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Tab. 1 Effects of different flow rates on growth and feed intake of turbots (n=3; Mean + SE)

A B C D
(2) 200.88=44.64° 205.8843.15° 199.15+4.62° 195.5242.20°
(2) 264.1743.03° 29444.39° 298.9746.80" 296.24-2 48"
(g ) 60.5121.16° 70.9842.01° 73.5543.11° 73.764.01°
(g) 63.2942.55° 88.1244.30° 99.82+4 86" 100.73220.96"
(%) 31.63+2.40¢ 42.8742.90% 50.1943.29% 51.544-0.78°
(%/d) 0.654-0.04¢ 0.850.05™ 0.97240.05% 0.99240.01°
0.94=0.06" 0.81=20.02% 0.7420.02° 0.7320.05°
(%) 100 100 100 100
: A~D 200 400 600 800 L/h 4 ; (P >0.05);
(P <0.05); (P <0.01)
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Fig. 1 Effects of different flow rates on the specific growth

rate (SGR) of turbots (Scophthatmus maximus L)
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Fig. 2 Variation of daily feed intake for turbots (Scopht-
hatmus maximus L)
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MEMKREER(ng/L). B FR(ug /L) RITHER R FRERE (mg/L)RI G
Tab. 2 Effects of flow rates on concentrations of TAN,UIA-N, and NO,™-N in water (Mean£SE, n=3)

A B C D
13 (TAN) 0.54=40.09* 0.3240.03" 0.2520.02° 0.2520.01°
(UIA-N) 9.060.38" 8.210.29 6.9820.19% 6.1440.42¢
(NO3 -N) 0.092:0.01° 0.08=0.01"° 0.06:0.01" 0.050.01"
20 (TAN) 0.7740.10° 0.2940.06° 0.2720.04° 0.2420.07°
(UIA-N) 8.58240.79" 7.0020.89% 5.8120.28" 5.40220.77°
(NO3 -N) 0.1340.02° 0.1020.01% 0.0620.01° 0.0520.01°
27 (TAN) 0.9140.12° 0.3320.04° 0.210.02° 0.1740.02°
(UIA-N) 10.3120.74° 9.0540.34" 8.510.42° 8.380.28°
(NO3 -N) 0.2540.07° 0.1120.01" 0.0520.01° 0.0520.01°
34 (TAN) 0.5320.10° 0.224-0.02" 0.1820.01> 0.140.02°
(UIA-N) 10.2740.45° 8.2740.53" 7.7840.37¢ 6.140.43¢
(NO3 -N) 0.1740.03° 0.0620.01° 0.0620.01° 0.0420.01°
41 (TAN) 0.8640.14° 0.2740.01° 0.2320.04° 0.180.02°
(UIA-N) 9.560.17° 7.9240.29° 6.5020.11% 5.7020.47°
(NO3 -N) 0.2440.05° 0.0940.01° 0.0720.01° 0.0420.01°
: A~D 200 400 600 800 L/h 4 (P>0.05);
(P<0.05); (P<0.01)
% " o A(200L/h) @ B(400L/h) & C(600L/h) = D(800L/h) a BEEURRRE/(mg/L) = B KR(%/d)
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Fig. 3  Effects of flow rates on TAN concentration on dif-
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Fig. 4 Effects of flow rates on NO;-N concentration on
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different sample days
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Fig. 5 Effects of flow rates on TAN concentration and the
SGR of turbot (Scophthatmus maximus L)
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Effects of flow rate on the growth, feed intake and water
nitrogen in a closed recirculation aquaculture system of
turbots (Scophthatmus maximus L.)

SUN Guo-xiang*?, LI Yong®, TIAN zhe®, LIU Ying!, GAO Ting-ting*, LIU Yang'?,
LIU Jia-liang*
(1. Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China; 2. Graduate University of

Chinese Academy of Sciences, Beijing 100049, China; 3. Qingdao Technological University, Qingdao 266033,
China, 4. Shandong Oriental Ocean Sci-Tech Co., Ltd., Yantai 264003, China)
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Key words: closed recirculation aquaculture system; flow rate; feed intake; growth; water quality; turbot (Scophthatmus maximus L)

Abstract: Effects of flow rate on the feed intake, growth and water quality of turbot culture were investigated in a
closed recirculation aquaculture system. Fish with a mean initial weight of 200.3 g+7.6 g were reared at four dif-
ferent flow rates (200, 400, 600, 800L/h) in 400 L tanks for 42 days. Six hundred and sixty fish were randomly al-
lotted in four treatment groups with three replicates for each treatment at a stocking density of 14.1 + 0.51 kg/m”.
Feed intake, specific growth rate and weight gain rate were increasing rapidly first and then slowly with the increase
of flow rate, while food conversion rate showed a reverse pattern. The specific growth rate of group B, C, and D
were significantly higher than group A by 30.77%~52.31%, while feed conversion rate ws lower than group A by
13.83%~22.34%. Concentrations of total ammonia nitrogen (TAN), unionized ammonia nitrogen (UIA-N), and ni-

trite (NO; -N) were decreased rapidly first and then slowly with the increase of flow rate. The ammonia nitrogen of

group B, C, and D were significantly higher than group A by 53.70%~79.07%. The optimal ecological flow rate was
calculated to be 625 L/h, based on the specific growth rate with total ammonia nitrogen in water. Another optimal
ecological economical flow rate was calculated to be 480 L/h, based on the specific growth rate with power con-
sumption and TAN in water.
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