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Fig. 1 Samples of C. gigas from the black-shell strain and wild population

B. black-shell strain; W. wild population
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Wk S5 T DL T3 (g) s o8 SE 6 BT FH B
[E](hy; S % R VH R A8 b R 5L

Sq= (Coa — Cia) /Coa

K, Cog FIC 53 5 R X6 BB EH 52 56 T 4fi 1 ¢ (1]
S B BB BE (> /mL)
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45 TR R FH T W7 BROK R SR FH Winker il £ 74 00
FE R T R R U R A AR A R I K R
BWAEUE , FEE F (oxygen consumption, OCR)
FNHE % >R (ammonia-N excretion rate, AER)43 51 LA
T A

OCR = (DOy—DO,) x V/ (W - 1)
AER = (N, —Ngo) x V/ (W -t)

K, OCR. AERSY )R FAL T 1 it AR 4 % [mg/
(g )AL T B HE R [mg/(g-h)]; DO,y DO,
Shy S0 FF s B R 85F i) S5 7K HR i iR SR i (mg/L) s
No. NASE56 TF I I A et i) J5 7K o 20 50 vk
(mg/L); VRIWERIHAFNL); Wk S25 i Dl 4k
R T (g); LK BT A (h) o
AAO : NI EAR
O :N = (OCR/16)/(AER /14)

1.3 BEESH

W LLT- 34 {8 45 fE 2% (mean+SD) R /R o Jf
13505 R FHSPSS 19.0E 4743 M, X I 3 AR {4
b B RV OR E 47 XU 2 7 22 43 0T (Two-Way
ANOVA)., 412 %k HDuncan[t £ & 37
Br, MK F A P<0.05,
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21 REHEKHFENFEIEAONE

AR A W B 5 K RN R R A AR BR AR AR Y
AR RN pHAH 5 N 7E 5 FME R 3R 152 mm B2,
ok R R BT, AHESE R TR —
B I K A5 52 FR AR R R AR AR A A, il
LA 76 o FH HE 45 A2 W) 22 6 b TG W 35 25
(P>0.05)(#1).
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FE16~32 °C, T EEXTH AT WRIE K 2 | FEAER
FHEE R A B3 50 (P<0.05)(#2) . K445 1
FE AR U8 7K 23 B I B2 T 5 S 18 s BRI (812) . 52
FEh F RN A AR 9 B8 7K 853 I £ 28 °CHiI24 °C
IRBIERKAE, ¥ 3 T32 °C4(P<0.05).

B I B TR, A W A P R R AR RN HE
FARW AL WINES, E4), 5060 RFER KM
HER R HAE32 cC IR, 528 CHILREER
(P>0.05), % & T 16 °CHI20 °C4L(P<0.05), K
T BT, KA W AR B A HE A R R BT
PP A B HE R R AE32 cCHL B B KM, &R
T H AR BE 4 (P<0.05). 7 2250t R W], PIREIR
() 08 7K e FHE 20K 25 573 B 35 (P<0.05) . SEI0 IR
TR N, W A R R U K OR 35 R B A
T, HFEARY/NTE AR, HE28 cCcHK
W 5 R i R DR KR L T B AR A (P<0.05),
Fr28 °CLH AN, 4 W7e M il R HE 2 R KT B

#1 KHIFEZERERAMFEHEENFHIE
Tab.1 Biological characteristics of black shell strain and wild population of C. gigas (n=60)

B4 xil 7t /mm FeK/mm 7% /mm WH/g BARHTH
experimental group shell height shell length shell width wet weight soft tissue weight

SEEAMA  black shell strain 89.26+9.01° 54.26+8.59" 23.97+5.30° 59.35+12.41° 0.40+0.12°

PR wild population 90.81+10.31° 48.01+5.61° 25.13+4.43" 55.06+15.17° 0.37+0.09°

e A SRR EA F_EAR B 22 57 B35 (P<0.05)

Notes: the different superscript letters of same column values are significantly different (P<0.05)
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Fig. 2 Effects of temperature on the clearance rate of
black shell strain and wild population of C. gigas

Different letters means significant difference (P<0.05), the same below
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Fig.3 Effects of temperature on the oxygen
consumption rate of black shell strain and wild

population of C. gigas
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Fig. 4 Effects of temperature on the ammonia excretion

rate of black shell strain and wild population of C. gigas

AR, HL7E32 oCHl HHRE R W 3K T 57 A4 i
1A(P<0.05).

23 EEXMKHEYREAKE, FEEMERE
aEAT

FETR R 15~35, XKWk E | R
RMHEE A 25 (P<0.05)(£2). K415
PR R D8 K R B Btk B o v Se s m e R I, 7E
AR RE 304 PR IR K ey T3S, S
2540 1 L 22 H(P>0.05), WEE TERE 154 (P<
0.05) (/&15).

