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Fig. 1 The structure of the devices used to observe the boldness,
sociability and schooling behavior
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A. Acclimatization area; B. Open area; C. Opaque partition; D.
Removable door; E, G. Stimulus area; F. Selection area; H, I.
Transparent partition; J. Circular tank; K, L and M. Plastic pipe



840 K& A& Y ¥ 46 %

HEN T 8 X KB (Times): HH A4S 5] 60 ) £ )\ B
iz DX e N T W DX B Uk e SOt i M i X 3 3 /)
PTI, 56 3E N TT R X B A A Sz g6 a3k N 7 T R
X o AR KRR AR A 55 B

FE 2P 52 1 2 5625 B (B 1) R A WL B
B AL R R 7 TR AR, (ELEAS S0 25 B A B e
B A LIRS B 20 B 93 3843, Aor 255 B 0 Ay 2
PR RN — B0 R X 35, 2% 5 1 v D)0 20 e %
X [@F, 523 KIE 10 cm. SEEGI, B 2EpENLI%
HW.6 72 Hh A (5] o) ' Ay s e e B L S 2 AT
—ELIX, T 55— I X T Rt B . SR o
FE 5256258 B rh il N 60min J&, Ff 5E S2I6 1 AR 5
B N S22 b [A) (10) 3 5 IX I 37 R HEAT AT 45
17min(43HTI BT 2min AN N Giit) . S5 T 58
2RFATH SR E TN e, LK e A S
e M, B3 R VR R P T 440 f R S 6 £ P
S FERMAA(LS WU/ qqE IS, H
idTracker {170 #r, SR HUEE B 512 56 £ 4 — o (149 5+
Ab bR B AR R 1B ST . T A S S E R
5 B R R e T ) T 350 B B (om) K S I It R
[ TE B (%) AT

o
D:;i D(t) (1)

D ()= (x(t)=x1(1))* 2)

2, DA H A S 6 £ 5 20 5 3R 5 £ T P P S (em);
Q) HIx(O)~ x,(6) 7 A F s B bR 256 o R cE il
(A 1o B9 G X380 B — M B Al (] 1A i
DTES ZI(ARARAT A AT — o P GO I P B
ZNIBEALRR, n RN AT I S Mg, 2R KRR
A PR .

I ) AR TR R I ) B (%) AR SRt 5
W TR B /N T20 oS B 0 s B 1) 5 A 5% 14 A B
[E)(15min) 1 5 73 b BB R R AR S P

FEUE MM SRR — KR, X TA R E
HHATIE Y IR, SEI0M e KR I 7E(25+1) C.
14 BEREAFRZFHTRYLSBREINNE

H4 108 )2 S50 1 T NA [F) B T A% HH BBl ] 97 5d),
TES A P Ak 35 i Ja 6 S 56 (14 A 38 R K 2R AT
W&, FidEFRLK A HMREECKNIS
sk ), iSRS A e fAE
K. BYEARINEESEONRER(FR, %/d);
A KB S R FE TR RCR(FE, %) A K H
(SGR, %/d), T A F:

FR(%/d)=100x1/[(M1+M2)/2]/T (3
FE(%)=100x (MyM)/I )
SGR (%/d)=100x [In(M)-In(M)]/T  (5)

A, M FIM, 53 3 7R & P Ak 31 T I 5256 a4k
H(g); [ ()R /LI AR E &, TR R YL HE
B IE](5d) .
1.5 SR MIEIHFEMEYSBEREIRNE

FLR MR FR SR 45 RS, R 108 8 S 56 £ B L
SrNI8HL, FRH6E. H SK 6 R S N SR 7]
KA B (K 10) G R 30mint™ . 7838 45 R
S, PR S AR R /N A I IR 21 28 e, Bl LR 23
FRIK. LAIM AR RS g T . 245
o FKE I N KA T AR () AR 4L 28 MR B s, Szt
IT R — 2R 426 LR, B A S AR RF4230min,
TE BV R A B AT A R . B SE LK, B
XA A 25 B TIE Ve IR K . R T AU
e LRSI IR B B . JAERIAIS S Wi/ FD)
Fqq& s ¥4 5, HidTracker aifk A4 #r, 35 HUEE
JFE S 56 £ A5 — ot f 5 0 AR b 5 DL 8 iz sh L
5. B b R A0 5 B R I E TR AR 19:00—
19:00347 . N TR AT, 1%L 25 B
ORI FAT TR . JE I 8L s I8 A I BE AR AT A,
BH A —H AP R RE IR EL, R 5 .
1 0 B R A R S 56 £ I8 B 2 B0 S £ R S
FEFCORIFE RS A Eahit A b 5 E R
W, MRS E TS R UM T . 1
o r:

X G=(x1+x24+x34+x44x5+X6)/6;

6
Vo=(1+y2+y3+yatys+ye) /6 (©)

Do(t)=/ (v =6V + )’ ™
A, xg Fly o0 A e ZI) £ 35 10 1 325 5T O AR AR

X1~ Xon X38 Xg4s Xsv XM Vis Yos Y3s Vas Vso
v Nt ZN6 R . ANR . Dot RS
S A B U0 P EE B (em), x Ayl et Z1 5 — 2 £
FIRE AL BR . DGTE30min P F-F 33 4E H T -0 fa
BERIBEE Y,

o 2 e e 0 () P TP g R S R B T R
) F T

B S S S A EE(PTM, %): 2 5050
K T1.75 /Mg R DL L

T R S0 # R FE (R D (S, S DA R A H R
Vi~V
vty ®

S, =1-



6 3] AF A A rh e (B SR A SRR AE A B o AT RE D RS 841

A, v My SR P AT A R ST 6 42 A o 220 PO
VKHEPE o F T 1P fE S Bl I AR Y DK L P
PTE.
HEVR R R S a6 1) B A RE T DUREAR
TRANBFAFRR, TRAXWT:
FR(%/d)=100x1/M; 9)

