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Study on the relationship between pacific oyster Crassotrea gigas
summer mortality with culture environment and organism condition
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ABSTRACT Pacific oyster Crassostrea gigas summer mortality frequently occurs in Sanggou Bay
recent years, but the oyster appears low mortality rate in its neighboring region-Ailian bay. In this
study, two typical Pacific oyster culture areas of these bays have been selected as experimental sites.

The environmental factors including water temperature, salinity, pH and DO, superoxide dismutase
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(SOD) activity and growth situation of oysters have been monitored, and the oyster summer mortali-
ties of two sites have been researched. The reason of Pacific oyster summer mortality in Sanggou bay
has been analyzed. The results show that: in experiment period (from May to October), the total
mortality rate was 37% in Yatou marine culture region of Sanggou bay (E122.498,N37.151), the
highest mortality rate that appeared on August 17 was 51%. The total mortality rate was 2. 5% in
Ailian bay (E122.582, N37.179), the highest mortality rate that appeared on September 28 was
4.5%. One-way ANOVA results show that: the mortality rate has significant positive correlation
with water temperature (R=0. 804, P<(0.01), negative correlation with the dissolved oxygen (R=
—0. 377, P<{0.01), negative correlation with body weight, soft weight and gonad weight and so on
(R=—0.690,—0. 498, —0. 358, respectively), positive correlation with superoxide dismutase activi-
ty (R=0. 21,P<C0.05).

KEY WORDS Pacific oyster Summer mortality Sanggou Bay

Culture environment SOD

K445 Crassostrea gigas X R FH4H W, BHA L85 5603554 28 (Duchemin et al.  2007;
FAO 2007), ®ETF 20 t42 80 £ H AL #KA4LEG, WEC BV R EEZM KR N3, 2007 £~ 8
#id 350 7 «(FAO  2009), BEJL+4, KEFEFRMBIET AREMAEE N ZEE FETRFE
304 LL b (Liezal.  2008) , 5 ¥ ¥ 57 58 1 A W T 4F it B 22 RAUAEZE T B AR, T KL b 3fF #9288 R i K 4
WiBE L R APHAR

H i E 2 X 4 B RS0 R & KR B A AT K BF Y 38 £ (Cheney er al. 2000,2006; Huvet et al.
2004) (HE AM KN MEHMR A (LHEFEE  1997; BEFES  2005; BHMKE  2002). HHIXTKALYRE
W T EEMHR T EETERE . BY R FEMAEH % I (Cheney ef al.  2006; Garnier ezal. 2007; Li
etal. 2008), FEIRHE M. A BN R IRBE 8 &5 5 I 7= e B U L, i DU R WA B IR BE B K B
S T R R AL B A S B R WAL T (BRAESE 2007, i EBE VY CUERRE
BREERITHESH KA T FFH ISR (Cheney et al.  2006; Delaporte et al.  2007), ZEEY
07 T B 5T 2 B B AL 45 R 2 LA B R AR A A R 2 Xof K it 5 AR FER A 3 IR K M (Delaporte et al. 20075
Lietal. 2008), FEHRRITEH B 5T K U4 55 40 35 A 37 A B 4 s A 1 B9 5L 7™ A BB 40 G A9 I ] & JEE 1<,
ST WG IR R B IR E AR K (Tun etal. 2008), FEAEFE N, AR RBKA WG T-IEHER TS
72 B R BR U D B PR 00 S BAAE Y & (Royer ez al. 2007), BAME IS K4LUGEHAE T KB E A K, Wl 68
B EEHAHES KB THRRZ —~(BEES%  2005), A50H0 %8 F 1515 SR 4 41 55 5% 58 X A 3 58
G T AR X IERIRE TG A9 SE T 5 00, I M 3% 51 3R 55 | 1 0 05 44 FRCHR 50 A J 1l Y8 S8 Ak 0 I A i
(SOD)EHEFE . ML HIT T RWEBERBERKEGE T T WIEN,

1 #MRS5FHZE

1.1 St s

R (37°01' ~37°09'N, 122°24' ~122°35'E) i T LR B B AR o, oAb 7 B #0 DU SR SR A A o , TR ALY
143.0 km®, ¥PRFHKEAR 7.5 m, B AKIEL 15 m, R ANEHE B EA 2 m, A RKKEIREA S
WEFREBEAFTBERSINEXHMEABREMNBERSHEGLESE 2007; & RE 1996; A %

