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Tab.1 Specific growth rate in wet weight,dry weight, protein and

energy of cobia at different temperatures and size treatments

R/ C W) by 1 ZE A FrE A K/ (% /d) specific growth rate
emporature I/ IRt/ T T &R At
initial weight final weight wet weight dry weight protein energy
10.40 £0.87 37.62 +0.80 6.13 £0.47 6.43 +0.57% 6.50 £0.61% 6.62 £0.50%
3 21.25+1.05 67.07 £5.68 5.47 £0.48 5.72 £0.39% 5.91 £0.37% 6.12 £0.43
49.66 +3.10 116.04 £5.17 4.04 +0.34% 4.24 +0.37% 4.38 +0.35" 4.90 +0.35%
102.63 +7.33 206.71 +15.88 3.33 +0.08% 3.47 £0.15% 3.35+0.12% 3.80 =0.05%
10.60 +1.12 29.87 +4.57 4.91 £0.49<Y 5.07 £0.56°Y 5.16 £0.60°Y 5.14 £0.56°Y
. 21.88 =1.31 53.36 £5.16 4.23 £0.24°Y 4.31 £0.25°Y 4.50 +0.27°Y 4.50 £0.37°Y
49.86 +1.53 95.94 £9.53 3.10 £0.34% 3.12£0.37°Y 3.24 £0.30"Y 3.71 £0.34%Y
101.08 +6.72 170.26 +7.72 2.49 £0.23% 2.57 £0.22% 2.46 £0.26"Y 2.95 £0.10%
10.03 £0.57 14.97 £0.78 1.91 £0.22% 2.07 £0.21°% 2.22 +0.23% 2.11 £0.15%
) 20.98 +0.72 28.93 +1.52 1.53 £0.23% 1.54 £0.23% 1.83 £0.31% 1.73 £0.05%
49.10 +1.24 63.39 +3.22 1.21 0. 14%% 1.22£0.11%% 1.31£0.18"% 1.48 +0.16"%
101.55 +9.47 122.92 +9.71 0.91 £0.07* 0.95 +0.05* 0.87 +0.07* 1.11 £0.03*

TE < 17 A 11 21 [5) 9 5080 5 T AS T) 7 (b ) 708 AN [ 1% 0 ik 25 A A SRR B W 5 AR B3R A 0. 05 7KF- B 2% S 355 Tl A 1 5 k24 1) 91
B 5 T AN R 78 (XYZ) 78 A R B2 4L 5 AR IR TE 0. 05 KPR B 3%

Notes: Letters after each value indicate results of pair-wise comparisons. Different upper case letters( abc ) indicate significant differences( P <0.

05 ) between fish size groups within each water temperature ; different lower case letters( XYZ) indicate significant differences( P <0.05) between

