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i E ARAEKGAFNRGEREEETUANFN 8 P B 5 ¥F( Penaeus chinensis ). ¥ 3E £( O . mossabicus
X 0. niloticus ) F2 83 ( Sinonovacula constricta ) BRI EREMA NP A AR F, bt AR
R, S R4 AIFEER HAaRE 5804 70.74~81.95%.9.16~10. 21 g/ind # 485.4~-567.6
ke/hm?; ¥ 3k & &9 th & Ao 2 F2H 202.4~242.5 g/ind # 66.9~ 191.9 kg/hm?; L34 BB Fo

FESRNAS5.23-6.12 g/ind # 140, 4 ~456. 5 kg/hm’,

Rtk s M B AU SR AR AL 49 Bk 3 #TEE 721 ind/

m2(R¥2em £5). FESH(EE 150 g £4)0.08 ind/m? BB (FK 3 em £4)14 ind/m® 48, X NP #

BEAAEH23.39% % 14.66%.

E@i0 THsG, P, alg s454, BB

TEXFHRIESE P, 5 % T30 10 42 4F UL IR F: Ml 7 40
BEYT ZRHEERBEIREST, HuPE
iF FaASeRAEENLRE. Shalk—Ff
AR AT m S HHT AR B G AR R
B, EEFRRD, Ry, FEAETEH
BB ARBAT 25 om KT IR, SE0
BHRE N 2 ~5 pm BT RETB, XiEHFIE
G BE R L AE A TE 25 ) b B L AME, T ELIEH
BREAED SHIR B G2 RS —EHE
A, M T E RS, T T4 A B kA
R RIS R B S0 B, BRI ML,
i A S BRI, 3R B R,

1 WEREZ

1.1 RNEER

TR E LRERE T RS K=EH 14* 6F
fitt, I BILT 3 hr?, K 1.0~1.6 m., FERRIET
B EHSm=*S5m KE1.0-1.3 m, B/ ERER

R E 1998 - 12 - 14

» R VEARHRAFE ST ST H (39430150 A EET
HRIBEEPD-B6-7- 1) R AR KK S B(96-922 - 02 -
02) B B R

BMMBAN L &, BRSNS REEEE0,
1.2 EHRHE

LRHAEa Y EHE BRI KPER R,
SR RIS N ikK B K M 4L, {8 8 L £ BE 30
B K ; SEI6 o E R ER B 08 K B E A FIA
B, SEHE, KK 2 om AT, 2%
) H RN,

1.3 XEEHEEE

1.3.1 TR BIrEZREARET 1 MEX
i ENBERPHTH, k6 T4, BHEBRETE
HEF 1 DEEAT, &R 7.2 ind/w?, FIEAMLARE
&5 AAREEARIE, B 0:20 ind/m®,0.08:14 ind/
m?,0.12:10 ind/m?, 0.16:7 ind/m?, 0.24:0 ind/m*
R pEIFI RS, SHEI TER, LHEH
T 18 MEMR. FhapFETERAKMNESD, 51
M 12 B, EHREWS A THEHRAKKS; &
NS ARE. EXREWEFHRENE L
HAPEMEF. FEE. HBEFTHNT 1997 F6 H 1
H.,7H12H.5 H22 Bfe A 17 B, T 1997
o H3A.8 A27 H.9 H3 HAS A 27 Ak,
1.3.2 EREE SBHFRE 1 MARGIEGO
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g/m ) ARSI BBt iR k. B HIMRE A &
BE.ARNAP ZRERER chl - a2 WEEHR
SEaTR EYKALRRRMBR ) Nk,

BIEREBEAN0.62 m* HWEHNE 1 1,
HEEA B XIS 1EE., 6 HEXHRME 3
W, BX 5:00~6:00 F1 14.00—15:00 £ K 1 &,
W30~ 60 min;7~8 A HEB 4 %, AR K 5%
mHE K. BhRBRBEARK (AR ENSE
WK, FEMREEEET 30.5~40.1, KBEL
F20.8~33.6C,

BR10~15d8E 1 RPREXTEMF EEE
KSR, PEMPGR 10 B, HBEK; FEaei
FREBKE, T4 EE F 7E HUH AR S0 B, MR,
FERAAE, FEBEA A BHTERET.

