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Selection of musk deer winter habitat in Huangnihe Nature Reserve

ZHANG Dong-dong' ,ZHU Hong-giang' , GE Zhi-yong' ,CHANG Su-hui',
LI Cheng®,ZHANG Xiao-dong”

(1 College of Chinese Medicine Material , Jilin Agricultural University ,Changchun,Jilin 130118, China;
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Abstract: [Objective) Selection of winter habitat by musk deer (Moschus moschi ferus) in Huangnihe
Natuer Reserve was investigated to protect the habitat and recover population of musk deer. [ Method]
From November 2011 to January 2012, mechanical sampling and random lining method was used to investi-
gate 63 musk deer quadrats and 109 control quadrats in Huangnihe Nature Reserve. First,four nominal var-
iables including slope direction,slope position,forest type,and steep rocky slope were analyzed by Bailey’s
confidence interval analysis. Then nine quantitative variables including altitude, slope gradient, sheltering
class,canopy,thickets coverage,food abundance, human disturbance, snow depth,and fallen tree were ana-
lyzed using single sample Kolmogorov-Smimov test. Through principal component analysis, these 13 factors
were analyzed comprehensively. [Result] Bailey’s confidence interval analysis indicated that steep rocky
slopes,sunny slope,middle slope,and mixed forest were favored by musk deer for habitat selection in win-

ter. Single sample Kolmogorov-Smimov tests did not follow normal distribution (P>0. 05). Further analy-
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sis indicated there were significant differences in eight factors between investgating quadrats and control

quadrats (P<C0. 05). In winter, musk deer liked habitats with high relative elevation,sheltering class,cano-

py thickets,and coverage,steep slope,light snow and fallen tree,and abundant food. Principal component a-

nalysis showed similar results for these 13 ecological factors. [Conclusion) In winter, musk deer preferred

mixed forest with high relative elevation, sheltering class and canopy,abundant food, high thickets cover-

age.,steep slope,light snow,fallen tree and steep rocky slopes.
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Table 1 Selection and utilization of habitats by musk deer during winter in Huangnihe Nature Reserve
128 ) ] E 1) S ) FH B A Pi () Bailey’s 95%
BRI (Pw) Expected (Pi) Actual S X ]

Habitat type

proportion used proportion used Bailey’s 95 %

(n=109) (n=63) confidence interval for Pi

BH 3% Sunny slope 0.541 0.715 0.612<<Pi<C0.723(+)

Slopei%irfjeclion B2 fH B Half sunny and half shady slope 0.239 0.253 0. 229<CPi<<0. 295(0)
BA 3% Shady slope 0.220 0.087 0.072<<Pi<<0.193(—)

\ 3 {7 Upper slope 0. 184 0.192 0.156<<Pi<0. 212(0)
Slopﬁl\éation i fi7 Middle slope 0. 330 0.564 0. 485< Pi<C0. 632(+)
T3 Lower slope 0. 486 0.321 0. 306<<Pi<C0. 434(—)

[ Ak Broad-leaved forest 0.248 0.236 0. 202<<Pi<20. 266(0)

b gl 21

F)roﬁrfb':tjct)%c IR 22 Ak Mixed forest 0.550 0.732 0. 634<<Pi<C0.787(+)
it #K Coniferous forest 0.202 0.074 0. 058<CPi<C0.128(—)
AT J Without 0. 343 0.057 0. 051<< Pi<<0. 261(—)
Steep rocky slopes 45 With 0.557 0.735 0. 622<<Pi<C0. 747(+)

TE T W e —. BETTREH% ;0. BEMLIE#E

Note: +. Preference selection; —. Avoid selection; 0. Random selection.
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2 NS AEZAS Mann-Whitey U #5360, 25 B L3 2,
322 /W, R RE A M S M F] AR (63 ) BIELE

RS B AR B BRGR  HB A E E T LB
FEE W EIAE 8 AT 5 X AL (109 1)
6] Y FEAE 35 2% 5 (P<C0. 05), A DL X Ky §% i)
B4 e B e B RN L BN TR
SRR E(P>0.05), fE5 X% A i AW,
Ji B 4% 25 5 W AE R R I A B G L A A A A v
TENGE R W EBE R AR . BEYEERN
i S5 1 35 B

x?2 BRABARPREBLSEMBMEEFNZMETF

Table 2 Comparison of habitat factors in sites used by musk deer during winter in Huangnihe Nature Reserve

