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Abstract ; Interspecific trait variation has long been considered as a conceptual foundation for our understanding of species
interactions and community structure. In particular, ecologists realize the important role that animal behavior plays in
shaping ecological processes. Although most studies commonly supposed that the functional diversity occurs at the level of
the species and ignored individual variation. Recently, an emerging field of interest in animal behavior, the studies of
animal personalities focus on how individual differences in behavior, as well as behavioral correlations affect the fitness of
individuals in various ecological contexts. “ Animal personality” describes the common phenomenon that individual
behavioral differences are consistent over time and across situations, which covers numerous traits, such as willingness to
take risks, the reaction of an animal to novel environment, activity, aggressiveness, and sociality. The majority of
theoretical and empirical studies suggest that personality differences are a widespread phenomenon throughout the animal
kingdom, and it limits behavioral plasticity and explains non-optimal behavior, which has far-reaching implications for
understanding the mechanism of species interactions and coexistence. In this article, we review the concepts, trait
categories, and measurement methods of animal personality. We then aim to provide a comprehensive inventory of the
potential consequences of personality differences for ecological and evolutionary patterns and processes, we discuss the
ecological implications of personality, including life-history strategies, population distribution and abundance, species
interactions, community structure and dynamics, ecosystem processes and disease and information transmission. In
addition, a critical ecological and evolutionary issue is the need to better understand individual responses to human-induced

rapid environmental change that often puts organisms in evolutionarily novel conditions. Behavior is predicted to be a major
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factor driving responses of individuals to global change because it largely determines how animals interact with the
environment. This intraspecific trait variation differs strikingly in their ability to cope with responses to human activity and
urbanization induced rapidly environmental change. Thus, incorporating animal personalities can provide great insight into
our understanding of the ecological and evolutionary consequences of global change and help either aid declining species or
better manage invasive or pest species. Moreover, we discuss the proximate and ultimate mechanisms underlying individual
variation in personality traits, including the effects of ecological, genetic, physiological, and neuroendocrine factors on the
maintenance of variation in personality traits in natural animal populations. The animal personality can form a key bridge in
an interdisciplinary approach that integrates proximate mechanisms ( genetics, development, and neuroendocrine bases)

with ecology and evolution. Finally, the future research direction is prospected.

Key Words: animal personality; life history; distribution and abundance; species interactions; community dynamics;

ecosystem processes; environmental change
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(2) BRZR M F5ARXT B R BE (35 N e ) o FERRE K 1L 48 (Parus major ) FRErh | SRR SRS (9 e % R T35
Gr B RIRR I | Sa A BRI BRAR SR 1A FLAT B A0 38 5 5 4 BRI AR R 55 AT R T (3) 16 BR
P, R ARG SRR ), Ho2 M A7 58 3 A6 A £ XU I 2R 7E — S 1 SC SRR AR, S P lte S
SHAS BB DRI R I, B A0 2 AR AEACIS R (standard metabolic rate, SMR) 57 BRy: 5 B2 OCHK , 4] 4n
L 4O 45 8 ( Salvelinus fontinalis ) B SMR 5 H AN K 76 BR #2 BE &L 1F A X1 3t ok, SMR B B i R 6
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Table 1 The terms and definitions of animal personality

Terms Definition Source

A~ Personality () AMATER S JBAERIAT Jy 587 T 3 B RO RS2 AL (2]
(2) By~ M5 ) — gy e o [ P ) 4 8 A A A 2 TR R AT M 22 5 [19]
(3) B 23 284k, SR IAT y BOFESE P28 5% [4]
{4) ﬁﬁﬁ\]ﬁﬁﬂﬁm IR GEPE RSS2 57 | SRl 1) 7 — B ) AR AR E 19, I ELAS TR BRI sk 2647 [10]
St AR SCHE

PEA% Temperament CUY A A B, T35 1A gt SOt 5 2 1 A 2o PSR R RO AR X A AR L [20]
(2) MATEA R B T 1 48 RAT o 77 X B XA b KU 2B i ST 22 0 (BRI — AN [21]
(3) AR, ATBAR A T B S AR — 2 A D Bl , R 2l [2]
(4) AR ZAF T 2 R GE R i) — Bl I A 947 9 262, [22]

s e () AR AT —HAAERKAT N ES [5]

