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7 i = £ 48 F & (Portunus trituberculatus)
FEERZEEARERNESTEL

haE F F KxFY HEK ITAHK

(TP RFIGHEFRE, TUW 315211)

WE 4 46E T4 16S rRNA £ FH T-RFLP A 5 B FHA, ME LB T8, &
B MR R T B R MICGE R4 W W B 48 8 DL B G M2(E38) KK Bl 4 i A 44
oL HERHT N ERET, ML, M2 FRFESE KR40 B #F % £ % 1 & 4[] (Proteobacteria) . )
#H I'l(Bacteroidetes) . 7 %4 |1 (Actinobacteria) . 1% # | 1(Cyanobacteria) 4l j . FRFHIT A2 1, 40 #F
HEMERE A ET EERMN, TRFMEBREAHEEEN TN F BT, ML FREEKEH
HEHTEFNBESHHERFT IUREREITEZ SN HFEENL R, M2 REKEEEEF
FTRWRAEHRNTERNBEEEMNAR, RAREEHAREAEKAEATERHAENE K, Tib 2
Ml #£E M2, UHHITES-9 AL ERS, ARBILETE M2 KENEEHLE T ML, MAER
FEETE IR, M1 RAEEKGAHBAED SRR E TN R EEEN T LI SR A e
SRR, T M2 KRR R MR RE N S B, PCA pMERE &, ML FRIEHEKEKH
WA ZFEAT M2, W M2 KEREEBEATRE LM EAE D KT M1, XML ITER

7R, 7Bl IRFEYE AR g0 A A I MR BN ]

KA

hESZES Q938 XHfFRIRAS A

TEFGEA R, O T M, MR AR
i T PR R A, SRR A R A AR K i %
b, JCHORAE SR 5 1, /K 5% A6 B ™ 82 (Sugiura
et al, 2006; Ma et al, 2013). 7K J5i 1 3% AL 25 37 58 6 42 1)
fa A AR KA R T, H 2 0™ B 2 & F
ZEUE, OO B K 7 SR R R N R
(Defoirdt et al, 2011), FT4FE3K, KREMWUEGEERD, 7+
T e 5 9280 G R d R B VAR OC , TEFRIE A S
ARG, NP5 SR A Y W R AR K DL R SR R G
REY) o Y0P TS FITBE A9 AR 1h 32 2 PR R 7 19 52
(Cotner et al, 2002), [R]HF Sz 3k 52 w45 2R 15 ]
F, WA AR B s ST S HIRE PR A

SRR TE; KK, MHEAE; T-RFLP
XEHS 2095-9869(2015)05-0119-07

(DO). pH “ZFEIEEHFHyAE L, [A] I AT )AL T =
BOW EWE YRS NRFRFEE IR, X FRFE A1
fa R AR KA RN RS2 . BRI, e fa B 1 MR AE
o 722 1A W R TP A B S AN ) A 8 7R A V% (Lucas et al,
2010; Boutin et al, 2013; Zhang et al, 2014). HA&HHY
AT LUAE 2 I % 58 X0 G005 28 48 A5 (Chytry et al,
2002), Berry 4 (2012)WF55 2B, 4 TR 4 45 14 1 A8
AT AR W B R B 5 I P9 5 4 s /R o Fortunato
Q013 R, HME /AT m A = ks AR
FEFRARFAE o oA 00 R T 2L Sk T L i R PR3 1 Jo
(Dang et al, 2008; Yeo et al, 2013), HTFY T 40 3 (0 2H
B AT 4578 75 YL FEE (Xiong et al, 2014), PR T #5558
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IKCAA A BRI 7 1) 28 A X S 8 IR FEIR Dl AT BB I 56
TR =R T8 56 R A AR IR SRR A
2R T TR VR OIS R WL ARGE o AT A T-RFLP £
AREEE FOREN P 7, gl =R TR E A
SRR FRARE T T L 0 (O Bl 9 L ] i e SR B 8 ) A B
R GEIE (I8 ) KR AN [ 2545 40 B 7 45 A0 R A P i
FE43HT, SRV IR G R Th K AR P15 40 T Vg 19 A2 A
XTI G L =R B R A ) i B R A L

