XEHS: 1000-0615(2022)06-1027-09

O T RIAREE AR A KA B TR T BB

KPR, 2022, 46(6): 1027-1035

Science Press

2 s 2 8

JOURNAL OF FISHERIES OF CHINA

DOI: 10.11964/jfc.20201012456

HRE', WY, REW, T B, HEE,
EEE HTER, FEEY, BRAY

(1. T E A= BT R 5K 2B TR, AR ARA IR AL PTHFAR R R AR S, IR FH 2660715
2. H BRI SEARARK A E R LR, el RE S ey g B, LR HE  266071;
3AREA KT, fEE EIT 361013)

WE: KU EEHG A RREL T E IR EEEN RN L. h RN ZF W
FAREKKFN, ERETHASREKXIEL (DEB), NELENNARIHEER a R E A
B BT, WAL, EAE KA S E S 7 AR BAEA S %, F|F Python 2.7 %
BRI MET ZHBRKEY . RIPBRESYN/MRE KA, I DU A ALY o ol A& K
BEHAT I ERET: OF M DEB # 8 4 BF A KA 9. BEEHHA
REKERL (RS RALRESE), ENESEINEZ AHEAERE;, QK mEER
PR E % LR (T REMZ TR (T FEMEE Fy T5EFEER, XTkE
FRERGEMTE. EPARBEFHEFRELAX; OEENAYNN, TEBEE
MR ERS, KEFAFTAKERE, MEEHGATHESEKRA, RN EZEZ2 20
WIRE . AARERTHEEAESREE R EF Y 775 EIF 3R 00l B
REEIE: KHY; B2 MY, DEB;, MiAKER, REAXE

FESES:S9174

007 2 I 2 B L R A A e Y A
U, ORI AT 4 Ok phy T AT 5 5 5E S T
HA AR ATRER Y . 25 8] 3 A A5 0 52
1752 BRI, 5 R, A Y 5 2 R A
B2 X E S R G W — RPN I AE R,
LB TRWAAE D) 0 . IR JR IR S A W (e
SRS DRI, D A e i R 0 R B M 11 2
AR, A YT A R G X VR R A Y 5
Wi PEAG IR A . A RSBl S R R AE
Tt SC IR A W 5 LR S RGO AR T B OGS A
SRR RS DA KR A A A 3K T

WisHEHE: 2020-10-23  {EEIHHA: 2021-03-24

CEAFRFRRS: A

BT X DL A AR A R AR R G
AR B

X5 D12 1 il f 2 A58 B2 B DL 2% A1 3R
2 (9 T il B AT AR 0 A5 ) 7 Al ) A B e 197 AR 1
P Sr B — R BUE R, AT TN RARS
HPRIR S Z B A EAE I OC R, BT, M5E
WA Yrte e R HA 2 Ap . DT
H KAy 7 (scope for growth, SFG) A& it i p= A5t
IOl QKT A REE I (dynamic energy bud-
get, DEB) Hif Y r-rule FE 71152024 4 H SFG
B, DEB B A 4 A 19 A B R gk A TR

BENIE : BHBGHRBUR ] E BR R Q18 & E % 0 (2017YFE0118300); A&7 i Jfi 2t 22 42 M 45 % 00 K7™~ ): i

LK 72 ok 2 F 7 e A R HIE Ml 25 26 15T (2020TDS0); 1L 7R 4“8 1L 23 4 15 4F & 53 )
(tsqn201909166);  FE Z IACAMY 7 b 43 AR Ak 7 % T30
FE—1EE . LK (B)T), NI IR FAER KA A FHLHIF L, E-mail: jlangww@ysfri.ac.cn
BIEEE: HIA, NI KERFREB S EAR MBI S REUK R KIFREE HM 7, E-mail:

jiangzj@ysfri.ac.cn
HE K25 2: 329 sponsored by China Society of Fisheries

https://www.china-fishery.cn


https://www.china-fishery.cn

1028 KopE OE R 46 45

T2 S Z L, AT S0 R b AR A A i FE I P AL
PRy AR 2R AR Y, P, DEB R Ji ik
SR A W A PR Bl S X AN A W AR A W S A
I PR A R T A

£ DEB &8 v AR W IR 0 25 > AR Bl R 4
i S AL SR AN AR B R . AN [RIRR T R XL
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HE45 DEB ST TG, JFRIEE T2 XK 4
Wi DEB &AL, SR, BPfSEJ2AH [R) B 4t Wi fh 2k,
TE S — DX T A4 7 i DEB AR Ut AS fE 7 2 FH 2]
T—XEL Wik, fESESREBAFES ZHT,
o LA T B TR R A B A DI TR 58 Rl 2 iR
AR,

