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1
1
Tab.1 Formuhtion and chemical composition of the experim ental diet
(% ) (% )
45 (Y,05) 0.1
10 (%) 92.28
34 (%)
i) 5 (%) 37.88
2 1 (%) 8.58
3 4 (J/ mg) 16.73
1
1 30%  + 0% 2) 3) NRC(1977)
10L , , 30C
30 , 1 6 2% 4% 6% 8%
(% ), 5
, 2d 10 ,
70°C , , 9:00
, , 1h
1h )
) R Chaney
(1962) )
21d , 2d ,
1.2
, Y203
105°C , ; 70C ,
; Kjeldahl ; , ;
Phillipson ; Y203 (ICP- AES
3520 )
1.3
C=F+ R+ U+ G (Brett et al, 1979), , C
, F , U , R , G C
i F ;U ;
24. 83]/ mg 23.03)/ mg (Elliott, 1976b) ; G
) ;R

al, 1988b; Cui et al, 1990)

, R=C- F- U- G(Ellott, 1976a; Cui et
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= 100><(1— Y,03 / Y,03 )
=100x[1- ( Y203 X ) ( Y203
X )]

SGRw = 100% (InW,- InWo)/t

9 Wl s WO ’ t
(SGRd, SGRe)

CEw
CEw = 100x ( / )
()
CEd(CEe) = 100 x ( ) / ( )
(Duncan’ s procedure) ,
: (R
2.1
2 , . (p<
0.05)
2
Tab.2 Effect of ration level on body dry matter and energy contents in Carassius auratus gibelio
(%1 d) (%) (J/ mg)
0 9.43%0.798 a 1.32£0. 109 a
2 18.48%0.441 b 3.26%0.109 b
4 20.22%£0.748 ¢ 3.81%0.215 ¢
6 21.03£0. 808 ¢ 4.14%0.179 d
8 21.43%0.782 ¢ 4.28%0.273 d
22.81%1.080d 4.74%0. 316e
Duncan , (p<0.05), 3456
2.2
3 , , , 2%
(p<0.05)
3

Tab.3 Effect of ration size on apparent digestibility coefficients in Carassius auratus gibelio

(%)
(%1 d)
2 58.45%2.31 a 84.85%0.84 a
4 63.80%3.16 ab 86.80E1.15 ab
6 62.99%2.51 ab 86.51+0.92 ab
8 63.24%5.16 ab 86.60t 1. 88 ab

66.20%2.09 b 87.68%0.76 b
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2.3
4 , (p<
0.05) 1 , SGRw SGRd SGRe
SGR(%/d) ( RL: %/ d)
(1
6
5
4
53
£
E: 2
g1
0
aF SGRw=—036 + 0.58RL.
R=096
-2
8
6
) 4
L=
2
2o
9: I
-2 .{-1
4t SGRd =-2.85 + 3.92 In{RE+1)
RE=099
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10
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=099
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Fig. 1 Relationships betw een specific growth rate of Carassius auratus gibelio in wet weight ( SGRw ) (a),

dry weight (SGRd ) (b) and energy ( SGRe)(c) and ration level ( RL)
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Tab.4 Effect of ration size on specific growth rate of Carassius auratus gibelio
(g) (g) e
(%/d) (%1 d) SG Rw SGRd SGRe
0 1.24%0.27a 1.16%£0.24a - 0.32£0.20a- 2.74+0.19 a - 3.87%0.22a
2 2.0110.09 1.29%0.17a 1.44%0.19a 0.54%0.13b 1.33X0.13b 1.29%0. 14 b
4 3.40%0. 16 1.25£0.23a 1.74%0.29a 1.57%0.14¢ 2.80%0.18 ¢ 3.06%t0.23¢
6 4.437%0. 19 1.41%0.40 a 2.34%10.60 2.41%0.26d 3.82%0.31d 4.31F0.35d
8 5.26%0. 33 1.20+0.31a  2.16%0.62 2.75%0.26 d 4.25%£0.41d 4.80%0.52d
7.28%1.55 1.18%0.16 a 2.61%0.27 3.82F0.60 e 5.61%£0.80e¢ 6.35%0.87¢
: SGRw ;SGRd ; SGRe
(maintenance ration) ,
(SGR= 0) ,
0.62%( ) 1.06%( ) 1.26%( )
(95 , 2%
(p< 0.05), 4%
(p> 0.05)
5
Tab.5 Effect of ration size on conversion efficiency in Carassius auratus gibelio
(%1 d) CEw (%) CEd(%) CEe(%)
2 26.46%5.57 a 12.2%1.36 a 12.54%1.80a
4 45.87%5.34b 15.85%£1.08 b 19.04%1.41 b
6 53.41%6.71b 16.88%1.53 b 21.42%2.10 b
8 51.00%4.84 b 15.94%1.61 b 20.43%2.49 b
50.28%*4.79 b 15.65£1.85 b 20.72%2.81 b
: CEw ; CEd ; CEe
2.4
6 )
(p> 0.05), 2. 97%
(p> 0.05), 64. 68%
, , 2%
(p<0.05)
(p<0.05), 2% (p<0.05)

