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Effects of oat-soybean and oat-groundnut intercropping
on the diversity and community composition of
soil nitrogen-fixing bacterial in rhizosphere soil
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Abstract  Being an indicator of environment variation, nitrogen-fixing bacterial community is very sensitive to the
variation of environment. But the relationship between those two is unclear. This study aimed to investigate the variation
of nitrogen-fixing bacterial community diversity responded to different intercropping systems by targeting nifH gene.
Polymerase chain reaction-denaturing gradient gel electrophoresis (PCR-DGGE) and DNA clone technology were
employed to investigate the variation of nitrogen-fixing bacterial community in rhizosphere soil as affected by oat/
soybean intercropping,oat/groundnut intercropping and monocropping of these three crops. Principal component analysis
indicated that nitrogen-fixing bacterial community in rhizosphere soil was relatively stable and barely changed within the

intercropping system, especially in oat-soybean intercropping system. Based on the DGGE bands sequencing and
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Phylogenetic analysis of nifH gene, nitrogen fixing microbes mainly affiliated to Bradyrhizobium Jordan of a-

Proteobacteria, Azohydromonas of B-Proteobacteria, and few other species. The rhizosphere of beans had a

complicated composition, including B. Jordan of a-Proteobacteria, Azohydromonas and Pseudacidovorax of f-

Proteobacteria, Klebsiella pneumonia of y-Proteobacteria , Cyanobacteri and some uncultured bacteria. In conclusion,

the oat-beans intercropping systems had effects on the diversity and community structure of nitrogen-fixing bacteria in

the rhizosphere of plants. It would help us to understand the positive effects of oat-beans intercropping.

Keywords PCR-DGGE; intercropping; nifH gene; oat-soybean; oat-groundnut; nitrogen-fixing bacterial community

diversity; community composition
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Table 1 Blast analysis result of DGGE gel bands recovery sequences from oat rhizosphere soil nitrogen-fixing microorganism
Al Tl FE 4K GenBank Z iS5 AHLUE AFAL T ik B ok I
Band Bases number GenBank number Similarity Similar strains and their sources
1 298 AJ505315 91% Alphaproteobacteria; Rhizobiales; Rhizobiaceae; Sinorhizobium/Ensi fer
group; Sinorhizobium
2,16 298 AB188122 96 % Beta proteobacteria; Burkholderiales; Alcaligenaceae; Azohydromonas
3 298 AJ563958 86 % Gamma proteobacteria; Methylococcales; Methylococcaceae ;s Methylococcus
4 298 GQ249664 92 % Beta proteobacteria ; Burkholderiales; Comamonadaceae ; Pseudacidovorax
5 298 GQ161239 94 % Alphaproteobacteria; Rhodos pirillales; Rhodospirillaceae; Azospirillum
6 298 AM110718 92% Beta proteobacteria; Burkholderiales; Burkholderiaceae; Burkholderia;
Burkholderia cepacia complex
7 297 JX081993 91% Alphaproteobacteria; Rhizobiales; Rhizobiaceae; Sinorhizobium/
Ensifergroup; Ensi fer
8 298 GQ241353 89 % Alphaproteobacteria; Rhizobiales; Rhizobiaceae; Rhizobium/
Agrobacteriumgroup ; Rhizobium
9 298 EF394167 100% Alphaproteobacteria; Rhizobiales; Bradyrhizobiaceae; Brad yrhizobium
10 298 AB201627 96 % Betaproteobacteria; Burkholderiales; Alcaligenaceae; Azohydromonas
11,20 298 GQ336846 93% Alphaproteobacteria; Rhizobiales; Bradyrhizobiaceae; Brad yrhizobium
12,14 298 AB188121 98 % Beta proteobacteria; Burkholderiales; Alcaligenaceae; Azohydromonas
13 298 FJ347449 95 % Alphaproteobacteria; Rhizobiales; Bradyrhizobiaceae; Bradyrhizobium
15 298 FJ514065 93% Alphaproteobacteria; Rhizobiales; Bradyrhizobiaceae; Bradyrhizobium
17,19 298 AB201627 97 % Beta proteobacteria; Burkholderiales; Alcaligenaceae; Azohydromonas
18 298 AB542351 95 % Alphaproteobacteria; Rhizobiales; Bradyrhizobiaceae; Bradyrhizobium
21 301 FJ593867 97 % Gamma proteobacteria; Enterobacteriales; Enterobacteriaceae; Klebsiella
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W AE TR DGGE BB E T 32 A2l i BRI ni fH P8I KA ve e 5 ] 8% 55 8 B9
12,16 F1 18 P [l e e 22 59 » s B Jm b AT 1 e FUAT B8 1 AR AU A RLETE 8500 ~ 9806 . A7 20
JPA AR 297~301 bp, AU Blast PF R F 2 s B A AT B 55 [ 50 000AE W) B AT 30 e AR UL L A
RENH 7915 GeneBank BUHfs 0 ARIBUE ML BIPESE 906 ~9126 (K 2),

