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Habitat characteristics favored by forest musk deer ( Moschus berezovskii) in summer in
Liangshan Mountains. YANG Cui', MA Guang', MENG Xiu-xiang'* ", XU Hong-fa’
(' College of Life and Environmental Sciences, Minzu University of China, Beijing 100081, China;
*College of Life Science, East China Normal University, Shanghai 200062, China). Chinese Jour-
nal of Ecology, 2011, 30(1) . 18-23.

Abstract: A transect investigation was made from June to August 2005 to study the habitat char-
acteristics favored by forest musk deer ( Moschus berezovskii) in summer in Dafengding National
Natural Reserve in Liangshan Mountains of Sichuan Province, Southwest China. A total of 44 M.
berezovskii-favored plots (20 mx20 m) and 209 non-favored plots (20 mx20 m) were sampled to
compare 14 habitat variables. The variables were recorded as continuous factors such as elevation
and shrub canopy and discrete variables such as slope position and water-source dispersion. The
results showed that in summer, M. berezovskii preferred the habitats with lower proportions of ar-
bor canopy (32.4% £1.9% ), shrub canopy (27. 1% +2.4% ), and bamboo canopy (40. 8% =
3.0% ), and higher proportion of rocky area (18.3% +1. 6% ) predominantly situated on eastern
and southern slopes (81.8% ). In comparison, the corresponding habitat variables for non-fa-
vored plots were 50.5% +1.0% , 39. 7% £1.2% , 59. 1% +1. 0% , and 1. 5% +0. 4% , respec-
tively. Principal components analysis (PCA) indicated the most important factor affecting M. be-
rezovskii habitat selection was vegetation factor ( including bamboo height, vegetation type, and
shrub canopy). During summer, M. berezovskii predominantly selected conifer-broadleaf forest
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(11.4% ) and conifer forest (88. 6% ) with certain shrub canopy (27. 1% +2. 4% ) and bamboo
canopy (1.76 m+0.08 m). In addition, topographic factor (including elevation and slope gradi-

ent) , water-heat factor (including slope aspect and water-source dispersion) , and habitat-ground

factor were also important in determining the habitat characteristics favored by M. berezovskii in

summer.
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TR AE R B H s WG, TE1F 2 0 Lo i X B &
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FARP I EERAR T it A S AR R AR 55 ) A%
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A GRS T EN TR T2, £
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U] 23 1 I Pt Y 40 A Ak IX 14 2 b 1 % I, DU )1 4%
i re )G L e ) Ao Y

PR3 DX P A iR b S BT 2 XU AR A e
YRR K IR TR, AR U B 4 DX,
AR 10. 2 °C | 4E /K 1089 mm , AR 80%

JoFE I 280 ~230 d,4EH H I £ 918. 1 h, 4 H
HERN 21% , P97 X2 SR S I PR HU S, 1 SR
P EAT IS SS Y SE L IR 1300 m DU 4R il A
18R} (Lauraceae ) Fl 11 EREEL ( Fagaceae ) 7y 32, Wk
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2)3¢m, 20 mx20 m FEHL A ], BIZR 33 (45°
~135°) , m¥k (135° ~225°) , Pidk (225° ~315°) Al
Jb¥ (315° ~45°) ;

3) WA, 20 mx20 m KM T AL A, RIS o7
(LA FNIE R0 e b (Ll P slEd il ) At b Ao
(Y LHB) 5

4) B, 20 mx20 m FEHL A 43 8 B
(0° ~5°) 25 (5° ~20°) , #H (20° ~45°) FBE
(>45°);
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F B ARSI, K53 A o AR BT R TR SE A
BT ARFITE A ;
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MRE Fe AR Te RS Te AR EAR Y
R HRAR S L EY ) 250 B,
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SIS AR i () S BRE RS KR
PRES FRfcRE e XU N TRRE B ) ) A0 25 5 0 X
ARIBE A FH A $tb 1) 2 B8 A2 i B 2R AT 3 800 o A
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Y LR EE R ANER 1 PR . MRER I 2 R b A T
PIEE (32.4% £1.9% ) TFERTEE (27. 1% £2.4% )

BT T3 (40. 8% +3. 0% ) HH B 3& #h/N TR A
FEAEH (AR EE ,50. 5% 1. 0% ; HEAR TS ¥ ,39. 7% +
1.3% ;#1735 ,59. 1% +0.9% ) (P<0.01) , 1iij ]
JHAREH Y A T AR (18.30% +1. 61% ) K THEH
FHREHL(1.52% +0. 41% ) , — & A1 2ZE 3k B 2E (P
<0.01), BLAN, A HIEEHL B R4 (2762, 16 +12. 63
m) B E LT AR R AL (2777.80+11.21 m) (P<
0.05) .

