2023 4 5 H FERIFEAFEZFWMCEZAZFERO May 2023

# 40 % # 3 H Journal of Chongqing Normal University (Natural Science) Vol. 40 No. 3
ﬁ]%ﬂ% DOI:10.11721/cqnuj20230212

AEERBEEXKREREMBELENMERNRIE

R, REM, KA, AAEd
(EPRIMIE A2 BEACE IR 51T 2S00 % S Ae W~ 5 R T R S8 %8, JE R 40133D)

WE L WYF R F B LB E % 2EW & (Labidochromis caeruleus) %y & AW %, [F FYE ST £ 44 T %
KEFGWALY £ 14 d. 9 FHE AR A 25.0£0.5) C,#20.35.100 Ix E3 M AR XLBEEN LR & FREMLLHE
g, (FERYIGWFRAEFARAIFOLE B N 100 Lo o oy L5 # A7 bk, £ 56 BB OB 88 & 8 35 o fr BB B O
FRREFE N O Lo By 2R BREE oy S2 A0 B Ok ONTT B X B9 BE D BT A6 KL 3 O\ JT R IX B9 SR & T R B R DA LL AT T
WA FHWFREE2EATNETR. (ERIXRBEWME Y2 ATR LB BENAATEFTEND T EOGNES
AR B R A SR EA X R A

KPR ASLERE TR LM R BEWE

HESEESQI78. 1 XERFRERD A XEH/S:1672-6693(2023)03-0016-06

PREE A 2 B AR A A 25 DR A B R BE LK 3 SR RE A W AT R R AR A . Hoh OB R e
RN £y Al R DA A A 5 B A A DR T A AR W Sl R LR O R T R A S AR i A BT R A
RER T Sh Wy A5 2 ATt o SRR PE AL G K OB TR 6 R I O RS R 45 L it R G B g 3 6 1 D R
Xt S R SR T R 8 22 1 B 2 B L ' IR B X Sl B AT O AN A B h [ RE L T i s 4
U« YRR BE NS P A i (Tupaia belangeri) 45 K Mg AR BUCE 4Ty BEINAR B AT R, TS i A K R B
IR B R BT W (Gallus gallus domesticus) BRI AT A BT isi 20 o EHWAE D8 /0 20 %0 () 1) 4% A& i (i m) 4
755 Xof ALk AR ] P R SR

Bl 9 A A T B S5 A5 Ak 0 AT Ay O SR 2 Sl KT G S A B 3 R R R A R B O A 2
P A £ AP R AR AR L BB B T A R S A AR B O R R s ) A U DA T R E XU 1k g
T3 A T S Bl X A AE B P RUBS PG S A RORET T A ST R B8 B R 0 R 6 (Salmo trutta) H
AT PR AL b S S A MR TE [ P 5 [ 22 ]SRN L S A — AR AR i T A A
B 20 H R E Z A AT N . FEC A MR SE P 02800 55 BOME 5 R 2 e — g S R T i
T O A 1) =il 8 (Gasterosteus aculeatus) MR Z A AH B IR B /D, wk 2 M 1K 5 T 5 BC 1Ak 5 A1 1 A4 22 [|] 20
AL WA TSI A S P (H TR X K B £ (Lepomis gibbosus) W BT I8 H % BR L 1% £ o iy 53 B il g
PP B R AT 7 A TS T AR AR S 3 R 0 20 AN P b 22 T 1) 6 2 i P 358 4% S T 4 A AR

TE B AR K I 0 2 8 10 DG PR A 52 TR 2278 . AN T XS R 11 16 R B8 2 52 3 BH OGS AR K T B
IR Hp A% Tl VP R 22 /0 SR TR B e IS o R 40 R R A 40 i JEK 7 1A [ Ol T SRR RE R B
BRSSP AR TR AT R N AE 200 1x (G IR AR L BE Dt (Danio rerio) K ¥ EAT g B
SUE /D 3 Bl ) AE R s PR O R R O AIG f 20 DN 2y RE AT N 81 A A RS O B R R
(39.5 1x), ¢ BB B2 F U 1| BL 06 f1 (Schizothorax kozlovi) BIEEME A B S, dibal W, e E e &
R BT N el AR B TR AR SN U H T e AR e P AT N RN T Y 2 S H 2k AT N
XoF it B iR B ) A I AT AR B =

