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F1.2011 -2012 EE LB HERFBUNEGEERRATRA R KFELE
Table 1. Longitude and latitude of the sampling stations in Lake Zuohai and physico-chemical

characterization of the water samples in this study from 2011 to 2012

Station S1 S2 S3 S4
Longitude (E) 26°5.907°N 26°5. 885°N 26°5. 830°N 26°5.876°N
Latitude (N) 119°17. 175°E 119°17. 014°E 119°16.951°E 119°16. 908 'E
October 2011 pH 7.39 £0.01 7.34 0. 00 7.36 +0.01 7.27 £0.01
WT/C 21.90 £0.26 21.40 =0. 40 21.10 £0. 32 21.20 =0. 30
SD/m 0.22 £0.01 0.27 +0.01 0.21 £0.02 0.22 +0.01
COD,,, / (mg/L) 8.595 +0. 164 10.248 +0. 183 8.595 0. 441 7.934 +0.376
TN/ (mg/L) 0.528 0. 043 0.452 £0.015 0.470 £0.011 0.764 0. 053
TP/ (mg/L) 0. 034 £0. 002 0. 036 +0. 000 0.033 £0. 001 0.041 0. 003
Chla/ (mg/L) 0. 035 +0. 005 0.039 +0. 002 0. 047 0. 001 0.018 0. 000
December 2011 pH 7.76 £0.01 8.03 £0.01 8.34 £0.01 7.67 £0.01
WT/C 13.90 +0.23 14.00 £0. 10 14.00 0. 14 14.70 0. 10
SD/m 0.34 £0.01 0.37 +0.01 0.36 £0.02 0.35 +0.01
COD,,, / (mg/L) 8.799 0. 177 10. 491 0. 209 8.799 +0. 145 8.122 +0.355
TN/ (mg/L) 0. 607 £0. 068 0. 655 0. 030 0.730 £0. 046 0. 850 0. 054
TP/ (mg/L) 0. 052 0. 003 0. 049 +0. 005 0. 045 0. 002 0. 054 0. 006
Chla/ (mg/L) 0. 062 +0. 004 0. 059 +0. 007 0. 061 0. 004 0.043 0. 002
Feburary 2012 pH 7.85 £0.02 7.64 +0.01 7.65 +0. 04 7.59 +0.01
WT/C 12.80 +0. 15 13.00 0. 15 13.00 0. 10 13.10 20. 15
SD/m 0.34 £0.01 0.39 +0.02 0.42 £0.01 0.39 +0.01
COD,,, / (mg/L) 8.694 0. 158 10. 366 +0. 231 8.557 +0. 419 8.025 £0.317
TN/ (mg/L) 0.419 £0. 041 0.535 £0. 048 0.420 =0. 083 0. 633 0. 023
TP/ (mg/L) 0.023 0. 001 0. 028 0. 005 0.024 0. 002 0.038 0. 002
Chla/ (mg/L) 0.029 0. 001 0. 024 +0. 006 0.031 0. 008 0.012 0. 000
April 2012 pH 7.62 £0.02 7.45 +£0.09 7.65 £0. 01 7.55 +0.01
WT/C 25.00 0. 31 25.10 £0. 10 25.00 0. 21 25.10 £0. 10
SD/m 0.40 0. 02 0.36 +0.01 0.40 0. 02 0.32 +0.01
COD,,, / (mg/L) 8.814 £0. 174 10. 508 +0. 438 8.673 +0. 148 8.136 £0. 145
TN/ (mg/L) 0.411 +0.033 0.451 +0.018 0.546 +0.018 0.386 +0. 055
TP/ (mg/L) 0. 037 £0. 004 0. 036 0. 001 0. 043 =0. 005 0.034 =0. 001
Chla/ (mg/L) 0. 041 0. 002 0. 041 0. 008 0.037 £0. 002 0. 028 0. 000
June 2012 pH 7.21 £0.01 7.08 +0. 01 7.06 £0. 01 7.26 0. 02
WT/C 29.60 0. 42 29.60 +0. 36 29.50 +0. 32 28.40 +0. 38
SD/m 0.35 £0.01 0.25 +0.02 0.32 £0.01 0.29 +0.01
COD,,, / (mg/L) 8.567 £0. 141 10.214 +0. 189 8.51 +0.115 7.908 +0. 182
TN/ (mg/L) 0.529 +0. 035 0. 627 +0. 023 0.534 0. 067 0.421 £0. 050
TP/ (mg/L) 0. 042 £0. 002 0. 047 £0. 003 0. 041 £0. 002 0.053 0. 004
Chla/ (mg/L) 0. 050 =0. 005 0. 050 +0. 009 0. 045 £0. 006 0.021 0. 002
August 2012 pH 7.35£0.01 7.17 £0.01 7.12 £0. 06 7.05 +£0.05
WT/C 32.10 0. 45 32.20 +0. 49 31.90 £0. 10 32.00 +0. 50
SD/m 0.48 £0.01 0.33 +0.01 0.33 £0.01 0.37 +0.01
COD,,, / (mg/L) 8.754 +0. 167 10. 438 +0. 142 8.754 +0.105 8.081 +0.133
TN/ (mg/L) 1. 004 +0. 028 0.914 0. 038 1.276 +0. 068 0.977 £0. 039
TP/ (mg/L) 0. 052 +0. 001 0.039 +0. 000 0. 049 +0. 005 0.036 +0. 004
Chla/ (mg/L) 0.031 £0. 008 0. 030 +0. 002 0.035 0. 003 0.012 0. 001
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Table 2. Longitude and latitude of the sampling stations in Lake Zuohai and physico-chemical characterization