Behavioral syndromes (2)7?)“72/%%?E@}ﬁ/|\14&m*u/|\{¢lﬂj RIAT MR, AMEPTR EY Fa E P AMAAEAS [RIt 28 2 — 3L
BT R 5 =2, BN LS JE P AT R 2 s AN ) A R M R AE ZEASTRIA T R 2R A A A 22 8], R B AN 1A [9]
ZIAIAT R A DG
(3) O ALAE A SCHE AT - 1 28, MATEA T LRI AR R e M, MR B A R AT ml 881 B

70 ERE T 2
(4) PR P A RAE PIRR Bl R LB D REAS IRAT S v SR B HR A — e/ A0 et [24]
x2 TYNENNETE
Table 2 Summary of methodologies measuring personality
bk b Wi ik gkt SCHkAE
Personality traits Tests Example of operational definition Sources
B HPE Boldness 2 18 I 3 XA R ) 2 IO I ] [32]
o 4 DX BT B4 B IS 52 5 AR ] 4 40 IX A e [33]
BEA BB RN S B R [34]
P S 6 AL TPSE N RIIES [35]
T SR 2 ) INAINRS [36]
HZR M Exploration 35 Fo BB B ME L HEMET 18] 75 2 [R] [37]
e A S 5 FIE T T Wy RS T 1 1 SO B ] [38]
TR BRYE Activity W35 T R R il [39]
#L4:ME Sociability I3 85K B TPREOR Y S0/ TS AR S B AREOR 1 52 10z I [R] [40]
Yrihi b Aggressiveness [F]Ah AR Xof [ el L B S/ R RS T i 14 SEE 28 ] [41]
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Al A | e TR R A A B 3 5 R PRIt A K S B gy R TR I 5 B 35 4 4 £ B0 KU . Biiro
SO TEXT T 88 £ ( Oncorhynchus mykiss) FAE TG SLFSE T IRIFEAF BIZULE 18 . AN, S PEAE A e B A 2E
BT AR R AR AR ZEROT R 28 R b TR AR U A SS T TP 8 10 I A A B tR 10 B 4
I H R AR E R Martin-Wintle 25 %% B K BESE (Ailuropoda melanoleuca ) 564 f) 45 12 it % 26 300
TAF A BAE PR R, WM RO Mo R BRI P TS S SE OO A 77 S5 A 2 Ay O EVE 52 W TR 22
Pl 27 B 8 A AOR  IX BB BE R R 1 i T MR R B S FC B AR WS D A O B TR v i e ) B 2
22 FPREZE LKA
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(058 4 , BRI RE 8% B A 58O )32 A R B8 U50RI A B8, DI 1 R 22 B g Jn 20 0, 9% BB v
(1) =il 1. ( Gasterosteus aculeatus) RS FFAT S 471 ¢ 5, (EL[m] Fsf IF0 11 65 B i Fr) 4 £ XU, 5 D) T 55 XU 19 A
Mg TREEZ DY S R, s At 22 SR AR TEA Bt v R B o0 A (9 S ISR, o, Bk
PR 197G W09 ( Sialia mexicana ) A T1E B W) 5 IR = 6 1 DXCIUEE 7 5Tt 7 2o 1 55 1) A4 0] L e A
FEGRIR RS A X3 Y Sih 250 % BT 4l 11 (Ambystoma barbouri ) FiAE 1 B8 B A PR ZEAR /NG PREE
TE A IE b 5 PEE B BATTAT LU 08 22 A5 ) 5 100 TAE AL A A 1 DU 5 5 7 B 0 00 B 5 A gt 3 v
A
2.3 BEEMESESRGLE

AW T I AR R S PR SO b 2 1) 52 2= R AR ELAE IO J8CER , Sl A 22 Sl o X b
VERSZI , S3ifE— 0 OB T REVE S SRS R G a0 A AR AR s 1 03 3 R A% 14 48 )
e, R e A TR O AL B RN 25 R Post AR AR B B A% 220 R 0 1T AP X IR 4 R B ( Alosa
pseudoharengus ) 17 A WIBIFFE A B, B TASAAR 18 S0 FR AT R 00 22 S5 R IR Bl A [ b 28 i i s ) i il 2
FEPEAAE], PRI 5 5 T I R AN 2R RS I A 22 5 . S8t TEJL EIRKAE S R e, K&
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BB VAR AE T2 B ( Tamias sibiricus) W] LA BB K AR S, (E-t 25 A5 08 22 g o o4

