B2 EBE S
201349 A

bW HE REER

JOURNAL OF SHANGHAI OCEAN UNIVERSITY

Vol.22, No.5
Sep., 2013

XEHS: 1674 -5566(2013)05 -0713 - 07

X4 -4 % £ -E S 4% A S5 A0 7 2 SR A SRR PR O R

PRAE, MEE, XAF

(1. BiEREReE RN FBRAKK - FIR IR E LR E, Bif

201306; 2. bigRB ARG & LR E K™

SHYNRIEE ML, L 2013065 3. MR K RHCARRA ] HERg #E0 - 571100)

W E: AREFAPESTIF-S R AR AR EER P ARFE
& B HUAR RN 2 B R AOR MA BRI M e, 78 21 N =S
KVBHE (5 mx3 mx1.2 m)H, FFfE3 x2 WXUERLE, B E
3FERABSFEE( 2 M3 B/m’) 52 fie 4k mg(10.0
530.0 o/ ) AW R SEI4H , X AF B SR AR Xt I, 5236
AR P RREAREK U KA F R R R, 25 RERH, SXTaFg
FRAA L, Z R AR AT XTI B TE R 4R 1.9% ~13.6%
FRPE AT AR R B BE Y E (P <0.05) SR AR AR
GExH RPN B A R SR E 4y 44. 4% ~ 62. 5%
19.4% ~29. 1% , B2 & TR 3 U 26. 7% 1 8. 2% (P <
0.05), BAERIEERMIFTIM MERE R 30.0 /B .2 B/m” 5

3 B/m?,

H T, JLANEX AR 2403750 7 N R T
H 25/ 5 MR B2 [ R, K & 5 1 AR X i 7 X
IR R BE LE MR P, AU BT K BB, di
e X R B A K [ B3 KT 4R R U
FFH H — R i K B 7 SR S AR K B, R
BE & ERY IR B K B R B K,
B ERKIRE GRS B BRI BB
FARMK B E Y HITL R BI D T IR L 5L
tio BIFRRM, R HAUE 21% ~22% KA M
6% e A 1 AR, 3R 4R 1 R B E 3R B K A
FERRAE Y, o, 4% 57% AR B EFRE
K, 14% SR BRI R P .

28 IR IZ IR EE A F55H (integrated multi-trophic
aquaculture, IMTA) 2 F558 S Fh (ANUF2E) , MRk
TEALH R Rh (aniEsE ) , BOBCE ALY By (i
LA TR FITTIEY) A & W) 16 [R] — K ik v 34T

YRS HHA: 2013-04-19 f&E H#A: 2013-06-05

MRER: ZERRGEHREE M
E AR SR AR A, A SO H A F
JLREER SRR SR8 AN HR- 4 R
PR BL A, AR % G XTI 5
55 3, R EMUE T HAESUR,
B3R T FERLEBE R 2, A X aF
HUFRFHAE P 8RAE T —FMERR AT 22
B,

KW LRENIF; S8R5 657
¥e ; BRI

hESHEE: S965. 125

XEktRRRS: A

FI M — AR, R — PR AT S 5
IR B AARFEEFRERWFFEED S
WA F AL A BB I R B AN, IR B 78 43
FIF B SRS KR B 1, R e g T
RBEFI RS,

4 8% 8 ( Scatophagus argus) 5% £t B PEA
o, BB HERIKE A, it Z PR 1158, 5
F AR 3= ML, & A5 H AR5 IR
F1870) ZE3E (Ipomoea aquatica) A A< TRGE , 7= B
L, EREE MR RAEYAE K P AR, BT T
My A I B K L SR b 3 S K AR i AL, BUS T
RIFHRCR T i, A 305 3% W b 3R
YR R & 4R 5% B VALAS T, LN st
W42 R - RS SR FA A X 1 IR B ROCR FX 1) Bt
R R BB

E&WE: KWZ RS- LSRN H (222889) ; HE ARB¥#HF R4 (31101914) ; R ERRIRRS T & LI EHEREFK
FEEh YL B Rl R (ZF1206) 5« = 7 B SRR S #1550 H (2011BAD13B01)
TEE B WITRAE(1988—) , 55, WL W5 A: , BH9X 0T 0] TR 52K 7= 57 543K o E-mail ; huzhenxiong1988@ 163. com