of the water samples in this study from 2012 to 2013

Station S1 S2 S3 S4
Longitude (E) 26°5.907°N 26°5. 885°N 26°5. 830°N 26°5.876°N
Latitude (N) 119°17. 175°E 119°17.014°E 119°16.951°E 119°16. 908 'E
October 2012 pH 7.20 0. 06 7.17 £0. 06 7.13 +£0.05 7.18 £0. 06
WT/C 23.10 £0. 06 24.00 £0. 10 23.70 £0. 10 23.90 £0. 06
SD/m 0.20 +0.03 0.25 +0.01 0.24 £0.02 0.25 +0.01
COD,, / (mg/L) 8.095 0. 145 9.548 £0.013 8.095 +0. 129 7.634 £0.090
TN/ (mg/L) 0.868 £0.072 1. 059 +£0. 065 0.921 £0.031 0.548 £0.084
TP/ (mg/L) 0.036 £0. 004 0.031 +£0. 007 0. 027 £0. 002 0.036 +0.003
Chla/ (mg/L) 0.037 £0. 005 0.042 +£0.008 0. 048 +£0. 000 0.017 £0. 004
December 2012 pH 7.55 +0.06 7.53 £0.03 7.52 +0.02 7.55 0. 04
WT/C 17.50 £0. 06 17.50 £0. 06 17.70 £0. 06 17.20 £0. 06
SD/m 0.30 £0.02 0.34 +0.02 0.31 £0.01 0.33 +0.02
COD,,, / (mg/L) 8.299 +0. 172 10.591 £0. 178 8.459 +£0.227 7.922 0. 345
TN/ (mg/L) 0.577 £0.053 0.555 £0.076 0.630 +0.032 0.740 £0.036
TP/ (mg/L) 0. 042 £0. 002 0. 039 +£0. 005 0. 035 £0. 002 0.041 +£0.003
Chla/ (mg/L) 0.042 £0.008 0. 049 +£0. 002 0.041 £0.001 0.023 +0.000
Feburary 2013 pH 7.40 £0.02 7.33 £0.02 7.55 +0.03 7.50 £0.02
WT/C 16. 60 +0. 06 16.70 £0. 12 16.80 +0. 15 16.10 £0. 10
SD/m 0.30 £0. 04 0.27 +0.02 0.28 £0.01 0.24 +0.02
CODy, / (mg/L) 8.394 +0.113 10.766 +0. 371 8.057 £0. 119 7.954 £0.228
TN/ (mg/L) 0.429 £0.041 0. 505 £0. 057 0.404 +0. 055 0.556 £0.038
TP/ (mg/L) 0.024 £0.001 0.028 £0.002 0. 026 £0. 002 0.033 +£0. 004
Chla/ (mg/L) 0.031 £0. 002 0.028 +0. 005 0.031 £0. 002 0.014 £0.001
April 2013 pH 7.32 +0.07 7.30 £0.03 7.28 £0.02 7.33 +0.03
WT/C 25.60 +0.20 26.00 0. 15 26.10 +0. 15 25.70 £0. 21
SD/m 0.32 +£0.02 0.36 £0.01 0.35+0.02 0.31 £0.01
CODy, / (mg/L) 9.014 +0. 445 11.008 +0. 823 8.783 £0.163 8.354 +0. 142
