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Research on feeding physiology of scallop Patinopecten yessoensis
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ABSTRACT The experiment was carried out under laboratory conditions to study the effects
of temperature and body weight on feeding rate of scallop Patinopecten yessoensis. The feeding
rate of the scallop of 5 levels of dry tissue weight was determined at temperatures of 5, 10, 15,
20 and 25 ‘C. The results showed that the feeding rate of P. yessoensis was affected significant-
ly by temperature and body weight (P<C0. 05). The relationship between feeding rate and tem-
perature or dry tissue weight can be described as FR=b,+b; T+b, T?+b; T® and Y=aX". The
assimilation efficiency of P. yessoensis was affected significantly by temperature (P<C0.01),
but not significantly by dry tissue weight (P>>0. 05). The maximum feeding rate of P. yessoen-
sis occured at 15 °C, and the maximum assimilation efficiency was found at 10 °C.
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YR B I Patinopecten yessoensis R¥@ RPN, B 20 g 80 sFRIFHRBIARE G, CEERE T
LT LARFWBUE R T R FREME 7 Y 6 77 o ARBEI T M FEFRM AP Z —, 525 7 X &
HFRFE ARG TR A .

FEBEESRGEW IR A D208 o MK R BRBOG W R I A HLIE)E . R % (Feeding rate,
FR) & i Wyl £ 1k DL 2 A RS 1 — T sh S 48 A8 (BLK IS 20060) , RIVKBEBWI W~ EE FH, EHE
ZN KA FEEYMIEEY R ERE N, BNSTEEENXBEEREESHFRRERE, 0K R
B(E & 20008 HSE 2002) 3B (Palmer 1980;Navarro 1988; %W 4 2002) . pH(Harris
1999; A EH 200D \Ji# (Bamber  1987) LA M 9 G544 AU E (Newell et al. 2001 Xf & A= BHRY &
e, HEBRRTIFERBNESEESHAHRMRERE D (Shumway et al.  1997;Silina et al. 2007 ;K 4k 41 %5

2007) , 7 SEHGE A BTS2 N A T IR LR HE 0 MR 5 A D4R £ AR IO 1 5 0, LS O U 56 D00 IX 5
FHL 25 490 B Y U R T AR 6 M R A SR A B R 1 S B AR AL EARIE AR R

1 #REFZE

1.1 ##skiE

SH AR AR F I FREY  ERRENEY AR EEYE TR TE SR KFEKEALRE
FREIKBEAANKEILHGER R RARA GGG, BHRMEREREN 1521 C, LR FAEKEE
H329. 3, B E R E BRI A ZILHE Nitzschia closterium 43 2 d 2BHK 1 K, BF 745, kEEgHES
AR R S5 A1 Bk

1.2 LWHE

RPN ERTdEEMEAN I ABCDEAGD,. SHE3INMEE.3ANTSHAMNE, LR TEE
24 h JG7E 5 L BRUKM h 4T . BRI EHAE 15 ¢+ 00 ST et, B 3542 2 h, B AR5, LIEBR BRI A Dk
FRGE FE R B A DT R A R, DR R B P ) 7E (2 X 10° ~4 X 10°) cell/m] Z 18], 0 B 72 5, i OB
BARGAHE B RTINS, DR 2l e A L iR 3,

MRS AR FE B AR KR W (5~23 °C), MR AR E 5.10,15,20.25 'C 5 MEEL, M 15 CHIAE H T+
B PEAIR 1~2 CL, kP HEMLRIREERE 3 dELR RABBKEHEKBERRE. LHERE, KIF
K A2 0. 45 pm BB I8 A K A AR S IO 1 1A) S SE 36 J5 24 h PSR DLHE I A28, W BBR Y
(TPM) FUR A P4 (POMD

1.3 WEHF*

BEERFR) LIS AT /5 K h R R B B R 7R R B RAK AP i 88 (Chlra) MR SR 3055
FR=(C,—C,) XV/(tXN)

KA, FR RAAAMER BB E (pg/ind « b5V R SLE K BB 5 Co F C 43 51 20 3256 FF 16 A0 45 5 K
B ERR BE (g /L) N S 5250 FUR 38 B DL A4 ¢ SRR RS iy At IRl (h)
1.3.1 »# & (Chl-a) ik E ez

T B 2 44 0 (FLAR 0. 45 ) il BB /K KR 500 ml, 90 Y BRI AL BN , 4 “C BBRE 4 /7% B 24 h J5,4 000 r/min
B0 5 min, fH 721 BUAREEEETHEE 750,664,647 ,630 nm Ab A, KR4 (200D B T

