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TEIKAE F AT YNFE, PIFRKIRQR5£1)C. YIFF
SRR3R KRl K AR S S AR 6 mg/LUA b, A
H7E0.005—0.025 mg/L, R HROLE M, & H
9:00 LAt (Hypophthalmichthys molitrix) PRI L1 2 $5
MR, B scibt e d21d WYL, 48 FE i
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Swimming performance of largemouth bass with different treatments
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FlExcel 20035} BT A 52 56 2048 76 o A5,
STATISTICS 6.08XFHE3E G it 7 #r, MRS HCA
Qb H B HEAT B R R Z BT (ANOVA), 77 2 7 it
W fE 34T« E LB (Duncan’s test)”. HE4h
YL 2 E bR UHE 1% (meantSE) KR, i /K FE N
P<0.05.

2 R

21 BEMIEREAROESINTKEE

sER R, R R O BeTRMR I 2 & T xR
HEFIRMR(P<0.001), T 4Lk 4 FTRMR L5 X6 HE 26 ]
ZERANRFHP=0.107, % 1). XA, EEHM
TR 2H [F] SIZE6 1 I AMR 22 57 AN I8 35 (P=0.376, 3 1),
TR AL IMS B 2K T X0 B2 AT YL 2H (P=0.033),
T HEZH AR MS AL AR 2EL 1) g ¥l 25 11 22 e (P=0.542,
1) WA M U, B T B a4k
Y S0 () U, (P=0.017), T35 & 41 511 4 1a) s
MU Z R A EEP=0.771, & 1),
22 BEMNBEROESFNIREMZEED

gE IR ROR, g A FE A () S 46 # LOE 2 % A
B (Fy=2.319, P=0.123, % 2). HEHALR AN
P 3 T R N LR ZH 5256 6 [ P (P=0.014),
T 0 R A R 2 1) S50 # 1) Py 22 S A B 3 (P=
0.745, 3% 2). AL M CMRE & T-X) |
ZH AR 4 9256 #4 f CMR (P<0.001), 17 X & 2HL A1
TR ZHL TR] 156 f FRICMR 22 53 AN I 38 (P=0.355, 3% 2).
DO R TPyt , B & 4 525 fE MR 5 DOR) 26 14 5%
F AR R T3 T T 6T R A RN Lk 2 S Pl X
KAMRIZ(P<0.001), 1 X B ZH AR 2H 7] S2 56
FT o B9 2 1R 260 W 3 1 22 S (P=0.124, 3£ 2).
DO TPy i, YUK L S5 48 MR 5 DO R 28 4 5%
F AR R T 2 AT 5 A A RN 0] R L S i e X
KR IR (P=0.001), 170 X} B8 ZH A48 £ 20 1) 5256 £
FIRh v 5 2 R 4 26 6 ¥ 285 1 22 7 (P=0.826, 3£ 2).

* 1 BEMIUEN K ORI EARER,
HAH=8)

Tab. 1 The effect of feeding and fasting on swimming perfor-
mance in largemouth bass (mean+SE, n=_8)

43 ¢H Group

Z ¥ Parameter

XtHControl & Feeding 11 fkFasting
A& Body
mass (g) 7.98:0.56  7.90+0.58  6.07+039
&KBody
length (cm) 7.38+0.18 7.08+0.18 6.93+0.18

HH# AR BIHRRMR b a b
203.97+12.22° 328.3+21.86" 157.16+12.60
[mg Oy/(kg: h)]

KA % AMR
[mg Oy/(kg- h)]
RFEEMS
[mg Oy/(kg" h)]
e S e K
Uerie (cm/s)

i A7 AR T BER R 27 5 3 (P<0.05); R

Note: Values in each row without a common superscript are
significantly different (P<0.05). The same applies below

*2 BREMNENXORSRENZHFWEEHEHRER,
HAH=8)

Tab. 2 The effect of feeding and fasting onhypoxia tolerance in
largemouth bass (mean+SE, n=8)

643.13433.04 635.00+31.85 575.184+49.85
439.16£30.73" 306.7+21.62° 418.04+49.24°
27.61+0.90"