TN/ (mg/L) 0.443 +0.033 0.461 £0.044 0.526 +£0.019 0. 406 +0. 051
TP/ (mg/L) 0. 035 +0. 005 0.034 £0. 004 0. 040 0. 004 0.033 £0. 006
Chla/ (mg/L) 0. 043 +£0. 006 0. 042 +£0. 009 0. 038 £0. 002 0. 030 +0. 000
June 2013 pH 7.18 £0.03 7.04 0. 04 7.08 £0.03 7.14 £0. 05
WT/C 29.10 0. 15 29.40 £0. 15 29.20 +0. 15 29.30 +£0.20
SD/m 0.33 +0.02 0.31 +£0.01 0.33 £0.02 0.31 +£0.02
CODy, / (mg/L) 8.367 £0.564 9.814 £0.433 8.310 £0. 115 7.608 £0.323
TN/ (mg/L) 0.559 £0.052 0.647 £0.037 0.544 £0. 062 0.431 £0.047
TP/ (mg/L) 0. 040 +0. 000 0. 046 +0. 006 0.042 +0.002 0.051 £0. 004
Chla/ (mg/L) 0.052 £0. 005 0. 049 +£0.003 0. 046 £0. 007 0.023 £0.001
August 2013 pH 7.02 +0.05 7.03 £0.04 7.11 £0.03 7.08 +0.03
WT/C 29.90 +0. 15 30.00 +0. 21 30.60 +0. 06 29.80 +£0.06
SD/m 0.33 +£0.02 0.33 +0.01 0.29 +0.02 0.32 +£0.02
CODy, / (mg/L) 8.054 £0.116 10.038 +0.578 8.154 +£0. 605 7.981 £0.175
TN/ (mg/L) 1.104 +0. 022 0.934 +£0. 066 1.176 +0. 091 0.985 £0.076
TP/ (mg/L) 0. 048 +0.004 0.041 £0.002 0. 047 +0.004 0.039 +0. 005
Chla/ (mg/L) 0. 034 £0. 002 0.029 £0.001 0.032 +0. 003 0.014 £0.001

N =3 for all analyses. Numbers in parentheses are standard errors.

FEREMEEER WS TE R 4.91 x 10° - 18.71 x
10%cells/mL 2 [a], £ F447& %) 11. 19 x 10° cells/mL;
2012 - 2013 4 AW F OB sh JE W £

2.2 EEPHEEREENNZESHTH
JEMEIH 2011 - 2013 4 & /K AR 40 & =F 1 AR 4k
FENL (B 1) 2 4E M 9206 45 AL A — 3. 2011 -2012
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Figure 1. Changes in abundance of the bacteria in Lake Zuohai.

A: samples collected from 2011 to 2012; B: samples collected

from 2012 to 2013.
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Figure 2. The UPGMA cluster analysis of DGGE profiles.



