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WEANEWIEEBE T AR AREE £ FEH (Cyprinidae) 8 X BRI FELEHEFLHBEELAE LS
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I 7 J 7k 3  (Critical swimming spead, U, ) . #F ¥ X # % (Standard metabolic rate, SMR) . #& & X # % (Maximum
metabolic rate, MMR) fn f Kz 30 S %, (4 R)125 Cat 7 Még R & AW U, SMREHER M S H 5 10 CHM LA
ZHFEX LN EEH(P<<0.05), EEHMEE FT.Uyu SMREH ER MBS R URELEH SR ELEE TR AR E
FEERWEXZAYNTATFEX LN ZR., AAEREEL2LN U, MMRH QIOEH G THALESEEL. AZR%E
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KXk AN FEREI LB, WA ELRBET MMRA S Uy, EH N FEXEHEMX X R(p<<0.05) .18 =%
WNEHAES CTHEEG. XTR5 25 CTEN 2 X ERAENGBRBURAKAERREIB N ER TR AKX,
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FOr AR E W vk R DL T R S AR KR R DR R AL SRR A H R AR A TR sl R, — B Ok & A B K
FESY L WFST A A I L I kB B (Critical swimming speed, U, ) 3 5 4 £ 26 J: 75 4 F 5 8 5 Bk stk &0,
U 03235 2 o 9 55 KA 1 28 (Maximum metabolic rate, MMR) T % F 2k % 2 t0 25 i B oA S IEE 11 . 4%
#EAC % (Standard metabolic rate, SMR) Al MMR J& # 2$ B8 & A58]9S 2248 45 . B A1 930 31 32 m 23R LR
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Iz Bl I BE R BB TR 5T 8 2R AR A [R) i R TR AOAT D i R g A B

80 B AR S K I R B 22 5 R AR TE R K B K A B0 B A8 AL . 82 A0 307 UK B ) B0 AR B8 K U
PR T MR HEAL . WF ST R W S AE A K A B A R R T S TE R K A B R T L AR T R 0 R 2 i
JKAE T (U0 U B8 KO R K (9 MR RIS B A B o 1K o % T4 8 TS [l 7K 9 o B A4 B8 10 4 5 1 &
1132 3l K AR RE 3 BT 78 52 0 0 56 15 0 A [) 5 A0 i B8 728 Al S 77 8 B AN ) 1) B2 o DUAT AN 4 . il s 5, 7
TR 55 1 8 SIS XU UK BE O T R R X R A IR BE AR Bl ds 3 S ARG RE ) i AR AR R S T O IR SF 7 Xk g ]
FOLE ik DR A ) T R B A 35 K U R A I R A 18202 Sl ARG RE ) B ) oA B R #EROAE T BT — i ENE
X

#EARL (Cyprinidae) 2 W) Fh £ & B oA )02 L FEWT /B B3 9900 55 P9 G K AR A 43 A s e ATy A
B 7K it B [ R 2 AT D K B 0 K 6 B A8 A 1 5 e [R) I o K sl PR 2R AR (] e B R A T D e R R R
JEE M0 TR 3E Dk T TR AR A i DA SRR £ 2 o o ) B e AT BT A S5 RN O K A B 1 LR £ 28 1 )y £ T R S
Tk B BE ) 3 R a4 B R 8 (Hypophthalmichthys nobilis) M (Carassius auratus) I 8 ( Hypophthalmichthys
molitriz) ;s /K AETEHY 4 B 5 & . F . (Mylopharyngoden piceus) . A B fil 1 (Spinibarbus sinensis) |ty
(Parabramis pekinensis) } HAt (Ctenopharyngodon idella)""""" , 23 b iR R} 0 25 A 1 136 B0 B DA M K
VLT PRVLBEA 21 H S B AR A9 43 BIAE 25 F1 10 “C R %85 T Bk 7 Ff R} 0 2 i UiF bk i ) L fiE
RN B A3z 7K LA IE AR 36 T A8 [ 7K i 2 B8 AE B #8258 1 iz 2 A0 X 368 B8 0 %8 T B2 728 Ak 1) el 1 2 A A AE 22
SR BRI A FE AT RN . AR S BT T A RNR EE T B8 1 AC6 5 2 20 6 ) 76 R ] K7 19 SCHE AR
Tk B2 X 3 A S B ) 520

| RS A

1.1 L askiBESYI5E

7 FpSLEG I T AN KA . B SR SE B A T A AR ISR TR KA ORAE A 1.2 m X 0. 55 m X 0. 55 m, %
2y 250 LML 30 do HILIBIE 4 H 9:00 1612 Fe MR AR 13, B0 30 min J5 o 3 17 7K R o % 55 7H A 24
S FRAH KR R 58 VR A RK  H K 8 2 o P K R AR R 1026, KIRIE R B4R E 7T mg - LT DAL,
SERRFE IR 12 h GHE ¢ 12 h By KR EHI7E(20. 0£1.0) C,
L2 XBWAHRE

