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: 1.2.3
, D.O NH,*-N ,
(OR) (NR)  Quo O/N
OR =[(DO, DOy)>=V]/ (W>t)
1 , OR [mg/(g-h)], DOy DOy
1.1 D.O (mg/L), V
(Chlamys nobilis)6 ( 1) (L), W (9),
2008 10 t (h)
: NR =[(N:  No)><V]/ (W><t)
, ,NR [mg/(g -h)], No Ny
, NH,"-N (mg/L), W
, 24,5—25.5, (9) t (h)
23.6—24.8 , pH 8.12—8.35, >5mg/L, " (t%)
24h (Chlorella sp.) Qo =(M—j]
1-2[Platymonas subcordiformis (Wille) Hazen] o MM,
121 (ty) (t2)
OR NR
ABCDE F (1D O/N = OR/NR
13 18 23 28 33 5 _OIN
! 8 1 , OR [ma/(g -h)1, NR
[mg/(g - h)]
24 , 1—2 1.2.4 3
3 , + (Means==Standard Error)
3 , , Excel SPSS13.0
24h
, 2.5L , 3, 2
) , 2.1
1.5—2h, 5 , ( )
(D.0) NH4*-N , ( 1),
1.2.2 D.O Winkler Yi=aw™®™ Y,=aw™,
, NH,"-N 2 , Qi
) 1.587—3.521, b, 0.441—0.539, a,
(mm), 70 : 0.199—0.494, b, 0.472—
SARTORIUS-BS110S (9) 0.572
F1 EEWILEREYENE
Tab.1 The biological measurement of C. nobilis
A B D E F
(mm) 23.87+1.362 33.861.579 41.25+1.393 52.46+2.152 64.2842.401 73.92+1.643
(9) 0.242:0.013 0.52+0.082 1.1420.135 2.050.247 3.19+0.251 4.150.306
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Fig.1 Relationship of body weight with oxygen consumption rate and ammonia excretion rate of C. nobilis
F2 HRWILBIUAESREFRMERE
Tab.2 Regression between metabolism rates and the body weight of C. nobilis
O) (OR) (NR)
ay bl R2 n az bz Rz n
13 1.587 0.539 0.957 54 0.199 0.572 0.944 54
18 2.422 0.526 0.954 54 0.257 0.567 0.945 54
23 3.128 0.469 0.946 54 0.314 0.542 0.939 54
28 3.521 0.441 0.948 54 0.337 0.521 0.928 54
33 3.108 0.455 0.947 54 0.494 0.472 0.918 54
2.2 .
2 , OR= ¢ b T b,T>
, 13—28 3; (13—33 )
’ 28 ’ 28 ’ NR = c_l.ele
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6.0F ] Tab.4 Regression between ammonia excretion rates and water

L A ] temperature for C. nobilis

‘E.: 5.0'- ] C1 d1 R2 n

T C B ]
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5 30k C B 0.194 0.038 0.950 54
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Fig.2 Relationship of water temperature with the rates of oxy- 2.4
gen consumption and ammonia excretion of C. nobilis ' »3
F3 KRWILBIVEESHEEARMEASE ,
Tab.3 Regression between oxygen consumption rates and water 29.9%, 69.4%
temperature for C. nobilis
c b, b, R: n 3

A 3.781 0.700 0.013 0.952 54

B 3.450 0. 582 0.010 0.994 54 e ]

c 2750 0441 0066  0.984 54 Winberg(1956)

D 2.913 0.398 0.007 0.960 54 !

E 1.469 0.202 0.005 0.953 54 )

F 2.195 0.300 0.005 0.963 54 Y =aWw ° a ,

x5 KB ERWTLE A H R I8 E
Tab.5 The extent of temperature influence on metabolism rate of C. nobilis (Q10)
QlO QlO
()
A B C D E F A B C D E F

