S0 RH 6K
20034127

O K R
Journal of Fishery Sciences of China

Vol. 10 No.6
Dec., 2003

Xt R 9% 52 it 5 R SR AL W5 X IR R A L S T 9 4 A

FEM.E MKk ¥
(P RHERE FRAFARTRELERE, LA K& 266003)

T D18 K R R A 2 A R AT R AT R R 1B S IR IR T R, FURE NS P RN SR A HE R
RARAL IR AR N SR IR B IR B HEA T VA SRR, R AR AR LR th NS P BRI A HARE EA 8
B BATRR, AFREER AR ARRRATREL AR, #IE N.S.PEGHNEREEOEFE AN,
HEMEMERHT]: [41(98.14) > MA(60.64) > VH(33.05) > V(29.68) < VIZ (126 83) ; R R AL E
O F AR VESBER AR, N FRETEN 4.5 x10° B/hm” 3 IFHIE, R IE R LB RN
1003.2 g/m’ S50 A4 7= MR, TR AL AT AR S B0 1. 01 ¢ 10" kg/hm'

AR ERE S HLA S AT R AR 7 s IR AR R R
v 143 95 ; 968, 226. 92 TR A

EAREARNEHHK AR AREE, R
W T T 7 A R T X A B LA M MR IR S
W XS ARRH BT ADREEILAN .
BEAUNBFEEGR T IRERKRSE, A%
A ABR R R KNP EREY, U ASRE
KHARBHEAHRERET Y, atzdiys
FREVRMRYREFRERS  HE, HNEK
o8 BT it AT, EUHE 1 S E R AR HE M
BRFHE SR, BHi, O E—E SR
HE ABSIBBEGNAMWES. 2LRNA
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1 MERITE

L1 R

LRT 2002 £ 4 AFT A, EFLLF—IFARF
PR RELRERHT.
1.2 [

AT 18 MEKERGEER, FRETEH

WK E N 2002 - 12 -16; 4617 AN ;2003 - 07 - 16,

E4&WA : EFE S ARBSIE B (G1999012011).

R FERARC1978 - ), B, FEIMERFEFRLTRNLE  AHE
KIEREH FWFH . E ~ mail; sua@ sina. com

T EEGE 1005 - 8737 - (200306 - 0491 —04

1.33 hm® B3, T % 100 m° (10 m x 10
m), KR LS~1.8 m, REREEHEDHY, 834
BRR 1 & ACO-009 BRSE FRFEEHHE
. MERE B LR E—EER, R
EATEMR, 8 30 om, IR ART, HF B 1L5H
HRALRERELABA.
1.3 &8

FEF Sk o B B AR ( Fenneropenaeus chinen-
sis) AP TFILTRRETH &K (1211 =
0.139) cm, FFHEFE 4.5 x 10° B/hm®, BFESFE
RART-HEA ( Crassostrea gigas) , BT BLHE T T #
K= RAS—FEHS, FE (105.60 £43,15) g,
£(10.75 £2.80) em, SCERTHH SR AER 35
em 53 S BHBNEFREKSR, BEMFHE
(12 500 +560) g,
1.4 ZWHEET

rxmitaod, T404E4, 1. 0. V.V,
VISR B, B 3 M EERE., SHHR
FE KR 0,126, 7,253, 4.496. 3,1 003. 2,
1246.1 g/m’ BEFEHIEIN 6 B 2 B, LKA N 30
*.F7TRH3IHESEH,

LREMRF 2002 F£4 17 HiEK, WA
Tmg/LEERBE 1 MHEHA. XRHR IR
K, RHFEHRRHMBRAK, RREKE(150 £30) em,
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L BUE:

WEHERES 00 XTHF15:00 £F 1 K, BRE
2 h,

SR IR AR, SER IR R 2 &k, 451
K 7:00 f116:00, R EHABEESERAN £&=
RN IR, S B S RO P BB RREAR
) 1) e 2 R 451 B, AR o I 1 3 R A o
o R L Rk R AR SR R R B R
B, S XTAREAE KOS X0 B S, DA R
XAFHERR RN ER,

