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im R B Xt A B AL A& MR 38 g T (Patinopecten
yessoensis) 4 I F Sz s AR AT 22 i

B kst = g L P2
> 2 12 2 2 2y 2
7B 5% Z IR IR B 87
(1. BRSPS B 201306
2. ol AT RS R R S L P EKERER R B RO K RS T B 266071;
3. HEHWEHERSSHEARERELRE WA SEY - B ERE HY  266071)

HE AR A K 5 T IR K B0 X R 4% 4T ) DL (Patinopecten yessoensis) B9 # v, KA £ W
MW 7%, BFR T RS I AR A B i AR B . SRR E KB TEE N 15-10-15°C,
FrmtEHE N SCRh, EHATT AXBEERS, 2FMNET 3INMNATER NAT-F, REAE ., H#
5 DR ok o A b 4 Sk B (SOD) fr it E 4L A B (CAT)VE h S A7 . Rty R LEN, 4
RET, BEERD ARG, K. F. ADAIAABITER A TEHRK, 258 4%. 6%. 6%,
Her, KAETRE I AT RET ., A, LRI R B IR 2 KR LK 3t B B 3T
T, FI3KBERE, FEBIALT., 3 MAALE BIOLS | KR IWEAR 54044, Hh
Pl RAEMBRB M, REAXZHE T E THHAT. BRAABAN BL A, HEAEHH
TR R T B S ERROMERE T, KABAN B3OS 3 KB FRT R4 4b
(P<0.05); #HAEAH B4 (K30 4 R) 8 F KT I 30 #746(P<0.05), #F 5 5 LY % % 35 47 4 iR & 9% 2
R BEWE 1k H 2 kA, 3 ALY SOD fr CAT 7% M B 3% & 1K(P<0.05), k%

RER, EHEEMENNELKS, LM RR NN ARE | BRI ETEEZN Y.

ES5 40

FESHEE S917.4  LEkFRIREE A

IR 5 B3 D1 (Patinopecten yessoensis) J& 4K 14 5l 4
7. ARERA, AR KPEDIZE, A M 20 4t 80 4EfL
HAGIAFEE, B&FEILT | INARE /I T AL
FRIH o AL TR K EL R R R B DR HR B A ) £ X
B, 2 2011 4R, K ELAY IS % i A LA 21 43.3 75 hm?
Bifi 5 5 RS ) R, I Xz 7 AN 10 m /K IR Y
X 38 1] 40—50 m 7K IR A0 X el 4™ J B9V K A & T

ENFE R RE R R R
XEHS  2095-9869(2017)03-0148-07
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B A ERATA B BRI (B AF, 2015) KigE
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IKPERRZE , B 156 T K IR IR 38 i DL 3 i iF 5 £
b T ER A (CEWA S, 1993; MRS, 2014;
R, 2016)0 AR, aIE Ik 8h o H e B 7R 38 TS
BBl 10 2 S 75 2 X IR B DL 7= A g i 2 5 ) A E A
A 2N [vi) RIS 114 0 5K DL o) 305 10k s 1 s I 5 2%
52 HET, A Jiang Z5(2016)36 TR B sh v 4R 32
Ji3 DU A8 i PR AT ST R, A X IR 3R B DL i A
LA B[] BUAS (] 1 L3 ATE 5T o

WP HE T 2 S e bt DU A= BECR G ) BB b, T
M AE AL P fL i (SOD) . 3 4 Ak S (CAT) 2 Sz e Il
AR e fie 1 DU S ROIR S Y B 248 bR, SOD
CAT REME 8 5 D1 27 I 200 it 7y B 480 6 1 A& B9 f
ETNRE, PP LA G 32 3 S Ak S 3040 (W A2 25 4%
2003), KL, ASHFFE LA ) BURS (4 3R 5 B DL Sy S 56
PR, AR B8 K A i DX s KR e sl g
RS ALY T =X, AL S8 Hp 1 3R RE U8 s sk i) R
R EE , IFST IR I ST R 3 b DL A= B . A=Ak FR bR
SO, AR RS 7 184 B VA B BB DL K BT A R R
DA B Ry T 448 B A 5 Bt DL 114 3 a2 (AR S e A5

