2012 4£ 9 H
B20% Z5 M

FRIFEAZFFHCE AR ZF RO

Journal of Chongqing Normal University (Natural Science)

Sep. 2012
Vol.29 No. 5

B =

DOI:CNKI:50-1165/N. 20120915. 2319. 005

iz B 38 1k X 82 £ 4h £ i ik BE 11 R AR BT RS2 i

B A4, AAA, $HRA, A2
(EPIMIE R HEACE I 54T N2 % KT S Y A Y2 R 5090 % . B IR 400047)

WE. L8 @ (Cyprinus carpio) $h 2 AR, 7 25 CH M T#H 90 EHRE (8. 12+11.30) g ty L1 @ F 35 4 &
0 h #0241 (3 A) .6 h R4 A 12 h 80 41, LL 6026 I i ok 3 B (U #4232 3 0% 15 d, 8 R 8% ot 18] 2 7l
A 0.6 40 12 hi M5 X L5 & FAT Uei FERE (Mo ) fBhif B 31 (FaststarOB M2, ZRET.ERBHBFEEE

4t t Uy #0 Fast-start G BAML X AL EHRE.E 6 h#HE4 M LH &% 30 F7 36 cm »

sTUB R E T Mo,

DEER.T 12 h EHREAE Mo, AL TRFAF., AR AN THER TERT Un 3 T 0 EZHE R
Bk aRE e XEZAETWEERNAKE, & EELNEEN2E 0 AL FTRE AP,

KR BBl Rk R RE RSB A
HESES Q591 4

#2325 B A — R N RSk IE Bl | At 22 5E B F
MR BB RSl vkoH B 2 e B A A A it
fiE , I B 0% ZE R 8 K I R (R F 240 min™) H R &
AN2x I v R E 5 S S DK 2 e A AR AR R L (H
2 R 22 UK FF 22 B 18] J6 (20 s~ 200 min) FF e &
i £ 3K 5] Ty B 5 R i i Uk R s 2 AR A% 3K B 11
I K, HARAERFAR B A B | O 20 §7), g
Fr2iz 238 5 H I iz 30 3 & (Critical swimming
speed, U, ) e Al 557, B K38 sl AR GF BR AL,
Active metabolic rate,M, ) F R AR G F iz Bl ad
P b B s AR, — B 00T F Tt fa 28 1 R oRA
FACETEE 77 5 P 3 3) (Fast-start swimming) 42 A TG
AR £ m R AR R IB B,

HT T 8 A 300 I Dk 1 >0 P BRI B AT A F
FLIz F R A AR AT RE . L 600U i X L #1 (Cy p-
rinus carpio) S IEFT 15 d WL sh ik, & 1F
{41 0 1) A4 5 Sk o I AT R A T R it L OB
SEEmMERZHEIN - EERNK, ALY
FESE BRI A L R B A R R T K
W S R T RS B BN S A
R R A R B 2 A B A B EL A Y 1 LSS

»  WrFEEH:2012-02-06 &[5 B #:2012-03-10

XEkERERD A

XEHES1672-6693(2012)05- 0016- 04

AR TR WIS TR T
i £ 2y £ 228 3ok 325 ) BB A T RS 15 5 R R B L R
A A TR 2212 3 B8 1 19 B2 15 i Sk = B0 R I AN R
TR Ry | R Rl I VS = Rl A iU B ) IS T
PME B iz 2 85 ok 2 $12 g B 40 &)y #4110 457 22 10 Dk BE 1
P S BIRE S . BT LA T S AT ST LT £ &) £
NIRRT G 25 600U o U AN [R] 5 [ F) £ 975 38
TEXF U FIPR I I 0 ) 0 25 55 5 3 480090 0 £ £ 4
32 Z HE TT IR B TR A BT T 4 1 2 Al K0l

1 HRS T %

1.1 R EKKIESYIF

SIS 0 W T E PR T A K 7R A A
HALTE R IR KA (1. 2 m X< 0. 55 mX0.55 m, 5B
KA 250 L) BARER 2 °C A9 7K iR 28 PR B 7K i 4 i 21
(251D CIHFFE IR TR BEE N 2 J6] . o Bk
(8.1241.30) g KK (7.040.4) cm FHITHY 90 &
SE AR 10 AN 5 7K R K PR AR I Y 55 5 BT N O
B3 d B BTN CE LRt 9 R . SEER K O
SIEBIHE KK, H oK 5 258 SOk e 10%,
SOIRFFEE K AR 30 A 25 S DA I A B AR A Ol R

I %% HH AR B 1) : 2012-9-15  23:19

FRMA EZR A KB ¥ IS4 (No. 31172096) ; & BT H R Bl 2% 3 4 (No. 2010BB1089) ; # Jk T B} 2 41 B fig 71 & % 5 H (No.

