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Response of Bacteria Diversity of Ryegrass( Lolium perenne ) Rhizosphere to Phytoremediation Effect of Ni

Polluted Sediment

WU Qing, ZHAO Cai-yun, LI Dong—mei, WANG Mei, LI Si—cong
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Abstract: Ryegrass ( Lolium perenne ) was applied to phytoremediation of heavy metal—contaminated sediments from a sewage river in a
coastal city of China. Based on the PCR-DGGE (polymerase chain reaction—denatured gradient gel electrophoresis ), relationship between
heavy metal Ni and bacteria diversity in rhizosphere sediments of ryegrass were analyzed. Results showed that ryegrass had good phytoreme—
diation effect on heavy metal Ni, and the Ni** concentration in rhizosphere sediments of ryegrass decreased by 11.8% after ryegrass planted.
There was a good correlation between concentration of available Ni and pH in rhizosphere sediments, and the correlation coefficient was
0.968 8. The diversity of bacteria in rhizosphere sediments of ryegrass was analyzed and the result indicated that the Ni concentration could
affect the diversity of bacteria. The diversity of bacteria in rhizosphere sediments of ryegrass was evolved with the growth of ryegrass. Evolu—
tionary tree was built by specific fragments obtained from electrophoresis, and results showed that sequenced bands had high homology with
uncultured bacteria harvested from soil or river sediment samples. Bacterial community composition and shannon index in different growth
stages of ryegrass changed over time, and Shannon index had a positive correlation with the total number of bacteria.
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4 5'-GCCCGGGAACGTATTCACCG-3', H:if EUBf933
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C.3 min (K MEFREEHERE T 0.5C), /5
15 MEF A 94 °C.. 1 min, 55 °C.2 min 1 72 °C.3 min,
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Table 1 Physic—chemical properties of sewage river sediment

BB 2E/mg kgt TR

pH WY R/mg kg HAB/mg-kg'  HHLF/g-kg?

n

Ni Cr Mn Cu Cd

747 220.2 29.75 112

19427

175.7 622.1 688.0 276.6 135
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Figure 1 Changes of Ni concentration and total bacteria number of

rhizosphere soil
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Figure 2 Changes of available Ni and pH value of rhizosphere soil

PR HEAR by 4 3E £ 8 MOV ik AR B 4 BRI T 1
FHERG, REHEYNELSEE FHHEE, UL 3
P S AT S A % B 4 R R O ' AR, ERI i
8 Ni ARG E R E AR A g m. 248 A
A A B AP ER IR BB RS , AR PR B 43I i 1k
EYWRERSRRRKRME, REMLEYIRIE NI 5
J 5 FHREYREAITER, FHE 9 AREESRE N
WA BRE, SRR, BLEmEESRE N
XoF 4 A A A PG I, (AR A R 4 B S A BT T
K. RPRELRE Ni W E AR BB X P 5 AR L
R_HEMEAERSGR, 8 AlAXRKIBREE 30 C
AV BREEEE THEMAER, X2 8 A4
BEEENREZ—,
2.2 WRERAE & #1ER PCR-DGGE 347

&l 3 Ay BA EAR PR 340 1R ) PCR-DGGE H ik
ElE  FTLAE W, W08 A i P B R UK SRR B, A
6 H = 8 H i sF T B] A R AR PR R0 B
SBE N, Bk A% B E A Prsgn , -t i BH 40
ZAEMEREZ N, #E 9 Ay, KGR R 20
SRR R, BB A S 2 TR
P, Ft, BEE EARPR AN P SO A T SRR
AL R TEAH IR IR TR o P A 1 I PR 22 A B[] )
AL 5 A TR SR AL AR R

3 MERLIRMAER) PCR-DGGE K E %
Figure 3 PCR-DGGE fingerprint of bacteria in rhizosphere soil
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A 9BRHIAME, Ja& & THRFME, Kyoung-Ho
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TRk . MEIFR AT LIE Y Shannon 3 & B 5
B SBUR AR, 2 E AR TR ES. #F
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Table 2 BLAST results of 16SrDNA bands

GenBank H.XTZ5R

=)

AR e B R
1 HM303829.1 Uncultured bacterium clone ned826d12¢1 16S ribosomal RNA gene, partial sequence 98%
2 AM9348.57 Uncultured Gamma proteo bacterium partial 16S rRNA gene, clone AMJA4 88%
5 GQ90329.31 Uncultured bacterium clone SSDUT433-13 168 ribosomal RNA gene, partial sequence 97%
7 JF70354.1 Uncultured bacterium clone L2-51 16S ribosomal RNA gene, partial sequence 1%
12 HQ907732.1 Pseudomonas fluorescens strain BCPBMS-1 16S ribosomal RNA gene, partial sequence 99%
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Figure 4 Phylogenetic tree of sequenced bands
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