1 HREH®E
1.1 KHERE

SRR IR I YE AL T T BT S L A M AR A
X, FERLEAFPIAPISAL . — ik RIEML), JRETM .
VUSRI ERRD , BEEBASEATHE, MRS R HEM2),
B3 AT, BAYERATN 1600 m*, KT 1.2 m,
KRR A A, 2013 4 6 H 8 HE =9k
BT 4 WA RFIE, OSSN 6 H/m?®, TR
AEBE 1.75 kg B R A MR SR IR SEA TN TR 5%

FESCREET 2013 4F 6-12 A ha), B bR
[t 7 R K IR A I, B 200 ml ZKEEE E(0.22 pm),
Millipore), Frf3UEMEH F A4 DNA 28, Kik
TR BEERENT . Fra R IGRE F S0
20 CHRAFR
1.2 Bl

g FR g 3o R 91 ) D 7 3000 7 77 B 7K A4 ) KU
WA . R pH FBEHRE, S0 P E i 8
PR BA . BB JE VST HERA -
1.3 2 DNA gJ#2E#A PCR ¥ 1%

P IE BT 2 ml R34S HE T IR K S DNA 1Y
$HC, #EOT%RS % Noll 45(2005).
1.4 T-RFLP 4347

¥ L EEUTTE R AAL IS ) PCR =4 FH R 7 1)

Msp I(TaKaRa)#A7gY), Sk R K515 %
EIIFAE(2013),

15 ZEMEMRSZEEDH

PEHC M2 FEGEE 7 HOKIRRE S AN 16 S
rRNA BE K 5C SO R TE 9 hRic 1514 27£/907r
BEAT PCR 748, HiAy PCR &/ | DABER 4tk )5
PCR F2#) M6, LA pMD-19T Vector(TaKaRa) b #
I, 4CHRER. EE=WEE AR KA HE IM109

JEZ B (TaKaRa), H-7EF X-gal. IPTG /¥ LB
Rige ik Db T B . A BT 82 AN BH M o kg

HEATIN R, AR 25 S FH ARB S0 NT ik
(Neighbor-Joining)#E {7 R4 & B 4 #r o

1.6 HiEabiE

M # 16S rRNA K T-RFLP &3 45— R il
M A B&(T-RF)A—1~ OTU(Operational taxonomic unit),
PAEAS T-RF AT (. (B T-RF B0 & 5 R AR
W TR E 43 T A OTU BYARRT B8, AEXF 2 BEAIG
T 5% OTU AT & (Noll et al, 2005), 15 41 1Y
Shannon ZFEMEFEEL(H) M S EEFEE(E), 11
/(I

H'=—3PinP;; E'=H'/InS

A, PS4 OTU WUMIXTEREE, S o OTU
ISV
BOPAT T-RF AIXS FBERYF 36, 7E Excel 142
il T-RFLP A4 LLl&l, FIH Past 34X T-RFLP %5
AT ERR ST, AR HERNT, R CANOCO
4.5 FAEXF 25 AT TUAR S0, [RI R Past #4720
T 16S rRNA JE A 5 FREEAH SC A DL R A 119 534