THWPEE 10 d AEVNFEHRRE(r=2.5
em) 3% 1 WIBHE, BL#EE 0. Som RE RHERE N.S,
P 547, W R M A TRy, N e R Ak
AL E R P W5E R A Menzel & Corwin 8
k",

1.5 FHAKHITEH &

RIS IR N P S TR R A £ B
B AWM R R TS RN ARAED , SR PR SR
e B4 = C /8,

AF 403 HERYBVESBRELLC B3 HE
Rl MR (AIRE, S, 0 3 WIS RWEIEMAT
BARR, REENTED,PN.S B35
4.2x107°.10x10° 3 x10* mg/g,

2 &R

2.1 ER$BN.P.SH2R

FRLWMAT 30 d(RE 1) RFHGERE
BHhEEMEMELE(1.26 £0.11) my/g BEHN
(2.01+0.11) mg/g, ERBE L ABE HKERN
58.54% ; HBHEMATIE (5. 63 +0.65) mg/g BT
BF(6.80 £0.96) mg/g, ERM L HBYE, HKER
20.93% ;B TG TN (4.38 £2.23) x107!
mg/g, BIEEHI 4(7.91 £6.05) x 107" mg/g, RH
A, #K 3 80. 66% . 3R [F 8 E R IR A 4G
AREVER R E T (R AR R G B ) R
B N K EERRBE(P<0.001) ,PERBE(P
=0.021),S K PERTEE(P>0.05),

P11 EMRHGERERES NPSHER
Table 1 Contents of N.P.S in sediment of shrimnp-oyster polyculture

i BEertE 48 Groap

Itemn Sampling date I I il N v Vi
3, Jun, 1.30£0.31 1.40 £0.21 1.12£0.16 £ 15 £0.17 1.31 +0.38 1.32 =0.08
O 13, Jun. 1.06 +0.04 1.15£0.08 1.91+0.14 175 £0.21 1.7 x1.05 1.43:£0.34
Wing g™ 23, Jun. 0.8% £0.15 0.96 £0.13 1.42 £0.06 1. 30 =0.08 1.03£0.20 1.16 £0.38
3, Jul. 1.87 +0.29 2.06£0.17 1.96£0.16 1.99 £0.17 1.99+0.30 2.19 £0.06
3, Jun, 5.25+1.49 5.32+0.18 5.69+0.85 5.48 +0. 66 5.12+0.40 6.89 £2.97
- 13, Jun. 5.34£0.09 5.34+£0.20 6.08 £0.90 5.43 £0.55 5.50£1.07 5.61£1.04
B/ (mg - g™ 23, Jun, 4.63 =0.66 5.32x0.63 6.78 £0.31 5.63 £0.65 5.48£1.01 5.05 0.63
3, Jul 6.30 0. 65 6.74+1.33 7.36 £0.41 6,28 +0.92 5.72+0.36 8.41+1.50
3, Jun. 0.65 £0.09 0.4 10.08 0.3t =0.04 0.2220.14  0.22 20,07 0.74 £0.35
o i 13, Jun. 0,99 £0.23 L1L£0.41 0.70 £0.12 0.35£0.18 0.30 £0.11 1,07 £0,38
S(x10 " mg - ™) 23, Jun. 0.97 £0.47 LM=xl.21 6.70 £0. 21 0.39+0.12 0.71 +0.58 1.31 £0.36
3, Jul 0.61 £0. 53 $.3510.80 0.50 £0, 29 Q.46 £0. 1% 0.1220.03 1.71 £0. 89

o A4 F AR R A R 4.5 x10% BB/hm? ; [ ~ VISLBE AR RS RE43 30 0,126, 7,253, 4.496. 3.1 003. 2.1 246. | mg/m’,
Note; The stocked density of prawn in each group is 4. 5 x 10% inds/hm® ; the oyster densities in groups [ -V are 0, 126.7, 253. 4, 496.3, 1 003.2

and 1 246, 1 mg/m®, respectively,

2.2 FEHTTENS

& 18 LUE AR e i L 2 B EAR,
L FRE R K VAV Ak 3 4 KT 3 R4 (58.70),
20 B P VR A T 4 AT B AT MR SR ALY
3 ; 7 [ 9 JEE g Y 7 B R RN 5 SRR B HE 0 F
VI(126.85) > M4H(98.14) > M4 (60.64) > N
(33.05) > VA (29.68) , i FAKK V4 hEMHERK

