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(F & ## X F, 266003)

BE A48 XRAE(Sm X Sm), 47T HHE XEERR P BN
( Penaeus chinensis )5 & % 4r % 3E % ( Oreochromis mossambicus X Q. niloticus ) 8§ AR,
BRAN AXRFIERAEST, ST AEE 45.0% ~86.7% (-F3 664.2%), *EH 75.7~
111.8 kg/hm>(57 d), £ F H % 0.19/m? - d. Rt B 2F3Fe9 5§ A % 170. 0 kg/hed,
EAPRXEEBAGACREEINBABAATERLIT AMNA AAMHESFAK, ARRE
FHe#FEFGEX10° E/hm2) &4 T, &IFREHNRAHRL S 123, FEAIF(HREK S,
55 cm) B4 BIE AT A 24 ¥ 10° A/bhm” £%,

XA TEMNNF, aF e, BALE, B RICRKLSH AKS

BRAERERKMERABERAZ —, RRER R BITHR. RAYRMHRN
ERHN, MEHRAHITHOEE, SAkBEalFRRNRREN I REEFENER.
AR, & B3 % A% M E 5% 4R A B MR T A9 068, BF 5 % AR 3 2R BN X AF ( Penaeus
monodon } B R X ¥R ( P. vannamei ) MEROKFRIH P K0 BF ( Macrobrachium rosenbergii )
TR BT — B B Yo I 398 R 70 5 5 3% B 00 300 A A 3% S BE A 1L, T 52 & R AR HE 7 A+
M EF(P. chinensis ) BIWEFT, MR WIRIE, ABFFER AIERS KB, BE T &AL ik
FHBERE. BOER R 7S REAR T

1 HB5HE

BT 1995 FEIFEEETREATREAL BB ZFIFHHT,
1.1 R, B ME
TR RS R BRI A SNSRI R EB LY M (Omossambicus X O . niloticus ) H1
BEERCR) . TR AFEFRAE RS K- EELE 5 20 SR,
1.2 Rt 5NE
4 MERSY BIME P EXHF(12.24.36 71 48) x 10° B/hm?, Ti & W4 B 4k 4 1B
W E M. 1997-01-23
« AP RAEREEH R B.PD-B6-7-3 ¥E WIFMAE SR RHSAHSHEMRLE REEARAREESER

B H (39430102 5)“ 3 IF MR S L SR ML A" WA ELR.
» » BUAERNTEANFRBEFREAELE.

PDF SCH{#i ] "pdfFactory Pro" X Hfix A% www. fineprint.com.cn



http://www.fineprint.com.cn

36 B KB 5%

B R—EE 8 x 10° B/hn®, FPIHARPAMNBIFE, KM RAEN . HGIE
25 kg/hm?. d, HIALARES 2UBE 0. 15 mg/g (N)YFIBEAL 0.015 mg/1 (P). N B4 A HEAE 1 &,
A LR LR, RS 4 M HEREYEE 40~60 cm AN, BR
PR IR W 2 RN N:P . KBS HIFHL 2 K(4:00~5:00,14:00~15:
00), | IFHL 30min, FEHEAHAK, A EREMBRHKE.
1.3 BEKKRE

5 10~ 15d #2E 1 WHANFAERITI. MR AEEEEILaERE, F s 2BRE,
FHHA BRI K TR R,
1.4 ZAFhRHEHRHER

Bl 4 B RS B Bkt iE B 7= AR b 3 A X MR AR 7= 0, DABR A 38 B R B R B RO B
X ST BV RO SR e R 78 A 14
1.5 8. BRI RERFANEERN N

S T SRR AT A, A S A T B B A A R A R E AR
MRS ARSI AR RS AR HR . HPRUJLRMSRE RO 1], RE—
TR EN . '