5 FIFHFE S (n=63) X BREE T (n=109) Mann-Whitey P
Variables Used quadrats Random quadrats U-test

W /m Altitude 729.25416.65 670.714+13.21 —2.536 0.001*
Y& J# /(°) Slope gradient 30.7940. 69 28.874+0.61 —2.826 0.005"
Ba W 2% /m Sheltering class 32.73£2.66 26.13+£2. 34 —2.816 0.001*
HRIAJE /% Canopy 43.22+1.89 36.43+1.75 —5.086 0.000"
HEMN ¥ /% Thickets coverage 45.44+1.21 33.64+1.28 —4.899 0.000*
T EEE/% Food abundant 42.98+1.16 22.56+0.95 —3.070 0.040*
B NCH T B /m Human disturbance 2 442.384176. 89 2 391.694310. 88 —3.342 0.442

% /cm Snow depth 13.28+1.23 35.3841.55 —6.597 0. 000"
B A / %k Fallen tree 3.33+0.10 1.444+0.13 —3.093 0.020"

H:ox 25 B H(P<0.05),
Note: * Significant difference( P<Z0. 05).
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Table 3 Principal component analysis (PCA) for winter habitat selection factors by musk deer in

Huangnihe Nature Reserve

AF H1E 7] i Eigenvector

Variance 1(26.862%) 2(20.541%) 3(12.623%) 4(8.436%) 5(7.362%)
MR Altitude 0.674 0.212 0.315 0.114 —0.035
Wi i Slope gradient 0.754 —0.379 0.315 —0.563 0.575
Wi i Slope location —0.375 —0.423 —0.214 0.796 —0.216
P16 Aspect 0.029 —0.147 0.745 0.447 0.254
Rk 4% Sheltering class —0. 446 0.033 0.318 0. 744 0.126
HRIA JE Canopy 0.315 0.417 —0.425 0. 387 —0.108
HE 3 & Thickets coverage —0.284 0.506 0.621 0.152 —0.210
Y+ & Food abundant —0.231 0.618 —0. 264 0. 145 —0.053

. e

fi:t;ﬁifgﬁfiiiﬂnan disturbance 0.453 0.731 0.474 0.193 —0.246
WM Forest type 0.184 0.343 0. 040 —0.032 0.016
EIR Snow depth 0.322 0.424 0.504 —0. 315 0.014
Bl A%t Fallen tree 0. 286 —0.168 —0.324 —0.052 0. 654
£ Steep rocky slopes 0.217 —0.124 0.235 0.223 0.743

3 e S s

57 A S WA S A B S 2 Al AR S N T B BN
T AR T SE R AR AR B H AR AR X SRS
A Z B U A AT A1 r 5 9 BH 3 rP 3 A B R TR 2
Mo 3 SR A X R 2 0l DX i B A 7 A
S E R BB ST A R — B, 1 N D D A 1 4%
A7 U2 M I 2> T 2l T B L3 O XOR AR R A B
SN T A A B ML 7 AR S A A K B A A
Y DX A R B R i R DB A I 9 2 B A K
B/ o R R TR SR T DR K i e B K B
S A 06 SR W L 3K 5 P AR BRI S 4 SR

Lo AE P AR AP DX B 24 2 T 0% 2 B i x4
e R S PR 14 i 22+ 2 DAL Ry B I AR 0 A DI 4R e L
T B AR AR B — S T RS A4 4 3D s R
AR DRI AR AR T A T A T
Jisk P9 A S AT Bl D O e IR v A R R A B T TR
B - 3 T R AR A R T IR B iR A B
HE .

AHFFE N BRI A AR PR 7 X A& 5 K
TE R X EE AR L B 20 AT DA 8 R A iy A i FEE R
WO BE VA IR BB E A S S Bl £
SEBR I A K B IR 3 O A AR KR 729 m
Ze A A DX o HU A O RH b 3l 9 P A DR



% 6 3]

A AL A TR AR AR AP DXL 4 2 LSt Y 2 19

AT ShARBE , 225 T S R B A 8 28 i BE A5 A A i
FAr AR b J7 AT 5E 22 Mann-Whitey U 6 36t 3iF
BT T X 3 B ) i 2 X VT BE 5 R RERLCE A A
KA ATV ARG X BEAE 12 H =4 1 H
2 TRIK 60~70 em B MR SHEY
B = I R4 X P H Al A B 2 3h ) n At
T-(Capreolus capreolus) . g (Cervus elaphus)
%% (Sus scrofa ussuricus) %5 % & W) &I 0 55 4,
VPR AE TR R AL T 5 S50 S S B s — e B )
U E R AL E Y R E A AR A B E S
YR Gy 503K 1 X B0 S RULE . Borkowski 45 ff
AR WY Wy R0 BRI F X S W i B A Y
Wil B JE T SR DR 4 DX I TR SSOPR P A i Y THE A 3
JE AT LAy Ji G 4 AL AR g 1 I e AR FA1 2% A7F o 7E S b
VA A b e B AR G A 1 DXl TR R P 0 9 5 2
a2 DR R T M SR B X 5 R
P ST RN ﬁmi&EE%éEfﬁlﬁ?$EﬁEﬁﬁét