1 MRIEFE
1.1 LI

SCES T 2015 4F 10 7 7RIV = RS B K= A
RN AR K SEgR 2= iE AT . W3 53 DL A [ 20 = DL
WEFE 0 0 S FE A v B, R RS KO A R
(82.71+3.49) mm . H1(65.76+4.20) mm . /]N(32.36+2.38) mm
3G, BFRKIR N 15°C, B IR a4 K E
M = £f1 %% 45 7% (Phaeodactylum tricor nutum Bohlin), %
FESdIE, AERER . o N 3 AR R ERE . TR
JIH5R P MR B DL 45 50 RHEA T8
12 KBEIFMIEE

BV K B A% O XA T 38.5°N . 122.5°E,
K A8 S5 M AR LY 13 J7 ko 1% 15 W VR AR
Wi B 38.8-39.2°N, 122.4-123.1°E, kb T &
BRI RSN . BT o HE
12 h kv 1. IRk, KT B sh A — 0y i
BI 12 h sl 1R 7K I 33 R e B 2 e 1
SRR A PRA ) 12 545 2014 4F 6 H 28 H 24 h
I By AR AR A 2 (B 1)

TR EEPE S BEE AN - B TR B KR 15°C P
£ 10°C, PR N 2.5C/h; KRG, 76 10°CHKMA R HE
2210 h 5, BRI E 15°C, THEEE W N 2.5C/h,
CRETRLRE TR 1 PRI S 1 IR, Bl #oR, W3

52 N B2, DIBISHE, ARSLEKIRILNE S 4 K.

BEPEEh Lk, D1 IR DA SRR AR

Ab, E LB R URE o 10 5 38> S5 o 5 A R 3 g D
FIFET B .
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Fig.1 Variation of water temperature within 24 h from #12
subsurface mooring system of Zhangzidao Island in summer

1.3 MEHIEREENE R &

131 #HAF B R F 00 £ T 5 E S 2% A HE
RN, 3 AR ERI R DL il E 3 AT, 34
X RRAL . LRI AR N 2.9 L A YRR,
Ko RS B UL, RS RERM R RCE 1 AR UL, N
6 Fd DUREAS YR R CE 2 4 TR BRI B, 5050
FELE 2 h, WL TEBUKAE AT AR SR AHE R I AE

5 48 (DO) I 5E 2R FH (Winkler) Bt & v 1155 8407
FEEF(OR, mg-g’l-h’l):

OR=[(DOy —DO)*xV]/(Wxt)

K, DO, 1 DO, 43l g 52 56 TF Uy FH 25 HRAS S52 55
K B A AR A B (me/L), VR SEE T K IR FR(L)
W g SE5G DU Z T (), t N SER R LT ] (h) .

A (NH,-N)R R IR R 8 A Ak i I e, AR
SR T AT AR AL T B T HEER (NR,
pumol-g '-h™):

NR=[(N—No)* V]/(Wxt)

o, No AT N, 4350 A 52 56 T 4 RN 435 5 512 56 /K
W S AU (umol/L), Vo S5 FH /K IR F(L), W
RS DL AR A T H(g), t SR RRSE R[] (h)o
1.3.2 ik By iE oM T R R i A ) TR
AIFFE T R 50) & e IV ) SOD . CAT f93& Pk,
St A 4 R G I S A T R

SOD (ARSI >R FH B MR RS SR AL Bl s, LBl . 38
I RS DL BENERS S AL R AR R PR O, SR
AALFRIIE O SR AR, 76 R AR MIER T 28R4
o, e, R AR

SOD%%jJ—fii;ix2xaxb
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A, A R A AT R X A A RN A2 A A WO
B, a AR RBRBAGE, b AT
BT, ARSLEMES, a=166, b=1,

CAT FJ5E JEEE . CAT 43 H,0, F N Al 38 52
TSR B i b 1k, IR Ho0, 54HFREAE
R — MRS EY, T, THRA K

CATi% /] = (B, —B)x271x xd

XC
R, By A B, 43 1) A X BEAE RN 2 A5 1) W S
{8, c MEHERE(mL), d EEARDNHET M BEAT A, A
S E R, =10, d=1,
1.4 HIFEHH

KHI SPSS 16.0 GeitHfrt Ay BN 1 J5 2250

Tab.1

(One-way ANOVA)FI4] [1] £ & HL4 7 M (LSD), P<
0.05 M2 %,

2 #HR

21 WEBEIHIETE

Segerh 3 BN R UL B BER A 2 A A
% 1. SR K PR 3041,

R B U R LR 2L PE T I 2.
IR 4 VOB, oL T /N 3 SRR IR B O
FETHR A 2.3 F1 3 A, SETSHAM N 4% . 6%
6%, Fir, JBUR RS 5 TURTETRAE T . /)
MUK, ELR MG B 00 7E M T 2 YR R BITET, )
93 WUR . R