N.P A AE R FHENFITEHHBRGITR
PHBEER SR EHEFHE 3 @i
BHEHFEMR L3 TEERNBEN 1 HEXN
BR{EGHWA, DESHRBRERE. PN P &
M AR A AEMESNRRRREAE L
F:

N.P 3T RIA#R/ % = RESHPEF-BRITAH
NZEPER/BEAMNEP AR

SRE BRI = X IF S RS 55 & P < XH4F
FARTRLHE X NP o P 4 xR B R Rk
A FAREEA P

RSB AR, BREARER AN
THME, Ba Rl ne=aire SRR = 8. 3N
LFRAER /5458 1/6,

1.4

®1 HEXBANBFER

Tabie 1 Information of stocking in different treatments

W 4F shrimp FAEf tilapia 4EUE constricted tagelus
E:i
Wic/em Wl BFEES e, RRER o nEy AR
B9 hody length  body weight 0P e eighe NI ngth body weight (P9
stocking densiry stocking density stocking density
8C 1.86 (.14 0.06=0.01 7.2 — i} 3.13+0.29 1.7020.42 20
SFC1 1.86-0.14 0.06=0_01 7.2 156.3265.9 0. 08 3.13+0.29 .70+ 0. 42 14
SFC2  1.86=0.14 0.06+0.01 7.2 155.6+60.9 0.12 3.13£0.29  1.70+0.42 10
SFC3  1.86x0.14  D.06+0.01 1.2 164.0+76.8 0.16 3.13%0.2¢  1.70+0.42 7
SF 1.86+0.14  0.06+0.01 7.2 170.4 £ 68.1 0.24 — — 0
5 1.86£0.14  0.06+0.01 7.2 — — — — —
» BR 622.1 kg/hm® M), B4 SFC1 A&, SC HEH K
==
(610.2 kg/hm?), W L4 SF 4 RS A%.
2.1 EHAMEER 2.2 FHEMESTELY

M2 PTRLE i, &4 58 B 0 R B9 3045 Oy
£9.17~9.69 om, hE 9.16~10.21 g, FLHE
RABEG RE, P>0.05), REFNT0.74% ~
B1.95%, ERBAREE, TIFMGE=R Y 485.4~
567.6 kg/hm?, £ 1 K, SFC1 5 SFC2.S WA %
RFEE(P<0.05). PFilEmhEat sz
210.9~242.5 g, MR 5 69.0—191. 9 kg/hm?.
QiR BRI 9 R 4.30-4.66 om, TAE 5.23
~6.12 g, MIEEN60.68% ~72.28%. & : BE
KA, SCHSHE I AmAiaRANEREF
(P<0.05), MZLRFEFH AT FAKSETR
EFARE HSFHAMERT=REFA, s
HunEsEERagx.

FEHMTUBMEEEEEH T 485. 4~

&R R E TR, B I A0 N Al RS
Bk 12.62% ~17.78%,2.58% ~2.90% M1.42%
~7.31%, P FI RIS 0 H 5. 40% ~ 7. 36%,
65.07% ~11.04%F10.58 % ~3.21%, N HE M
FAEBAELT 12.62% ~23.39% [@, P #0648 4 F)
RETTF 6.75% ~17.713% M{(F 3), HFU
SFC1 #H N AL 2 50 #) I R (23.39%), B
SFAP MBS R AENER, PEax PR
ARSEEERFP MEAMABRNEARR.

2.3 BEANEFYMILE

RFe, FHBBBARL.34~-2.13 T/
h? , AP 1:1.78~1:2.02 Z [, H
SFCL#HNR, M SFA (1. 7)ETF sAQ:
1.84), XTRES B s M R ARE, MEZH
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Tabie 2 Harvest information of cultared animals in different treatmenis