2003). M 20 47 80 EAE, RWE I H AT KB R EFH, FENFEMEANILE N Chlamys
farreri K4t W Crassostrea gigas MIGH; Laminaria japonica %, BEJVEFEHERETHE IR M ZEHN TE
FEP DL BN 90 M 1 J7 « 224, BB 2004 4R 15 77 t(Zhang ez al.  2009) ,{HiH T E FFLT-[H
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ZHEEMTFMERT L ER 7 km &b, MR S MA, 85 RWEAAE, R R P AR, @R 11.0
km? , /K 5. 0~14. 0 m, B FIE, A 5. 5 km, FIITE 2 km, WELK 8 km, B RFEF M, L 5.6 km,
YR B IR A W R 1.8 m, PG 3K U R PG R 3R B 0. 81 n mile/h, % ¥ 5 4R P4 0, B 0. 54 n
mile/h, ¥ PN EZHATIEW B MG EREERTE 2006).

1.2 RmREMLE

SE AR R T B IS X, 2007 AR E WA, 4 51 FF T L0 AR A SRR E % T8 (E122. 582,
N37.179,ic 8 A KD MR (E122. 498,N37. 151,488 B KOS W5 5754 X . ¥ 48 37 1 5 43 25 B 4K, B A 3%
FEN,FHES 82, BEME SN Bk, mATHERE L B FMX I 30 %&.

f YR EAL I 50 LG T 305, Fod 25 A3 B v, FE T o v B IR M I SE 5 25 S AR IBAR G vo
WELE, HTFUERRERGE AE KEEE B E KR TEMERTE . TEEREEESHKE
H(GW/BW) BB E SHKEE K (GW/SW) HETES®RETEK(DGW/DSW),

1.3 I ke & AL 3B AN B 75 M E

BB BL 3% T 1l JEBE TR ST &5 DA BBl 4oty JBC L 9%, 5 0 VR T W U PR R AR A . I YR YRR P R AR R
Jo, — B4y ML A A B K AR 10 A5 1T I05E ML b B SOD B s . 55 Bl ¥R 50 pl, 4% B FE 58 At 45
PR F CuZn-SOD #5233 & i B 8 Or Bk A7 b 8, i Tl € CuZn-SOD Fg ik .

A Y g 3 00 5 SR T R R R A IR A F AR P RN & . VR A SOD il CuZn-SOD B i #: il i #2 T it
TEHEAT BRI AEA 10 pl I A — 55 pl RJEREIMARR — =M IEHK 5.5 ul, RS ,37 CHEIEK
# 40 min, JEMA 110 pl B AFHRES, ZEAME 10 min, /| TECAN SAFIRE BEARMUAE K 550 nm 4bJIIE
WM . FIFABKAE DI E B SOD BaE 1 5925 1 X i, AR B R /K (i BR UL B 3 A0 3D 4B S 8 CuZn-SOD W% H
XtHE . 3 1 B RE SO ml BB IR T SOD ) #ik 50 0B, B XS RLfY SOD &4 1A~ SOD i 71 84 (U,

1.4 FEEFREMIETRGIT

2009 4F 5~10 A W80 # ~¥ X 2R 58 IR 3 FU AL W5 IR SE T 1% 0L, BT A A0 R Ar 45 SR B, AL W SR T e e 0 =
BEPEFBEFET G~ JD,F LA E A 4 & A MR RR A 2 5%.5~7 AM 10 A8A 1,8 A 7d i
1,9 A% 14d BURE 1 . R YSI6600 BL I E SR 78 X BO/K IR ELE L pHOF B A S84 . B ER
EHENFTHEL HERRORTRMMB TR, BREE T RE NSRRI A Y B HGHEE T A
ok S0 ) 4 AN R 2 A R B 40 L B BOSE T AR P A M R A W A T RS BT — R R RO TE
7.

1.5 HERAEBSSH

N SPSS 18. 0 B4 X) $ 4 #6477 240t (ANOVA) , Hir i 2 J 6t R SNK % #fTZFE HE(P<
0.05),

2 BRESH

2.1 KEYHIETE

5~10 HEHEWHFMIX (A K KAWHERBIET H R 2.5%, MEAT REFEHMEI H 28 H, X
4.5% BRI (8~9 D MPHF TN 1. 3% RN FHFMKX (B KO K4 4F B MIET-F K 37%, HrBE
TERERMEHRES AITH, A%, BEMEAFHLETFE R 18.0%. HiEMA BREFET-R—HIE A
X MBET- R, LY BIE TR R A KK 14. 8 %, IR MMIET- R L F W B E (P<0. 0D (E 1,E 2).
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Fig.1 The mortality rate in two experimental sites
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Fig.2 The cumulative mortality rate in two experimental sites
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2.2 BREVHREBEENILR