AR AT DL Sh ) Z [ 0915 BAG 8 . (5 Bl it wh o ST AL RE OB T At 25 W 2 S5 F AR IS D A g
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R, AT S I AN TARAL ™ R s i A A MO BRI SE AR MR AR b ke
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Miranda %57 332 % B 15 59 ( Turdus merula) MERITFSE, K805 15V XHT 2904 W RO [ BN - 4 00 (1
TR ) ANl (RO o ST R 0 5 PN A B 8 EEARLIA BT R DX O T T S 1 AR T AR X AR RE B B R
AR (AR IR RLE BRI ) | 100508 (4 VR R fE R PR BT i Ak > o DAL, 4 sl i s B O AR
I, FARGEFE 2o o) T 50Rh A 122 Sl o 7 A -5 H AR A BRSO N (AT, D2k T S e B B v iy
HEAT

4 NERIFEE RIS

SR RELE A AR A S GRSV — B E OCTE R E S, BEEE A B I A (AR ) R
(HEH R H ) FANER AR A0 45 BE X Sk AT AT T RS . B, Wolf 267> DAt Ak 1 £ 43
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P4 1t 32 S, DR T 000 B B 1> T BB 52 3 35t 4% TR R A B2 R T AR IR BE AR AR Ak B 2w, IR, Réale
SN Ry sh A R A2 B R AR A A B AR A R R A e, AT R, S 2 A TR
FGT A AR SZ 21 28 P 43 A3 % A0 IR 4% A 46 B i -2 -5 L Bl ( hypothalamic-pituitary-adrenal axis) Ph & 28
R B R P2 o llitﬁl*,j(ﬂmﬁﬁgﬁﬁﬁ(prefrontal cortex, PFC) -5 8W M RE i m BEAR O, ¥ 1
itk AT R o SR K AR B 32 8] PFC B, )5, Luttbeg 451 1IE B T 4N A= 25 25 - X6 s 0 A PR T 1
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HER S, YETEAX TR A Z B EPR EXHZSE 528 MBS R 2 2SR, R
I, B PR BF SR AT 22 SR BR A

S YR SR E I R AR 5250 % 5510 T 04T, e = 7 B A% 2 WA 1 1 B 0L 38 2 A
TESE S 240 FAREREE S M2 5 n] DI 4ERE 2 ShW NI il S i T 2 15 Ok & BB R RE 2
[ PN i3 R T 17/ i = i W T ot e O | Bl o RN (DR e Sl ool AR s 1 N & = )
JUAS KT S MR R AP BRI, K2R TR RS, JUH B2 X i A= 285 F 48 Hh AU T 2K
THEEMNERTIT, — el 2 & AR 2 5 IS il 2 & R AR T N4l B (intraguild predation ) , DL &
B E XEE S R RE I T 1778 FRPIREUN (top-down trophic cascade) 7 H F Rl & # W W & —1
EAS R GE I R 3 A (TR AR ST A BT 3015 e st A A A AR LR T L 2 = Bz X 3
AR ZS A R B BESE . M AT B R AR S R G S 0 TR RE T RS B TR RO B s
] LA KA B 25, s 1 i A2 AR R BR3P 7 i s Z TR T M 2RI, Sh 22 Rt A Y 24
PERY—N 27 T (H I B 2, S R 2 R RRE v ) BB RS R GRS AL
AR E PR A RRR AR R .

S  IREE AR AT S AP 04 S e IE R M O BRI 2T B AN ZETE S RS AR AR ], sh
PR ok 6 B85 A5 A 1) i 17 K ALl 28 0 R s AT o AR 28 SR Y B 2 i, — SRR T T ST A
AP I A5 (E6 T H AR AR R - AN R AR I8 W oiiBae B | A= SR Ak 0 AR sl 1~k
AISENA A 22 UL, IRR BT 5T s MR SO ZERe ML, LA KA PESEBURS Sh A7 o R 2 B
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