®2 ERMEMRERERREY DGGE B & B UF 51 blast 43 #7 45 R
Table 2 Blast analysis result of DGGE gel bands recovery sequences from legume

rhizosphere soil nitrogen-fixing microorganism

2% Tk 3 44 GenBank # [if 5 AH LR

Band Bases number GenBank number  Similarity

FA AL Ak S B Sk 5 Similar strains and their sources

1 299 AJ563959 85% Bacteria; Proteobacteria; Alphaproteobacteria; Rhizobiales;
Bradyrhizobiaceae; Rhodoblastus

2,29 298 HQ335786 90 % Bacteria ;environmental samples

3 298 GQ161239 90 % Bacteria; Proteobacteria; Alphaproteobacteria; Rhodospirillales;

Rhodospirillaceae; Azos pirillum

4,5,7 298 GQ249664 92 % Bacteria; Proteobacteria; Betaproteobacteria; Burkholderiales;
Comamonadaceae ; Pseudacidovorax

6 301 AB740524 87% Bacteria; Proteobacteria; Alphaproteobacteria; Rhizobiales;
Rhizobiaceae; Rhizobium/Agrobacterium group ; Rhizobium.

8 298 AB542352 95 % Bacteria; Proteobacteria; Alphaproteobacteria; Rhizobiales;
Bradyrhizobiaceae; Bradyrhizobium

9,32 298 AB188122 96 % Bacteria; Proteobacteria; Betaproteobacteria; Burkholderiales;
Alcaligenaceae; Azohydromonas

10 298 JX081993 95% Bacteria; Proteobacteria; Alphaproteobacteria; Rhizobiales;
Rhizobiaceae; Sinorhizobium/Ensi fer groupEnsi fer.

11 298 FJ]347446 93% Bacteria; Proteobacteria; Alphaproteobacteria; Rhizobiales;
Bradyrhizobiaceae; Bradyrhizobium

13,21 201 FJ593867 97 % Bacteria; Proteobacteria; Gamma proteobacteria; Enterobacteriales ;

Enterobacteriaceae; Klebsiella

14 297 U73136 81% Bacteria; Cyanobacteria;Oscillatoriales; Pseudanabaena

15,31 298 HQ335733 90 % Bacteria ;environmental samples

17 298 EU542578 98 % Bacteria; Proteobacteria; Betaproteobacteria; Burkholderiales;
Ideonella

19,23 298 AF046839 86 % Bacteria ; Proteobacteria ; Gamma proteobacteria

20 301 V00631 98 % Bacteria; Proteobacteria; Gammaproteobacteria; Enterobacteriales;

Enterobacteriaceae; Klebsiella

22 298 AF216879 86 % nitrogen fixing bacterium SC16

24,27 298 CP003153 89% Bacteria; Proteobacteria; Betaproteobacteria; Rhodocyclales;
Rhodocyclaceae; Azospira

25 298 HQ335717 90 % Bacteria ;environmental samples

26 298 JN862627 91% Bacteria ;environmental samples

28,30 298 AB201627 91/96 % Bacteria; Proteobacteria; Betaproteobacteria; Burkholderiales;

Alcaligenaceae; Azohydromonas
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Fig. 3 Phylogenetic analysis of nitrogen-fixation microbiology community in oat rhizosphere soil
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Fig. 4 Phylogenetic analysis of nitrogen-fixation microbiology community in beans rhizosphere soil
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