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5 B R8(Carassius auratus gibelio)ZF| FH K
SRMERZ K B T IEARBY g BEA, DL [H 2087 SO,
Z N THRIEEF IR, 2 m ARG &7
JoL AR R, FrivE R AL R A BRI, 1 Bk
REZHFN R RSB R g Rl
025 5 B R B R AN AR S 45 R R Lk B, A
WEFE DL B AR B4 0 0 SR Bt R, W 5E IR HE FRK
PR SEIR A R AVRMEOE A . BT, WUk
FIFIASYEAT ) A Gy vk, Bl J5 =5 %2 S0 0 5
AR DLER MR 8 R P 2 40 B I AR I e, A R
Ty I B AH S FU PR (R A TR, T Hak A& T
KUVESFHE. BYEHAR 2RI E S
%,

1 MR5ERE

11 &Ik

T BT M N TR W S R AR )
i1, 12 [F] J5 75 8 PRI R &2 A AR B 5 47 9 22 5
FINMEAR R AKFE RN H o N ETF XA
] 57 R A 4y AN, ASHIE 5T 3% UK /AR 3 180
FAE Ry S5 fh, B J5 X) £ 47 PIT(Passive Integ-
rated Transponder) 75725 (P 2 mmx7 mm) A N 1E
N, SEBG A FAMARAE B AT S I (HT9000,
T 2% AR A IR 2w )Rl 3145, #1802
B FRAE3AN Kbl A gk 4 9 1A H . S4B AR, BT
A K FHKNBEA3dE M E KK, HKEZ
15% .. FH 78 %05 [m) ZK AR R 82 8 N 723 S DU K AR
ABE AT . IR N(25.0£0.5)C, Ll E
HI2N14 L2110 Do B KX S50 0 1 2 I Ik
(10:00F117:00) i} £81 A FaDkH (L AR 1A R
A, FERSr 41.2% AT 8.5%/ENT 25.7%I)
WK B VIR 2.3% K 5) o N BEARAE I L K ORI R
SRS, AR A W Smin 1T 5% P 78 S 28 AIE IR K
R, HMR30min 5 UL BTG BRIRE . SR A (E
PAZEREDIE AR A B ol
1.2 S

AT FE 53 N B (AN I TR] A0 : DLk i (2%
2d, XY YUERJE (YL D) SR e CE K2 ).
T2 B YUAR S (8] 76 T A A 72 1 S 56 f Ak T4 £
B BRI, Hm UL RE A A S . ABIETE R
1802 f i Pkis K/INAFHIT . A% fek S 160 [ 445 &=
(5.87+0.07) g, 1A&K:(5.78+0.02) cm], BEHL 5> 4~
ITH (A0SR, 7l T % BFRME AT . %

T S 56 £ ) BE = AR (SMRFIMMR) . MAE4T A
JUEVKRE T, FRAT I SLLS, R AT H R —
SR 1 (n=20) f B4 1k i 20 i) T B 35 35 B S X B
AL VR, 2 JE AT R SIS R I
B & o xS T2 Pk 2 B e AR s
%o YUk A, o HIERE AR, AT N Rk
e 7145 H W 58 2 Ja X R AN P AT 20 1) 5 56 5 i
0.5% AR E [PV R}, DLYEFR S0 8 75 38 R e it A2
IEH M ETRRE" . YR ENE, WA
ITHIAT IR K, BRAE LT10:001 2%
WY, BT BB AR AE S I 3 R R — 2. R
A SEIG IR EAMATET LG . ASHIE 5K AR =
H4r 2 2E K % (Specific growth rate, SGR)IFAN 7+ &
BRI 5 A M LE LR 0T AN R I AR S A R
SGR(%/d)=100x(LnW,~LnW,)/t, Hrh W ~A# eG4 &
(), Wy N AR T (g), S I (8] (7dEK 14d).

