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WREE(Uy) o EREF: (L) IR ZJE, LKA H MO, ,MO,, . f1 AMS %5 T &7
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THFHAMS THRT 12.6% 2z EiEHE /D FTIMRA, (2) I 4 MO, &R R ¥
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Y RE2E MBS AR AR C A R, A LB 3)
OB B B 98 8 w6 T #R ok AU 3 (resting
metabolic rate, MO, ) 1 & Bk A4 i % ( active
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AEZ RPN M A SR L, Xk
MO, 1A AR S R L H 52 M 0 A G 9 2 DL 4R
O R A MO, 19 M S BF 5T 65 A 4
M BRI B SR X G £ v K 2
MK P B 2R pE R R ER A BE =, 1 B AR5
o R E B IR B Y F R 0 B O i ad
JEA R BT S 00 R 4% DL IS N B 9 IR Y
U PR N — B R LA ER S b3 N R
BB 0 2 I AP AS 0 LA Y A BRI e
FLEA 5 B8 B AC A 56 i e vkas shag )
A ikE g & — R m A RE M AR G B, 5
AT T B R, AT
IR R B = I 28 U RE Bl A PN A i g
Yy, —J7 0, W R AR MO, A4 = AR A5
Ty —J5 W, R E — B b2 I UK 2 e LA P
YR IR 1y B 3 sl T, X b AR A 1 A B ) BE 4k
Rt SR AT BE 52 e £ 2 00 9 DK ARG SR Mg o DRt
S A SR A (4 A RN Uk RE ) ) MR
SEVETEVVAR Z J5 AT RE & A= 3o W s i A2 4k

6 77 il ( Silurus meridionalis Chen) J&— Fi 4
ST IR VT B VT AR U R A R R XA PR
X MR —FhE WA & B FRE an Fh ZmBA A
FE B SR FE NS RE A, B O A DG S
AT BLHE G G010 Ak g DL e T B 4
R SR AL TE (25 £0.5) C &0 T H 4%
i MO, .., ,MO,,....Fl AMS fA~h7s B 313 H
{7 EE B #E RE (cost of transport, COT ) Fll fiz idi ifif ¥k
# & (optimal swimming speed, U, ) , [ i % £ 1)1
Oz b Y A R B A S HO 1R & COT
U, S HE S PR 52 e, DA A A 2 3R R KRR AR
AR S R HEE S BRI CR, b f
S RVRRAE AN AR AR S 1 B8 F 5% R R B it 9 o

R ik

1.1 xwaRHEIL

ARSZE T 2012 4E 8 H & 9 Ho5E ., By ik
B F PR KRR =R A0, 2 37 FAR SR = 1
3AMEMIEEAM (1.2 mx0.6 m x0.6 m, KAFE
2974 250 L) o Y4kt 14 H o AR KR
FREE AR BB K >7 mg/L, KR
Hil7E (25 £0.5) C 6 JH 2 12 L: 12 D, KA H]
KBRS d BRI AR K, B oK i KR
K 15% o YAk 3 Ta], DL DD AR L Pk ¥ 1) o £

(Monopterus albus Zuiew ) P 5t R H B, 65 FE W K
T R PR — IR, B8 2 b5 i BRI A FEAE
1.2 LIgigit

