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( ) ( ) )
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Quiinton et al, 1990), ¢ ”(Kim et al, 1995), “ ”(Rus-
sell et al, 1992) (Hayward et al,
1997) (Bilton et al, 1973; Weatherley et al, 1981;

Dobson et al, 1984; Miglavs et al, 1989; Quiinton et al, 1990; Russell et al, 1992; Wieser et
al, 1992; Jobling et al, 1980, 1994; Kim et al, 1995; Paul et al, 1995; Hayward et al, 1997;
Wang et al, 2000) ,

)
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(Xie et al, 1997):
SGRg= 100(InE\— InEo) /¢
, SGRE ) EO El

C= G+ R+ F+ U= A+ F+ U

,C , (g (Jg) ; G )
s F ,F= C(1- D), D.
;U , U=24.83(Cn- Fn- GN), Cx , Fx
, GN ; R ,R=C- F- U- G; A ,A= (G+
R)( , 1989)
STAT(1992) , HSD ,
P<0.05
2
2.1
1 , I , 4
1
Tab.1 Initial and end body energy reserve, and specific grow th rate (expressed as energy unit) of
hybrid tilapia during the recovery period following feed deprivation
E, E, SGR,
C 70. 74 £3. 20 167.17£7. 12 3.07%0. 110
D 45.37£1.07° 138.06+4. 25" 3.97%0. 08"
D, 23.27%1.23° 104. 63 £6. 58° 5.3610.32°
D, 7.63%£0. 56" 75.48%4.78¢ 8.19%0. 11¢
:C; D, D, D, I 1 2 4 , 2 3 ab
e d HSD , , , 2 4 5 6
1 2 4

(304. 84 £10.96) (307.24 X7.66) (254.50X6.82) (204. 97 £6. 79)kJ;
(161.441+9.39) (161.74%E6.46) (131.60E4.07) (99.59 £3. 76) kJ;

(96.4414.97) (92.69 £3.61) (81.37£7.01) (67.85%4.26)kJ; (44.20 %
1.92) (49.99%3.94) (39.07%2.06) (35.38%1.99)k]J; (2. 77%0. 76)
(2.8210.12) (2.4610.12) (2.16%0.12)kJ ,
1 , 2—4 ; 1—2
, 4 ;
, 4 (n= 20, r’= 0. 760)
(n=20,r’= 0.692) (n= 20, r’= 0.541)

2

B
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, 1 (P=0.059),
2—4
2

Tab. 2 Energy intake, growth energy, metabolism energy, fecal energy and excretion energy per unit body

weight of hybrid tilapia during the recovery period follow ing food deprivation

c/W, G/ W, R/ W, F/W, u w,
C 21.45%0. 400 6.79%0. 272 11.36£0. 54 3.12%0. 132 0.20%0.012
Dy 30.55%0. 60 9.22%0. 342 16. 08 £0. 59" 4.97%0.38" 0.28%0.01"
D, 37.61%1.24¢ 11.99£0. 96" 19.50%1. 00 5.75%0. 19" 0.36X0.01°
D, 56.02%0. 73¢ 18. 49%0. 66° 27.28%+1.07¢ 9.67%0. 44° 0.59%0. 03¢

:C/Wo G/ Wo R/ Wy F/ Wy U/ Wy
kl/ g

3, I :100C=31.7G+ 51. 4R
+15.9F+ 1.OU(  A=38G+ 62R)

3
Tab.3 Energy budget of hybrid tilapia during the recovery period follow ing food deprivation
G/C R/C F/C u/c
C 31.66%1.31 52.89%1.88 14.547%0. 66 0.91%0.02
D, 30. 17£0. 88 52.68%1.83 16.23%1.01 0.92%0.03
D, 31.78%1.94 51.85%2.02 15.40%0.93 0.97%0.06
D, 32.02%1.21 48.641+1.39 17.29%0. 94 1.06%0. 06
:G/C R/C F/C U/C s %o
2.2
4 , II ,
4 3% s
0.5% 1.5%
0.5% 1.5% , 3%

4
Tab.4 Initial and end body energy reserve, and specific grow th rate ( expressed as energy unit) of hybrid

tilapia during the recovery period follow ing ration restriction

E, E, SGR,
Cy 99.26t4.21° 240.57%13. 42¢ 3.15%0. 14°
R 65.55%2. 100 196.28 £11. 18 3.90%0. 28
Ro 37.33%0. 84° 157.59£11. 34> 5.11%0. 19
Rs 24.04%£1. 05¢ 146.99£7. 40° 6.4610. 16°
:Cy Ry R, R Il 3.0% 1.5% 0.5% , 5 6

3.0% 1.5% 0.5%
411.76 £6. 26 392. 87 £6.58 361. 01 £5.78  354. 92 £11. 30k]J;
207. 47£9.26.208. 08 £11. 39 181.20 7. 69 . 167..78 £9.82k]:; 141. 31