RS B 2 A B A AR b5 A R 2 iR A
KRR AN 2 FT7R , Bt L bR g 52 256 33 o7
{14 R FH A A1) PR b AR A ) PR b 2 T 1) 2 S Al ik 2
(P<0.01) , F FHFE AL F H 3 037 14 R (72, 73% )
ARKT FHAL(6.82% ) F1 E 3457 (20. 45% ) 1) #4
P A, MBI ZE ) FHAE S S A A b A
PERE T 22 SR B B 25K (P<0. 01) , MRER
R AL TR BE S b (X 45° DL A BESE )
IR E L (36.36% ), JL-F-8t = Xt 0° ~ 5° 3
(0° ~5°) k4,

2.2 WULARERE AR SR v R B AR SH T

XoF A JER I P A 5 A B A i R AT T A o A
(PHERR R A 2 A 5 %A B A S W5
R o AT BT EE R AT 4 A F X %
S BRI TTERR B35 74% , AT LRSI b 5z e K XU T
MR ZE AR BRI RRAE B UG 4 A TR
BT AR TR A (R 3) o 2B 1 R R
SR TTHORIE 33.93% , Hoh AT 7 R B R g 2 AL AN
THEA 5 B A 1) 28 A 2R 0446 oL I s v (4301 A
0.88,0.86,0.72) , e Bt T MG A= 45 1Y b 2 A 0
fiE R SOMARBE 7, 25/ 38 1 SR 2 nl i, Ak
R B — E R (27. 1% 2. 4% ) FAT T
EIRE(1.7620. 08 m) AYEF AR5 (88. 64% ) 1
HE R, 52 3 X2 7 STEk R
17. 87% , 15 4K FN 3 B 1) 2% oy 32 45048 % {H (0. 86,
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Table 1 Continuous variables of used sites and random plots during summer in forest musk deer

(=3t R AR EA i AR AR HAHRLL V5 (SN
(m) (%) (%) (%) (%) (m)

AEFIFHEEHL (n=209)  2777.80+11.21 50.5+1.0 39.7+1.3 0.21+0.01 1.52+0. 41 59.1+0.9 1. 88+0. 04

FIFFEH (n=44) 2762.16+12. 63 32.4+1.9 27.1+2. 4 0.17+0.01 18.30=x1. 61 40.8+3.0 1.76+0. 08

P 0.041" 0.001** 0.001 " * 0. 067 0.001 " * 0.001 " * 0. 157

BN EIE ARfER ; = P<0.05, # # P<0.01, KA,
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Table 2 Discrete variables of used sites and random plots during summer in forest musk deer

Ak W[ AR (n=209) AL (n=44) 3 i
B (W) R (% ) Bk () (% )
b 2] xR 135 64. 59 24 54.55 x> =6.349
28 13.40 12 27.27 df=3
[i} 27 12.92 3 6. 82 P=0.096
it 19 9.09 5 11.36
Il oz * > i 17 8.13 9 20. 45 x> =9.769
Hgk 188 89. 95 32 72.73 df=2
T 4 1.91 3 6.82 P=0.008
Wepgr P00 ~5° 54 25. 84 - - X' =27.904
ZEH 10° ~20° 82 39.23 19 43.18 df=3
BHE 200 ~45° 51 24. 40 9 20. 45 P=0.001
By >45° 22 10. 53 16 36. 36
TR i) I 5 2.39 =173
B RETRAE 33 15.79 5 11.36 df=2
EF bR 171 81.82 39 88. 64 P=0.421
LY JEHE 203 97.13 44 100. 00 X*=1.294
df=1
P=0.59%
AT Mk 6 2.87 - -
KRB S i : <500 m 106 50.72 18 40.91 X' =1.451
df=2
P=0.484
#1.500 ~ 1000 m 65 31.10 17 38. 64
i ;>1000 m 38 18. 18 9 20. 45
PN i JE: <500 m 27 12.92 13. 64 X>=3.842
df=2
P=0. 146
#1:500 ~ 1000 m 17 8. 13
i ;>1000 m 165 78.95 38 86. 36