Bl ER FE 3, T ACRE SR R HE 2 R B
LEHINE R B (e, K7). B304
PIBEARAE AR S THE354, B m T 20/
1540 (P<0.05), PIfFIRHEZ R AEFL B304 /i K,

®2 REMEE, REMBEMKEREKRER, REEMESEREENGESR

Tab.2 Two-Way ANOVA comparing the effects of temperature, population and salinity, population on clearance rate,

oxygen consumption rate and ammonia excretion rate of C. gigas

JEKF/[LA(g h)] FEHF/[mg/(g'h)] HEZ/[mg/(g-h)]
7 ZEHRUR A e clearance rate oXygen consumption rate ammonia excretion rate
source of variation dr ¥ MS F P ¥757 MS F P B MS F P

T 4 9.276 8.567 0.000° 2.240 13.956 0 0.035 28.142 0
temperature
U 1 5.467 5.049 0.036" 0.393 2451 0.133 0.007 5.957 0.024"
population
W< B A 4 1.436 1.326 0.295 0.013 0.082 0.987 0.004 2.938 0.046
temperaturexpopulation
hEE 4 19.963 9.454 0 0.808 8.987 0 0.001 3.893 0.017°
salinity
FEEN 1 13.767 6.519 0.019° 0.001 0.007 0.933 0 0.391 0.539
population
FINERSEIUN 4 2.032 0.962 0.450 0.034 0.382 0.819 0 0.262 0.899

salinityxpopulation

W RN ZE R B35 (P<0.05)
Notes: * means significant difference (P<0.05)

http://www.scxuebao.cn


http://www.scxuebao.cn

1042 KopE o R 43 3%

=B AR  black shell strain

12 o B AR wild population
— 10
=g 8 cd ped bed
e
3 @
Sgo
54
5% 2
0
E’iBZ
salinity

5 EEXHCH IR B AR R
Vi ESL A
Fig. 5 Effects of salinity on the clearance rate of black

shell strain and wild population of C. gigas

= 5CHE SR black shell strain
o #PA#4A  wild population

220 d
— =18 abed cd bed
=516 bed
0= 14
) § 1.2 ab
EZ10f a a,
Q_ § 0.8
W = 0.6
w2 g 04
2 0.2
s 0
15 20 30 35
R
salinity

6 XS H 855 BB R A A A
FEEMFMW
Fig. 6 Effects of salinity on the oxygen consumption
rate of black shell strain and wild population of C. gigas
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Fig. 7 Effects of salinity on the ammonia excretion rate

of black shell strain and wild population of C. gigas
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*3 REMEENSEKEYO - NERE
Tab.3 The effect of temperature and salinity on the O . N ratio of black shell strain and wild population of C. gigas

W REPC FRMAR Y A AR R TR AR A A
temperature black strain wild population salinity black strain wild population
16 29.31 27.97 15 14.28 16.90

20 17.89 15.67 20 11.51 9.10

24 10.52 10.58 25 18.57 13.57
28 11.53 13.87 30 14.85 16.75
32 12.70 7.57 35 22.98 20.53

WF 98 o R R B AT o, AR e T S I
BB AR 7 1 K A W VR IR i B Y . Resgalla
ZEPISE IR DL (P. perna) BB FE H, & BLAE20~25 °C
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e B, FTUCHAE TE AR, SREE
fi 7 BEIE N B AR A . AR A5 Rk
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Comparison of feeding and metabolism between black-shell strain and
wild population of the Pacific oyster (Crassostrea gigas)

CHONG Jindou ', LI Qi ]’2*, WANG Tao '
(1. Key Laboratory of Mariculture, Ministry of Education, Ocean University of China, Qingdao 266003, China;

2. Laboratory for Marine Fisheries Science and Food Production Processes,

Qingdao National Laboratory for Marine Science and Technology, Qingdao 266200, China)

Abstract: In order to clarify the physiological basis of fast growth traits of an excellent black-shell strain of the
Pacific oyster (Crassostrea gigas), feeding and metabolism between the black-shell strain and wild population of
C. gigas were compared. Results indicated that at the test temperature (16-32 °C), temperature had significant
effects on clearance rate (CR), oxygen consumption rate (OCR) and ammonia excretion rate (AER) of C. gigas.
With the increasing of temperature, the CR of the black shell strain of C. gigas began to rise, reached the maximum
at 28 °C and then declined, while the CR of the wild population of C. gigas reached the maximum at 24 °C. The
OCR and AER of black shell strain and wild population increased with temperature, no significant turning point
was found. There were significant differences in CR and AER between black shell strain and wild population of C.
gigas. The black shell strain had higher CR and lower OCR than wild population, and had significantly lower AER
than wild population at 32 °C. At the test salinities of 15 to 35, salinity had significant effects on CR, OCR and
AER of C. gigas. CR, OCR and AER of C. gigas increased firstly and then decreased with increasing salinity.
There were significant differences in CR between the black shell strain and wild population of C. gigas. The black
shell strain had higher CR than wild population, and its AER was lower than that of wild population in range of
salinity 15 to 25. The O © N ratio of C. gigas reached the maximum at 16 °C and salinity 35, increase in
temperature or decrease in salinity reduced O : N ratio. In the temperature experiment, the O : N ratio of the black
shell strain ranged from 10.52-29.31. In the salinity experiment, the O : N ratio of the black shell strain ranged
from 11.51-22.98. The present results demonstrated that the black shell strain of C. gigas could adapt to high
temperature and low salinity environment, and selective breeding of black shell strain of C. gigas could produce
oysters that have higher intake of energy and lower metabolic costs.
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