“EIF B AR = (AR EAE B +a x TR M SR EBIRMEIR")/
(a+1), H a= SFVBE/ B AHE, ASCEE a=5,

2 GREHH

PEXERT 19954 7 H 20 BB, REOFEAT 7 A28 ARFE XRTFOHIS B
LR, SRETE 57 4, BT R 49 d, EEHRIKE 19.7~31.9C, ¥ 30.0~35.5,

2.1 &SRR E R & =5 _

4 A ER TR RE R, R, THAFERANERE 1.2, FEXNIFMEES
SHBERFMEE(r=-0.9902); HFER0.19 g/m’. d AR AR ER A FR AR b4
EXUFRE = H, EEAF S RERERIE 100% ;SR 5B R B FHEX
= -0.9702), AR SHERAEEZAME(r= -0.9694),

1 HERSEMIRHHEIEREE IR
Table 1 Informations of stocking and harvest of shrimp in ihe enclosures

KM Stocking W  Harvest
wi/ B=R/
A L BRI/ R TS YU it
(10%nd (grind™1) (ke'bm™) g al K/em  (g.ind™D) {kg* hm ~Tkg*hm™3)
Enclosures Body Body Body o 471
“hm~?) Body Total rates K Net  Standing .
length . length weight roducti Daily
Numbets weight weight production  crop production
D 12 §.55+0.54 1.69x0.49 20.28 B6.7 9.58+0.57 2.67*x1.16 80.29 100.59 0.14
Dy 24 5.55+0.54 1.69%£0.49 40.56 71.7 9.26+0.78 B.86+1.34 111.83 152.93 0.19
Dy 36 5.55+0.54 1.69X0.49 60.84 53.3 B.98B+0.87 B.12+1.46 98.31 169.]_.5 0.17
Dy 48 5.55+0.54 1.6920.4% B1.12 450 B8.53+£1.02 7.26*1.57 75.70 156.82  0.12

2.2 GIFMEKERIFR RS
SEFRRESIERERREERELE 3, KAEFME 045, HERPIHEHER
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(REMEE)HEHEEE, EPINORCTERX S SEE, HIFRLTY
FERAMCH B ERSBATEEAMEL(r=-0.9946,r= ~0.999 6), XTF7EJ5 BARYBRAT
W (TR ) ABEGE 0, Dy, Dy, Dy 3 P B X 50 767 Bt HO AR 383, B4 D, 9B, eLATIY
52, $ ) 2 B £ KT TR SR 40 s AT X IR B0 A A1 8 169. 15 kg/hm?,
EPNESEaE et KERELE 4, TUEH, PHRaERAGERBIS
JF 20d ZE BRI, RS BHIES, AR EAR T BRI T A 10 S AR A R —
R HM KR, h S AR RAMAE R,

F2 EAMARLTIESMNHFIBIEWR
Table 2 Stocking and harvest of Taiwan red tilapia in the enclosures

H¥E  Srocking Yk Harvest
B B/ i/ BER/ AW/ RER/ BER/ arFrk/ ABER/
Number of  (10%nd bm™?) (/g-ind™") (kg-bm™2) (/geind™!) % (kgrhm"?) (kgrbm H)(/grm 2d™)
enclosures Numbers Size of fish Total Size of fish Survival Gross Net Daily
weight rates production  production production
Dy 8 113.2+11.2 905.6 138.5f42.6 100 1 108.0 202.4 - 0.41
Dy B 81.3+12.7 650.4 103.5+40.6 100 B28.0 177.6 0.36
Dy 8 BE.9+13.1 711.2 109.9%58.2 100 §79.2 168.0 0.34
Dy 8 B9 ¥+11.6 717.6 109.4140.5 100 875.2 157.6 0.32

F3 SEMPEITGASNEE
Table 3 The instantaneous weight — growth rate{ IGRw)of shrimp in the enclosures

