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Correlations between standard metabolic rate and metabolic characteristics after
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Abstract; Consistent individual differences ( CIDs) in phenotypes, such as physiology and behavior, are widespread
phenomena in most animal taxa. CIDs are individual differences in phenotype that are maintained over time (e.g. as
measured by repeatability) and across contexts. Many previous studies showed that there is a potential link between standard
metabolic rate (SMR) and other physiological traits, and animal personality exists in a diverse array of animal taxa. The

aim of this study was to investigate the relationship between the SMR and metabolic characteristics after exhaustive exercise,
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and behavior, as well as the individual differences in these phenotypes in the juvenile crucian carp ( Carassius auratus) , a
widely distributed and medium-sized Cyprinid species. To fulfill our aim, the SMR of 80 fish individuals was first measured
at 25.0 = 0.5°C, after which 40 individuals out of the total were selected to serve as the experimental fish. These 40 fish
included 20 higher-SMR individuals and 20 lower-SMR individuals. Secondly, after chasing individual fish until they
reached the point of exercise exhaustion within 5 min, the maximum aerobic metabolic rate (MMR) , aerobic scope (AS =
MMR - SMR) , factorial aerobic scope (FAS = MMR/SMR) , and magnitude of EPOC of each individual were examined
during a 30 min period of metabolism recovery. Thirdly, the response time (RT) , maximum linear speed (U__ ), maximum

max

linear acceleration speed (A, ), and distance travelled in 120 ms (S,,,.) during a fast-start escape response were

measured. Lastly, indicators of animal personality, including boldness and activity were also studied in each of the 40
individuals. This study demonstrated that the SMR of the experimental fish correlated negatively and the MMR correlated
positively with AS, FAS, and the magnitude of EPOC. Individuals with high SMRs exhibited the same recovery rate as those

individuals with smaller SMRs. The SMR of the experimental fish correlated negatively with A__ but correlated positively

max

with RT. Neither U, nor S ,, showed any relationship with SMR. Correlations within components of the fast-start response

found that U, was positively correlated with the A and S,,,, while RT was negatively correlated with U, , A and

max

max max ? max ?

120 »among the individual fish. Neither boldness ( as indicated by latency, exposed time, and appearance frequency) nor
activity (as indicated by percent time spent moving and frequency of hit wall) showed any correlation with SMR in the
juvenile crucian carp; however the percent time spent moving correlated positively with exposed time and frequency of hit
wall. This study suggests that the juvenile crucian carp raised under laboratory conditions exhibit remarkably CIDs in

metabolism, the fast-start response, and personality. Trade-offs exist among these phenotypic traits, as the adaptive and

ecological consequences were the result of the interaction of physiology, behavior, and the species’ natural environment.

Key Words: standard metabolic rate; fast-start; animal personality; individual difference; Carassius auratus

