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Fig. 1 Annular flume used in the present study
aj, ay: power part; b: control part; ¢: water pump; d: swimming
area; e: parameter detection area.

20r

— e e
SN BN
T T T T

*

y=0.0013x—0.0186
R*=0.9977, n=15, P<0.01

i3/ (m-s™) flow velocity

e
(SR ERN

(=]
| e

500 1000 1500
¥£3#/(r-min™") speed of impeller

P2 0 ek DX AR K i JEE 5 4 22 ] B0 B 56 2%

Fig. 2 Relationship between flow velocity in the experimental
tank and the speed of impeller

1.5 It 52 ik i A B 7E

1 3250 F S A T a6 £ 246 %o i S Uik ok
SEPRE (U, B0 cm/s)ROAR TN, A 79 2 UL 4
2mmﬂmO“nmm5@MM@erﬁmm%
EE, AR Y 5T, A K R B R AR
0 £ 265 % 1 SRR KGR BEAG T U Sio R0 HITSE4E
FALE TR em/s)IFREEFE N 1 h, THER
U SN DOl RN ) SE I BE= W o W ol N 537 @l
w1 B A, RIS AR 5 min B IH 5 0.5
BL/s & Ui i 60%, VUG 45 20 min $7 37 4 42 =
15%U S, B 2R k2 50 REs, Bt
1495 7KL I 5 I K R s O A, H%WI%%%
B EIAE T 20 U7, ST TR iA 4R
BEAMET 7mg/L. Ul A0

U =U+U/T)AU

T$TET%LFﬁF? 5 5E IHA] (20 min), U &

R TR 5% 5 15 2 R ) 19 o AU Tk T, AU 2 45k
FWFM%FEEJmi B 58 LR A B[R] 119 52 B

(=)

FESEF K I [B] (<20 min).

FH R 7 5 045 14 2 £ 248 XoF s S e ik i
s EREE EIH BRI (L, om) X il VK GH B2 1 5%
M), SR FH A I A G (U i, BLYS) o

u Zrit =U 2rit/|—B

AT 1 50 B AR 1 o AR A T R R i
WK S B ALY 10%, BEA 5] & BP0,
M UL TR IE .

1.6 HFESH

S BE R SPSS 17.0 Goit i 4T i
G BT, X 4 40 X 1 S ik T R R X I A i Tk
T B UL 43 0l 2R A7 5 PR 26 P 22 43 AT (One-
Way ANCOVA), fi b k4l |) Rk F 5 &
75 253 H71(One-Way ANOVA), £ 4K Duncan
ks, W ERERIG FEBOE N 0.05, AL
B Y=at+bX iR Sl Rk C R R
B DL YR E2E (X £SD)E IR o

2 #RE5HH

21 FEKS5&ERELZEERAXIEREXEE
apA

DA AR AR RAE R AR i, B ShRic b 3R
[l s i, X SCIRARFRI I U AU G (ELHET T2
KR M7 2250, B 5 a2EhRic a3 LS
%miﬁﬁﬁwAHE%%%N%ﬁﬁﬁﬂMH
e S0 2™ A A 52 I (P<0.01) (3R 1, % 2).

R 1 BFKEEERETEE LI G F 7K EE S0
HBEERRZHHESH
Tab.1 One-way ANCOVA to the absolute critical
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1025573 fish tagging 5 1674.156 110.758 0.000
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fish tagging x body length
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Fig. 3 Relationship between critical swimming perform-
ance and body length of Ctenopharyngodon idellus
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Fig. 4 The influence of fishing tags on critical swimming speed of Ctenopharyngodon idellus
a. The influence of fishing tags on absolute critical swimming speed; b. The influence of fishing tags on relative critical swimming

speed.

* denotes extremely significant difference compared with control (P<0.01).
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Effect of five tagging methods on critical swimming speed of grass
car p, Ctenopharyngodon idellus

YU Lixiong" %, DUAN Xinbin’, CHEN Daging’, LUO Hongwei'*, LIU Shaoping®, GAO Lei’

1. Faculty of Life Sciences, Southwest University, Chongqing 400715, China;

2. Key Field Experimental Station for Scientific Observation of Fishery Resources and Environment of the Middle and
Upper Reaches of the Yangtze River, Ministry of Agriculture; Yangtze River Fisheries Research Institute, Chinese
Academy of Fishery Sciences, Wuhan 430223, China

Abstract: This research assessed the effect of five tagging methods: namely, PIT marking, fin amputation marking,
fluorescent marking, ultrasound marking and T-type marking, on the critical swimming speed of grass carp
Ctenopharyngodon idellus. Grass carp with a body length of 15-25 cm (standard length, SL) were divided into
three size groups: short body length (15—18 cm), medium body length (18-21 cm) and long body length (21-25 cm).
Critical swimming speed was measured for 144 fish in an annular flume with a water temperature of (16+1)C.
SPSS17.0 software was used for data processing. The results showed that the absolute critical swimming speed of
the grass carp tended to increase, while the relative critical swimming speed tended to decrease along with an in-
creasing body length. Ultrasonic tagging showed a significant impact (P<0.01) on the swimming ability of the fish
in all size groups (body length 15—25 cm). The absolute critical swimming speed of the grass carp in each of the
three size groups (short, medium, large) decreased by 18.72%, 16.40% and 23.15%, respectively, after ultrasound
tagging, and the relative critical swimming speed of the three groups decreased by 18.95%, 17.78% and 21.86%,
respectively. T-type tagging also showed a significant impact (P<0.01) on the swimming ability of grass carp in
the short body length group: their absolute critical swimming speed decreased by 8.35%, whereas their relative
critical swimming speed decreased by 9.30%. No significant impact of T-type tagging was detected on the critical
swimming speed of grass carp with a medium or long body length (18-25 cm). Finally, no significant impact on
swimming speed was detected for fish with a PIT tag, fin amputation marking or fluorescent tag.

Key words. Ctenopharyngodon idellus; tagging; PIT; fin amputation marking; fluorescent marking; ultrasound mark-
ing; T-type marking; critical swimming speed
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