1.3 SEBHENESZE

SMRAVGME KA AR 5 A%
HEATSMRIN G2, FoA5 28 Jo A1 25 by 2 0 iy s ™
Wt G 7 22 A PN =5 A IE R 24h, 7ESE2 RN
8:00%12 1:00H ] 5K FH ¥ S0 5 A (HQ304, 35 FEIME A5
2N F)) I E SR (P RE R, BN E 1R . B
144N TR] 250 09 fe /N 3N FE S R TN P S E R AR L R A
frISMRY™ . 72 5 sk P o S B BRI R R 22 i LA
Yok /> T 7 0N Ay S 6 450 A ot 8 ) A BEHDIR 75 B
M o 0 SRAR I A BT R B8 2 1 (KR . 7
A JEIRADE IS S I A R FF—2 . SMR
[mg Oy/(h-kg)] T AU -

SMR=AO,*v/m""

X, AO A f I 2 15 25 (3 I 5 /K
1148 Z H (mg Oy/h); vIIFIR = 13 & (L/h), BT
W= K I 299650 mL R B TR IR moA S
R (kg), 0.75 A ERIE 2.

MMRASUE — A#FsCED fsEttizshis S
SEIG 8 () B R AR 2 (MMR) I 1 55 AR 1 4 i)
(AS=MMR-SMR) A fX i 7% [A] (Factorial aero-
bic scope, FASSMMR/SMR)"'"*", 7ESMRIll & 2.
Jei, 4 REORE f R = R B 9532 B GEE 3 B
(@4=52 cm, Py =28 cm, KIEEFLI30 L, FkH LN
60 cm/s) 1, fi 1 7E PR K8 P IR Ik . 7R By
BhG, oz sl S a8k AL R BURE
FLER, 8 F AN B OR 357 AH X A8 e Wi vk T 5 AR, i H
FIEBLYGE1Z A E 218 8l )55, AbT 7R A )
R AT B T4k 0B B R A B R
(11 L 52 7, A 73 P2 — e Smin.z e
SR TH (1552 )4 8 5% B8 45 %5 DA TR =2 (A
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0.52 L)Y AT AR 2 o 1% 0PI = N R 2E
TR A K IR L 78 S0 VR BT N R 7K AR 5 4, 2 e Bk )
B K AR A K A SR o B s SR AE T (8] A
6min, ERE10s 72 1K, HLIRAG360 54 . HEIE A
ISP E 4 5 s Ta) 2R AT 2R P TR0 U3 L3R B S8 K 1Y
RS ope> FHFIMMR[mg O,/(h-kg) 11T 24 20
o
MMR=S1pex %3600/m" "

U, Sqrope e IR 58 7K A4 5 S8 7K T (T B AR 236
[mg O,/(L-s)), VHFR S5 4 5 1 S s K A A AR
(L), 3600 #5250, mNsLit fa i1k E (kg),
0.75 Mk E R IE 2307,

ANMEITAHIN E AWK AT R
PP R PR B AR IR R M . T ERYEAN B B, TR A
W8 N 3 T NMEAT A A S FE NI, fEREE
AN 58 5 B 82K, ¥ 5 R i B AT Mgk
B (K60 cmx 7520 cmx 520 cm, KIR1S cm)BEATAS
Year e A B BRI R ] em
JEBIAEHLBERS, H A G RA R 2255 B 1 DY F 2
JECHRB, PN EE FH D ACASOR Ak P DLEE G0 77 AR B AR AN
AT M 535 B LG 1 25 X SR B X, 1T #4(20 cmx
20 cm)H Ti&E Y14k, )5 7 (40 cm*20 em)HH T4
PEAT R 2 X 4, FLIE 7 22 35 R i i v
B AR L (F HPro9000, HE), fEHER X 552
Xz EZE— AN EE TS ecmx8 cm, 7T
JEC B 1 1)) (R AN 32 B B AR, 11V A 2% 1 PR
BT TAR; TIRRCHT T I o 45 X 55 S 56 X AH I8, S50
AT H B AER X 55256 X, 58 I — 2 M FE T .
125 X 07 A A& MR 561, $T TR ]k
RN AE S X 5 5 474 £838& M. 30min.

R Z YE(Exploration): T VAN 7E L/ T4
S TR B I VKT 3T 5 PR 8 (i MR 2 7 B A
WA AR ZAT Ry i e PR IR 3500 f /N O RN
(B A& )M X I L5 7, Y11630min. 255
Je, FHESTIRRFTFF T Ay A S50 1 5 ik A Se5e X,
[F) B $ 45 1 Smine S50 XA 378 vy B 14 5256 8 A
KRt FIPVCE UAE N T, AT I -5 R
B SZI6 S8 . S A — EAL T HE A X (Wi kR
R TT2R), WA %A R B % K 10 38 AR i TR
(900s), HIRB MK . HWRMERIEO 5 bR 655
(1) AR} 18] B (Percent latency, %), MRGIFEHE
S0 g UGN S EG [X S PRI (] Bk BA T Smin; (2) %
I 14l (Frequency for through door, X/min), SZ56
TESFAZ AN]SR [B] 28 3 11 (1) A IR 5% LA 1 Smin; (3)
125 [8] Lt(Percent spent time in moving, PTM, %),
SIS £ A T U UK IS AR AS B S B A B DL TS min;

