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Effect of transgenic corn (C63-1) cultivation on soil Collembola

WANG Bai-Feng? SONG Xin-Yuan! CHANG Liang?™ WU Dong-Hui?

(1. Agro-Biotechnology Research Institute, Jilin Academy of Agriculture Sciences, Changchun 130033, China;
2. Northeast Institute of Geography and Agroecology, Chinese Academy of Sciences, Changchun130102, China)

Abstract [Objectives] To investigate the effect of an experimental release of transgenic corn in Jilin Province on soil
fauna. [Methods] Field experiments including two corn varieties (transgenic corn C63-1 and its Control) were conducted to
investigate the effects of transgenic corn on soil Collembola in 2012. [Results] Our results showed that density, species
richness, diversity and community structure were not impacted by transgenic corn cultivation but some rare species
disappeared in transgenic corn plots. Collembola community structure was significantly affected by different corn growth
periods; Density of Collembola was highest in the mature corn stage, possibly because of abundant corn litter (a food resource
of Collembola) during that growth stage. [Conclusion] Transgenic corn cultivation did not have a significant effect on soil
Collembola over the course of a one year experiment. However, longer-term, controlled experiments should be done to
ascertain the environmental safety of transgenic corn cultivation.
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2 RS54 1 Folsomia sp.1 22.6% 2
. Folsomia sp.2 16.6%

2.1 BRRBTERLER CCA

2012 4 C63-1

4 6 12 1 1 2 P < 0.05
>10% 5 29%

1 Thalassaphorura macrospinta 25.3% pH C63-1

2 Thalassaphorura tamurai  10.7%

3 Allonychiurus songi 20.2% 2%
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Table 1 Total density of collembolans (ind./m?) of the four sampling times in different corn variety (transgenic
C63-1 and Control) fields of a Chinese black soil in 2012

2012
Collembola
Abbreviation C63-1
Transgenic C63-1 Control
. 1269 1148
Thalassaphorura macrospinta ~ TH.ma
2 423 604
Allonychiurus songi  AL.so
3 770 1163
Thalassaphorura tamurai  TH.ta
! 1314 846
Folsomiasp.1  FO.sp.1
2 906 680
Fosomiasp.2  FO.sp.2
! 0 30
Homidia phjongiangica  HO.ph
2 15 45
Entomobrya sp.1  EN.sp.1
3 0 76
Entomobrya sp.2  EN.sp.2
Entomobrya koreana  EN.ko 0 30
! 45 0
Sminthurides sp.1 ~ SM.spl
2 15 15
Sminthurides sp.2 ~ SM.sp2
1
60 76

Lepidocyrtus felipei  LE.fe

Total 4817 4712
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Fig. 1 Ordination biplot of canonical correspondence analysis (CCA), with the mean abundances of soil Collembola
in the different corn variety fields (transgenic Bt corn C 63-1 and its near-isolines Control)

1 The binomial nomenclature of the soil Collembola is given in Table 1.
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C63-1
Bitzer 2005
2012 Bt 3
Cortet 2007 Vaufleury
P <0.05 2 2007
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Table 2 The total amount of variation explained by 2011 2013 Bt
Ordination biplot of the canonical correspondence
analysis (CCA) with mean abundance of Collembola
species in C63-1 and Control corn fields in 2012 in
China.
2012
Environmental factor % E P C63-1
Growth period 29 7.32 0.002* Homidia phjongiangica
Soil nitrogen 7194 0094 Entomobrya koreana ~ Entomobrya sp.1
Soil organic matter 6 121 0.138 Zwahlen 2007
Soil potassium 4 135 0225 Chang 2011
Soil water content 4 0.99 0.517 Bt
pH  pH 3 091 0482
Soil phosphorus 3 0.79 0.674
Corn varieties (C63-1 and 2 074 0890
Control)
Total percentage variance explained
% P *

P < 0.05

%= Percentage variation explained. P-values are based on a
Monte Carlo permutation tests. * indicate P < 0.05.

3 g5t

64%
Collaghan etal. 2005 Zwahlenetal. 2007

Chang et al.
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Fig. 2 Density, species richness and Shannon-Weiner index of Collembola (mean + SE) in different corn variety
fields (transgenic corn C63-1 and its near-isolines Control) fields of a Chinese black soil in 2012
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