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Table 1. Distribution of the sampling sites

sampling number longitude latitude

S1 26°5.907°N 119°17. 175°E
S2 26°5. 885°'N 119°17.014°E
S3 26°5.830°N 119°16.951°E
S4 26°5.876°N 119°16. 908 E

L1.2 EEXFALE:PCR ¥ H1X (BioRad, %
) “PCR 2lifb a7 & (22 T, Fig) e g A G
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o3¢, TSI AR AT 37 LA N H3E 97,38 =53 Ay
Fe 54 bl by mE R .
TSI, (Chla) = 10 x (2.46 + InChla/In2.5)
TSI, (SD) =10 x [2.46 + (3.69 - 1.531nSD) /
In2. 5]
TSI, (TP) =10 x [2.46 + (6.71 + 1. 15InTP) /
In2. 5]

TSI, = [TSI, (Chla) + TSI, (SD) + TSI, (TP)1/3
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N b AL E. coli IM109 JEZ A5 41H. LU &5
7 7% (100 wg /mL) $0 4 0 i B 56 4k 1 0 3% H
BHPE v B~ H T #ofAam A 514 MI3F Al MI3R X 45



202

Lanying Liu et al. /Acta Microbiologica Sinica (2014) 54 (2)

MNP Bedt AT B PCR, PCR AR & A0 46 £ A] L, 3k
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Table 2. The physicochemical characterization of water samples in each site in January and April, 2012

SD/ c(CODy,) / ¢(TN) / c(TP) / ¢(Chla) /
No. pH TSI
m (mg/L) (mg/L) (mg/L) (mg/L)

1A 7.85 0.34 8.69 +1.16 0.409 0. 141 0.022 £0.001 0. 030 £0. 001 39. 628
1B 7.39 0.40 8.81+1.17 0.411 +0.033 0.037 £0. 004 0. 041 £0. 002 42.060
2A 7. 64 0.39 10.37 1. 30 0.521 £0.048 0.027 0. 005 0. 023 £0. 006 38. 882
2B 7.34 0.36 10.51 £1.44 0.451 +0. 133 0.036 +0. 001 0.041 £0.008 42.605
3A 7. 60 0.42 8.56 1. 14 0.431 £0.083 0.025 £0.002 0.029 0. 008 38. 894
3B 7.36 0.40 8.67 +0.87 0.546 £0. 118 0.043 £0.015 0.037 £0. 002 42.357
4A 7.55 0.39 8.03+2.32 0.656 +0. 120 0.038 0. 002 0. 009 +0. 000 37.102
4B 7.27 0.32 8.14 +2.35 0.386 +0. 155 0.034 +0.001 0. 028 +0. 000 41. 620

2.216S rRNA EE w2 X EMZE RSB S
K2 2 F 5% KM KRR 16S rTRNA S 4]

PCR 434 7=y 43 ) 18] We 4l 4k )5 TR & 39 50 1 &
pMDI19-T #4& I, # 4k E. coli IM109 J5% 52 & 41 Jfl
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PCR ¥ E G & 411, & 52 Z#/ 3K T 85 M193 4 I G A Jy— A OTU. 44541, X424y 3
FH P 5 B 7321 40 F1 39 F OTU, &5 3L 3k 43 58 A~ OTU, 4 5 4

I3 PIBRE 2 AN SCPE A BE P TR R FORE, S HIBR OTUL %) OTUSS,58 AN OTU 78 2 ANZ= 5 i i 45 5a [ 4t
1 P9 D) HinfIF0 CspOLgEAT G D) 73 8L, B A ARDRA R 70 & v B SCEE b B o 1 L A9 56 3

#3.1AHB 4 AHKHEME 16S rRNA BETEXESER

Table 3. Data of bacterial 16S rRNA gene clone library of water samples constructed in January and April, 2012

OTU closest relative in GenBank number of OTU (percentage)

group
No. (accession number, similarity) A B

uncultured bacterium clone
OTU15 3(3.5%) 0 a-proteobacteria
(EU234321. 1, 99%)

uncultured bacterium clone
0TUO05 1(1.2%) 0
(EU234324.1, 94% )

uncultured bacterium clone
0TU30 2(2.4%) 0
(JN941766. 1, 99% )

uncultured bacterium clone

(FJ612416. 1, 99% )