ARSI BEE T 10 CHI 25 CHAYIMLIREA . SCimayifbsg i, LA H 2 °C B A8 i Fo6 20 C /KR4
SRR TR 2 H AR IR EE 10 "C B 25 °C bl 5 4 453X 9 A B AR 3 14 d, 7 Ak 239 ) 3% 38 2 A0 1 H A %
P S IR R — B0, AbHRES RS o B AR (g B R /INEE 3T 1) S 30 AR R IR AT B K38 Bl A E AR IR R
VKRR T , SEIS A DG DL LR 1. FE T A S I8 T I I BT, SEI g AR £ 48 h LT BRAE & RN AL S S
S
L3 SHNE
L3.1 gREFHGNE KRS A RN n=16) 50755 £ HAE N 38 e KB Ky 12 em (k7 BB AT
WL mUY BE R 1 AR, T 2 B 9:00,11:00 H1 15:00 43 il A #8455 318k 30 min SCH A 00 [ & 1
3. FAR I8 A s iz sh i B B R 48 (EthoVision XT 9.0, Noldus, fif =) #1749 #. ALK EE .
S 1) T 35 R com s ) RS B A R] E CRIAL F32 SR ZS 0 i ) A7 B E) 22 B B3 gl E T A
1.3.2 SMR el 52  [ Kiz sl e Jo o6 S o a5 8 BARGEK IR 2 d R A5 & 24 ho ARSI = A £ R
4 378 7K AN X SMIR EAT I 2 . kg it BRECIR 00 B 467 1) 0L 8 26 £ CREAR B = 100 40 1 5 % 25 A0 L 0
WP 25 v B 24 h B S R S (HQ30d R, SEE G 7 A 7D 20 B F 4 H 9:00.15:00 1 21:00 #E47FEER MY
W7, 222 2 d, SMR B 6 I 1P ME . 115 SMRORf:mg+g '« h DIAKXN:
Uik
m
A Vg & SMR I, Ao, S 5250 0T 0% 28t 7K 17 4 9 405 R 25 1 O R 5 0 7K 0 A 8 46 6 119 2 (B (R i
mg + L") oy JEMPIRE N A KB AL b ) om AR SC50 A (AT (T k) o /b R R
SMR [ § 0, T SMR 3 st P i ik R %K 0. 75 BFIE N 1 kg A i (A i 1 AR50

Vaur :Aoz X
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Tab.1 Body mass and length parameters of seven species of Cyprinidae

AR Mk W/ C i/ g K /cm
10 8.9340. 38 7.9540.07
B (H. nobilis)
25 8.40+£0. 26 7.9140.08
10 7.04+0. 44 7.73+0.15
A A R % (H. molitrix)
25 6.62+0. 34 7.68+0. 14
10 9.20+0. 23 6.96+0.06
P (C. auratus)
25 9.1440.22 7.0540.06
10 9.0240. 35 7.9840.12
B (C. idella)
25 8.38+0.33 7.9140.09
10 7.12+0. 36 7.5140.12
fifg (P. pekinensis)
25 7.72+0. 36 7.77+0.10
KA
10 7.0040. 20 7.4740.07
FHM(M. piceus)
25 7.03+0.19 7.414+0.07
10 8.954+0. 24 7.4340. 48
AL B BT (S, sinensis)
25 9.4440.23 7.7940.06

1.8.3 Us 9M SMR W EHF 5000 6056 B B 0K ML 2 BB A 24 b BHA S 105 1 BT R
19 Blazka Sk AR X Ul JE7 I CREAN S n=10) . 4 36 R 5500 6686 ADFVK B OB BE 1B 38
DR PV AR £ 6.0 cm = s~ 1 b J5 46 5L P 0 J7 W AT U OIS o 052 R o 0 08 B E 1 6. 0
e+ s AR 20 min K EEHE RN 6. 0 cm - s £ Ty U (5 el ol A K 9 4R 20 s L4
'L BRI S AR B R ) R R em) UL, B PFSEAE I BL R 2450

t
Ucri\ :vﬁj%ﬂif +i>< Av °

0 gy S ST T — AR (L cem » s ) Ao RORIYR R I (6.0 cm » s 1) T 2 FTICE (1 F7 22 7 UK