IS5, B AE 3 A KR Hh Pk i 1A B AR
VTR B Y B 4 60 LA SR E A
T & U n 2 oo SRR R IR R 5,
TERGALAE 30 A 57 SR B ITAR (17 cm x
12 em x 10 em) o S5 40 P70 X BEZH [ (12. 00 +
0.23) g, (11.5 0. 1)em | MIYLRA[ (12,15 =
0.14)g,(11.6 £0.1)cm], &4 30 &, YLk 7]
T2 JH o NS B S g B R AR R — e B A
P, B A AR BT 1 4% ~ 5% , ] {0 4
SEH AR 2 A N DR FRRE o IR KF
T ph A S ARG N R E 2% 4% (6% |
8% Mtk KV, B S I A A i n =6, B R
PR AR M — U RL, 2231 10 d 5 B4 52 30 i J5 24
e AR R 5T R T AR R AR, d JE 0 A B AR A
A KT 1 J7 A2 [l U9 B AT B 38 A 8 12 K F- .
DU S5 ta (e 2 A AR E e . X F
MR T e — IR B Z 5, 45 48 h 5 i
L TE Y ALl s e TR A B i S 5
132 2l FE AR UK RE 1 i E o AR SR AEVLER
HECOE 1) Ja G E ) J9 5310 X 41 4% 20 A %o BE 21
AR AR S AR R BT R, I P O K A A
JE S ) MO, , P Uk AL € e £
TEA [ i vk 7 B2 R B9 AR S R ] I 4R 15 MO, o
SR E] , 22 BT A% SR AR AR AT I K SR AN I
VKA B PRI 268 (KL 8 20K A A 1)
Yo 55 A 0 ) AR ) o LR 2H ARG BR 4 7 S5 4 3 1)
P 1 AN 2 S AL T, A YRR A
AT 29 A28 FB o
L3 WESRESHITE

i 1L AC R (MO, ) 5 52 56 1028 AR K A
PHASCE 1 24 h ARSI 45 A ] D7 2k DL SR
(23], 7E U, W& ZHi 3 h, &N g — ok 52 5
Y FE AR O IX 3 AR AR B (A % R
AR Uk O F AR, MO, A K
.

MO,,.. = AO, xv/m (1)

X, MO, o 5 1 R RS AR
[mg/(kg + h)],AO, Jy S5 i W4 (F i) Fll 4
HA (o) B 20K 226 (mg/L) v g SL 54
AR KR (L/h) , m Sy B R i ) (A 5 i (kg ) o
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B 1k AR A Y AR AE T E T A
W AL PR (X B2 LR AL ) 1Y R AR Lk
AR E 3 W, Il T-H 50 PO, 47 i 3 2%
SN T =T B, 4 22 5N B WA O e
AL
& i vk ik B (U, ) £ MO, & Z
Ja ¥ R A DR A A A i K A 1 b
WHI Ll 6 cm/s (29 0.5 f% K K/F>, body
lenght per second,BL/s) , U, &% H& 4R 5
BRI E N 6 cm/s, B R B R (AV)
6 cm/s, TR YUK I I (AT) 2y 20 min, % 5C
B A0 )by oy v b < 52 AR DY AN BE IR K U
Je 38 e kAR i A EL 7 R i 7 A AL ) 457
BEIFIILE 20 s DAY 0 138 2 )5 U S2 6 fa
I AR A TE AR BT R SE GBS S
o T S R AR TR AR R S K A A T
TR 10% , T 75 Ui vk o B A% IF o
#45 %F I Bt Ui vk 3 F ( absolute critical
swimming speed, U, ) 3182427 1 F .
U, =V + (t/AT)AV (2)
Ao, Vo R M RE 58 I 20 min iUk T N AY B E
T (em/s) AV i E I & (6 cm/s) , AT &4
A4 AT L P IS () D3 I (20 min) €S2 S5 1 7 U
V + AV ZE AT Bk i (<20 min)
HH X 11 B3 1k 3 )& (relative critical swimming
speed, U,) .
U = U/L (3)
A, U, e iim A K BE (em/s) L Ol SE5G
AR (em) .
B R FE(MO,) TE U, 0 5E 33 72 v []
18 Rl e R NN R AW R S <313 € LV
WL R GE M A — A AP FROK A R G (T 29 N
500 mL/min) , 4% 5 48 5 A% I8 i
RS B AT 0 A A PN K AR P S K, T B AT
HEAT AR 1A 5 0858 KA 1Y) 4 o 7 kT )
WOE MBS, AR 2 min 30 € — OB A A9 7 41
K (mg/L) g 10 ¥, B RET Lk
f1% B A B & B Dk AR %€ [ MO, , mg/ (kg - h) ]
3R R N/N
MO, = (S, x60 —S,) x V/m (4)
A, S, [mg/ (L « min) |y &4 ] (20 min) T
TSN K A 1 5 S K - B I ) 22 A YRR 2 A
KAGHE R >0.95 B RLFE B AT 2 5 MO, it

B, 60 2 60 min, S, SH7E 1 h (a1 UK AL G A
TR0 A FE YRR . VO L IR A RS AR
XA B K AR (3. 50 L), m kg 5256 4 K 5T
#(kg) .

