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PV TR AR B B B K 75 SkFEIFEARES (Moschus berezovskii) #EAT T ZIMAT AHUEE, 4047 71
Al AR, RBEIXIREE. R RESE A SR Fo0 HZIBRAT A AN . S5 I, D)1 B 7R BB 37 (¥ Pl % AR JBS
7 BALIURERT ] (10 min) Y JEBLAIZIARAT AR ST 18] o5 LAy 20.53% +2.43% (n=75) ; MEBSZIMRAT
SRR IA] A H (18.14% +3.26%, n=46) WK THEEF (20.89% +£3.98%, n=25) ; FfEIFFER (A
WEFC P B TR AR B “ARS” R “BERFRAEEC D BN, MBS RILZIBAT ARSI IR R 1 (P <
0.05) ; Pl FREE Vet ZIMAT NAEAE BB R0S (P < 0.05) 5 HHH 5 i Bl 4 b bk B O ZUBUAT S Hp 4
&) o bb Ay (33.11% =6.16%, n=24) ; PEIRFSE M MRBR ZIBRAT N Re B2 (R i AS 2 2 (P > 0.05) ,
TR LTI BE I ZINRAT R SR 18] (19.31% £3.18%, n=53) fie/; FBIRESS B X ZIMR AT A RS 18] () 2800
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Stereotypic Behavior of Captive Forest Musk Deer (Moschus berezovskii)
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Abstract: Captive animals are prone to stereotyped behaviors, which affect the reproduction, survival, and
even ex situ conservation efficiency directly. This study was conducted from May to July in 2016, at
Maerkang Musk Deer Farm (MMDF), Sichuan Province. The stereotyped behaviors and the occurrence of 75
Forest Musk Deer (Moschus berezovskii) were recorded by focal sampling method, and the effects of sexes,

age, density and environment heterogeneity on stereotyped behaviors were analyzed by Mann-Whitney U
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Test and Kruskal-Wallis H Test. The results indicated that the duration of stereotyped behaviors of captive
Forest Musk Deer was 20.53% =+2.43% (n = 75) in 10 minute sampling duration, and that in females (18.14%
+3.26%, n = 46) was lower than that in males (20.89% *3.98%, n = 25). Age had significant effects on the
duration of stereotyped behaviors (P < 0.05), the duration of stereotyped behaviors in subadult (13.46% =
3.17%, n = 34) was the lowest. Environmental heterogeneity also had significant effects on the duration of
stereotyped behaviors (P < 0.05). Musk deer kept in bare land spent most time in the stereotyped behaviors
(33.11% *6.16%, n = 24). No any significant effects were found in social structure and density on duration of
stereotyped behaviors although muskdeer in mixed group showed lowest duration in stereotyped behaviors
(19.31% =+3.18%, n = 53). Increasing the captivity vegetation cover and raising them in mixed groups can
effectively reduce the stereotyped behaviors of captive forest musk deer.
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VM ZIRAT A2 G RPAFPEAT . 5
FARZIBAT NS AFERE . K& R EZ A B
S HI4T A ThRE (Schoenecker et al. 2000) . — %
A ZIRRAT A S e A F AR IR ER (14T
NP, IR L MEA TN R ERE
KGRI SEAE H R AT A (Stolba et al.
1983) . fFEANTLREFRHELS, W2 UG
BAEMNTERER, mEE, AR, el
PEA R m i R TILEE, X R AR R
B R SR ZIBAT N R A . TR
ZIRRAT ] HE s YIFR N Bl A7E &
4277 (Mdler 1991, Carlstead 1996) .

B2k (Moschus spp.) AJ =BS54y, 282
PRSI o TR D3 58 b (A3t ) RS e 5
B INFERERE, BORENGE, wIIANEX I
TARYEFLE S A ML E SR Y. Bt fR
AL, IR O RCNSE B SIT R E S n] RS
FIH M EE 20 (Yang et al. 2003) . A 1958
S, RIETFFIHEERYIFE, 24 Cfi 60 1)
BRRYNFET s, AH— BELAFAE RS R AR BH N
IR& ) O FIARSE 2007) , ZEMkifE (2012)
BT FE AR A T, 3% B B R ) AF 3G K R AN
27%, 25 FE 3 2 7= ME B I 0UIG % AT ik 60% LA I,
Wi HA 75 B 37 (M B RAT BT R RSB TR . X
e ] {7 E -5 el 3R B B ZIARAT A 5% (Meng
etal. 2006) .