XU 25 AR A S VA R S R BRI O R /AR A 4R (2015) 55 (9) 1183

bR A B R R T S AR T 2= T A AR
B, w] B 2% ) 22 S A LG 2715 AR AR T 2 it i)
KA A B RE R SR R S S R 2. R R Pk
AT DL Y« 20 WA () I ST B0 TR A o Ay 4 Rh R R - 2R
—RN 10 H (Fk=E) 8 —Radm 12 AMm2 (&
F) R =R HER) e H(EA) BNk
A8 H(EAR) . Hr,d H5 6 JTKKRRERERR
I3 B B B, SO — R, BLWTIZ 2 AN FE
2 T HRE i G5 A A R B O AHABL, AT R O — RS )
10 8 A2 H M E#ERAE R, &5 HY
12 B S . X e gt — 0 Ui W] T & ZF K1k
0 VRRE G5 R B Ok e kR B LB 3 AN TR A
T G K6 1) 1) 22 5 d K
2.4 16S rRNA EHFIIRFZFHE S

TEPIASAF BE AN [ 2= 715 (1) DGGE & i h 381 F
23 AN TF AL B ) 4% A0 g 5 o WBL-WB23, fg 4% iy
BEAT SCBE D 3> BT 437 51 KA T 174 =199 bp i
H A o 23 Z AR 32 410 K 22 ok 1T R~ 786 I 380
T M 85 3R 7K K AR IR G TR R OR B R Al B R A AR A
BLAST 45 5%, #3845 19 23 2% H A5 J3 41 55 Hods o
MSEFH—RIWET RERKEHN (K 3) . 4iRlE
W1,23 575 LBV JE T 4 A BRI AR TR 4 i
I] (Proteobacteria) 1,35 a—B-F1 y-Proteobacteria 3 />
W, g 2 & 11 (Actinobacteria ) ~ Bl FF B 1]
(Bacteroidetes) 1 ¥ 4l B '] ( Cyanobacteria) o 23 %
Fed A 11 4553 i 5 22 % 40 1 1) o a-Proteobacteria
(& 3 &7 4)) , B-Proteobacteria (& T 47 %))
Rl yProteobacteria (£, 45 1 2 F#50) AL, 5 % 15 5 4
Il ( Cyanobacteria ) #H 2L, 5 % 5 Ul #F I
(Bacteroidetes ) A1 6L, & 2 % 5 J{ £ W 1]
(Actinobacteria) FH4LL -
2.5 wIEXEMER ARDRA 538547

R A5 1 7 7K A4 40 B8 A 7% 1K) DGGE 73 47 ] %115 2
ER AR ERL TR, 12 H52 H,24 HE56 H
R 7K A 20 BT TR R 5 R B O AL, B2 T (& 7F) L 4
H(FEZ),8 J () M 10 7] (k) & EWNZF
i B 4 S DRIk 4 2012 4R B2
4 ANBATHEAT KRN 16S rRNA 3[R 4 K SCE )
R g, Lt 4 A4S 16S rRNA JEPR v [ S0 (EREAD 3L
JE T BEHL PR E 120 A>3 B 1 MEAT 1R 9% PCR 561, St
AT 412 AN IEMiHE N 16S tRNA 3 K 5 B i) B
ik (&2 91 A, E 1S A, H 5 105 4, KE

101 AN U W SCPE R e B BAR o 43 4T 4 AN SC P
75 20 (0 BH P 7 B 7 i ARDRA 43 By, R T BR 5l 1
VIl Csp6 1 1 Hinf 1 BEAT Wiy 1) 53 8, SE B 3K 43 298
O YVIEE
2.6 TEREXERIREEEM SN