7 IR B FERE (COT)

COT = MO, x 13.56/(U x 36) (5)

A, COT[ I/ (kg + m) ] oy S 56 £ iy B0 B 25 A
RE , 7R BLOL A T it 0 2505 3 — o BE BT Y BB i TH
F&, MO, 15 B E /K U BE T 52 5 A AR g R
[mg O,/ (kg + h) ] ,U JE MK EE (em/s) ,
36 S K WUk L BE B 49 cm/s BRI m/s B4R R
B, 13.56 4 S B Y B R B (I/mg 0,) 0 Y
COT f5e/Nif (COT,,, ) , FH I 3% Dk 38 52 R Sy i 3 9
WK EE(U,,) o
1.4 H\|AEBSSHIT4H

F Excel (2003 ) i 5 5 $4fs 4 0 M H5%, I
JH Statistics (6. 0) F1 SigmaStat (3. 5) 34 #4754t
A3 HT , B LLOE S8 + B 1% (mean = SE) %
IR o (A ), X R 5 LR 2H =2 1) Y %54
SEREAS T-R 6, DU IS R — 4k 2R 40 A9 B G
Xf T-H5 56, B 52 1 H] Spearman 45 % AH 3¢ 73 #r , B
07 TR R B B W v 22 e B 7 2
(analysis of covariance, ANCOVA) 43 #, [5] — 4b
PRAH e = A S B0 A L) (I T/
1) 11 H# % J7 22 (repeated ANOVA) 734, 1. % /K
o P <0.05,

2 4

2.1 X ®mAE U, .&KE MO,,,
MO,, . F1 AMS B3

YU U, NISE T 9 38.1 cm/s Bl g F
FEzlm e Ay 27.9 em/s, H U, #1 3.3 BL/s [&1{K
% 2.5 BL/s(P<0.001), TMiXxMAHm U, Z1bis
AN, E T /) 38.5 em/s [ 2 & 1T Y 35.3
cm/s,U, i 3.4 BL/s [Efk & 3.1 BL/s(P <
0.05),

WU 20 52 3% fa 4R ot i B DUER AT Y (12015 «
0.14) g B E YLK J5 A9 (10. 31 0. 14) g, F %
15.1% (P <0.001) , 17 % B 20 i) ¢ ot £ T B &g A%
(P >0.05), FEME 1 4, YLifkdlmy MO,,,,,
MO, 1 AMS ¥ 5 X B4 JC B 1B 22 & (%
D)o fEM & T H, YLk 4 iy MO, , MO,
AMS B E 1T 49 TFHT 8. 6% ,36. 3% Fl
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44.1% JFFH W B/ F RS RA (F 1),
XF AR ALER 2 AR MO, B 225 39 0 5 BOx) B 4
MO, 1 £7125.9% (P <0.001) , iy F X B4 1Y
MO, o ZE AL (P = 0. 112) T T H0Z A L5

) AMS FfE T 12.6% (P =0.002) , {Hi% [ i
W2 /N TFOLEREL (P <0.001) o X HE4H MO, 1)
CV #8m, ¥ MO, fil AMS ) CV 145/, $&
T, YURALAH R AR AR Y CV 52 R 1m) 284k o

®1 EAHEYENHILERBEE FRRERNEEAGZE

Tab.1 Descriptions of MO, ,MO

and AMS in juvenile southern catfish

2active

mg/ (kg - h)