(4) BRI (K /min), SE56 Rl R PV C/F (1) 54
UCEER A1 Sming (5) 74— (i 44K v [l A I 1) e
(Percent time spent on staying objective within 1
body length), S50 7E 74— £ A4 TE Bl Y S 45
B IS TAD B LA Smin. - 31 SR S5 #0176 1 25 DX TR AR I
(] LU BRAE, 17T 28 T 1A . S8BT IRIEL . S ik A
B H A AR VG P AR I ) B ORI 4 1% £ )
RE M B

TEERPE(Activity): F T PP 9256 i 7R R AR IR
B H  RESh R R ER R I R )R,
NGB PV CAE 5% P 11 T A A 3 — 2 2R s
56 X (3 . 30min), FifJ5 46355 10min. 38 Idz3h4)
0375 B¢ R S Ethvision XT(9.0) ¥ 43 LA 5
HPTM, JiEiiCHE FEMIE B S B RE . SR aX 345
B SR BUE R, T2 S5t P 35 RV LR i

Uk (Boldness): 73 HT 78 B A & R (FF1E
)P S0 B AT O SRS (v AR I TR B
PTM A % [ TR, PR AR A BB S5 (n 4 £
5 P H I U AR e AN 9 AR B
() EE B /N T PTMUA 28 1 Bk sy, T 4 1% F4 1) 55 B
PELER R . AETRERVER R ), AN O AT IT T,
F B R 2ty H A, A3 1052 350 I i g [ v %
DX Ap KT 2 i, 0 SR XOE S5 20min, i
Ja BT RAOE T BRI S 8. A FT DL R
PE 9l B B B IRL: A8 B SRK 3, oM 15 38 2 A
% 0 1) R K T B, A ORI 4 - A
TR,

TEKREIRUME  AHE TR H 3K AR
I SE A 5% e AR ) B K)o Ui K g
(Uea M KA IS ENRE I (U)o ME T, i HLEEHS
(T AR IR AT E (LE 796.0 cm/s)
H L Th, PARRAR AL B x0) fi A2 SR A 18 5 52 .
T DA ASCHR IR A 1) 1 PRI e i, T SR U
Hh RIIATE S AR EYIEEE RS, BA10 (cmy/sy
i ) T (S o DA D 328 48 ) 5 3 3 e vk ) U
WO S F) Sy, IR R I Dk s B A
Uearo JIEFRHE: H1LRIE B)) /735 A BEHRHT KR 1 4
A IE L SR BRI AR e 8 U 52 it
FErb, K H s S5 S0t i DR AT A e R IR,
B8 Ja XA AEEAT 73 BT AR I Uy PE BRI 25 1F
T, BRI A S AR K R A B AR A
N R BURE E i vk s 3 2 U N 2 B b B
I, SO0 BRI AT AT Ak, 3R AR
R L A A << 80— ek AT PR A A B, 7 1 K H B 1%
WrVKAT I FFE b L) SR FEAR R U™

BYIW KA T48h4L S 5y
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N R T A6 (75594 cm, BEL1268 cm, /KIKTS cm)
R TSR E A D ERG A AN TKEE, Ti
A RN, Horp A — A7 (15 emx15 cm)
1, AR T 2400454, 0.105 mm, 7%
FH A Pt A IR 75 2548, sk i 4t 8 B
AR A FR TR T ACTE bR, T T35 B s o 2 A
PR A I FE LI A 26 Tl R B & s . &
B IR IE A I AR (BEARZ12 mm, EERS N
T0% LA RI+30% [0 AL, % M iH Al 0T B 444, AT
T} B o3 5 9N A 18] — 350, K fUE BN Y
T, FAEETE T KT R 50 e, 40 87F bR LA
SE R VAR D 2 f0 7 VEL G ) 4 I F 27 3k v e V%
B NPT, 8 ] 8 8 B4 H 5 DA e I v R B £
B7 1k DR sl A Je 70 fof £ 52 495 R R n s B S
PITH AR DA 8 AR 1 B AR 2815 R, FRHKIK
03NS B AR ), 215 5 8 i TR IR
T KRR AR BT B A B S AR K A R
2h, DA /D R84 3 R 47 1R, SR 5 P A i
2RI, MG R Y8 FATA K
ThEERI20 I}, BN 1% 1 215 3h, B G A
PR R A AR B bR 25 A I AT R AR D R IR 2R
Ak K. BEAKI20R M2 NI HAGE S
M), FIR20 22 LNAPHAARZ M), K
(1) 30 £ S 3G I 7E M H _E2F9:007F 4h, T8 S50 1 Fr
AWREFARCKE . R R o) 55
A0 AR R — 2