ﬁ% . ﬁ.?'f group
” B H item - .
species 5C SFC1 SFC2 SFC3 SF** S
fh/em  body length 9.69*0.46° 9.40+0.55° 9.19+0.43° 9.17+0.45" 9.21+0.48" 9.54+0.49°
mEIF KE/g body weight 10.21+1.30° 9.64+1.78" 9.16+1,16° 9.27+1.32° 9.58+1.43° 9.62+1.55
shimp  WIEHE/ % survival tate 73.03% §1.05* 74,44 79.26% 76, 67% 70.74%
B R/ (kg hm %) net produetion 532.6% 567.6* 510.4" 532.4% 487.6" 485. 4%
Bz body weight - 242.5£92.9° 231.7+69.4* 210.9+60.4° 202.4+70.3° —
ijif BIER/ % survival rate — 100.0 100.0 100.0 100.0 —
BB/ (kg-hm2) et production — 69.0* 81.3* 74.7° 191.9* —
Ff/em  shell length 4.43+£0.36" 4.35£0.33 4.30%0.33* 4.66+0.30° — -
EX/z  body weight 5.35£1.19° 5.23+1.13* 5.32:1.06° 6.12+0.92* — -
et RUHEE/ % survivel rare 72.28° 66. 57" 62.67 60.68° — -
tagelus =8/ (kg-hm %) net production 465, 5° 245.00 149.7" 140. 4" — -
FAR/ gbm ) 610.2° 623.1° 551.6° 570.7% 503.0° 485.4°

rotal production in shrmp equivalent

» RPEAHATEORERTHELERS T R F(P>0.05), Data with same superseripts were unsignificantly different( P >0.05).
* o HTFEZWIFREHERTHGES, SFASATEROMER SR B HEL, Shrimp in 2 enclosures of SF died due 1o influence of

voilent shrimp disease.

B3 FENPHER
Table 3 The utilization rate of niirogen and phosphorus by shrimps, fish and shellfish in different treatments

mWE HA agroup

itetn SC SFC1 SFC2 SFC3 SF 5
FA N/ Ckgrhm™2) total N input 90,48 71.74 77.36 81.08 B7.47 87.12
A P/ (kg bm™?) total P input 16,04 16.30 19.81 19.93 15.40 15.26
R N S AR %
sbsolute utilization rate of N by fish 2.8 2.9 2.7 2.8
Rxt N o7 H A/ %
absolute utilization rate of N by shellfish 7.3l 2.54 1.62 142
AFX N R ITH K/ % _ 13.28 17.87 16.50 14,84 12.63 12.62
absolute wilization rate of N by shritmp
N SR e % ™ . b b " )
total absolute utilization rate of N 20.59 23.3% 19.42 18.96 15.45 12.62
=3 PR H AR %
absolute utilization rate of P by fish 6.07 6.3 6.77 1104
ook FagtliE 1
shsolute urilization rate of P by shellfish 3.z 1.23 1.7 0.38
AF2t P o3RI AR/ %
absolute wilization rate of P by shomp 7.04 7.36 5.40 5.57 6.69 8.75
P R0/ % 10,254 14.66% 12.46° 12,924 17.73° 6.75%

total absolute utilization rate of P

« RPGEA MR FHFNRERTHEZR LB E(P>0.05), Dam with same superscripts were unsignificantly different{ P >0.05}.

Ew YEaERTIREX, {1.77) >SC(1.20) >SFC3(1.12) >SFC2(0.99) >
2.4 HELEAREFH SF(0.88) >5(0.40), kL SFC1 & ¥, BrHiF - &
AREERATHEREFRA I FEAM S FA-BBRSTEFAHABRRRE. BEExH
MARKRABRHTEAHLE, FUSEHERN EX SFC EXAME ML W R4, B -h @i
HRTFRARAHBUAZEER ERRRS5, 7.2 ind/w® . B 0.08 ind/m® ML 14 ind/m?
MERDEY, FRSEURMENI/FEY SFC1 WAE KA MHIEEZ N 1:0.3:1,
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Table 4 Comparison of economic benefits among different treatments 10* Yuan(RMRB)

