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Influence of submerged vegetation restoration on bacterial diversity and community com-
position in West Lake
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Abstract; Reconstruction of submerged vegetation is one of the key measures of eutrophication remediation. Using polymerase
chain reaction-denaturing gradient gel electrophoresis (PCR-DGGE) and clone library analysis, we studied the impact of planting
Potamogeton crispus and Vallisneria natans on bacterial diversity and community composition in West Lake, Hangzhou, China.
Bacteroidetes (42.9% ), Betaproteobacteria (30.8% ) and Verrucomicrobia (14.3% ) dominated in the water column from lake
areas without submerged macrophytes. On the contrast, the proportion of Bacteroidetes reduced to 12.7% and 5.3% , respectively,
after planting Potamogeton crispus and Vallisneria natans. Meanwhile, Betaproteobacteria increased to 52.4% and 59.5% , and Al-
phaproteobacteria increased from 4.4% to 19.0% and 12.8% , respectively. The proportion of Verrucomicrobia reduced substan-
tially after planting Potamogeton crispus, but varied little after planting Vallisneria natans. This study indicates that submerged
macrophytes can not only improve water quality, but also increase bacterial diversity, and shape bacterial community composition
significantly.

Keywords: Submerged vegetation; ecological restoration; bacterial diversity; DGGE; clone library; West Lake

AR SR IR SR AT O 50 B P — A2 A BRBE 1) 0 B SR AR R 03 o
KK KL RY) 2RI R A TORBK A AR R 2 UK AR , RE ORI HIK R b (8 7=

B ZOKRTS Jed ) SR BRHE TR L3 H (2009ZX07106-002) (VL7 4 H AR H: 4151 H (BK2011878 ) Firh [
B2 Bt g 50 PR S WA BT 52 BT 95 4 25 4 H (NIGLAS2011QD13) 45 %t B). 2012 — 07 —27 Ytk ;2012 — 09 — 14 4
B . 2RI, 20,1989 4EAE , A1 HF 5T A= 5 E-mail : 1in36999@ 126. com.

wr JBIEVEH ; E-mail; xmtang@ niglas. ac. cn; yunhua9681@ 163. com.



MM ARG A S I B mE S H BB L SN R 189

BT, AR A AR EE IR Z Y, 6 R FEAR KA (08 SR R vk B, R 5 e s A B SR AR T
47 (B DRI, DK R AR B R AR SR 5 R 5 10 B i —

TEAKAERRGE S, BUEY R BUEI 5 Z AT W A YR CIIAMUERE T AEY R EEA
SRS, T LS 0 25 W) AR 3R M8 Je e it A7) S T AN B A6 K AR 25 R G v Y TR A R R R S R SRR
A S R A R, TR A MBS AR A TR 1 T BE VR G M R A AR AR T LI R IR AR B
HOR M E B

U 7 I8 2 P 35 4 1 RS IR U9, o — N K R T 7 R AR I3, KR AR 5. 6 km®, SR K
AL 1.56 m. WK 52 (TN FEEE (TP) 48514 2.204 F10. 125 mg/L, 235 B AL R 46 em™™ . Z3d—
ROV TS KSR T —e FEEE el , andb BLB) TN 1 TP 4350k 1.930 #10. 041 mg/L {81V & &
FRAL AR kA e LRI, 56T P9 91 40 8 09 F 9 5 B oP 0 0 P K AR B AR W eb T B 3 A i 7
i1 (H R AR K ER B B A A 0. 001% ~ 3% W] RLge 4y s 3321 R G 58 B9 PAR TE T8 T80T 1
ANRESRBOKAR P LU B ST A B 3= AR B, T O T e AR M S At 2 n o] ‘= B A 55 vh S AE W AR 2R
AU AR A

W LEAE | B 43T AR R AR & R, ST R AR W) 16S rRNA KL (] i) 2R A Tl % 2 o — 20 P s O
JEEHa vk (PCR-DGGE) & ST R SCAE A AR, B )12 i F T I A2 728 R G i B L W e v s i e o2 e Ak
AAEE TSR, UMY T 525 A K A A0 B A 2o R 2 R AR A X K A b A RV 4 B
A . A SCR A PCR-DGGE 5 e SCPEAH 25 -G 09 5 s, BIFSE T e M V5 1 0 AAEL 90 A 2508 55 X K A
AN ARV MBETE S5 s, LU & 8 S 0 A S RGBS DL B Al

1 M7 %

1.1 L& R RS

ST VSR, SCHE T AT KA K B2 2 0 AR A B ST TR S 5% ] I A A P T b v 9 b B i)
(30°1526"N,120°8"16"E; K] 1) , R Z @A I AL, 3 6 4>, B FRR 6 m K 4 m 98 1. 7 m . [ BRI Je
EATHERR I _E PR, SR 40 em. 2011 4F 1 A AE 17 ~ 3" FEI R 5L ( Potamogeton crispus) 4" ~ 6" Fl
HAB TR (Vallisneria natans ) Y25 (& 1) . AR AR R AE 5 4 FI 7 6 A PRI (17 ~ 3" [l B i 1 T8 5 A
4" ~ 6" B PRICAE T E AL T ) KRR PR AL BLIBT AR E AT AL B B IX 7" ~ 9" (AEAE LB X RE) . 4 H IS SR FEIR
17 ~ 3" IRl S % MR 24 1.2 m B R R 51 100% 54" ~ 6" Bl 5L 24 15 em B35 13 240 50%

B)
1 2¢ 3 4 5 6
g
7 T EE | HEE | R | EE | ERE | R
25m
.8 S

P AN PG 1A A 52 TR | I 1 DR
Fig. 1 Location of ecological restoration project, design of enclosures and
sampling sites in West Lake, Hangzhou
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Fig. 2 Comparison of water quality and biological parameters among two kinds of ecological

restorations and the control stations in West Lake
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Fig. 4 Relative abundance of bacterial phylogenetic groups in the studied clone libraries
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99

0.1
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Fig. 5 Minimum evolution trees inferred by analysis of partial 16S rDNA sequences obtained from the tree studied
clone libraries shown for Betaproteobacteria ( The numbers of clones in each OTU (shown as bold) are given in
parentheses. The symbols before each OTU donate its origin: Potamogeton crispus treatment ( O ), Vallisneria
natans treatment ( A) and the control ([J). The habitats of the most related sequences are given before their
GenBank accession numbers. The reported typical freshwater bacterial clusters are shown after corresponding

brackets, the same below)
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100 |AXH-4-A-10 4 X075277) 11
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Fig. 6 Minimum evolution trees inferred by analysis of partial 16S rDNA sequences obtained

from the tree studied clone libraries shown for the other phyla except Betaproteobacteria
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