BIE1EE: XIFF, E-mail ; 1p-liu@ shou. edu. cn

http: //www. shhydxxb. com



714 B\ W ¥ K ¥ % #H 22 %

AR T

1.1 SREigit

ASLHRA 3 x 2 N R B, Bl EA R
TRV B 45 Bk £ BE 0 LA I TR R B AL 2R 4
P A BE2H H FLAN X S B TR 4 BE 2 O 80 8

/m’  A1,A2,A3 &R MMM 10.0 o/,
MFREE SR 1.2.3 B/m?;B1,B2,B3 444
AR 30.0 o/ B, R B FE 4T 1.2.3
B/m?, A b 6 MSLE A i AZESE, X4 C
JxtUREESE , B A3 3 AT, 38 21 IR
o WFE 1R,

F1 AXBRELESARR

Tab.1 Experimental design scheme

QbEg Al A2 Bl B2 B3 C
R RERE/ (RB/m?) 80 80 80 80 80 80
SR (o B) 10.0 10.0 30.0 30.0 30.0 -
SRR/ (R/m?) 1 2 1 2 3 0
MR/ (/m?) 153.3 153.3 153.3 153.3 153.3 153.3 0

1.2 IBEGESREEE

A SEYGLE b WG K S A UK 7 5 5E 3
17,3347 8 Jil, FFFHM NS mx3 mx1.2 m [
FHKVE M, IR 5E F Kk B 5758 5 MR T OE , 3
BER 1, HRBE T REAML, 855 4K AL

SERR . FAFEMBEER S, FRWEXF

IR 5 E KR, SLREFE N SPF 3 —4R
R EXIRE , B E TR R B K = AR A BB
N FEIRRAL ; BRI SRR B T AR W KA R A
B FISRBE; 23R B e % &8kl b
BEERDERAFRE

JIR SR E A 5 IR BRA 3 d, AR5 AR K
B AL E T, B 24 h, FE KPR T4
JEEAFREMK. LRI PI RS ERE N
0.05 g, R AMASEETEI 3 d, ZELEFAN
W& 5 RO R, [ B A 283, AR FL B SRR
IRMRMAE R S BAR . B 52T 3 [A) A 4
K, RTEFRFE AR 508 B T28 & B 225 Bk
g3, R FRAE M 24 h AN [E W 7R S (BREBTBRAE) o

BRIE 3 WK, B E 4535k 8:30,13:30,
1830, B RIXMEHUFHEM 3% ~10% , IR
BRI BE K EERAE YRR, LR
JIt FRARDRERLAS 23 51 OF CRRtR) Fn 1* CRLAR 2920 1
mm) , SEHHA AL MR AR RL, A 7 & k), BR
e A AR R B AR R &
1.3 ZERMNES S
1.3.1 UK B bn il &

SEEG A 1R, 458 9:00 Bl E — IR 45 Hh
£A(DO) R (T) .pH MBI, H DO A T
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W,=W,/n (1)
B, =B, -B, (2)
$ =100 x N/N, (3)
R, =F. /B, (4)
Ry = (InW, -InW,) x100/t (5)

W, W, IR (S 4k Bl IR TR
H(g) st NFRFERE (d) s W, XFEF(eEkf) E
(g) 3B, JXUF(E&E M) ¥ & (g) ; B, B, IXf
HF (&) MR AR BE (g) ;S AR (&5
) FETE R (% ) 5 Ny N, g FRFE ) i R 28 K X6f HF
(&) BB () F, HFEH MR ERELE
&#(g)o
1.3.3 Rkl EBE A R R A 2