S Mnedlwred bacterium clone T e
0TU02 5(5.9%) 2(2.2%) B-proteobacteria
(JF429269. 1, 99%)

uncultured oxalobacteraceae bacterium
0TU03 1(1.2%) 1(1.1%)
(HE648211. 1, 97%)

uncultured bacterium clone
0TUO07 4(4.7%) 0
(EU800970. 1, 99% )

uncultured bacterium clone
OTU09 1(1.2%) 0
(JQ923666. 1, 99% )

uncultured B-proteobacterium clone
0TU38 0 1(1.1%)
(FJ916099. 1, 96% )

uncultured bacterium clone
OTU10 5(5.9%) 0
(JQ923666. 1, 99% )

uncultured B-proteobacterium clone
OTU11 2(2.4%) 0
(FN668033.2, 99% )

uncultured bacterium clone
0OTU12 3(3.5%) 0
(GU305753. 1, 99%)

uncultured bacterium clone
0TU16 2(2.4%) 0
(FJ820368. 1, 99% )

uncultured B—proteobacterium clone
0TU20 2(2.4%) 0
(DQ234182.2, 99% )

uncultured bacterium clone
0TU21 1(1.2%) 0
(EU801949. 1, 97%)

uncultured B-proteobacterium clone
0TU23 1(1.2%) 0
(IN656904. 1,99% )

uncultured bacterium clone
0TU24 3(3.5%) 1(1.1%)
(JF697484.1, 99% )

uncultured B-proteobacterium clone
0TU32 1(1.2%) 0
(IN038616. 1, 99% )

bacterium enrichment culture clone
0TU33 4(4.7%) 1(1.1%)
(Jr830239.1, 97% )

uncultured beta proteobacterium clone
0TU35 0 1(1.1%)
(AF361203. 1, 98% )

OTUS1 uncultured B-proteobacterium clone

(FJ916099. 1, 99% )

""""""""""""""""""" uncultured bacteroidetes bacterium T
OTU29 1(1.2% ) 4(4.3%) bacteroidetes
(AY947935.1, 96% )
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4k 3

OTU closest relative in GenBank number of OTU (percentage)

group
No. (accession number, similarity) A B

uncultured bacterium clone
0TU40 2(2.4%) 1(1.1%)
(JN232915. 1, 94% )

uncultured bacterium clone
0TU45 0 1(1.1%)
(EF632932. 1, 99%)

2
0TU08 2(2.4%) 4(4.3%) cyanobacteria
(AB610889. 1, 99% )

Cyanobium sp.
0TU13 1(1.2%) 3(3.2%)
(AB610892. 1, 99% )

uncultured bacterium clone
0TU04 2(2.4%) 3(3.2%)
(JN032868. 1, 99% )

Cyanobium sp.
0TU22 1(1.2%) 0
(AB610893. 1, 98% )

uncultured bacterium clone
0TU26 1(1.2%) 5(5.4%)
(HQ324868. 1, 99%)

uncultured bacterium clone
0TU27 1(1.2%) 0
(HQ324868.1, 97%)

bacterium enrichment culture clone
0TU37 3(3.5%) 8(8.6%)
(JF830199.1,99% )

uncultured bacterium clone
0TU34 2(2.4%) 4(4.3%)
(FJ820438.1, 98% )

bacterium enrichment culture clone
OTU41 0 3(3.2%)
(JF830199.1,99% )

uncultured bacterium gene
0TU39 0 1(1.1%)
(AB154314.1, 99%)

bacterium enrichment culture clone
0TU42 0 1(1.1%)
(JF830199. 1, 99% )

Cyanobium sp.
0TU36 0 8(8.6%)
(AM710351.1, 99%)

uncultured bacterium clone
0TU43 0 1(1.1%)
(GU305816.1, 99% )

uncultured bacterium gene
0TU44 0 1(1.1%)
(AB154315.1, 99%)

uncultured bacterium gene
0TU49 0 1(1.1%)
(AB154318.1, 99%)

bacterium enrichment culture clone
0TU46 0 3(3.2%)
(JF830199. 1, 99% )

bacterium enrichment culture clone
0TUS0 2(2.4%) 1(1.1%)
(JF830199. 1, 99% )

bacterium enrichment culture clone
0TUS52 0 1(1.1%)
(JF830199. 1, 99% )

bacterium enrichment culture clone
0TU53 0 1(1.1%)
(JF830199. 1, 99% )