water temperatures within each fish size group

R2 EEEREERESHERENXER

Tab.2 Relationships between specific growth rate and body weight for cobia

/T ; SGR—W K F

temperature relationship between SGR and W
12 SGR, =12.11W "% R? =0.941,P <0.01

12 SGR, =12.79W %2 R* =0.942,P <0.01

3 12 SGR, =13.78W " R =0.938,P <0.01
12 SGR, =12.32W "¢ R* =0.920,P <0.01

12 SGR,, =10.42W 3% R? =0.904,P <0.01

12 SGR, =10.65W ~*3” R* =0.895,P <0.01

. 12 SGR, =11.81W~"** R* =0.898,P <0.01
12 SGR, =9.199W ~*2% 'R? =0.866,P <0.01

12 SGR,, =3.947W %31 R* =0.889,P <0.01

12 SGR, =4.321W "3 R? =0.905,P <0.01

2 12 SGR, =5.839W """ R* =0.902,P <0.01
12 SGR, =3.934W "¢ R* =0.924,P <0.01
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Tab.3 The combined relationships relating specific growth rate to
temperature and body weight for cobia
SGR 5 T K WXRHRRK
n
relationship between SGR and T as well as W
36 LnSGR, = —7.588 —=0.376LnW +0.6407 —=0.0107> +0.0037LnW,R* =0.981,P <0.01
36 LnSGR, = -=7.131 =0.414LaW +0.6127 - 0.0107 +0.004TLnW,R* =0.981,P <0.01
36 LnSGR, = -6.103 —0.570LnW +0.566T —0.0097 +0.008TLnW,R* =0.975,P <0.01
36 LnSGR, = -7.110 —-0.292LnW +0.598T -0.0097 +0.002TLnW,R> =0.984 ,P <0.01
2.2 BREMERENES&EAR HME.H TR EE B2 e WY A (R 4) o AN [ B AR J5E 4 2 1Y

ER EKARBKREZHZ M

J5 2203 M SR R RE R A R X A
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Ry 2L MK BER SHEA E
e G0N HE I S =2 [0 ) 3 b 2 1 K 06 R AN A2 L
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HE 2o R HE AR S 5 A HE S R HE I b 5E A HE
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7.4% ), 11T HE R A5 0] 55 3k 68.9% ~84.3%
R CHE 2 ) R R W e KR A% . WA AR T
YLLK 27 33 CHBERPHTAERNE
BB 2 & 1 21 TR, KR 27 F133 CTH4EE A
Hh T HEE Y EG A B AR T 21 C s (R R TR
AL AS [R) AR 5 o 2 SR Sy R ARG R g, AR

AT A2 (& 1) AR,
Al 0 M S T R A2 R B R I, R
0.6 - 1.6 1
y=0.070 8 - 0.041 6 o y=0.2113x- 0.097 0 *
= R=0.840 3 S = R=10.7673 * 2
25 04 @8 127
o @ g
E & g =
=g == 08
® 8 02 ES
®E Y g 04l
s H
0 2 4 6 8 0 2 4 6 8
HEE/ [mg/(gd)] BEHE / [mg/(gd)]
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8 -
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Fig.1 Relationships between food nitrogen and feces,growth,excretion nitrogen
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Tab.4 Food nitrogen,feces nitrogen,growth nitrogen, excretion nitrogen and

nitrogen budget of cobia at different temperature and size treatments

. e A L S s AR
/T itial [mg/(g-d)] [mg/(g-d)] [mg/(g-d)] [mg/(g-d)] nitrogen budget
temperature weight .food .feces growth ex'cretion Cy =Fy + Gy + Uy
mtrogen nltrogen mtrogen mtrogen
10.40 £0.87  6.728 £0.122  0.496 +0.015  1.352£0.129 4.880 +0.239"Y  100Cy =7.4Fy +20.1Gy +72.5Uy
21.25+1.05  5.923+0.368 0.353 £0.023  1.291 £0.054 4.279 £0.425"Y 100Cy =5.9F +21.8Gy +72.3Uy
3 49.66 +3.10  4.371 £0.085  0.308 £0.035  1.054 +0.078 3.010 +0.049"Y  100Cy =7.0Fy +24.1Gy +68.9U,
102.63 +7.33  3.642 £0.275  0.209 £0.020  0.838 +0.036 2.594 +0.221"Y  100Cy =5.7Fy +23.0Gy +71.3Uy
10.60 +1.12  6.033 £0.221  0.411£0.023  1.102 +0.126 4.520 +0.239"Y  100Cy =6.8Fy +18.3Gy +74.9U,
21.88 +1.31  5.268 £0.270  0.290 +0.054  1.000 £0.058 3.978 +0.281"Y 100Cy =5.5Fy +19.0Gy +75.5Uy
g 49.86+1.53  3.616+0.472 0.233+0.049 0.781 £0.065 2.602 +0.449"Y  100Cy =6.4Fy +21.6Gy +72.0Uy
101.08 £6.72  2.886 £0.281  0.165+0.012  0.623 +0.068 2.099 +0.241*Y  100Cy =5.7Fy +21.6Gy +72.7Uy
10.03 £0.57  4.331£0.630 0.228 +0.030  0.510 £0.053 3.593 +0.563"X 100Cy =5.3Fy +11.8Gy +82.9Uy
20.98 £0.72  3.807 £0.408 0.172 £0.037  0.428 £0.074 3.207 £0.371°F  100Cy =4.5F +11.2Gy +84.3Uy
2 49.10 £1.24  2.362+0.386  0.128 £0.014  0.323 £0.044 1.876 +0.354*X  100Cy =5.4F +13.7Gy +80.9U,
101.55 £9.47  1.664 £0.473  0.093 £0.006  0.226 +0.018 1.345 +0.460°% 100Cy =5.6Fy +13.6G +80.8Uy