ZEHH L (Cichlidae) J& 45 8 3 P K — A BE IZRHA K EIE I i T R R R BT 2 i . T

x WS HH:2022-07-15 & | B #5:2022-08-05 ) £& H AR B i) : 2023-04-21T08:48
RETE:ER AP R4S E5H (No. 31670418)
E—EE B 3R, B B 1 Ok #2547 92 E-mail: Wenaogong @ yeah. net; 815 £ : 1 it &, B . ##Z, i+ . E-mail: shijianfud @
hotmail. com

[ 2& H AR b ik ; https://kns. enki. net/kems/detail/50. 1165. N, 20230420. 1511. 028. html



% 3 H BXR.FAFEEEBEE KRR &4 &Y 17

ZEGRRL H 28 RE A TG IR AZ i 23 PRARR A8 10 PR B8 25 A L O A 2 RO SZ gl 18 TR I e AT A AR D e 5 A 1
17 CBEBFIE B S2 I AR L IR BTN 7 (Labidochromis caeruleus) K 85I H (Perciformes) 28§71 R} 5 T )8
(Labidochromis) 2% | FRAE YN £+, 2 —F 5 AR 06 T S R0 4E 0 09 A W 28 2860 . TR R 28 B8 I f Bl 4F A 12
1 €0, 5 008 00T 3 R A A RS AR B0 T DAt R OB M R R SR T A B g R A R e
HESHEAS O A S AR AT R B S A I 1T DL 2 R AR R A 2R ARt 2 AR 556 A R I A PEAT
A B AR DG BIF T 18 AN 22 L o VR B O A 3 VS T T B ST R R AR A S A XK R A DX R S T TR
B AR, TR A 2R MR A TN A 22 T LT RE BE R A 2 Y, KSR R DLAR W Y R K ORE DL R AT
If B REAR LT 0y % 5 PR IR RS fh 2F 555 1) O B o B8 B AR BB i (BT AR AT — i W BB Y 8 Ak IR AR AE D
BOE RS BRI L T BT 545 A A )6 R BE X OSBRI AR E R T R R
I £ 403 #8176 [R] 5 BES RE 7r9 F) 3 PR 58 oy 32 B PR AR 9 78 1k KX SE 48 b5 189 DG HK L 1 7E S TR PR SRk T #4155 28 0 L L
B AT Ay A 25 2 I 9 R0 ] 5 PR 1 016 B B S PR AR LS R,

1 MR57TE

1.1 e skiFERIYL

TR PRSI R4 T 2021 4E 9 W H R [ROK R JF 4 % T 5 PRI Y R 2% Bk 28 B 5 47 o 27 S0 00 % W8
i [ SR EAL IR FR 0 R G h CAAN R 0.4 mX0. 25 mX0.35 m), YLK K 48 h S5 154
FI R K s B H 4K i 2 2 P K A R BRI 35 20 5 FH 78 S 495 2 1) 9P 7K R 78 A 25 0 DR TIE K AR 5 0 T o W 2 R
BEF7.0mg- L' WY 14 h bR = 10 h SR, 5% B [R] (9 56 BES8 3 Ry 100 1x. 9I3RA6UE N0 T 57 5H &
45 FJ5 9 50 W BB TEAT . BRI N 5 500~6 500 KT T H OG0 5 18 1 45 F5 5l 3 G5 4% BE 15 W] i
FRAT 25 T 75 B 't B B O ISR B A 30 AS813 JREETHINAS) . DAL BAT T4 H 10:30 IR LA L1 4 H
X IR SRS &) AT I R, 30 min Z BRI PR B IR AR FIEME . AP TR RS 14 d.
1.2 ZWigit