F 1 SKIGFTRENSRE WA &Y FHIE

The basal biological data of P. yessoensis

i H Items

KA Big size

rhHLA% Medium size JNEIA% Small size

51 Shell length (mm) 82.71+3.49
FE75 Shell height (mm) 81.44+3.25
5% Shell width (mm) 20.1241.90
BB Total wet weight (g) 65.89+9.51
W LT Dry weight of soft tissues (g) 2.70+0.87

65.76+4.20 32.36+2.38
65.324+3.77 33.4842.76
15.43+1.23 7.84+1.34
32.27+6.26 4.64+1.21

1.12+0.09 0.30+0.04

®k2 AEMENRERERERHNTREPHRETERL
Tab.2 Mortality of different sized P. yessoensis
under temperature fluctuation

W8 Fluctuation  MPT-%rg  AET-R

HiAE Size Total died Mortality
B2 B3 B4 numbers rate (%)
K Big 1 1 0 0 2 4
F Medium 2 0 1 0 3 6
/IN Small 1 1 0 1 3 6
22 REREIFXNNERRENEERMHHIENZ T

TSP BN 3 AN RIS R 5 bt DUFE 4203 14 52 i) D,
K2, 3 A LLAE B B RYFESECR SHIERHALE , 20
FAIG o Bl D SR B 3G in, 8 S35 38 in i s
WG KV o BRI T 2250 B o , X 3 A0S 4R 5
W B AN RN EL S I FESER SRR AR L, YR IA 3 i
FHEF(P>0.05), BB IRECHFEI RS, FCHLARS Fil
FIAK A AR AAFAE I35 22 55(P>0.05); BO. B1., B2
BF, SRR ZH A FE A3 0 25K T/ NI 41 (P<0.05) 5
B3, B4 i, JKHURE AL/ NS 4 B FE AR TG i % 25
S(P>0.05),

T B2 I o0 R B B DL HE 23R 152 e ] 3, 3 Fef
FIAS A B HEZCRBR/INIAS 4L B B1 b, #BKEE IR I

Bl YR 10 T REAR o 4L W) 22 R Eb A 4 M 4 R B
N, KA 2 B3 W& KT BO(P<0.05); HlAs
() B4 i F K BO(P<0.05); TMixd T/NIAK 4L, AN[H
(A SR B 2 (A A 15 3 5 3 1 25 57 (P>0.05)

im B I B o i 58 B DL I 7 S % R M RO S M

TRLEE I shxet 3 FRAR LI Y SOD i At 52 i I
4 IR BEWE BN 1 URE , KEAE A/ NS R 3 B DL SOD
T SRR s DSl 2 WRAE, 3 SRS RS bR DL AY SOD
TR R T HIAR{H(P<0.05), SRR SN 3 KM
55 4 KA, 3 HUAKERSE DLW SOD 1S PR A
i #225(P>0.05), HIMETHIAE.
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Fig.2 Effects of temperature fluctuation on the oxygen
consumption rate of different sized P. yessoensis
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025
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1
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Fig.3 Effects of temperature fluctuation on the ammonia
excretion rate of different sized P. yessoensis
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Fig.4 Effects of temperature fluctuation on the activity of
superoxide dismutase in blood of different sized P. yessoensis

*FNE SN 5 B0 2 5 1 E (P<0.05), &5 [F]
* Represented significant difference with B0 at P<0.05 level,
the same as in Fig.5

TREE P XT3 A FUAK AL CAT 614 A 52 i I
K5, R 200 BN, RIS 3 AN A4l
MK CAT &M B 3 (P<0.05), B1 B, 3 S HiA&4H
) CAT {fPE¥) i 2[R (P<0.05). B3, B4 I}, 3 4>
HAR L CAT WM SWIMGA L, oW 25 P >
0.05), HIMLTHILHIE

mk Big OF Medium m/)> Small

1 2 3 4
B EIREX Fluctuation time

&5 JRBERShXF 3 S MUAK IR 5 B DL CAT 37 14 f 52 i
Fig.5 Effects of temperature fluctuation on the activity of
catalase in blood of different sized P. yessoensis