Pty (T =20 min) ¢ 2 ) 35 I JIr 75 3 B2 4 114 552 P 4 2 Ui DK 1 (8] A7 mins <220 min) o DA /)y 52 B8 48 K/ X
Uear BISEME S B 1 U BUBUR T REELBR LUK RS A B CRAL . BL » s, BL BIAK)

L34 s R ey m 2 EE U B3 P R 25 00 AU Mo, 55 2 min & 1 U P DK A A9 7 S

HELR A SE, R AR T

v
Mo, =60X (S, =S X .

Horp oM, Ry s s iR (B mg « kg '« h ') 35S, . Sy 43 3 Ry i bk A P A £ R G £ B I 4 1 T R
RO RN .mg « L'« min DL HRANBR AN AR A 7 A (7 .mg » L) 5[] CRAZ . min) (1928 1
PUA T A sV Rk E’J 'f'ﬁi% (3 L) sm Ny Seu i pg R B i (AL k) o ME BRI R Mo, & X MMR,
MMR 45 EiA& SMR @26 @ B4 AS. i 0k B A 3 g sz, Brill M, MMR K AS 5 i 150t 22 %0
0.75 BFIEA 1 ke bl B A AR,
1.4 MEST

JI Excel 2016 B HEAT 5250 $5clm i 3 BUIF50 . G 1T SPSS 17. 0 B0F HEAT 5T 400 . 07 5 405 34 L) - 39
B EARER "R . & D46 Ar BE IR R A2 Ak S ny 3R T QLO B B B2 B B 10 °C L & AN 4E 4w b FH I 485 38 0k i
. X F U JSMR.MMR . AS fil § & iz 8l 2 55 CF- 35 380 5 #1132 ) B[] H) 1 5 5 1R A0 AR 358 /K 0 3B X B AT
2 M {0 OB ER 28 07 22 43 7 5 () 52 36 0 AN (] 3 5 22 (R S 48 b 1) 25 SR ¢ K23 53 B s AN [RDK il B AR SR 2 2
[i) 3ok 2L g b 11 22 S5 0 FH B PR 3R T 22 40 A S RE R BE AL IR . 7 FhSE S A 1) U, .SMROMMR AS 2578 F 3] K-
) A ] Pearson A EA0 M. 24 p<<0. 05 B, A RGEIFEE R B A G2 L
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2 #£R

2.1 mEMERKREREN U BIFNT

ULE (F 1120 =301, 460, p<<0. 001 AL B K P JE (F 100 =6. 753, p =0. 010)%F 7 PR .3 U, A7 1ESE
T I HL B AR S AR (F Ly, =15. 389, p<<0.001), A 7 Rk a2 00 UL, ¥ B35 B T+
M dEZRBA G FE L (p<<0.05,F 1la), #£ 10 C(F, ;.03 =0.101, p=0.763)F 25 C (F, 5 0 =
1. 945, p=0. 222) 50 F WU FEFKAEBE R G KA @ Z M TG 8 L E R 2257 (B 1a) AR K AE
B2 U, QLo TRoKARMAR, 5EEMEFEASIT¥E X (t,=—5.272,p=0. 003, 1b),

0 590
L O25<

oo

U,/ (BL-s)

a U(‘rl!

[T SRR NECN
—
= %

U,..HQ10fi

1.8
1.6 1
1.4 1
12+
1.0 1
0.8 1
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021

0

15=-5.272, p=0.003

HN ‘ HM ‘ cA | a | pp ‘ MP ‘ ss
K ik
b U, M Q10 {&

WEHN RS (H. nobilis) HM XFEBECH. molitriz) .CA RFEHI(C. auratus) .CICFEMA(C. idella) PP bR (P. pekinensis) MP {{
FHEM (M. piceus) SSACFEK P AEEHIGE (S, sinensis) , F [A]
Bl BEMEEREN7#HEREKU., HEMWE QL0 E

Fig. 1

2.2 BEMAEEKREEN SMR B98I

TELEEXE 7 RhEERL 2 SMR fE7E S 24 78 L E Y

Effect of temperature and habitat flow rate on U,,;, and Q10 values of seven species of Cyprinid fish