SEH W0 NG R, SRAEXT R &4k TN gk
SRR, U 45 FE 5 B AR BB & IR B
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B, WEFESEERRES . R SEE
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SR TR AR
BB FILH(% ) = (A-B) x100/C
R A SRR AR L (BE) 05 B ST
TR (BE) ST 5 C B ASRDR B RL() B
1.4 Git5aH
IR T AR AR, R SPSS
17.0 BR{FEFT ANOVA 2[5 % 07 2504 , 2 41 ]
HBEW T, MR Duncan KT EE
85, BEPEATFEN 0.05, FI Excel JEI7EIFRALD
3

2 iR

2.1 JK[RiEtR

SR, 2P E KR AT FE D 27. 9 ~
309C(H 1), IEHEAZMIEE N S5.84 ~9.38
mg/L, H BESCK HEAT AT T W, SR 4 C AN
flb 4 T REE AR SR A4 40 pH 2L KRB
7], SeZ i R AR5 3 T Rt . S B
PIRESE S BEAT R SR I/, SEIR A 3, BSR4 B
BEMR T HABL . LSS, & 20 18] L LB A 18
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Fig.1 Variations of water temperature, pH, DO and transparency during the experiment
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F2 TERPERBAFEEVHEKER

Tab.2 Growth performance of culture species in each treatment during the experiment

o Al A2 A3 Bl B2 B3 C
M RREE A KR % 7.26+0.02° 7.20 £0.06™ 7.13 £0.09 7.23 £0.14> 7.12+0.11% 7.05+0.03° 7.46+0.01*
TFIER/ % 65.7+1.3* 58.4+0.8* 56.5+0.7°9 61.8+1.4® 63.5+0.9* 54.0+0.7% 52.1x2.6°
TR REL 1.73£0.09¢ 2.02 +0.15% 2.17 £0.13%> 1.87 £0.11%* 1.93 £0.09* 2.39 +0.22* 1.95 +0. 16>
LRATETER/ % 100 £0 100 £0 100 £0 100 £0 100 £0 100 £0
HrE KR/ % 1.45+0.04> 1.41+0.06> 1.32+0.26> 1.74+0.17* 1.64+0.09* 1.61 +0.14*

£ I ST EERE R 1.68 +0.06" 1.83+0.02* 1.79+0.03> 1.67+0.12°> 1.34+0.02° 1.33+0.06° 1.95+0.16°
H: AT A ARFRVNE FRE RR A B EFHER (P <0.05) frfAHF/NEFRERRAR LB EEESR (P>0.05),

g ERRBE, A BERTHASL (P <0.05) ;5
Bl mB2aB3 FRH BB RAR, BB R .
2.3 @EBEFIAE

SEI 4% 41 % fRDRL AR A B LR 3
P o 45 2%F R X 28 R R SRS Ol 20. 4% ~
30.6% ,H.A, A1 21 %F R 5 &) ) F 2R (30. 6% )
HHUF fdF Rt BE BEET A2,A3,B3 41(P <0.05) ,{H5%f

s 50 UL C RBEES. B A2 5 Bl 4, KA E KA

i X R 2 5 8% (P <0.05) , HLBi%: 5

2 20 1 LS VR A K, X R RO PR 84 1B 2 7

% 250 Fio ALRA TR AR AR 2 7 R

1500 B KA TR (LRI, A

0 e _ FIZE SR ) Xt 2 10 ) JE SR 9 L 44, 4%

S p 23 62.5% R EE THFHFH(P <0.05) ;B2 Hxf

2 REAREEAFEAFEENTHER A EF R, A3 62.5% , H 5HALL (B3
Fig.2 Production performance of culture species AN ¥R EBZE(P<0.05),

ARG DA S 5 B (P <0.05) 48 LR, &R SRR BRI 0

HAR/NG F RS FR gl T BB %5 (P>0.05), 35 9:6.0% ~9.7% 3.6% ~17.3% H15.1% ~

6.3% , 5 41 Wy X i B B R 2RSS L M 8. 2% ~
FRPHAE A, B3 A= B (XMEFMEEMA)  29.1% . K412 84585 F B 55 A
TSR R B (XA ) M, 5 B2 4 Fy ) P 2 B MR B2 S

®3 ZEAHELEBANRABEHFAER

Tab.3 The efficiency of nutrient recovery in all treatments during the experiment period

