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Abstract : Transgenic crops are grown on an increasingly large scale around the world, and accompanied by public concern about their po—
tential ecological and environmental impacts. The persistence and interaction of proteins derived from transgenic crops in soil and their ef—
fects on soil microbial are essential information when investigating their effects within the soil ecosystem. The nitrogen—fixing bacterial diver—
sity in the rhizosphere of glyphosate —tolerance transgenic soybean M88 GTS40 -3 -2 ZB and conventional non —transgenic soybean
zhonghuang13 was analyzed under pot experiments by DGGE—cloning technique. Soil samples were collected in November 2011 at mature
stage. The results showed that the diversity index and evenness index of soil nitrogen—fixing bacteria of transgenic soybean M88(CP4 epsps )

and GTS40-3-2(CP4 epsps ) were not significantly different from non—transgenic soybean zhonghuang13. The diversity index of soil nitro—
gen—fixing bacteria of transgenic soybean ZB (Bt crylAb+CP4 epsps ) was significantly higher than local major soybean zhonghuang13,

while the evenness index showed no significant difference. The results of cloning and sequencing results showed that the soil nitrogen—fixing
bacteria in the rhizosphere of the four soybean cultivars mainly belonged to a —proteobacteria, 8 —proteobacteria, y —proteobacteria,
cyanobacteria and unknown. These results suggested that compared with soybean varieties, the transformation of the CP4 epsps gene into
soybean didn’t cause significant effect on the nitrogen—fixing bacterial diversity in soybean rhizosphere.
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Table 1 Primers used to amplify the nitrogen—fixing
bacteria nifH gene
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Figure 1 DGGE profiles of soil nitrogen—fixing bacteria nifH gene
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Table 2 Number of DGGE bands, diversity index and

evenness index of nitrogen—fixing bacteria

PNGEIES Zlr R ZREEAR L ¥5  EEAR R
M88 25+2.000a 2.105+0.206b  0.653+0.049b
i 13 23+1.155a 2.110£0.113b  0.679+0.026ab
GTS40-3-2 24+1.528a 2.221+0.167ab  0.702+0.051ab
7B 2622.309a 2.419+0.034a  0.746+0.030a
e R B B AR EIR 22 n=3; RIFI A Rl AR FOR 22 57 1
#(P<0.05),

Note : Data are Mean+SE, different letters in the same column indicat—

ed significant difference at P<0.05.
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Figure 2 Cluster analysis of nitrogen—fixing bacteria in soil
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Table 3 Results of a BLAST analysis on the sequences of the 18 nifH/DGGE sequenced bands

Zt ARLLEE /% GenBank 53t HOXT T i i
1 92 AY972874.1 Gamma proteobacterium BAL281 nifH gene
2 90 FR669144.1 Pseudomonas stutzeri partial nifH gene
3 87 DQ398563.1 Uncultured cyanobacterium
4 89 EF397816.1 Lyngbya wollei clone
5 97 HQ335690.1 Uncultured bacterium
6 88 DQ471425.1 Filamentous thermophilic cyanobacterium
7 93 HQ231512.1 Rhizobium sp.
8 94 HM565855.1 Uncultured Burkholderia sp.
9 90 DQ431164.1 Azorhizobium sp.
10 93 HM565855.1 Uncultured Burkholderia sp.
11 91 AY972874.1 Gamma proteobacterium BAL281nifH gene
12 92 AY972874.1 Gamma proteobacterium BAL281 nifH gene
13 90 AB188122.1 Azohydromonas lata nifH gene
14 94 HM565855.1 Uncultured Burkholderia sp.
15 88 AB188122.1 Azohydromonas lata nifH gene
16 97 HQ335690.1 Uncultured bacterium clone
17 88 (GQ289565.1 Bradyrhizobium japonicum clone
18 89 DQ098163.1 Uncultured nitrogen—fixing bacterium
86 band5 -
7 _|: band18
. band16 Uncultured
75 HQ335690.1 Uncultured bacterium clone
51 DQ098163.1 Uncultured nitrogen—fixing bacterium _J
HM565855.1 Uncultured Burkholderia sp. ~
25 band13
s 94 — Edndm Betaproteobacteria
— 9] _E and8
42 band10
98: band3
EF397816.1 Lyngbya wollei clone
95 DQ398563.1 Uncultured cyanobacterium clone Cyanobacteria
55 _|: band4
100 band6 y
FR669144.1 Pseudomonas stwzert ~
=0 AY972874.1 Gamma Proteobacterium
5 band2 Gammaproteobacteria
o4 band1
63 band11
WE band12 4
GQ289565.1 Bradyrhizobium japonicum clone M
100 band9
16 band7 Alphaproteobacteria
28 _I: band17
62 DQA431164.1 Azorhizobium sp. -~

& 3 %A Neighbor—joining ;XM BN RFE L EH

Figure 3 Neighbor—joining phylogenetic tree
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