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Analyzing Soil Microbial Community Structure Diversity from Jianhu Wetland Lakeside Zone Using PCR -
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Abstract: This study analyzed the bacterial community structure from the rhizosphere of four plants found in the Jianhu wetland lakeside
zone using PCR-DGGE technique. The results showed that soil samples collected from plant rhizosphere and non-rhizosphere displayed
significant differences in the Shannon-wiener index, richness and evenness, respectively. With the highest bacterial diversity was found in
Zizania latifolia rhizosphere soil, plant community did influence microbial diversity. Community structure similarity was higher in plant rhi-
zosphere than non-rhizosphere soil. Based on 82% community similar levels, two major groups were categorized, with rhizosphere bacteria
and Zizania latifolia non—rhizosphere bacteria as one group, and the rest as the other group. Plant community did influence microbial com—
munity structure. Additionally, according to the results of sequence analysis of DGGE dominant bands, all bacterial strains were phylogenet—

ically closed to some uncultured microbes, including Proteobacteria, Oxalobacteraceae, Janthinobacterium, Duganella, Escherichia, and
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Streptococcus. Plant rhizosphere soil nitrogen and phosphorus contents were different. The highest nitrogen and phosphorus contents were

found in Zizania latifolia rhizosphere soil. Soil bacterial diversity positively related to soil organic matter, total nitrogen and total phosphorus

contents, but negatively related to soil pH.

Keywords: PCR-DGGE; Jianhu wetland; rhizosphere microorganisms; diversity
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Table 1 The soil physical and chemical properties(xzs)

THY %= pH HHLF/g ke B N/g-kg™ & Plg-keg™
R T(MPR)  6.53+0.03  4.78+0.09  2.56+0.01 1.23+0.1
S5(EMRBR)  7.28+0.02  3.17#0.6  0.92+0.05 0.65:0.1
#E O2(MPr)  6.66x0.06  3.97+0.10  2.24+0.07 1.11+0.07
6(EMRER)  7.23¢0.10  2.88+1.1  1.124#0.03 0.86+0.05
B O3(HBR)  6.76:0.03  2.38:0.04  1.01x0.02 0.83+0.03
T(EMRER)  7.13¢0.03  1.56+0.03  0.83+0.06 0.54+0.02
AREL 4(HER)  6.80+£0.02  2.79+0.01  1.5+0.08 0.56+0.02
SCAEMRER)  7.1620.02 1.98+0.4  0.96+0.04 0.32+0.01
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) SR LR 2H DNA MR AR, 78 23 Kbp
B 45, 1) 16S tDNA V3 X8| #3E T PCR 44
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Figure 1 The picture of some samples genomic DNA extraction
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Figure 3 DGGE profile of different soil samples
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PR R AT 0 B I e A T AR AR R 2 /0 H
TKARAT 1 Z2 /0] LB b Sz B (i o 200 B A 5 1) 3t
L2 FEtE, AU IK RIS P A4S EE,
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FE(DEEREARIEAT T 2R G500, SR 3k 2 s . 45+
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B ETANE], R IR A A TS AR PR - AN A 2 R 4
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PEFE RO 5 B R A, S 2.953 .21, 38 A AEAR s 33
TR I8 5 B B Ik, o 0920,
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Figure 4 Bacterial community structure similarity clustering
analysis by UPGMA
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4 + HERE & ) PCR-DGGE $88UE I, X34
1 %A A TUDRE IRl , 2EAR 3 11 A5, aniEl 3
JIE7R o XX 11 25 A T R S B s 17 1 i ol i
A GenBank, Ul Blast #2 #JE TAHRIME b8 o 45
T, AT 55T 16S tDNA JF 3 AL
TE 97%~100% 2 1], [F] W51 55 1 1) P 5 5 i AR B R 1k
AWK 5) B4 518 T2 JE T (Proteobacteria ) |
EIRH R (Oxalobacteraceae ) . S50 & (Janthi-
nobacterium) K- [ H & (Dug(mella) BEREE
(Escherichia) FE5EBR 1 J& (Streptococcus ) o
25 HIFEAHR NP S8R pH ESHARSHMEHXF

HIE 6.7 ATLVE Y, TR Z e S A P
BN R PR R S EADCOC R MR R B
0.776.0.783.0.880, P {H 4351 & 0.008 .0.006 .0.003 . fik
V2R R, MR R AR S
1R Ul B S W ) 2 R XS A AR Broxt U ) 2R
POV AT B RS2, I AR S L pH (E
LKL R KRB 0.826, P {E 70.005, 1 B

R2 FRTEMEYFEERNEEE SHERYAE

Table 2 Shannon—Wiener index, richness and evenness of different microbial community

=y 1 2 3 4 5 6 7 8

FHEES) 32 30 29 27 28 21 28 23
Shannon—Wiener $§ % (H") 3.318 3.220 3.147 3.091 3.142 2.953 3.066 2.966
IS EEC)) 0.957 0.947 0.935 0.938 0.943 0.955 0.920 0.946
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Uncultured bacterium(JQ373940.2)
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Figure 5 Phylogenetic tree based on 16S rDNA sequences
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Figure 6 Relations of soil organic matter and total nitrogen between the bacterial diversity
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Figure 7 Relations of soil total phosphorus and pH value between the bacterial diversity
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Proteobacteria 28 HAT AR 58 1935 1 , EATHE A ]
AR AESRGEPEA T IZ 050>, B e
F, BLR A T & ( Oxalobacter ), 58 43 55 T I UTFH
W 2% IR & (Escherichia) &R & ( Chromobac—
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T, -3 B R IR IR Rl . N DGGE

RO RE W EFE B, BRI ] (e) IR A [NH &
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SO IR R IE TR oA 3G %, AR MESE 2 e ATHE
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