¥k Al A2 A3 Bl B2 B3 C

)

XoF URF FH 2/ % 30.6+1.7°  22.8+0.6% 21.2+0.6° 28.4+1.6* 27.8+0.7° 20.4x0.1° 26.7 +3.4%
£ F R/ % 6.2+0.3° 12.7+0.9¢ 18.5+2.5° 11.6+0.6% 23.7+1.7> 29.5%3.4°

PESEH R/ % 11.4+2.6 8.9+2.0 9.4+1..3 9.1x2.2  11.0%0.9 9.6+1.0

MR % 48.2+1.8" 44.4£2.2> 49.1+1.5> 49.1x2.4> 62.5+£3.1*° 59.5+2.7* 26.7 £3.4°
B

XoF URF FH 2/ % 9.7+0.2*  6.7+0.4*  6.2+0.7° 9.2+0.7° 8.9+0.4* 6.0+0.2¢  8.2+0.3%
£ F FA 2%/ % 3.6+0.1° 7.6 +0.4° 10.5+0.3¢ 7.0+0.3Y 13.8+0.5"> 17.3+0.7°

ZESER R/ % 6.3+1.2 5.1+0.7 5.6+0.8 5.3+1.0 6.1+0.4 5.8+0.5

BF R/ % 19.6 +1.0> 19.4+0.5> 22.3+0.8> 21.5+2.5® 28.8+1.6*® 29.1+1.1* 8.2+0.3°

i FATHIRE RFR/NE FRE RN RA BEEZESR (P <0.05) 458 HF/NE FRERRARTEEWZESR (P>0.05),
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3 g

3.1 FEFEEXIKE pH, B EFEHRER
=AU

SEIGHAIA 7K IR N 29. 7°C , HAS AL IR BE4
AN TEXT BRI 4 R IS IRVE B . LI R
W &SRB KR DO Y2 B B I T FEE
JE R P BB B 5L B AT, SR E 1t P9 X IR R R
HAEYRBEHK FER RGN ; 5350, BT L%
BRI AR K , 238 BUIRFE WA HLR K & R IE
FERBWMAT . SR, AR M A
KB B AR, H P IR R AR (S. 84 mg/L)
iR 3 E vl K B bR HE SRS K AR 1 DO & &,
BUFR K, @ AIFE IR R8I s R
SR ARSI p B RS AR R T
HRHHEREER, TREEH TAL RS
o P A, AR KRB EEZ A LR 3
FK,

W R, LB iR &S pH YO 7.8 ~
8.6, 2R 7 ~9,MKTF 7 B, W AFAMEA K
A5, EshZ e . R RE . S E
YL BB AL R BE = A WU, ARk 4 pH ™
ASLg 454 pH ZEXT R 3236 Bl N, ZE R A IS
BB TR, FTREH TR BB LY 2R IREAE N
BRYE 2 1 M. LRA IR 4L/K A pH W T 3%
H, AR EMFEARRENRET, B TS
BREX REEA BN NERE, &G AR E
BE/D, N4 R B IRB T8, & 415
B B B TR 14 T, X 52L& i
FEERAE ; MEEA SR MBI 3= TR
AH,JEHE] RS &8 A KB R EHE Bk & T
SORLIY BB LRI K
3.2 FEAFEEXMIFFEEFRNM

ARSI, R B SR A, 5 SR PE 4 X R A
EREET 1.9% ~13.6% ., YUAN 2V R[]
% B RS 2L B HE A LR MR IR 3R, dAg
B TRMMEER, 56 Fr 5 A /B 5 X MR AE IS
= JRHEFRERE B AN REMRRERWEE
FIF LA B S0 7K Ak o B B SR R R, ik
THAEFHEM P EFRYWE, WA T EYRR,
NI HF A 4 30 55 40 X B0 35 S B 47, LAk,
TENDENCIA 2 558 % 3R, 76 %t 4F-2 JE R 57
M, e Y BT 300 g/m’ B, BRI

BRXTHERFE T F & R IR 3 K . AR S2 36 P SR
4kt 5 5 £ A MR A0 A B ST o, T BB R 9
ABALAIVE R, X B0 AR P 3 = AR A
3.3 FEFEER I HER AR

