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Abstract: The critical swimming speed was measured in four fish species, mandarin fish (Siniperca chuatsi),
darkbarbel catfish (Pelteobagrus vachelli), crucian carp (Carassius auratus) and bighead carp (Aristichthys
nobilis), at 28 £1°C and 10 =1°C in the annular flume (Fig. 1) that mainly consists of two parts, power part
and swimming area. The relationship between flow velocity in the tank and the impeller speed was showed in
Fig. 2 and the flow velocity could be adjusted by controlling the impeller speed. SPSS 17.0 software was used
for data processing and Duncan’s multiple comparison procedure was used to compare the means of different
groups. The absolute critical swimming speed and relatively critical swimming speed of mandarin fish was
significantly lower than bighead carp while the absolute critical swimming speed and relatively critical

swimming speed of darkbarbel catfish was significantly lower than crucian carp (Table 1). Temperature had
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extremely significant impacts on swimming performance by comparing of the critical swimming speed

between two acclimation temperatures (Fig. 3). The critical swimming speed of fish at normal temperature

was significantly higher than that at low temperature.

Key words: Critical swimming speed; Water temperature; Siniperca chuatsi; Pseudobagrus vachelli;

Carassius auratus; Aristichthys nobilis
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Fig. 2 Relationship between flow velocity in the experimental tank and the speed of impeller
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Table 1 The critical swimming speed of fishes at two acclimation temperature
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Values with the different letters in the same line mean a significant difference (P << 0.05) , values with same letters mean no difference.
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Fig. 3 The critical swimming speed of fishes at normal and low temperatures
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a. The absolutely critical swimming speed (U,) of fishes at normal and low temperatures; b. The relatively critical swimming speed (Uy) of fishes

normal and low temperatures; Significance level is indicated with asterisks (* P << 0.05; ** P << 0.01).
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Fig. 4 Relationship between critical swimming performance and body length of fishes
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a. Siniperca chuatsi; b. Pelteobagrus vachelli; c. Carassius auratus; d. Aristichthys nobilis.



4 1] Bk P philL e A 1R DU 0 i S vk 2 1) LR AR - 535 -

WiES), SR YRR EE (FEEH A
2010), SEEG PRI AR L R e R,
AR TR, AR YA A 3 R A
A S = (I PR, AR — PSR ) 2%
s, R AR T A
OBASCSCAE 2010 B2 RIRAR 24 7 1
kit B HIEMREE. BAERRW. EENS
M I AR B LR A5 R B L AR T
Fraizsh (A 2012). SR IE T, &
R, REENESUCIER, X AbME
25 R B K e IS b, AHELZ R A
REJE, PIKEFAARRERAR, A
11, KA Ll LAt — b £ 2 LA S SR VK B
T — AN EE R
3.2 [RIRFREEXT AKX RE ST %R

AR R T A PR R, B 2%
Pl AR ARG 1) SR AR, AR
WAL TR o T Rk RE I ) —
ANEEN T, KESARR, AR E S0
AR AR RE DUE OB A EE (Zeng et al.
2009). Hammer (1995) #F5x & W], *FFHE/K
PR, FEmad/Kie N (25 ~30C) X
FRELW K e J1iE B K. WASHFFT ) 45 JaT L
F i, 4 Pt T R vk e YR
PE R TR R kAL )y, X — g5 Rl
PAis X SR K VA0 2R A0 2= ia 5 fig ) 4
R TAE, RE5EENAZHMOLH a6
Jyat, ACEAE IR, AR KGR, AR
REJIISS, KGRI DUAHTT .
3.3 ARMIHKEESEKRXR

ZHIBTRRY, BERKIG N, 284
XS I S Uk S B 488 o, R K T R Dk 3 ik
(Stobutzki 1998, Winger et al. 1999, Peterson et
al. 2001). ASZEGAE (28 £1) C/KIREMFT,
B PIEIKAT A EIR GO, XA REA LR
DI TR s — BRhy S A I it b L DAY B
KB o5 SRR ) 4 Lo d2 Lh s n ey
— AR R ALK I, LA A R T B
RGNS (R 1979).