2 HR

2.1 ETF T-RFLP WARE B R &R N

A YehRiCdlE 16S rRNA LA H 519
271907 H 3G H A B, I TR s R ME R Be 2 A
HEAHT(E 1), 5 ER, FELET, FEPEKIE
YR EZEHH T-RF 490 bp. 439 bp. 150 bp, 130 bp.
94 bp. 167 bp. 69 bp 4k, A~ F BAHXTF ARk
ANE ., FEERI, M1 H M2 ZKAA 20 B R 7% 2 1
AN, FERERY 30d6 H), M1 KIAELL 69 bp, 167 bp
439 bp N E, MXFFEETIN 43.5%. 31.8%F
18.2%; 1 M2 K4k 6 H EZELL 490 bp A F, HIXTFE
i 60%Z 47, HORF 439 bp, HAHMFEEN 17%
Zikio [RIET, 94 bp. 130 bp., 150 bp ., 167 bp /5 3%—6%
iy, HARHI 69 bp H B, M1 FRALKIRGH B HE
A M2 K, IR T 490 bp, HAHXT LA 46%4
41,69 bp F1 167 bp KM A7 FEAK, [ B 1 B i 130 bp
FBL M2 KR 7 A% 6 ATis 2R JRRI R,
BT 69 bp A B, BEREY 4%%E4, 94 bp H Bl
X BEA BT TV o AP SRBE E K AR 8-9 1 4 TR A 5 2
P22 AN, AR BE BRI Fr Be ¥ 490 bp . 94 bp
1439 bp, FEHEJEHH(10-12 J1 )5 35258 i K A 15 LA
490 bp. 439 bp I, HFHTE M1 Fl M2 H By AH %t
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100 100 M2 T-RFs J& Genus /"] Phylum
N =% = T
L i@\ % % % % w2 . iﬁ& =490bp  Synechococcus  Cyanobacteria
N ; AR R N A
Teormm A A MY M W | 38 4390
S M AR R N W W 2 A Rhodobacter
g A AN R R Y™ ™A g A m 150bp Proteobacteria
Bo60r) MO MW W W weE O
45 AT I W N W #‘B A E130bp  Erythrobacter
‘;‘ —g 40+ A EDE A ol X < 40 Al S KX
s JOCCO B VR  <x) = s i & 94bp Flavobacteriaceae Bacteroidetes
E > NN SN AN .E SN
220l | NN N OE 2o gy o 167hp
& . N ﬁfﬁ ™ % B69bp Cryobacterium  Actinobacteria
0 i a . O T
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Fig.1 T-RFLP patterns of bacterial 16S rRNA genes of aquaculture water

FEERTE] . 490 bp 76 M1 Fl M2 KA FR A X 3 B2 43541
H 55%—65%F1 20%—23%, 439 bp 7 M1 Fl M2 7Kk
FRIAF T 2 B 23 1R 27%—37%F1 40%—50% ., F75H it 7
A T-RF 5 LA UL R, SREE K AR 41 T8 B V%
20 b Bt 8] A= AR Ak, A () 55 B 8 K AR A 5 5 0 1 gk
AR B AN TR TR AL, ELR TR 3% 58 8 K R i o e 5
S5 KE Bt S [R] () AR AL AT

AT 16S TRNA E[A Y e B F R G0k B 4 2
RATH, FEBEKEMERE EZLERZIRRE]
(Proteobacteria) . AT [ ](Bacteroidetes) . HUZLH ]
(Actinobacteria) , #% %[ ] (Cyanobacteria) LA 722 B ]
(Planctomycetes) . i [ SCEEA 39.0%4 48 T i B
I, 13.4%)8 TATEHEIT, 17.1%)8 THRFFET, 20.7%
J& TR, 2.4%)8 I w ], #NHh y-2IE
AN FEMFN SRR AR T K S AE7E R T-RF 490 bp
FrAR R 40 J& T ¥ %0] . Chrooccoccales , R ER
J& (Synechococcus), T-RF 439 bp. 150 bp. 130 bp T
R ANE 53 3 JE T4 JE F 1 14140 5 J& (Rhodobacter) |
Leisingera, BT ]. TR 4R & (Thalassobacter),
#4 N8 "8 e 2 b (Sphingomonadacae) . & T I &
(Erythrobacter)., T-RF 94 bp J& T T EFT AL
T-RF 167 bp. 69 bp IR E R THEFATT.
AR Microbacteriaceae) 113 F1 1 J& (Cryobacterium) .

R T ik — 20 LA PR A S B I K R 4 TR R T 5
M= AL, XA I R] A TR 16S rRNA B 1Y
T-RFLP Z5 R 9647 F 8o, SR 2 fos. ™
Tl 5 5 3 AR 240 TR R 7 45 ) B 2 T R AR AE — 2 1)
AL, MFRFERIN B FRFEAR ], 35 i 4 TR A 7 R
D7 AN A . M1 FRGH E 7K A 20 B R 7 254 AT
W TSI S R RE s K, 1 M2 FRBE K
DA 200 DA TRE % 5 A0 DA 95 1) 32 5 O RV 25 44 1) AR T 2
MTESOBERE, 8. 9 AR —HMEEA N E
BIE—HL, BHIRASHBAARRL S A e 50 B
ST LIE AR R T M1 FRGE KR

48 F

36

24 1

12r 490bp

PC2 (25.8%)

-60 o
60 -48 =36 24 -12 0 12 24 36 48
PC1 (47.1%)