TR PR N A 4y 0 9 IR 25 RS 1 H B AL Pk R T L R e i RN ARIE Y 16 R 4l f AR Ry SR g L D
BEAE ok B2 O BRGER B R 100 10 0 i 21 v 3 JR8 S 6 £ 7 55 BECOPE R s A7 o B . X IR i A 5647 o 22 4K
0 2 45 R F K BT AT TR R B fA &) B AL A B4, ALY 40 BB a3 I E TOL SRS 35 1x i 0 1x 1Y H 31
WL IR SR R b B YISR 14 d 90 5% 18] i JHG At B0 85 R 5 DA R ) Wi 7 AT S5 00 i ol 3 i R — 2. T
5 2 WYNFREE G 19U H ARG IR R FE D 35 F1 0 Ix B 4] 37 B 55 v 4% 0 BEZH 1) 38 BB v 70 01l B R 16 F2 S 6 £, )
S 55 O B AL R0 TC ' B, DN 1> 4 v 3 e S 0 £ 1) B8 BICE Ak 25 PR AT S B
1.3 BKE

55 IO DN 2 B KR AT O B W R G SR OGRS 3 BB A A A . KA R 1 IR B TR R R A
T R X T8 X A 70 em X35 em X 35 emi, 3f A 1 B 52 B AT 220 AN 1 1 €6 3 37 W BEHk Bl A s 7K A 1 3
B R 1 AN XTEXE N 55 em X35 em X35 ecm BRI AT 1T DK XTEXE N 15 ecm X35 ecm X 35 em A9 HERL X ,
R X BRI TR P R CE 1T AR X TE X 5 em X5 em X 10 em BB W) Sy 5256 2 4L B 37 BT A HoA 3 05 A
TGOl BEGE BE AE 5 T R DCOR B — 2. RS WA B ARUIE BRI XCBE R 10 em X 10 em (4 2l ] K 3% 5a@ IF i
DB R X o A7 Ay 290300 A 40025 el s L4 AR i 1 2B BB A RS W) A Y C900 B 21 SRR AR AL ZH B 1AM 1R 1B
{4 B ARFR KA IE 5 70 em BYIE Hh e Al 5 20 AN AR AR % 1 M W 2 T EE KRS 2.5 m b AL 20K AR
SERL LI AT AR . EROGIR B A T KRS B U5 50 W T BRI IR AT S AL L €35 A% 14 18] B Ak 3 ) — 2,
FE B A5 2H O BR i B2 2415 Ry 100 I, RATS D 6 2 AN 187 485 0 UL I 3k i v o't BR i B8 2 LR X S 3 g 2 el . SR 2 4>
A TF] 7 2 5[] B 2R A7 55 M I

b2 P N 2 ) B O S T 2 ) R AR ARARL o (E K TR 2 R R T 20 N T Y 3 A AL
BEES AR D9 3 A DX A% 1 OB X /) 10 em X35 em X35 cm {8 3 DX AT ] T AN X 58 X ol
50 em X35 em X35 em Y SLHR X, S HG R IE M EA 1 A B AR X @ ES 10 em X 10 em [ 28 [ A
TEAT ML B 0 17 1 5 305 10 A V5 B 0] 200 AR, BEALE B 6 Tk SR T A 4y £ 150 A — 00 o 98 X1 A ) £ B L
— 0 3R 38 X A A o ) A S M e AR O IR iR B A AR S I O O S R R — B IKRARSR A 2 A AR TR Y
% R AT A S I E



18 FRMEAFZRCELRA %K)  https://cqnuj. cqnu. edu. cn % 40 %

1.4 WMEFE

T3 HCVEIN 5 J7 1 O - Pk 09 58 4 | BRI i 1 R RS S R T TG 2 1] OGP Y S i X A Y 5 min JF L G218
FUTFIE ST 3% 2404 20 min SHG A (47 AR A4y 30 T » s '), e S B S 6 A 1 CHE AT il DX 1Y)
B[] A B A 3B FF ] DX R SHE i DX A A1 52

PSP RE 5k oA - B o8 A | B T Y LR S O £ T S XA I A% IS B 5 min J5 PRIEUER SR b
= S N AT SL A HE 20 min SCEG A A AT O MU BB 2y 30 W1+ s ') I SR LR S £ S UL Of 3L £ R
B L.
1.5 HEREF S

FI“ ks X7 AR A AT AR . w7 A% U A0 S L avi” i 2, O 1B WU O R 15 i e s T
AT A id tracker 1724 43 A 00 SEAT B8 38 55 23 BT B2 OS2 30 £ 1) 52 IR R AR A RIS R e i R R R
AR BRI R SEBR AR AR L AT A AT N S R

