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Tab.1 Stocking conditions in each treatment group

FHEER BERFE/g XTF T 8/ R R A /em BT E/R K /cm
Culture model Algal stocking Shrimp stocking  Shrimp body length Fish stocking Fish body length
S - 700 1—2 —
A 750 — —
SA 750 700 1—2
SFA 750 700 1—2 8 8.1040. 58

VE .S, BIFENR A, #5575  SA R IR 37 ; SFA, I & 8 I8 57,

Note: S, Shrimp monoculture; A, Alga monoculture; SA, Shrimp polyculture with alga; SFA,Shrimp polyculture with fish and alga.
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Fig. 1 Variations of DO and pH in different culture models
S: Shrimp monoculture; A: Alga monoculture; SA : Shrimp polyculture with alga; SFA: Shrimp polyculture with fish and alga
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Fig. 2 Variations of average body length and survival rate of P. vannamei in different culture models
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Fig. 4 Variations of IN,IP and Vibiro quantity in different culture models

Note: Ny, represents number of Vibrio,cells/mL.
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Pollution purification and water-quality control of shrimp aquaculture in land-
based enclosure by Gracilaria lichevoides (Rhodophyta)

XU Yong-jian' , WEI Wei' , QIAN Lu-min?
(1. Institute of Life Sciences and Biotechnology, Ningbo University, Ningbo 315211, China; 2. The Third Institute of Oceanog-
raphy, State Ocean Administration,Xiamen 316005 ,China)

Abstract; This study aimed to discuss how to integratively develop and optimize the ecosystem of
shrimp mariculture. Furthermore, preferable economic benefit will be obtained on the premise of pro-
tection environment of aquaculture. The red macroalga Gracilaria lichevoides was selected as experi-
mental material, and the experiment was done in 6 mX3 mX 1. 8 m concrete ponds at the Third Insti-
tute of Oceanography, 12 land-based enclosures were utilized, which was 1. 5 mX1. 0 mX1. 7 m,and 4
aquaculture models were set up, which were shrimp mono-culture model (S) ,alga mono-culture model
(A) ,shrimp-alga integrated model (SA) and shrimp-fish-alga integrated model (SFA). No water ex-
change happened among the enclosures. The results showed that during experiment, water temperature
fluctuated from 27. 6 °C to 33.8 “C,and salinity was 26 —28. The other two environmental factors—pH
and DO—fluctuated weakly at the first stage of experiment (before Sep. 30) ,and no differences among
these models. However,pH and DO at the last stage (after Oct. 10) fluctuated intensively,and concen-
trations of DO in models S and SFA changed more quickly than those in models A and SA. The aver-
age body length of shrimp Penaeus vannamei was obviously different between S and SA after 45 d
stocking , moreover, survival rate of shrimp in model SA was 32% higher than that in S. The concen-
trations of nitrate, ammonium and phosphate were not different among models at the first stage,and
difference graduated obvionsly after that. Thereinto,the three factors in model A kept all along at low
level,and fluctuated most intensively in S. The density of Vibrio was about 10° cells/mL in model A,
and 10* —10° cells/mL in model S. The densities of SA and SFA were between them. The macroalga
had a good function of regulating and controling environmental factors (DO,pH) and nutrient factors
(NO; —N,NH; — N, PO}™ —P) in enclosures, where there was higher content of dissolved oxygen
(DO) ,lower concentrations of nutrients and Vibrio density,and bigger stable capacity to regulate aq-
uaculture environment. This condition made rapid growth rate and high survival rate of shrimp
stocked. From the environment point of view, this study made the utilization of macro-algae prevent
pollution feasible and effective. [ Journal of Fishery Sciences of China,2007,14(3) :430—435]

Key words: Gracilaria lichevoides ;land-based enclosure; aquaculture pollution; water-quality regulation
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