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Abstract; The study was carried out at the Maerkang musk deer farm ( MMF) , Sichuan Province, from June 20 to August
10, 2016. We used the personality scale to conduct personality evaluation of 172 (59 female and 113 male) forest musk
deer. The personality dimension of the captive forest musk deer was established and the relationship between the personality
dimension and effect of musk secretion and reproduction was explored. The results showed that all load values of factor
analysis were more than 0.4 and results of Cronbach’s alpha analysis were 0.648. This demonstrates that the personality

scale shows consistently reliable and structurally valid results. Additionally, when the characteristic root was greater than 1,
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the five personality dimensions of aggression, activity, stereotypy, timidity, and sociality of the captive forest musk deer
explained 70.77% of personality information; the rationality of the dimension division was further verified by cluster
analysis. There was a significant positive correlation between the sociality dimension and musk secretion (r=0.234, P=0.
023), higher sociality (individuals showing more intimate contact and co—ingestion) , higher musk secretion was associated
with greater aggressiveness (r=0.463, P=0.003<0.05) , activity (r=0.440, P=0.005<0.05) , and stereotypy (r=0.595,
P=0.000<0.05) were significantly positively correlated with the time of delivery. A stronger personality was associated with
a later delivery time, while stereotypy and litter size were significantly negatively correlated (r=-0.341, P=0.034<0.05).
These results indicate that the breeding effect of the captive forest musk deer was mainly influenced by the stereotypy

dimension, and stereotypy individuals had a negative effect on reproductive effectiveness.
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2580 (Moschus spp) SRR IREY " HASEAk O3 BRI SR B4 B C WG, et 8
R, BT R BTG A R R A ), T BB B RE TR AT PR PRI K S e AT
RS R M OR T Y S A BT IR, A TR TAT X B A 3 WA BB NG AT T 205 T RIS, A bk
LA AT BTG S S AT 5 B K R R I AG 1 G R AR IS A I S KBS ( Moschus
berezovskii ) WIAL247 M 1l 37 O A8 X IS AC I 52 Wit >o g Ah R W RS R AT R S 8O B 3R g
( Moschus sifanicus ) WA ZFEMERESEAT T H151

AR, B (animal personality ) 28 A — T AU RIFFE AL 0 e Z AW RS 52401 HF o A
A BB SRR S, RIRITRARAT PR AR A 0% s AU SRR AL TR A (R A E A
TE N BIAE (personality ) (4 BERIRTEAREFIA T 5 BFEAAGE o S8 PE A AR 3 R H 1 55 I [ 07 455 11
RGBT S R R, s T B A A T 0 R A A DG, A B MR 1 — Rl K A
JeF (Eulamprus heatwolei) (1 FfREATH i - YA {20 MR I BE L #1 ( Barchydanio reriovar) BAT 5
HAS L IR = il 8 ( Gasterosteus aculeatus ) EFRAS BT 38 B A BEh A 45 0 ANEVE M B shi ik
T G — T ST T AR R e M 22 5, AR TSR DO B 4 e S R R A T s e
YT E ARFIENERAEEZWSHNE, R A B R 0 PE4ERE IR R Ak
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1.1 BIFRHIX 534

AT PUNSREETERT T i 0 SR AR 5 (AT AR ) #5497, SR BB AL T 1 5 LT 301
N, A e B, 2 SR B SR A AR BRI A 2214 b, HBESR 50% , S R € AR IR R 5—9°C B 22
Ko AERJERT 760 mm, ZH M, D/RERAARMRGE IR0 5, 2 B R B A A7 54 sh Y3 i+
B, KAV A 4 ( Budorcas taxicolor) \ﬁE%(Procapm picticaudata ) =
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http ; //www.ecologica.cn



23 1 TeAEfe 45 PSRMEE (Moschus berezovskii ) 11 12 55 B35 431 RN BEHH LA ) G 3R 3
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KRGS FEEERE ( Dama dama) M e VA Xz ( Neofelis nebulosa) AR FE X B AT
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Table 1 Personality adjectives and the definition of Forest musk deer in captivity

A 7E X

Personality Explanation and definition

FazE M Stability REFETHS AT 2 h R IR e , AT 76 P 3 SR A R AR BT A A iR 25 52 5 i

1964514 Self-pointing ;ﬁiiﬁ;iﬁ VA 3 3K SR K 20 St S RIS 18] Sl 24 R AR B AT O AT R B — R T E
75 M Recklessness N2 O R =R N N S = gRWAIIS) = S