Wi (F | = 248. 322, p<<0. 001) , A= 5% 7K 3 3 B % SMR

TGt # B L ERSEm (F, 55 =3. 521, p=0. 063) H IR & 5 4 5K i B X SMR B2 fF7E 58 AR (F s =
4.804,p=0.030), Frf 7 FhELRL 2 H SMR 2y BE IR T8 A 225 5 2R Goit 2 L (p<<0. 05, & 2a)  {H
N EWZERG,=—0.644,p=0.548,[8 2b).,
1E 10 C(F,.=0.004;p=0.950)F1 25 ‘C(F, ;=4.218; p=0. 095) i} , SMR 7E#i /K A= Bt Kk 5K AR 3 fa 2k 2

SMR 1) Q10 fEL7E /K 42 58 4028 15 i K A B £ 28 Z M T 4 i

[ G 8 R 225 (] 2a)

VRN
=

2L
- &

~ 0T o0 257
L S0 O25°C i
: o 20
T 40 S 15t
. 30 =
Es = 10}
£ 2k =
~ 190}
= 10l ﬂ ﬂ H 0.5+
S
Ul 0 | | | | | | 0 | | | | | | |
HN‘HM‘CA CI‘PP‘MP‘SS HN‘HM‘CA CI‘PP‘MP‘SS
[ ik K ik
a SMR b SMR iy Q10 {§

B2 BEMESEREN 7 HERNEE SMRUEME QO &
Fig. 2 Effect of temperature and habitat flow rate on SMR and Q10 values of seven species of Cyprinid fish
2.3 IBMEFMAEEKRIEEX MMR B %

T (F s =236, 006, p<<0. 001) FI A B /K Wi B (Fy s = 7. 494, p =0. 007) %} 7 FpfiFl 225 MMR f£7E
it X R HWEAAAE S AR (F 10 = 11,428, p=0. 001) . Jirf 7 FdRA} 42509 MMR 255 i B2
ThE AR 2 A 22 S LA G2 7 L (p<<0. 05, & 3a), Hf KA 8ia25 MMR B Q10 {4 & T K 2E 55 112
ERBAGEE X (1, = —2.984, p =0.031, & 3b), fHZETE 10 C (F, ;0 =0.192, p = 0.680) fi 25 C
(Fls00=1.494,p=0.276) i} ,MMR 7E# K A BE 2R 5K AR R 2 M TG 48 L B 2R (E 3a),
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~ 4500 5 0 25 15=-2.984, p=0.031
L 400 ool ‘
o350 F wm 200
T, 300 5
< 250t Z st
L 200 - 2
E o150t g 10
~ 100 | =
05|
2 Wl H ﬂ |
S 7 | w w 0 ‘ ‘ ‘ ‘ ‘ ‘ ‘
HN HM (A cr | opp MP‘ Ss HN‘HM‘(A cl ‘ PP‘MP‘ ss
%7}( K HK ik
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B3 BEMAERREN7HEREER MMR HZIME QL0 E
Fig. 3 Effect of temperature and habitat flow rate on MMR and Q10 values of seven species of Cyprinid fish

BEMASEKRIEE AS B0

JERE(F 0 =164. 474, p<<0.001) F A B K F B (F, 1, =4. 460, p =0. 037) %t 7 FEARl 025 AS fF4ESE T
2 Exﬂm%nm HWEAAESL HAE (F 10 =7. 300, p=0.008), FFA 7 MR 00 AS X5 i 3 7t 42
S A E 22 5 B G E L (p<<0. 05, & 4a) . fH AS 1 QL0 fE7E# /K AE 55 5 K A bR 2 Z M TG i 2% 3 L
FHER(,=—2.045,p=0.096, & 4b), 7£ 10 “C(F, ;5 0s=0.084,p=0.783)F 25 C(F,, 5, =1.139,p=
0. 334) I} s AS TEF K AE SR 5 K A BE S Z R B e Ge it i X B iy 25 5% (] 4a)

A0 25+ _
7 0 s 20k
= 300} .
i 250 S 15F
20 —
=< 200+ =4
s 150 F F1.0r
=1 <
Z 100t 05l
o o 0
o ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
HN‘HM‘CA CI‘PP‘MP‘SS HN‘HM‘(“A CI‘PP‘MP‘Q%
K ik ik K
a AS b AS QIO fi