bacterium enrichment culture clone
0TUS7 0 1(1.1%)
(JF830199. 1, 99% )

uncultured bacterium clone
0TU47 0 1(1.1%)
(JN869141.1, 93%)

uncultured bacterium clone
0TU48 0 4(4.3%)
(FJ612238.1, 94%)

bacterium enrichment culture clone
OTUS58 0 7(7.5%)
(JF830199. 1, 99% )
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OTU closest relative in GenBank number of OTU (percentage)
grou
No. (accession number, similarity) A B ?
uncultured bacterium clone
OTUSS 2(2.4%) 1(1.1%)
(FJ612304.1, 99% )
bacterium enrichment culture clone
0TU28 1(1.2%) 6(6.5%)
(JF830199. 1, 99% )
uncultured actinobacterium clone
OTUOo1 5(5.9%) 2(2.2%) actinobacteria
(EU117679.1, 99% )
uncultured actinobacterium clone
0TU06 2(2.4%) 2(2.2%)
(EU117721.1, 99%)
uncultured actinobacterium clone
OoTU14 2(2.4%) 0
(FN668218.2, 94%)
uncultured bacterium clone
OTU18 1(1.2%) 0
(HQ860608. 1, 99% )
uncultured actinobacterium clone
OTU31 1(1.2%) 0
(AJ575506. 1, 99% )
uncultured bacterium clone
0TU56 4(4.7%) 1(1.1%)
(FJ612194. 1, 100% )
uncultured bacterium clone unclassified
OTU17 1(1.2%) 2(2.2%)
(EU703316. 1, 96% ) bacteria
uncultured bacterium clone
0TU25 4(4.7%) 1(1.1%)
(HM129219.1, 99% )
uncultured bacterium clone
OTU19 1(1.2%) 0

(HM129219. 1, 99% )

2.3 ZHMEHSN

gyl v 52 A SC [ Shannon-Wiener §i £
(H") \Simpson $5%44 (D) ¥ 5] JE a4 (E) FIE &5 %
Coverage (C) , 45 S, .3 4. M 7 % Coverage (C)
LU Y, 247 2 0 o R IR, RR
A THT S I A B R VR 2 AR I R R 28 . 2

AN ) Shannon-Wiener 531 (H”) 4> %3k 3] 3. 53
H13.37, 0] WL 2 ANFE 0 41 B R VR L AT B ) 2 R
P, MAE 2 Z=, KA 4 o B v B S 5 1 2 R
Mo AHJZ,2 AN SRR 35 5] B4R 2 (E) AR, 43 )1
250.66 F10. 64, 45 WX 2 AN =15 7K 4R 41 1 AR ) 29
AARALI A

*4. EBEME 16S rRNA EE T IEXES

Table 4. Analyses of 165 rRNA gene clone libraries of the bacteria in lake Zuohai

sample clones OTUs coverage C /% H,... H o ion E
A 85 40 81.18 3.53 0.97 0. 66
B 93 39 77.42 3.37 0.96 0. 64

2.4 mEXESSH

U8R T 40 B RE ¥ &5 R 21 B AE 2 A v I SR
AR S Bl o o T 49 (a—proteobacteria) B
WAL (,B—proteobacteria) HUFFE 1] (bacteroidetes) «
T Z: B 17 (actinobacteria) « ¥ 41 B ] (cyanobacteria)
T — 88 K A %0 19 )% 41 Cuncultured bacterium clone)
FE2 ADNSCHE R RO A Y M Ao £ 1 H A B-
proteobacteria A 5 ft 35 B HE » HL B Ay S 41 B A
43.5% , cyanobacteria (21.2%) FI actinobacteria

(17.6% ) 53 3 A7 J 58— F1HS =, o AR S e 5
2 F )5 78 4 43, cyanobacteria (74. 2% ) 5 T 4
X B Af #, B-proteobacteria {{ & 8. 6% , actinobacteria
F1 bacteroidetes 2355 T 5.4% F16.5% . 1R &, M
1L A4y 34 A4r1E , Bproteobacteria Fll actinobacteria
I H B S 35 9k /b, T cyanobacteria [1) % & 21 2 4 E
T+ a-proteobacteria.bacteroidetes Fl— L8 K # LA 411 1
J# %1 (uncultured bacterium clone) 7£ 2 N Z=T5 v i
FR) LB R O B/
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1. 16S rRNA EEXESH1 A4 RO KERARER
EHYLE A
Figure 1. Bacterial community composition of the water samples during

two seasons.