Xif B4 control group

WLk 4H fasting group

(AR ES TRERACIEE A7 AR s ] IR TR A7 AR s )
MOZrest MOch(ive AMS MOZre<( MOZac[ive AMS
FHME + bR )
: 125.6 £3.3°  437.3+£16.1°  312.0 £16.1° 115.1 +4.4%  462.2 £19.0°  347.1 +£19.4°
mean * se
WAzl bR sd 18.2 88.3 88.2 23.8 102.5 106.2
trial | R EZH/% CV 14.8 20.2 28.3 20.7 22.5 30.6
Al maximum 162.4 688.0 525.7 163.8 703.8 579.2
£ /M minimum 93.5 256.3 153.0 71.3 210.2 67.5
7. ﬂ‘] + ‘\7 'l:q
FHE £ AR 155.5 £5.6  411.8 £12.3" 256.3 +12.7°* 100.7 £3.2"®  289.4 +14.5"® 188.7 +14.8"®
mean * se
WED ARIEZE sd 30.7 67.3 69.5 17.8 78.1 80.9
trial Il AR SE 2B/ % CV 19.8 16.3 27.1 17.7 35.0 55.1
£l maximum 226.8 544.4 395.2 142.4 420 313.2
#5%/ME minimum 87.7 286.3 97.0 64.6 124.5 10.7

TE :a,b 3R ] — b BE2H A8 P YO 52 TR A B A 7E BT 22 53 (P < 0.05) A, B FORYURZEL 5 % BRAHAE I E 1T b 9 BHe A7/ 3 22 e (P <

0.05)

Notes: the letters a,b denote a significant difference in each of three indexs between two trials within the same group whereas A, B denote a

significant difference in specific metabolic parameter between the control and fasting group in trial II (P <0.05)

S5 ORE G A B Sk s LA 2 R R A T Y
HEMEBM (K 1-a, & 1-e 1R 2, = H P <
0.05) , 1M 4Lk 41 B2 MO, ) 5 &2 P 4 22
(W 1-b, & 1-ffNzE 2, =F P>0.05), 46, M
BRI MO, F1 AMS ) &2 Mg 22 (K 1-g
FE 1-h, =% P >0.05) , K10, 76 75 J& Py %) BE 40
i) MO,, ... Fl AMS )5 52 P8 47 (1B 1-¢ FIE 1-
d, "% P<0.05),

2.2 mAGhBEERESHNESHGIEESY

YU MO, ,MO,, . Hl AMS )5 5 Lt
W AR T X B (R 3,045 P <0.001) . 7% [f] —

4N, MO, 1T LI B & T MO, M
AMS (YLEZH . F {1 =21.174,P <0.001 ; X B 41 .
F {8 =16.097,P <0.001)

AU A 2 % B4, /e T A e 1
MO, 55 MO, AMS B K (&] 2-a FIIE]
2-b, [ 2-d FIK 2-e MiF 4,04 P>0.05), %K
1M, I SE B 4 MO, 15 AMS Z [A] 352 IEAH 6
(P 2-c, [ 2-f f1g2 4,074 P <0.001) , Bl HA4 %
R MO, A B AR AMS, HAZ K BA
VAL, R ZTRIK o

R2 BAAHYHYEHERHR FRAGXNEERGZTEAXREEEUNRITER
Tab.2 Statistic descriptions of repeatability of residual MO, ,MO,, . and AMS in juvenile southern catfish