ARSI B FR A R B AR K B R R AR
AR, BT A A ERHE B R D RS 5
FE X R A7 TG 2R e, R, o SR B R AE 4 R
W A 08 T B 55 2 10 J PR AT BB R 4 SR M o
K EYFEF BRI AP P, R B3 44h, K45
£ FRFELE X U A K B 4 R AR MRS 5 B 1 RS [
ERFABE, XEW, YeRANEVETES
B, X MR AT 38 A 45 B K A B 22 ) R AR TERL SR
BRIV R

FIGRE , K S ERAdLSEANER
BT /NI S R AL, X TR 5 AR R H A 4
BANBEIENAE R, Al HMHHFRY C XTIF
GrEERET 12. 8%, WIFER REEMKT
11.3% Y RFiBE GaFHAT R REE. hT
LA TSN T A R A IO AETE , W IR R4 AR
G g B R R R O TR SR A, X T
B R ARE T XK AR R A R AR ERHR I
R TIRBA R, YUAN & AR RS tfg
BT _EIREILE R
3.4 FEFEEREBFHAENEMm

AHFFEH, X R AR R e S A Y A A RYE
Bl 43514 20.4% ~30.6% F16.0% ~9.7% ., |5
HHF5E H, BRIGGS #l FUNGE-SMITH " B3¢ %
B, 7E BOAR A 2416 37 5 b o, 5 X 580 B )
R4 5K 21% fl 6% ; 1 TEICHERT-
CODDINGTON %) i 55 22 B, B 35 |4 4 R 76 2
AL IR X R A AR N 28% . _ERBF
FAE B SR - 5AHIFFT A X R B 208 A FE R A8 10, {2
IO AR T 5508 R G0 L W (DRI R 4 4k 2 I 28
)X AMBEE B R, BT, L
YRR SR A - R RN R E R
BIRFEMF HRRA, X FREA R fEA S0
FEKEPEBRERYERE, NN —ERE LSE
fife R e SR A PR TS YL IRl
3.5 RESREFEARNEE

ATIGE N = H K 2% A BE A% 2% WIS 7 TSR
T A SR A SR T A FI 2% B, BRI
HERMABA RS, FRESRE, &&A
AR 30 g/ B, BN 2 BBk 3 B/m®,B, il B,
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A study on production and nutrient recovery in an integrated culture system
of Litopenaeus vannamei, Scatophagus argus and Ipomoea aquatic

HU Zhen-xiong"*, HE Xue-jun’, LIU Li-ping"*

(1. Key Laboratory of Freshwater Fishery Germplasm Resources, Ministry of Agriculture ,Shanghai Ocean University, Shanghai
201306, China; 2. Shanghai University Knowledge Service Platform, Shanghai Ocean University Aquatic Animal Breeding Center,
Shanghai 201306, China; 3. Hainan xinji Aquaculture Science&Technology Co. Ltd ,Haikou 571100 ,Hainan ,China)

Abstract: To investigate the effects of different densities and sizes of spotted scat ( Scatophagus argus) on
production and nutrient recovery in integrated culture(IMTA) system of white shrimp, spotted scat and water
spinach, an experiment was conducted using a 3 x 2 factorial design in 21 outdoor cement tanks (5 m X3 m X
1.2 m). Combinations of two kinds of sizes (10.0, 30.0 g/ind) and three kinds of densities (1, 2 and 3
ind/m’) of spotted scat were set, while three additional tanks with shrimp monoculture were used as a
control. There was no water exchange and feed input to all treatments was limited to the same amount. In
comparison with monoculture, IMTA model increased the shrimp survival rate, total biomass and combined
overall FCR remarkably. The combined nutrient recovery in IMTA tanks was significantly higher than in single
shrimp tanks (P <0.05), ranging from 44.4% to 62.5% for total nitrogen and from 19.4% to 29.1% for
total phosphorous. The optimal stocking density and size of spotted scat were 2 or 3 ind/m’ and 30.0 g/ind.
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