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1
1.1
( Scophthalmus maximus L.)
27g, 9.4cm
4 , 16 >
, , 4mm
6mm 30
1
1
Tab. 1 The orthogonal design L (4) of feed for turbot juvenile
1 2 3 4 5 6 7 8 9 10 11 2 13 14 15 16
(%) 36 3 3 36 39 39 39 39 42 42 4L &L 45 45 45 &
(%) 8 12 6 20 8 12 16 20 8 12 16 20 8 12 16 20
(%) 0 2 4 6 2 4 6 0 4 6 0 2 6 0 2 4
1.2
, 0.77m’ (1. 2m x 0. 8m X
0.8m), , ,
:DO> 6. 0mg/L, pH=7.8—8. 1, S= 28 —30,T= 18—24C
3, 3, 1, 300%, ,
2
2 , 60d , , 8% (85% —
100% ) , ; ,
4 (53.83% —211. 84%), 4 2
(2.82—1.26), 11
2
Tab. 2 The growth of turbot during experiment
N; Wi(g) N, W.(g) (%) WGR(%) F.(9 F,
1 30 27.40 28.0 2.15 93.3 53.83 2326. 4 2.82
2 30 27.55 285 47. 05 9.0 70.78 2516. 4 2.26
3 30 28 15 29.0 53.9 9%. 7 91.47 3172. 1 212
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N; Wi(g) N, W.(g) (%) WGR(%) F.(g F,
4 30 27.70 25.5 .45 8.0 60.47 018.2 2.60
5 30 29.35 285 63. 25 9.0 115.50 4033. 2 209
6 30 29.55 30.0 6l. 15 100. 0 106. 94 4150. 3 219
7 30 29.95 27.0 %. 65 9. 0 89.15 352. 1 2.45
8 30 29.25 29.0 48.35 %. 7 65.30 072.0 277
9 30 2825 28.0 65. 85 9.3 133.10 B®.7 2.08
10 30 26.75 28.5 59.35 %.0 121. 87 3892.0 209
1 30 27.70 30,0 62. 0 100. 0 127. 08 062. 3 1.45
2 30 28.70 28.5 74. 50 9.0 159. 58 3647. 6 1.39
13 30 28.75 285 7. 8 9.0 160. 35 U3 126
14 30 28 15 30.0 80. 05 100. 0 184. 37 4059. 1 1.30
15 30 28.70 27.5 7. 50 91.7 177.00 3528.9 157
16 30 29,15 29.5 %0. 90 %.3 21184 4966. 6 136
N, N, W,
W, WGR(%)= W.— Wi W;x 100% F, N,

Fe=FJ[ W= W] % Nx 100%

3 R ,
(R=114.2)> (R=128.1)> (R= 8.6),
, (114.2> 8.6+ 28.1+ 16. 5
+ 31.8) \ (R=114.2),
, 45% ( 2.5);
, (R=18.0),
, 20% ( 0N% )
2% —16% , (R=28.1),
4%

3 Le(4)

Tab.3  Analysis of tuthot juvenile weight gain rate of Lig(4%) experiment

(%) (%) (%) (%) (%) (%)
1 3% 8 0 1 1 53.83 16
2 % 12 2 2 2 70.78 13
3 3% 16 4 3 3 91.47 11
4 % 20 6 4 4 60.47 15
5 &) 8 2 3 4 115.50 9
6 &Y 12 4 4 1 106. 94 10
7 &Y 16 6 1 2 89.15 12
8 ) 20 0 2 3 65.30 14
9 o) 8 4 4 2 13310 6




530 32
(%) (%) (%) (%) (%) (%)
10 2 12 6 1 3 121. 87 8
11 2 16 0 2 4 127. 08 7
12 L2 20 2 3 1 159. 58 5
13 45 8 6 2 3 160. 35 4
14 45 12 0 3 4 184. 37 2
15 45 16 2 4 1 177. 00 3
16 45 20 4 1 2 211. 84 1
K 276. 6 462. 8 430.6 476.7 497.4
K, 376.9 484.0 522.9 423.5 504.9
K5 541.6 484.7 543.4 550.9 439.0
K, 733.6 497.2 431.8 477.5 487.4
K, 69. 2 115.7 107.7 124.3 119.2 2= 1928.6
K> 94.2 121.0 130.7 126.2 105.9
K; 135.4 121.2 135.8 109.7 137.7
K, 183.4 124.3 108.0 121.9 119.4
R 114.2 8.6 28.1 16.5 31.8
4 ; ;
4 F
Tab.4 Square emor analysis and F test of weight growth rate
SS 7 S2 F Foos Fo.or
30039. 3 3 10013. 1 18. 10° 4.76 9.7
169. 6 3 56.5 0.10 4.76 9.78
2608.0 3 889.3 1. 61 4.76 9.78
1659.0 6 553.0
34535.9 15
"
, ,
s 45% ;
, ) 8%
; , , 2%
5
Tab.5 The average feed coefficient’ s precedence of protein, fat and sugar, respectively
(%) (%) (%)
36 13 8 8 0 9.5
39 11.75 12 8.25 2 7.5
42 6 16 8.5 4 7.75
45 3 20 9 6 9
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6 F