E R0 T B 2R 2 AT 2 BRI 7 22 4
£ 1 5% (Moschus sifanicus) , 117 75 ££45 (2011)
Xof Bl 7% Ly BEZIMRAT AR K s PR 2R AT T
T RILD BRI ZIBRAT NER T 52408 A
e sh, SR, IR ES A K.
Gb, MBS D B IR AT NP AR R
(5 201D . EPIA Ok Kk E
B 5 B % PR ) 4 U] 2 5 BB 3 1 B R B X Bl L
S, BN B SRS & D 2R AT
NI (GEFERESE 2007a) o BFAMETE D S
S I N 0 L2 DS L 2 BRAT i B AR T
NT B IR B S B (F5HE5F 2008) .

MBS (M. berezovskii) 53%FETHR & B§
FPFEIT) 83% ~ 87% (R [LMESE 2011, ZEpkifs
2 2012) , {HIZA MBLZ 6 T BIFR AR B 2R AT
V)& 2 iFSEN LS PR TR I DSEN
FIEH IR B YT IR L EE 5%,

1 B AN R

1.1 HRHX

AHFFEAE DY )| 5 B FE T T IR 1 5 7R JEAA
BEEY (LLTRERESS #1T. BT
PEACBATIUN By 7R B, AR NP s i, 25 < i
RATREY, FHERE %L 2214 h, HER2 50%.
SAEEE, FEIRNG ~9 C, BRIEEK.
EYIFETN 760 mm, 2. BR BB B
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BroFeE, LEFREEAM A, KR
HEWEYEEA 4R (Budorcas taxicolor).
5 ¥ (Procapra picticaudata) 4.
1.2 MANREGA

AW FEREFIC S, T 309 75 Sk, H P & T
FUN 100 m2. F4ERE, CKRIE TS84 N T
(1%, 3430, plifk (2~8%, 293K M
LEME (= 9%, 73, H 5 LWEFRLE
FIBAERS, HEARA S HEBHKM . 1%
TR P LS AL X 0 NP PRI RE (7 A, RN 1
JoO. HEMERERE (64, 153k, B2~ 4
k) R G RERE (17 4, 53 3k, HANE#E2~8
Sk, DAMERE 10 1883 0 1 LhBIVRS ). MHE &
P FEL TR (AR B RS, X AR R A (<< 3
K, 10 AMEIREL 21 SkAMAO L R R (4~
6 I, 11 ANPEIBELL 46 SkAMAO Bl =y 5 FE JB B (=
73k, 2 MBIRESLE 8 AMA, HARAMERAER AL
R BHAT R, ASHEBES MR ).
UbAh, Fu R B E FERRAE, X 40 Py i e
& (L oA, BFE 24 SAREE, HiGshiizniRch
Ak dish, MR . M O
11 4>, [BF%E 28 hWRBE, TEIEIRE AW
B, 5N 50% AT ). i A (3L 8
A, [BlFE 23 ShARBE, JLIE B HEIR e A N
B,

2 WRFE

2.1 ZRAT AW

ZHRBOCESE (2013) IRIEMERE 47H
BCE AT IS A F5 AR5 (2007b) 5 B9 AT N
W, SEAFFRIEN, MR T TR Z
BRAT T

£ %4 (feeding on non-food material ,
SPP) : MR EIME. LAKEREEEY
B, AT R BRI R 217 A
225, AL A AU BT B S o R
NELIES S Mgl B (BOHARAMAD BEBSET A,
A B 7E — 2 BE B N R BT AN R TR &
VIS 5T () e 75

| (stereotyped licking, SPL) : #kJE§H
SRR A A A SO 45 Bl < 9 N Tt
A S BE T4 M

3% (galloping, SPG) : JCHIE R H
JZEENAT AR, PRES AR SR v
B RAT NTIAE R N AESF, FFR U 1R BAR 7
If], 0 A s HAh = oA R R 84T, g
T GENE

fEiRE (to-fro-walking, SPT) : J&H & i
B MREEAMARSKRIEIS1EESN, A Sh AT iR b Al
Wl 5E, SkIAHN A EEE, JToHANEREAT A,
i RJUAF 1R T J8 B HAR A G fF 84T A,
mie. MRS