2110CA1010)

EEB N ERE . & A 058 A RS b 10 o a2 A AR S B WAE S AT, E-mail : shijianfu9 @ hotmail. com
) 4& AR 3k - http: //www. cnki. net/kems/detail/50. 1165, N. 20120915. 2319. 201205. 16_005. html



%5

EIZRAE, .2 WG E 6 g 60k RRAE T H 17

JARIROER 12 h s B 12 h, Y4k a4 R DAR Ik
R VR R R 2 YR (10:00.19:00) , S5 £ 45 £
0.5 h J&5 1 BR AR TH A ZEE
L2 XWARERE

190 BCm LI S M4 0 h #R k4l
(XFHR4L) .6 h #R4L AN 12 hi& R4l . 6 h Fl 12h
BB MR 2H B R BRI TA] 23 51 S 6 h A 12 h, B EF
SRt 15 d. WAL BOBR T R i | 408 B4 900,
K L B A TS IR AT B 60 YU o HBER A RS
W Som i B B FR A Bt . 0 h B MR 41 R A AE
IR, R TiE h i k. 3 ALY ta g HTE
8:00 Fl 2400 & Hf 1R & ML, £ W [y I bR 5% 1H
FZEAE, 15 d BB S EEE | 1 d, B 5 X 25
0 AT AH OC 2 8000 A .
L3MEFEREESH
1.3.1 Ug Az sy R R (Mo )M 2 SRITAT R %
AAT ¥ 3T 0 % i X 28 s s AR (R RS
200520010485, ) FEATIM A2 . 52 56 FF 46 A 52 9 1 73%
AR 5.0 cm » s~ BYELGEK i 1Y iz 2 A & I 1
b DAY B3 R% 365 15 10 Foln 260 5 B s SR P 6 il ) 1k i
AT U ME . D 528 A8 o, SR FH 10052 36 U 45 19 4026
U WAEIATE DL 6.0 cm » s 1y 380 8 5 4184 i 7k
TP BE AR T FFLEAZ B 20 ming 7638 0 K 22
R 7K 1 UK, DA PR A b A8 i 2 AR U P K I
FV K AR TR AR S B9 7096, 15 28 S 46 £ 1k 5|
iz 2l Jy AR S B 52 6 f 45 5E A i B R i 0 AR 20 s
DL B RS S G £ d A A2 ol A5 0 A P RE A
TEIE U 93 B2 R 4 2 min M5E 1 UGS S0 &
PR KA (R A1 ik 8 2 H 3 g 8 S 30 10058 B ik
FRIGFE SR B M, . 7 2K 3l i 7% A (HQ10
A, 3 [E Hach 2w AE =) #4700,
1.3.2 Beit g ahegml & SRAASIE = {4706 Y
P g AT M s R . I T R A R R
BRHL(AS04K AU, ## [/ BASLER 2 w2k ™) \LED
R ETR KA R ZIA 1 cm X1 em MAKLR) ; H
Hh KR I G 40K B £ G A B IR BT 6 S5 i T
Pt ARUIEE 8 B S 4G A A I A e Y 3
XN OKE 10 cm, 2K PR AD IE R 1 h, 3
AR K IR S PR — B3 (25 1) C s
Jei B B S I £ Pl 3 T KRR 8 S0 00 X, XY S5 fh
1E T 5256 X A R g B s A HLLL 500 W e s
4500 6 HE AT 0148 5 [F) 5 45 7 R 9, 1 % S G 5
AE B R B S AR R, SRS A

JEXT 4R 1% 1A AT 05 £ JF ) ACDsee 10 EIZ AL
FRAR A EAT AL BE L SR J5 R A tpsUtl Ml tpsDig 2 #44
Xof Kb BT 0 R AT BT Al A 3 fe 4 AR AS S
k3 3 A v 0 A A8 S T . AR 0 A8 B B Y
AR R SR 5 52 86 0 AE B B BE Y e K R i
(A o) U (V00D VBT 120 ms B 30 B9 B FR (Sioo me)
3 HEhE.
1.4 SHIHHE

U i il Mo, B35 5350

U =U+t/T)AU (D

Mo, = (S,—S,) X3.45X60/(W>X1000) (2)
(O U 2R 58 U I A B 20 min (% Kz 5l
B (Bl .em e s ) ;AU B EFREEI 6.0 cm » s
T 2 E WHFELE S I E], P 20 minss 2K RE 58 W
W DT B I SE B2 32 g B a], — /N T 20 min, (2)
2 Mo, DA /N T o £ (T 7 114 06 40 /0 22 S 4
i (mg « kg ' o b )5S, MRS RP 20 min A% 4R
(BRI AR AR R 5 S, R as A B A E AR TR RER
3. 45 JB BIRFIRA Y RGEAARFL (A L) 560 ST TE] 60
min;W F/R{RE AN .0,