31.62£1.00°  27.33x1.27°

4320 Grou

Z ¥ Parameter . .p - -

XtHEControl  #%M¢Feeding L1 Fasting
AT Body
mass (2) 5.73:0.13  6.74£037  5.29+0.19
A&+ Body
length (cm) 6.68£0.05  6.76£0.11  6.44%0.11
I 2 P4 5 LOE
(mg Oy/L) 0.94+0.15  0.92£0.06  0.68+0.03
e B A=
i 7 U Peri 2.03£0.15°  2.52+0.13°  1.97+0.11°
(mg O,/L)
I SR 2% CMR

b a b
+ + +
[mg O,/(kg- h)] 259.29+25.61° 376.38+19.75" 232.80+11.51

| 322 #
?ﬁiésﬁ‘)’f“ 20.19+4.11°  61.9944.98"  11.24+2.29"
3|52 #
?ﬁ%{é‘sﬁ‘)’]"ez 180.80+13.61° 183.83£7.60° 127.59+5.97"

E:* RORTE I FHAUE AR R R LRIRE R4 IR
ANV SEE T ARG T SRR AR 3 S VA AR G R I AR

Note: * indicate the metabolic rate at critical oxygen pressure;
# the slopel and slope2 indicate the slopes of the relationships
between metabolic rate and dissolved oxygen values above and
below critical oxygen pressure, respectively

1 2 3 4 5 6 7 8
175K Oxygen level (mgO,/L)

1 2 3 4 5 6 7 8
4k F Oxygen level (mgO,/L)
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Fig.2 Hypoxia tolerance of largemouth bass with different treatment
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a. Control group; b. Feeding group; c. Fasting group
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KON G & YI A A 7 A
fb &, BIireikah 7176 F(SDA)Y sk, & Al
iz B 9 Fh AR B D) e R I HEAT IS, e AT 00 2 <<
8 RGP R AR B AR A, 2
1 RERL B S UK, Wl <L iR R GEE ) 2 B
SCRF A A BRIE B, 84X P TR AL D) 5645+,
B 35 £ 0 IE 3 AT LA R i e Y e 8 8
AMR &2 3800, HSDAMIEERE & 1 2RI 3IMRZ A,
A TORR A A s 20 (Additive model)”, 4
KA K JRIG .(Oncorhynchus tshawytscha)~ 8 (Cy-
prinus carpio)~ B8 (Percocypris pingi)Fl H.f (Cte-
nopharyngodon idella) 4 Fp'> 2%, 5, B4
eIz B BE 7R 4E R A<V A AR S5 K (digestion
prioritization model)”], Il 4M4T 4 (Oncorhynchus
mykiss)FIFE 77 85 (Silurus meridionalis) 4" ",
B2 R W A BE ) Sk 4E R is B [ B S s 2
(Activity prioritization model)”], W4 55 1 (4noplo-
poma fimbria)FH S5 [ 8 (Spinibarbus sinensis)%
PR AR B O BB R U, 5
BEAIS, T AMRA 224k, PRI K P16 Tl A f
Fet s HhAh, T B AR A M A Tl
AR S, T AR R I .28 22 AR
B, 5RGEHK. ISR ERA EEEp Y,

TEH SR I, 0L T I £ ) B U R N 38 5 A
PR R S0 i e, — o A e BRI AR K~ 9D e
THFE, LA AT PR 1) 5 AR T Be 4 15 5 A 10 A2 A7 15 [a)
Ty R AT RERE AU DR RFLE A X B = K K, B
DRAUEAE B3 3R A5 6 4 8k N 3 1 i D 8 A 5 il o It
B 7= A Y B SO R o FEAHIF ST, K B
2B YL (16d) 5 HRMRATAMR 5 % B ZH AR LG
FEAR T3 TR Rk, K 101 SR 5 52 1)1 ik i) mT g 2
I PR YERF I v (AR KT R T PR e . R
Ttk g AR K s B R 4E R S T
TER B S22 VRS, KU 00 2 B AG, X T
A 5 Ae IS AV FE AT 3 BOL S S AR RE 0 T B
FHK . HEARAE B A LA it — P A
3.2 FEEMYEXKOERESRENZRF00

B F0 R IR BB 5 B f5 P IICMR & % |
T, W B B Ja K R A A AU 52 5 A i B B,
X PR B Ja K SR < RE iR 50 0 4 R AR 22 42
THRrE . %982, CMRI T RMR(LYL
M 72 ), X R PR G AT 52 0 i SR FH P

