC:N df 2,27 1,28 2,24
P <0.001 0.573 0. 239
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Table 2 CrylAc protein contents in the leaves of GM maize
under different CO, levels

CO, e/ CrylAc #FEH#EiAHE/ mg g !
pLe L7t Quantity of CrylAc protein
CO; level Mean—+SE F df P
24 390 1. 9140. 09 0. 36 2ol 0. 706 2
550 1. 8840. 06
750 1.824+0. 08
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Table 3 Statistic parameters of analysis of variance

among the treatments

GitSH
7 Bl sj Y
Kgﬂéﬁ Statistic parameter
Source of variance
af __F P
N/ -]
TR 98  2343.16  <C0.000 1
Corn variety
KK CO, Yo
Atmospheric CO; o ot A
FE KGR X KR CO, HeEE
ERMMACRTCO P 0.32  0.8629

Corn variety X atmospheric CO»

x4 AEALEBEEHENRLE 48 h HFET &
Table 4 Mortality of Ostrinia furnacalis within 48 h

among different treatments

ERIERA AEMFEERT

CO. #eiz/ CO, #eJiE/
LeL! LeL7'  ZET-%R/%
Corn variet Atmospheric ~ Atmospheric  Mortality
o vanery COplevel of — CO level of  rate
ambient bioassay
environment environment
#5858 Zheng 58 24 390 25 390 5.441.49
#858 Zheng 58 550 2] 390 7.4%2.11
#5858 Zheng 58 750 2] 390 5. 642,17
H5 58  Zheng 58 550 550 5.6+1. 71
#8 58 Zheng 58 750 750 5.0%2. 20
5 crylAcm FeR E K
Transeen
FATISEERIE COM 25 390 25390 95.8+1.41
expressing
crylAcm gene
¥ crylAcm R F oK
Transgenic com 550 25390 99.4=0. 31
expressing
crylAcm gene
¥ crylAcm FEH FE K
Transgenic cor 750 #5390 97.2+0.80
expressing
crylAcm gene
5 crylAcm FER E K
Transgeni
FASEERE ot 550 550 97.440.67
expressing
crylAcm gene
¥ crylAcm R T oK
Transgenic com 750 750 96.8+1.04

expressing
crylAcm gene
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