@3l BA costs P2 benefits BAPHK

group #iE 6k 2 L e X WF ? 1?@ F: 1S ajufr A total cosTs VS

nanure feed seeds others shrimp tilapia tagelus net incomes Zross receipt
5C .02 0.90 0.6% 0.59 3.20 0 0.80 1.84 1:1.96
BFC1 0.01 0.84 0.65 0.59 3.43 0.31 0.48 2.13 1:2.02
SFC2 0.02 0.80 0.62 0.59 3.08 D.43 0.32 1.81 1:1.89
SFC3 0.02 0.84 0.64 0.59 3 0.54 0.26 1.93 1:1.92
8F D.02 0 85 ¢.64 0.59 2.95 D.78 0 1.64 1:1.78
5 0.02 0 88 ¢.11 0.5% 2.94 Q 0 1.34 1:1.84

» R A B R E 1997 EMTH BT AME. The data of costs and benefits were caleulated by the market price in 1997,

%5 SEXRAYRMPSITH

Table 5 An assessmemi of cultural efficiency of different
treatments
E:i
HE fem : #_grou
SC SFC1SFC2 SFC3 SF k)

A EE
relative final body weight 1.07 1.01 0.96 0.97 1.00 1.01
HatEa R

relative total production 1.09 1.12 0.99 1.02 0.50 0.87

in shritnp equivalem

N.P ¥ A

mean comparative utilization

rate of N and P
A

relative net incomes

WAL
relative ratio of total costs to 1.03 1.06 0.99 1.01 0.94 0.97
gross receipt

FRYRER

synthetic efficiency index

i, R M R R R R R AR R R A S A
PR G bRE A T IEZ ., The relative value of some item in
some system was caleulated as the ratio of its absolute value 10 mean ab-
solute of all systems in this item.

2.5 TEAEERZ AR

B3 4 FiOR IR 35 28 AU B SR AR, B #F
BB FR(SF). W IF — LB I (SC) I - F
e fn - 4BIR TR (SFC1) MBFEF(BIFE RN
1996 FL5#RALAT), WTUEH(HBRERE2-5).
FAMRRASHETRRE BT RFLEENE
GRS, AHERES = B BEEN NP HR
RSB R T 9.0%.9.5%, 57.0%
110.1%, fERIED, W - FEARFHFRER
BB MoTRAREHNORBEERE PRESL
AR oy R,

0.97 1.23 1.03 1.04 1.13 0.62

1.03 1.20 1.02 1.08 0.92 .75

1.20 1.77 0.99 1.12 0.88 0.40

DIHG. SHREERMOERAT. EREFRE B LE
fit 3, 1997

3 it

3.1 EATEFRERMWIEAMNRAONE

FEXTER SRR A W, T ORI BUE XA, IF
WhHESHEAENFEAESA Y. RK, B
NE R EY, AR AR IFOFETIEH,
I b, F A BRSP4 4% A 7 oh A R T A BRI R i
R AR 2 DR R SR —
&, R T IR P A SRt A SRR
T, RRETHMEFRDNFBE, AEZEH
HRE, RASARBEANYN NP HEETH AR
ERH A EFARFIRE T 57.0% A 110, 1%, =0
BHRABTPIFANBEESTRIHSAREEN
Y% E R E A BSm NP A ARR R
BEHRK, FHLAIFEARET 77.2% M 118.9%.
fE YN, BFZ PTG T B R A AW R R
TS E: () RFNFHFYA LRI FAR
MR, DENRFANE, T E
EREATHRBHESBHANERNDS, FEaA
LIl KRS AL B R AR e
NMEFrEFMAREMNZHEDNERREN
L910) )4 A i 8 R AT DALZE R [R) B 3R KT
R REREEITF A,

g1 T iR R R B IR &, B T RFA R
HOAR., R FEEa SN E0ED BEE
EE, iR TP b E R RO E A 5183, 8
SR AE S AT RER B, 2HEEYERMNRE
gl g TRAMNRE, ERHTREN
K, HARFENIFHBRERLLEFUAR
3.24% ~ 15.85%, WP EFEHEH 5. 2% ~
16.9%
3.2 XTFEHRF=LRFOHBESES

AP A RSN (LIRR AN RE
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FodE) F7. MR 7.2 ind/m?, B 0.08 ind/m?, 48
¥E 14 ind/m?, WAEF=BP IR A5 FEaz
R, WA 1:0.3:1, BAEFHTEEMRE
MAKBRE, LEFEZ BRI —SHF
45z LRIV BEAE . BT 1997 FEILFE KT
HHHZE S HhAJLFHERET), SEXRERT
EEEE(30.5~40.1), AMMEH T HE® A&,
EETFEFAFMGTAHECI om HEY, YFETEK
10 e ZH) VHAKRR, EEHFRF =TT
BRBRGRIFEEWRLRT, F A NgiEE
ERZE1:0.3:2 AH.