*hoxt (A HEME) Sociality ARIBGTE R 5535 Bl 1 T it i) 1 %8 A AR I AU AT g, AT 28 B B, AL B TR 450

FELPENR/I Social timidity YRR LB Z A5 5 THEE  FEB AL PRI R B F 0

e S LT F113 55 T BRI, 70 S W BER B b AL

5 %A%k Vulnerability MBS R B B A 2 AT A s 52 3 H Al A R ks T B0 ml e e AR B L el O B B

¥ 55/ Bullying By SRR/ B RS BT E AR AR RUR AT

fZmE P Aggressiveness 16 H G 3l b SRR o 6 A R R BRI ety A BGE AT

35 Friendliness ARG FAbA (A 2 SR B YD AR IR S 2R FIA T N 2, S TR AL IR B 55 AT

3% Impulsiveness BEA AL TR A 00T ARIBE R BLIE IR (4T , PRI AV, A7 D 338 H Aok L T30

B Calm MBIV 2 IG5, WATEUE | BLEFF

2 Trritability B I AR AL T AN AR | T X AP FLERSTE , 25 5) P AR 7 AR BB Y 1 2

P Impulse AR 85 PPV S5 0 AR Bl PRIBEVEAT Dy | I PR AR e R AT A, 52 B3 S5 AN B B

T4 Protection AL D5 2 ) AL B S R AR AR ) AR, 25 2 BERIUE AT S99 IR EA R 32 493 3 1) T R
RETCH Unsteady AMRBIFT I ER S AT E R E R A B AUE BRIATON, IR E

[A) A\ 4f-PE Human friendliness 25 FoR R 25 A A, AR DXk N E s BUR BT R

1.3 Bdiss s K oA

K Cronbach’s o R EUHIA T 43 M X} 1 L b7 BE RIS 434, LB s 2 3 . 45 & 74047
SRR AT HEATREAE | ST ARBE N PEZE RS | JT SR T Pearson A 56 2 BUHR 5% BB 35 MK B A 1 4
5 B A 40 I VB B S &R

AR AN = Y P X,
AP FORE jAS LR X 8 i DA ESUE TS, PR o MAMPESTH R 2 (. BT T A £
REFEIATTE Excel 2010 5 SPSS 20 Fr52 %,

2 HR

2.1 HIRFEB IR PEGE L

SRR A TIE BE 43 HT, Cronbach’s o Z2%0N 0.648, P R W& T H — S8 &, ¥4 KMO 1
Bartlett 5 , Bartlett BREEAG I P 4 0.000, KMO {E 4 0.838, R g KMO B EFruERT A, S8R9 17 A~
Hif & # T Fo0r. WFadrai R R, SRER KT 1B A 5 A FE U, Ref i Bt 70.77% 1S E
A H AT 0.4 LU (3R 2) , R\EFREA RIFAIZEIRE, 7T DL A 110 S B 44

WHE R F o3BT 25 58 B MRBEAE 3 5 AR EE 5 — U S R, R 55 /NI RO 1 bR RS X6
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HAAR A RICHEAT IR, fr 44 R “RACHE" 4R, 58 o h adE vhgh, B35 55 an 4 o TR IR PR
HERE , 5B = FRUOTAE ARG 0 R B IR A W T MBI B — MR 2R A 4 R 2R T 4k B
N o0 o R B R [ e i VA N e 1 I T 2= Rl 0 S 6 O A 6 T 91052 i A, = O ke
B, R T ARBRERF AR T ik 250 R An 4 R whos k" 4R, HRIA 5510
F1=-0.81X,+0.685X,+0.67X,+0.67X,+0.607X+0.135X,+0.385X,+0.019X,+0.282X,+0.243X,,~0.125X,, ~
0.207X,,+0.000X ;~0.049X,,~0.158X,,~0.007X,,+0.09X,
F2=-0.01X,+0.52X,+0.441X,+0.565X,—0.006X ; +0.842X,+0.649X, +0.613X,+0.192X,+0.282X,,—0.438X, —
0.079X,+0.003X ;+0.073X,,-0.031X,,+0.148X,,~0.154X ,
F3=-0.179X,+0.162X,+0.235X,+0.214X,+0.476 X, +0.134X,+0.301X, +0.402X, +0.746 X, +0.711X,,~0.642X , -
0.64X,,-0.016X,,-0.069X ,+0.05X ,,—0.118X,,—0.029X,,
F4=-0.179X,-0.184X,-0.106X,~0.045X, -0.13X, ~0.008X, +0.022X, +0.308 X, —0.007X, —0. 168X, - 0.082X, +
0.001X,,+0.939X,,+0.928X,,+0.021X,,~0.13X,,+0.18X,
F5=0.097X,-0.031X,-0.014X,-0.054X,+0.047X,+0.011X,-0.074X,+0.032X, +0.067X,+0.028X ,,+0.163X , +
0.449X,,-0.021X ,+0.084X ,+0.871X,,+0.73X ,+0.671X,