¥ X B 4H control group Mk 4 fasting group
parameters r P r P
1 JFi i body mass 0.493 0.008 0.682 <0.001
AR MO, 0.250 0.199 0.037 0.848
H BRI R MOy,eiive 0.472 0.011 0.339 0.072
1 A AR 2 /) AMS 0.440 0.019 0.324 0.086
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15k control group 15L fasting group
. ° .
°0 » ° o0 o °
I]IITHH g 1.0r o ° < 8 1.0
& o 05 ¢ © . B E 05|
=) o i 2
£ g 0r ) ° X 2 0r
ni=R ) B o ° =505
=E-10f o o BE -0t 3
15+ ° =TSt °
D L A ool
-20-15-10-05 0 05 1.0 1.5 2.0 -20-15-10-05 0 05 1.0 1.5 2.0
Mg TR/ g WE TARFR /g
trial I body mass rial | body mass
ial I body trial I body
(@) (e)
= s0p boy v < 80 YUkl
< 60Ff o control group S fasting group
en
£, a0t L oo E a0} o ©
g ~ & [e]
w O 20 o < R % Q 20 o © o
g:ﬁ_zo_ . o o gE-ZO‘ o o ®©
= © o =] o
a0} ° -40 | °
i °© i
; .60 o = -60
E -80 L L L L I L I | ‘E:“-% -80 L L L L L I L |
= -80 -60 -40 -20 0 20 40 60 8 = -80 -60 -40 -20 0 20 40 60 80
W [ # LA / [mg/(kg-h)] WsE T # LA / [mg/(kgh)]
trial I MOaeqt trial I MOapes
(®) ®
< 360 eyt 5 360 Uk
§ 240 - control group Eﬁ 240 fasting group
=% 10f o oo = %120 og ©
O ° .o *o Q% o
g’i E or zs?s%w\,: % § 0 ° 8 OO %o o
';\"3 = ® ° = o °5 o ©° o
S E-1207 oo =S -120 ° 0o ©
S 4‘:
5T a0t E 240
.[H 2360 L L L L L | {,}:;i' 2360 L L L L L )
= -360 -240 -120 0 120 240 360 = -360 -240 -120 0 120 240 360
E TR / [mg/(kgh)] s TFHERAEE / [mg/(kg-h)]
trial I MOaqctive trial 1 MOs.ctive
(©) (&
E" 360 r X HEAL E" 360 WLARYL
15 control group = :
%0 240 | %0 240 fasting group
=& 120 o oo 3 =g 120 °00 o
1 <G <) oo < © S o
HE ot HE o 0o S
= ::v: e 0° o = :cs ° 0050 o go o
i}—;'g -120 + . g -120 o o°
[ f’ o
& 240 & 240
{H . 0 L 1 1 L 1 1 ‘IH . 0 1 1 1 1 1 ]
= -360 -240 -120 0 120 240 360 = -360 -240 -120 0 120 240 360
W5 T A4 ARW 2R / [mg/(kg-h)] W5 T HEARY 2R / [mg/(kg-h)]
trial [ AMS trial I AMS
(C)] ()
Bl BmAtdarRE . HLERHR FRAHEENGEAHZTEARENES S

Fig. 1

Repeatability of residual body mass, MO, . ,MO,,... and

AMS in juvenile southern catfish

http : // www. scxuebao. cn



1 4 WA TH L A5 g 7 il 4y £ gl A A A A S R B A e L ) T 57

®3 BAAHYHEHERHR FRAGXNEERGZTEANES
Tab.3 Repeatability of MO, ,MO,, . and AMS in juvenile southern catfish

X BEZH control group MR 4 fasting group
[ AW RO K 15 E AR 2 ) IR AR R BRI A AR A R
MO,,. MO, ive AMS MO, MO, ive AMS

I = R 1.259 £0.051*  0.967 £0.036% 0.874 £0.056 0.914 +0.047° 0.623 £0.032" 0.542 +0.045"
mean * se

i 2E sd 0.279 0.195 0.306 0.259 0.176 0.245
RRE/ % CV 22.197 20. 180 35.024 28.283 28.297 45.159

% KA maximum 1.834 1.474 1.827 1.417 0.947 1.045

% /MHE minimum 0.837 0.639 0.312 0.541 0.290 0.054

T ra, b FORYUARAL S T ML 22 ] £ B8 77 7 B A 2% 53 (P < 0.05) , x,y R ] — Ak 2 2 AN [ 35 s 1) 9 20040 A7 76 2. 25 22 57 (P < 0.05)
Notes: The letters a,b denote a significant difference between the control group and fasting group, whereas x,y denote a significant difference in

metabolic parameter in a specific group(P <0.05)

