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Abstract ; It is important to evaluate the ecological risks of transgenic Bt rice on soil non-target organisms before it is widely
released in the market. Rhizosphere and detritusphere formed by plant roots and organic residues that contact soil directly,
and represent two distinct microsites that are highly affected by plants. Pot experiments were established to investigate the
effects of rice, a variety genetically modified to express the Bt protein, KMD, and its parental line, XSD, on soil chemical ,
microbial properties and nematode assemblages of the two microsites. Results indicated that effects of transgenic Bt rice on

soil properties varied with plant growth stage and microsite type. Compared with XSD, KMD increased the concentrations of
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soil dissolved organic nitrogen in detritusphere ( D) at seedling and elongation stages, whereas the concentrations of
ammonium in the detritusphere were decreased significantly by KMD at seedling stage ( P<0.05). At maturing stage, KMD
increased the concentrations of ammonium in the detritusphere and overlapped microsite (DR, i.e. the area that affected by
both rhizosphere and detritusphere ) significantly ( P<0.05). With regard to soil microbial biomass, KMD significantly
increased the concentrations of soil microbial biomass carbon (MBC) in detritusphere at seedling and maturing stages ( P<
0.05) , whereas significantly decreased microbial biomass nitrogen ( MBN) in rhizosphere at elongation and maturing stages
(P<0.05). Integrated effects of the two microsites had a significant effect on concentrations of microbial biomass carbon and
nitrogen as well as dissolved organic matter, total nematode numbers and nematode numbers of different feeding groups (P<
0.05). Generally, KMD decreased the total nematode numbers, especially there were significantly fewer nematodes in the
detritusphere of KMD than XSD at seedling and elongation stages ( P<0.05). Repeated-measure ANOVA indicated that
transgenic Bt rice KMD had significant effects on numbers of bacterial feeders ( P<0.01) and fungal feeders ( P<0.05),
nematode channel ratio ( NCR) and enrichment index ( EI). In addition, the genetically modified KMD significantly
decreased (P<0.05) the proportions of bacterial feeders and fungal feeders in detritusphere at seedling and elongation
stages, and such trends were consistent to the responses of ammonium concentrations of the same microsite and growth stage.
In light of soil Bt protein concentrations under KMD treatments after maturing stage, Bt rice showed no significant effect,
though the content of Bt protein in straw of KMD was significantly higher than that of XSD, indicating that significant
differences of effects of KMD from XSD might not result from Bt protein itself, but from the difference of other traits such as
rice growth and residue chemical composition. Together, we found that microsite studies combining the rhizosphere and
detritusphere would facilitate to demonstrate the responses of soil microbial properties and nematode assemblages to explore

the ecological impacts and mechanisms of growing genetically modified rice.

Key Words: transgenic Bt rice; rhizosphere; detrisphere; Bt protein; nematode assemblage
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Table 1 Repeated-measure ANOVA results for the effects of different rice varieties ( transgenic B and non-Bt lines) and microsites on soil Bt

protein, available nutrients content and microbial properties

o B TR TEnE AR MER mEn w;f Bk R, MR }ﬁ;ﬁﬁ
Effect df DOC DON NHI -N NO3-N Bt protein MBC MBN BR 4O,
’/!‘J%Ul’i(M)Micmsite 2 7.01** 38.7"* 4.65% 2.09 1.35 20.12** 8.15%* 1.87 15.29 **
IKAESAI (V) Variety 1 0.18 10.43**  0.00 6.08* 8.82**  932** 215 0.01 8.28 **
MxV 2 0.79 540" 5.03* 1.08 0.19 0.40 425" 0.31 0.06
error 18

ﬁéﬁﬂﬂtﬂ( T) Time 2 5.06* 434.42 " 22.91** 52.92*F 3.6* 185.03 ** 76.45*F 238.94 "% 343.44 %%
TxM 4 4.55** 16.48 ** 0.37 0.43 0.32 26.61** 2.66* 7.81*" 12.91 **
<V 2 0.26 7.58"" 5.32%" 0.44 1.11 2.95 0.34 337" 6.75""
TXMxV 4 0.70 2.82 2.59 1.66 0.05 0.75 0.77 1.62 1.00
error 36

DOC: Dissolved organic carbon; DON: Dissolved organic nitrogen; MBC: Microbial biomass carbon; MBN .

respiration ;gCO, : Microbial metabolic quotient; * F/RZEF P2 * * FRZEFWEH

Microbial biomass nitrogen; BR: Basal
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Fig.2  Effects of transgenic Bt and non-Bt rice varieties on soil dissolved nutrients contents ( mean+SE)
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Fig.4 Effects of transgenic Bf and non-Bt rice varieties on soil microbial properties ( mean+SE)
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Table 2 Repeated-measure ANOVA results for the effects of different rice varieties ( transgenic Bi and non-Bt lines) and microsites on soil

nematode abundance and ecological indices

abundance BF FF 0&C Ml H'

W (M) Microsite 2 28.72%" 0.42 2026 473* 19.35** 1.97 43" 6.11"*  885** 1.65
IKFEGHFN (V) Variety 1 8.64 "% 1.88 36.33%* 5.66 ¢ 1.68 12.08**  3.07 9.61** 6.32* 0.41
MxV 2 4.00" 4.94* 801" 6.95** 1.71 6.887F  2.34 0.34 2.90 1.72
error 18

SREEHHEL(T) Time 2 3332 0.65 69.79**  3.69%  33.7% 7820%%  64.887%  14.117%  29.24** 2.96
TxM 4 15.56** 274 1693** 381" 12.56** 9.96**  1.78 4487 355" 451"
TxV 2 0.61 2.19 17.63** 402" 1.94 11.87**  1.03 1.93 1.79 1.39
TXMxV 4 0.50 0.14 505 322° 1.53 3.89**  1.03 0.99 1.04 0.41
error 36

PF. Plant feeders; BF; Bacterial feeders; FF; Fungal feeders; O&C: Omnivorous & Carnivorous; MI; Maturity index; H'; Shannon-Wiener index; NCR: Nematode

channel ratio; EI; Enrichment index; SI: Structure index; * P<0.05, * * P<0.01
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