P2 405 16S rRNA B:[H T-RFLP 1) £ 143 53 Hr
Fig.2 Principal component analysis for the bacterial 16S
rRNA gene T-RFLP

AN LA A e M2 T, BEIAM 6-12 F M1 F5% 5t
IR B REVE 4540 22 F KT M2,

22 EF T-RFLP AR S HEMSHT

HTYHH 16S rRNA P T-RFLP 17 A i BE 4 1
FBRK R H DU R, AT ML AT M2 %%
A Ay 3R KRR 40 R BY Shannon Z2FEVETEEL H'LL
KIEIEFRBCE (R 1) S5 BN, M1 AT M2 7K iR 41
FBEE 2R 8 H K. M1 FRFE KR RETE 20
PEFEFRFHHTI6-9 H) R TFAEEI(10-12 A), i M2
IR R B V5 2 REMEAE FRBE I (67 Ao M1 5
M2 ZEHEL, FRFEAI(6-7 H)MFRIETIIE-9 )
MZEA SRR, M3 T IR H00-12 A), M2 3%
B KR A0 o AR B i KT ML,

23 HEASBESREERFHXER
T ST IR IR 1 4 A v 4 F AR A B2
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&1 ETF T-RFLP BiEHARE SHEMES
(Mean+SE, n=3)
Analysis of bacteria diversity based on T-RFLP
profiles (Mean+SE, n=3)

o O Shannon ZAEMEIERL H HSJEEIRELE
1) Shannon Diversity index H'  Evenness index E’

Tab.1

Time(Month)
M2 M1 M2
6 0.96+0.01  1.18+0.09 0.64+0.04 0.66+0.06
7 1.15£0.05  1.05+0.13 0.68+0.07 0.65+0.15
8 1.37£0.06  1.49+0.11 0.85+0.05 0.83+0.06
9 1.29+0.02  1.26+0.11 0.86+0.04 0.71+0.05
10 0.83+0.01  1.23+0.03 0.60+0.01 0.81+0.04
11 0.87+£0.05  1.26+0.07 0.87+0.08 0.75+0.02
12 0.86+0.01  1.33+0.21 0.79+0.01 0.88+0.11

BB TF—KE . R . hE . pH. BE . &
A . AAULTVHERAS T-RFLP 45317
RDA 7 #1 (Kl 3), Z5H W, BEH 9 ANFR5 5%
M1, M2 FFE 3 7K A4 A5 B 1) o5 40 TR7 53 A 1 e o 0531
K 58.4%F1 39.1%, H.rp 4 RDA1 B4 5 h
33.2%H1 25.2%, Ui WA e B A IR BT X M1 KR
YH TR 43 A0 B SE IR FR BE KT M2 FRAEKAR . X F M1 7
FEOKAR, RV pH. BHEE | ERAE . BBk AT 7-9
BT AEOR s B IREEXT 10-12 H 48
3R PR A, R B R RN 10-11 H 41 e 73 4f
5 M .4 P B 5 IABE R F X 6 H 4 ER 40 A7 B 52 I 4%
/N, ARG, XTI M2, 6. 8. 9, 10, 11 J
FEZWAERA . SWEm; 12 M 7 A FEZ8
A pH. #EWREE . DO, . AA R m,
{HE MmN AR EF . I RDA Tl LA, %

<
=)

RDAZ2 (25.2%)

-1.0

—0.6 RDA1(33.2%) L0

A 3

AN IR BT PR 7 X6 N (] 37 58 3 7K A 40 7R A R sh S AR TR Y
SN AN ]

