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Tab.1 Growth of Takifugu rubripes during the experiment
Date (M-D)
Items
12-31 01-31 02-29 03-31 04-30
Body weight (g) 632.52+2.26 623.314+2.27 643.60%2.39 678.42+2.64 821.7243.26
Net weight gain (g) -9.20+0.34 11.08+0.51 45.9£0.55 189.20+0.93
Percentage weight gain(%) -1.45 1.75 7.26 29.91
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Fig.3 Variation of ammonia and nitrite concentrations in respective RAS during the experiment
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Dual-Culture Techniques for the Rapid Start-up of Recirculating
Aquaculture System

ZHU Jianxin', LIU Hui', XU Yong', CHEN Shibo'?, LIU Shengcong’, ZHANG Tao’, QU Keming'

(1. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture, Yellow Sea Fisheries
Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266041; 2. College of Fisheries and Life Sciences,
Shanghai Ocean University, Shanghai  201306; 3. Dalian Tianzheng Industrial Development Co., Ltd., Dalian 116011)

Abstract Recently recirculating aquaculture system (RAS) has become popular in large scale
land-based aquaculture in China because of its high productivity, less water consumption, better control
on the effluent and pollutants, and lower demand for land space. The function of RAS relies largely on the
efficiency and stability of the bio-filters which need to be carefully cultured and maintained throughout
the culture period. The conventional start-up of RAS usually takes about 70 days before the pre-cultured
biofilm maturates for the steady high-capacity water purification. In this study, a technique for the rapid
maturation of a bio-filter and RAS start-up was developed through dual-culture of the biofilm and finfish
Takifugu rubripes. The experiment was carried out in a newly-built workshop with 6 separate RASs.
Each RAS consisted of 9 fish culture tanks. Each tank had a volume of 48.4 m® and included parts shown
below: 1) a model 316 L stainless steel bend sieve with a surface area of 5 m’; 2) a centrifugal pump with
a water flow volume of 400 m’/h; 3) a submersible air pump with an air-production volume of 35 m’/h;
4) an ozone generator with an ozone-production capacity of 50 g/h; 5) three bio-filters with a volume of
144 m’ each; 6) a suspended UV disinfector with the power of 2 kW; 7) an aeration tank with a volume of
10 m’. T rubripes with the initial body weight of (632.5+2.26) g were transferred into the tanks with the
density of (19.34+1.89) kg/m’ in the beginning and were cultured for 120 days. During this period, their
body weight increased by 29.91% to a final value of (821.72+3.26) g; the survival rate was 98.7%; the
stocking density of the fish increased to (32.17+3.40) kg/m3; daily feeding rate increased from 0.2% to
0.5%—0.7%; and the daily water exchange rate decreased from 50% to 10%. Observations mentioned
above indicated the good growth and maturation of the bio-filters. Through the proper control of daily
feeding rate and water exchange rate, good water quality in the culture tanks can be maintained during the
culture of the bio-filter. After the bio-filter became maturate around day 50, water quality can be
maintained by the purification function of the bio-filter, with the concentrations of ammonia and nitrite at
1.2—-0.5 mg/L and 0.5-0.2 mg/L respectively, pH at 6.5-7.5, COD value below 4 mg/L, and the total
bacterial count of 800—-2100 cell/ml. These results suggested that with effective water quality control, a
newly-built RAS could be put into operation immediately by using biofilm dual-culture technique, and the
biofilm culture and fish culture could be carried out simultaneously. This technique will provide valuable
supports for the operation of newly-built RAS by lowering both the time consumption and the operation
COsts.

Key words Recirculating aquaculture system; Biofilm dual-culture techniques; Water quality; Takifugu

rubripes