FH Excel 2021 B4F % BT 52 50 4 17 8 30, 45 R DL I S pRER "R m . SPSS 17. 0 Ge it 844 Xt
S B AT o BT - 1SS FE A Kolmogorov-Smirnov K 50 73 7 A SCEUHE & B 4T & 1R85 70 4 5 SR 5 R R
PRI 28 J7 22 43 BT A 30 ' BEUSiR B2 0 S 6 £ 55 50V R0+ 23 VE 8 BR 1952 Wi i 5 B SR 12 5 30, JF SR A Duncan 35 %0 41
B 25 AT 2 B, 24 p<<0.05 B, FiRGEH0bras 5B BA S5 L,

2 #FR

2.1 FR[E S ERGE B X B B A9 22 0

T AT LA Y TE ' R A S £ 1 vk R T R DX R ] i e A R T IR DX ORI i X ) A R B A1 5 5 % B A
A EE » 55 06 BE 2 RN TG ' B8 41 A 2 56y Wk AT R IX %) BsF R A5 T B 4, 3R T 58] DX R 28 i [X A A0 3 R A1 5 TG O T
20 055 5 REZH L T O REZH 00T BB 5 R T R DX B JR) 25 S 2 B SR e L (p<<0..05) 53 AR HRA 1 £ IR
F I DX i DX ) 49 256 2 S A 7 2 i) 2 B e 12 L (p<<0. 05)
2.2 AEXBREREIMNTESHENE N

2 W87« S A ) JE B0 R 385 1 TR I 0] L Bt B O B RE 9% I T 0l /) 5 o R 2B 0 5585 ' R 2 L 2L A T O T
S ST 0 A Y I ) BE 22 S BT e R L (p<20. 05)
w0 L . ] 2002 |« o
5 I % s | L
E 200 + ﬁ T ;‘g 75+ | |
2 J :? L * = i T
X 150 - 1 #E iiiiiiiiii # t
E [ £ 0.01 I g 0r
Hé ool ] [ £ I &
5 I o : 5 25t
X 50 e e
i 1 0 ‘ ‘ ‘
XA Al LAl © XL SeAl L XIRAL - SEREEL TEIERA
Sl S5l Al
a  HRHENFE XA E b fEIR FF 5E X F G X A 3T B2 AEGBEEXNXABZEWE
T R 4R RS 25 R B i B L (p<<0. 05) . T it Hr R m
1 FEAXtREEMNAEEWEASEEHENTN Fig. 2 The effects of
Fig. 1 The effects of different illumination intensity on different illumination intensity on
boldness of L. caeruleus juvenile sociability of L. caeruleus juvenile

3 iFig

TEASWEFE v o W6 A 9 77 BRI e ol BE 5 B2 10 e 52 30 #0 1 OCHE AT Joe) DX A () 228 4K 3 58 1] S 36 0 674 5 A
AT T W 1 ST £ A 3t 0 A A VR A B KI5 52 1 SR G B SR B B B AR
5 BOVE 5576 A7 PR BT 00 28 AL FE S5 SR DGR A6 T LA VR SR I £ &) 0 o 5 ' R AR 1 K 26 B A )k AT
W DX o 1 b 5355 ' B2 A Xk R 2 S 3 0 1 T O T e DX ) 22 S B ST oA T S X N2 5 X AL 1Y Ol R



% 3 H BXR.FAFEEEBEE KRR &4 &Y 19

SR T2 72 Al W R AR T £ R AT JEL b O B iR 3 b i B AR DL G

Wit 5 ' PR 38 AR » 5 6 8 T T R DX ORI JE i X ) A0 3R A A1 2K T 15 1 R 38 X A 1Y A 45 2 B BB Y
SR G A BEFE R E SL TG BRI S L L8 ARy B (Taki fugu rubripes) [ 241 43 e 9 4 K R S Y
X 2 3k i W R R AIC L B BN f6 (Cy prinus carpio) FIFARIERIA: K (0 RE B IMAE A B Bl 2> . Fr L, B 5Ok
JE IR J3E 1) AR R PR B I £ &)y £ 2 i /0 50 B 7 AT D O 4 RE i R R I N SRR ERBE . O3 Ah LA B AR IR P AR
(1) 3¢ LG5 £ %) £ J L P AR 22 7E DR BE R 10 o AR 3 o 0 30 7 55 D16 R R D DK JR 01 1) 55 B A v 3%t o 4 £
P18 2 i 1 e T B PR AR