100C = 12. 32F + 3. 12U+ 63.74R + 20. 712G
1004 = 75.44R + 24, 56G
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6
Tab.6 Effect of size on energy budget of Carassius auratus g ibelio
(%14d) 2 4 6 8
CIKY (g d)] 0 0.31130.014 0.52530.024 0.684£0.029 0.812%+0.051 1. 124%0.240
F 15.15%0.84 2 13.20%1. 154 13.49£0.92 a 13.40%1.88a 12.220.76 b
U 13.70422.20 279£339a 2271942 322%2.61a 3.38%1.91a 3.21%1.02a
R 62.32%22.42 69.52%4.82a 65.49%3.654a 61.87F4.48 a 62.7910.76a 63.74F3.65a
G - 76.02t£1.911254%1.80a 19.04%1.41 b 21.42+2.10 b 20.431+2.49 b 20. 2£2.81 b
(4)
R 846612 56 77.4312.22174.2243. (3 b 75. 212, 14 b 75. 4£3.54 b
G 15.34+2 56 a 22.57+2.22 b 25.78+3. (3 b 24. 48+2. 14 b 24. 56+3. 54 b
Vigd) (assimilated energy) A= C— F— U
3
3.1
) (Solomon et al, 1972; Elliott, 1976b;
From et al, 1984; Henken et al, 1985), (Beamish,
1972; Kelso, 1972; Allen, 1980") Davies( 1963)
,Cui  (19884) ,
3.2
: SGR= a+ bIn(RL + ¢) (Allen et al, 1982; Singh et al, 1985; Cui et al,
1988b)  Rafail( 1968) SGR= a+ b(RL- RL.)"* RLw
,Cortes (1994) Xie (1997) von Bertalanffy (SGR=
a(l-e k(RL- c>) , a , C , k Stauffer
(1973,  Ricker, 1979)
: (0.58) (0.0338, Cui et al, 1994);
(3.92  4.82) (0.8—2.1, Xie et
al, 1992) (0.96, 1.04, Cui 1987%) , \

1) AllenJ R M, 1980. The estimation of natural feeding rate of the three— spined stickleback , Gasterosteus aculeatus
L. (Pisces). Ph. D. Thesis, University of Wales, Aberystwyth, 341

2) CuiY, 1987. Bioenergetics and growth of a teleost, Phoxinus p hoxinus ( Cyprinidae). Ph. D. thesis, U nivesity
of Wales, Aberystwyth, 240
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(Brett et al, 1979; , 1989; Jobling,
1994) M eyer— Burgdorff ( 1989)
Cui  (1994) ,
s s (Meyer—
Burgdorff et al, 1989) (Cui et al, 1994),

(Cuietal, 1994)

? ’

) —_

3.3
Cui  (1990) , :
100C = 15.7(F+ U)+ SL.5R+ 32.8G 1004 = 60R+ 40G

B

100C = 12. 32F + 3. 12U+ 63.74R+ 20. 726G 1004 = 75.44R + 24. 56G

6 , 5. 54% ,
(Cul et al, 1990)
, 1) ;2) SDA ;3)
, SDA ,
, 1989. . , 13:369—383
, , , 1983. . ,8:1—16
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EFFECT OF RATION LEVEL ON GROWTH AND ENERGY BUDGET
OF THE GIBEL CARP, CARASSIUS AURATUS GIBELIO

ZHU Xiao— ming, XIE Shou- qi, CUI Yi- bo
( State Key Laboratory of Freshw ater Ecology and Biotechnology, Institute of
Hydrobiology, The Chinese A cademy of Sciences, Wuhan, 430072)

Abstract A grow th experiment w as carried out at 6 ration levels (starvation, 2%, 4%, 6%, 8% and sa-
tiation) to investigate effects of ration size on the grow th and energy budget of the gibel carp ( weighing 1. 26
£0.05g) at 30C. Fish were fed with a diet containing 37. 88% crude protein. Food consumption, faecal
production, nitrogen excretion and grow th were determined directly, and metabolism was calculated by the
difference of energy budget. Fih body contents of dry matter and energy, apparent digestibility coefficient in-
creased with ration level. Specific growth rate in wet weight increased linearly, while that in dry matter and
energy increased curvilinearly with ration. Conversion efficiency initially increased with ration, but remained
unchanged at high rations. T he proportions of food energy lost in nitrogen excretion and channelled into
metabolsm were not significantly affected by ration. At satiation, the energy budget was: 100C= 12. 32F +

3.21U+ 63.74R+ 20.72G, where C, F, U, R, G represent food consumption, faecal production, nitro-
gen excretion, metabolism and grow th, respectively.

Key words Ration level Carassius auratus gibelio Grow th Energy budget

Subject classification number S965. 117