A T-RF 55 FREE K 7 19 A0 S 43 B (3 2) AT LA
5, MEIR T-RF BB, fEAFFRESE KA, 2
FABE N T 1R AN R o ZR TR T T A R AE 3 (M2)
A2 BB A R I ARG, ARG S R I TR R B A
RCTATHE I 5 T E R IE (M) FR 58 3 AN 37 3% B BE 1) 5%
M B, L3 B v ARG AR, UFF R T T B
TE M1 B IAEE h Z A BE 2 BEK, JE . pH. B
FE L RREGE R, IR A A T A A A K
{B7E M2 FRFESE S, {2 pH IS4 B3, 1F pH
BARA B B o R T T4 R 2 IR B I 2 A
ZE5%, 16 M1, 40 15 & (Thalassobacter)(150 bp)
FIR AT 1 )& (Erythrobacter)(130 bp)3Z FREE 52 5k,
M7E M2 1, 21407 & (Leisingera) (439 bp)=Z ¥ 15 5%
MRS . FE M1 KR, B R s B RERRAIG, 35
FTHTE & i 2, SV . A A SO0 H A R e 55 L S A
K, MAE M2, 0T 4 v Rl R T S R 2
A . B AR, BEEERR, SEER. M
KMo AT R B, R GR FP2EAS [R] ) AR 28 R g b A2 2135
BE RS2 AN ]

3 itig

454 T-RFLP S5l F 45 8 o, i
PR 75 BE K AR 20 B A Ve B A B ] . AT A
T TR ] BEBE LN, X R R AR AR 3 3k A7
TE B 20 T4 (Warnecke et al, 2004; Kirchman, 2002), %
B TR R, AR PR Vs 450 B e BE I 25 2

1.0

Salinity 5

RDA2 (13.9%)

-1.0

-1.0 RDA1(25.2%) 1.0

R TR 6 R B K P A B 2 M S R B PR T 0 TR S

Fig.3 Redundancy analysis for bacteria community compositions and environmental factors of aquaculture water during different period
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R 2 YE 16S rRNA EE S GEHE XM UK & B I35
Tab.2 Correlation and linear regression analysis of bacterial 16S rRNA gene and environmental factors
69 bp 167 bp 94 bp 130 bp 150 bp 439 bp 490 bp
M1 M2 Ml M2 Ml M2 Ml M2 Ml M2 Ml M2 M1 M2

Temper- r 0421 0321 0.493 -0.495 0.419 0.027 0.549 0.261 -0.479 -0.399 -0.623 -0.550 -0.681 0.733
ature p 0.133 0.167 0.073 0.0263 0.134 0.907 0.042 0.266 0.082 0.081 0.017 0.012 0.007 <0.001
DO r -0.183 —-0.221 -0.269 0.255 -0.755 -0.392 —0.095 -0.396 0.494 0.320 0.267 0.622 0.561 -0.479
P 0.531 0.348 0.351 0.277 0.001 0.087 0.745 0.083 0.072 0.168 0.355 0.003 0.037 0.032

Salinity r 0.016 0.365 —-0.409 —0.243 0.272 0.300 0.608 —-0.065 —0.519 -0.323 -0.354 -0.256 0.390 0.194
P 0957 0.114 0.145 0.301 0.347 0.198 0.021 0.786 0.057 0.164 0.214 0.276 0.167 0.413

oH r 0.331 -0.183 0.303 -0.018 —-0.529 -0.486 —0.100 —0.069 0.765 0.284 —-0.316 —0.002 —0.269 0.262
P 0248 0439 0.293 0941 0.052 0.029 0.732 0.771 0.001 0.224 0.271 0.991 0.351 0.265

Tran. r 0360 -0.128 0.613 -0.539 -0.537 -0.276 —-0.374 -0.448 0.704 0.076 —0.128 0.606 -0.603 -0.610
P 0207 0.589 0.019 0.014 0.047 0.237 0.187 0.047 0.004 0.749 0.661 0.004 0.022 0.004

TotN r 0.001 -0.405 0.272 0.683 -0.719 -0.119 -0.699 -0.235 0.733 0.418 0.377 0.357 —0.112 -0.562
P 0.998 0.007 0.346 <0.001 0.003 0.615 0.005 0.319 0.002 0.066 0.183 0.122 0.702 0.009

Tot.P r -0.290 -0.186 -0.236 —0.189 0.307 0.051 0.025 0.148 0.557 -0.162 0.364 0.462 0.532 -0.576
P 0314 0433 0.415 0423 0.2806 0.831 0.932 0.531 0.038 0.494 0.200 0.040 0.025 0.008

NH,"-N r -0.137 0.382 0.001 -0.275 0.965 0.390 0.409 0.225 -0.414 -0.188 —0.326 -0.534 -0.145 0.355
P 0.640 0.096 0.996 0.240 <0.001 0.089 0.146 0.341 0.141 0.428 0.255 0.015 0.621 0.123

