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P B ) TR R R OR 8 A% R AR LR W A
st , $4 BTG R 45 4 0K, ol T TG T 0 Al ) R R
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SLETCH VML, B2 IF AR bR ic, 5 A% AR
H,2 h Pz Il S8 AT A I A3

R A AGE I 3 A7 75 2 B DU A o 4 A R
LM 107,10 72,1077 10 R B RE . IR0
B BRSO BOET L SR BB 3R
ZoBell 2216 E [& {455 35 3
1.3 fAESEMEE

A F K5 5% 48 .96 h J5 £ B ZoBell 77K 2216E
AR, H V& O 30 ~300 cfu i P B #E 47 40 3 1Y
Bt AL BRI, B AN EE 40 B 20 ~ 30 RRANE . 40 1
FARZEAL 2 ~3 W3R TR, 15% Tl (598K
W) B0 4 CIRAE . T4 o vk 4% 55 [ Oliver 1 7
Y R R AT RS Ty 4R
R EREEER,
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AERETE P A AT G T L R AR BT LA
W g S SR AR X AN B ORE VR I 2 AR E AR . R
Statistic 6. 0 %K X} Bl Ak A 1~ 1 40 1 45 9% 2F 47 ol
fLoEMRMERRNZ R R E 5N
( multivariate analysis of variance, MANOVA) , i
FIKF- 1 E N 0.05,

2 &

2.1 RFAEHEN

ARV A7 21 B )2 RO S 5 4 TR R 1
RO HAT WM (P <0.01) , HAHE. 8] £ £ 5 H.
TERI(P<0.01) (£ 1),

DR VARY S o (P O 1 i - g L Y
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HEX F1[E#MH (1.5 x10* £2.4 x10*) cfu/g] >
LT IRIX FL[ M (4.3 x10° £1.6 x 10°)
cfu/g] X Z[FHMH (4.7 x10° £3.0x
10%) cfu/g] i) 43 #i 5 45
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ARk (1.8 £2.7) x10° fI1(1.2 £1.5) x 10*
cfu/g, PFE AT AR X 2835 X 158 S5 0 BE IX 24 T 4K
1 AR IR ARAE — S BCR gN , H 10 R L
H A X B S 3R A B A W E B o
(2.0+3.0) x10" F (1.0 +1.6) x 10" cfu/g, %

Sk DX S % A R 0 P 0 2 0l D (6.0 £3.8) x
10° (3.5 +1.2) x10° cfu/g, LN BIX F 3%
BRI A (5.1 2 1. 1) x 107
(3.6 +1.6) x10° cfu/g,

x1 FAEHWER

Tab.1 The results of multivariate analysis of variance

S FR A
heterotrophic bacteria

A HLBT

organic matter

AL IR JE LAY

redox potential

i station

Z=Y season

JZIK layer

Z HAE] interactions

Ui x Z=95 station x season
Ui x JZ IR station x layer
4 x J2IK season x layer

WA x Z=95 x JZ2 K station x season X layer

Fy 4 =166.71,P <0.01
F, 4 =176.84,P <0.01
F, 45 =257.09,P <0.01

Fy 4 = 144.07,P <0.01
Fy 4 =165.24 P <0.01
F, 45 =166.87,P <0.01
Fg 4 =140.96 P <0.01

Fy 4 =907.81,P <0.01
F\ 4 =119.00,P <0.01
F, 45 =824.58,P <0.01

F, 4 =1440.62,P <0.01
F| 4 =203.04,P <0.01
F, 4 =3377.07,P <0.01

Fy 45 =12.72,P <0.01
Fg.4 =37.67,P <0.01
F, 4 =0.02, P=0.98
Fy 4 =30.42,P <0.01

Fy 4 =124.42,P <0.01
Fy 45 =235.90,P <0.01
Fy 4 =94.63,P <0.01
Fy 4 =148.22,P <0.01

2.2 RIFAEHESEIR.EUTEBMLY
XER

AR A 1 A 10 H R 2 KR AR A6 8 43
W 8.7 ~8.9 CI[FE(H(8.9+0.1) TIHM
26.0 ~26.4 C[FHE(26.2+0.1) CT],KEK
MBI S, 1A A 10 R 2 5B
Bl 5k 23.9 ~25. 4 X (24.7 £0.6) | FI
26.5 ~26. 8 FIME(26.7 £0.1) ], [Fl—fTk M
A i LA KR ER B 25 RO B R 2R 7R
YR 502 KR L B T 3 A G