Fa &M 25 (Consistent Individual Differences, CIDs) 42 H 9k 535 A2 7E LS | B 218 sh W) = BURRE
(CAEAS AEFRIAT N ) A8 R 22 53 9 HLIk b 22 53— B[] P (R dee , RO SR BUARAE nl SR A i g
S sh A A PRI RELE R AT A RRHE R ER A N 7E LR | 2 LS MR AR SR (MO, ) RAE, H WS E G
FRUESC PR (Standard metabolic rate, SMR) ¢ KA ( Maximum metabolic rate, MMR) i85 [8] ( Aerobic
scope, AS = MMR - SMR) FIAHX A% [1] ( Factorial aerobic scope, FAS = MMR/SMR) %, H T° SMR &1T41
YA s B EESZ —  ZHWFI AR S AR 22 AR R R 5 Bl SMR 1 i IRFE —
FREE FRzma sh ) H e MU A: BRI BE (AN K 2 8l VEA) 1KSF Y R oY R R AR T/ NI AL W
WCA TN S 2 ME S 1 30 0 £ 2 A R SR 9 B B 5 LRI 3 I 2 26T B 58814 SMR
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WA SESHOT 8 1 s 1382 B BRI E (I EPOC) 3R15 . sh# G-~ 14:47 M ( Animal personality ) 45 5
B (Boldness ) | B3} 14 (Aggression ) | 8 & 14 ( Exploration ) | {if BR P ( Activity ) F1H¥ £E 7 ( Sociability ) 55 45
BRE2 0 AN SRy B 7 A R R S A P A R ) R S e, AR XA L B AR A A3 o T R B,
RELTHAER UIARDC Y o BRIk, sh i AT M A 22 52 T RBAE R RE S LR > . S IR A R e A Slb 78
it B A A SR W ARIBCTT A5 2 2, TR Wk BOCR 5 sh B 4 iz 3 e D Al R RE D S UTAE OGO Hoiz gl fig
(WA B SR (T RE ) ) FTRERZ M Sh ) IR A5 %) DR ) (Fast-start) & 25 (9 55 Sb—Fif £ 2 L)L TE 4
R BEREAYIZ s ATy, HARLEI (RSB R DT 1 s, 7 HAm & S bR AE 55 )y 3 B SR A E S
S )R SRS 1 i PE M 2 8060 455 2 B B} 18] ( Response time, RT) | # K UF K 3 B ( Maximum linear speed,
U,..) J K (Maximum linear acceleration speed, A, ) FANZEHE] B0 RS SRR 5 H B R AARE
— I P ZhRE D WAFAE W WA MR 22 57 B4 % £ SMR (K22 7 2 A S e e i AR e
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81 ( Carassius auratus) f=—Fp ] 2 A LE IR K B RO 24 & P28 IE N RE ik, XA —Fh i W&
PrIRp A i HA R F TR I M e e Xt 42 L B A %Rt e RIS A AT RS BT R 22 ]
Y ICIRBIESE 1 oA WARGE . Dy 128 B3R A DGR ), A 5 LA RSy #8850 0 5 25 563200 £ 119 BE 1A e
fiE (SMR \MMR AS 1 FAS) AMAEAT 0 ( B BOPEAIG BRIE ) Fizs 347 o (BRIEUS 3 IR 22 53, o A e 1 Qi
SAELT R G2 s T R NTESCIR , a2 R BRIOIRE AT O 5 A f A [A) SCHR A BT 4 At B

1 #EFFEE

1.1 Stk Ui K Ik

SEIG SRR T T S M TSR A S b I [ S T I AR A RO (1.2 m % 0.55 m x 0.55
m) Y135 2 JE, YL IIR], BE R LA TR0 7P A (a2 7)) i f2 $ MR K (9:00,21:00) , 45 30 min J5
FHUT W AETH BRER AN ZEE . AR HIACHIRS 4 d JF I HRK, HEOK 2 10% . F ARSI 78 A S
B EKT KT 7 mg/L KIRAEHITE(25.0 £ 0.5)°C DN 12 L: 10 D,
1.2 LRI

YIFREER, Pt KNI A %) 80 B[ /AT 4 (13.39+0.16) g, 1A+ 4 (8.08+0.05) cm,n = 80]Jf
A 24 b, BJEHE R 2 ORI P = I 24 h, BRSSO S B A R SRR LA R AE
HAREACHA (SMR) | Ffii% 5 SMR MR SMR MA% 20 (£ 1) . SMR Fiidkdrifi . ok 2 are 7 4
A1) 45, (09.00, 11: 00, 13:00,15:00,17:00,19.00,21.00) SMR )F 218 , 31158 4 B 1 SMR 725 7 R %
( Coefficient of variation, CV = RifE2E/ FMA) , Fxf SE80 £ SMR HEJTF ; 7615 (5I%) SMR MA T HkiE Cv /)N
P SEB A A m SMR AMA, RRZIRER . BTk R SE8G 0 (n = 40) A 02552 3l 7 v e B 1 SR B K 38 B
EEZE 708 | W 5K s G B R 2 NIRRT ) 30 min AYPR A E . I E 4 R R i R B L
TCHE G KARE b 1) AT BB FR 2 ., eI IBITE] PR SE B RN R i B 35 5 9 3R 3 1] — 30, f s 43 0l D
HUR A RIS ST (PR 3h) AN AT (B ERCYE TEERE) . fERE RIS Z 5, A SL G fa ok iR
/NI EE BIE B TTA% | 3K SE A AN 2 5 JR SL i SC 0 . ZEASBFST H iz ta i DUsts sh AN T R 40 B )
SEBRFEA AT 39 F 38,
1.3 SLENESSHITR
1.3.1 fgEAR