RAT—5E 2200+ T BE 5 BYE A b DX G R % 22 e s X
HIEMR A FHRERMARRELA L. R Ser-

geant FE- GBI TE AT R, N RLAT B 26 S WA T Y
GG E Tﬁﬂ%%*iﬂﬁﬂﬁ)ﬁ%@“&ﬁﬁﬁﬁﬂméi
DX 3 ) 5 33X AT e S R A JBE S 2 i D IR L XS
RE AU TH A - ﬁﬁﬁiﬁ%ﬂ?ﬁ%ﬁmﬁiﬁ N EC T
i e B Y AL i R 5 R A L kR P A R
(1 B A 0 0 L A I BN 2 £ T M b B R A IR
L 3X 5B G B TR 3 R I S S e T
E IR A A AT
ARWFFER ] AL T BRI AT L JBURHTS
AR B O O A B R SR L X O DL X
AT IRAM RS T 2%,

A R R MOl T AR BRI AR AR AP X AR
Ak Xk B A1 9 A AR SR B O ) S ER

SR AR ARl A W B 3 HP O 0 2 P S T Y 4 5 0
B

[ 5% k]

1] Rav.skilie, sk 5. %
B . 2007,42(4) 1 45-50.
Wu J P,Zhang H L,Zhang Y. The habitat selection of siberian

JE B A A e R (.

musk deer in winter in Daxing’ an Mountains [ J]. Chinese
Journal of Zoology,2007,42(4) :45-50. (in Chinese)

(2] =HM. SELR, FEE B Ip VLA 2 T E A AKX R R 5 R 2R
Loy il [T Moll 8 %8031, 2004 (1) : 52-53.
Lan C M,Guo Y C,Wang Z F. The musk deer resource status

and protection recommendations of Heilongjiang Forest Indus-

[3]

(4]

[6]

[7]

[8]

(9]

[10]

[11]

[12]

[13]

try Region [ J]. Forest Investigation Design, 2004 (1) :52-53.
(in Chinese)

A5 WL ZETU)T L BERUMR, S TS 42 O A 43 25 b 7 Y B Y
(1. BF23m 4, 1999,44(2)  188-192.

Li M,Li Y G.Sheng H L,et al. More studies on the status of
the musk deer Anhui subspecies classification [ J]. Chinese Sci-
ence Bulletin,1999,44(2) :188-192. (in Chinese)

RS AT AR (ML Ut At K2 ik . 1998 : 240,
Shang Y C. Behavioral ecology [ M]. Beijing: Peking University
Press.1998:240. (in Chinese)

PR IR RS B2 X B A AR
P 1. s BF55 . 2004 ,25(5) :403-409.

Liu Z S,Cao L. R,Zhai H,et al. Winter habitat selection by red
deer (Cervus elaphus alxaicus) in Helan Mountain, China [ J].
Zoological Research,2004,25(5) :403-409. (in Chinese)

B B IR UTWL, X AR AL SR 2 I B AR R AR E
[J]. 2824 ,2009,29(5) : 2757-2763.

Luo Y,Zhang M M, Liu Z S, et al. Winter and spring habitat
selection of Red deer (Cervus elaphus alzxaicus) in Helan
Mountain, China [ J]. Acta Ecological Sin, 2009,29(5):2757-
2763. (in Chinese)

Powell R A,Zimmernan ] W,Seaman D E. Ecology and behav-
iour of North American black bears: Home ranges, habitat and
social organization [ M]. New York:Chapman and Hall,1997.
Benson J F,Chamberlain M J. Space use and habitat selection
by female Louisiana black bears in the Tensas River Basin of
Louisiana [ J]. Journal of Wildlife Management, 2005, 71 (1)
117-126.

(| SESEIETE 5
20(5) :355-359.