K405 (Crassostrea gigas) J&—F0) . T4k
PR, AR EIC G EE NSRS, W
AW (C. angulata) £ 3758 T % E M 7 IR,
B R R AT, SRR E SR P i e 14
p AP M T RS ME M E, &
TIF 54 1 A A 5 R A 05 19 A R A K AR
(dynamic energy budget, DEB #&#l), H# 3T T
WL DRI B A X P AR A A G . BT R
SYECHISEE DU A 0 0 % 5 2 DEAG A SR
FH AT RRE A AL IR = .
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1.1 #fzEE

FIHTE (37°01'~37°09'N, 122°24'~122°35'E)
BT IR B R, o C BRI . ST
WA, RIGERE, EOEL 115 km, FHK
WY 8m, M N 133 km?, EFRE L)y A
(1) D S SR T

TIPS (24°38'~24°40'N, 118°38'~118°41'E)
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A GEED) M, MaE o R OBEEE
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A K4 BT DEBHIE, LA
FIAREE L R R AT R R . D%
¥ I (structural body, V) A K T a5 RE = 1 8 &
AAAId R QFFfEBE R (storage energy, E) HUZIZS
AL R O T ZE HAE & (energy to devel-
opment and reproduction, Eg) K474 FA| FH i3 72 o
AR T i R R R AL R 1, AR R B A
Al T2 EGE i BRI (b)) SREEFI] (o) Y22
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B (pe). Dt ERE LA KR ] (o) FIZERER
(Par) VIR o A7 AR pRER S 78 B TR AR A L SC
R,

RS AR TN KR ZBHER S E
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TR EE FBR (T ) FIAE BRACH AT B 00 BT 48 2 307 et 32
TR (Typ) 43T B EFESE A Yu S5 X K4
W RO R A BRR AR A BF S 45 5, R Van
Der Veer 550 107 2 04T T HOFTPAL 5 SRR
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#*1 45 DEB EEHFANEEXARR
Tab.1 Main equations in the DEB model of oyster growth

5E L JiFE
definition equation
W R _ Ty Ty oo T Tary o Tan Tan -
temperature dependence k(T) = ki ~exp(7177)-[1 + LXP(TfTL) + CXP(TH*T)]
INES S [E] Ed] - {pan} VPP
catabolic rate pe=k(T) [Eq+r-[E] ( Ey + [Pl - V)
AR £] = E
energy density 7
HE R L . 2/3
assimilation rate ba=k(D) S pan -V
I3 f= F
functional response F+Fy
EERES
maintenance rate pu =k (1) [pu] -V
BH YRR . . . -k
maturity maintenance rate by =k (1) -min(V.Vp) - [py] - ( P )
fifife X A2 b5 aE
reserve dynamic dr ~PaTPc
EHMmRARNE dEg N
reproductive reserve dynamic dr (1 =) - Pc=p,
AR dV _ K- pc—py
biovolume growth dr Eg)
PARIRE _E | kgp-Ep )
wet flesh weight WEW = g * i e
- —y— A
L5 REMETSIIE 2 g

K Python 2.7 34 53 5l #4) Ja < A 5 4 4 2
FHuERY DEB #5880 , FEiztsi i, ik T A WEEk
G 1) B a R, e B R (Bp) — BAF
it 7S R RE 5 (B IK 3] 9 o4 48 £ A GST,
I 77 PR B Y Ts), HEWFENREE, RS Eg
B 2 HESE (Er=0)o XA TE LG DL (Mytilus
galloprovincialis)*" . ¥} 3 F U (Patinopecten yes-
soensis)™ & HA W72 DL 2 1Y) DEB BRI b 2 48
33T R

FIERKALG V. EF Ep ()16 18 73 0 15
7 0.02, 1933.20 F1 0, A KABLIM 20164 5 H
FFRBNRAE s A5, R AE K&K 025d, #
AT B S KA FRAE 150 1 N JRAE, 2R3t 365 d
PSR V. E R Ep (WA E 4> 5 A
0.09, 47.96 F1 0, A LKAIIM 2018 4F 8 H FF 1 #
WAE 4 45, iR KRN 1d, it 272 d,
PRSI 25 S 5 S Hb SR A AT 00 A A K (5
. R ZGOR ) SETXT LRI