(1)SMR

TEMFR Y2 W5, AL (HQ,,,, Hach Company, Loveland, USA) F 24K 7 AN (] 5 43551 I 5
FEAA R SMR, IR 28 7K i FE A T 80—100 mIL/min, I 37038 I 28 08 K 11 5 HE K F1 IR S 22 B K T 0.5
me/ L (H A MU BRI . IR AR PR 45 1 (/KR 480 DGR 249 5 52 fa I SR S R AH ], SMR
BT E AT .

SMR = A0, x v/ m (1)

Horfr SMR ARHERCEIR (mg 0,/h/kg) ,A0, VI % 7K I 5 H 7K U P R 2206 (mg/L) v AP 2= A 7K
HEE(L/h) ,m AR AT (kg) o

(2)MMR AS 5 EPOC

FEARF ST 38 A N T8 v it K A rh S8 £ 7 O 2T 5 5 L MMR (mg 0,/h/kg) |, I 115 5250 1Y
AS(MMR-SMR) Fl FAS(MMR/SMR) , #5245t AR 25 U R 02802 3 /13 8 (P FF = 56 em, @ N =
33 em, KK 15 em) BIIIEKIE (LA 60 em/s) H 5 TEFRIE 7K Hh S50 00 it ek, fo A R4 v 1 7 AR i e
A BECRASH RS W VK2 Bl 1) J 1R, s T 3% 2 B EE S 56 00 BT 28 H3a 3 7 8 5 b 132 3l 7 i IR 2 Y £ i
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(10 s WIER) 7 TP NEAT 30 min AOPRE AN , B RARTH 0501 E R 1.2.3.4.5.6.7.8.9,
10.15.,20,25 30 min, ZKFHE L) 500 mL/min, 28115 7RI EE T WP 2 Y 7K A B 4538 99% 1) [y s /)N
F 1 min, BIUE S 1 min BOFEASAE R B R f0 1 e AR, SR e 8 £ 1) B Z0 AR 3R i f 120%
SMR , B2 AT oA A AR I EL K &, Z I [RIFR R EPOC Yk & DI, EPOC & & ( Magnitude of EPOC) f&
6 S 0 712 31 ) 3 5 RO i A8 vh i T s ST AR 1Y 25 (E 7R IR E] B i SR

1.3.2  JFKITH

BN PR 20 FH e TR A0 A 58 K, T2 A 2 AL = R A AL (7 ) BASLER /A #] AS04K) \LED %
FEEUR 32 s KR (20 1 em x 1 em RIREZR ) SE411F , /KR DU J&E I 46 DR G IR B8 T30, IZANER O 28548 A
BPEVLAE SR KRN 10 em , K IR HITE (25.0 £ 0.5) °C, UK FERT 7 me/L, YGRS 5 0l 35 1 7]
I