- r -0.331 -0.231 -0.159 -0.089 -0.080 0.335 —0.403 0.171 -0.334 -0.193 0.641 -0.207 0.267 0.135
NO; =N P 0.247 0327 0.586 0.706 0.784 0.147 0.153 0469 0.242 0.416 0.013 0.382 0.355 0.571

e BARFEIR B E I (P<0.05) Note: Bold means significant correlation (P<0.05)

P (Gilbert et al, 2009; Or et al, 2012; Teeling et al,
2012), THAHEIE S5 A0 1) 28 A0 5 A AR T e ) U A
XK, WERRM, TR W RE T S50 A A K AB A AT g
g 5 A7 H A 5 T fiE (Xiong et al, 2010; Comte et al,
2011)0 2 PR V% 2H B 5 SR 08 0 52 ) 9 A8 2 VT AR G
S TR % 2 BT ft SR P b 55 A £ B BR A v ] S S
[7](Lucas et al, 2010; Boutin et al, 2013; Zhang et al,
2014), AR Y ZR 500 37 58 A W AR 1 R B 1 T
B, UF U AN TR T PRARAS AL AT g T BRI N G AR R
J% (Beardsley et al, 2011), M PR 57 4 I8 7K 1R 20 12 B
TR LSRR AR, oA R S 7K AR A TR A Vi 45 4 A Al
FER ARG IS, AP 2 B TR 45 0 R 5 KAk
R DIReRRE ME/NTAR G, (R BF o R 30 AH T TR
SRASAL AT REXT F5 58 A= W)l R ASFIRE )

FRAE T AR AR 2 A IR T L BT
Fl(Flavobacteriaceae) FIAS LR [ ], ZLAN M & . R EREE
J& o TR SR B K AR R TR R A X 3 B E R i R AR
(8.9 H)itVifite 2, HAr ok RIE AR fLig B R T4 .
WIFREHE S FTRAEY, LTIMMEZAIE, S HAb
FEAE WAL ] R F S Y (Teeling et al, 2012; Williams
etal, 2013), AWFFRW, BAFFERAY RS I8 T2
B RBL, HRCE D IE R R i (Abell et al, 2005).

