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UPEMEREEMAMESAE RN EEE TN Y FRE (Sparus macrocep
halus) B KA kL
L1 fastdhEE RS BER T1988 47 JISH—8 F 14 HMI98IFHET7 15
H—8 A 14 BT, oA 30do FRARLEE, ERA 65cm, HX 25 cm, KikLy
250 L, XKz s R4, Bl -4, BH10R, FTRAHVIKED 48, KR 23—
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B #K S BERELET Y,
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16 H—9 A 15 H#tfT, o AlNE 30ds SFEKRAA/NAL, HZ 7404, SA—4, &
10 B, iaA PR EL 3 g, JKIBTE 22—23°C, BX, HKHEEN 32 pH = 8.2,
FHEME 3K, HRERLYAHAKRERN 10%, §H RKIFBEREEG Y.
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Tab.1 Composition of the experimental diet in the studies on the protein content

(%, by weight)

wHS | mEE | M | aFm | ResrxRaTAanezen sexw | 2127 manes
1 30 50 5 1 1 4 7 2 25.10
2 35 45 5 1 1 4 7 2 29.28
3 40 40 5 1 1 4 7 2 33.46
4 45 35 5 1 1 4 7 2 37.64
5 50 30 5 1 1 4 7 2 41.83
6 55 25 5 1 1 4 7 2 46.01
7 60 20 5 1 1 4 7 2 50.19
8 65 15 5 1 1 4 7 2 54.37
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Tab.2 Composition of the experimental diet in the studies on the ratio of animal

to plant protein (%, by weight)

e TEA O ney | BA® | BAE | BEE | b

f8 S ‘
TE|EaRAR | T E | Eagsg | © B | £ K | No# ) AR BAR
1 47 27.03 46 21.48 3 1 1 2 1.00:0.79
2 45 25.88 49 22.88 2 1 1 2 1.00:0.89
3 43 24,73 51 23.82 2 1 1 2 1.00:0.96
4 41 23.58 54 25.22 1 1 1 2 1.00:1.06
5 39 22.43 56 26.15 1 1 1 2 1.00:1.16
6 37 21.28 59 27.55 0 1 1 2 1.00:1.30
7 35 20.13 61 28.48 0 1 1 2 1.00:;1.41
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Tab.3 The results of experiment in the studies on the protein content

BERE EZREE ¥IYE BEEE WEX ANEERSE
aEs G TN
(g) () (2) (g, TE (%) (%)
40.0 60.5 20.5 67.5 51 3.29 25.10%
! 40.0 61.2 21.2 67.5 53 3.18 25.10
40.0 64.0 24.0 67.5 60 2.81 29.28
2 40.0 63.5 23.5 67.5 59 2.87 29.28
41.0 65.5 24.5 67.5 60 2.76 33.46
3 41.0 65.0 24.0 67.5 59 2.81 33.46
4.5 67.8 26.3 67.5 63 2.57 37.64
4 41.5 68.0 26.5 67.5 64 2.55 37.64
4.5 71.8 30.3 67.5 73 2.23 41.83
5 41.5 70.2 29.2 67.5 71 2.31 41.83
41.0 72.0 31.0 67.5 76 2.18 46.01
6 41.0 73.3 31.8 67.5 77 2.12 46.01
41.0 79.25 38.25 67.5 93 1.77 50.19
7 41.0 79.125 38.25 67.5 93 1.77 50.19
40.5 77.5 37.0 67.5 91 1.82 54.37
8 40.5 77.5 37.0 67.5 91 1.82 54,37
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Tab. 4 The results of experiment in the studies on the ratios of animal

to plant protein

PHRRE | EHRDE | HHE | RXEE | WEXR ] AR EAR
XS ‘ R R 5B HEYERAR
€ (g (8) (g, FE) (%) (%)
. 28.5 79.0 50.5 85.5 177 1.69 48.51 1.00:0.79
28.5 74.5 46.0 85.5 161 1.86 48.51 1.00:0.79
) 28.5 85.0 56.5 85.5 198 1.51 48.76 1.00:0.89
28.5 85.0 56.5 85.5 198 1.51 48.76 1.00:0.89
3 28,5 91.0 62.5 85.5 219 1.37 48.55 1.00:0.96
28.5 91.0 62.5 85.5 219 1.37 48.55 1.00:0.96
' 28.5 84.0 55.5 85.5 195 1.54 48.80 1.00:1.06
28.5 82.0 53.5 85.5 188 1.60 48.80 1.00:1.06
s 28.5 81.0 52.5 85.5 184 1.63 48.58 1.00:1.16
28.5 80.0 51.5 85.5 181 1.66 48.58 1.00:1.16
p 29.0 73.0 44.0 87.5 152 1.99 48.83 1.00:1.30
29.0 74.0 45.0 87.5 155 1.94 48.83 1.00:1.30
; 29.5 75.5 46.0 88.5 156 1.92 48.61 1.00:1.41
29.5 73.5 44.0 88.5 149 2.01 48.61 1.00:1.41
3 4iE
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STUDIES CN THE OPTIMUM PROTEIN CONTENT AND THE
RATIO OF ANIMAL TO PLANT PROTEIN IN THE DIET
OF THE BLACK SEA BREAM (SPARUS
MACROCEPHALUS)

Liu Jingke, Wang Keling, Wang Xincheng
(Institute of Oceanology, Academia Sinica. Qingdao 266071)
Liu Jiankang
(Institute of Hydrobiology, Academia Sinica. Wuhan 430072)

AssTrACT

An experiment on the optimum protein content in the diet of the black sea
bream (Sparus macrocephalus) was carried out from Jul. 15 to Aug. 14, 1988 and
Jul. 15 to Aug. 14, 1989 at the Aquarium of the Institute of Oceanology, Acade-
mia Sinica. The protein gradient method was employed, using casein as basic diet
and dextrin as the energy source. The results showed that deficiency or excessive
content of protein in the diet causes slow growth and high expense for food. It is
inferred from the growth rate and food consumption of the fish that the approp-
riate value of protein content in the black sea bream diet should be about 50.19%.

Another experiment on the optimum ratio of animal to plant protein in the
diet of the black sea bream was carried out from Aug. 15 to Sept. 14, 1988 and
Aug. 16 to Sep. 15, 1989. Sand eel was used as the animal protein source, peanut
cake meal as plant protein source. The results showed that the appropriate ratio
of animal to plant protein in the diet should be 1.00:0.89—0.96.

Key words Black sea bream Diet Protein Ratio of animal to plant
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