8418 Sampling time y Dy Dy D,
1995 - 08 - 02 6.02 5.45 5.16 5.00
1995 - 08 - 12 5.46 5.65 5.16 4.72
199508 - 22 3.13 3.00 2.63 2.7
1995 - 09 - 01 1.49 1.31 1.57 1.03
1995-09 - 15 0.19 0.05 0.09 0.07

£4 SERTTEENERMT NMERE, X £ S{g) RRAHEEE R,(W)
Table 4 The growth{ measured body weight and instantaneons weight = growth rate, Ry (W)
of Taiwan red tiiapia in the different enclosures

atiE Dy D, Dy Dy
Saropling time {7 Body weight & Body weight {k X Body weight X Body weight
X+s(g) R(W) Xis(g) R(W) Xz*s(g) Ri(W) Xits(g) Re(W)
1995-07-28 113.2+11.2 81.3+12 E8.9+13.1 99.74+£11.6
1995-08 - 10 120.7 0.a9 85.5 0.39 95.4 .54 96.4 0.5%
1995 - 08 - 20 130.3 0.77 9a4.7 1.02 103.7 .83 105.2 0.87
1995 - 08 - 30 136.0 0.43 100.8 ‘0,62 108.5 0.45 108.7 0.33
1995-09-15 138.0+42.6 0.11 103.53+40.6 0.17 169.9+58.2 0.08 109.4%£40.5 0.04

2.3 HEMAYHEEE N MBER S B A

SR, FEMEASEE 87 1K, FLIE 97 K. B HUNE AL B RS UR B IR B A T 3 ok,

R3S H R Y 13.23~19.41 kg/bm?+d, JRE 3.71 ~4.47 kg/hm®-d, BB %% 0.85~1.05

kg/hm’-d, & EREE %R A IS AR F AR LRSS, EMLRHERE
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BB B A 2B 136. 59~ 169. 04 kg/hm? ¥ 17. 54 ~22.82 kg/hm?, A BBRH N 7.41~7.79,
£ MRS L B X RN 4.47% ~6.69%, WHBEA R A xt FI K% 1.83% ~2.96%, 3
Pl D, B, AR U SRR R DL D, B ; XA B AR R ELL D, 71D, B#&.

85 SHEMSAIRH AN BROHAER
Tahle 5 Utilization ratio of N and P by fish and shrimp in different enclosures

BRE Numbers of enclouses D, D, Dy D,
WA SR/ keg-hm?  Quantities of applied N 136.59 146.08 157.15 169.04
ARG R/ kg-hm?  Quantities of applied P 17.54 19.46 21.03 22.82
FFEMA NP E Applied NP ratioes 7.79 1.0 7.47 7.41
fa¥FX N 848 %) F FI%E Total utilization ratio of N by fish and shrimp 6.69  6.43 5.4  4.47
£ ARRE N # SR R FI®E Total relative utilization ratio of N by fish and shrimp .12 1.15  0.97  0.77
EIFTE P #Y B #3 F] 2 Total utilization ratio of P by fish and shrimp 2.96 2.66 2.28 1.83
MAFRE P B R FHE Total relative utilization ratio of P by fish and shrimp 1.15 1.15 0.97 0.74

2.4 HWEEMREEERBESNR
SR B 5 25 B P T BT A5 B M R R SR A R S AR T A, TSR R e, H
B, D, M AEF RS AR BB (1. 14), BRTWHEINY, ERENP FEARMFE(S
X 10° B/bm?) &4 T, A RERGEREBACL 1.3 8548, P EMIF(FK 5.55 cm) 8
BEMFED 24x10° B/hm®> KARNE,
*e6 EHEMMPANROTHE

Table 6 Assessment of production efficiency in the different enclosures

BERE Numbers of enclosures Iy Dy Dy Dy
SMESHRIEIR  Synthetic index of fish 32.98 26.65 25.61 23.78
SRHTHE GBI Relative synthetic index of fish 1.20 0.98 0.93 0.87
KRG MR Synthetic index of shrimp 9.13 10.74 $.37 7.34
SRR SR AA8EE  Relative synthetic index of shrimp 1.00 1.17 1.02 0.80
PAFRRIENE  Total synthetic index of fish and shomp 1.03 1.14 1.01 0.81

