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Impact of transgenic Bt rice “Ganlv 1” on an arthropod community
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Abstract [Objectives] The objective of this study is to assess the effects of the transgenic Bt rice “Ganlv 1”on the arthropod
communities in paddy fields. [Method] The rice expressing a fusion gene derived from crylA4b and crylAc and a conventional
control rice were investigated in Nanchang County, Jiangxi Province in 2012 and 2013. [Result] No significant differences in
community indices such as species richness, dominance index, Shannon-Wiener diversity index and evenness index in the
transgenic Bt rice plots compared with the control rice plots . Moreover, there were no significant differences in the five guilds
dominance in the transgenic Bt rice plots and the control rice plots. Mosts of the dissimilarities between the arthropod
communities in the transgenic Bt rice plots and the control were apparently low. [Conclusion] It was apparent that the transgenic
Bt rice “Ganlv 1” had no significant adverse impact on the arthropod community structure under the field conditions.
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Table 2 The arthropod community structure of transgenic Bt rice and control rice plots
2012 2013
Index BT CK BT CK
Species richness (S) 63.000+4.041a  68.000+2.000a  52.000+2.309a 59.667+2.603a
Dominance index (D) 0.286+0.022a 0.2314+0.018a 0.17240.015a  0.118+0.017a

Shannon-Wiener diversity index (H") 1.873+0.085a 2.134+0.060a

Evenness index (J) 0.453+0.027a 0.506+0.017a

2.3274+0.099a

0.589+0.019b

2.713+0.105a

0.663+0.019a

(P<0.05)

Data followed by different capital letters in the same row indicate significantly different at the 0.05 level. The same below.
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Fig.1 Temporal dynamics of arthropod community diversity in transgenic Bt rice and control rice plots in 2012
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Fig. 2 Temporal dynamics of arthropod community diversity in transgenic Bt rice and control rice plots in 2013
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Table 3 The guild dominance(%) in the arthropod community of transgenic Bt rice and control rice plots

2012
Guild BT CK BT CK
Phytophages 77.151£1.899a 69.821+4.141a 60.110+3.263a 51.604£5.151a
Predators 10.836+1.593a 12.856+1.068a 20.811+1.124a 27.755+2.662a
Parasitoids 0.319+0.001b 0.666+0.027a 0.763+0.293a 1.043+0.063a
Detritivores 1.140+0.253b 2.045+0.123a 0.911+0.420a 2.152+1.140a
Others 10.554+0.658a 14.612+3.592a 17.405+3.843a 17.446+4.361a
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Table 4 Bray-Curtis similarity indices of arthropod
communities in transgenic Bt rice and control rice plots Bt “ 1 "
Bray-Curtis
Community type 2012 2013 5
2011 crylAb
0.25 0.27
Phytophage
0.20 0.08
Predator Bt 5
. 44 - i
Parasitoid 0.30 0 Bray-Curtis
Bt
. 0.15 0.36
Detritivore
0.10 0.19 2
Others Bt

0.22 0.22 “ |

Arthropod community




833.

SRk (References)

Chen M, Shelton A, Ye GY, 2011. Insect-resistant genetically
modified rice in China: from research to commercialization.
Annu. Rev. Entomol., 56: 81-101.

Heong KL, Aquino GB, Barrion AT, 1991. Arthropod community
structures of rice ecosystems in the Philippines. Bull. Entomol.
Res., 81(4): 407-416.

Li FF, Ye GY, Wu Q, Peng YF, Chen XX, 2007. Arthropod
abundance and diversity in Bt and non-Bt rice fields. Environ.
Entomol., 36(3): 646—654.

Matteson PC, 2000. Insect pest management in tropical Asian
irrigated rice. Annu. Rev. Entomol., 45: 549-574.

Schoenly KG, Justo HD, Barrion AT, Harris MK, Bottrell DG, 1998.
Analysis of invertebrate biodiversity in a Philippine farmer's
irrigated rice field. Environ. Entomol., 27(5): 1125-1136.