G RBE RS, AT O HUOE I+ PR B 2 o - e —
FEVFR A (2762. 16 m+12. 63 m) A BE | %f 45°
Db Y BE S A FH R4 55 (36. 36% ) , XiF0° ~ 5° Y F

x3 MBESHERMETFRETRUNEEER

Table 3 Rotated component matrix on loading coefficients

WA sk ), 56 3 AL X 22 S B0 TR R O
11. 66 % , 7K PR I 16] 48 25 50208 0 {48 w7 (0. 82,

x4 MBERERTFHESNSTERGE
Table 4 Principal components of summer habitats in forest
musk deer

of summer habitat variables in forest musk deer TR R AR I AR Fss TR (% )

A FRAIE ] 1 175 (1.76 m=0.08 m) ; Fa#E T 33.93
! 2 3 4 FEBEY (BFRIIRAS 1. 36% ; &

FeEE 0.88 -0.12 -0.11 -0.19 K. 88. 64% ) ;

ik el -0. 86 -0.07 -0. 12 -0.13 MR (27.1% 2. 4% )

N 0.72 0.43 0.02 0.28 2 WK (2762. 16 m=12.63 m);  IEAF 17. 87

BT 0.63 -0. 16 -0.41 0.05 WBE (G 43.18% 5 F K

Witk 16 0.86 20.20 2025 20.45% ; BE I . 36.36% ; Il 3kt

B 0.13 ~0.74 0.43 —0.19 07 ~5°i9FH)

AR -0.01 0. 65 18 0.31 3 FKIRBE S (<100 m,40.91% ;  KIH T 11. 66

TR R HE -0.03 0.10 0. 82 -0.05 100 ~ 200 m, 38.64% ; >?200

Wik 0.05 -0.46 0.80 0.01 m,20.45% ) ;

Nk 0.38 0.33 ~0.57 0.33 31wy (75 54. 5% 5 ¥ 27.27% 5

Ylefir 0.44 0.31 -0.50 0.49 7 6.82% ; AL 11.36%

TR AR -0.15 -0.03 -0.05 0. 80 4 FIARBIFECO. 17 m+0.01 m);  AEHEHIE 10. 67

(U3 -0.38 -0. 16 0.12 -0.76 T35 (40. 8% +3. 0% ) A
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BT B B4 X (B 5 55 (0. 80,0. 76 ), S e T Ak B
AR BSR4 A BRI IR B
(1) 5 G A 5 HLAT — 2 1 (B A B AT 285 2 (0. 17 £0. 01)
T35 (40.8% £3.0% ) . R4 F i Mty
BUESAE R IR 4,

3 i i

A B R A sh W AR s 1A], AR B TR RR R sh W)
FER A HEAL Y B R E AT SRR3R, B AR S
P R it ) 25 1) B 2P A4 i (22 IR 305, 1998 5 5K B
M RIZE R ,2005) .

ARWFFERI AT B AR 2 A RN R 55 BE A
S PR R 2 52 i R XU T I B 2 A B e B 1)
BIPIE XA 1 5 £ % R XU T AR B %o A6 L it
P R B AR A T SR B 25 A B

B2 sh ) 2 B RS B B 3 ( concentrate feed-
er) , AERR TR, 32 LU T I B A W 110 e ikl
HRAE SR A & (TR IE o MR 72 %, 2003 ), Hif k
B v B p HL B T Y B AR K B P, B 60 ~
120 em 25 ( T2 R145,2000) . BRI EHE THK
B AP AR N B TR T 22, A —
SE AT HE R R A B o3 A . BRAEZS W5 bR 2
NE N R EGE S R XR A G, B
B B IARNG A B2 | G Bk i K S A (H
e R B R B, AR FE PR S S M 6 i ( Green,
1987a) , K, BR W %) 3= 5 BE RN AT A5PE 50, MROBE A=
Bl o EL A g Bk v BN R 2R a6 B K A
Koad T4, BRI 25 50 M bRJEE 575 06 Pt B . SRS
(2001 ) XFAHIA 111 28 BB A0 B 58 45 21 1 2L A 45
W, AR BRIET SR 1 ] 3k v 35 AT AR TSRS PAT J3E R R B
KN LLIAAR, 5 W) A AR 5 P AR B B 28 A bR 1Y)
BRPA BE EA S5 AT T 25 5 LAl v, 8/ F X IR
FEHE . BEAN , AR5 A 04 B LU AR 8% 32 28 o) A e 2 7Y
A RFVBERE XA BE R B B R i, SR
SEILIAL IR 1L 1Ly 2R 20 A B M B B 2 i 4 35 95 5 4T
AR (B /NI A 1987 ), 177 8 S0 AR 37 X B AR B &
U AE B B — 8 TR AR AT AR (E SR
BRI, 1988)