3 7 i
3.1 (FrEEAgn7k

T SR RR A R SRR R R A, DL SR = Bt AR —. Rubright 5 RiE M
B BAHR AR 55 B ML AR SR P W AR SR (P . seotivostris ) BT 8, SRR A MALAL A= B
HBREN—¥, Subosa *ﬂBautistam%fﬁﬁmﬂﬂﬁ%mﬂﬂﬁﬁﬁ%ﬁﬂ%ﬁ%%%#ﬂ%
62.9~96.01 ke/hm?, TR A4 hm? M 1 « X3¢, FHELHLARIRE 180 d H9E=RTE 170.0
~218.9 kg/hm®, 2 LW X UF L FEH 57 d W E=RAE 100. 59 ~ 169. 15kg/hm®, /+F
Subosa F Rautista FE =B 2E, AXBFRBERE, Lo ARNFHE, FHK, BRR
ISR, FFUERABEE R EER,
3.2 R TFHIBFIFNHEH

R E B EFRFER R AR T R I0B, MR E] 5~ 6cm BEFF RAH IR SIS R
AL, MEAE S3E ] R aR b R S IR SRR, R R E, HTBI R RRER
7, 2 EMIFRA S FHRAABENIERS B P RERS S RRTR. KeRPA
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28 B % B E XS B A A FEE IR I A B BT 5 39

S F X R AT IR KB 5~6cm. HIE hm? 753 10° BHHE, iHERAH
210kg/hm®, =323 A1 AE FR 4T B9 60 80 170keg/ hm?, B1 F AR R LUEN 69 A 5F
jB3%, 7O AR, FHUK, RERTEEFRIR R, S g ERE) 06 7 PR,
3.3 XFadBAR. BNFI AR

i HE 5 S e of 8 o L B AR P 3R 4 R L8, Hopkins 2051 B 55 48 2410 3% HF & 0L
FEER A, X EF R R A A RN 5.86% ~6.47%, T Briges % AP B XHEFR}
SR R 22 BR AR R AT B2 24.0% F1 13.0% , R SIS M IR 75 £ X 20, B R R 4
$1H 6.69% M 2.96%, 5 Hopkins MERE A,

$ F X W
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Basic studies on polyculture of Chinese
shrimp and Taiwan red tilapia in
fertilized seawater ponds

Yang Hongsheng Li Deshang, Dong Shuanglin Wang Kexing
{Ocean University of Qingdao, Qingdac 266003}

Abstract 4 land — based experimental enclosures(each 5m X 5m in size)set in a seawater pond
were used. Chinese shrimps ( Penaeus chinensis ), and Taiwan red tilapia { Oreochromis
mossambicus X O, niloticus Y with 4 density ratioes were stocked in each enclosure separately.
The survival rates of shrimp were 45.0% ~86.7%, depending on stocking densities. And the
yields of shrimp were 75.7~111.8 kg/hm?(57d}. The productivity of shrimp was 0.19 g=m 2
»d ™! and the carrying capacity of the pond for shrimps was 170.0 kg/hm?. The chief reason for
the higher mortality in certain enclosures was that the standing crop was so high that it was
beyond the carrying capacity, so the food supply was poor and the shrimps suffered from a
cannibalism. The optimum density ratio of fish to shrimp was 1:3{by number} when the fish
stocking density was 8 X 10° fish/hm? and the optimum shrimp stocking density was 24 % 10°
shrimp/hm? in the fertilized ponds.

Key words Penaeus chinensis, Oreochromis mossambicus X O. niloticus, Seawater ponds,

Fertilization, Fish — shrimp — polyculture, Produetivity, Carrying capacity
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