L& (platform-standing, SPP) : #REFT
BEl ORI TR e BRI G SRR R AL E
UL, KITERLIE—T7 1A, A AR 5 RS2
R i 2 P R [ B

BkhE (wall-jumping, SPW) : #RBEF (—f%
SRR A e R - R R R RS 2 Bk R
EBk SO SRS e, R ILKPALRS, B3
B % 57, AR HHR SR B

FE B (stereotypic gazing, SPGA)
AREG 5 LT P L, AR RS TR A R RE
s G, SRMURE, SKIEL, WEEA,

Y5374 (standing rumination, RUS)
AR B At 7. A ik e 24 PE g s 1
2.2 AT R RIEF

2016 45 H 1 H&E 7 H 31 HIal, R
FEURE (focal sampling) V:dEAT 47 NEUEE, I
FF A =44 Call occurrence recording) ic3%iZ:
(TS 2008) HEATAT Mid. 17 REUET
B R B9 s i 91347, B 06:00 ~ 08:00
i (P ET) A118:00 ~ 20:00 i (MEETE) Al
FHEE S (Nikon [#]HF ACULON A30 8 x25)
B IR A 52 A7 J9 R BRI TR] 32 2 10 min,
WRZIBAT AT AR B . AT RS HE. 1T
AR e Ff S (B 55647 78 &, A2 10 min 1)
TR RN, A5 0. KiE
YIS, 255 MRRHE, AT SEIUNFEAS)
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PIIAARE o
2.3 BWEHRItEL T

BT NEAE, 25T S ZIRAT R
IEFRSENTE]) . %A Kolmogorov-Smirnov Test
Kro6 Bs (0 B, Wk R IES 06, W
ANOVA K36 el 4570 . A5 4 45 DR 235 ZI i
IT RPN s A0 B AR e S I i 1)
S MM AEIER AT, Wik Mann-Whitney U
Test A1 Kruskal-Wallis H Test 737 %78 £ K &
X AR B ZI AT RIS . BB TERREN P =
0.05, H#a 7 Hr A SPSS 19.0 #E4T .

3 4R

3.1 MREBZIARAT AR SRt 8] () 53 A

SRS, MESZINAT NRREE A R AR IR
34 (Kolmogorov-Smirnov Test, Z =1.606, P
< 0.05) o &F AR AL B IS AR 2 A6 A
BB IEAS A (P<0.05)

75 10 min FUEURERS TR BE PN, D9 )1| 5y 7K 5 g
VBl TR B I ZIARAT P S50 R BB [ (5 B (LA
N RIFRFRSEN ] )y 20.53% +2.432%(n = 75).
3.2 MBRNRITRAEEHRRA

Tk % 1 Z0 W% 47 8 FF 420 1] (20.89% =+
3.98%, n=25) /=T MfEtE (18.14% +£3.26%, n
=45) , ZRAKRIEEZE/KFE (Mann-Whitney U,
Z=-1.079, P>0.05) . [KRAREFE: RN HZIHR
AT NFREEI TR RN AS 235, 7ELL R BI04,
ANFEDCAS PR, A0 U A B8 1) B 5 i B
3.3 MBRRIT R EERPIR A

MRBF A8 X HZIAT A Hr B2 [A] A A ik 25
M (Kruskal-Wallis Test, df =2, y2=9.669,
P < 0.01) o VHCH B I ZIBRAT N H5 B I ]

(13.46% +3.17%, n = 34) 3 FLT ik

(22.99% +4.07%, n=29) (Mann-Whitney U,
Z =-2803, P <001, BFETEEME

(25.03% +7.14%, n=7) (Mann-Whitney U,
Z=-2207, P<0.05) , WAKGEZEANKER
ZIRRAT RFFEEIT ] 0 2% 2 5% (Mann-Whitney
U, Z=-0.490, P>0.05) .

