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HA AR F R MR A EERE, 25N 2.28
0.24 B/m?; %8 3 M FREE, 4K 0.76.1.52
228 B/’ (MM TREPHEFEFES IR
19.38.76 B/m’), & MEFAFFEALNT S A
18 A.5 A 22 H.6 A 15 BRI,

1.4 RFEEANERE

B RRRGRESN/ N RA, DREEAIE
REK 3% ~5%, tHEBER . K THAKH 5L M E,
BRI, X4 9.00~9:30 T4 16.
00~16:30 HHEMR 1 K., #HKS &R F RN
{EIE, DLE A 35~45 cm MH. FEEFAFEE,
HEMBE, TEMIE(N:P=15:50), % pH>9.0,
M 3,

HX B 4:00~5.00. FF 16:00--17.00 ¥,
BAR . EE, EMRLEN pH, BREXR 4.00
~4;30 FIFF 14:00~14.30 FIH A 1 K H
KERBSMA 1K, §2~3 XK1 K K5

~15 cm, BAMER RN BRWAKE. KEME, X
RALTE 12.5~30.8C, #: [ 21.1~30.9,pH 7.8
~8.9, %% 1.89~-12.10 mg/L.
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Table 1 Stock and harvest of sea perch

HAEE (B HES thR Harven
Sloc]u'ng densily Enclosure #E/C‘m N-I,/g @F!/(kg'hm_z) ﬁﬁ*/% B*E.
Body length Body weight Net yield Survival rate Condition factor
1 26.5+2.4 336.1:119.3 2468.7 100.0 0.67%0.12
0.76 4 26.8+1.3 348.3+41.2 1756.7 89.5 0.67+0.06
FE Mean 26.7 342,240 2112.7 94. 7% 0.67
2 25.0£2.9 209.6 £ 45.9 2265.2 7.1 0.74+0.09
1.52 5 23.1%2.5 214.2+62.2 1743.3 79.0 0.74+0.13
-5 Mean 24.1 211.9% 2004.2 75.0% 0.74
3 — — — — —_—
2.28 6 25.4%2.4 283.8+71.5 236.0 26.3 0.68%0.50
3 Mean 25.4 283.8 236.0 26.3% 0.68%0.50

» BEFEE = $R 3 % 1 000/ # K, Condition facter= Body weight X 1 000/Body length®. = = RPHAFRF SN THEEE  HRER DHF
(P>0.05), J5Fl. Mean with different letters was singificantly different by ¢ test, the seme below., — 3§ FEBPHFERAELT XTI, Ses

bass perch in Ne. 3 enclosure died due to high density.

2.1 VEFERETHEKE, FRMETESE

F 1R, 85 5 A0 B 0 B Y
mEL, FREARS.D. 100 /P H h{EF
1 6.93% M EPERHITAN 11.20%, FEHENR0.76
Ml 2R/’ W, AEMEEZREHEE, W
EAX2.2 B/ BT ERBERESHE 2 MFE
HAERABE, XFERATHRBIAGTIHKAR
AT, AR T B, HT AR EIRETR. $ee
BREEESHEES AN, BFEETHAR
TIMARFRAELT, B KEEHR SIS

BERARE,

L EEAXRAHT EENFNESELEEE

W, PSRN NR3.26 ¢/d m?,

2.2 SAEEEEXRHIGH IR, R AR EW
it B (¥ 5 408 KL 4% I A R PO I 08K (3R 2),

R EEMNTIFERKRK S EREEMIEER

2.9%% 13.1%, ESRIMM 15. 9% 49. 7%, H

REEEEE R 1,52 B/m? W, AR K5 0,76 B/m?

RNERABE, MSEE2.28 B/’ HERBRHEE

¥, XBRHLHNEFQEE LR TEERS
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EHASE, POEEY 152 B/m i, R RERNERERERNH BE, 7P E X AR
BAREERE, YOFSEERFARMH, 1 F FRESARSHEENYEEEER.