BAOFEYIEIXIE Y 1 h, PR AR B0 X, 20 b T RS | Sk w9 iy X3 o0 LI 8 /KA 1 2% K
T AR, S = AL (40 HF3  1024% 1024 513 . 500 fps ) [A] B IF- 347 HL L (FELUR 20 v, RFZE T[]
20 ms) , FABEBFRIREEE 1 s, RIS PR R LS| R SE86 fa AT DaUa sh AT . $A4 4 S B fa it A RH I 2ot
R I3 5 R E AN — R LA IS ol Sk . FH ER AL BRER 4 ( ACDsee v8.0) XA 1 IR AT 4b BT
KB (tpsdig2 ) #EAT LR AT , Pl At 1T840 51 3R A5 B R Y S B ) [B) ( RT) (B RERGEFE (U, ) K ER
TFHRE (A, ) F1 120 ms B BlIFE S (S, ) o HLRR BB S 202500 i f 5 T U0 7 25 SR ) -3 1
1.3.3 METH

AHIGE T ATEA 52560 0 A AT R 48 A B 35 55 BIOCHE FITE BRME L OF S 560 fa 5 8% 28 A PEAT IR 2% 1 (60
em % 30 em X 30 em, KR 15 em) BY3E B X AL 10 min' | #6473 14515 (25 fps) , FEXT BT AR U GOk} o
O3HT o AT HWELREF Ay 3 A, AR IE W X (K 20 em, FI A ANE BRI ) 525 X (K 36 cm, E5
BSB89 A Z XA T e bR ) Fsh X (K 4 em JEFRKRIFEER) , TEIE N X 5 9250 XA —FEAk o Bk
LB —ATT(10 em x 10 em) YT AT Z 5, SE596 AT bl 55 76 35 N ORI SE56 X 22 [k e sl B—47 A2
FE bR A2 I 5 W VBB Y {A, DAS/ SE 56 (R AB AR P R R BE 1R 22

B BUM: (Boldness ) FH T ITM 0 2 76 30 5 IR BE i (9 55 RS, S B8 W AR 91 ( Latency, L) | W8 B [H]
(Exposed time, ET) HIHRLH 4 ( Appearance frequency, AF)ZE  FHorp VAR 245 70000 A BE - LA
FETT A6 3 250 A8 04 W 70 15 O M e 3 1 42 P B SR T) (D) 5 B i o ) i S92 6 £ 7 S 30 IXC A A ) S AT (D)
PR AR £ K A [T 2 B 38 1 07 X A A3 (U0 min ) | BISEEG f R HE A SEEG X, 5236 £ A AR 2D
AR W R IR () R A R ARSI A i, T 2 R ) B O R, S 2 IR L WIS SRR T T R AR B 115
HESEAAHE 10 min, e J5 XA EA T 55 B S B0 50T .

15 BRI (Activity ) PR 2 AE A A7 P85 H (1 1% BR AR B , BB 512 g A] b (Percent time spent moving,
PTM) FiHE 55951 ( Frequency of hit wall, FHW ) %1% 30 32 St a] H 248 87 i 1] £ 44 50 8% h it ) o s g
] (10 min) (4 A (9% ) |, i 4 401 2 2 512 56 0 W 308 il 552 6 X P9 BE A 0023 (I /min ) o 256 £ 1932 Bl 5] (]
L R 355 403 1 100 B 2 R A P TR BRI, S 2 IR A B O I e R S S I A T S IR X YA 1
h, [ SE P BEAR BT T 5 DL A4S HE |, S04 10 min , 55 Ja XU BEA T 16 BRI S 80 004
1.4 FHSt

SRR R F Excel (2003 ) 547 % MLIT5, 2K STATISTICA (7.0) Fl SPSS(19.0) B {447 5811407 .
A SMR 4B B2 500 2 50 T/ 5. AR SMR 4132 36 5 1R 2 A0 3 A 19 22 55 0% 1 By 7 2% 43 7
(Analysis of covariance) , >Rz /R ik ( Pearson ) #H &40 A1 77 i %) RE EACH WiFUk BE S RIS EAT A& A 2
A SN, LA K SMR SU#EKAT A FAPELT R A AT B 1T o0 0. 3 AN HEARIAR R 948 5 R B R
K2 /5 2253 M7 (One way analysis of variance, ANOVA) | #5741 [AIf77E B & E 25 W TN B 35 2 792: (LSD)
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% AL ( Carassius auratus ) FREICE AR 22 5 5 08 5 AR IE AT R B Bk