®2 BEFANSEFMENELEEYNS
Table 2 The factor analysis and personality dimensions in captive Forest musk deer

FF#AT Factor loadings

Fre ) B - - A — N o ME
Number Variance frefed: TRERYE Zptt HEERY etk Scores mean
Aggressiveness Activity Stereotype Timidity Sociability
1 IEU\K}H. . -0.810 -0.010 -0.179 -0.179 0.097 4.36+0.28
Human friendliness
2 {ZHEPE Aggressiveness 0.685 0.520 0.162 -0.184 -0.031 3.59+0.12
3 Wy 55/ Bullying 0.670 0.441 0.235 -0.106 -0.014 3.60+0.12
4 F 5 Trritability 0.670 0.565 0.214 -0.045 -0.054 3.60+0.12
T
5 E,udj]%l?l’] 0.607 -0.006 0.476 -0.130 0.047 3.08+0.12
Vulnerability
6 ik Tmpulse 0.135 0.842 0.134 -0.008 0.011 3.81+0.11
7 % Impulsiveness 0.385 0.649 0.301 0.022 -0.074 3.76+0.12
8 751 Recklessness 0.019 0.613 0.402 0.308 0.032 4.02+0.11
9 H 3k F5 17 Self—pointing 0.282 0.192 0.746 -0.007 0.067 3.43+0.13
10 REFH Unsteady 0.243 0.282 0.711 -0.168 0.028 3.06+0.11
11 FHEE Calm -0.125 -0.438 -0.642 -0.082 0.163 4.14+0.20
12 FaxE M Stability -0.207 -0.079 -0.640 0.001 0.449 4.21£0.12
paRd I
13 il VIHL, J\ . 0.000 0.003 -0.016 0.939 -0.021 4.31+0.14
Non-social timidity
AR eIt
14 f = ﬁﬂ .JT -0.049 0.073 -0.069 0.928 0.084 3.85+0.15
Social timidity
15 K EVE Friendliness -0.158 -0.031 0.050 0.021 0.871 4.21£0.12
16 LR35 Protection -0.007 0.148 -0.118 -0.130 0.730 3.95+0.25
17 FetE (G HE) Sociality 0.090 -0.154 -0.029 0.180 0.671 4.31£0.14
HEAEAR Eigen value 5.871 2.089 1.922 1.100 1.049
ﬁimﬁk}: 34.538 12.288 11.306 6.470 6.169
Variance/ %

R TTHRR %

Total variance

Bl R T AR R

34.538 46.826 58.132 64.602 70.771

FIHIRIE R 17 A PRI H BEAT RIS, D85 T o A 45 R AN LA, £ 10.00 Ab#EAT U0, PR 423

http ; //www.ecologica.cn



23 1 TeAEfe 45 PSRMEE (Moschus berezovskii ) 11 12 55 B35 431 RN BEHH LA ) G 3R 5

AT E RIS TR (A 1) TR A YE FhaetE R BRME = R0 5 F2 o o 9 45 R 58 4 — 2, oAb
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Fig.1 Clustering analysis of captive Forest musk deer’s personalities

2.2 HEVEMRERASPELE S S5 B & /0 I K R

W 3 FR , b oM B R = A7 0 35 IEAH G (r=0.234, P= 0.023<0.05, N=95) , 5i%EKHE
ZIRR A AP 2 B A L (R % 1 A B R 7 A i 22 (A BRI A SC O R A RAN B3 (r=-0.186, P=0.
071>0.05, N=95),

R3 FEESITHEENXE

Table 3 The correlation between musk yield and personality dimension

A 1RHE TR ZIH JR FIRTis
Correlation Aggressiveness Activity Stereotype Timidity Sociability
FE7 Musk secretion r -0.186 -0.037 -0.095 -0.040 0.234*
P 0.071 0.723 0.362 0.704 0.023
N 95 95 95 95 95