%2 MGHFIEGHRALR
Table 2 Harvest of shrimp and tilapia in the experiment

ERe R EXAF Shrimp FIEHA Tilapia
Enclosure H/ em 3. ¢F R/ (kg bm %) HREFE/ % ¥/ em #E/g R/ (kg'hm ™)
Body length Body weight Yield Survivel rate Baody length Body weight Yield
10.01+0.94 12.70+4.54 35.57 12.28 15.2+1.8 123.5+52.2 26.5
4 9.55 © 11,96 4.78 1.75 16.6£1.6 156.0 % 48.1 54.4
F14 Mean 9.96% 12.61% 20.18* 7.02 15.8 139.8 40.4
2 9.97£1.22 14,44 +7.65 23.10 7.02 16.3+1.1 166.2+40.9 112.9
5 10.32£1.27 14.63 £6.53 93.60 28.07 15.822.2 147.7+60.0 4.4
3 Mean 10.25™ 14, 59" 58.35" 17.55 16.1 157.0 73.7
3 10.37£0.20 14.00+0.28 11.20 3.51 14.742.4 120.0 £ 68.6 6.0
6 11.43£0.92 19.85+5 68 79.41 17.54 15.5+2.3 133.0£63.0 99,2
FE Mean 11.26% 16.93™ 45.31~ 10.53 15.1 126.5 52.6
3 9\ 3
T
PN a,
rf r EEE !: \\
= i %555 Low densityr
Bt /! Low density a f' Y
s ¥ 2r ! g 2F ]
Té z ’T' - :
ws oE ;
— E \:g o 1
Qj‘r a o ¥
Fx ot e S wER
-3 FPE L ﬂ‘ 7 Madian density
= Median density - ’
r
/.
()} 0

3-8 6-18 721 B-20 1003
H-13 Month-day

518 618 7-21 520 1o-03
A-1 Month-day

M1 MERBEFTHENRNA>E
Fig.1 Daily increase in body weight and net yield of sea perch at different stocking densities

AEHAHHIFREFEHHR0.54 g/d-m?, BTF
HEHEFEURAE 7 1(0.33 g/d-mD) ), L FHIF 55
fem'e) g N gl BHR SRR =R 1/
2(#3),

2.3 FiEamER

£ 112 d B3%, FERNERREKT 2.5~47.0
g, W 6~112.9 kg/hm’. $SHEERFE, FE
BREEATEERABE(E2).

3 g

3.1 WELEEHFE R AR
B1#H B8 1 A (ZECHASHIN, &

1 BRI e 248 X0 B L ) R S A T O B 3 T
o, HHZEEEMNE KT B2 MA(ET A
21 B, EEEe AN ER T P BN, T
BENBERAMTEE, RURFEENPER
EEWMH, HEA+4B¥%. s ARG, 9PEEME
MR AR ER SR REEE R, EELE
B, XEMKRXPSENAT I, 7TA16 H. RER
(2.28 B/m>) W& LB A A ST K RFE L, hE
SRR 2 500~ 2 800 kg/hm?, 34 b2
fHih, TR BFEERN N H N (3 000 ke/
hm?)U2}, H i, RER 38 B/m? MEMBARPN
EHBFEEE.
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Table 3 Growth rate of shrimp at different treatments in the experiment

AE/(gd'-m %) BFER/ (kghm ™)

W/ (BE-m™2)  FFRRE/d K/ om BE /g B ¥/ mm
Dengity of perch Time Body length Body weight DBLI DBWI1 Net yield
17 5.60+£0.38° 2.13+0.42 1.72 98.8 0.23
35 7.03£0, 38% 4.20£0.69 0.79 115.0 0.26
0.76 51 7.73£0. 46° 5.50+0.95 0.47 92.7 0.21
66 8.62+0.50° 7.77¢1.41 0.59 145.3 0.33
17 5.4510.35° 1.97+0.36 1.63 88.8 0.20
L5 kM 6.76£0.32 3.72+0.51 0.73 97.2 0.22
51 7.53+0.39° 5.16+0.81 0.51 © 6.0 .22
66 8.75+0.34% 8.01%0.96 0.81 1%50.0 0.43
5 28 17 5.29+0.43° 1.81£0.39 1.53 78.8 0.18
35 .55+ (.25 3.3840.38 0.70 87.2 0.20