2.5 RERFOM

WA OTU 28 7Y rp PRI 1 AN v B 1~ 1 47
o WPy 45 R AE GenBank %4 4 ' 3 47 BLAST [
X, G R 3. FrA I B H 58 A% AH AL R 41
REZHOR AT — 215 KWK AR S Hoe K K
3 17 5 9 BT . BLNT & (MEGA 4.0 4
) X IRAF P ARG R AW WK 2 s
58 A OTU i T 5 /4 i K HF o« JE 18 A (a-
proteobacteria) +B8-4% J T 4N (B-proteobacteria) - LT
[7 (bacteroidetes) < il £k 7% |1 (actinobacteria) &z ¥
M 1] (cyanobacteria) , M 41 36 72 75 — 28 2K 4 A 40
(IFF41 o BT A3 Fe 41 5 GenBank th Fr 1) [7] Y5t 1 4 7
93% ~100% 2 ], o v & K 22 $ ) Y R 38 21 95 %
S O T A ISR & o A NS P IR S S 4
AL ME . fE 58 4N OTU 1, B-proteobacteria Fil
cyanobacteria 4 L ¥ HE V% o Bproteobacteria J3* 4] I
H 174, R RS 29. 3% ; cyanobacteria 3
FIEEA 25 A, A 43. 1% ; actinobacteria J7
FIFAH 6 4, 5 10. 3% ; Bt 4h 5 aproteobacteria 5 4
NFEF), 1l 6. 9% ; bacteroidetes F — %8 5 g A £ 1)
J¥ %! Cuncultured bacterium clone) & /5 5.2% o

3 ik

ATCR I ) g 16S rRNA JE DA v B SC 1% (1 J7
VLN T A AR 2 AT (2012 - 01,2012 - 04) A
TRV 7K AT TR RE V5 ) ZH R A L R o RV R D
AR AN B WEAE i oh T A Al R RS H 1% 5 Tk
LR R E R B M E AR . RE K
AT AR WY 2 AT K AR R AR ) S AN 4 T
K:aZEH 4 (aproteobacteria) « B-7E 2 1 4N (B-
proteobacteria) L #T & | ] (bacteroidetes) « Jil £& B |
(actinobacteria) % #0 1% [ ] (cyanobacteria) , 1 B A2
W LT i T AR AR . X e Rk R
ARG KB 5. i, Wa & [ 168
rRNA J PR 5 [ SC 28 50 A HR R i KR 5 7K T8 — 3
FHLIE0 20 B RE % 22 FF PE T 9 T 4RE , 1200 32 20 40 1A
T 7% {0, 5 proteobacteria, actinobacteria, bacteroidetes
M cyanobacteria &5 . Liu 45 07l X 2 YL 358 40 v R A
ZREVERT ST R B U A TR -
proteobacteria,
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Diversity of bacterioplankton community during winter
and spring in the Lake Zuohai in Fuzhou
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Abstract: [Objective] To reveal the diversity of bacterioplankton during winter and spring in Zuohai lake, Fuzhou City,
China. [Methods] We constructed 16S tRNA gene clone libraries in the two seasons (January, 2012 and April, 2012) ;
the Shannon diversity index, Simpson dominance index and Evenness index of the bacterial community in the two samples
were compared, and the analysis for the bacterial community structures of this two water samples was conducted.
[Results] The Shannon diversity index in January achieved 3.53, and the Evenness index achieved 0.66; While the
Shannon diversity index of April reached 3.37, and the Evenness index reached 0. 64. It indicated that the bacterial
communities in the two water samples were diverse, but the Evenness indexes were very low. Bacterial belonging to 5
phyla were identified: a-proteobacteria, B-proteobacteria, bacteroidetes, actinobacteria and cyanobacteria. Also, there
were many sequences belonging to unidentified bacteria. In January, bacterial community with B-proteobacteria
predominated followed by cyanobacteria; while cyanobacteria was the predominant bacterial communities in April.
[Conclusion] The distribution of the bacteria in the two seasons has differences, especially the most dominant bacteria
differed significantly. In addition, bacterial diversity in the two water samples was high, and compared with in spring,
that in winter has higher bacterial diversity, but exit a large number of unidentified bacteria in this environment.

Keywords: the Lake Zuohai, bacterial diversity, 16S rRNA gene clone library, different seasons
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