ZHEIK, ITASITHEYLUAF S EARERER , BE KR P<0.05,

2 #R

2.1 Wghmigss

iz B A K S il

i SMR B PR R SR B 24 541 SMR 410 JC 1 5 22 5% (32 1,P>0.05) . #4K 1 #r, 8 (R i
MK B E 451 (13.54 + 0.20) g, (8.05 + 0.07) em FI(2.61 = 0.06) g/cm’ ,3 NMESIEIRHIZE T REL CV
539K 6.73% 3.87%F1 10.49% , Foerf R 1) CV fe/IN T REREBER) CV Bk,

®1 HHEMRERBENRSSRRERRY

Table 1 Coefficients of variation in the SMR and morphological parameters in the crucian carp

{AH /g Body mass

PRK:/cm Body length

A%/ (g/em®) Condition factor

e e . lton
415 0 /(mg 0,/h/kg) - 5 A AL - 5 R E - 5 R R
Sample . PHARELR  Coefficient of SEYE+ARMELR  Coefficient of “FHMH+FRUEIR  Coefficient of
Groups Stand metabolic
numbersn rate. SMR Mean+ SE variation , Mean+ SE variation , Mean+ SE variation ,
” CV(%) CV(%) CV(%)
bR AEA R A
Higherstandard 20 208.9+ 6.0 13.57+ 0.21 6.94 7.99+ 0.07 4.02 2.67+ 0.06 10.18
metabolic rate
bR HEAR A
Lowerstandard 20 138.2+ 4.0 13.51+ 0.20 6.68 8.11+ 0.07 3.66 2.55+ 0.06 10.49
metabolic rate
Bk
Total 40 173.5+ 9.5 13.54+ 0.20 6.73 8.05+ 0.07 3.87 2.61+ 0.06 10.49
otal
T 656 7.900 0.195 — -1.211 — 1.300 —
P <0.001 0.847 — 0.241 — 0.209 —

FEIZ ) 18 )5, 8 SMR 41RMIE SMR 21 AR K- M SMR | T+ 2 MMR , 2R J5 7E 2—10 min Pl FR#
BREIK  HIZARE KT (10—30 min) 59K 535 T SMR (K] 1,P<0.05) o SR A B SR X8,
SRM 5{ik SMR LA TS9N Y = —0.0181x + 6.479(n = 20, r = 0.437) MY = -0.0173x + 6.533(n =
20, r = 0.462) , W5 2250 s = SMR A A A 5 3 48 (R158) 5K SMR WY E i 22 7 (F = 0.068,
P = 0.795) JtHWlA FREMEEHBICHE % (F = 1.792, P = 0.267)

1000 N -0+ FISMR 80 g o FiSMR
o] —e—{[KSMR ~ 75} o fKSMR
£ 800 5
i 2 70 [%80000%% o g ©
SR 4 aie g
SET 600 FE 65 (e
5= S S5
* 2 & B 600 o9
E5S £E | %88
g g 00 = 55 99
5 s § ©°o o 8
5 2 50t ©
S 200 =
E 450
O 1 1 1 1 1 J 40 1 1 1 1 1 J
0O 5 10 15 20 25 30 0O s 10 15 20 25 30