PRt i B 4 A v B SO T 298 Bl A [R] Y
ARDRA 73 714,168 rRNA JE A Jy B it A7 X Jw) U > » 3
i Invitrogen #AF¥E e 1R U 3 A0 AT DR K
5 97 % (1 77 B AHBLPE, 4 A S L 43 2 157 A
OTUs. J@ it BLAST b X} 23 #, 45 R K 3K 2 #
OTUs ) 16S rRNA J [H /7 51 5 GenBank H 417
S AT AR (R A ALE (97% —100% ) -

PTARAFI 157 A OTUs 73 5 J& T 11 > 40 1 2
BE: a—~ B~ y-f 8-Proteobacteria (25 & W 1)~
Actinobacteria (L% ]) ~ Bacteroidetes (U FFH 7) ~
Cyanobacteria (5 40 % []) ~ Chloroflexi (275 % [7) ~
Verrucomicrobia (e $ B []) ~ Firmicutes ( J5 BE B4 [7])
F Acidobacteria (FR AT T 1) o Ho b 4 4 1% B 4 B-
Bacteroidetes F

Proteobacteria~  Actinobacteria-

Cyanobacteria . B-Proteobacteria I F 5 (3t 52 & ¢
Gty SV 33, 1% ) - 2R BEAE T A SRR )2
A Hk o Cyanobacteria(;j\: 41 740 o5 BB
26. 1% ) » ZISTEAL AT SCHE b B R &) A

4 WoR TANIE 41 T R REAE 4 A ve B SR T
IR A Do AE 2% S0P R A AE 1) R A o
B-Proteobacteria
Actinobacteria F1 Cyanobacteria, X 5 41 B B AE 25 1)
W AT W) W 2= AR A, b BProteobacteria
M Cyanobacteria 2 41 W £ 4 A 5 & SC 1) K&
oA

ANTR) 25 745 3 P v i 0 B B RE AR S AN A TR . B
Proteobacteria 7 10 H 43 Bt o5 1 Lb 491 & 755 (38.6% )
K100 )y 3C R e Bod B R ORE; Lk
Cyanobacteria, J:AE 10 F iy 3C & 5 By v (1) B B O
36.6% > J iz 3 SRR IR B E e A2 4 s
B-Proteobacteria fIT (i { L6 A5 K K AR, X4 13.9%
1M UL I Cyanobacteria 7§ 2555 (1) 46 3 A7 1% B HE
B4 A0 R E KRR 62.6% o B-Proteobacteria Fl
Cyanobacteria 1t 8 J1 3 1) 7= J& 0 AH 24 > oo [ 4 7>
590 v 2 R T B B 32. 4% A1 43. 8% , o AR
LS| wo B BN
B-Proteobacteria. 7E 2 H 1y, B-Proteobacteria g g AL

Proteobacteria Bacteroidete

Cyanobacteria,



1184

Lanying Liu et al. /Acta Microbiologica Sinica (2015) 55 (9)

Lake Balaton water clone Kel026r111 (GQ422939.1)

100| WB21 (KJ778835)
WB10 (KJ778824)

100 L wai (K1778815)
%4 WBL1 (KI778825)

100l WBI19 (KI778833)
| WB7 (KJ778821)

I WB18 (KI778832)

N 100! WBI13 (KJ778827)
100, WBS8 (KJ778822)

91— Sediment clone RS-1 (JN228580.1)
WB9 (KJ778823)

89

WBI15 (KJ778829)

721 WB20 (KI778834)

WB17 (KJ778831)

95| WB14 (KJ778828)

% WBS (KJ778819)

WB3 (KJ778817)

—— WB6 (KJ778820)

o | WB16 (KJ778830)

WB4 (KJ778818)

WB12 (KI778826)

L Uncultured bacterium clone 2-31058 (JN032868.1)
Lake Tibetan water clone SINO431 (HM129678.1)

75
100' WB22 (KJ778836)

97 Lake water clone Dianchi-21 (HQ324868.1)

Lake Xiangsi wetland water clone XSLD082 (KC246333.1)