TEAHIFSE | H RS RT3 A8 B 4 0 TR 7t

ST IR KX TTURK 8 55 2 A B e A 1) T 2 R oy (46 2
TRy ), BAR R B 2 B hF R R E RO
(2762. 16 m12. 63 m) HYHBLESE, Xt 45° LA L AYBE
YR 548 K (36.36% ), T [ 38E 1] FH 0° ~ 5° fF-
Yerk 5,

FREAE (2001 ) Fik a7 #R 5 (1998 ) HF5E R W], A1
U4 L R AR RS AT 165 5 8% ( Muntiacus sifanicus ) 3 25X}
MR TR . AWESE D B ILbR RS S 20
A SR B 0 e (B S AR DX ) il
HARES S Th 8% Al B ( Moschus moschiferus ) B = 4f-
VAR 5 AT — 28 22 5 (W2 AR, 1998 5 SR, 2001
Z -4 2006 ) |, 31X AT RE[R] B 2 30 ) Y b ) 22 R M
2 U R TR HACHT 1Y BRBE SR A RS IR W) A5G (B
B RRAE 1989 B SCAE ,1995) . th TRER S A I
s B R R TR R IR B A A A R e T Bk
BRAH 1z 3 77 2 8 0T 78 3 285 2 Bl Sk
(Green,1986) , K I 85 28 31 ) 22 3 5% 0 1) FH 3k b 2
Bio SPE S (2001) 10 5840 3R W RH A bR G (0] 3k
10° VAN BY-F-3H M7 | A58 45 R EDAIE 1 s W, i
LU BB 1% 3k A 3B R O 4 o7 12 A Y 25 5 D
ARIBT (BURESE SN ) 44 240 0 iF A E ) e st A= 455 (H
W e 1 — 2 IR S A

AW FE R 500 R KU TTUMK B B2 25 A S5 e 1Y
TR HRPR - AR RSB [ 28 S ) 1, PRR 5 47 B 3 R
BKIRBE W AR e S r R B RIS SEG R KT 5
SRR DX TR BT L DX AR b B 2 AU Jas A 7 T 5
AT I, SR T SR, B AR Z, I, KR
AN BRI DX B AR S B8 R 3R T TR e )
Sy AL Ji B 4558 B ) ( Green, 1987a, 1987h; 1 77
1998 HA B B Ry e Thaetk, RV E
TP AR SR XS N AT 7K IR, PR , AT 58 R B e 4
RS S5 L B B AR AT, X ] T A 42 (2007 ) 45 %
e v XL AR A S5 25 A8 B S T 41 . PRIBERT S 11 1Y
TEF [F] AR IR Y 0 2 BRI AR G TEASHEY
Hhv B IRS B 2 N0 A S i A1 U5 AR ) o A8
B, L/ 2 2 miiia  (H IR R S ik s
HE PRI R 53 17 UL 22 (Zhang, 1983) , AL, I
LU I 368 3 36 43635 1) LA il S5 4 ) o A B g 2>
XoFIE R ARG BE L {H 5 — 5 T, 32 R B R AU 5
M), 2R P 3 AR B2 0 R A A 2B KT, R O R B
BRI 8 3 A A2 T HLUBR 2R sh e 4 7
1) BH AT AR B, T T I A AR ER L (R A= RN
BERAR,1979) o P, 7E R Y B 2 B AR 2R
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T RIMENZEERT, BOL AR R 255 1)
Il ) RS R | BV X 2R 3 RN R AR B A e B R KT
PN AR BT 2P 1) S A St DL T AH A bR
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WA T AL TE shi %, ik, A PERR S R AL
SECP AR T ) 0 35 B AR AN TP g 87 A B R S
AR I, AR SR B NI XS, T ACh
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MRS 2 0 I e B v B A (72, 73% ) A= 5%, R 3
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S O LU AR B2 28 AR R R R AR B LI 7 A
(R AR AR 2% o RN 55 5, bR 32 2 1) FH A 35 114 £
AR 2 BE R - 26 B 44K X6 B b, 33X mT [
SH e ek 6 3 (1 SR R S Al R SR O o £ (1 £
AR A AR A 3 288 A T T S5 2 I PR B T 5 9
PR SN, A B8P | T8 JE (AR AR A1, U ]
SAREFER AL T B R bR 10 3 RS RN BSR4
1987) , BEAh, Bt bR B S A= 155 56 IS Il Al 77 78 W
TR R i 5 LG 4 2 0 T AR il A
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FEZRARL A X 5 IS A 10 TF [ S5 B Sy ( SR P-4,
2006 ; 51 L4245 2007 )
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