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Fig.1 Measuring device for swimming ability and sports
consumption of fish
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STUDY ON SWIMMING ABILITY OF SPOTTED KNIFEJAW (OPLEGNATHUS
PUNCTATUS)

DUAN Yong-Jie"?, XIE Ting”?, GAO Yun-Tao’, WANG Feng-Lin’>, LI Meng-Di">,

GUAN Chang-Tao>”, JIA Yu-Dong™*

(1. Fisheries College of Zhejiang Ocean University, Zhoushan 316022, China; 2. Laboratory for Marine Fisheries Science and Food
Production Processes, Pilot National Laboratory for Marine Science and Technology (Qingdao), Qingdao 266237, China; 3. Yellow Sea
Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China; 4. College of Agriculture, Ludong
University, Yantai 264025, China)

Abstract To examine the swimming ability of spotted knifejaw (Oplegnathus punctatus) and obtain optimal
specification to resist current, four different body weights (50, 150, 250, and 350 g) were chosen to determine the
endurance swimming time, burst swimming speed, critical swimming speed, and sports oxygen consumption rate (MO,)
with sports consumption measuring device. The energy consumption per unit displacement (COT) and the optimum
swimming speed were calculated using corresponding equations. Results show that both body weight and flow velocity
affected obviously the swimming times (P<0.001, F=25.401, df=1). The swimming time of the 50 g group was significantly
less than those of the other three groups at flow velocity of 60 cm/s (P<0.05). Meanwhile, the swimming time of all groups
was less than 30 min in flow velocity above 60 cm/s. The swimming speed of the 250 g and 350 g groups was significantly
higher than those of the 50 g and 150 g groups (P<0.05). In addition, the critical swimming speed showed significant
differences in different groups (P<0.05). However, the trend of exercise oxygen consumption rate was opposite to the unit
displacement energy consumption curve. There was no significant difference in the optimal swimming speed among
different groups (P>0.05). Correlation analysis showed that the critical swimming speed and burst swimming speed were
significantly and positively correlated with the optimal swimming speed (R=0.781, P<0.05). Therefore, the weight of 250 g,
350 g, and above could resist sea current of below 60 cm/s in flow rate. These findings could help adjust the aquaculture
conditions in RAS and offshore fish farming.

Key words spotted knifejaw Oplegnathus punctatus; endurance swimming time; burst swimming speed;

optimum swimming speed; swimming metabolic rate; cost of transport



