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Impacts of domestic sewage on community structure and diversity of bacteria in the soil and rhizospheres of
five wetland plants
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Yinchuan 750002, Ching; 3. Yinchuan Urban Forest Ecosystem Research Station of State Forestry Administration, Yinchuan 750004, China)
Abstract: The structure and diversity of bacterial communities were studied within the soil and within the rhizospheres of five wetland plants
treated with tap water and sewage water using the PCR-DGGE technique. Results indicate that the dominant bacterial communities undergo
a shift both within bare soil, and within the wetland plant root zone with the addition of sewage water, The bacterial community diversity in—
dex was highest within the rhizospheres of wetland plants that were treated with sewage water, followed by the soil without plants that was
treated with sewage water, and then within the root zone of wetland plants immersed in tap water. The bacterial community diversity index
was lowest in the un-amended experimental soil used for plant culture. The dominant phyla of the bacterial communities were analyzed by
denaturing gradient gel electrophoresis( DGGE ) and sequencing of partial 16S rRNA genes. There were eight genera of bacteria detected in
our study overall. Within the un-amended experimental soil treatment, Rhizobium and Sphingomonas were the dominant genera; in the
treatment with just soil and sewage, Sphingomonas, Rhizobium, Arthrobacter and Erythrobacter were the dominant genera; within the root
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zones of the wetland plants in tap water, Flavobacterium and Arthrobacter were the dominant genera; and within the root zones of the wet-

land plants in sewage water, Arthrobacter, Clostridium, Sulfate -reducing bacteria, Proteiniclasticum and Flavobacterium were dominant.

This study provides evidence that sewage may promote the growth of diverse microbial communities in soil and within the rhizospheres of

wetland plants.
Keywords:wetland plants; PCR-DGGE; edaphon; diversity
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Table 1 Average value of sewage pollution index in different periods

WE H COD /mg-L™* Z&/mg-L* Ammonia nitrogen M /mg- L Total nitrogen  ##/mg-L™ Total phosphorus pH

THS5H 192+6.24 1.26+0.29 34.50+3.08 1.46+0.13 9.57+0.31
THI1TH 47.54+5.23 0.20+0.02 16.21+2.98 0.22+0.03 8.28+0.24
10 HS5H 34.83+3.56 0.08+0.01 8.78+1.74 0.10+0.02 8.51+0.25
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treatment; a~t were selected for DNA sequencing and analysis
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Table 2 Diversity of soil bacteria community

- HEEFRE(S) Simpson(J)#4 Shannon(H )44k Yo
Community richness Simpson index Shannon index Evenness
TR 3 (ck1) 9 0.872 3.053 0.963
V5 K+ 4E(ck2) 15 0.918 3.734 0.956
TR+ (L) 15 0.913 3.687 0.944
15 K+KZA(S) 17 0.921 3.862 0.945
R+ J3(Q) 20 0.928 4,015 0.929
15K+ RERL(B) 14 0.896 3.572 0.938
15K+ A (C) 15 0.904 3.584 0.917
K+ 2 (kL) 12 0.898 3.442 0.960
19 3k +7K . (ckS) 12 0.894 3.392 0.946
H RK+T 32 (ckQ) 11 0.878 3.234 0.935
B RAK + i A H (ckB) 13 0.901 3.482 0.941
A K+ AL (ckC) 11 0.871 3.169 0.916
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Figure 3 Phylogenetic tree based on neighbor-joining analysis of sequences from soil bacteria
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Figure 4 The community structure of soil bacteria living in plant root zone soil
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