Tu JM, Zhang GA, Datta K, Xu CG, He YQ, Zhang QF, Khush GS,
Datta SK, 2000. Field performance of transgenic elite
commercial hybrid rice expressing Bacillus

d-endotoxin. Nat. Biotechnol., 18(10): 1101-1104.

s s ,20009.
, 54(18): 2699-2717.[Chen H, Lin YJ, Zhang QF, 2009.

thuringiensis

Review and Prospect of transgenic rice studies. Scientific
Bulletin, 54(18): 2699-2717.]

s s s ,2013.

, 49(7): 655-663.
[FuQ, Lai FX, Chen Y, Li KL, 2013.
A review of the ecological safety of the insect-resistant transgeni
c rices to non-target organisms. Plant Physiology
Communications, 49(7): 655-663.]

, , 1997. . R
34(1): 39 — 45[Yi F, Li DM, 1997. Pest management in
sustainable agriculture. Insect Knowledge, 34(1): 39—-45.]

s ,2011.
, 11(18):
1277 - 2011.

1283. [Jiang XB, Xiao GY,

Diversity of arthropod community in the canopy of genetically m

odified herbicide-tolerant rice (Oryza sativa L.). Chinese Journal

of Eco-Agriculture, 11(18): 1277-1283.]

, Swapan K DATTA, 2003. cryl Ab/1Ac
, 46(4):

454-465. Liu ZC, Ye GY, Hu C, Swapan K D, 2003. Impact of

s >

transgenic indica rice with a fused gene of cryl Ab/cryl Ac on the
rice paddy arthropod community. Acta Entomologica Sinica,
46(4): 454-465.]
, , ,2004.

, 12(15): 2309-2314.
[Liu ZC, Ye GY, Hu C, 2004. Effects of Bacillus thuringiensis
transgenic rice and chemical insecticides on arthropod
communities in paddy-fields.

Ecology, 12(15): 2309-2314.]

Chinese Journal of Applied

> > s > > > s s

2011.  crylAb
, 20(1): 69-76. [Liu ZC, Chen Y, Tian JC, Lu ZB, Shu

QY, Hu C, Peng YF, Ye GY, 2011. Impact of transgenic
cryl Abjaponica rice on the arthropod community of rice paddies
in China. Journal of Biosafety, 20(1): 69-76.]
,2003.

,29(1): 37-39. [Sheng CF,
Wang HT, Gao LD, Xuan WIJ, 2003. Current outbreak, yield loss

> s s

estimation and controlling countermeasures of paddy rice borer
in China. Plant Protection, 29(1): 37-39.]

, 1998.
, 24(6): 579-580. [Shu QY,
Ye GY, Cui HR, Xiang YB, Gao MW, 1998. Development of

> s s >

« )

transgenic bacillus thuriengiensis rice resistant to rice stem
borers and leaf folders. Journal of Zhejiang Agricultural
University, 24(6): 579-580.]

> > , , ,2003.

86 . , 18(4):
209-213. [Su J, Hu CQ, Zhai HL, Chen ZJ, Wang F, 2003.
Establishment of a highly efficient and stable transforming
system mediated by agrobacterium tumefacien in indica rice.
Fujian Journal of Agricultural Sciences, 18(4): 209-213.]

, , ,2013.
, 50(2): 548-552. [Wu M, Zhang ZZ, Gao CF, 2013.
Methods of insecticides resistance monitoring of the striped stem
Chilo suppressalis. of Applied
Entomology, 0(2): 548-552.]

borer, Chinese  Journal

,2012. Bt

s s s

, 49(6): 1535-1540. [Xu YB, Wang ML, Han LZ, Chen FJ,


http://c.g.wanfangdata.com.cn/Periodical-swaqxb.aspx

834

Chinese Journal of Applied Entomology 51

2012. The suitability of Chilo suppressalis reared on artificial
diet, seedings of transgenic Bt rice and nontransgenic rice.
Chinese Journal of Applied Entomology, 49(6): 1535-1540.]
, , ,2013.
, 50(2): 542—547. [Zhang K, Wang ZW, Gao CF, 2013.
Methods for rice planthopper resistance monitoring. Chinese

Journal of Applied Entomology, 50(2): 542-547.].

, , s s , 2005.
,26(2): 85-88. [Zhang XF, Wang
DY, Fang FP, Zeng YK, Liao XY, 2005. Food safety and rice
production in China. Research of Agricultural Modernization,

26(2): 85-88.]