Chl-a=11. 85X Eg; — 1. 54 X Egy; — 0. 08Eg5 — 10. 23Ess,
M W (AE) B P Conover(1996) B/ i,
AE(%) =(F —E"Y/(1—E)HXF
Kop, FEoR B AN & 2 (POM/TPM) ,E' 38 h A LY & & (POM/TPM) .
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1.3.2 HEANY(POM) M=% & 5844 (TPM) a2

¥ GF/C B A 44K (1. 2 pm, 47 mm) £ 450 “CHIEE 5 h, BRE (W,) , BUTHRIT . 313 500 ml 7H K Kk £
UKL )T 24 h Bl TUZEME . Kol AR5 (BB 4K 7E 60 C FHET 48 h [FARE (Weo) , R4 450 CHIBE 5 h j5 A
B KPR E (Waso ) O # E] 0. 000 01 g), H o, POM=Wy — W5 , TPM=W,, —W,,

1.4 HESH

R H SPSS 18. 0 u il # {4 47 B F 77 2243 B (One-way ANOVA) .40 [A] £ B H B 487 (LSD ANOVA)
FIAHKCEH 4087, P<<0.05 HER B E,P<0.01 WERBHEE,

2 LEHER
2.1 EYEAE
T8 B SE 00 B PR 3 5 DL B A A R e L 1,

1 XRFANIERGEREWHEEH

Table 1  Biological traits of P. yessoensis in the experiment

4r4 Group
HEAE Traits
A B C D E

7w Shell height(cm) 4.41310. 046 5.487+0.074 6.433:£0. 207 7.497=+0. 325 8.507+0. 266
F ¥ Shell length(em) 4.413%0.193 5.640710. 246 6.373£0. 415 7.643+0. 358 8.673%0. 403
7%/% Shell thickness(em) 0.9354+0. 130 1. 2834+0. 100 1.407+0. 156 1. 707+0. 190 2.14040. 210
BE Wet weight(g) 7.938+1.723 15.057+2. 837 24.920+3. 982 40.693+4.611 65.933+5.778
FHE Dry weight(g) 0.165+0. 026 0.3334+0.067 0. 690+0. 082 1.310£0. 442 2.88040.514

2.2 GEXTERERRERA MBI ENRIE

PR HF B IR B R 1 BR . 78 5 M SCRE AR (5.10,15.,20.25 “C) F, #F 35 & I 874k
BER AR /93 K i3 K, 88 B 97 22 43 B (One-way ANOVA)FEHH,5.10.15 M1 20 “CLAMAE M 4R35 NS &
R F N B FE (P<0.01),25 CHABEIHRARNPI LR EE(P<0.05), WidX&EERE FREES
REE ST EP SRR ARECO SHEEV B EMXRTERER . Y=aX", [0 9/ B 3% 2,

& 9 -+ 5C -m20C
= 140 :); 60r = 10C —25¢C
5 120 g so- 15T
3 100} £ 4l
g 80 z
:go 60 20
% w0 é 20t
M 20 < ol
0 . . .
0.165 0.333 0.69 ‘ 131 2.88 = 016 0317 0.69 131
HLZAT & Dry weight (g) HYTFE Dry weight (g)
BT WEX AR SRR R B2 TR 3 I R B
Fig.1 The effect of body weight on the Fig.2 The effect of body weight on the

feeding rate of scallop P. yessoensis assimilation efficiency of scallop P. yessoensis
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e 2 fras, SLEER SR b DU T EAE 0. 160~1. 310 g Z[8] , ZE R IR BERE BT, B DU 4 IR e R I 5 1A
B3 0 T /DS, BT 25 43 M7 (One-way ANOVA)Y R, B NI AL TEMRKERMEMER R FH

(P>0.05),
F2 NRFAANBRESHKBEHEASINER
Table 2 Regression between feeding rate and body weight of P. yessoensis
ERECT) & & Feeding rate (pg/ind « h) W CC) & & Feeding rate (pg/ind « h)
Temperature a b K2 Temperature a b R?
5 15. 849 0. 948 0. 899 20 10. 255 0. 881 0.776
10 20. 808 0. 828 0. 819 25 9.043 0. 708 0. 502
15 33. 327 0. 748 0. 896