# 3 P<0.05; * * . P<0.01.

2.3 MEPEMEEAS AR B 5 43 W ]

N 4 PR R EVERRES ) 43 00 B 1) RASPEGE E AT Pearson AHOCM AT, 25 R /R (R B& 1 (r=0.463,
P=0.003,N=39) JHERME(r=0.440,P=0.005,N = 39) ZItt:(r=0.595,P=0.000,N = 39) 5734 i} &) 7775
B E ARSI R BIAPRRAE |, 7 W i (B, LR A S R B ARG AN B 3
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R4 BEESGRESMEEENXR

Table 4 The correlation between delivery and personality dimension of female musk deer

Hb i B At Ik Bt
Correlation Aggressiveness Activity Stereotype Timidity Sociability
S3I5 I H] r 0.463** 0.440** 0.595** 0.050 -0.053
Delivery time P 0.003 0.005 0.000 0.762 0.750
N 39 39 39 39 39

* . P<0.05; * * . P<0.01

2.4 MERSVELERE S B AU R
P AT A5 R o MBS i1k ZIARPE” 577802 B 35 A OC (r=-0.341, P=0.034<0.05) , {240 1%
SR A R AR B (r=0.063, P=0.704>0.05) , 1% R4 (r=-0.076, P=0.646>0.05) JBHEE
(r=-0.054, P=0.744>0.05) Flft &4 (r=-0.119, P=0.471>0.05) 5724502 AR SE  (HA B3
FRAELE B ST ERAET- 5034 T W A ek, RACHE S P AT A0 T B IEAH G, 85 A B 3% (r=0.063,
P=0.704>0.05) , ¥HERME (r=-0.035, P=0.834>0.05) ZIMt: (r=-0.113, P=0.492>0.05) JHEME (r=
-0.302, P=0.061>0.05) F#t x4 (r=-0.035, P=0.831>0.05) SIFEAET S 2 A6 IR B3

3 it

3.1 S MERTE R TR

11 M9tk (The coding technique ) J2& s M YEWFFE Bei 7% B EFE R T 5 1 B 2R WAL Rl 5
TREL 220 A ST X5 R sh 4y el ok B R A RIS 35 T R A PR IR 7R B A PR g O T B
FETERANE

ABFTERS G FEARIET , BT P8 35 2 RNl B B e s BRI X LA T30 25 4 VB 1 DR S AT o S
ARWFFERFT T A ER RPN | LURI R 1A AR ICEOE O X 4 AT AR MR, 22800 AT, gl Hh i
BEFRARERR A 17 DIH B, TR SR SO0 B 93T 0 TR | SR I GE i o ik i AT
15 BEFALRE 5347, ASSIE S R BT S R . BT, ik PR -2 BT RR 2R 3 R A T A PR 4 B R 4

W SRBIFSE 7 2 A 28 T LATE S5 R If 18] P 3R A5 —2H BAT K AR M RO il (P 00 sh ) MR R B
AFERZRL) , oy HASh Y MEDT ST IR I R S W 2R B A2 MO L EMAEECR, 2R — K
AIREAS 1 HLPPAN 5 55 X SRS A&
32 BEFRMERAPEYE R

ARG R ARk il i BT 2 5 8 B2 56 10 1] 37 DOR R BCEHE |, R IE 1 20l i ml HE R %) e
HZEAT AR BE 704, Cronbach’s o A% 0.648 , A1, [N T A4 2R i , #5300 H 444 0E 0.4 DLE, R
FEA RIFMEHRED ) SEERAT 1B 3RS A E Y, BEEIRRE 70.77% AR H | DR Ik 18 37
MREE 17 NI E RN 53R 5 RAVELERE ARA0E IR ERYE , 208, IR EE VAR 2t Jl RS0 Ar, i — A BRIk
AR R 1) A R

