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Fig. 1 The relation between body wet mass and shell length for scallop P. yessoensis

(a) the relation between body wet mass and shell length; (b) the relation between cube root of body wet mass and shell length
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Tab.1 Biological characteristics of scallop P. yessoensis used in the experiment
434 group

FFAF features

FHEA size A }NHEB size B HAEC size C HFED size D HFSE size E
5% ri/cm shell height 4.41340.046 5.487+0.074 6.433+0.207 7.497+0.325 8.507+0.266
5% /cm shell length 4.413+0.193 5.640+0.246 6.373+0.415 7.643+0.358 8.673+0.403
W /g wet weight 7.938+1.723 15.0567+2.837 24.920+3.982 40.693+4.611 65.933+£5.778
AR T /g dry weight 0.165+0.026 0.3330.067 0.690+0.082 1.310+0.442 2.880+0.514
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Fig.2 The effect of temperature on oxygen
consumption rate of different
sizes of scallop P. yessoensis

A, B, C, D, E showed scallop of 5 different sizes, the same below
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Fig. 4 The changes in oxygen consumption rate in the

50 60 70

scallop P. yessoensis during the starvation experiment

http://www.scxuebao.cn

=A sB «C aD oE

0.5 .

a

(O e S —— - ,
0003477063454 0.0035-6.:00335~0.0036 0.00365
054 R =
] \

o

i 2 F 151 4
reciprocal temperature(1/T)

3 BT AEMARER SR B DUFE & R 1Y 48 40 7 (5] (R
ARGRNFREHABNPXRER)
Fig. 3 Arrhenius plot (In rate versus 1/T) for the

FERURIIA A
logarithm of oxygen consumption rate (Ln R)

oxygen consumption data of

different size scallop P. yessoensis

FRfa s, JEARYEHRR1E(0.25+0.01) g(J815), MRS
5 25 BRI DT 2R BRI A ALY & 5 (53.0%+2.7%)
LY REAE (23 KT /)L IR 2%k, $
¥ BRI BN, AH YT 1265 Jem®’s RIS FR LA
A A R I e 4 2R B40% 1, BT AR AR [E)
{E 43160 J/em*(F2).

0.5 ——a -p-b
o, 04
oo
z 03
g
A
ﬁg 02 o,
=2 .
o 0.1{ .
& B...
oL Tpegeng
0 10 20 30 40 50 60 170
BF(l/d
time

5 MRBIREBFE@R). FEDROUAKER
YR OKFEZ)REYLE R E L F R
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K2 [EF[ERITEER
Tab.2 Calculated results of [Eg| and [Ey,]

WIMHE ZERAE THHER
initial value end value calculated value
A H/(g/ind) soft tissue DW 0.39+0.11 0.25+0.03
ARG WA 5 /% organic content of soft tissue 81.4+3.2 53.042.7
B AARFRBE R /(J/ind) energy content 8.00+1.59 3.07+0.44
TE B AT ARFR S5 A6 4 53 B 75 () i 2/ (J/em’) volume-specific costs for growth, [Eg] 3160+230
BANIARFR B KA 7 g B/(J/em®) maximum storage density, [E),] 2030+120
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The estimation of dynamic energy budget (DEB) model parameters for
scallop Patinopecten yessoensis

ZHANG Jihong"*", WU Wenguang', XU Dong', REN Lihua', NIU Yali', ZHAO Xuewei’

(1. Key Laboratory of Sustainable Development of Marine Fisheries, Yellow Sea Fisheries Research Institute,
Chinese Academy of Fishery Sciences, Qingdao 266071, China;
2. Laboratory for Marine Fisheries and Aquaculture, Qingdao National Laboratory for
Marine Science and Technology, Qingdao 266200, China;
3. Zhangzidao Group Co., Ltd, Dalian 116001, China)

Abstract: The Dynamic Energy Budget (DEB) theory is a mechanistic theory on metabolism that captures the
flows of energy and matter through out the entire life cycle of an organism. A DEB model of an individual
organism describes the rates at which the organism assimilates and utilizes energy for maintenance, growth and
reproduction, as a function of the state of the organism and of its environment. The DEB model assumes common
physiological processes across species and the only difference is in parameter values. It achieves this through a
relatively high degree of abstraction, with the pragmatic consequence that the state variables and core parameters
are not directly observable. In this paper, both laboratory and field experiments were designed to collect datasets
for parameter estimation of scallop Patinopecten yessoensis. 5 basic parameters, such as shape coefficient (J,,),
Arrhenius temperature (7,), volume-specific maintenance costs per unit of time ([Pm]), volume-specific costs for
growth (E;) and maximum storage density (£,,) were measured and calculated in this paper. And the advantages,
disadvantages and precautions of these methods were analyzed. By the method of line regression of shell length
and soft tissue wet weight of Patinopecten yessoensis to calculate the shape coefficient; With static method to
measure the oxygen consumption rate of scallop at different temperature conditions, and then to calculate the
Arrhenius temperature; by starvation meathod to get the parameters of [Pm], [Eg ] and [E,, ]. The lab-based
starvation experiment was done over 60 days. Changes in body flesh weight were monitored and the oxygen
consumption rate was measured. The experiment was finished when the oxygen consumption rate and the dry
weight of the soft tissue remained constant. The results showed: (1) The regression relationship between shell
length (SL) and soft part wet weight (WW) is WW=0.0118SL**"" (R>=0.9365). According to the formula V=(J,,L)’,
the soft tissue wet weight of the cube root and shell length linear regression, the slope is the shape coefficient. The
various estimates by means of weighted regression were highly significant (R°=0.8776, p<0.05). §,, value was 0.32,
which was in the range of reported results for other species of bivalves. (2) 7, was calculated on experiments on
oxygen consumption as function of temperature. The mean value of 7, was (4160+£767) K. (3) Soft tissue DW and
oxygen consumption rate decreased by 56% and 81% respectively over the starvation experiment. Ash free dry
flesh weight was proportional to the dry flesh weight, with coefficients of 81.4% and 53.0% respectively at the
beginning and late stages of the experiment. [Pm], [Eg] and [E,,] were estimated to be 25.9 J em™ d™', 3160 J cm™
and 2030 J cm, respectively. These results have laid the foundation for the construction of the DEB model of

scallop.
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