WREBFH] Recovery time/min
B 1 #4afiEshHiBERIEENRE ST
Fig. 1 The characteristics of recovery metabolism in the crucian carp
2.2 g taRe AR PR S AT R 2E
X FRER AR, #A) SMR \MMR \AS Fl EPOC i iY-F- 345 5 510 173.5.834.1.660.5 mg O,/h/kg
F1178.5 mg 0,/kg, BALAERIT 5 3.1.2.2.2.9 F1 9.2, 48 5 2 K550 9.5 .35.5.39.4 #134.3(5£2) ., X T
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P R S RE i 8 RT U, A, 1S, 43R 7.1 s.1.62 m/s.0.24 m/s* 1 76.1 mm , A7 A8 A4 543
Wk 7 3.1.5.7 F1 3.1, A 78 5 2R B0 ok 46.2 24.0 40.8 Fl124.8( 3 2) . X TAMAT NI ,36.8% (n =
14) OB R 2088 TR PR A SEE DX, EDTR IR A B K 600 s ; 364K [0 8, 8If% L ET AF PTM F1 FHW 4354
317.4 5.95.2 5.0.28 X/min 71.2% 1 4.0 X/ min( 3£ 2) , HAR 5 R E05350 4 81.7,149.9 124.5 .39.3 F1 100.3,

AT RIS T R A BR T RE AR AR R shae ), e A B & 27 (F = 8.694,P = 0.006)

®2 @HEgEXE, REFHNETHANERERL

Table 2 Coefficients of variation of the metabolism, fast-start and animal personality in the crucian carp

B . N REA Degree of variation
e gt SR s = ”
S IO SRS Sample VMRS ROKM ROME BREE L BRAK
. Animal Experimental . . .. L brif2 .
Type of index R numbers Mean + SE Maximum Minimum Variation rate Coefficient of
personality ~ parameters Standard ..
n Deviation variation,
i CV(%)
1AL A
AR L N 40 173.5 £ 9.5 2082 96.2 3.1 03 9.5
Energy (mg 0,/h/kg)
. e KA/
metabolism (mg 0,/h/kg) 40 834.1 + 35.5 1280.5 571.9 2.2 158.6 35.5
s 1)/
(mg 0,/h/kg) 40 660.5 + 39.4 1084.9 371.0 2.9 176.4 39.4
EPOC §22/ 40 178.5 = 13.7 327.5 35.7 9.2 61.2 34.3
(mg 0,/kg)
2P Bl SR [/ ms 39 7.1+0.7 14 2 7.0 3.3 46.2
Bl Q > v
Fast-start BeRER I 39 1.62 + 0.09 2.57 0.83 3.1 0.39 24.0
/(m/s)
SR
R %j] LX 39 0.24 £ 0.02 0.51 0.09 5.7 0.10 40.8
/(m/s™)
 FL e B
120ms B ZHHER 39 76.1 £ 4.2 114.2 36.4 3.1 18.8 2.8
/mm
AHFT y
3.1 ﬁﬁj\] S HLtE IR/ s 38 317.4 + 58.0 600 0 N/A 259.4 81.7
Personality Boldness
behaviour W EE N 1)/ 38 95.2 + 31.9 565 0 N/A 142.8 149.9
RS %
*%/%%,K 38 0.28 + 0.08 1.5 0 N/A 0.35 124.5
(¥X/min)
[y i
(ﬁﬁﬂﬁ IZ B It/ 38 71.2 £ 6.3 99 8 12.4 30.0 39.3
Activity %
L R
*Eiiﬁlh_?/ 38 4.0 £ 0.9 18.4 0.2 92 4.0 100.3
(¥X/min)

N/A 24 Not applicable H45 5 , 2R %A% HAIE S . Note that N/A is the abbreviation of “ Not applicable’ and it means this column is not suitable

for fill in.
2.3 g fare Qi PSS AR T R B SO AE ek

LRI Y SMR 5 AS FAS [EPOC S H 2 AAHE (T P < 0.05) ,fH5 MMR MG (3R 3,P =
0.05) ,MMR 5 AS FAS EPOC B R IEME (A P < 0.001),AS 5 FAS 1 EPOC & S IEM X (i
P < 0.001),FAS 5 EPOC MW EIEMA(P < 0.001), RT 5 U, A, SR K (F3, FEP <
0.01);U, . 5A, F S, ZHIEFHK(P <0.01);4,,.5 S, BIEMHK(P = 0.026), PTM 5 ET f1 FHW 21EAH
X(F3, P<0.01) fH5 L AF AHHXK(P > 0.05) ;L 5 ET AF 25X (P < 0.001) , 5 FHW N (P =
0.183) ;ET 5 AF FHW 2 1EAZE(P < 0.05) 1 AF 5 FHW A& (P = 0.156)
2.4 g tn ARREACIE S PGEUR B ANPEA T A AR DG