K FC R FH A B ] R P8 AR A I (]
PR A Y B TE] Y AR 5 R #1(Coefficent of variance,
CV) R IR 75 55 5200 S BT 1 28 10 5 Bk
AR TRON 7K H T 42 55 1R 0 84 H KCTHT OIS R] A
MR AT R ], |PIKT5 N1, R
H R R E v S [ B 2 202
(R IRT 5 N20) . TEEY I ] (min) B A3 28 A
AR H 1 R 2 520 5 (R s I ) IS ) e, 7E L3R
B N i) 5 B s . R ST ) TR A
[F] (min) 72 P47 26 (1) FE 2 I [A] B LA20; I [a] ik
T, A ) S B PR
1.4 HW|LEEST

S U6 H 4 S FH ExcellEAT # BITHEE, BT Seit
18 DL BB hR R (MeantSE) K 7R, 3 MEKF &
HNP<0.05, Giit 3 NSPSS(19.0). K T-46. 56 %
Wi 5 RIS BN A . YUK S TS
Borm . WRMS BEES LR SR RA
AR R AT B E S . R A Pearsonf
R BT RS I S B AR ) R R S B0 TR A O M R g
AR5 A KA BE AR A

2 #£R

21 FMESHMRBFEAELE

B 5 B AREIAY AL FAS/N T A2 A, £9
HAMES SRR R E). G
ZH(SMR. MMRFIAS). WK BE 1 (Uea 1 Ug) S
MEAT ATRIR SRR A L EERGE 1, rE
P>0.05),

B AR R R AR N TR B N T B v (]
1A, 2 H4H: 7=3.928, P<0.001; K42 Hi4H: 7=3.863,
P<0.001), 3 HARZE MERIE R R L 5 55 3o p 2
IEMIZE(E 1D, 2 H4H: 7=0.266, P=0.017; K2 H
#H: r=0.289, P=0.009). AT, £ HH AR HHIR
RIEMPTME. 2 & T BEUE(E] 1B, Y H4: T7=7.113,
P<0.001; R HI4: 7=6.400, P<0.001), TR ZE L)
PTM 5 B BUVE I 2 IEAH SR (B 1E, B4 =0.270,
P=0.015; R H4: ~=0.289, P=0.009). 241
MI2E IR A T B 1, B4 7=3.797,
P<0.001; KA H4H: 7=5.215, P<0.001), IR K %
IR S BRI R IEA (B 1F, 4 =
0.272, P=0.015; REIH4H: =0.274, P=0.014).

22 gEERIFSHEKENRANEITHEXME

AR SMR S Uy XU AR (T H
P>0.05, % 2), [AMMRAIAS 5 U, Je Ug 3 2 1EAR K
(Fr A P>0.05, 3% 2), RIG & AT RE 0 B5R F B 4R
AN R B SR UK RE /1. 7 B AL SMR S
PR DTEAR I H] L R IEAR G, HPTMAIZE ] 4%
SRR, 5 R & F ) — R R TE A
IS A] L ASAE 5(35 2)e MMRAHMIAS 52 K AR
A EE R R IEA G, 5PTM. ZF 1R . S
A 2 AR, 5 2GRS FE P I TE] B AN AR
KGR 2). 7B B e =AU S S R VE
MABIREEAR E ARG, M IMMRFIAS 5 8L
PR B8 AR ] B2 52 TEAH 5% (P<0.05), 528 [ THi%
E A IE(P<0.05), SPTMAHHIE; SMR 5 5 B tE
T PR S E R R 2K (R 2).