3 itig
3.1 EEKEhITINE B N TEE N R

TR R R K AR Sh W AR A IR S AR K R R
R — N R R B T (T ARAE, 2011)  AHE
FELE RN, TG RIS BN IR D st & T B3R
B DU AR BE R FET . K Py /N 3 AR AR 3 Bt D
PIFET 2B A P22 5, R R/ NRIAR BB T
W ven T RHME o TR S5 (1992)FE B I /K 5 ik 3 5
FifL i U1 (Chlamys farreri)ZET-HYE B g, B DLk
AR B R A KR S SN L e B KR
W B BV DL FE T AR AIG , K 1E 5 B T B R A
£L 53 DLz B K O B R I iR, 30d JE, B
DIFETZ63R 5] 20% , MR EE DL K Bk BR 14 A 7K Il 3 2
SEOAFLE DT A

3.2 i TR Bh X A 58 B DU R IR A 35t B 22 0

WP W2 HE S 2 D 2R 2 0B R A 7, R
DUZRAE RS B A @R n 248 n 2 — o IREEXT DL
2 I g HE i A A= B B A AR K i (His et al,
1989; He et al, 1999; You et al, 2001; Wang et al, 2005;
Verween et al, 2007; Rico-Villa et al, 2009), £

HHERE ECR A HE R R R VAL K 7 B 4 A PR 0
H ] 2 PR e 9 A AR bR (O 35 % 4%, 2012;
X AE, 2012), AWFFE T, Bl TR Dk S B 1
I, 3 AR U B B D AR S T B S AR A, ANEIAK
W 3 B DU A HE 2R TC W AR AL, AR R A B AR
IRFE R DA HEE R AE B3, B4 B I UPRAR . SCE0ss
R, 15-10-15°C B I B2 I8 20 %0 MR 58 B D1 % A= R
BRI, I Bl P 8 38 32 I8 20 9 T i R 3
Jad DUTE 5 B W W AR5, 8 B AR 5 B DL R 8 34 3 I
FEL PN ) 7K T 8 3

Bayne(1983) 42 1} D1 2 {3 1A H R S0 3 R HE 20 %
AR RN o ZEAHFFE T, /NS A R 3 B D
B R 2 E R SRR R ECR A, BN B SR
F VAR R R, REHE AR . X SRR RS
(2014)XF R 5 F DL IR 9T 45 SR — k. DS B fr 41 4
AR AR M E R 5 RN R i — B 1T fg
5B MM ESR BA K, N H e
(1) 22U DY I 2 B BB R AR o B e T IR B A R
A HAB S, DU AR T R, X AR 4L
Fe B2 080N, REALIA RIIR D S A B &2, DT 5 [
DU PR3 K, (H B 41 SURE SR TR R A PR AR
MR (EHERESE, 2009).
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3.3 BERNIENEE N EE ISR

MZ BINFER KRBT, & 580k YR s AR
F R SE38 2, DI {20 A RSt 35 (224 R 5%, 2005),
A A DA 3 e AR QT A e S R, AT 3 A
1452 3455 % (Winston, 1991), HZE L5 #AWINFET .
RIS R, S T ISR IAEE, AEYR N ERIE
BT — RS e B R T BRTE R A A SR AL
il I A S T R AL T B APl . SOD il CAT
XL P EER 2 Fii#(Fearman et al, 2010;
FA4F4E, 2011), SOD FHKR A B AEAIHE 1 5 HIE A
Ko MAEYRZ 2B MEa R, RN SOD
TG NAEE ST e CCHFR AR, 2009; B D HIEE, 2013),
24 ) R 27 B E R AN I (B) 6 BT A R, SOD &
W AR (B 2AE SR, 2000), P24 PR & B
PEAE, MR AE WA i LA 3 (3K 3% £ 45, 2007), CAT
S VRN MO L A S, BENKE IR SOD Ak 2 vz 1
PR KA HoO, M BR, [RIEY, st fe T A H,0,
5 O R G BYMERT, miERi e O3 B F
) OH H M 3EGRZEAE, 2008), [FlEBAERHILL,
W3Rt DL 19 G B 8 B X ek U8 8 B A R