P JE B 28 A s Vi T St g 3 H1 BT LB
TIE A8 B AR s ) B A AR N 2R A
1.5 #\H it

SEHG KA LA Excel #FHEAT H LR R 5
SPSS17. 0 B #EAT B R 7 22 43 B 0 AT 2 J LU 8K
(LSD ). Seit A ¥ LU 34{E £ bR il iR 7 (Mean +
SE) /R, ik F KR E N o =0. 05,

2 R

2.1 3 U BRI

AR 40t 0.6 F1 12 h By 3 4 U,
SR (56.141.0),(57. 141, 1 FI(57. 640. 6)
em + s S HRFE I 20T R 3 Ay U, Z A1
TR EXR.
2.2 3¢ Mo, B %0

S Mo, FIIESE R IR 1, ZBRHKIT
2553 BT R BLIE Bl B 0 R 40 &)1 40 1) Mo, 35 5 )
(p<C0.05),6 h SBIRLIAE 30 cm = s " WE T M,
L /NT X RZE A 12 h B 2H L 7E 36 cm -
T Mo, 35/ x A
2. 3 X HRIE F B B 22 M

SEEIAG 3 2H S PO i S A5 R A 1
TN sV s A T S oo FEAL G A W 22 5% .

s



18

FRITEAFFMCE AR FHO

% 29 %

http://www. cqnuj. cn

R J7 22 3 B4 2 b s s Sl B AR X L £ 4 £ 119 PR R
SRE S WA WE R .

ATP HHAMERE , K AT 5C T iz 3 8 MR X e s 3
MR W, Zat 9 B A B LS T
85 (Salmo gairdneri) W4 & Uif

x1 EFHRHEMEEHEH M, ZN
Vi &k N : =t it
Tab. 1 The effect of exercise on the Mo, of juvenile common carp mge+kg '+ h! Pkiig )1 G 2 min 085 3 Y
o e \ B E R, LA TR R Y
R KIHE/(cm + s ) - . .
‘ e FUE AR ER 69 8% A8 B
Bl /b 24 30 36 42 48 54 60 B, (B S S 2 6V
- ’ 4‘ 5 Y max
0 388+27" 473--35" 576--38 640--31° 829-4-41° 1 2245751 526 49" KB H o
Y S 23 .
6 377446° 377435" 440528" 56742 797461 1063470°1 524b500  AmeII B BIF A XN
12 4374619" 481-426° 531429" 654431 832--39° 1 168+47"1 64348 24 BERL (Cyprinidae) 1 3¢ (1 BF

TE A [R5 B 32 R R 31 0 22 53 .3 (p<<0. 05)

FER IR + 12 B B X 4 £ 2 11
ZLIIL 53 LA L r ks A 4 32

: 5 1 L CE PP N CENCE S
—08 T o5 EO'G Wi 1 (Notolabrus fucicola) %34
: b iy 32 B M 2T WL (4 Lo 28 T
s I z F 2 B VAT A AR L T L
) °2 N S ) S R 1 35 2 i ) e

W e e e R AL AR SR T

P— A S S B9 02y 6 S

B EREEEENE V, A, S.. %3 REEDEAEEeEE 0O e IR R AE BRI

Fig. 1

of fast-start performance of juvenile common carp
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The Effect of Exercise Training on the Swimming Performance
and Metabolic Rate in Juvenile Common Carp (Cyprinus carpio)

YAN Dong-juan, YAN Guan-jie, CAO Zhen-dong, FU Shi-jian
(Laboratory of Evolutionary Physiology and Behaviour,Chongqing Key Laboratory of Animal Biology,
Chongqing Normal University, Chongqing 400047, China)

Abstract: To investigate the effect of exercise training on the swimming performance and metabolic rate during swimming in ju-
venile common carp (Cyprinus carpio), 90 juvenile fish (8. 124 1. 30) g was forced to swim under 60% critical swimming
speed (Ui ) for O h (control), 6 h and 12 h daily for 15 d. Then three groups of fish were underwent both an U, and fast-
start measurement. The oxygen consumption rate (1\402 ) at different swimming speed was also measured. Neither U, nor
fast-start performance as indicated by maximum velocity (V,..), maximum acceleration velocity (A,.,) and travel distance
during first 12 ms (Sis ) significantly changed after 15 d training in juvenile common carp. However, the M“z at 20 and 36
cm s ' of fish in 6 h training group were significantly lower than those in control group while the Mo, at all swimming speed of
fish in 12 h training group were significantly higher than those of control group (»p<C0.05). It suggested that the cost of trans-
port decrease after moderate exercise training (6 h), however, high intensity training (12 h) may impair the cost of transport
by increased basal metabolic rate.

Key words: exercise training; critical swimming speed; fast-start; Cyprinus carpio
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