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H#NE 3 0, R 3 moe e 8 ok, (AR, ol
FrEE ARt R H R, W5 I8 T 31d, 25
W ER SR, AR AR RB(FCR).E
HaE,
1.3 ARERHSE

WER=(Wy - Wyg)/ Wy

W - BRI AEE,; wy - BB F R
WRE,

%ﬁ$:(51 - 52)/1'1

1~ FBREE;, - HEREE,

fAERCR = m A E R/ RAERE,;
FCR = {R% i B/ A ki Eh;
FERARE=1/(FCRxEBORATEY).

¥ ABENEREN

Tahle 1 Composition of experimental diet %
R4 Ingredient & Content
2 ¥} Fish meal 40
BEE T Casen 30
B Dextrin 10
M Fish oil 15
HERBRY Viamin mix
AAELIR S Migeral mix 3

®2 BeREsmas
Table 2 Composition of feeding stimnlants

H B Group H R Ingredient HE Used amount

1 ¥ Contral

2 HEM -+ PEM HEM + IHEM Gly+ Ala+ His + Arg H AR Amino acids 0. Smol

3 HERL RE AR R SR F R Aminc acids 0. Smol, FH ¥ Betaine 0.3%

Gly + Ale + His+ Arg + Betaine
4 HEM -+ FER -+ S8R Gly+ Ala+ Val HEAE Amino acids 0. Stmol
5 HEER - PR S BT Gly + Ala+ Val+ Betame FEM Amino acds (. Smol, KM Beraine 0.3%
. A+ FIERA AN BEER 105, XRHBFTR
2 ERSitie :

2.1 HAREAMEDSERRRIEN
FARMBERILEKI. ARIML FNE
BRHMEHREAS TR BEEY L RRNHE
RSP RA AR, DRIEYREAHHEERY
£ 100, R4 A, HMHITFE RN 124, A, + BIFH
SRR 106; A, H MR EEER 116,
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B, BEMIHREN 3.5 BHAFNHERS 2.4
MM L, HBE R RN, FREC IR
SEERAY FERRTH PR EEEREEHE
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o
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Table 3 Intake rate of experimental diets

@y EREHER BaE/e ga%/ HAER &
Group Feeding stimulant Intake volurne Intake rate Relative intake rate
1 3 B4 Control 73.0£1.0° 57.9%1.2° 100
2 Ay 7725224 61.3+1.7° 124
3 Ay + W A, + Betaine 84.4+4.4° 67.0%3.5 106
4 Ag 76.9+1.9" 6L.011.5° 116
5 A + B3R A; + Betaine 90.5+5.0° 71.8+4.0° 105

oA —HEBR+ IER+ NEM - FEE Cly + Ala+ His + Args A, —HEM + HEK + 858 Gly+ Ala+ Val. RPFFIEE CIFEFR
?‘ﬁiﬁ(ﬁﬂﬂ%( P<0.05), Values with different superseripts in the same columps show significant difference.
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Table 4 Results of feeding

A5 WER/ % A % PR/ % B R MEEARSR/ % EANE
Group  Weight gan rate Survival rate Feed efficiency FCR Protein PER
1 29.3+2.35° 98 +3 6D.1+2.7° 1.66+0.5 51.2£0.3 1.18+0.1*
2 34 8+3.77° 100+ 0 114.7+1.0% 0.87+0.2° §3.6+0.5 2.14+0.0°
3 61.2+1.27 100+0 138.3%1.2¢ 0.72+0.1°¢ 53.410.3 2.60£0.1°
4 75.6 3,524 W0OL0 128.6+1.5 0.78+0.2% 51.820.5 2.48+0.1¢
5 §3.5+3.25" 1000 137.2+3.5¢ B.73£0.39 51.50.4 2.66+0.1°

H.RPRAINEE LEARFEERRERBE P <0.05), Values with different supereripts in the same columns show significant difference.
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Effects of feeding stimulant on intake
and growth of red seabream Pagrosomus major

LIANG Meng-qing, YU Hong, CHANG Qing, CHEN Chao
{ Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Scicnces, Qingdao 266071, China)

Abstract; Gly+ Ala+ His+ Arg (A;), A, +betaine, Gly+ Ala+ Val (A;), A, + betaine as feeding stimulants
were added into compound diets to feed Pagrosomus major 3 times per day. The average initial body weight of
the fish was {(5.38+0.7)g, and DO 7.4~8.1 mg/L, pH 8.0~8.2, salinity 30. After 31 d raring, the results
show that the intake rates increase as the following order: A, > A; > A, + hetaine > A, + betaine > control; the
weight increment as following: A; + betaine > A, > A, + betaine > A; > contrcl, and feed efficiency: A, + betaine
>A; + betaine > A; > Ay >>control; with the addition of betaine, there is a negative effect on intake rate, but
there is a positive effect on {ish growth.

Key words: feeding stimulant; Pagrosomus major ; intake rate; weight gain rate; feed efficiency; protein effi-

ciency
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Wave-eliminating features of floating breakwater
in protection of seawater culture cages

SHENG Zu-yin!, SUN Long’
(1. Institute of Traffic and Ocean Engineer, Hehai University, Nanjing 210098, China;
2. Planning & Designing Institute, Chincsc Academy of Fishery Sciences, Reijing 100039, China)

Abstract: Two floating breakwater mcdels {box breakwater and raft breakwater) were designed at the condi-
tions that the high-tide water depth was 15 m and tide height 3.5 m at force 8 wind. In the test, some addition-
al conditions wete added that the tide height had another 3 levels: 1.5, 2.5 and 3.5 m, and the wave steep at
10, 15 and 20, respectively. The results show that the models have good effects in deep water with short wave;
when d /L (ratio of water depth and wave length) >>0.5, both models can get good effect; when d/L < 0.2,
both get bad effect. It comes to the conclusion that the raft breakwater is more feasible, portable, economical
and secure in protecting the seawater culture cages in wave and in normal seawater exchange.

Key words: seawater culture cages; floating breakwater; wave-eliminating feature
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