2.3 REXEREE R EMRKE LM

TRBEXT AR B DR B R A 3 s, ELRIEE 5~25 CHEN, YEEH 15 CEEARE
25 "Cif, B3 DL R SR B R B IR A T R TR MR BE th 15 'C R IRMRZE 5 O, i MR B R R
BB EAR /N, 15 CRP BB AR K. W T I5 2087 (One-way ANOVA) KW, I BE X 4R 58 53 I B0y 4%
BRI EE(P<0.01), Eidxt AB.C.DF E 5 2 MUK AR B IR BE T HF 32 5 DR & 46 9 82 e $E A7 48 3¢
B 5347, A B ENRE (D 55 &% (Feeding rate) (A N : FR=b, +b, T+b, T* +b, T* , B 4K [0 |4 43

Wras W2 3.
3 BRESTEFNKELATEANEXSE
Table 3 The correlation equation between feeding rate and dry tissue weight of P. yessoensis
HHE 5119 7 72 - e
Group Correlation equation
A FR=—7.579+31.276T—6.881T%+0. 217T° 18. 816 0. 000
B FR=—18.818+58.822T—17.047T?+1, 305T% 7.938 0. 003
C FR=—0.637445,674T—10. 127T2 0. 33973 36.172 0. 001
D FR=-—2.1881+68.239T~16.457T*+0. 79573 9. 569 0. 009
E FR=67.934+19.677T+3.602T2—1.671T% 16. 987 0.001
—_ o
= 140 g
.g —-— A 5 601
= 120 —B =
B -+ C 2 sot A
2100 -=D P —~B
=~ 80 = ——D
= 2 L
2 60 £ %
5 =
Q g 20
e 40 2
¥ 20 < 10}
& , , , , o . . .
L 5 10 15 20 25 § 5 10 15 20 25
¥R Temperature(T) #% /% Temperature(C)

CIRI YR Y G- i hA |
Fig. 3 The effect of temperature on the feeding

rate of scallop P. yessoensis

B4 IR B o 55 5 00 R i 3R R il
Fig. 4 The effect of temperature on the assimilation

efficiency of scallop P. yessoensis
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AB.C.D 4 F#iA&dF 58 o M AER R T R CRWE 4 fiac. HE 4 TLUE S, ELRIRE 5~25
C Y6 P, W BOER B VR B T et SRR W e {H H BRTE 10 °CL,25 CRIIRIN KRB B K /ME. BETFHES
¥r(One-way ANOVA) B , i B %o W Wi 28 B9 B il A §i. 3 (P<<0. 01D . %t A\ B.C.D 4 41 55 D1 W% Yir R 3 17 41 1)
L BB (LSD ANOVAY R, 10 CHMIWEBEEKF 5.15.20.25 CHRKFE, AERREEF (P
0.01), BRINZAN AL 15525 CERBE(P=0.021);B4]15 525 CERKBE(P=0.006),20 525 C
EREEP=0.026);D4 15 525 CEFRBE(P=0.044), KA KA NBEREEHRKENLEAEZE,

3 itig

3.1 HEXNTRERBERENRKER M

NMBHEEREZENEBEERNEERFZ— (Winter 1969,1978; Ali  1970; Winter ez al. 1976;Bayne
etal. 1983), RELR XY N LBERESHRBENXRATUAULTARER Y=aX", 2 ANELEX,
b AR ERE ., Winter(1978) S5 IR MEIIZK b EVEE R 0. 66~0. 82, Bayne % (1983) A R L LI E
B b{EFR 0.6210. 13, ALEHARERE b{ERFE 2,46 0. 748~0. 948 2 [6], F#1 K 0. 823, Hr 10,
15,25 CH b A& LR —BIEE . ER 520 CH b EMAT—RIEE. XFXERTEES 28T B LK
s AEHDRAS HB R E L. HE2EATUER  BEEMNAE, BEAZRRRHK b EEBR/
FOUHERRENERET BEXEES S ZIEETEK/NIEM,

M & 2 FTRAE B AR R/ IREE R T i 24 T8 B 2 R (P>>0. 05) . U B R AME K/ B ER 3 B IT
EREAFAYHESSREMEASERTEMN. XM Winter(1969) XF 4% TR ¥ Modiolus mdiolus , Vahl(1973)
Xt 2206 Dl Mytilus edulis FrngsE o gl KI5,