-+
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13.65 130.73%£12. 34 120.26 £10. 52 122.95 6. 86kJ; 58.48 £1. 77 50.26
*4. 42 55.53%£2.23  60.01%4.20k]; 4.497%0. 17 3.80%0.32 4.03 *0.21
4.17 20. 19k] 3.0%
i 1.5% 0.5% )
0. 5%
(n=20, r’= 0.673) (n= 20, r’= 0. 346)
5 . ;
0.5% 1.5% )
3.0%
5

Tab. 5 Energy intake, growth energy, metabolism energy, excretion energy and fecal energy per unit

body weight of hybrid tilapia during the recovery period follow ing ration restrict ion

C/Wo G/ Wo R/ W, F/Wo U/ W
Cy 21.75%0. 55* 7.43%0. 65 10. 98 £0. 65* 3.10%0. 16 0.24%0.01°
R, 27.66%0. 78" 9.23%0.96® 14. 62x0. 72 3.54%0. 32 0.27%0.02°
R, 35.90%0. 63¢ 11.93%0. 96" 18. 0610. 98¢ 5.52%0.22" 0.40%0. 02"
R, 46.09=*1. 88¢ 15.92£0. 79°¢ 21.82%1. 52 7.80%0. 61° 0.54%0. 03°

SC/ Wy G/ Wy R/IWy F/W, U/ W,

kIl g
6 , I : 100C= 33.9G+ 50. 2R
+ 14.8F+ 1.1 U( A=40G+ 60R),
6
Tab.6 Energy budget of hybrid tilapia during the recovery period follow ing ration restriction
G/C R/C F/C u/c
Cy 34.21%3.01 50.4712.56 14.24%0. 62 1.09£0. 04
R, 33.23%3.00 53.0213.06 12.79%1. 12° 0.96%0. 07
R, 33.23%2.62 50.27%2.44 15.39%0. 58 1. 12%0. 06
R4 34.75%2.04 47.17%£1.69 16.90%1. 06" 1.17%0.03
:G/C R/C F/C U/C , %
31
Xie (1997) 8.29 —11.02¢
(100€C=19.6G+ 62. 3R+ 16.9F+ 1. 2 U, A=24G+ 74R), Cui
(1990) 14 (A= 40P+ 60R)
, 3.28—20.49¢
( ) )
:100C= 32. 8G+ 50. 8R+ 15.3F+ 1.1 U( A=39G+ 61R) ,

Xie . (1997) , Cui . (,1990)
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3.2
( Miglavs et al, 1989) ,
( Quiinton et al, 1990; Kim et al, 1995; Hay
ward et al, 1997; Miglavs et al, 1989) ( Bilton et al, 1973; Dobson
et al, 1984; Russell et al, 1992) ,

(Kim et al, 1995; Hayward et al, 1997; Miglavs et al, 1989)

B

(Wang et al, 2000; Wang et

al'y,
( Wieser et al, 1992)
33
( Complete compensation) ;
(Partial compensation) (Jobling et al, 1994) , 1
4 , 2—4 0. 5% —1. 5% 4
ang et at, s Wang et a )
Wang et al, 2000; Wang et al”
2 1 2
s ) (Jobling et al, 1980; Quiin-

ton et al, 1990; Pastoreaud, 1991; Kim et al, 1995);
(Miglavs et al, 1989; Jobling et al, 1994),
( Quiinton et al, 1990; Kim et al, 1995)
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BIOENERGETICS OF HYBRID TILAPIA (OREOCHROMIS
NILOTICUS x O. AUREUS) REARED IN SEAWATER,
IN RELATION TO COMPENSATORY GROWTH

WANG Yan
( College of Fisheries, Shangha Fisheries University, Key Laboratory ¢ Ecology and Physiology
of A quaculture, Minister of Agriculture ¢ China, Shanghai, 200090)

Abstract Compensatory growth of hybrid tilapia ( Oreochromis niloticus % 0. aureus) reared in seawater,
follow ing a period of feed deprivation or ration restriction, were studied at Nan’ a0 M arine Biology Station, Shar-
tou, China, between April and July, 1997, respectively. Bioenergetic mechanism of hybrid tilapia in relation to
compensatory grow th is dscussed in this paper. Energy budget of excessively fed hybrid tilapia can be expressed
as 100 C= 32.8G+ 50. 8R+ 15. 3F+ 1.1U. During the recovery perod, energy intake and metabolism energy
are higher in the control fish than these in the deprived or restricted fish. However, the ratio of energy intake,
metabolism energy, growth energy, fecal energy, and excretion energy, to body weight at the start of the recovery
period are lower in the control fish than those in the deprived or restricted fish which exhibited compensatory
growth. There are no significant differences in energy budget betw een the control fish and the deprived or re-
stricted fish.

Key words ~ Hybrid tilapia, Compensatory grow th, Bioenergetics