= 1000 ° Xt R 41-Jl 52 1 control group-trial = 800 - © Xt R 41- 5 1 control group-trial I
50 o Xf HE 21 - 52 T control group-trial IT 2 o Xf HEZH - 52 1T control group-trial IT
S 800 S 600
&0 ° o g o
g, 600 o 2 opes t§400 o o _
4 g 400 .o%ﬁf,.s'b..' . 22 By %a.‘:p
S 200 s ® . £ 200 9% R T
£ :jﬁ ° L J
= o . . . fg; oL .. .
s 0 40 80 120 160 200 240 Jrqz 0 40 80 120 160 200 240
# R 2 / [mg/(kg-h)] BB / [me/(kg-h)]
OZrcsl MOZrcsl
_ (a) ()
= = o , -
2 800 r o x4 T control group-trial T % 1000 :J'L Lﬁéﬂ-{)ﬂﬂi I fastfng groupmél- I
En 0l ° it FE 41 5 11 control group-trial 1T > gool ° JLPRZE- B 5€ 11 fasting group-trial II
=% .0 o " = ON 600 o e 7 oo
B 200 % Ee - &,
e . 5 20 L
i 0 ; : : ; HT 0 : : ; ; ; ;
fe 0 200 400 600 800 0 40 80 120 160 200 240
TEERACHR / [mg/(ke-h)] B / [mg/(kg-h)]
MOZactive MOZrest
©) (d)
—?D 800 - o YLIkAI-ME T fasting group-trial :‘ED 800 - o YLRAL-MIE 1 fasting group-trial I
= o YUHRA-J 52 11 fasting group-trial 11 = o YUk AL-J 52 11 fasting group-trial 1T
B 600 ° e 600
é o ® o o° é
=< Beo, ~ < 400
= 2400 L Zae -9
w1 << 9?.6’900 oo o <
H 7200 . L3 #7200
£ . s =
£ 0 . Pad PR . . ¥ 0 . . . .
g 0 40 80 120 160 200 240 Eﬁ 0 200 400 600 800
Fr LA 2 / [mg/(kg-h)] TERRARE 2R / [mg/(kg-h)]
MOsreqt MO2qctive
(O] ®

B2 mratigeaB AR ERNHEERNGEAHZA=ZEZAXRANES K
Fig.2 Repeatability of the correlations among MO, ,MO,, .. and

AMS in juvenile southern catfish
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R4 BHAHYHEHIERHE FRREENEERGTEAXREERNEITER

Tab.4 Statistic descriptions of repeatability of correlations among MO, ,

MO,,.,. and AMS in juvenile southern catfish.
o1 3 S B Mg 1 trial 1 e I trial 1T
group parameters r P r P
F AR R vs T BRAR R MO, vs MOy, e 0.113 0.568 0.157 0.423
e
R AR vs A7 G2 ] MO, vs AMS 0.097 0.623 0.290 0.134
fasting group
TR R vs A BB /] MO, 5. vs AMS 0.978 <0.001 0.900 <0.001
F R R vs T BRIRHEE MO, vs MOy, e 0.021 0.913 0.074 0.703
X 4 y - AN
Th 4 # R AR R vs 5 /AR A B MO, vs AMS 0.204 0.289 0.243 0.204
control group
BRI 2 vs B A AR 25 (8] MOy, vs AMS 0.974 <0.001 0.985 <0.001

2.3 ENEAENREEESHRRM
PURALAED E T A& 11 ob it iz g A 50
Wt 07k ke JRE i B B T A AR AR F (1] 3-a) L {H
12 Sl AR 5 U UK B M 2 oG R AL BT B (3%
5) BT FE(£ 6,P <0.05) . Xt AN E |
A2 1L A9 32 3l A8 3R o 29 B U ok 2 b T s

g . *VUHRA-ME 1 fasting group-trial

1w A2 Al ks B (18T 3-b) |, HAE 7 Ul v iz 2
AR 25 5 10 O BE Y R S R AR AR E (R 5)
RIVRE SRR G W 2 A2 (£ 6,P >0.05), 75
Sb LR AL A X IR 4 143 g AQ R A TR T 4 4R
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Fig.3 Relationship between active metabolic rate and swimming speed,and its repeatability of