TR AL R TR EE R 5 x10° B/hm” fH H
A T ( Fenneropenaeus chinensis ) {hi# , B Fe4t 45 &
HE R N1 003.2 g/’

3 g

ALBF RE AL RERIKB AT, BIRT
AR REN A SRR, HRER B
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Fig. 1 Relative Index of three multiple contamination fac-
tors N.S.P in shrimp-oyster culture with different
oyster density

FEHYTA KT NS P BRI AR ER
LA s, SEBIST, etk WM R T iRy
H) C AN FHERBD, B HFHN 10% KEF Y
BB 448, 79% K C 1 88% [¥) N JTRL (AH X4 F 1t
A CH23% N I21% ) B EE TR, Trest
PR, R4 KB BRI LB 4 B
RFEMBRER PAIYAETRN. SEREME,
0 BOD i GRS HALBEA s 1
R A BRI R IREM I kEE
A YRk N T T AR A 0 R A bk oh
RARKZREY, BTN R LASEK 3
. A SERES 0. BF WRESEE, EE
PENRRENBE FEFREYHEE HRE .
ERPBHLS  BFRTRAENER LS &
ARG R A IR SR B T VR B IR A T O
i e . TR ISY - 2 BN s L
A ikt S AR A KRR, S T N/
C BHANTR YRR HE B X TFetim g
SRHSRTTS, BRI N A 10% B THAEK,
10% R T4 58 ,50% 4 iR % ,27% Ll NH, 1 = HE
M BTIL MR RGIE 360 B ALAE, W 5k
FH B A AR AN R BRI RR S
A S PA VIR A TR 0E, 80 557
G Aty B M T PR AR R R A #LfA
iy, ARSI A AL o VLAV 4 S S RIS B
FRUIE T B, B3R S B R R R 0 vt 3 T

(IRt B B A LIS

XOUF MR SR A B A BT AR S T A R
SRIEFETE S, IR M TR B A R TR A M 1R e
EYBEBH AR T HEENEEEIE, B,
W R E IR, S RAE RS (I ik
ERGH SRR R Ti- b LW )3 EIE
Y. FENHARE AR BTLL IF
TR R A B A BT R R B A, BT 2
FrTE M 3 T AL . A0 56 oR R 2 B AR VI 02
BARAIS AR Y B TR, R AR SR A A v b
EESRMEEE LR RS, NERERHE Y
HLH .

BAAYFAT R B NS P B AR e
HEE FAER, TSRS RN A R 850 HiE
RrEREESREEAR, RHE NS P HELHY
Ta RO R AR, S EREEAS RS, Wi
THROVHARERFETE R N FHREAFE N
4.5 x10° B/hm’ (9 EIIXTEFRIE , IR SR4E 45 B 1E
BN 1003.2 g/m’ BN E ML, B SE4E
MR EA R R 1.01 x10° kg/hm®,

E L pd§

(1] Folke C and Kautsky N, The role of ecosystems for a sustainshle
development of aquaculture[J]. Ambio,1989,18(4) 234 -243.

[2] Arskawa K Y. Aspecis of eutrophication in Hiroshima Bay viewed
from transition of cullured vyster production and suecession of me-
rine biotic eonununities[ J]. Nithon Kaiye Gakkai — Shi,1973,11
(2).43 - 48.

[3}7 Figueras A T. Mussel cuture in Spain and France[J]. World Aq-
naculture, 1989 20(4) .8 - 17.

(4] BOH. SOMERETRERATRER[T]. 258k
&, 1994 ,13 .66 —68.

[5] GB/T 15101 - 1954, o< B2 AR R B A RH ).

(6] Mme. NRZEENETRIANTO TR %A
(7] MgReRleE 1999,(6):1 -3,

(7] B4 FEMTSBLBTOEMHEERHMTHESHR.
HEHIRIER ¥, 1989 ,8(2) ;1 - 10.

[8] Wu,R 8 S, The environmental impact of marine fish culture ; To-
wards a sustainable future[ }]. Marine Pollution Bulletin, 1995,
31159 -166.