FEABIE ST T B A 5 B 5 J3E A I TR PR BRE R £ 4 #9130 R0 S e A P I ) U R AT (] P 5 TR R 2 ) A AR £
050 1) A L SR IR 2 B D 333 » Ak e M AR b P9 B8 A 5 A5 B 2 A . ol T 7 55 01 IRURI I D' IR R R PR T R BR BT Y
SR | 0L 1 £ A 0 RO R AR L 0 28 T A A B 1 R R s R A AR R 1 ] P 2 ) AR AR
1% AH B SIS RE AR AT RS E A A A7 DU AT R P 2 TR PR T 0 4 £ 28 0 A TR D' R 9 R R PR S ISR U L AT
¥ 55 BOVE R AL S ME 52 IEMIOCAE (L . I SR W A0 2R Ak 22 i) 1 DG K 2 32 B IR B IR 7 (S o xR B 6 i F 5 o
[IFEIE ] 7O — ni o AEAN R B B B 7K Az 3l 4 A 1A 08 5l B A A0 R 52 0 X I 63 14 365 17 i g i AN [ 199 TR SR
iF £, 41y #81 1] R 52 AL 7 A e 9 82 0, 3 B dme AT D 7 3R 8 97 32 3 R » AT 52 Wi 310 4> % 18] 114 I 422 s AH LK
U3 A A S VE A5 R A B R Ao P A T SIS R o (LA R TR A A A X O R S A R b e S 4 DA TR R4S
B R Ay BE At AR B FE AL 2 PR B v AR . 33K R BE A0 AR TR S B T £ 4l £ D ] RE 7 DR 55 AR K B3 0P 4 R B 50 S RE
MR EE AR A e 2 P A T R A B R WA 4 1 LI

25 b Tk iR SRR N A0 40 0 A R R SR GE BR B | 55 O IR SR PR 5 A GO IR 3R 05 22 TR B AN [R] Y 55 v A
AR AR PEAT D W B KT 5 2 W IR R 5k T £ 4l £ 7E AN [7] 14 0 BR 5N B AN TR A 5E R AT O . AR AN TR D' R
5i% J3E 1Y) 1] 7 PR 05 B8 K BB A8 2 TR 1% S BRI A2 401 48 PR AT DAy B4 2K P {ELIX R R 5 2 S BE T R R i £ R B4R A 4R
PR32 Bl FF A 7K P A0 Se AR TE £ 7 TR Y 32 5 L 8 7 B — P IR

S %30k

(1] 2R 2208 . 22, PTG ok, 55 Al AR 252 LML) 3 R Jb 5t R S5 0 A, 2015,
NIU C J.LOU A R,SUN R Y,et al. Foundations in Ecology[ M]. 3rd edition. Beijing: Higher Education Press,2015.

[2] WARTHEN D M, WILTGEN B J,PROVENCIO 1. Light enhances learned fear[J]. Proceedings of the National Academy of
Sciences of the United States of America,2011,108(33):13788-13793.

[3] HATORI M,PANDA S. The emerging roles of melanopsin in behavioral adaptation to light[J]. Trends in Molecular Medicine,
2010,16(10) :435-446.

[4] VANDEWALLE G,MAQUET P,DIJK D-J. Light as a modulator of cognitive brain function[ J]. Trends in Cognitive Sciences,
2009,13(10) :429-438.

[5] WALKER D L.,DAVIS M. Anxiogenic effects of high illumination levels assessed with the acoustic startle response in rats[]J].
Biological Psychiatry,1997,42(6) :461-471.

(6] 22, 505, E R . 55 06 BRGR BT i 40 3 A7 2 L2 21 e G RV AR L o s ma LT ], AR5 44 75, 2022. 39(1) : 84-88.
PENG H B,JIA T,WANG Z K, et al. Effects of light intensity on behavior, learning memory and oxidative stress of Tupaia
belangeri[ ]]. Journal of Biology,2022,39(1) ;84-88.