A, MR R SRIe 1 AR (o), AR S50 i 1 6
E(g)-
1.6 ¥WZITo

A 06 H5 K H Excel 20108E4T 48 i At 5
J&, fEHISPSS 22.013:47 G it 43 #r, BT A Siit{E -~
BIEApRAE 1% (Mean+SE) &R, 23 /K FP<0.05. B
S e 56 54 ) TR A VRN O 22 5% 1k, i SR AN A2, T
EHAES LS . 55 BCPE AA 2 AT S R
£ B I AT SR 2 A AN EEARRIE . PR ARG
fredi. KR BB NMEE ISR
W) 5 A R 02 18] B R B K F Pearson Bl Spear-
manfH K PE T

2 #R

2.1  PEEFIRIEE AN MESHE

H A (5] ) 8 B8 B 90 2 BRI i X1 4 B )
() B E N TR DX I E0 53 0 R (27.72+1.85) %
(11.33£0.68) 1K 42 1 1y 23 55 5 0 g £ 8 11°) B 5
R 3T ) e B PR S A EE 23 51 R (8.16£0.22) em Al
(87.66+0.61)%. FTANUNSHIIEAESMNESR
PEGER 1; P<0.05), HiX L MERHIE S E 2 A A B¢
Bo B26, BEERE SR B PN TE bR A
K 2; P<0.05); Ik, BAN 55 BIOH 8 bR -5 FE 308
FRFIE B9 1A 5%, 15 S 10T TR I8 AR R 1D R (] BL 7R 5%
(P<0.05). B B8 B At S EFR PRI SR RN B
B A v e 2 R

Fz 1 BEMAMESMHNTERERE
Tab. 1 Intraclass correlation coefficient results for boldness and
sociability

B EE
etn Boldness

thath
Sociability

Index  JRREXEE  BEATFR SRl SEmplen
BRI (%)  XEC BEOREE BERT A LR (%)
N 108 108 108 108
R 0.175 0.308 0.215 0.246
P 0.034 0.001 0.005 0.005

T IR B A R AR DGR FR 38 1R 5 HE2 R M€ 1 25 SR
FHR, Mg RTEHE

Note: Bold numbers indicate significant correlation of the
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Fig.2 The relationship between boldness and sociability
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Tab. 3 The relationship between personality, motion parameters
of fish in schooling and food competitiveness ability
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Fig.3 The relationship between sociability and motion parameters of fish in schooling
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Fig. 4 The relationship between food competitiveness ability and motion parameters of fish in schooling
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PERSONALITY ON COLLECTIVE MOVING CHARACTERISTICS
AND FOOD COMPETITIVENESS ABILITY OF QINGBO
(SPINIBARBUS SINENSIS)

FU Xiang, FU Cheng, FAN Jie, XIAO Ling-Tao and FU Shi-Jian

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

Abstract: In nature, the personality of animals is closely related to its food competitiveness ability, however, persona-
lity differences are beneficial to cooperation among group members and the formation of group decision-making. In or-
der to explore the influence of fish personality characteristics (boldness, sociability) on schooling behavior and the po-
tential correlation between personality and food competitiveness ability, juvenile qingbo (Spinibarbus sinensis) was se-
lected to measure boldness, sociability, food competitiveness ability and growth performance in singleton, movement
characteristics of individual fish during schooling and food competitiveness ability in schooling. The results indicated:
(1) The boldness and sociability of qingbo had a good repeatability, and there was a negative correlation between them.
However, there was no correlation between personality and food competitiveness ability. (2) Individuals with high socia-
bility have lower percentage of movement time and synchronization of speed. (3) Individuals who were more active in
schooling and farther away from the centroid of the shoal tended to have higher food competition ability. The results
suggested that: (1) Sociability of experimental fish is well preserved in schooling, and the personality difference will
have an important influence on collective moving characteristics. (2) In schooling behavior, the heterogeneity of move-
ment characteristics of collective members can lead to differences in their food competitiveness ability, which further
indicates the importance of individual heterogeneity to group life.

Key words: Personality; Boldness; Sociability; Food competitiveness ability; Collective movement; Spinibarbus
sinensis


https://doi.org/10.7541/2021.2020.015
https://doi.org/10.7541/2021.2020.015

	1 材料与方法
	1.1 实验鱼来源与驯养
	1.2 实验方案
	1.3 个性(勇敢性和社会性)的测定
	1.4 单尾饲养条件下食物占有能力的测定
	1.5 集群时个体运动特征和食物占有能力的测定
	1.6 数据统计分析

	2 结果
	2.1 中华倒刺鲃的个性特征
	2.2 个性与单尾饲养条件下食物占有能力、生长的关联
	2.3 个性与集群时个体运动参数及群体中食物占有能力的关联
	2.4 群体中食物占有能力与集群时个体运动参数的关联

	3 讨论
	3.1 中华倒刺鲃的个性及个性指标间的关联
	3.2 个性与食物占有能力和生长之间的关联
	3.3 集群时个体运动特征与个性和食物占有能力之间的关联


