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Abstract: Rice is the most important food crop in the world which feeds half of the world’s human population. However the
potentially ecological risk of transgenic Bt crops has been being one of the most important issues since the first biotech Bt
crop was developed in 1986. Collembolan one of the key functional groups of soil animals has been widely used as
bioindicator to monitoring soil environmental quality and ecological safety owing to its large quantity of species and
abundances and the sensitive response to environmental disturbance. The effects of transgenic Bt rice on the community
composition and abundance dynamics of soil collembolans were investigated by using the restorer lines Kemingdao with

CrylAb and Huahui-1 with CrylAb+CrylAc and the hybrid Bt-SY63 with CrylAb+CrylAc in Shandong China in 2010.
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Their respective nontransgenic parent control lines Xiushuidao Minghui-63 and Shanyou-63 were used as control. Some
specifically rare groups of soil collembolan (e. g. Arrhopalites Cribrochiurus and Isotoma for the pure-iransgene restorer

Arrhopalites for the dual-transgene restorer and Isotoma for the dual-iransgene hybrid) were disappeared due to the
planting of Bt rice. There were significant effects of Bt rice on the abundances dynamics of the hemiedaphic and euedaphic
groups and total soil collembolans. However there was no significant effect on the genus richness and community diversity
and evenness. Compared with nontransgenic control rice the CrylAb Bt rice significantly increased the abundances of
hemiedaphic group and total soil collembolans and genus richness by 54. 7% 44.4% 26. 7% respectively. The
proportion of Hypogastrura and the abundance of Euedaphic group in the paddyfields of hybrid of CrylAb+CrylAc Bt rice
increased by 212.3% and 180.4 compared with its nontransgenic parent control line. Comparison between the two restorer
lines with CrylAb or CrylAb + CrylAc showed that the proportion of Onychiurus  Hypogastrura Proisotoma and the
abundance of hemiedaphic group decreased by 62. 1% 56. 7% 61. 8% and 43. 4% respectively and Folsomides
increased by 88.2% in the paddyfields of CrylAb+CrylAc Bt rice. Comparison between the restorer line and hybrid with
CrylAb+CrylAc  CrylAb+Cryl Ac rice increased the proportion of Hypogastrura and Proisotoma by 312.9% and 171.6%

the abundances of Hemiedaphic groups by 302.4%  the total soil collembolans 233.2% as well as genus richness 54. 0%
and community diversity 26.7% respectively. However it significantly decreased proportion of Folsomides by 65.5% . The
results indicated that the adoption of transgenic Bt rice hybrid can improve the community stability and individual

abundances of soil collembolan flora in paddyfield.

Key Words: Biotech rice; soil bioindicator; functional group; community index; environmental safety
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Table 2 Two-way Repeated ANOVAs to clarify the effects of different genotypes ( Pure CrylAb vs. Dual CrylAb+CrylAc) or breed ( Restorer vs

Hybrid) cultivars of transgenic Bt rice on the genus components abundance and community indexes of soil collembolans ( P)

Measured indexes

Bt

( )

vs.
Restorers of Bt rice

( Pure genotype vs. Dual genotype)

( )

Breeding cultivars of dual Bt rice
( Restorer vs. Hybrid)

VSs.

X X
Genotype Transgenic ~ GenotypeX IBreeding Transgenic Breedingx
Transgenic Transgenic
1% Bourletiella 0.049" 0.50 0.93
Genus components Onychiurus 0. 0009 *** 0.84 0.15
Hypogastrura 0.022" 0.67 0.47 0. 0009 *** 0.024" 0. 065
Proisotoma 0.0079 ** 0.15 0.83
Epedaphic 0.51 0.60 0.37 0.72 0.62 0.95
Abundances” dynamics Euedaphic 0.001 *** 0.18 0.055 0.006 ** 0.019" 0.13
Hemiedaphic  0.000 *** 0. 009 ** 0.17 0.001 *** 0.85 0.17
Total 0.000*** 0.012° 0.038" 0.001 *** 0.48 0.24
Genus richness ( S) 0.000 *** 0.70 0.097 0.001 0.19 0.14
Community diversity ( H") 0.006** 0.33 0.39 0.027" 0.54 0.47
Community evenness ( J) 0.015" 0.37 0.19 0.19 0.63 0.91
* P<0.05; * % P<0.01; * * % P<0.001
2.2 Bt
2.2.1
Bt (F=41.0 P=0.000<0.001) Bt (F=8.7 P=0.012)
(F=5.5 P=0.038<0.05)( 2).
CrylAb Bt 44.4%(P<0.05; 1D).  Cnldb Bt
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Fig. 1 Abundance dynamics of the epedaphic ( A)

euedaphic ( B)

hemiedaphic ( C) and total groups ( D) of soil collembolans occurred

in paddyfields of different genotype ( pure CrylAb cv. KMD vs. dual CrylAb+CrylAc cv. HHI) and different breading lines ( Restorer cv. HHI

vs Hybrid cv. Bt-SY63) of Bt rice and the respective controls of parental lines ( cv. XSD MH63 and SY63) of non-transgenic rice
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Fig. 2 Genus richness ( A) community diversity ( B) and evenness( C) of soil collembolans in paddyfields of different genotype ( pure

CrylAb cv. KMD vs. dual CrylAb+CrylAc cv. HH1) and different breading lines ( Restorer cv. HH1 vs Hybrid cv. Bt-SY63) of Bt rice and the

respective controls of parental lines ( cv. XSD MH63 and SY63) of non-transgenic rice
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