[7] PEIRSON S N,HALFORD S,FOSTER R G. The evolution of irradiance detection: melanopsin and the non-visual opsins[]].
Philosophical Transactions of the Royal Society of London, Series B-Biological Sciences,2009,364(1531) :2849-2865.

(87 KL 7K BT » X1 it 4 » D A 6. T 814 PRt BH 352 4 X8 o' FeE it 32 0 2 4 X8 K 0D 52 o B F 58 L0 0. B8l V3 B8 . 2021 (15) < 61-64.
DU Y S,LIU R L,PANG L N. Effect of adjustable lighting equipment on light intensity and feather pecking in laying chickens
[J]. Heilongjiang Animal Science and Veterinary Medicine,2021(15) :61-64,

[9] SIH A,BELL A,J,JOHNSON ] C. Behavioral syndromes:an ecological and evolutionary overview[ ]J]. Trends in Ecology and
Evolution,2004,19(7) :372-378.

[10] WILSON A D M,KRAUSE J,HERBERT-READ J E,et al. The personality behind cheating: behavioural types and the feeding

ecology of cleaner fish[J]. Ethology,2014,120(9) :904-912.
[11] WARD A J W. Social facilitation of exploration in mosquitofish (Gambusia holbrooki)[ ] ]. Behavioral Ecology and Sociobiology,
2012,66(2) :223-230.
(12] JR A<, EART. A R 8 B BRG] E KR4 ,2021,28(10) : 1346-1358.



20 FRMEAFZRCELRA %K)  https://cqnuj. cqnu. edu. cn % 40 %

ZHANG D,WANG L P. Fish personality:implications for ecology.aquaculture and fisheries[ ] |. Journal of Fishery Sciences of
China,2021,28(10) :1346-1358.

[13] REALE D,GARANT D,HUMPHRIES M M, et al. Personality and the emergence of the pace-of-life syndrome concept at the
population level[ J]. Philosophical Transactions of the Royal Society of London, Series B-Biological Sciences,2010,365(1560) :
4051-4063.

[14] MAZUE G P F.DECHAUME-MONCHARMONT F-X,GODIN J-G J. Boldness-exploration behavioral syndrome:interfamily
variability and repeatability of personality traits in the young of the convict cichlid ( Amatitlania siquia) []J]. Behavioral
Ecology.2015,26(3) :900-908.

[15] THOMSON J S, WATTS P C,POTTINGER T G, et al. Plasticity of boldness in rainbow trout, Oncorhynchus mykiss: do
hunger and predation fluence risk-taking behaviour?[J]. Hormones and Behavior,2012,61(5) :750-757.

[16] SUNDSTROM L F,PETERSSON E,HOJESJO J,et al. Hatchery selection promotes boldness in newly hatched brown trout
(Salmo trutta) :Implications for dominance[ J]. Behavioral Ecology.2004,15(2):192-198.

[17] CAREAU V,GARLAND T Jr. Performance, personality,and energetics: correlation, causation, and mechanism[ J . Physiological
and Biochemical Zoology,2012,85(6) :543-571.

[18] KRAUSE J,RUXTON G, RUBENSTEIN D. Is there always an influence of shoal size on predator hunting success? [J].
Journal of Fish Biology,1998,52(3) :494-501.

[19] PIKE T W,SAMANTA M,LINDSTR? M J,et al. Behavioural phenotype affects social interactions in an animal network[ J].
Proceedings of the Royal Society B:Biological Sciences,2008,275(1650) :2515-2520.

(207 kbl , Ao thde, STARNI. 281717 o Je HoF s e LT ). AR 8% 4475, 2017,36(12) : 3623-3628.

ZHANG Q.FU S J,XIA J G. Recent progress on the personality of fish[J]. Chinese Journal of Ecology,2017,36(12) :3623-3628.

[21] BELL A M, SIH A. Exposure to predation generates personality in threespined sticklebacks (Gasterosteus aculeatus) [J].
Ecology Letters,2007,10(9) :828-834.