[9] BrowmJR, Gowen ] R, Melusky 5 D. The effects of salmon farm-
ing on the benthos of a Scottish sea loch[ J]. ] Exp Mar Biol Eeol,
1987,109.39 - 51.

[10] Wright R'T, Coffin R B, Ersing C P, et al. Field and laboratery
measurements of bivalves filtraion of natural marine bacterio-
pleskten[ J]. Limnol Oceanogr. 1982,27,91 - 98.

[11] Mocisasc H L. Filtering impacts of larval and sessile sehra mus-

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


http://www.fineprint.com.cn

494 toE ok R R LRlE

sels in Western Lake Erje[ J]. Ocealogia. 1992,92,30 -39. [16] T 3%, 3004, B IARERIEYEESERRE

[12] Dame R F, Zingmark R G, Stevenson I H, et al. Filler feeder BREGHTRFIR(I]. HHESHE, 2000,31(2):139 - 14.
coupling between the estuarine water column and benthic subsys- [17] Waeston I} P. Quantitative examinalion of macrobenthic communi-
tems[ A]. Estuarine Perspectives[ C]. New York; Academic ty changes alony an organic enrichment gradient[J]. Mar Eco
Press, 198C. 521 -526. Progr Ser,1990,61.233 -244.

{13} Jones A B, Presion N P, Oyster filtmtion of shrimp farm effluent, [18] Wildish D} J, Keizer P [}, Wilsen A J, et al. Seasonal changes of
the effects on water quality[ J}. Aquacult Res, 1999, 30. 51 - dissolved oxygen and plant nutrients in seawater near salmonid net
57, pens in the Maceotidal Bay of Fundy[ J]. Can J Fish Aquat Sei,

{14] Newel RIE, Jordan § ], Preferential ingestion of arganic mate- 1993 50,303 -311.
rigl by the American syster, Crossostreo olrginica[J]. Mar Ecel [19] Wu R $8,Lam X 5, MacKay D W, et al. Tmpaet of marine fish
Prog Ser, 1983, 13 47 - 53, farming on water quality and bottom sediment;a case study of the

[15] Dame R F. Ecology of Marine Bivalves: An Ecosystem Approach sub-tropical enviconment{ J]. Mar Environ Res, 1994 ,38 115 -
[M]. New York; CRC Presa, 1996. 145,

Organic loading assessments of sediments in shrimp-oyster polyculture

SU Yue-peng, MA Shen, ZHANG Zhe
{ The Key Laboratory of Mariculture, Ministry of Education, Ocean University of China, Qingdac 266003, China)

Abstract . Eighteen mariculture enclosures {10 m x 10 m) were built in a shrimp pond of Rushan Gulf { Shangdong
Province }from April to July 2002, in which the organic loading of assessment of sediments were determined by the
relative pollutant indexes (I, ) of three multiple contamination factors N, S and P. In this experiment, different den-
sities of oyster ( Crassostrea gigas) at 0 (control, group I ), 126. 7{group 1 ), 253.4(group I ), 496. 3 ( group
V), 1003.2(group V) and 1 246.1 g/m’ ( groupVI} were set with identical shrimp ( Fenneropenaeus chinensis)
density at 4.5 x 10° prawns /hm’, and three replications were set for each treatment. The experiment period was 30
d. The levels of N, $ and P in sediments were monitored at the intervals of 10 d and the , of three multiple con-
tamination factors N, S and P were analyzed to assess the organic loading of sediment in each enclosure. The results
show that with the culture time lasting, the contents of N, S and P increased obviously in sediments, In different
polytreatment, 7, differed very much and the [, vs Group curve showed valley-shaped that groups IV and Y were at
the curve bottom, both I, lower than the controls: The values of I, followed the order: I (1, =98.14) > I ( i, =
60.64) >[IV (7, =33.05) > V(],=29.68) <VI(J,=126.85). Group V was at the lowest point in terms of I,,
implying the optimum mixed densities of oyster and shrimp was 1 003. 2g/m”’ to 4. 5 x 10° prawns /hm’.

Key words: oyster; shrimp; sediment loading; polyculiure
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