1.6 BB

iz 1 SPSS 16.0 #4547 Bcde FAR 5 #r
P<0.05 f0EZEFTE, P<0.0l [LELFWTE.
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21 FESHHTK

KR AR A AT SR Y Z 5 PR AR TR AR AE , B
mE L RTEE Z, RIRE S IAELE, BN
0.80~25.27 °C, M4 &K a BIHRIE N 0.07~9.92 pg/L,
i E N IEE R, FIEZH 1.65 pg/L (K 1-a),

TIPS Y KR & T RWE, By
15.53~29.32 °C, fefH I BAE 8 J1, S ARfE 3
FE2 H WFERER a IR B AR CHR 4 i ] P b 1A
KA, H0.25~2.40 pg/L, HmflE B WAE 4 1,
ARME HBLAE 8 A (K 1-b),

22 KHEFAEEHRAE KT

2016 4 5 H—2017 4 5 A, KA4Lwiss mFF
grtghn, Ho 2016 4 8—10 A5e Mg Kok,
ZIRIE AR (B 2), Sremd KiEaHsl,
K5 1 A 4R T T 2016 4F 8—10 KRN
W, PSS G S s, H R T 7
B, 2016 4F 10—12 A, AL EMN 7.10 g
TREZE 6.66 g,

2018 4 8 H—2019 4 4 A, R g4t 05 72 &
FeEe o (B 1 A58y, o 8—12 J fm g4t Wy
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2 KHIRFEEZHY DEB RA RS HEE
Tab.2 DEB model parameters of C. gigas and C. angulata

SH s Lt A A 5 /47 2 A S RO S 3CHR

parameter symbol unit value reference
HRLAST AR M 5 T 7 A [Eq] J/em’ 2900 [4]
volume-specific costs for structure
K SRR RE [Er] J/em’ 5900 [4]
maximum storage density
SERHERR DL A KRR R ELAB K 0.43/0.60 A5
fraction of catabolic flux spent on growth &
maintenance
SR RE R A LA KR 0.89/0.95 FNGIE
fraction of reproduction energy fixed in eggs
SR AR Vp cm® 0.40 [26]
structural volume at sexual maturity
TR R 2 Sy 0.175/0.23 [31], AW
shape coefficient
B A R TR B KRS 2R P_AM T /(em*d) 560 [31]
maximum surface area-specific assimilation rate
BRI AARFAYEREFERE Pl J/(cm’-d) 24 [26]
volume-specific maintenance costs
ZHERE T, K 291/300 [4, 33]
reference temperature
B 48 2 i T, K 5900 [4]
arrhenius temperature
MR 2 1R Ty K 297/303 [32-33]
upper boundary of tolerance range
MR 2 T IR T, K 285/291 [32-33]
lower boundary of tolerance range
AR PR T B R BT A AR R R T K 85 000/98 321 [32-33]
rate of decrease at upper boundary
A TR AR 2T R £ B 40 21 00 2 T BR Ty K 38 092/60 274 [32-33]
rate of decrease at lower boundary
SR IE N R N R AE k; 1.00 AT
reference physiological reaction rate at 288.15 K
SRR SR UE T(g wet W) 4500 [14]
energy content of reserves
FRL AT AR SO p (g wet W')/em® 1.02/0.95 PN
volume-specific wet flesh weight
FEGR PR Re R A GSI % 35/45 [26,30]
gonado-somatic index triggering spawning
7 IR R E Ts K 293 [26]
temperature threshold triggering spawning
PR 5 Fy ng/L 1.80/4.00 N7

half-saturation constant for food

o WERIREUR
Notes: *. W means weight

H 7 R A o G (8] 3), [RlFem A Ko,
2018 4 8—12 H, #& a4 W5 A 4] 2L A KA ol il
T, RS RH ST R RS
2.3 KHYFAfRER IRV AE K ERL

S TER ARG . YT A A A0 5 i AR
AR TR A KALSS R R, R RE A8 A Iy b
FO A g5 s s ) A R AR O (1 2, D 3),
KA WFSE R . B 20 TR AR AR R 0 245 SR 5 s
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75 BLEL W AR AR 56 (P<0.01), o iy 5% A
RO TR E (K 2). 20164 7—8 H, K
PEUG A SR EIRIR TR, FHH AR 40 77 B9
HEANBEFEIA ORIV A A W R R 0
(A ASEAUL 235 R 15 S 00 235 SR 0 R DG MRt A i, BEADUE
5 SEME AR 3 22 5% (P>0.05),