B4 BEMERREN7HEREE ASHZME QL0 E

Fig. 4 Effect of temperature and habitat flow rate on AS and Q10 values of seven species of Cyprinid fish

BEMAEEKZEEX B XIEZH N
mE<F1.m.:O-012 P =0. 913) FIAE 55K it B B (Fy oo = 0. 891, p =0. 346) XF 7 Rl R} 125 7 K 35 8l 1) F
Y3 B G2 s B I BL AR R X RS T B R (B 5) . B A & B s 2 (1, = —0. 838, p =0. 440)
Mz L (2= —0.863, p =0.427) 1y QIO (HFEF /K AL S /K ESR AR Z EB LS T B X EWES
(K 6),

60

_TTow<c g1
T, 6r o2« . S0 E25C
=20 2 40t
=4 = 300
\3, o
= R o0t
w 2r 1N
=l I'Hi il |
s MU L e LR DR L LI L TR A L L T
H,\I‘HM‘CA CI‘PP‘MP‘SS H\I‘HM CA CI‘PP‘MP‘S@
ik ik ok iwiie
a SEHEE b iz shitE

B5 BEMEEREXN7"HENGBEXNBEZIEHNZE

Fig.5 Effect of temperature and habitat flow rate on spontaneous motility of seven species of Cyprinid fish
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6 7THENERFRIEIN QIOE
Fig. 6 Q10 values of spontaneous movement in seven species of Cyprinid fish
2.6 7 eRFl & K ae 2K 515 3 88 7 T FE) K TR KR BX
1E 10 F1 25 CH, MMR I AS Z[H] U, #1 AS Z[a] LA} U, F1 MMR Z [A] 33 52 G5 127 2 _E B IEAH 6 O¢
F(p=<C0.05) ; HA A5 H5hr Z [BIEAH R G it 22 L B A et (R 2,8 D,
R 2 FHMEETHKEE ARG S BAEME KR XE

Tab. 2 Correlation between swimming ability and metabolic parameters at interspecific level at two temperatures

&b T AS MMR SMR
r=0.977
10 C
»=0.000
MMR
r=20.997
25 C
»=0.000
r=—0.658 r=—0.489
10 °C
p»=0.108 p»=0. 266
SMR
r=—0.047 r=0.03
25 °C
»=0.920 »=0.949
r=0.859 r=0.912 r=—0.266
10 C
p»=0.013 »=0.004 p»=0.564
Ui
r=0.909 r=20.929 r=0.232
25 C
»=0.005 »=0.002 »=0.617
500 500
~ o 10 C — o 10 C
iz 400 ® 25 - = 400 - ® 25°C -y ——
= - .
s 300 "o 300 | ————’i*—;
. y=39.051x-45.547 B y=-2.025 20+172.41 —e—
£ 200 R=0.8311, p=0.013 ¥=55.406x-138.75 ® 900 R=02388, p=0.266
— R*=0.863 8, p=0.05 - 8
2 j00f £ 10 tfh_% y=0.452 514284.21
= = R?=0.0009, p=0.949
2 3 4 5 6 7 8 9 10 2 12 22 32 42 52 62
Uy (BL=s™) SMR/ (mg - kg™ + h™")
B7 WHEETHKENSKESHEMEKFHEEE
Fig. 7 Association of swimming ability with metabolic parameters at interspecific level at two temperatures
AJ A
3 1Tig

3. 1 ik BE 1 F0 e B X 15 XY IR BE S R B Fh 18] b AR
0 5 1 JFVKGE B0 UL F B0 A I S H R AR AT Al R SR AR A B DM OGRS R B A 2 Y Tk
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RE I AE TSR M Fh v 22 52, B S5 A6 B0 /K O ol JE S8 S I o 3 0 G JE T O /K o 1 IS R A i Kk i ) TR L X
S ok 2 1 24Xk A KR B — R T AN T K A R A B Y 8 2 U VK R O Y TSR R T AR B Y B T
56 I Ik B2 A Bl I A JEL T O K AR B A £ IS R 7 A T UK RE D AN RE B AU B A AL B O AR SY . S5 RLAE RSN [ Y
&L IR JEAE 10 “Ci 25 “C L, AHEIE Hifi K A= 5 0 2R ok AR B 1 261 U, . MMR SE4R AR LG0T 22 3 L
22 5 o X T BE -5 2 P R ) A S R DA SRR AS S A X /N 56 (AR SR TE YR WK AE BT 28 U F MMR
QLo EH M Tk AT M. R BAZI ¥ L. 16 10 CHRMT PSR 621 U, . MMR H 50 &
AT BN AR ARG T 2 Sl RE 7 1 T2 2R DR D R T AR AR B K . A AR BT S S A R I O T RE %
I 52 00 o T 3 B AE AR AR AN L B B IS DK AR R L 25 C B JUAE T A K R R A B Y £ 2K 0 Tk i
JIH) 28 ST 7 S B 28 S (UK AR 35 £ 28 e DK RE 0 FL oK AR B8 £ 28 & 16. 8 260) L SR T & I B M 10 °C
ETRE 25 CL UK BT @ 28T D AE T 5 A AE T 9§ R SO AR . X R AL R O K AR 5 Y £ 2 R 9 Dk fiE
J14 & B 938 VIR 5K BRI A T BE T e Il K RE ) 5 B KA R KCE B9 BT N IR
3.2 BRIEFNFIRE K M9 F 8 bL g