TURR A DL 2 5 A0 A A0 8 it v 7 2 A 4 A
R N G R IR VAN SR 1S @2V @ ORI TR AL 7/ RS 1N TN = R A A 2
Jer AL 7 A B BN FRAEAE B A8 T AR 45 2R W3k
= £ = ] TR N [ B/ AN =R V)8 =2 @S S VNG i
FALIE I ALY F R0 B B #E M (P <0.01),
o 25 71 )2 RO AT AL A 58 B AR FRAS W 35 0
REHAEMBBE (P <0.01) , AP ERA
AR SR X W > AR X IR IX F1 > 550X Z Al
SRS BRI F2, Hop A X WA AL & b
FEAT IR X F1 53R X Z RN St X B2 43
18.2% 47.5% H150. 1% , % AL J5 i1 7 43 A 5
AP R AR, R AR TR X W < W4
XFHRIX F1 < 2230 BIX F2 < 2838 Z X1 45 A FF
Mo VIR SR WA 5 AP EA B3 IEAH
Xt (r=0.511,n=72,P <0.01), 58/ A5
PLEA —E R A CHE (H AR (r= -0.085,
n=72,P>0.05),
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2.3 REMNEEHAN

BRIX Z WALy B ANTE 109 Bk s T 17 A4
J& , Hovh ZF AT W 8 ( Bacillus ) | B IR FF T R
(Coryneforms) 55 AL H R & o 5650 R IX F2 o
Loy B AN TE 95 Bk, AJm T 18 AN Jm , Horh 2R AT
J& (Bacillus ) ¥R T 1 J& ( Coryneforms) 55 4y 1t
PTEAE . PR W B2 B4 e 136 £, 0 T
1T A&, Hoh i B0 187 J& ( Pseudomonas) | KA J&
( Vibrio ) . Z fil #F W J&. A dh HF H )8
(Acinetobacter) 55 f % 1/ B o W 46 XJ B X F1
whifE o> B AT 110 Ak, R T 11 A&, 2 AT
J& BIRAT R R E R S ST R I R
R AEIE . & DXB T A 10 5 kI ) i 20
PRI A BT 25 e SRS 1 A N 3 A 2 BR
J& (Staphylococcus) 5 FK B J& ( Streptococcus) | TH
Bl W B ( Xanthornonas ) . JE A W &
( Flexibacter ) F1 fig iE #F & B % o )&

( Enterbacteriaceae) ,10 A G f& I 2] KK EH 8
( Salinococcus ) . AN 2 #F & J& 1 ¥ 4 % & &
(Cytophaga ) ; 55 3¢ X B 1 H A A6 I 3] 4% BR 1A
J@ R R B I R (Flavobacterium ) (7 Bk
HEJE (Alcaligenes) . % i & J§ ( Moraxella) , 10
HAT KL 2 /N BR R & (Microccus ) | %5 3K # & |
PR ZF AL 18 J& ( Clostridium ) #1735 g 16 J&
(Aeromonas) s M4 X 1 A 5 B0 2 AF B )8
(Lactobacillus) 75 10 F AR K 3], 10 F A A ) 3
NBR TR i 1 A TR LR O3 R s RORE X BRI 1T A
G 0 2 AT B R AR T R L 10 A AR T E) /)
BRI B AR R 2 LT TR R AN B A R A
AOL A DI 1 AT 10 R I 3 F) T i 2H SR e
75 (R A R AE A K

25 RHE S IR A0 T T RE AN M 2 R LR
2, MTHEREE R AT LI M, WO AR DX ) 6 0 BR IX 40
TR V& 22 FE MRG58 30 DX 48 32 0 RUIXC

R2 REATRY(LAFMI0R)AEEHAR

Tab.2 Composition of bacterial community in the sediment of sampling sites in Jan. and Oct.