FL DGR AR R 10 24 06T 1 SRl kot i 23 Bt
KA BG I RGO, AEAF T I S vk o i i A K
(IS R FFIC B AR A, 858 ) 440500 1 ik ke
AR I SRk 5 A R ¢ RGN &2,
K2R 5T 20055 (2012) RIS RAHRL.
ARG R IR DE 1 FL A (Galaxias maculatus)
M £ (Nikora et al. 2003) Al — g 4 @ 68
(Lampetra tridentata) (Dauble et al. 2006) %5
RV RE ) BRI B35, Tt
G353 WX AT 0T f A2 H 57 10 45 ) AR i 8 T2 R 56 T
A% S5 (Fulton et al. 2001), A#FSTH HHL
X2 B T HE J PR S A K 22 e AN
K, BT FE—AKEEHB, KA R
A R i SV B AR TE 3 B M2

Z % X W

Brett J R. 1964. The respiratory metabolism and swimming
performance of young sockeye salmon. Journal of the Fisheries
Research Board of Canada, 21(5): 1183-1226.

Dauble D D, Moursund R A, Bleich M D. 2006. Swimming
behaviour of juvenile Pacific lamprey, Lampetra tridentata.
Environmental Biology of Fishes, 75(2): 167-171.

Fulton C J, Bellwood D R, Wainwright P C. 2001. The relationship
between swimming ability and habitat use in wrasses (Labridae).
Marine Biology, 139(1): 25-33.

Hammer C. 1995. Fatigue and exercise tests with fish. Comparative
Biochemistry and Physiology, 112(1): 1-20.

Jain K E, Farrell A P. 2003. Influence of seasonal temperature on the
repeat swimming performance of rainbow trout Oncorhynchus
mykiss. The Journal of Experimental Biology, 206(20):
3569-3579.

Kokita T, Mizota T. 2002. Male secondary sexual traits are
hydrodynamic devices for enhancing swimming performance in
a monogamous filefish Paramonacanthus japonicus. Journal of
Ethology, 20(1): 35-42.

Nikora V I, Aberle J, Biggs J F, et al. 2003. Effects of fish size,
time-to-fatigue and turbulence on swimming performance: a
case study of Galaxias maculatus. Journal of Fish Biology, 63(6):
1365-1382.

Peterson R H, Harmon P. 2001. Swimming ability of pre-feeding

striped bass larvae. Aquaculture International, 9(5): 361-366.



+536 ¢ 27 Chinese Journal of Zoology 50 %

Stobutzki 1 C. 1998. Interspecific variation in sustained swimming
ability of late pelagic stage reef fish from two families
(Pomacentridae and Chaetodontidae). Coral Reefs, 17(2):
111-119.

Winger P D, He P, Walsh S J. 1999. Swimming endurance of
American plaice (Hippoglossoides platessoides) and its role in
fish capture. ICES Journal of Marine Science, 56(3): 252—-265.

Zeng L Q, Cao Z D, Fu S J, et al. 2009. Effect of temperature on
swimming performance in juvenile southern catfish (Silurus
meridionalis Chen). Comparative Biochemistry and Physiology,
153(2): 125-130.

ftthgd, WHRAR, w232, 2009, A [ i) 7] b 5 ) mis St
Jr ki 4y £ FE AR AR A SEIR. FPRIIT R 22240 A ARBL 22 R,
26(1): 13-16.

AT, ARVFIG, BT, A% 2011, W R A0 w0 VI
AKFEREE, (3): 36-37.

RIT, Wiz, L. 1994, SR B > Hhid
JSERIRFFFT T . 0P JEE e O i R v R 2. KR AR
224, 18(3): 247-253.

Trzest, wuhss, W3y, M 2012 A A Kt e vk 4
WA IR AR, (15): 116-119.

HEZA H: e, & 1979. TS
Jent: BR2E AL,

MY, HARAR, £ 2010. AFh4) fa i FL bk RS Bl 52
I TR I AL, EEPRITE K224 UARBHER, 27(4): 16-20.

ERA. 2012, SRS TEA KK RE S R g, EPR R
IS K2 i 20 18 3, 12-18.

THeH], KM, 2010, bk e e ikt E . P
IKFRFE, 7(4): 76-84.

BT, WARAR, M, 2 2011 ARIRAE N 48 )t Rk
by SRR VAR, BRIV R4 FARRIERR, 28(1):
13-17.

B YRR Eh Sy 4.