EMAF AL L] i 2A0r5E. 1999,

Zhang H H, Ma ] Z. Habitat preference of sables in winter

[J]. Zoological Research,1999,20(5) :355-359. (in Chinese)
BT RUE, B E LA SR A AR XA AR

e (1. i"&?"%ﬁ,2012(4>;943—948.
Ge Z Y,Zhu H Q,Mao Z X, et al. Winter habitat selection by
roe deer (Capreolus capreolus) in Huangnihe Nature Reserve
[J]. Chinese Journal of Ecology,2012(4);943-948. (in Chi-
nese)
NIRT E TR BB S BRI AR O X L A
Weare A K CHR R [T "2 4%, 2003,21(1) :80-84.
BuZ J,Wang S Z,Lang H Q.et al. Vegetation vertical zone
spectrum and its features on southern slope of Laobai moun-
tain in Huangnihe Nature reserve [ J]. Journal of Mountain
Science,2003,21(1) :80-84. (in Chinese)
BB TR BSOS A SRR MR A TR AL
e [V 1R 22 i B ARRL A2 R, 2006, 36 (1) - 70-74.
Hu Z J,Wang Y.Xue W J,et al. Studies on habitat selection
by musk deer(Moschus berezovskii)in winter in Zibaishan Na-
ture Reserve [J]. Journal of Henan University: Natural Sci-
ence,2006,36(1):70-74. (in Chinese)
JA RS Fy . /N 2422 0 38 ] A X5 B (Moschus moschi ferus) B 4
BREFERTIE [D]. W /R AR AL ARl K%, 2005,



20

P A e MR K AR

543 &

[14]

[15]

[16]

Zhou L L. The research of habitat selection of musk deer
(Moschus moschi ferus) in Tonghe forest area during summer
and winter in Xiaoxing”’an Mountains [ D]. Harbin: Northern
Forestry University,2005. (in Chinese)

Borkowski J, Ukalska J. Winter habitat use by red and roe
deer in pine-dominated forest [ J]. Forest Ecology and Man-
agement,2008(255) :468-475.

B L5 W, D, Bailey's I fE AR B PR P AY
R L] 8¢ A58 . 2009, 30(2) : 215-220.

Rong K,Zong C,Ma J Z. A method for analysis of habitat se-
lection data;Bailey’s interval [ J]. Zoological Research,2009,
30(2):215-220. (in Chinese)

A, B &L SPSS ZEGE 43 R A ML LML db ot W 4R
KA AL . 2007 :72-82.

Zhu J P,Yin R F. The application of SPSS in statistical analy-
sis [M]. Beijing: Tsinghua University Press, 2007 72-82. (in

Chinese)

[17]

[18]

[19]

[20]

Houtman M N, Dill T R. The influence of predation risk on
diet selectivity: A theoretical analysis [ J]. Evolutionary Ecolo-
gy,1998(12) .251-262.

R S F  RR N HEL /N 2% 22 0 3 b X R R BT 2R X AR B
M PE 1], 55282741, 2006 (1) 44-48.

Wu J P,Zhou L. L., Mu L. Q. Summer habitat selection by Sibe-
rian musk deer(Moschus moschi ferus) in Tonghe forest area
in the Lesser Khingan Mountains [J]. Acta Theriologica Sini-
ca,2006(1) ;44-48. (in Chinese)

Sergeant G A,Eberhardt L E,Peek ] M. Thermoregulation by
mule deer (Odocoileus hemionus) in arid rangelands of south-
central Washington [J]. Mammal,1994,75:536-544.

BT U B AR XA B S A MR SR [D].
KA MR R, 2012.

Ge Z Y. Winter habitat selection by ungulates in Huangnihe
Nature Reserve [ D]. Changchun; Jilin Agricultural Universi-
ty»2012. (in Chinese)

(EBF 14 7

[26]

[27]

Rance N E, Young W S. Hypertrophy and increased gene ex-
pression of neurons containing neurokinin B and substance-P
messenger ribonucleic acids in the hypothalami of postmeno-
pausal women [J]. Endocrinology,1991,128(5) :2239-2247,

Navarro V M, Gottsch M L,Chavki C,et al. Regulation of gon-

adotropin releasing hormone secretion by kisspeptin/dynor-

(28]

phin/neurokinin B neurons in the arcuate nucleus of the
mouse [ J]. ] Neurosci,2009,29(38):11859-11866.

Sandoval-Guzmon T, Rance N E. Central injection of senk-
tide,an NK3 receptor agonist, or neuropeptide Y inhibits LH
secretion and induces different patterns of Fos expression in

the rat hypothalamus [J]. Brain Res,2004,1026(2) ;307-312.



