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Tab. 1 Correlation analysis between tail beating frequency (TBF) and rheotaxis frequency (RHF), oxygen consumption rate (OCR) in hybrid
sturgeon at different time phases

TBF TBF
Time (h) ( ) R N p ( ) R N p
(RHF) (OCR)
0.5 0.549 48 <0.05 12 <0.05
1 0.747 48 <0.05 12 <0.05
2 0.766 48 <0.05 0.551 12 <0.05
3 0.722 48 <0.05 0.507 12 <0.05
6 0.579 48 <0.05 12 >0.05
9 0.799 48 <0.05 12 >0.05
12 0.515 48 <0.05 0.578 12 <0.05
15 0.807 48 <0.05 12 >0.05
18 0.625 48 <0.05 12 >0.05
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EFFECTS OF FLOW RATE ON SWIMMING STATES AND ACTIVITY METABOLISM
IN JUVENILE HYBRID STURGEON

LI Dan, LIN Xiao-Tao, ZHU Zhi-Ming and YI Meng-Meng

(Institute of Hydrobiology; Jinan University; Engineering Research Center of Tropical and Subtropical Aquatic Ecological
Engineering, Ministry of Education, Guangzhou 510632, China)

Abstract: In order to study the effects of flow rate on swimming performance and activity metabolism, discuss the rela-
tionship between swimming states, rheotaxis frequency, tail beating frequency and oxygen consumption rate, the effects
of different flow rates (0.0, 0.1, 0.3, and 0.5 m/s) on swimming states and in juvenile hybrid sturgeon (Huso duricus
Georgid xAcipenser schrencki Brandt?Q), weight of (56.10+4.95) g and body length of (21.08+0.27) cm, were studied.
The experimental temperature was 26°C and the instrument for measuring swimming behavior and activity metabolism
was used. The results showed that swimming states of juvenile hybrid sturgeon were apparently affected by flow rate.
With increasing water velocity, the proportion of behavior of swimming forward or keeping stable decreased. While
time proportion of behavior of moving backward or swimming downstream increased. Rheotaxis frequency, tail beating
frequency and oxygen consumption rate of juvenile hybrid sturgeon, peaking at 100%, (2.53+0.34) Hz and
(490.99£164.59) mg O,/(kg-h) of each sampling time, at the flow rate of 0.3 m/s were higher than those at the flow rate
of 0.0 m/s. Compared to the parameters at the flow rate of 0.3 m/s, though rheotaxis frequency of fish kept stable by
100% at the flow rate of 0.5 m/s, oxygen consumption rate was increased by 21.86%, while tail beating frequency was
decreased by 6.7%. There were linear correlations between tail beating frequency and rheotaxis frequency, while there
was no correlation between tail beat frequency and oxygen consumption rate. Rheotaxis frequency, tail beating fre-
quency and oxygen consumption rate exhibited different trends with the experimental time. Rheotaxis frequency kept
stable, while tail beating frequency decreased with the experimental time. Oxygen consumption rate increased and the
maximum appeared in the 9h, then the index decreased and maintained stable. The results showed that swimming state
of juvenile Hybrid sturgeon was apparently affected by flow rate, while the relations between tail beat frequency which
reflects exercise intensity and oxygen consumption rate were influenced by swimming states, meanwhile it also related

to the time changes of the characteristic of exercise metabolism.

Key words: Hybrid sturgeon; Flow rate; Swimming state; Rheotaxis frequency; Tail beat frequency; Oxygen consump-
tion rate; Activity metabolism