#:DHLI - Deily body length increment; DBWI — Drily body weight increment. * FPRERRRR 2 A 25 HBdEs Bt w=0.012 LR,

1 A H AR E W o R R T I,
K H T 8 5K Bl R B A B SR SR A i
BEH XK. XBRYE, MELR, AR GTE K
FETHGERAOEEIINE 3.4.7 K, RE(#H
AR ) (LR B Ry VT KR, B0, R B A
PR ER K, EHHHN N 2 500~2 800
kg/hm? i, RLBBIE 70 o/ BN, KM B Y
5, MIASE0E B AR B D 500 ke/hm?, BRE 70 ¢
R R, S BRER N 7 100 B/hm?, HMIER
L 80% i, & HHF % & 9 00010 000 B/hm?,
XSRS SR (1.0 F~2.25 4
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ABC ST WEE, T B, A B C omean the swcking densities of sea perch ar low(19 ind/mn), oedian(38 ind/ o) and high (57 ind)/ o levels, respectively
B2 MEREERER kSRR E S
Fig.2 DO content and primary production at different density of sea perch

MFE3EN, MIFABRES L A, M £
DER ¥EFTHRAREREZM(P >0.05),
HERTIRE & B R T B BRI ST - B el

MRS R R KB, XA SIFE RN
BEAX, B24H, MESMTNER, SR
,EEEC 28 B/ )FERPHMIEERHE
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Intensive polyculture of sea perch with
Chinese shrimp and red Taiwanese tilapia hybrids

WANG Ji-giao', LI De-shang’, DONG Shuang-lin?, WANG Ke-xing?, TIAN Xiang-li?
{1. Delian Fisheries College, Dalian 116023, China; 2. Ocean University of Qindao, Qingdac 266003, Chine)

Abstract: Stocking performance, productivity and carrying capacity in intensive polyculture of sea perch( Lateo-
labrax japomicus) with Chinese shrimp ( Penaeus chinensis} and red Taiwanese tilapia hybrids ( Oreochramis
niloticus X O . mossambicus) were determined by using 6 land-based enclosures, each 5.0 m % 5.0 mx 2.0 m,
fitted in a closed seawater pond(1.7 hm?) from May to October 1996. Three densities of juvenile sea perch
(0.76, 1.52, 2.28 ind/m’, body weight 69.6 g+ 4.5 g) were stocked respectively into 3 enclosure — anchored
floating cages, each with the same mixed densities of shrimp(2.28 ind/m?, freely in the same enclure} and
tilapia (0.24 ind/m?, in other cages of the same enclosure). The sea perch were fed fresh or frozen fishes for
140 d. Each treatment had 2 replications. The results showed that the mean final body weight and survival rate
of the perch decreased with the increased stocking density. The productivity and carrying capacity in a seawater
pond for the perch were 3. 26 é/ d-m? and 2 500~ 2 800 kg/hm?, respectively. The final body length (10.25
cm), vield (58.35 kg/hm?®) and survival rate (17.55% ) of the shrimp were the highest at the perch density of
38 ind/m?, and the shrimp productivity was 0.43 g/d*m?. The optimem stocking density of the perch {70~90
g/ind) was 35~ 38 ind/m?® in net cage culture and the optimum stocking proportion of perch, shrimp and tilapia
in number was 1:(3~4):0.24. The role of the shritap and tilapia in the regulation of water quality and utiliza-
tion of the residual feed for the perch was also discussed.

Key words: Lateolabrazx japonicus ; Penaeus chinensis; Oreochromis niloticus X O mossambicus ; polyeulture; culture model
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