KL sampling sites

R F2 W F1 Z
genus

Jan. Oct. Jan. Oct. Jan. Oct. Jan. Oct.
LR G
M@ Bacillus 16 17 15 16 14 13 13 12
WIRFF 5 J@ Coryneforms 1 1 8 9 13 15 12 11
/NER T J@ Microccus 0 2 0 1 3 2 0 3
W E R )@ Staphylococcus 0 0 0 0 4 0 0 1
FLAF & )@ Lactobacillus 1 0 1 0 5 4 4 3
#5 BR 7 J@ Streptococcus 0 0 0 0 2 0 2 0
AR AT 8 Clostridium 4 6 0 1 0 0 0 1
EHhIKERE 8 Salinococcus 0 0 0 0 0 3 1 1
O [ G
RPN )@ Pseudomonas 18 15 11 10 3 3 4 5
YJNE )8 Vibrio 13 18 6 9 3 4 3 4
T B & Xanthornonas 0 0 0 0 2 0 1 0
T J@ Flavobacterium 3 5 1 3 2 2 3 0
KB Hi TR/ Acinetobacter 9 6 9 8 0 1 1 2
W I FF 1 B 20 J@ Enterbacteriaceae 0 1 0 1 1 0 1 1
Jit $E K 1 J@ Flexibacter 0 0 0 0 1 0 0 1
PEOEFT I @ Alcaligenes 0 0 0 0 1 2 2 0
S B JE Aeromonas 0 0 1 0 0 0 0 2
i @ Moraxella 0 0 0 0 2 2 1 0
W £ 4 1% J& Cytophaga 0 0 0 0 0 2 0 0
B3t total 65 71 52 58 56 53 48 47
H' 2.51 2.66 2.53 2.70 3.25 3.05 3.07 3.13
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VEF i3 5 He w2 g 3 A g R — 3 R
YRR 18] 1, KO 5 A T 4 A T ) A G
R A 02 3 57 3 AR /N A S A 2 R 40
E e N R i A RN A R YN )
[ RLRE b, KR R AR 2 S W 2% 0 B 3 4
K3 A7 B R
3.2 EXFEMMBAFENTRYAELEN
A

TR E I f1 26 37 58 7 26 10 5% 1 L 20 T ok B
SRR AR £ G2 M, R
FR A ) R A B A WL A R AR X b,
S 9 R RS R, T o LA o R B 1 T
Bt R LA O I K R R R R Y, B
MR R o AS BT 52 W 3 A L3R 3 45 1 2 B )
R DX A5 i O P 0 R A LU, 4 3 X 5 30 TR [
BARII AT, AR S B RIERT 52
HEE B9 S5 55 400 1 = 03, 5 O A BT 9 4 19 A WL
T A R s B

W % RS 4 38 R R SR R RE S R [
X R IX @5 2 ~ 5 A, A HLR R 4 T AR S BUR BRZ i
[ Bl SR BRI S M S S AT I L 1
A5 HLIT B AR 1 P4 X5 U8 48 A3 5 Hh o7 i B AIE
S IR IR 1K, ] B 350 AR 4 B B 75 1
S 7 S A LR 199 43 A bR 100 A A 0 1 e K A A
Sepr E EE T AT X S A 3 S £
TR 200 O P 55 S A W AR, IS B 4 A I
LS # B UIAR %

R I TT AL DO 9 R 4 S FR T i T S T B
JFG Y8 BRI RN A0 B KR, R ELIRRE shd & [ A it
S JF S 5 T R A T — R R S
3.3 SRFEMMATFEI TR A EEEN
A

B BFSE % , 3 0.0 R0 BE A5 G Vi 400 1 B v
ZERAFTERE R 25 5, 37 f 7 I VR 4 22 [G B 1 1 e v
HE 5 5 2% I T o5 L] 725, 0 B A 22 P
B 5 2%, A Chelossi 26 B¢ % BLIS 1 75
10 7 R P A R 5 30% (135 22 PG BT, X IR
(BE S8 3% 200 m) &5 2% [C I B AR 0, 45 2% [RGB