Tab. 6 Square error analysis and F test of feed conversion rate

SS d s? F Foos Fo.ol
2771.0 3 923.7 7. 43" 4.76 9.78
16. 5 3 5.5 0.044 4.76 9.78
57.8 3 19.3 0.153 4.76 9.78
745.9 6 124.3
3591.2 15
3.1
39% R 2%
) 45% ) Adron  (1976)
,  Munilla— Moran  ( 1989) ,
, R ; De Schrijver
(2000) ,
45% 45% ,
3.2
s , 0.5
6% , , Bromley (1980a, b)
Bromley (1980a, b) , ,
, R 9%
20% , 12% —16%
3.3
, 4% ,
s (1986)
G6Pase FDPase PFK PGI G6PDH PGDH Nuhof  (1994)

B B

67%:,
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, , 1999 . ,30(2): 117—126
, , 1995. D . L26(1):42—47
, , , 2001, E . ,32(2):125—131
, s , 1999.
,408—413

Adron JW, Blair A, Cowey C B et al, 1976. Effects of dietary energy level and didary energy source on growth, feed onversion and
body composition of tuthot ( Scophthdmus maximus L.) . A quaculture, 7:125—132

Bromley P J, 1980a. Effect of dietary protein, lipid and energy content on the growth of turbot ( Seqhthalmus maximus L.) . Aquae-
ulure, 19: 359 —369

Bromley P J, 1980b. The effed of dietary water content and feeding rate on the growth and food conversion efficiency of Turbot
( Swphthdmus madmus L.). Aquaculture, 20: 91—99

Castell ] D, Bell ] G, 19%4. Effects of pwified diets containing different combinations of arachidonic and docosahexaenoic acid on
survivalll, growth and fatty acid composition of juvenile turbot ( Scophthamus maximus) . A quaculture, 128(3/4): 315—333

De Schrijver R, Ollevier F, 2000. Protein digestion in juvenile turbot ( Swphthalmus maximus) and effects of dietary administration
of Vibrio proteolytiaus . Aquaculture, 186( 12):107—116

Jones A, Howell B, 195. The Marine Flatf shes. In: Nash C E, Novotny A J ed. World Animal Science, C8. Production of Aquat
ic Animals: Fshes, Elsevier, 275—278

Munilla— Moran R, Stark J R, 1989. Protein digestion in early tuthot larvae, Scophthalmus maximus (L.). Aquaalture, 81:315—
327

Nuhof M, Bult T P, 1994. Metabolizable energy form dietary carbohydrates in tuthot Scophthalmus maximus (L) . Aquac Fish M as
ag, 25(3):319—329

Spectorova L'V, Aronovich T M, Doroshev ST et al, 1974 Axtifical rearing of the black sea turbot hivae ( Scophthalmus maeotie-
us) . Aquaculture, 4:329—340

Spectorova L V, Aronovich T M, Doroshev ST, 1976. Doroshev experiments on the artffical rearing of the black sea tutbot ( Seqh-
thamus maeoticus) . Aquaculure, 9: 275 —286



5 : 533

INFLUENCES OF THE MAIN ENERGY MATTER IN FEED ON THE
GROWTH OF YOUNG TURBOT ( SCOPHTHAIMUS MAXIMUS L..)

MA Ai- Jun, CHEN Si- Qing, LEI Ji- Lin, CHEN Da- Gang, YU Dong— Xiang,
WANG Li- Chao™, ZHANG Shao— Hua™~
( Yellow Sea Fisheries Research Institute, Chinese Acadeny ¢ Fishey Sciences, Qingdao, 266071)
" ( Fisheries College, Ocean University f Qingdao, Qingdao, 266003)
" ( Fisheries Institute  Rongcheng City, Rongcheng, 264300)
"7 (Huancu Disirict Fishey Bureaw  Wetha Gity, Wethai, 264200)

Abstract In June —August 199, orthogonal statistic method was used to study the effedts of proten, fat and sugar
on the gowth of juvenile fish of Scophthalmus meacimus L. In the Lig(4%) orthogonal test, 16 groups of feed were de-
signed, for which three ranges of the contents of proten, fat and sugar, 36% —45% 8% —20% and 0% —6% , re-
spectively, were used. The feeding experiment laged for 60 days, to examine the contents of the feed and fish body. The
experimental result shows that the effect on the increase of body weight and feed transformation ratio of different cortents
are in the following sequence: protein> fat> sugar, and the content of potein has the most distinctive effect on the in-
crease of the body weight and feed transformation ratio.

Key words Young turlot, Main energy matter, Protein, Fat, Sugar, Influences