TE « () — 35 B 20 7] 27 500 I 1 S 1) <7 B (ab ) 32 7R AN [ (A 5 &k 20 05 5 A R R W 55 AL RCRTE 0. 05 /K- 128 53 12 35 5 [ — 1A it 21 [+ 37
R G AN [R) 5 8 (XY) IR A R 2045 2 AR KRRAE 0.05 K F2im 3%

Notes: Letters after each value indicate results of pair-wise comparisons. Different upper case letters ( ab ) indicate significant differences ( P <
0.05) between fish size groups within each water temperature ; different lower case letters( XY ) indicate significant differences( P <0.05) between

water temperatures within each fish size group
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Effects of water temperature and fish size on growth and
nitrogen budget of cobia( Rachycentron canadum)

SUN Lihua'?*, CHEN Haoru'"’
(1. South China Sea Institute of Oceanology,Chinese Academy of Sciences ,Guangzhou 510301, China;
2. Daya Bay Marine Biology Research Station,Chinese Academy of Sciences,Shenzhen 518121 ,China)

Abstract; In order to investigate the relationships among growth, nitrogen budget, water temperature and fish
size of cobia,by using the principles and methods of fish bioenergetics,a laboratory experiment was carried
out to study the effects of water temperature (21,27 and 33 °C ) and fish size( about 10,20,50 and 100 g)on
growth and nitrogen budget, and furthermore, the growth models in relation to water temperature and fish size
and the nitrogen budgets at different temperature and size treatments were established in this paper. The
results showed that: (1) Growth of cobia was affected significantly by water temperature and fish size as well
as their interaction. The fastest growth rate occurred for cobia with initial body weight about 10 g at 33 C
and the lowest growth rate occurred for cobia with initial body weight about 100 g at 21 C within the
experimental temperature and size ranges. (2 ) In a given size group for cobia, SGR increased with
temperature. At a given temperature , SGR decreased with fish size,and the relationships between SGR and W
could be described as power functions for cobia. By using multiple regression analysis,the model,LnSGR =
a+bLnW + cT + dT° + eTLnW, provided a good fit to the data of specific growth rate ( SGR) , water
temperature (T) and fish size (W ). (3) Within the experimental water temperature and body size weight
ranges, food nitrogen, feces nitrogen, excretion nitrogen and growth nitrogen of cobia were influenced
significantly by water temperature and fish size,and increased with temperature but decreased with fish size.
(4) Nitrogen budgets differed as water temperature and fish size changed, and were more sensitive to water
temperature than to fish size. In a given size group the proportion of food nitrogen allocated to growth at 27
and 33 C was much higher than that at 21 C, but contrary to the proportion of food nitrogen lost in
excretion. At a given temperature the variation of nitrogen budgets among different size groups was small.
(5)More than 68% of food nitrogen was lost in excretion. So it could be concluded that relatively low water
temperature made an obviously depressed impact on cobia growth,and nitrogen excretion was the main way
of nitrogen expenditure from food for cobia, and nitrogen budgets of cobia were relatively constant at 27 —
33 T within the experimental temperature and size ranges.
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