23 FHMRIIERSERESER

o HEZELRH L, Lk 2 B S 49 in e 44 S ]
B ST X SR B I () AR R YR R CV, =3 4 gl
BN T 136.5% 136.5%F175.6% (K 2A, T=3.662,
P=0.011; & 2B, T=3.662, P=0.011; & 2C, 7=3.293,
P=0.031). XJHEZ £y H 4 B A (43.842.4)% 1 7
B ARENALE YL S50 b B, IR e
YT S H9.7+0.9 I £ 12.240.8
(T=2.514, P=0.042).

PRI H H I SGR(-0.47+0.08)% 1 & /N T
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Tab. 1 Comparisons of phenotypic parameters between angling group and un-angling group in juvenile gibel carp

RIIAHAY (v Bkt SIS S K B2 RATHA T %
Phenotype Type Experimental parameter Angling group Un-angling group T-test
LB RN PR (g) 5.86+0.09 5.87+0.10 7=0.124, P=0.902
R K (cm) 5.77+0.03 5.800.04 7=0.528, P=0.561
I (g/em’) 3.05+0.03 3.01+0.03 7=0.898, P=0.371
2. A RARI FRAEAC T Z (mg/h) 47.0£0.9 44.6£0.9 T=1.769, P=0.079
i KGR (mg/h) 199.743.7 207.0+3.7 7=1.388, P=0.167
A2 A (mg/h) 152.7+3.7 162.4+3.7 7=1.848, P=0.066
A7 1) 4.4%0.1° 48+0.1° 1=2.478, P=0.014
3. JiirikAE BRR ST RE T Uy (cm/s) 61.9+1.4 64.5+1.3 7=1.319, P=0.189
AL FAIGHEE Uy (cm1/s) 39.9+1.3 40.7£1.1 T=0.447, P=0.655
Ug/Uea (%) 64.242.2 63.3+1.9 7=0.269, P=0.788
4. METH RE M WEARES AT LK (%) 41.7+4.5 423447 7=0.096, P=0.924
1EB [H] (%) 33.4+3.4 28.0+3.1 T=1.160, P=0.248
ZF [ 13 (R /min) 0.40+0.06 0.50+0.07 T=1.115, P=0.267
S FERIANE (I /min) 0.4120.06 0.37+0.06 7=0.401, P=0.689
FEN)— ARG B[R] LE (%) 14.8+2.4 11.5+1.9 T=1.076, P=0.283
TR 28 B HE S (cm) 1195+113 1044+82 T=1.075, P=0.284
B BNET ] L (%) 30.542.3 28.3+£2.2 T=0.682, P=0.496
WEHGHE FE (cm/s) 2.2+40.2 2.0+0.2 7=0.483, P=0.630
U T RIS 7] L (%) 64.0+4.6 61.9+4.6 7=0.239, P=0.881
BB ]t (%) 8.9+1.9 6.9+1.9 T=0.685, P=0.494
ZF [0 (Y /min) 0.18+0.04 0.14+0.03 7=0.662, P=0.509

VE: AN R R B ) 22 e 8. 35 (P<0.05)

Note: Values with different letters represent significantly difference between angling group and un-angling group (P<0.05)

AR H2H(-0.92+0.16)%(K 3, T=2.614, P=0.010),
B S B H I SGR(0.79+0.03)% 5 A2 H 4H.
(0.70+0.09)%H & # 2 = (K 3, T=1.002,
P=0.318). & LI SMR 5 1L K % & 111
SGRYJ R A (=3 P<0.05), ENSMRj = M A TE
DU ) ) 44 R R R AR, EM B IR B S AR KA
18 (% 3). MMRATAS 524N #A)SGRIA A HH =%
(—#FP>0.05, % 3).
3 Tig
3.1 SER#ESHMERRIEM

W FEAN A e 2 B9 P £ AR I 3R R R (A 3
AT &) 518 5 Bt MR e 2 55 filin, &
51K 1 BB i (Micropterus salmoides)FISMR .
MMRFIAS 2 KK 5 BN, BTE 7283 )
35 J55 1 FULL R 7K B Pk O I 14 b /S 5 % — 5,
151 5 B (Carassius auratus) %)) FISMR & T
&5 BEAMED, X P BRI ER L EET &5
B R EUAR 55 B9 1A 1R B A B 5 100 JUE i e
JIFICR, H 15 5 2 IR R I R B A AR