IRt T ERREL B R, MW T R F M
BB (T A 12 B) T F JEm 53 9F R
FERETAI R (46 &), FHFE . BB EFE KB RE
HH, Iz FFEEERITHOTH], B SR
PEETEEMEEN, EmMEFASIYHERR
FEEAGRREN R, THRE EEEETFT,
SARFBEAEREUNE A SHEREFHE
HHTHMLEELENEE,

3.3 X TARRFRBNETN AR

WFB SRR 60 ERE FF R, T HEH
FhAed, B 6, R4 b AL B A TR A
Aol ERFNREMEFEIE MEREEE
BEEHERF, AR ERE, 43R iy
BRI, XRS5 AN NP SRR A
FAREE, SHFAHERE, FRILER., AIFRR
PR AWESE-S, HERKFRAEAAE S,
s ataRERER B IFRFER
MAMRA, HEEAKNGE BFE, SIHIFRFE
Te— 2, B FOF st R A BRI AR/, HEH SR
SRR E R, HRFARAERK, BEAES
%, TAEtEaRmeE. i, EES A E S X
H-EmEE BRI MSEMMIFHAEK,
MHEHROATESE, MPEAR—MEAATEY
frye 2, $5H0K B A R BRI, gk Bk
&, REE SR,

(THALETRFELAERHE . Gunder-
mann ZIBT5E T 88 & MR, H A % ¥R 0 BT 7 % 4F
HSeARFHAEEL A ARNERERES
BT RS, NEHRERE, REMIF. FEh
Sgmp =R T RERE AR, B
A AERZ BT E SR U IVIR I AR A B,

EREZTRFRNEE, TRART —FIF bR
RO T HE, BEREFNNANR. WREEL™
BRSBTS, B AT HAGREASNE
PP AR MR S, 8 & XAF SR AR FE S ET R S
— PR RE.

$ £ X W
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Experimental studies on trielemented polyculture of penaeid
shrimp with tilapia and constricted tagelus in closed shrimp ponds

Tian Xiangli Li Deshang Yan Xizhu Dong Shuanglin
{Ocean University of Qingdao, Qmgdao 266003)

Abstract The studies were designed and conducted to optimize the structure of the tri — elemented polyculture
system, Chinese penaid shrimp( Penaeus chinensis ) together with Taiwan red tilapial Oreochromis mossabicus X
O niloticus) and constricted tagelus ( Sinonovacula constricta ), and to compare their ecological efficiencies.
The experiments were conducted with land — based experimental enclosures setting in one pond, in which shrimps
were stacked at a single density of 7.2 ind/m?, but fish and shellfish were stocked at six different combinations,
0:20 ind/m’,0.08:14 ind/m?, 0.12:10 ind/m?,0.16:7 ind/m?, 0.24:0 ind/m’ and 0:0 ind/m®. The results
showed that the survival rate, final size and net production of shrimp were 70.74% ~81.95%,9.16~10.21 g/
ind and 485.47~567.6 kg/hm® respectively; the final body weight and net production of tilapia were 202.4 ~
242.5 g/ind and 69.0~191.9 kg/hm?, and those of constricted tagelus were 5.23~6.12 g/ind and 140_4~
456.5 kg/hm?, respectively. The treatment giving 2 best culturing benefit was considered as the optimum struc-
ture of the system. The optimum structure was juvenile shrimp(body length 2 em) 7.2 ind/m?, tilapia finger-
ling(body weight 150 g) 0.08 ind/m? and constricted tagelus(body length 3 ¢cm)} 14 ind/m?. The total conver-
sion efficiencies of N and P in the system were 23.39 % and 14.66%.

Key words  Penaeus chinensis, Orecchromis mossabicus X O . niloticus, Sinonovacula constricta, polyculture,

enclosure
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