ARWF ST & B, A E R RN R U B
(15-10-15°C )X MR 5 Ff DL A9 G2 F5 R (SOD 1 CAT);™
AW, 25, BE D ShRE R, HR5E R )
B EFEFRIB IR E . B1 I CAT TG 1EHY T FEAI B2
i SOD W& MM FRErTRE RN, WE R wILG, IF
FB IR AT REMEER, WHEERNSEOS
T A R GG BRBE T, RAE T AP,
B B AR I TR PERE IR . B4 BF SOD il CAT Y
EHESPIGAAHELL, TR 2R, nTREEE K AR
Jad DU 2835 1 1 IS LN R B2 5l , SOD Al CAT
TG PE SO A B IE 5 K, SR P 3 SR 7= A 5
B ] LLIR B S A VAl . P55 (2010 0T St IR
iR 31 Yo 2 Vi 5 #5 (Cynoglossus  semilaevis) IfiL ¥ 4 5% i
W & B, JEEEMNA 12 h 5, HIM Y SOD i ik
FALFRLG, SR 96 h)E, HIL# A SOD
S WAL TC B 2 22 57 B AEQ2013) XL
' W7 (Crassostrea hongkongensis) [ BF 5% i, & ki
8 24 h 5}, SOD Wik W EAL T X HR4L, T 48 h J5,
XA REES . HREFQOIMF A, 4
L D1 32 3 St K s 0 75 4% 24 hi,0.21 mg/L
F10.88 mg/L Wk B 4 YA ZH 21 SOD Hl CAT i b & T
F%. 40 ug/L A9 Cu® Mhif1451% (Sinonovacula constricta)
HEDL 48 h J5 , JLAAR PN B CAT 35 1 b 40 1 (o) v 9 5
2012), X EEZERI HARMIS HSE RAR L. AL

SRR, 3 ECIR R P A O o 7R S I P A R AR
Fbp U1 SOD il CAT ¥ 77, {H A B[] 38 1 i 52 Ml AN K o

ZE LA 38 R IR VR P ) L U A 2 X R
FR DA AE B | R bR A AN R R FE 52 e o T
W15 B 3 A FIAK IR 2 B DUAGAE T 5 MR 3 bl DL X
P 1) B 9 B8 00 sl A — S BB N RE o R, 7E H ARV
W, RS UK T T IR D S R B S I R A
X UR 3 B DA B R s, AT e S B R B DL BE T,
ELIR 36 J DL N 22 0, R I R I Bl ) R e gl 4 R
KT
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Effects of Temperature Fluctuation on Physiological and Immune
Parameter s of Scallop (Patinopecten yessoensis)
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Abstract The influence of temperature fluctuation on physiological parameters and immune activity
of three different sized scallop (Patinopecten yessoensis) was studied in this work. Temperature fluctuated
in the range of 15-10-15°C, with increasing or decreasing 5°C per 2 h. Temperature was totally fluctuated
four times in the experiment, which named as B1, B2, B3 and B4. Results showed that the mortality rates
of big, medium and small sized P. yessoensis were 4%, 6% and 6%, respectively. The mortality rate of big
sized P. yessoensis was relatively lower, and the mortality only appeared in Bl and B2. Oxygen
consumption rates of three different sized scallop were lower at B1 than the initial value of B0. With
temperature fluctuation, oxygen consumption rates gradually increased and then were higher than BO in
the end. Ammonium excretion rates (AER) decreased with temperature fluctuation, except B1 of the small
sized scallop. For the big sized scallop, the AER in B3 was significantly lower than that in BO (P<0.05),
where for medium sized scallop, AER in B4 was significantly lower than that in BO (P<0.05). Comparing
with physiological parameters, the immune activities were more sensitive to temperature fluctuation.
Activities of superoxide dismutase (SOD) and catalase (CAT) decreased significantly as the temperature
fluctuated 1 or 2 times (ANOVA, P<0.05). In conclusion, the temperature fluctuation in optimum range
had impact on the physiological parameters and immune activities of scallop P. yessoensis to a certain
extent.

Key words Patinopecten yessoensis, Temperature fluctuation; Physiological parameter; Immune
activity
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