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Abstract; The rhizobial DNA was extracted from the root nodules of soybean plants at a 6-year

experiment site on black soil, and PCR-DGGE and clone sequencing were adopted to analyze the

effects of different fertilization treatments on the diversity of soybean rhizobia. In the treatment no

fertilization, the band number of nifH gene and the diversity indices were the highest, and there

existed significant differences in the diversity indices among different treatments, with the order of

no fertilization > high application rate of organic manure > low application rate of organic

manure, 1/2 organic manure plus 1/2 chemical fertilizer > high application rate of chemical fer-

tilizer > low application rate of chemical fertilizer. Cluster analysis demonstrated that the finger-

prints in treatments of chemical fertilization only had a similarity of 66% with those in other treat-

ments, suggesting that chemical fertilization could significantly alter the community structure of
soybean rhizobia. The PCR-DGGE and clone sequencing showed that most of the rhizobia were

belonged to Bradyrhizobium. The application of organic manure and chemical fertilizer, especially

the latter, could decrease the diversity of soybean rhizobia.
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Fig.1 DGGE fingerprinting of different fertilization treatments
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Table 2 Number of DGGE bands, diversity index of rhizo-
bia influenced by different fertilization treatments
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Fig.2 Cluster analysis of different fertilization treatments
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Table 3 BLAST analysis on the sequences of the nifH /DGGE excised and sequenced bands sequencing

Sl 'S GenBank iR VC T I bRl s R HARIEE (%) GenBank %%3%5
a Bradyrhizobium japonicum strain CCBAU 05705 nitrogenase Fe protein (nifH) gene 100 HQ174495. 1
b Bradyrhizobium japonicum nifH gene for nitrogenase reductase, partial cds, strain; NBRC 14783 99 AB573866. 1
¢ Bradyrhizobium japonicum strain LMG 6138 nitrogenase reductase (nifH) gene, partial cds 99 HMO047126. 1
d Uncultured soil bacterium clone 72 nifH (nifH) gene, partial cds 96 FJ841948. 1
e Bradyrhizobium liaoningense strain CCBAU 83789 nitrogenase reductase (nifH) gene, partial cds 96 EU146014. 1
f Uncultured bacterium nifH gene for nitrogenase Fe protein, partial cds, clone: DNA6 100 AB365418. 1
g Uncultured bacterium clone CO70 Niff-like (nifH) gene, partial sequence 99 DQ983050. 2
h Bradyrhizobium yuanmingense strain CCBAU 53119 nitrogenase reductase-like (nifHf) gene, partial 100 EF394160. 1
sequence

i Sinorhizobium fredii strain CPAC 402 clone 2 NifH (nifH) gene 98 DQ485715. 1
J Bradyrhizobium japonicum bv. glycinearum strain Nepl dinitrogenase reductase (nifH) gene, partial cds 99 AY599088. 1
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