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Induced flow speed and its relationship to body length of two
Schizothoracinae fishes in upper reaches of Yellow River

WANG Xiaochen, LU Binbin, XING Juanjuan, LI Dan, WANG Caining, REN Shengjie
(Shaanxi Green Wiser Environmental Protection Technology Co. Ltd., Xi'an 710075, China)

Abstract: To investigate the response of fish induced flow speed to body length, we tested the induced flow speed of two Schizo-
thoracinae fishes with different body lengths by increasing velocity in mobile Brett-type swim tunnels. Results show that the abso-
lute induced flow speed of Gymnocypris eckloni [Body length (BL): (20.67+3.65) cm] and Schizopygopsis pylzovi [BL: (14.50+2.24)
cm] were (4.97+1.22) cms ' and (4.52+0.9) cm's |, respectively; and their relative induced flow speed were (0.24+0.045) BL's ' and
(0.31+0.052) BL's ', respectively. The absolute induced flow speed was positively related to fish body length, while the relative in-
duced flow speed was negatively related to fish body length since the increasing rate of the absolute induced flow speed was less than
that of body length. There was no significant difference in the absolute induced flow speed between these two Schizothoracinate
fishes (P>0.05). The constructed non-linear regression model can explain the response of fish induced flow speed to body length ef-
fectively. This study provides some guidance for the qualitative prediction of fish swimming characteristics in other areas where it is

difficult to capture test samples, and also provide basic data for the design of fish facilities.
Key words: Gymnocypris eckloni; Schizopygopsis pylzovi; Absolute induced flow speed; Relative induced flow speed; Non-linear

regression
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Figure 1  Fish induction velocity measurement device
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Figure 2 Correlation between test-chamber velocity and
motor adjustment frequency
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Table 1 Statistics of induced flow speed of
two Schizothoracinae fishes
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Item G. eckloni S. pylzovi
JE%X Number of individual 28 28
A& Body length/cm
)1 Mean 20.67£3.65 14.50+2.24
JU[E Range 14.8~27.0 12.2~21.0

26 %3 RN i Absolute induced flow speed/(cm's ™ )

HJ{H Mean 4.97+1.22 4.52+0.92

L FEl Range 2.62~7.46 2.29~6.64

BRFRECV 24.50% 20.40%
AHXHER N i Relative induced flow speed/(BL-s~ )

HJ{H Mean 0.24+0.045 0.31+0.052

L FEl Range 0.15~0.32 0.18~0.40

BRFRECV 18.80% 16.80%
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Table 2 Induced

flow speed independent-sample ¢ Test of two Schizothoracinae fishes

5 2577 BRI Levene PR R
HH Levene's test for equality of variances T-test for equality of means
e F sie. t daf Sig. (ALfl)
Y X IENHE Absolute induced flow speed 1.733 0.194 1.563 54 0.124
FHXF IR Ji i Relative induced flow speed 0.072 0.790 —5.448 54 0.000"
fAK: Body length 7.611 44.821 0.000”

e o 55X HRA A I w22 5 (P<0.01)
Note: **. Very significant difference compared with the control (P<0.01)
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Figure 3 Relationship between absolute induced flow speed and relative induced flow speed with

body length of G. eckloni (a) and S. pylzovi (b)
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Table 3 Bivariate correlation analysis between body length and induced flow speed in two Schizothoracinae fishes
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Figure 4 Non-linear regression analysis between body length and absolute induced flow speed of G. eckloni (a) and S. pylzovi (b)
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Table 4 Correlation analysis between body length and induced flow speed in this study and references
Fik (280 BL/cm AIF/(cms") RIF/(BL's )
— " BL-AIF  BL-RIF
Species (Number) JE A /% Y A5 /% Ja

TEBEHUEE Gymnocypris eckloni (28) 14.89~27.0 181.3 3.72~6.44 173.1 0.25~0.24 ik 7

T BRELLLL Schizopygopsis pylzovi (28)  12.20~21.0 172.1 3.90~6.32 162.1 0.32~0.30 iE il
HeIEZLE 1021 8. lissolabiatus (10) 16.25~33.75 207.7 1252125 170 0.77~0.63 iE it
WA 021 S, lantsangensis (10) 18.13~31.88 175.9 15.15~13.75 90.8 0.84~0.43 it it
ZRZE 0 S, yunnanensis (10) 14.60~24.90 170.5 9.38~12.5 133.3 0.64~0.50 iE it
KB 1Y S, griseus (10) 13.75~24.38 175.3 5.63~16.00 284.2 0.41~0.66 F i
JEIR L 102 S, irregularis (25) 11.89~25.78 216.8 21.54~30.00 139.3 1.81~1.16 iE i}
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PE; BL. AIF SHU{EIRIE S5 SCIRZ ML & L R AT M

Note: BL. Body length; AIF. Absolute induced flow speed; RIF. Relative induced flow speed; BL-AIF. Correlation between body length and absolute
induced flow speed; BL-RIF. Correlation between body length and relative induced flow speed; the values of body length and induced flow

speed are obtained according to the linear fitting relationship of the references.
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