SRR /N T B X i SR P R == A4 AR, T
BT 2 38 58 KT8, BeAh, Z4KHDOR T Py i,
A H SR MR E DO 4 M % R IR B3 5
T 0] BE A SIS A BT R R IR R, R EE K
1 S M5 T 57 A PR (1 0L 38 N TE VR AR KT )
o T AR R A sL it fa, 1M REE A KPR B, X
il B2 s AT BT 5 S AR R B se iR i E . T
K 1 BB e 0ol R G0 I e 0 A PR, SDASE L4
THFE ] e T B0 B )5 sh W L 2= BE sh P a4 P A
BRAFF B oK. R I, kD B
HLOE 5%} M8 4 256 fa LOE 3 9% A 2k, iIXIUTF- 5
HedR A e a0 (SDAR T L MR85 28 5
P iR, FE MR S AR O T 2B A7 K 1 R AL
AEFRIIEATI T G . bAh, K R ELOE(0.94 mg
O,/L) BRI 5w T 88 7% B ffih 72 B fa 2R Fi i
LOE(0.12—0.80 mg O,/L), &M K 1 HE 1% S i 52
B I AR A5

TE AR A2 P 8 B, 2] G it PR IE O 7
L Z T AR R 2 DG A7 (1) AL R, X 517
YL B AL A 328 498 B ARG AR 7K 1 982 RE = 9 HE 2%
Aok 220 S 52 R R S 9 ol P 3 B, — 7 T
TR T SR 1 B AR A 52 7T Re A BTt o 5 —
J5 T, BT AR ERR Y A8 0 4k ) 55 FAR ST 52 SR RE
TR AWFFRIL, YU E K D BT LOE T B
28%(t14=1.790, P=0.110), 5 &I Wi f1(Astronotus ocel-
latus) B 9t 45 5 — 5", I HAEDOR T P i, WL
s MR 5DOR Mk RIAI R B E & T X
FEZH S0 BT 6T OR R AL R . X kgl AR E K
1 A 22 1 HAR AU 52 58 04 BT i ot o

g5 RTIR, B A YL 2 H 55 K 1 R S 1)
VKIZBEE 7 ; F A K ) 55K 11 2R R I AT =2 e
77, ML FAR AT 5245 B3 5 (HSAAT &, K
1 B LR 4R 52 i 0 TR 57
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FEEDING AND FASTING ON SWIMMING PERFORMENCE AND HYPOXIA
TOLERANCE OF MICROPTERUS SALMOIDES

TAN Gan', SHI Han-Ying', CHEN Yong-Jun"’, LIN Shi-Mei"’, LI Yun"” and PANG Xu"*

(1. College of Fisheries, Southwest University, Chongqing 400715, China; 2. Key Laboratory of Freshwater Fish Reproduction and
Development, Education of Ministry, Key Laboratory of Aquatic Science of Chongqing,
Southwest University, Chongqing 400715, China)

Abstract: To evaluate the effects of feeding and fasting on swimming performance and hypoxia tolerance of fish, we
tested the routine metabolic rate (RMR), active metabolic rate (AMR), metabolic scope (MS), critical swimming speed
(Ugip), critical oxygen pressure (P,;,) and the point of loss of equilibrium (LOE) of largemouth bass (Micropterus sal-
moides) at 25°C. The fish were divided into 3 groups which include control group (fasting for 2d), feeding group (3h
after feeding) and fasting group (fasting for 16d). The results showed that the RMR increased, but the MS and U, de-
creased after feeding (P<0.05). There was no change in AMR between feeding group and control group (P>0.05).
There was no change in RMR, AMR and MS between fasting group and control group (P>0.05). The U, of fish was
decreased after fasting (P<0.05). The P, was higher in feeding group than that in control group (P<0.05). When the
dissolved oxygen level was higher than the P_;, the slope of the metabolic rate (MR) and dissolved oxygen (DO) in
feeding group was higher than that in control group (P<0.05). There was no difference in LOE between feeding group
and control group (P<0.05); There was no difference in P, and LOE between fasting group and control group
(P<0.05). However, when the dissolved oxygen level was below the P, the slope of the MR and DO in fasting group
was lower than that in control group (P<0.05). The results showed that the weakening of swimming performance of lar-
gemouth bass in feeding group was caused by the limitation of its cardiobranchial system on its acrobic metabo-
lism ability. After fasting, the weakening of swimming performance of largemouth bass may be related to the decline of
anaerobic metabolism ability; Feeding weakens the hypoxic tolerance of largemouth bass, while fasting enhances its
hypoxic tolerance. However, the hypoxic tolerance of largemouth bass is conservative.

Key words: Feeding and fasting; Energy metabolism; Critical swimming speed; Critical oxygen pressure; Point of loss
of equilibrium; Micropterus salmoides
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