3.4 MEABRITHEEHEFERRR
Pl 2 P AR 2 BRAT R R 1) R R R AS
¥ (Kruskal-Wallis Test, df=3, y?=4.466,
P > 0.05) , A% BRI ZIBRAT A RS2t ]
(16.83% +3.21%, n=46) 4.
3.5 MEAWRITHEEEFRMARE
e 7 A BT AR B 2 AR AT D9 R 2 I (] (1) RS
% (Kruskal-Wallis Test, df=2, »?>=8515,
P <0.05) , #RHbIHLJE R & R BF I ZIBRAT R RE Lk
] (33.11% +6.16%, n=24) thEE & T6
LM PE BE (13.37% = 2.45%, n = 28)
(Man-Whitney U, Z =-2.642, P <0.0D) ,
BEE T EHE R (14.90% +3.42%, n=23)
(Man-Whitney U, Z =-2.394, P <0.05) ,
J& P < A (PR B B AT R R I ] 2 e A
.2 (Man-Whitney U, Z = - 0.165, P>0.05) .
3.6 MERBITHEBEBEEHRRER
PR IBE BT Ak (1) B AHE &85 440 %o AR AT S FR 2 T 1)
(IR AN 2% (Kruskal-Wallis Test, df =2, 2
=1.845, P>0.05) , MERETR & PBIFE ARG ) 2 AR
A7 R EEINTA] (19.31% %3.18%, n=53) k.
M I P TEE 20 AR A T A R 82 1] (21.65% +6.16%),
n =15 mTREGEHEPHMEE (1552% +
3.86%, n=29) , (HZEFAEE (Man-Whitney
U, Z=-1.201, P>0.05) . HEEFERERIZIN
1T NFREEIA] (26.85% +£7.54%, n=7) i
TIRGE RS (1857% +4.71%, n =
18) , HERKEEZ/KT (Man-Whitney U,
Z=-1120, P>0.05 .

4 g

ZIBAT BT D R A2 S5t A 85 e
(AT g, JH o A 5 5 52 i 31 S P s
UL ZINRAT AAE AR B 22 5, BT
HEPERR MRS RE (Clethrionomys glareolus) H:
WEPETE 25 5 e L ZIM AT (Schoenecker et al.
2000) . X8 FR W% (Elephas maximus) (3%
FHEZE 2012) B FLt R B, EZIRRAT NIEA
SRR, MER LRI ERE SRR,
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73.93%, THER W LRI ERE L R %, &
69.58%. HZ KWL, EAWTIH, SR HEEEISR
T % ) 2 AR AT e S ) TR S vy T-RE S, (2 S
AN o X AT RE A 5 S N [ 1 A Tt B
BB SN OC,  METESHITE B Y13 IAAH ST
KT B AL S BELNAT R (R B 318 W] PRI
ZINAT N R AL, Wik 5244 (Sus scrofa
domestica) (Stolbaetal. 1983) 4% & I
28 [Jy0k Pl TR 8% 1R AR AT Ak A — i (40
HIAEF, BB FEBh P R 2L 3 S LR TT LA
RN AR RN, FRAR A& BT
FIYRIEIE, MRS S ZIBRAT NI
& (Bovin etal. 2000)

ENGIRSIINEZN Sl P S LA T RS
i ) fc Pl Pl 5% (¥ B ] K% . Stolba 55 (1983)
IR TR, B P AR B R) S 2R
T AR B R IEAOE, B REIZER A,
ZIBAT NI, AT NI iR A
W FLEE R EMIE T LIRSS 3, [ P8l 7R bR B A % (L
P2 I i B R AE PR D IR, IR AT v R I
(R ARR S I [) o7 B3 0 o i 5 I A I (1] (1) 184 A,
Pl TR B AT el 8 TN R, N2 AR R
RPN IR, IV £ H B SR A
AR 7 SRRV RS SRy, %o el 255 3 T i 52
PEH AR, 2R E S 2T A
()oK & kAR DL T L 32 40 1) 1K AT D 3 AL
(Schoenecker et al. 2000) . ASHHF 78 H ) % Bl 77
IR [ 52K 1R v A7 AR B IR 2R AT N R I 2 T %
PRI AR BT, 1X 5 P 7 ) 8% ) Bt 9 45 SR Al
—H GEFBFEEE 201D)

