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4. Supports; 5. Cylinder; 6. Propeller; 7. Water outlet; 8. Swimming area; 9. Wire grid.)
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Table 1  Effects of different flow rates on growth performance of rainbow trout
i Flow velocity
PEREFEFS Performance indicators
0 bl/s 0.3 bl/s 0.6 bl/s 0.9 bl/s 1.2 bl/s
VG F & Initial body mass/g 370. 0045. 00 370. 00£5. 00 370. 00%5. 00 370. 0045. 00 370.0045. 00

B AR AR JF & Final body mass/g

484,08 +51.99"

496.50+78.04"

506.69+80.02"

571.03+87.16°

518.28+78.46*

IR TS IN% Body mass gain rate/ % 30.83414.05" 34.19421.09" 36.94+21.63° 52.23424.41* 40.08+21.21*
o 2 K3 Specific growth rate/ % 0.66+0.27" 0.7540.37" 0.76--0.39" 1.0640.36° 0.8240.37%
B3 & Condition factor/ % 1.2940.07* 1.36=+0.12¢ 1.28+0.07¢ 1.3640.13" 1.33+0.08"
O AFE L Cardiac somatic index/ % 0.104-0.02° 0.1140.02° 0.1240.03" 0.1140.01° 0.1140.02"
JFA 4% Hepatosomatic index/ % 1.36+0.23" 1.38=+0.25% 1.49+0.33% 1.6640.20" 1.35+0.16"
g4 8% Spleen somatic index/ % 0.12+0.04* 0.13+0.06" 0.10%0.03* 0.1140.02* 0.1140.03*
& & Feed intake/g 2 767.32 3 170.86 3 395.89 4 309.88 3 341.90
1A} Z2 %0 Feed conversion ratio 1.47 1.56 1.49 1.31 1.32
E1E# Survival rate/ % 88.89 88.89 94.44 94.44 94.44

T AN A PR R A — 1750 2 8] 22 7 . 28 (P<C0.05) , Different letters indicate significant differences between the same row of data (P<C0.05).
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Fig.2 Effects of different water flow rates on standard metabolism and postprandial metabolism of rainbow trout
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Fig.3 Effects of different flow rates on superoxide dismutase, alkaline phosphatase, aspartate

aminotransferase, alanine aminotransferase, catalase and malondialdehyde of rainbow trout
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Effect of Water Flow Rate on Growth Performance, Respiratory Metabolism and
Immune-Related Enzyme Activities of Rainbow Trout Oncorhynchus mykiss

Dai Zhongyi', Gao Qinfeng"?, Gao Yonggang®, Dong Shuanglin'+
(1. Key Laboratory of Mariculture(Ocean University of China) , Ministry of Education, Qingdao 266003, China; 2. Labora-
tory for Marine Fisheries Science and Food Production Processes, Pilot National Laboratory for Marine Science and Technol-

ogy(Qingdao) , Qingdao 266237, China; 3. Rongcheng Fisheries Technology Promotion Station, Weihai 264300, China)

Abstract: In the present study, we examined the effects of different water flow rates on growth, re-
spiratory metabolism and the activities of immune-related enzymes of rainbow trout Oncorhynchus
mykiss. Fish individuals with body mass of (370. 00+5. 00) g and body length of (30.040.5) cm were
cultured for 40 days at 5 water flow rates including static water and 0.3, 0.6, 0.9 and 1.2 time of body
length (bl) (0, 0.3, 0.6, 0.9 and 1.2 bl/s) and 18 fish individuals were used each group. The results
showed that the final body mass, body mass gain rate and specific growth rate of rainbow trout under
flowing conditions were higher than those under static conditions, and the experimental group of 0.9 bl/s
was significantly higher than those of 0, 0.3 and 0.6 bl/s (P <C0.05), but there was no significant
difference from the experimental group of 1.2 bl/s(P>>0.05). The total feed intake rates of rainbow
trout under flowing conditions were higher than those under static conditions, and the feed intake rates
were the highest under 0.9 bl/s, but the feed coefficients were the lowest. There was no significant
difference in hepatosomatic index, spleen somatic index, cardiac somatic index and fatness among all
groups (P>>0.05). The standard metabolic rates and postprandial metabolic rates under flowing condi-
tions were significantly lower than those under static conditions (P <C0.05). The activities of aspartate
aminotransferase, alanine aminotransferase, alkaline phosphatase and superoxide dismutase under flow-
ing conditions were higher than those under static conditions. The activities of aspartate aminotrans-
ferase, alanine aminotransferase and superoxide dismutase in 0.9 bl/s group were the highest, and the
activities of alkaline phosphatase in the 0.6 bl/s group were highest. Catalase activities increased and
then decreased with the increasing flow rates, and the highest activity was found at the water flow rate
of 0.9 bl/s. The content of malondialdehyde decreased gradually with increasing flow rate, 0.6, 0.9 and
1.2 bl/s were significantly lower than 0 and 0.3 bl/s(P<C0.05). The results showed that the growth and
immunity of rainbow trout were significantly improved under the water flow rate of 0.9 bl/s. Long-term
moderate water flow training (0.9 bl/s) can effectively reduce the standard metabolism of rainbow
trout, and enhance the ability of respiratory system and improve the immune capacity.

Key words: rainbow trout; flow rate; growth performance; respiratory metabolism; immune capacity
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