13—18 1.711 1.626 2.056 1.909 2.076 2.464 1.223 1.129 1.329 1.344 1.167 1.944
18—23 1.980 2.069 2.432 2471 1.463 1.855 1.862 2.036 2.406 2.359 1.301 1.190
23—28 1.521 1.836 1.649 1.810 2.458 2.039 1.351 1.682 1.557 1.597 2.272 1.656
28—33 0.618 0.527 0.475 0.528 0.466 0.775 1.749 1.535 1.556 1.934 2.164 2.437
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Tab.6 The O/N ratios of oxygen consumption rates vs ammonia-N excretion rates of C. nobilis
O/N
()
A B c D E F
13 7.822 7.435 7.911 8.735 7.7241 8.605
18 9.154 9.087 9.211 8.876 11.413 9.556
23 9.539 9.186 9.236 10.220 11.749 11.068
28 9.970 9.423 9.967 10.357 12.289 12.132
33 6.768 5.865 5.726 5.925 6.926 6.812
F 7 FREMKEIERHILE RKIBEZWBRNEFHEDHN
Tab.7 The ANOVA of metabolism rate of C. nobilis with bodyweight and water temperature
SS df MS F P Fo.o1
147.717 5 29.543 245.273 0.000 3.34
38.595 4 9.649 80.106 0.000 3.65
=< 5.688 20 0.284 2.361 0.006 2.20
7.227 60 0.120
881.178 89
2.383 5 0.477 168.734 0.000 3.34
0.868 4 0.217 76.826 0.000 3.65
> 0.126 20 0.006 2.240 0.009 2.20
0.169 60 0.003
13.202 89
F 8 MeRHFLE W RYEREN G B E K [mg/(g-h)] :
Tab.8 Standard and routine metabolism [mg/(g-h)] of C. nobili ’ (Scapharca broughtoni)( ]
¢ ) ( ) 1992) (Argopecten irradians)( ,
OR NR OR NR ) :
1993) (Crassostrea gigas) (Bougrier et al,
A 5.571 0.584 6.212 0.805
B 4.391 0.478 5.369 0.618 1995) '
c 3.168 0.343 4.201 0.586 (Argopecten irradians concentricus)( , 1998)
D 2504 0245 3657 0472 (Ostrea edulis)(Hutchinson et al, 1992)
E 1.962 0.167 3.147 0.428 v a2 )
F 1.306 0.118 1.969 0.368 , (2002)
(Chlamys farreri)
) b , .
Bayne (1983) 23 b 0.44—1.09,
075 b
(Carefoot, 1989), (Paine, 7 by
1971), (Macdonatd, 1988; , 0.441—0.539 , 0.486, b,
2007), 0.472—0.572, 0.535,
( , 1992), a (2002)
(Y1) (1998) (Ruditapes philippi-
(Y2) : Yi=aiWw™  Y,=  narum)
a,W ™ : 3.2

a, , 28 ,
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EFFECT OF BODY WEIGHT AND TEMPERATURE ON OXYGEN CONSUMPTION AND
AMMONIA-N EXCRETION RATES OF CHLAMYS NOBILIS

LI Zhi-Min, LIU Zhi-Gang, XIE Li, TANG Jian-Cong
(Fisheries College of Guangdong Ocean University, Zhanjiang, 524025)

Abstract The rates of oxygen consumption and ammonia-N excretion of Chlamys nobilis were studied in laboratory,
aiming at the investigation on carrying capacity for aquaculture of C. nobilis, and on the physiology of cultivating pearls
and ocean ecosystem dynamics and shellfish energy. The results show that the oxygen consumption and ammonia-N excre-

tion rates of C. nobilis were negatively correlated with the body weight in a power function in 13—33 , and the oxygen

consumption rate increases with increasing water temperature at 13—28 , which reaches the maximum at 28 . The rela-

tionship between the ammonia-N excretion rate of C. nobilis is markedly positively correlated with temperature in a power

function also in 13—33 . The respiratory and excretion Qo range from 0.466—2.471 and 1.129—2.437, respectively.

ANOVA shows that body weight, water temperature, and their interaction have significant effects on the oxygen consump-

tion and ammonia-N excretion rates. Between 23—28 , higher O/N, much higher routine metabolism than the standard

metabolism, and greater oxygen consumption and ammonia-N excretion rates by 29.9% and 69.4%, respectively were ob-
served.

Key words Chlamys nobilis, Oxygen consumption rate, Aammonia-N excretion rate, Body weight, Temperature