FANFEXBEEENTWABEEREALL L. AXBERETHFEY AR K 22.6°C, B & HE 1 IE 8
A 17 A0 23.2°C, B RMEH A 9 A 14 A, 2K 21. 8°C; ¥R A (DO KYSE X {E N 6. 5meg/ml, B 5 i BLAE 8
H 10 H,24 7. 9mg/ml, RAREHIAE 9 H 14 H,H 5. Smg/ml;pH KFE R 7. 7. BFEHRAES A 17 A,
K80, BARME HBNAE 8 B 24 H, K 7.5 B (S)FEHIE X 30. 9,

B XK EFRE N 24. 2°C  BEEH A 8 A 17 H, 4 26. 8°C, RARMEMIAE 9 A 14 H,H 22.9C;
DO #FHER 5. 1, RmEE A8 A 17 H,H 5. 6mg/ml, RIKMEHIFE 9 A 28 H,H 4. Tmg/ml;pH ¥y
ER7.5,BEGEURES A 17 H, 8 7.8, BAKMEHIMAE 8 A 24 H, K 6. 9;Eh BEFHE K 30. 8,

A RKKIRIGALE B XAR, B4 LB S KR A E o H HE SR EE(P<0.0D), WELBHSEELER
B (P<<0.05),

2.3 K4FHEKESR

LEBIE A XRKRHEGHERERLAHBEK. REARE HREE ERBE/IKE . HIRIEBE/ KA
ERMRTE/RETEN S A 24 FHRILAHE TR, B X KGRI ST AEKEREAREER.
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®1 TRRERHPEKKEFEERER

Table 1 Water parameters of the experimental sites

AR H i1 KE|CCH %% E (mg/mD) H e
P
Site Date Temperature Dissolved oxygen Salinity
08-10 22.7+2.50 7.9%1.26 7.82%£0.03 30.540. 46
08-17 23.241.90 7.84+1.26 7.940.03 30.840.22
08-24 22.941.18 6.0+0. 31 7.540.04 30.840.28
A
08-31 22.840.62 6.140.31 7.740.04 30.940.01
09-14 21.8+0.01 5.54£0.41 7.640,02 31.140.01
09-28 22.4+0.03 5.6+0.22 7.6+0.03 31.140.01
EHE
22.6 6.5 7.7 30.9
Mean
08-10 24,5+0. 87 5.3240.49 7.640.01 30.640.05
08-17 26.8+1.52 5.6+0.90 7.7%0.05 30.440.21
08-24 24,640, 54 4.5-+0, 61 6.9+0.10 30.74£0.04
B
08-31 23.3+0. 24 5.040. 36 7.5£0.02 30, 840.02
09-14 22.9-+0.02 5.240,20 7.540.01 31.040.00
09-28 23.0%0. 24 4,740. 34 7.6+0,05 31.0+£0. 05
¥
24,2 5.1 7.5 30. 8
Mean

AXMBXKHGHKEBE HREE . KEATEHRTESZFHHREF(P<0.0), WXLBEHEK
WGP R E /A E (GW/BW) MRIE E/REIB EGW/SW) W TE/HE T FH(DGW/DSW) % 2% %R
BEMP>0.05)(FE 2),

F2 ZHRHPEKEFHERER
Table 2 The growth condition of C. gigas during the experiment period

e H# hE () AR E () PR E (2 B TFHEQ PR T EG
Site Date Body weight Soft weight Gonad weight DSW DGW CW/BW  GW/SW  DGW/DSW
08-10 158. 82+ 30. 64 24,77X6.89 13.75+4,42 4.66+1. 46 3.2741.14 0.09 0.55 0.70
08-17 177.66-£18. 63 28.07%2.15 18.29+1. 38 6.1140.92 4,.35+0. 60 0.10 0. 65 0.71
A 08-24 164.39438. 99 16.58+4.72 6.46%2. 54 2.76£0.88 1.3440.55 '. 0.04 0. 39 0. 49
8 08-31 131. 35-£57. 76 15.63+6. 91 6.74+2.51 3.30+1.40 1.6740. 65 0. 05 0.43 0.51
09-14 159. 58+31. 66 13.12+4, 40 6.07%2.17 1.83+0.63 0.82+0. 35 0. 04 0. 46 0. 45
09-28 159. 82-+28. 63 14.9942.73 7.69+1.89 2.0040.55 1.0040. 32 0. 05 0.51 0. 50
08-10 78.33+29.81 9,57+3.52 4,82+1.75 1.57+0.60 0.87+0. 39 0.06 0. 50 0.55
08-17 75.07+11.13 11.16+2.54 6.39+2.09 2.40%0.70 1.5240.55 0.09 0.57 0.63
08-24 79.68+11.95 8.59+1.11 3.97+1.27 1.81£0.37 0.9240. 28 0. 05 0. 46 0.51
B 08-31 92.99+24. 00 12.13+3. 20 6.68£2. 04 2.55+0.72 1.5740.48 0. 07 0.55 0,62
09-14 82.66+7.55 10. 6341, 42 5.65+1.75 2.05+0.43 1.2340.47 0.07 0.53 0.60