2.4 HEREKHIBRSIEF 4R
TEZWTE , fERIER 0~0.85, K(T) &1L
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Fig. 1 Variations of water temperature and Chl. a concentration in the mariculture area of

Sanggou Bay (a) and Shenhu Bay (b)
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Fig.2 Comparison of observed and simulated shell height (a) and wet tissue weight (b) of C. gigas in the Sanggou Bay
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Fig. 3 Comparison of observed and simulated shell height (a) and wet tissue weight (b) of C. angulata in the Shenhu Bay

RN 0.03~1.61, 2016 4F 6—11 A, F¥4¥% f{4
INT KT, fRARMEIET A, WifE 2016 4F 12 H—
2017 4F 5 1, k(D) SEFALT fHEI 0 FEAOKF
(151 4) . TEFEAMIHIE, TIPS £{HK 0.07~0.37,
KT) AR 0.15~2.24, fEBMKT kD), F Y
A A 11 A R B 7 R R

3 TR

AWFFEEET DEB g, Zriltg s 7 R0
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Ifig /% functional response
— HEHIKE R temperature dependence
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25 Iifig B functional response
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m 2 1.5
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Fig. 4 Analysis of functional response (f) and temperature dependence [k(T)] of the model for C. gigas in

Sanggou Bay (a) and C. angulata in Shenhu Bay (b)
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b AR AR ) T, 4 3R 291 1285, X R
BAH e A5 A A 5 B R it 2 O IR
B AR TR B Tt A2 i AN KR A, X i
HEAF IR B 5 TP P73,

M2 2 a A T DL 2R B vk B ) o
febr, EZFH . OIFFRY S NGE 280 F 2
TR IE ; QU4 E o W nT LU K PRI
YR E R, EARME T, EREYN s
w7, MERZR a AT LRSI i N FH 3 A A
15 () DEB SRR g rfr, (PR AR AT 405 7 1 16 R R 4R
(Fp) #IAR, KHWGH Fy oy 1.80, TiHE 2GR
Fy 0 4.00, W5 K80, BVEEJERIFhE40G, 7R
[FIAEEARM N g, Fy SR, Fy
WL TIRE R (f) A2 e H A 005 DL 2566 40 A 4%
B, e i T R i, LLoS AR S
BAREWA . Fit, ERIFRS, Fy
1) 3 o 25 S5 M 1T BB 5 AN [R) 95 4 X B A B B oA
[ Ao 2R o 7 Ui L 00 ) S B PR 0 A5 O

DR — AR R et s, W AT
femftes . B FIEAL. BCFHER S ILA SR, &
AT, H Ep BIAEEFUR]H B sh 255 AR Ak
DU S A, Hob o NS R « FR I
REEFY) TR AR KRB L], 7R AR [R]Fh 3L
Fe e,k MIEARTT, RIS P IR 48 B0
R, BEA T 0.10~0.90, x M HUE K/
FEHBER A Y FEARMRGE R, KA« 1
HUE N 0.43, 14 24T 75 « A EUE N 0.60, UiH
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Construction and comparison of individual growth models of
Pacific oyster (Crassostrea gigas) and Fujian oyster (C. angulata)
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Abstract: Pacific oyster, Crassostrea gigas and Fujian oyster, C. angulata are economically important shellfish in
the northern and southern parts of China. In order to analyze the dynamic growth of the two oysters, individual
growth models of the C. gigas and C. angulata in the mariculture area of Sanggou Bay and Shenhu Bay were con-
structed, based on Dynamic Energy Budget (DEB) theory. In this model, seawater temperature and the concentra-
tion of Chl. a were used as forcing variables, and the parameters were estimated from field measurements, model
calibration and published data. The sets of data used to validate the model came from two long-term growth experi-
ments performed on C. gigas and C. angulata. Results showed that: (D the DEB model developed here displayed
good growth simulations and a significant correlation between the simulated and the observed values; @ paramet-
ers of upper boundary of tolerance range (7}), lower boundary of tolerance range (7;) and half-saturation constant
for food (F) in the two oysters were different probably because of the different physicochemical environment,
diet composition and the selective ingestion; @& C. gigas showed slow-growing in winter (limited by water temper-
ature and food), while C. angulata tended to be continuous-growing (mainly limited by food) during the simu-
lated period. These results will provide a scientific basis for the subsequent development of ecological models
and the assessment of oysters’ carrying capacity.
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