BN T AR LR 2 BT 2> s e 2R AT N T
WAL (HFHFEZE 2007a) - fERFAN, B335
YT HEAR A 54 30 ~ 40 hm3 4, ok
S RN A, BRACHCZE T, BEAMA (A
HIAUR EARKG &, D HES (A RS 1999) .
EENTREFRIEN T, FIERYIFESE, H
HTE WA 2 R AR TR, 3~ 7 kM
B+ 100 m? /c 47 () B8l 5 (Yang et al. 2003, Meng
etal. 2006) , HAEBEAIE B 5545 K AR AR K,

HFRENER T EH70 (BRIESESE 2003) ,
o R R AL 2 PR EEAE — e R bt )R it B
MZIBAT R A . AR S T AR F B LT
P R RO R, R T R AR BEUR G 3R (M I RAT
N, T H, EESFRENIER BRI AHXAAE (1)
NTHEE T, sz bi®zsim], LB 38K,
SEHZBAT RO RIINE . ABFFRLERE
B, BEPEFRE MM, PREFZIARAT AFEELn
A TR 1X—J5n] G2 /K Bk B9
A A i A A PR AT AR G 1o o B 7R A 85
F—J7TH, RS R A AN A2
MHEAEREZ, FEH ARSI ZIRAIT AR
A S TG 2L

VAT NG R, BRI AT
(AT RIS Z I FRAE Ak I R el e s M 35 9
BN GEERISE 1997) o X TR BRI,
P Py T A A 38 S W8 B SRR AAE W AT AP AR
RN BRI, 2B FR IR )+ & LR
G %055 IE K RESE (Ailuropoda melanoleuca) (1
FAL 2006) . EEE (Macaca fascicularis)
(R ZRIESE 2016) DL A AEFS T (Panthera tigris
amoyensis)  (XIFEFEE 2014) S HI %R
TN ARUFFRARFRN], Bl 5L AR S
7 55 B 0] BRSO AR BE (1) ZIARAT Ay e B[]
TESZBRIAT AL S R B, FE R R 7
(R AR B MR R T I 2 . BR K
WRIFEAT R, JEFF IR FEZIRAT N, T
A T E A DX AR B U B0 B 22 A3 R A S
AT A

N T RSB TR H A FH AR, B R AE
o, BN EERYIFEZ R BRI,
R 22 3k B4 P 24 T B — PBI A o 42 LRI P M e
MEFIECE AR, N TREBERT 0 A it O
BEAMARA 2 2 R RIZIAT 3, s Ts, B,
JBS N5 P e G A A AR . AR AR
ErEEe TN AR R 1) A2 BRARRAE K S PR
B RS ZE 57, FLZIRRAT NI A I e IR AR
TAEER . AWFTRY, MRS BT R
(R ZIARAT FRp 8B [i) /N T 0 JB ] A AR e o P 77
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FRRFEIES , T L VR 5 LR v A 3% 10 B A B 1)
ZIRRAT YR LT ]t 2T B St L e i
PEAMA . DRIV A LR A A4 TR R B T 802 1)
SRR 2AT R, (E— R e T R
PRZIRRAT AR A, T4 MR P PR 2 4 )
SRILTE RN B B A S AT N,
FAE R K 2 IR I ZIBRAT R A, Tk
TR RERE, T e 20 ISR (3t
ORI T HAR B MA R A2 BO . FECR
BARAT A SR KA. AT 4R S
FAHEE (2015) X2k %E LA (Manis javanica)
IR A S e —, BVR G B MA A ST N
BT HIGS MR ZIBAT J . DRI, ik b Pl
TR RNMABAT AR BB R A, NARFES
PP IR, WREFRIRIHT R, HREE
ITIRA TR
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