100! Uncultured bacterium clone 50pl15_409 (FI935364.1)
100, Lake Xiangsi wetland water clone XSLJ070 (KC246419.1)

| Lake Taihu water clone SPA-9 (JQ978389.1)
| Lake Taihu water clone WFL-4 (JQ978327.1)

72, Lake Taihu water clone THAD2-84 (JN049956.1)
93| ,Lake Xiangsi wetland water clone XSLJ090 (KC246438.1)
94| Freshwater clone CKW-72 (AB540427.1)

Freshwater clone TANK Cd 95 (HQ653944.1)

97' Lake Dianchi water clone B-1 (HQ860546.1)
98! Freshwater clone KW-16 (AB529710.1)
90 100, WB2 (K1778816)
Lake Poyang water clone PN06-10-28 (HM749991.1)
9 86, Glacier meltwater clone MJ-W1-113 (JQ308709.1)

Sediment clone EMIRGE_OTU sdt2e 376 (JX222978.1)
61] Sediment clone AB_8 (JQ033388.1)

| Lake Xiangsi wetland water clone XSLB046 (KC246200.1)

Cyanobacteria
1001 WB23 (KJ778837)
Lake Taihu water clone TH_c¢94 (EU273087.1)
100| Lake Poyang water clone PS07-5-31 (HM750093.1)
Actinobacteria

y-Proteobacteria

a-Proteobacteria

[f-Proteobacteria

Bacteroidetes

B 3. EFEBREKEMAE 16S rRNA EFEBRFE X EH

Figure 3. Phylogenetic tree of bacterial 16S rRNA gene sequences in Lake Zuohai. The tree was constructed using the neighbor—§oining method in

MEGA. Data in parentheses are the GenBank accession numbers. Bootstrap values were calculated from 1000 replications of Kimura 2-parameter,

and bootstrap values above 50 were shown on the branches. The scale bar represents 2% changes per sequence position.
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Figure 4. Pie charts of the relative abundance of bacterial clusters in clone libraries. A: samples collected from February; B: samples collected

from April; C: samples collected from August; D: samples collected from October.

M RDA 4347 & (& 5) o m] U 5 24 AN FF
REUAT LAY 1 6 45 [ I 353 AN [) SR A ol 47 9 BT E K
BORGEA M, H S4 i f7 Bl 5 e 3 A ulhifr
FRORE i B BB . 12 AR B RS — =&
B, b5 L ZR 1 R B, I 12 H T RE A R R
ko JF HAZ 2 40 40 B 23 A 252 pHL TP A1 Chla
5, BE— P UESE T T DGGE 8] 3% i 28 26 3 #r
Zifo 4 AR 6 HRFE S EEAE P AR IR, 3
WO 2 AN 40 B 20 A B2 WT (52w, JF A
5 WT BIEMOE;2 M8 H R A e = =
G, B IZ 2 AT A0 4 A 2 2% TN SD Al
COD,, 5% m1, If 045 TN B IEAH ¢, 55 SD fil COD,,
A G 10 ] FRE S 7E RDA B v 5 43 0 75 58
N T ANDY B R A oy AT UG W AZ T A B A 2
ZAIREEH P . X e g R — UL T A
T 70K A 0 RT R 9 2L R I R P AR A B

3 g

ASHIT 5T LA AR PN 2 i 08 0 B 580 %5 AR DAPI
PICRAOTEM Iy T HED AR R G T 2011 -
2013 Jy 0 P 45 (R 7RV A0 T S T 5 RV 5 A I I A
SR 0L, IF I 2 Ju Ul Iy IRV TN R VR 4 A