KEBI3 R T AR A TSR Y T At AR R H S5 g Bl i 1 22 5 T gl W) PR B
SRR TG S G — K AR TR Z TRIFAAE R PR 22 5, o RIBR AR SCF e S it TR A . F9E s
ARIEF B (R AC ML B2 DTk A doe ey, — € FEJE BV T ARIBRRFAARIR] A i S 1 00, — A o 80 Jot P T 3 2 1 ) FRE
i, AN R BRI G — MRS, BFAMMRBS IR AR O SRR K A R R AR T A S H T MR T B
23 (B S GE IR SE 4, R T ) e I iU JBUA E B SRRAUMEAT o A RIS ARGE AN R A2 LA [ b 3 ) 7E A ]
IS B AFAEAPEAE BE (9 25 5 A BIF90 R LR S R e 300 A 22 M PR A B, 2 v T O R Pt 1 BT Ak iy A
SRR, N REAT 8301 BB AN SR PR R DA R B3 A - ) R B AR Y O =, AT S 8 4 Bl B B 8 S A G
(2 2] SRR TS, T S B AT B T B R SRS RRGE TN R T 2R
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AW FEH S B R TR AR BT ) I R R S AR HAT BB S BRANEL, n P 3R sh W 20 B AT ol ) K T Ak
X 3 ) BT R A 7 B St 7 T S O ARG BT LA B AR 3R SO T RR Y SE A PR S
ZIVMAREE , R IR ZIARAT 9 B MRS A, AR B R P F) 0 7 R B R AT 253048 B G AR B g A2 s P
HEATFNG 45 5 Pl & 1 & BROMAC , 38 O I R AR 3 A AN AR BRE i 3 . R AEAETEANMA ST 1 iR
Fr A S AR T, R E 5 A5 U LLRE SRR B 105 3, BI7 1L AT ARBAE T DRI A1 1
3.3 HEPEMRERASPELL R S5 IOC R

AHESEIEAT T AR RE 5 WA T B R AL AT | A B 2 PR B ™ A B A7 AR 8 35 IE ARG (r=0.234, P
=0.023<0.05, N=95) , ZAEREAL S AGENE ORIPPESFEIH , Sl 75 HA S A A R il B 2 A 2 PR g2
JEBLI T Z2 2R M B A LRSS AR AT B R M B AT 1) B A IR 20, X B AR T AL
Sl HMLRE R —FP s B R IR dE B i 0 B M RIS, L B 25 R B Ry s e dh] . AR ge it %
W, db At sy AR e P | DR AR O 0 A 1 T 1 )R B £ R S T 4 ik, T RE S TR 22
P R BA — @R, R E MR RSB R St Vs A VIR R 5 2t — RS
3.4 HEPERRER L R S A L K AR

NRTENVELE BE 5 ARG SR 5 & ASBIETE N W IsF 18] 7 A 0 AT BRAE T8 = A5 AT R R
BT FEr A3-000 T TET RS Jm 6 A7 B S A (0 25 S0, 065 I R G 94 P LA B B0 SR IR NG 2
PRGTAT AP A% A5 JHL PR 2RI L o 46 55 BRISE DR 300 Bl 0 PRI 0 6 T S80I AS R 5 I A JEE EA TR 5T
KBRS E R BRYE AR 0 I T 7 AR R IE A O OGBS PR AR | 2306 Ik )i, — > B B
SR B R ROIR B0 0 RE il 2 A PR , 00 7 BB — JE RO R R RE B | 17 AR AP 3 BR A 20 B e e
5, IR HAA MG RO RE A XTI, N S BOL SIS T, 300, AT TR B A1 805 2Rk 1 12 1
FHOE , HE— 25 R 22 A P iR 1)~ TS BB AR A — S U P800, 3 T A e 2 2R — B0 R 3R 3 i )
BAT D9 1) 75 RN N B0 P SR Ik S 2 77 T ¥ et I 7 TR 2800, 4R AR A% BR P R R 5 0 o R P A 5
(HEN5 PP EOC ARG R R RIS P 6 BRE SR 1A T] RS RE B B0 T S S PP o 25 1A S5 BT
TPE T e e A I ), AR P A A 8 R X AR B T Sh AR BB SR W 1) e S A TR — I B Th R
B REAT N (suboptimal behavior) , {EAHXE T S8 AR 16 il 35, nl REfE—Fh i Uik 4% . PSR s WA 24
Fr R a PR T B 3ak , ot E B, JEWI AT o8 H RS FIZIRE , DA b2 52 i sl 4001455 BRLAG IR 1] 11
REHEONIC, 59 0 AN AE 2R s TR PR 5 A Bt T B G ol 3 M e, — A Hi B2 IRl R 8l 3R 36
BT AP BRI 2 S0 SE 3 ] BE S R FR AT AR AR G EBOR , -5 A AAS By ) A 4R BE AR AN

Bg S DU 5 B 5 i i R ) R RS ST PO AR 5 1 R ) SRR
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