09-28 83.951+20. 44 9.7342.67 5.27+1.50 1.5840.30 0.8510. 20 0. 06 0. 54 0. 54
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2.4 <HE5 5 SOD EEF0 CuZn-SOD B g T {k

A RKA4 WM S SOD BN 8 A 10 HE] 9 A 28 H#AR FRE#E, A SOD EHESE Y A 8
A 17 H,k263.54U/mg HH, BRAREHBAE 9 A 14 H,850.15 U/mg FBH ;A R4 MK CuZn-SOD B
EHBEEE TREESE,CuZn-SOD FHEitkmEHIAS A 17 H,8 14710 U/mg HH . BREEH A 9 7 28
H,%30.75 U/mg & H .

B XA 5 1 3% &L SOD BEIE1EM 8 H 10 HE| 9 A 28 HEA R TR, B SOD EtEH s E Bl 8 A
10 H,k 254. 55U/ mg &EH  REELMTE O H 14 H,H 55.78 U/mg FHH ;B KK 445 % CuZn-SOD R iE
PR FREBYE,CuZn-SOD HHEERAEHMAES H 17 H, 4 150.22 U/mg B . RKEHAES H 24 H,
A 34.58 U/mg FHH .

A X A1 B XA & SOD BgiFE M CuZn-SOD B2 F A8 E (P>0.05) (E 3),

350
[ [ AKX CuZn-SOD

3007 £ B Cuzn-SOD

&
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Fig. 3 Changes of the total SOD and CuZn SOD activity in C. gigas

3 itig

3.1 KEGBRTCEEREMAREHNXER

AP ERAFE RS G X (REBMEEE KHEGAT-FER B E, X5 Cheney 55 (2006) Xf
hE A B 0 T B 5T 45 SRR, L SR A L B A G FE T R 5 57 5 b e 58 RAR K, R [R5 A K AL W5 A R —
FEMHEEFHTREEAAEER, SB KA E ST IR HEE ZERKEAEE ER . REE S (At
fret etal. 2006; Huvet etal. 2004; Lietal. 2008), VAA:MIBFTF 20T, 32075 I 2 7% V5 4 05 52 78 (X 7K i
WIRFAEBEEF RIS 2001; BRFH 2006; REESE 2005, RFF AR EE P A, HAFRHEX
F ¥ BE (B O A DOE 5) 27 B 3, Mt R, KAWL T R 518 F 2R 1 IEAH X (R=0. 804, P<
0.01),Ti45 DO 2B B AKX (R=—0.451, P<C0.01), 3B IRH X IR AR b 59 3 B N B FR 5 fh 2k
S R B AR RWB AR FE I RFEX, BN FREE R A EA RN L, A AR
FEWEH L, KA B FEN ARG T KRR (RS 2006), (1559415 FE78 X N B3R 5 0,
FAHX AR, P X KALWFFE T RIEH S 3Sm o KIRIEEAMY G, 3m KB RAZR KEGRETRE ., HH
REW, ESKAKERE LA, KEWGETHE LA EF (Cheney ez al. 2000 , ZEHMN BB T , K4t
Wik W 4 FREBE A HSP &AL A ER MT f4i g5 N MDR]1 S REABAF S, A5 EE
PT-# (Farcy et al. 2009),
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7K i Water temperature (°C)

H # Date
L AHRBESKEAX . BEEBBHRMKX,0.1.3HHEER .1 m M3 mKKE

Note: A stands for Ailian Bay,B stands for Sanggou Bay;0,1,3 indicate 0 m,1 m and 3 m below the surface water, respectively
B4 BB A ARFEKER KRR

Fig.4 Water temperature in different depth in two experimental sites
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H # Date
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Note: A stands for Ailian Bay,B stands for Sanggou Bay;0,1,3 indicate 0 m,1 m and 3 m below the surface water, respectively
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Fig. 5 Dissolved oxygen in different depth in two experimental sites