UL AT O, 0 S 3 7K AR B A 0 B A /N T AR
Yo LLANTR S SRR AR B AR T A Y B 1 (Lang
et al, 2007), ZL4HFJE 5 FRFH XTG4 i fa R 25 YT AH G,
s JELUR T 21 40 1R ) e SR A AR W IR R R AR T
(Zhang et al, 2014), FRFEIFEF, PIRPIRGE KR
MWEIRZEES £, IS ABERIEAH X, Zhang 5§
(2014)RHF 5T R, o T I8 55 (R IR K AR 40 B A 7 1 A2
b 32 B 2 o 3 I K R B LA 2 Ak 2 4R R (COD)
WEIETIE, Wik, NAMEENZRE, 27T
FREJE I, KRR BTk MO R) T IR R A K
W R 5 K AR Ak B DR DG I — A B (CF = AT,
2008), A w0 K B BAH 2 T BUR B K (R OK E AL
(WRIEFF45, 2011), MK BEAN T AR LSk, o B I /K
G EAR 2, MGG K A SR A o3 . 2k
A FCE TN T YR IS Z R A 300775 (Stam et al,
2010), PRNSFRFEHE KRG VR SRR 7E 8 Al
RDA Z#T &3, 8 H AN BE 511 52 S A 0 &5 . 24
RAE R A= Wy vl R A 38 R Z—(Schimel, 2000), 8
A R R v B A R AN AR AR 4. 2
FEVEFR B AR AL S5 K R IR B B A AL A ¢, 2 BETR 4540
I\ 22 REPE 5 B0 5 R G 5 ke 1) 2 RE PR FE S IR 1Y
ANFESE LERIEAY X IS AR A AR X I 55, 48 K%
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B AR R LR CEIRIY A, 2013) M HEPETREL
AR, 1R G FRIE A AR e P R T ol o
VR o 5 5 3 K R 4 R R T 245 4 A A 1 R [ FT
it TP i st et LIF NS PR W
MUER, 1 T /K G B T 3K A RE 77, TRl sk 38 v )
B ALY I 283 i W o e J 1 KA 1T T BRI G
HLERSE, tRER MK AR BI AR 7, 31X 0 37 58 00 301 i i A=
KL T RAF A4 o Mi7E s R IE A, RSl o9 1 ) 4l
Wk KA IS T 3 5 K R il i T AR, 3R )
B EARREE TK, R0 KRR . B
FRICE LUK AT BT 5 AR B, AN 3 08 1 40
FIAAG, KR BT Ry R P o (ELR 2 Ao ] F 3
B, JRC VR I JE BN BT 188, % B 3 K (A I g AS D 44
(BT IE3HE, 2006), i i 1] 20 0 AR KR T A R
Sl o ARG rh, B SR RS, RS
T A RRE RS A A, XK AR ) — S 1
PR 5 e A= W R, IS oAt 3 AR A B sh 2
A, PN 3R RS A 8 DL R SR B A )
REIE D, AR KA SRR, X T RE R
FrFE 5 K A T A TR D A LR R R R A
a4 Y 2% S T RR R AR AR L 25 S Y R E R
Ao JesK ST 202 IR AR DL A L e i
2147 [t (Hargreaves, 1997), JiCHH M DU JE 4l ib ol = di >
TRAGEZHE R, ATRE S BCE Y AR RE S
LG £ JESS, X AT RE L AN TR VR S5 R 2 R 2
— o FRBEN G X IR VR Bl 1) 25 55t ] B 5 B Fh 7%
WA RN B TR S50 1 22 52 o IR VR B ol B2 i A A5 s
BEREE it B (2R ME4E, 2010), A . W& E SRR
SR P R s A 1) S DR 2R RS il X I ) e b e
KL it D/ 1 SR A G IR R B M B, TRl st AT i ik
PR SR IE A . B SRR R A 22 5, AN
A T RE S B0 P A B 3 KA A1 B R I A A AR LR
[ 25 LR, =Pt B8 37 FE 3l /K AR 17 it 40 TR V%
SRR AR KA AR AL, HAE R ) 3R 5 B K AR AR Ak B
ANE o SPAABTUNRAE | Z=1 AR L S XL 58 L e AN
[ A A NP O A =S 2 7 p /3= 130 N

& % x #

Tmil, . RIS R & AR ST SR % At e
it o EAAT K AR, 2008(5): 37-40

2K, TH, YR, VR BRI BT e R kK AR
TR YA R, FREERRE, 2010, 31(8): 1795-1800

WRAEFE, ZE4y, PR, . B A MIEIEI K IR R S i
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The Seasonal Variations of Bacterioplankton in Two Types of
Ponds of Portunus trituberculatus

CHEN Yifei, WEI Meng, QIU Qiongfen@, JIANG Xiamin, WANG Chunlin
(School of Marine Science, Ningbo University, Ningbo 315211)

Abstract

The dynamic changes and diversity of bacterial communities in two types of ponds (M1:

pond with sand around and netted bottom, M2: traditional soil pond) of Portunus trituberculatus-

exopalaemon carinicauda polyculture in different seasons were investigated by the technology of terminal

restriction fragment length polymorphism (T-RFLP) analysis based on bacterial 16S ribosomal RNA gene

and cloning. The results showed that the bacterial communities in both M1 and M2 consisted of

Proteobacteria, Bacteroidete, Actinobacteria, and Cyanobacteria. The composition of bacteria community

changed dramatically with breeding time with various compositions in different ponds. The bacterial

community in M1 is composed of Actinomycetes, Cyanobacterium and Proteobacteria, while the bacterial

community in M2 included Cyanobacterium and proteobacteria, indicating that M1 was conducive to the

growth of Cyanobacteria. The highest relative abundances of Bacteroidetes were in August and September

in both M1 and M2, and M2 always has higher relative abundances of Bacteroidetes than M1 during the

whole farming time. The bacterial community of M1 pond changed from high diversity index and stability

structure to low diversity index and instability structure over breeding time, while bacterial community of

M2 pond remained high diversity index in the late breeding time. PCA analysis showed that the seasonal

variations of bacterioplankton were much more obvious in M1 than M2, indicating the greater ability of

M2 to resist environmental change than M1. Correlation analysis results indicated that environmental

factors have different effects on bacteria community of each pond water.
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