[22] RUCHIN A B. Effect of illumination on fish and amphibian:development, growth,physiological and biochemical processes[]J].
Reviews in Aquaculture,2020,13(1) ;:567-600.

[23] FRITSCHES K,WARRANT E. Do tuna and billfish see colours?[J]. Pelagic Fisheries Research Program,2004,9(1) ;1-4.

[24] LOEW E R, MCFARLAND W N, MARGULIES D. Developmental changes in the visual pigments of the yellowfin tuna,
Thunnus albacares[J]. Marine and Freshwater Behaviour and Physiology.2002,35(4) :235-246.

[25] £, 220, DRI 5. KR 5 ' BN RO IR # f 4 fa 7 o 2w L)), AR 8% 24, 2008, 27(5) : 791-796.

WANG W,LI W C,MA X Z,et al. Effects of water temperature and light intensity on the behaviors of Pelteobagrus vachelli
fingerlings[ ] ]. Chinese Journal of Ecology,2008,27(5):791-796.

[26] f3 858, W24 0 T, S5 o E B 5 0 B 5 B ) £ Wi R SR <5 450 A AT O 24 B S0 L0 0. 16 7l 5 2 B 2 41 . 2021, 27 (22) - 1687-
1691.

RAN S M, TAN A H,SHI H Y.et al. Behavioral study of sleep deprivation model in caffeine and light induced zebrafish[J].
Journal of Hainan Medical University,2021,27(22):1687-1691.

[27] #AEE, AW I8 7R 55 06 B 00 )1 SR8 fa B JE AT O 19 S i AFF 5 LD 1. 1V ) 33 41, 2021(2) 1 139-143,

DONG D P,LI F B, WAN D, et al. Studies on influence of illumination on schooling behavior of Schizothorax kozlovi[]].
Transactions of Oceanology and Limnology,2021(2) :139-143.

(28] ¥F5C M BRih  MRR T 48, 5r 1 3 A AR IR IR BE T i BBAT A LT ). AR % 495, 2018, 37(8) : 2394-2402.

XU J] W,CHEN J,LIN C Y.,et al. The phototaxis behavior of Schizothorax prenanti in low light intensity[ J]. Chinese Journal
of Ecology,2018,37(8):2394-2402.

[29] FRIEDMAN M,KECK B P,DORNBURG A, et al. Molecular and fossil evidence place the origin of cichlid fishes long after
Gondwanan rifting[ J]. Proceedings of the Royal Society B:Biological Sciences,2013,280(1770):20131733.

[30] ESCOBAR-CAMACHO D, TAYLOR M A,CHENEY K L,et al. Color discrimination thresholds in a cichlid fish: Metriaclima
benetos[J]. Journal of Experimental Biology,2019,222(17) :jeb201160.

[31] ESCOBAR-CAMACHO D,MARSHALL J,CARLETON K L. Behavioral color vision in a cichlid fish: Metriaclima benetos
[J]. Journal of Experimental Biology,2017,220(16) :2887-2899.

[32] ERGUN S,GUROY D,TEKESOGLU H,et al. Optimum dietary protein level for blue streak hap,Labidochromis caeruleus
[J]. Turkish Journal of Fisheries and Aquatic Sciences,2010,10(1):27-31.

[33] AP, #E T HE L R VK L 55 GRDRE IR 5 7K X0 I RSB T £ A 4 T 0, 3R 3 AR S m L) 1. KO 8 K2 2R, 2020, 35 (1) : 56-62.

FU X,CUI Q J.CHEN B,et al. Effects of dietary lipid levels on growth and carotenoid accumulation of freshwater fish cichlid



Vol. 40 No. 3 Journal of Chongqing Normal University (Natural Science) https://cqnuj. cqnu. edu. cn 21

Labidochromis caeruleus[J]. Journal of Dalian Ocean University,2020,35(1) :56-62.

(347 4R &5, B0 18 A MEH L 45 TaDRE VR IS [R] S0 X IR P A= 1 LR 60, B30 4 A AL 8 A 152 i [T ). SR T v R 2% 24 4, 2018,
33(6):716-721.
CUI P,SHENG Y T,YANG Y J,et al. Effects of dietary algae Dunaliella salina , Schizochytrium limacinum and Chlorella
vulgaris on growth performance, body color and partial biochemical indices of Labidochromis caeruleus[]J]. Journal of Dalian
Ocean University,2018,33(6) :716-721.