3.2 KHGBRTERS5ESRRKENXE

SOD BK 4 ikl b — MR ENEE . S 5ERTAEYEEEFHR O, (Farcy et al.  2005; Gonza-
lez etal. 2005), HIEEAEE ALY B LEE (CuZn-SOD) & SOD Eisf — M EBEMFM L (HEEF % 2003, HETAH
A5 B 2 58 T B AR GE o AR R L B A 8 SE Ak s AL e S AR L R B AT . A S IR K AL A5 1 W B9 SOD M
CuZn-SOD JIEETEESEAT TWIE . DI R E M U6 T- 3 5 SOD BEIE A R BE Ky 0. 21, FE T %5 CuZn-
SOD i 1% MEAE SCBE K 0. 20, X% 5 oAt 3R 558 R -F 9 AR 56 M 4347 o R 3L, SOD B i #4 A1 CuZn-SOD B I
b R A B A U6 M E BBk —0. 781 Fl—0. 763;SOD I -5 iR A EM pH EHAHX R
BrAr 9% 0.591.0. 535 1 0. 414, CuZn-SOD BESL E=HHLER SR 0.612,0. 637 #1 0. 601, bin
Ao, M SOD i CuZn-SOD 5K IR R E & pH HE A E R FH AR & A4, Wi H CuZn-SOD
B SOD B 5IRE BAME K oH HSHER FAEENMEN ., IRELZR NSRBI iR, BEEE
TR, A K 9 M5 SOD BHEEFHERE 8 AME 35%,A K 9 A# CuZn-SOD EiE -V 3E R 8 A
5 30%,B X 9 H {5 & SOD il CuZn-SOD B M F BEHRE 8 A4 510, BIZE SR B, A XA 4L 45 it
i f4 SOD 1 CuZn-SOD B9 1B E KT B IX, XA 662 A R K485 R4 1 SOD My IE 15 88 h ik,
T4 T REB I FE (FREES  2007) . {8 15 K W07 T 45 1938 07 AN R 31 5% Candh BE RIS R A5 B2 1E
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3.3 KHGRTESASERRKEHXE

A SIS X K AT A B A KR (R E R E EREE R TE CHERTESHT TN, K
UGB RRER A 2007 R EFR A BHEBIEX . AR MK A4 KRB 2R, B L1 b s KA iR E .
RAERE EREBE KR TE ERTERIZFHEE(P<0.0D), X JLIHER, A XA B X & 1~2 14,
R, HXTF A RXKU,BXKAWFEEKZE THME ., THEZ Pearson FEST,. AE RKBE MHREE.
BAETHE HRETESIECRZ E KRR H] K —0.690, —0.498,—0. 358, —0. 330 A —0.259, K,
BABE ST ROGMAEMTHE, NAERKBRMN AT HBEERS RAFT. . BHE Y i R B, 5L
B R KA NLEHAXMHABREZRAR, MEEZHIRTY, B 5L KA 50 T R ARAK, 7 R W5 5F
BEHPGHT-REEHRT AL HEIN 6.7 HHE ST T X oK 407 #4710, 3% A LI 8 #3E
A, HS 8 AW A M T- A . BRI A WE TR W 1, A BF 5T 3R U3 7 U 5 hE W5 A £ RO IR L R e
I BN E S B EM(Liecal. 2008), BFES(2005) 5 2,8 A 4K 415 7= 59
Ja B A (O/N) I T K&, 22 31 Wy BoAR S AR U R T R A 2 R, B8 4 00 ot 55 B e 55 T BB R 51 iR
KHFERRERTHREEZ . RLEH A XKHGER T RN B HIE 8 A 24~31 B, iy A K K4t
B IE AL F 7= G PK & # , iX 5 Royer %5 (2007) 1A Jg 4 4105 56 T2 W A8 14 57 5 7= 19 A1k it sl 20 19 7 B0 )5 A W 6 1
WMERAME. BIHAEWEZER,BXK4IGAE 8 A 10 AT LHE0 % A KHWFELA F =05 H%E 1,
A XKHYE 8 A THHATWKER. EXRITERSNTR, BR A XKKAWES A 24 HZELAT™
BRPRE 8, (B RAR B XIET- B E AT 5100, 1 BLSC U AT A1, 35k & 90 5 M 1< 41 5 o BLHH A8 T, BT LA AT LA
BEFNIFAREREHIGH TN EERE.

4 HERE5EI

(DARFHXHERAGOFETEABRARER., ERXMERNEZEEERE. DO FREETHA
A, T3 BB AR 9 £ 2R R E SR B R, # Tk, F 3> RS
WA AR AT ETE.

ORWEFHX M KEER DO M REE MG EFRHRATHREEREFRER.

(D KALFFRT-R R SRN SOD BE R IR REA —EXR . MINSN KRAGILTRAE —EH
Fwm AR ER T RS RN TR K,

2 % X W
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