active metabolic rate in juvenile southern catfish

http : // www. scxuebao. cn



13 WA TH L A5 g 7 il 4y £ gl A A A A S R B A e L ) T 59

RS HAHPERERPSHMNEELEATE(Y=aX +b) B

Tab.5 Parameters of linear regression(Y =aX + b) in indices of

locomotor metabolism in juvenile southern catfish

il Bl R IR

FEA 4 R R

- ‘ R P
groups original data n slope a intercept b
MAE THEAEAR vs HE
. 28 0.033 £0.001 4.761 £0.035 0.731 <0.01
trial [ MO, vs speed
e AR vs HE
. ) 28 0.035 £0.002 4.790 £0.034 0.731 <0.01
X IR 2 trial Il MO, vs speed
control group iy 5= T kE4L R vs M E 1 FE A %
2 .849 £0.052 49.954 = 14.121 . .001
trial [ MO,vs trial 11 MO, 8 0.849.+0.05 9.954 = 0.589 <0.00
"IU =3 I 1 LIAEA’*“ c ab Vs :[ll =1 H L 7%;:,‘ X7 &l
‘Wt A prb",ﬁﬁb Wi I 5 fr B B FE 28 0.331£0.057  3.393+0.356  0.194  <0.001
trial T COT vs trial I COT
E TR vs HE
. 29 0.038 +£0.001 4.800 £0.039 0.725 <0.001
trial [ MO, vs speed
W5E TAERSE A vs HE
wial T MO d 29 0.043 £0.003 4.389 £0.050 0.611 <0.001
WLk ria , VS spee
fasting Group yijsiz T FE4E % vs M 1T FER K
. . 29 0.628 £0.055 23.957 +15.360 0.464 <0.001
trial I MO, vs trial Il MO,
:w/'»l NA =R BB g .‘ru:‘*]] v ‘k‘ <153
W T B 5 FERE v WA I A5 5 AE e 29 0.185+0.066  3.158+0.430  0.066 <0.01

trial T COT vs trial [l COT

TEJr R Y BRI H I8 g AR A AR X A i DROR B, a A b SRR

Notes: The capital letter Y in equation denotes locomotion metabolism that were performed with logarithm and X denotes the swimming speed,

while lower letter a and b are constants

x6 WAHHEEEFHFEMNERMEEMNILR

Tab.6 Comparisons of the slope and intercept in curve regressions in juvenile southern catfish

ikl LU A A
groups comparative data

X AR 4

control group

W 1T vs ME T (& 3-a)
trial [ vs trial I (Fig.3-a)

Mg 1T vs W7E 0 (& 3-b)
trial [ vs trial II (Fig.3-b)

PR A
fasting group

XF B4 vs YLk 4l

control group vs fasting group

R vs YLk

control group vs fasting group

W5 T A vs U2 T FE 45 (18] 3-¢)
trial T MO, vs trial Il MO, (Fig.3-c)

DAE T FAA7EE B FERE vs WU A2 T 5437 B 5
FERE (& 4-c)
trial [ COT vs trial Il COT(Fig.4-c)

R il A
slopeéjiljﬂfiiept b g ig Fi K F
#1% slope a 1 405 0.300 0.545 0.584
PG intercept b 1 406 3.602 0.544 0.058
#H% slope a 1367 2.514 0.635 0.114
M intercept b 1368 43.127 0.635 <0.001
FI#R slope a 1 340 0.398 0.532 0.528
PG intercept b 1 341 7.163 0.532 0.008
#H#% slope a 1250 2.864 0.195 0.092
R HE intercept b 1251 33.941 0.186 <0.001

2.4 YlEXEAE COT BN

11.30% , 435 U, 5 69.2% F1 83.8% . $Kifii,

DURAL AR B4 /Y COT BE I DK #E BE A 35 X BREHAE I 5E 1 A0l I vh i COT,,, 23 K 4.0

BTG LA E (K 4-a,b) , H,
DU AEDN & 1 i COT 72 AH [R] e Uk 2 BE T %
R E/NF R e T 455, % B4l Wik COT fif £k
T, YU e E T A 0 A ey /b
COT, 4r5 N 4. 71 #13.52 I/(kg - m), A4k
25% , L U, 4% B4 26.39 F1 23.42 cm/s, 45 1k