[35] KONINGS A. Lake Malawi cichlids in their natural habitatf M ]. 4th edition. [ S. I. ]: Cichlid Press,2007.

[36] PAUERS M J,KAPFER J M,FENDOS C E,et al. Aggressive biases towards similarly coloured males in Lake Malawi cichlid
fishes[ J]. Biology Letters,2008,4(2) :156-159.

[37] OLDHAM R C,PINTOR L M,GRAY S M. Behavioral differences within and among populations of an African cichlid found in
divergent and extreme environments[ J]. Current Zoology,2019,65(1) :33-42,

[38] #E = o, AR I WAVE AL, 45, O Bkt e 2 20 0 Ak 1 S AR B e 1 5 L 0. el B2 Bk Ji& . 2020, 42.(6) - 77-83.
CHU Y C,WANG W F,HU ] J,et al. Effect of environmental light on the growth performance and physiology of Schizothorax
wangchiachii[ J]. Progress in Fishery Sciences,2020,42(6):77-83.

[39] LIU S,FU S J. Effects of food availability on metabolism, behaviour, growth and their relationships in a triploid carp[]].
Journal of Experimental Biology.2017,220(24) :4711-4719.

[40] KAREKLAS K,ARNOTT G,ELWOOD R W,et al. Plasticity varies with boldness in a weakly-electric fish[J]. Frontiers in
Zoology,2016,13(22) :1-7.

(410 B 2n 8 X8 L 25 OSBRI I 40 88 R Jr B 20 20 GH R SS B[R Rk KRB R B p s ()], K& g5 K2
4R »2020,35(1) :108-113.
WEI P P,LI X,LIU Y,et al. Effects of photoperiod on expression level and daily expression pattern of GH and SS genes in
brain of tiger puffer Taki fugu rubripes[]]. Journal of Dalian Ocean University,2020,35(1):108-113

(427 SART . S0 , 22 350 L 4. 5 Flo Ji 9 X B 0 AE 4 e IO ST AR W B IR Rk n s LT 0. oK AR AR 2 4. 2022, 46 (5) 1 664-
670.
SHI D J.WANG W F,LI W T,et al. Various photoperiods on growth,energy budgets and gene expression of circadian clock in
koi carp (Cyprinus carpio)[J]. Acta Hydrobiologica Sinica,2022,46(5) ;:664-670.

[43] ZHANG J S,GUO H Y,.MA Z H,et al. Effects of prey color, wall color and water color on food ingestion of larval orange-
spotted grouper E pinephelus coioides (Hamilton,1822)[J]. Aquaculture International,2015,23(6) :1377-1386.

[44] KRAUSE ]. The influence of hunger on shoal size choice by three-spined sticklebacks, Gasterosteus aculeatus[]]. Journal of
Fish Biology,1993,43(5) :775-780.

Animal Sciences

Effects of Different Illumination Intensity on Personality of Labidochromis caeruleus Juvenile

GONG Wenao, ZHAO Haoxiang, ZHANG Jiuhong, FU Shijian

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

Abstract: [Purposes] To study the effects of different illumination intensity on personality of Labidochromis caeruleus juvenile.
[ Methods |Under the laboratory conditions (25.0 =+ 0.5) °C, the experimental fish were acclimated under different illumination
intensity rearing environment (0, 35, and 100 Ix) for 14 days, and the boldness and sociability of the experimental fish were
measured after being acclimated with different illumination intensity. [ Results]Compared with the fish acclimated under conventional
rearing environment (100 Ix), the latency to enter the open area of fish acclimated under the low-light (35 Ix) and dark (0 Ix)
rearing environments increased, the frequency to enter the open area and the percentage of time stayed with the stimulating fish
shoal decreased. The boldness and sociability of experimental fish were significantly decreased after domestication under different
illumination intensity conditions (»<C0.05). [Conclusions L. caeruleus juvenile showed different personality and behavior responses
acclimated under different illumination intensity, and the change of boldness was opposite to those of sociability.

Keywords: rearing; illumination; boldness; sociability; Labidochromis caeruleus
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