Wb 81% . Vezzulli 257 % 74 3y v ¥ 1 X — 37 1
Gt A DT A RIS R I, 95 5 X TR P v
5 3 4 W CBF ( Cytophaga/Flexibacter-like
bacteria) fdi %, H 77 75 9K B 45 905 Ji B, 1 4 BE A
(PRFRFH I 200 m) o 22 [ FH P 7 40 ik 3] 6 T 4K
1 90% o AMHTEES o, IFE 25 DR R A %) B
DX 2% QB B 2 o5 4l 22 880, B0 7E 55% L) B, JF HL
A LA B TR TR IR S | 2 A R R A S AT
J& A A A, 5 ¥ i i S A A R 2 B L R A
BIFT TR B — M RO i 2 2 AT R 5 AL, AR
WFFTREE SR AT LI S SO A P R v &6 4 2 31 1)
FEFRFETG B2, O HIZ R e 3 T BB C i M &
BB FIAT X 150 m AR A TSR AR A IX 5830
Xof B DX RS 8 200 TR R v 45 4 5 AR IXAFTE R R 22 5
B2 PR L (65% LA E) , Hh ol & A
B B T o BRI, R 22 S T LR b R
DL R, W ZE AT R

M FEME B 45 S, IR A 1 358 5 R 4 3K
Xof HEE DX A4 T B v 22 RE MR, DO A R B DX AN R R
T RPN, A AT R, AT RE s R B i g 4R it
s ) JBUPE A BE 2 AR A A B TR I B
TEER B ThAE ™ A T 45 1 4 ) 2 RE P A
ARG RE Y T I AR DX 8 40 TR VR
T 2 3 5 A BT A5 Ah B AR ) R PR AR,
U SE 1N T 2 T R e AR L DA A A T A R £
FEVET R X B 45 B S UE W) T S e 9 IC
WHEBCH BRI AR AE S R H UEY 21, %
BPRWAEAN S PR TARE

UL AR A5 A 5% S S0 A 2 TR R L
A K IR FE Bl W BOR AN 06 R A
TPE, A 2 AR R B A X R P
5 T R T VR 2 R R U R A A
42 T S KA RO AR ) A TR R T 5 A A PR
B T1E A J5 #E— 2B TR .

Fou RS EAR X NE MR A TR B
KM F IR B RS AR 0K A B Bk
A2 20 3R AR AL R S0 IR B KA

R e
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Ecological distribution of bacteria in the sediment of the
laver culture area and cage culture area in Xiangshangang Bay

LIU Jing-jing, DU Ping, ZENG Jiang-ning* , CHEN Quan-zhen, JIANG Zhi-bing, SHOU Lu, LIAO Yi-bo
(Laboratory of Marine Ecosystem and Biogeochemistry ,the Second Institute of Oceanography,

State Oceanic Administration ,Hangzhou 310012, China)

Abstract: Microbiological investigation was performed to determine the mariculture impact on the ecological
distribution of bacteria in the sediment of the laver culture area and cage culture area of Xiangshangang Bay in
January and October,2006,and the results were compared with those in adjacent non-cultured area of cage and
laver culture. Bacterial quantity presents a series of characters in sediment; Higher bacterial number was
observed in Oct. than that in Jan. ,and the horizontal distribution of bacterial quantity displayed that Cage
culture area[ average of (9.6 x 10* £2.0 x 10°) cfu/g] > Reference site near cage[ average of (1.5 x 10* +
2.4 x10") cfu/g] > Laver culture area[ average of (4.3 x 10’ +1.6 x10’) cfu/g]and Reference site near laver
culture[ average of (4.7 x 10° £3.0 x 10%) cfu/g]. 109 strains of heterotrophic bacteria isolated from laver
culture area mainly belonged to 17 genera,and Bacillus and Coryneforms were the dominant genera. 95 strains
isolated from reference site near laver culture mainly belonged to 18 genera, and Bacillus and Coryneforms
were the dominant genera. 136 strains isolated from cage culture area mainly belonged to 11 genera, and
Bacillus ,Coryneforms , Pseudomonas ,Acinetobacter and Vibrio were the dominant genera. Bacteria in sediment
under laver culture and reference site near laver culture were mostly common ones that appeared in marine
sediment,and the microbial densities in these two areas were higher than that in cage culture area and reference
site near cage. Because of long-term drainage of organic matters,cage culture sediment’ s microbial density had
reduced,its bacterial composition was similar to that in muddy sea areas,and the effect on bacterial community
induced by culture has spread to its adjacent area. It is clear that there exist differences in the characters of
bacterial ecological distribution in laver and cage culture areas, and bacterial quantitative distribution and
community structures were closely related to self-pollution status of mariculture.

Key words: bacterial abundance; bacterial community; laver culture area; cage culture area;
Xiangshangang Bay
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