SRR IR 7 ) A e Mo BT 9T 45 SRR U, S UK
P LA v 1 AN VA 22 A R T S FR R R I 4 A
A [ B 4 A7 A 1) 93 AT 52 TR B TR T S AR K

PR AT (0 SI2 5 4 S SO 20 I K A R 41 B
BRI B AS A A . 4 AN SRR AL I 41 1
FEAE [A) 25745 L7 3 AN K AR AE AN [6) =45 o 3 R LA
KWy, B AU WA, Sk BRI 5 E 5
BoEn ARG TN R, B E KR A L
BOE A A A K R B IS R R R T 40 B
BT R AR 5 17 AK A R AR AR, R TR T A B T
BRAC W, TG 7o kK g R
Jiang 45 " ob i U1 KNS v 9 S5 0 1 A P A I A 4 A
FAEWT T — 5. 40, AW RIAE 2011 - 2012
TERL AW AN E N 6 H B 8 AT IR R B Y
G HAE 2012 - 2013 AF R IS . X ] fE
S PR 2k A8 — 5 IR 7K G B 40 R B 52 B KR Y
W R, TN 6 H kg 2] 8 H, AK il A Wi ¥ I
PEEF T 30 CLL b, HKE ETHR e BEEE,
P A 57 B R K DL AR I e TR E 1 R, X
L6 [N 35 T Be v S B K AR K8 TR ot LA K I K A

AW SRR 5 BRI A% () 22 S A B, ZR
A Al ok e U V) A R TRE A (RS B O R . ATE
NGOG T 5 A 7K At Gl TR 22 A M R A A S



1186

Lanying Liu et al. /Acta Microbiologica Sinica (2015) 55 (9)

1.0
|
Chla
Grouplll
GroupVl
g Jun-S4
a
[« Jun-S2 )
H Jun-81
||
un-83
Apr-S4
\“i/ GrouplV
-1.0
-1.0 1.0

RDALI

Bl 5. Zig#k ik E R % 53R E TR RDA 947

Figure 5. RDA analyses between bacterial communities and environmental parameters. ( Q) , samples collected from October; (@),

samples collected from December; ( x ), samples collected from February; (4 ), samples collected from April; (H) , samples collected

from June; (A), samples collected from August; (WT) , water temperature; (TN), total nitrogen; (TP), total phosphorus; (SD) ,

water transparency; (Chla) , chlorophyll a; (COD,,) , Chemical oxygen demand.
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Relationship between bacterial community and its
environmental in Zuohai Lake, China
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Lanying Liu""", Xin Lv"™, Wei Li"", Lihua Chen"", Yueren Li"~ , Bijiao Lin

' Central Laboratory, Fujian Academy of Agricultural Science, Fuzhou 350003, Fujian Province, China

? Key Laboratory for Precision Instrument Tests in Agricultural Fields, Fuzhou 350003, Fujian Province, China

Abstract: [Objective] To reveal the relationship between bacterial community and the environmental in Zuohai lake,
Fuzhou City. [Methods] The abundance of total bacteria was studied using DAPI staining; the composition, distribution
and the dynamics of bacterial community were examined using both the denaturing gradient gel electrophoresis (DGGE)
and the 16S rRNA gene clone library analyses over a 2-year periods from October 2011 to August 2013. Moreover,
multivariate statistical analysis was used to analyze the relationship between bacterial community and environmental
factors. [Results] The total numbers of bacteria ranging from 4.91 x 10° cells/mL to 18.71 x 10° cells/mL, and the
seasonal variation of bacterial abundance was obviously stronger than the spatial heterogeneity. DGGE and clone library
analysis revealed that bacterial communities were mainly affected by temporal changes. Phylogenetic analysis showed that
bacteria belonging to 11 phyla were identified. Members of B-Proteobacteria and Cyanobacteria group were the
predominated lineage, followed by a-Proteobacteria, Actinobacteria and Bacteroidetes. Redundancy analysis ( RDA)
suggested that water temperature, pH, total nitrogen, total phosphorus and chlorophyll a content contributed significantly
to the bacteria-environment relationship. [Conclusion] There is rich bacterial diversity in Zuohai lake, the patterns of
change in bacterial communities showed that the seasonal difference might have a significant impact on structuring the
bacterial communities in the lake.
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