WiEE 1, BRI, A B TR i 5 R Kk 1 B
(1 RE BACH 2 5(SMR. MMRFIAS) 51% 5 2 PEA
I T E 2R, X S5AT R LIS SR Y
HEIAAISMR. MMRFIAS 51K 5 89 PEANMA T
ZRIWTRGE R — 5. LR R E R 5T 45 R
ARMF, RFAR G SRR IR N
RN EAT HUIRR L B B AT RE 2 5
5 S A o A Ak 2 S e B R R 2 — 7T
TR I, B8 (Salmo trutta) FIAR Z AT A m] LT
AN GBI, TE 3T T K AR BR 5 A PR 2 1 s 1 A
A A T 1 S T BB B R P B Cyprinus
carpio)/l\ﬁiiﬂﬁ-ﬁﬁﬁ%5}%"]‘@[27]0 X FPEL S
AT B8 JE PR 3 AR TR R M R I AR 7 3 S K R
AR FIRR ) A BB =, 1T B B
P 1 T A PR s B (g A £ XU R % LA %
S P UG AR A RE T, FE IR ET S E N A S U 3R 2
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THE PHENOTYPIC BASIS, ECOLOGICAL CONSEQUENCES AND FASTING
RESPONSES TO ANGLING OF JUVENILE GIBEL CARP (CARASSIUS
AURATUS GIBELIO)

ZENG Ling-Qing, LI Meng-Lu, XIA Mao-Qin, GU Fang-Hui and FU Shi-Jian

(Laboratory of Evolutionary Physiology and behaviour, Chongqing Key Laboratory of Animal Biology, Chongqing Normal
University, Chongqing 401331, China)

Abstract: According to previous studies on fish angling, a correlation has been established between vulnerability to
angling and metabolic traits in fish. However, it still remains unknown that whether other phenotypes (i.e., swimming
performance and personality) of fish are related to the vulnerability to angling. To examine the phenotypic basis, ecolo-
gical consequences and fasting responses to angling in Cyprinids fish, juvenile gibel carp (Carassius auratus gibelio)
was used as experimental model in this study. This study first measured the phenotypic traits (i.e. energy metabolism,
swimming performance and personality) of the experimental fish, and then the fish were angled in the buckets (named
as control group) under laboratory condition. After all measurements of phenotypes and angling having been com-
pleted, all fish were fasted for 7 days and angled again at the end of fasting period (named as fasting group), following
by a 14-day period of continuous feeding (named as refeeding group). There were four parallel angling samples (n=40
individuals per sample) in each angling test, which was ceased when the 20" individual was successfully angled. The
angled 20 individuals were considered as angling group (i.e. higher vulnerability to angling), and the other 20 indivi-
duals were considered as un-angling group (i.e. lower vulnerability to angling). The factorial aerobic scope of the
angling group was smaller than that of the un-angling group. The results showed that no differences in morphology
(body weight, body length and condition factor), energy metabolism (standard metabolic rate, SMR; maximum meta-
bolic rate, MMR; and aerobic scope, AS), swimming performance (maximum accelerated swimming capacity, U_,; and gait tran-
sition speed, Uy), and personality (exploration, activity and boldness) between the angling group and the un-angling
group. The fish had a higher percent latency in the exploration test than that in the boldness test, which led to shorter
time spent in moving and lower frequency in passing through door in the exploration test than those in the boldness test.
SMR was not related to U, and Uy (P>0.05), whereas MMR and AS were positively correlated with both U, and Uy,
(P<0.05). The energy metabolic parameters were related to some personality parameters. Fasting increased the total
angling time, average individual angling time and coefficient variance of the individual angling time in juvenile gibel
carp. The specific growth rate (SGR) of body mass was higher in the un-angling group than that in the angling group
during the fasting period, but no difference in SGR was found between the un-angling group and the angling group dur-
ing the refeeding period. With the exception of MMR and AS, SMR was negatively related to SGR during both the fast-
ing period and the refeeding period (P<0.05), suggesting that higher SMR individuals decreased their body mass faster
during fasting, and grew slower during refeeding. Our study suggested that the juvenile gibel carp may not have the
phenotypic basis, and would decrease their vulnerability to angling due to fasting. There was difference in the ecologi-
cal consequences between two phenotypes of vulnerability to angling, but this difference disappeared after the 14-day
period of refeeding, indicating that the vulnerability to angling of the juvenile gibel carp is context-dependent to some
extent.

Key words: Vulnerability to angling; Energy metabolism; Swimming performance; Personality; Ecological conse-
quence; Carassius auratus gibelio