3.2 BREXMTREREGEMRYENI I

WL L FE (Hughes 1970;Wild 1975;Schulte 1975;]Jin etal. 1996;Yang etal. 2000) ,7E—&
EREEA, WK BEREREASTHA, AAE - RELIER HEHEBEEASEERRIN FHE. &
SR A R R WA R, Jorgensen Z (1990 H . BEA BN ENEERE R, -~ FHERN
NEMEE 2 ENEHSRELEMAX, BEARRE THEWEIME, ATENTHEEER; 5 —FHE, Ki
FHR KBRS BE RGO R R BB THRER. EAREEEWEREEE N REF & E N0 46
TEShhnaE B BRACH AR, SRR AR, A A K HKREE — W E, R EAHERAEE RN, I
R AEMGHZ BN BERM TR, RBINEREER 5~23 C, e BEEEN 10~18 CTERFEIL
1999, A& 3 fJAF H . AR A UF R IR RIYAE 15 CiREmAMA. B3RS T LUFH , 4R I AE X
HoAl TR SAEB S E B, XA T IR B DLV v /K Al DL et . R RGE , WG AR Bt 23 “C e, iF
R NEAL TFAFEERS, SEHAREEEZFT-CGREREF 20000, RELREH, BEIXT 25 CH,IFE
MR EBSETHER EIFRE N MR ERIEE K, REREWMERE NEEEEN - EEFRRE T,

£S5 IBMNAEXBRENEEME

Table 5 Temperature at the maximum FR for several shellfish species

E BERBERNEEHBECO &% Uk

Species Temperature at the maximum FR Reference
MR B 1F Ruditapes philippinarum 22 # OWE 2000
854% Sinonocacula constricta 20 BEHBE 2002
WiTLE DU Chlamys farreri 24 HEEZ 2000
W N Argopecten irradians 29 FEOELZL 2000

K445 Crassostrea gigas 26 F FEE&E 2000
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R TFIREE XS DU R R i 48, 4 2 BT 50 A 0 IR BRI SR Ik R R K (Laing ez al. 1987; Wilbur et al.
1989;Erkom ef al. 1992) ., Winter(196 DM Arctica islandica 1 Modiolus modiolus W 4E R T, 7E 4~12 C
VR BE Y FE P R W R R IR O A Rt . IR IA B 20 °C, RS BN T 16 2080 1594 5 Beiras(1992) R A&
FHE WG Ostrea edulis ¥ 14~26 “C0 B BRI T 15% ; Albentosa 25 (1994) FEWFSY Venerupis pullastra
Bt & B E M 10 CHEANE] 20 °C, WM T 17% ., K 4 %8, HEEdH 5 CHEH 10 Tof,A.B.C.D
£FLBF 5 DL IR AR B B I T 3 3006, ELZH 8] B E LA A M (LSD ANOVA) B7R, 10 CIR M B & KT 5,15,
20,25 CHRWE, HERKEE(P<0. 0D, fEEANBENFARERILFESESHHAE, SRR
A P T Ak B8 09 T PR R, AR AR AL T — AR B KT, AR b B R R R 3 I, S Ah, MIB R 5 C
ARE 10 THL\BEFEMUE 3D . BEENABESREORBCRE N, HENE 3 ME 4 TLUEY,IFR
F R B REHIE 10 C, BEREAEHIE 15 C, X N RRIKRER T ZIRE N wmok, 06
5% BT R E R R 3 R R A X

2 % X W

T3, ERM K B, B 2000, ¥V B DR AL U (0 B R Rt ROE R R SRR I S5 R ,31(2): 139~ 144

AP, AP, 2006, MR R HE N BB AR P ME TR BUR. WKL, 27(1):76~80

RED PR, LR B RS W 2. 2002, B EAUB R AN SERRRFEERMOER. S, 21(1).72~77

TRk, HEN,E O HLCERALEAA BRI B 2007 FRFNBESEERRAETHERNOBEABKE). FHRFERARBE
M) ,28(4):85~91

KA RS, FEE, THRE. 2000 F R NEXFRAG =R AR, WEHEA 2,248 .14~16

TR, 1999, X F R HEHFR B 01 3R 5 B R MR IT. KRR, 18(3) 146~ 46

B, MY REE BREAS T B FROY R B 20000 FEFL R DX IR 88 A5 A Y 9T
KR, 7(3):24~27

RA T R, PR RS, 2001, MiFL B WX BRI AR (L IE RO AR X —— 30 coH WA PPIR R R R . R E KRR, 8(4) 73~ 77
], e, R 2001 M BN IS A SR X K A B R TR B9 sh B AL, Mg 5 W . 32(6) 1635~ 640

OB EARRL AR 20000 B IE A SRS AT IR A R TE uE AR SR A B . M KRB AT, 211D 1 37 ~42

WEEFUEN, D 4. 2002, FFEH TR LR KRN E . KE2I],2603):226~230
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