» N

F14.32 J/(kg - m), 84k 8% ; H U, 4 % K
29.9470128.49 cm/s, Bk 4.83% , 535 U,
77.8% F180.8% . Wizl COT [y & & M8 4f
(Bl 4-c,35) by 22458 WoR —H B R R0
WS M AR (FK6),
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Fig.4 The cost of transport( COT) and its repeatability in juvenile southern catfish
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Repeatability and variation in locomotion metabolism of the
juvenile southern catfish during starvation

2 %

ZENG Lingqing'?, PENG Hanliuyi', WANG Jianwei' , PANG Xu', CAO Zhendong'*, FU Shijian"
(1. College of Life Sciences,Chongqing Normal University ,Chongqing 401331, China;
2. Key Laboratory of Animal Biology of Chongqing Normal University ,Chongqing 401331, China)

Abstract; Consistent individual differences( CIDs)in phenotypes,such as morphology , physiology and behaviour,
are a surprisingly widespread phenomenon in most taxa of the animals. CIDs are individual differences in
phenotype that are maintained over time (e. g. as measured by repeatability ) and across contexts. Many studies
showed that a potential linkage between standard metabolic rate ( SMR ) and other physiological traits ( active
metabolic rate and aerobic metabolic scope ) exists among different taxa of the animals. To examine the effects of
starvation on the intraspecific variation and repeatability of locomotion metabolism in a carnivorous fish, the
juvenile southern catfish ( Silurus meridionalis Chen)which is distributed widely in the Changjiang River and other
water areas,was selected as the experimental fish. The resting metabolic rate ( MO
(MO
[ (12.00 +£0.23)g,n =28 ,fed with 4% —5% body weight rice field eel meal every other day |were determined in

)and active metabolic rate

2rest

haeiive ) OF both the starvation group [ (12. 15 £0. 14) g, n =29, starved for two weeks | and control group
trial [( before starvation) and trial I[( after starvation)at(25 +0.5)“C. Additionally,the aerobic metabolic scope
(AMS =MO
during the course of the experiment to evaluate the adaptive strategy of locomotive metabolism in this fish species
MO
decreased significantly by 8. 6% ,36.3 #ll 44. 1% , respectively , compared to trial [, whereas the MO

- MO,,,, ) ,cost of transports (COT ) and optimal swimming speed (U ) were also calculated

2active opt

during food fluctuation. The results of our study showed the MO and AMS of the starvation group
of the

did not change during the course of experiment. This

2rest 2 2active

2rest
control group increased by 25. 9% and its MO,_,..
unparalleled change resulted in a 12. 6% decrease in AMS in the control group in trial II. The coefficient of
variance (CV ) of the MO and AMS increased in the
same group. However, the corresponding index of the control group changed in a negative direction. The
MO

control group. The slope of linear regression equation for correlation between locomotor oxygen consumption rate

»e 1l the starvation group decreased while CV of the MO, ;..

repeatability percentages of the MO and AMS in the starvation group were all lower than those in the

2rest » 2active

(MO, )and swimming velocity in the starvation group did not change between two trials while the intercept of
linear equation reduced profoundly. However, both the slope and intercept did not change in the control group
between two trials. Starvation triggered a significant reduction in the repeatability in the locomotor MO, in the S.
meridionalis. The COT ;, and U, reduced significantly by 25% and 11.3% in the starvation group,respectively.
However,the control group showed a smaller decrease in the COT,;, and U, which reduced by 8% and 4.8% ,
respectively ,when compared to the starvation group. Our study suggested that the juvenile S. meridionalis not only
AMS and locomotor MO, with the exception of MO

decreased the optimal swimming speed and hence improved the swimming efficiency when this fish species was

exhibited the significant repeatability in MO but also
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facing the low food availability conditions. Integrative regulation in swimming metabolic strategy in the southern
catfish may be an adaptive consequence in a fluctuating food resources environment,and may result in an increase
of survival for this fish species.

Key words; Silurus meridionalis; locomotion metabolism; starvation; intraspecific variation; repeatability ;
swimming
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