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( ,2015) s pH/ORP
pH (ORP)(3 cm ;
, I1Q150, Spectrum),
4 , - :
, , , 100 ,
, , 450 °C 5h,
(%)
1 40 mL 5 cm 10%
1.1 ,
(30°10'N, 122°02'E) : 1%o (Rose Bengal)
, 1.33x10* m?, , 24 h
(Portunus trituberculatus) , 42 pm , Ludox-HS40
(Marsupenaeus japonicus) (Sinonovacula , R
constricta), (PM) (Holme et
) 6 al, 1984; , 2014),
, 7 , (ind./cm?) (ng/em®)
31.2x10*  22.5x10* ind/hm’, 1.3
PMB, PMB, PMB; ) 4
11.6x10* 23.1x10* 34.7x10* ind./hm’ SPSS 22.0 ,
0.0240 0.0087 03240¢g , s
> s Pearson
1.2 2
2020 4~12 , 2.1
4 , 1 ,
3 , ,
( : 10 cm) 4 PMB,
z1 TEFERGZHT=ER
Tab.1 The yield of different aquaculture systems
/(kg/hm?)
PM 735.0 435.0 —
PMB,; 810.0 495.0 930.0
PMB, 765.0 450.0 1595.0
PMB; 720.0 420.0 2 400.0
PM PMB, PMB, PMB;
2.2 , (21.33£6.35) °C (  la),
, pH ORP ,3
, R 1b s , PM PMB, PMB,
, 8 PMB; pH 7.55+£0.09 7.58+0.09
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7.56+0.10 7.65+0.07 , PMB; PMB, PMB; ORP (—153.85+25.34)
pH (P<0.05), PM (-147.15£26.93) (-141.11£21.68) (-141.19£17.82) mV
PMB,; PMB, (P>0.05) ,PMB, PMB;
S PM PMB, (P<0.05), PMB, PMB; PM
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Fig.1 Variations of four physicochemical indexes in sediment during the experiment
a. ; b. pH; c. ORP; d.
1d s , PM PMB; PMB, (PMB;) S PMB;
PMB; 5.5%+1.0% 5.5%=% . 3.71 ind./cm3, (P<0.05);
0.8% 5.6%+0.8% 5.2%+0.6% PMB, (2.51 ind./cm3) S PM PMB;
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5 2.3.2 ,
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Fig.2 Variations of small benthos abundance during the experiment
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Fig.3 Variations in biomass of meiofauna during the experiment

PMB, PM (P>0.05) (30.52 pg/em?) , PM (18.30 pg/cm’)
PMB, (30.35 pg/em®) PMB;  PMB, (17.71 pg/em®) (P<0.05), PMB, PMB;,



722 53

PM PMB, (P>0.05) ( 2 PM PMB, ,
2.4 (3
Pearson 2 R 3
R , 3.1
PMB, ORP , ,
PMB, ,  PMB, , pH (
oM S ,2015) s PMB; pH

F2 AMERMENY LR FE SNRYIBLE R Pearson X RE

Tab.2 The Pearson correlation coefficient between abundance of four benthic groups and sedimentary physicochemical factors

T -0.735" -0.165 -0.578 —0.182

oM pH -0.152 0.192 -0.216 0.210
ORP —0.152 0.582 -0.204 0.290

oM 0.119 0.089 0.207 —0.450
T -0.715" -0.305 —0.494 ~0.740"

PME, pH -0.305 0.410* -0.632 0.218
ORP -0.147 0.729 —0.429 0.439

oM 0.111 —0.041 0.362 -0.226

T —0.694" —0.301 —0.482 -0.217

PMB, pH -0.137 0.447 —0.280 -0.251
ORP -0.264 0.476 -0.307 0.013

oM 0.439 -0.585 0.550 0.263

T ~0.683" 0.126 ~0.490 -0.139

PMB. pH -0.071 -0.233 -0.152 —0.365
ORP —0.008 0.062 -0.316 -0.563

oM 0.402 0.360 0.539 0.838"

T -0.702" -0.168 -0.506 —0.368

pH ~0.194 0.193 -0.382 -0.584

ORP -0.118 0.587 —0.353 -0.362

oM 0.283 —0.073 0.463 0.591

1 #P<0.05; **P<0.01
*3 BRESDEEWENMEEEFNSEYEH Pearson (P>0.05) , ,
HXRE

Tab.3 The Pearson correlation coefficient of temperature with
total abundance and total biomass of small benthos

pH ,
PM —-0.738" —-0.758" pH

PMB -0.676" -0.796"

PMB; -0.592 -0.653 ORP

PMB; —0.497 —0.411 ’

0.602 ~0.630 ( ,2018) ;
s #P<0.05; **P<0.01 PMB; ,
7.65, PM (7.55) PMB; (7.58) PMB,

(7.56) (P<0.05), PM PMB, PMB,
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EFFECTS OF SINONOVACULA CONSTRICTA POLYCULTURE ON SEDIMENTARY
ENVIRONMENT IN THE INTEGRATED CULTURE SYSTEM OF PORTUNUS
TRITUBERCULATUS AND MARSUPENAEUS JAPONICUS

CHAI Xin-Ru', XU Wen-Jun®>, ZHANG Dong-Xu?, HE Jie’, LIU Hui-Ling'
(1. School of Fishery, Zhejiang Ocean University, Zhoushan 316022, China; 2. Zhejiang Province Key Laboratory of Mariculture and
Enhancement, Zhejiang Marine Fisheries Research Institute, Zhoushan 316021, China)

Abstract To optimize the integrated aquaculture system from the perspective of sedimentary environment of
aquaculture system, four experimental aquaculture systems were established, i.e., polyculture systems of Portunus
trituberculatus and Marsupenaeus japonicus in three stocking densities (low, middle, and high) of Sinonovacula constricta
(PMB,, PMB,, and PMB;, respectively), and polyculture system of P. trituberculatus and M. japonicus (PM). By
comparing and analyzing the physical and chemical properties of sediment, the abundance and biomass of small benthos in
different aquaculture systems and the effects of stocking densities of S. constricta on the sedimentary environment of
aquaculture systems were determined. Results show that, in general, the pH and redox potential of sediment in the
high-density system (PMB;) were significantly higher than those in other systems, while the content of organic matter in
sediment in PMB; was significantly lower than those in other systems. As the composition of benthic community shows,
nematodes are dominant in abundance, accounting for 35.9%~42.7% in different systems, and Ostracods accounted for
74.2%~81.1% of the total biomass in different systems. The total abundance and biomass in PMB; were significantly
higher than those of other systems. At higher culture density, S. constricta could reduce the accumulation of organic matter
in sediment by filtering the residuals and feces, and thus may improve the sedimentary environment and increase the
abundance and biomass of small benthos. Based on the characteristics of sedimentary environment in different systems, the
optimal stocking density of S. constricta was 34.7x10* ind./hm® under the present experimental condition.

Key words Sinonovacula constricta; physical and chemical properties; small benthos; abundance; biomass