B SMR 5 RT B2 IEAISE(EI2A,P = 0.021) , 54, FHAE(KF 2B,P = 0.037) (H5 U, .S, B
K(KEl 2C FE 2D, =3 P > 0.05) ., iZFH 0y SMR 5 B # SR a0 L& 3A) (ET(E 3B) F1AF ([ 3C) DL K&
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6 1] U A RN 1 ( Carassius auratus) FRFEFIIRZE 515 7738 5 ACHRRAE B AT o0 A9 Sk 7

WERERE bR PTM (& 3D) FHW ([ 3E) ¥ A (I P > 0.05) .

®3 Wy &SR RERHINETANERBRIT

Table 3 Correlations between the components of metabolism, fast-start and animal personality in the crucian carp

HARJE A
Type of index

1L REREACIH

AL R Result of correlations

. KA MMR Rz AS X2 ] FAS EPOC i
Energy metabolism
e s r=-0.213 r = -0.520 r=-0.822 r = -0.401
MECER SM
FRHEFCHR SMR P=0.050 P < 0.001 P < 0.001 P = 0.010
1 s r=0.974 r=0.723 r = 0.696
| RACHE% MMR P < 0.001 P < 0.001 P < 0.001
N r = 0.847 r=0.722
fRHE i As P < 0.001 P < 0.001
NV r = 0.595
FA 2 (8] FA
A2 ] FAS P < 0.001
2. PR Bl BRI U, BREIEE A, 120ms BEIHEE S,y
Fast-start
S Vi [E] RT r=-0.537 r = -0.493 r = -0.457
P < 0.001 P = 0.001 P = 0.003
= 0.779 r = 0.581
RREHFE U, r
P P P < 0.001 P < 0.001
N = 0.356
BRERMHERE A "
. D P =002
AT IR T R B[R] Bk A% T BEAT R
AnimalPersonality L ET AF FHW
B X r = -0.266 r = 0472 r = 0.246 r = 0.526
iz S} (A
2N PTM P = 0.106 P = 0.003 P =0.136 P < 0.001
. r=-0.610 r = -0.664 r=-0.221
IR L
iR P < 0.001 P < 0.001 P = 0.183
= 0.370 r = 0.410
'F:'E'E‘ ‘H r
TR ET P = 0.022 P = 0.010
. r = 0.235
AR Y
B AH AF P = 0.156

SMR = #5ruE (Standard metabolic rate) ; MMR = iz KA1 ( Maximum metabolic rate) ;AS = 523 [f] ( Metabolic scope) ; FAS = FHA AL
25 [8] ( Factorial aerobic scope) ; EPOC = (Excess post-exercise oxygen consumption) i3 #E% ; RT = WA 8] ( Response time) ; U, = fxRZHE
( Maximum linear speed, ) ;A = e RZNNHE (Maximum linear acceleration speed) ;S,,0= 120 ms # BB ( Distance during a period of 120 ms) ;
L = R3] (Latency) ; PTM =38 i} 8] H ( Percent time spent moving) ; ET = BEEZRTIA] ( Exposed time) ;AF = ¥Rk 35 %R ( Appearance frequency ) ;
FHW = {85545 % ( Frequency of hit wall) ,
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Fig. 2 Correlations between SMR and components of fast-start in the crucian carp
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Fig. 3 Correlations between SMR and components of animal personality in the crucian carp
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