025 1 T8 £ 0 R KB AT R S K IE B B OCET L SR AR 56 T R A2 B I SR A 6
B A B W) £ 25 ) [ R 32 3l % T AR AR B 2 SRR B B SR AR . AR SERGE 1 A K I8 F kR i
X L BE S L AT Ay SRS R ] K P 19 22 57 o 5 28 R BN 0 b i) S 6 ) K s sl il R R AL e AU . B
B A i B AR AN AR K DL X KB S B TR R S B RS . R P A B SR SR AT O A S R0 R
SRS Y AR R IE AR — R AT S RRAE T RE A= B eP A K I B R AT WO R . e
K32 BRI i AR T RE T 22 1 55 35 0 S W VE VR A6 TR ) 4 IR R A A T O R A DG
3.3 BHRENSHENBHERRRE THXE

AR AR 51 % (Metabolic engine) fBR" " . Lo~ 28 G5 B Sy 38 K (¥ 4 U W7 248 15 B0 3% 11 B 05 i 1) DA SR 00
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Animal Sciences

Interspecific Comparison of Swimming Performance and Spontaneous Activity in

Response to Temperature in Seven Cyprinids

ZHU Wenlan, FU Shijian, HU Yue, FU Cheng
(Key Laboratory of Animal Biology of Chongqing, Laboratory of Evolutionary Physiology and Behaviour,
Chongqing Normal University, Chongqing 401331, China)

Abstract: [ Purposes ] Fish perform daily life activities such as foraging, migration and avoiding predators with swimming. To
investigate whether cyprinids living at different flow velocities have different responses to temperature changes in swimming
performance and spontaneous activity. [ Methods | Three limnophilic juvenile cyprinids ( Hypophthalmichthys Nobiliss, Carassius
auratus , Hypophthalmichthys molitriz) and four rheophilic juvenile cyprinids (Mylopharyngoden Piceus, Spinibarbus sinensis ,
Parabramis pekinensis and Ctenopharyngodon idella) were selected as subjects. The critical swimming speed (U, ), standard
metabolic rate (SMR), maximum metabolic rate (MMR) and spontaneous activity of seven species of cyprinids were measured at
10 °C and 25 “C, respectively. [ Findings]The results showed that the U, and energy metabolic parameters such as SMR were
significantly increased with the increase of temperature (p<C0. 05). However, there was no significant difference in U, and energy
metabolic parameters such as and SMR as well as spontaneous activity between different flow rate groups at the two temperatures.
The Q10 values of U,,;, and MMR in the rheophilic cyprinids were significantly higher than those of the limnophilic cyprinids (p <<
0.05), suggesting that swimming and metabolic capacity are mainly limited by temperature at low temperature. The rheophilic
cyprinids have more urgent needs for swimming performance with the increase of temperature. In addition, MMR was positively
correlated with U, at different temperatures, but the slope of the fitting curve between the two was higher at 25 ‘C, which may be
related to the increase of energy efficiency, which caused by the improvement of overall physiological function of cyprinids and the
decrease of water resistance at 25 ‘C. [Conclusions ] The change of temperature has an important impact on the energy metabolism
and swimming ability of fish in the two habitats, and the interaction between temperature and habitat also has a significant impact.
However, the effects of temperature and habitat velocity on the spontaneous movement of different species of fish are not
statistically significant, so it is impossible to explore the behavioral strategies of different fish in response to temperature.

Keywords: cyprinids; temperature; swimming performance; energy metabolism; habitat flow velocity
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