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Habitat selection by Naemorhedus goral during summer and winter in the Zhouzhi Nature
Reserve of Qinling Mountain. BIAN Kun', WANG Kai-feng'*, LIU Chu-guang', SI Kai-
chuang”, ZHU Dai-bo®, WANG Zhi-jun® ('Shaanxi Institute of Zoology, Xi’ an 710032, Chi-
na; >Zhouzhi National Nature Reserve Administration Bureaw, Zhouzhi 710400, Shaanxi, Chi-

Abstract; Goral habitat selection was observed and analyzed in this study using belt-transect
methods at Zhouzhi Nature Reserve in Shaanxi Province in winter ( February 2014 and December
2014 to January 2015) and summer ( June 2015 to July 2015). We established 23 belt transects
to collect goral habitat selection information. In summer, goral preferred areas with the following
attributes : conifer forest, grassland and gravel, high altitude (>1900 m) , upper slope position,
high slope gradient (>20°) and sunny slope, short tree dispersion (<4 m) , big tree size ( >60
cm) , tall shrub (>1.2 m), 30%—-45% shrub overage, high herbage overage (>40%), short
distance to hides (<5 m) , moderate hiding cover (>30% ), and long distance to human distur-
bance (>1 km). In winter, goral preferred areas with the following attributes: broadleaf forest,
moderate altitude (1500-1900 m), lower slope position, 10°-20° slope gradient and sunny
slope, low canopy (<20% ) , moderate tree dispersion (<6 m) , tall shrub (>1.2 m) , low shrub
density (<5 trees + 20 m™>), 1-2 m shrub dispersion, 15% —30% shrub overage, moderate
herbage overage (>20% ), 5 or more herbage species, moderate hiding cover ( >30%), short
distance to water sources (<1 km) and short distance to human disturbance (<1 km). Binary
Logistic regression results showed that eight factors controlled goral habitat selection in summer
slope direction, slope position, tree size, tree dispersion, shrub size, hiding cover, distance to
hides, and distance to human disturbance. In winter, nine factors controlled the habitat selec-
tion; slope direction, slope position, canopy, tree dispersion, shrub size, shrub dispersion,
herbage species, hiding cover, and distance to water sources.

Key words: goral; habitat selection; Qinling Mountain; regression analysis.
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F Binary Logistic [ #4770 # , B 1 7R R AR B8 ik
P REZEEMN LN T, Logistic 171370 H7 >k
FH Forward conditional 17 [H1 A RS | X} 45 2432
TR EM A&, LRSI E (Indicator)
AT L8, P<0.05 11k AKHE

2 HRESH

2.1 B AR I — AR

2ok 3T, BB R 20 MEEEH TR 14
MESHNFREA RSN, BRI EEE 3
FIBH IS, A 2 AR 2 bR e 3R R0 5 0 o AR
AT R >1900 m, B JE>20°, FF K K/h>60 em, T
KB <4 m EARK/N>1.2 m, BBEA R TIHE>
1 km, BEHIIE B <5 m, Bl >30% , WA 36 5 >
40% ,HEARTZIE 30% ~45% A3 (2 1), xR
BE(X*=4.777,df=4,P>0.05) F- K% (X =
1.753,df=2,P>0.05) JEAREE (X*=3.466,df=2,P
>0.05) JEAKRIEE (X*=6.107,df=3,P>0.05) . FHA
Fh2 (X*=4.888 ,df=2,P>0.05) HE/KJEIE 25 (X* =
4.655,df=2,P>0.05) 55 6 MEBIH T34 wHEE
2.2 BERABABEEER I — BRRHE

L3 T, X BN 20 MBI T Y 16
MMEBE T BA RN, &R R U4 N 3
FIBH I | A 1 28 B ffg 22 ) Pt A 4K 1500 ~ 1900 m,
I BE 100 ~20° , BRI JE <20% , T RFEBS <6 m, BEAR K
IN>1.2 m, BERBEE<S Bk GEARBEE] 1~2 m AR
& 15% ~30% , BEAS 55 5 >20% , FARFIIE >4 Fi | [
W >30% , K PRI B <1 km, BF A THEHE B <
1 kmiR2ERS (£ 2) . AT HBFSR A (X* =5.029, df =
3,P>0.05) JrAK/IN(X2=6.139,df=4,P>0.05) ¢
ARG (X*=4.141,df=2,P>0.05) FlHE Bk ) #E
(X*=5.366,df=2,P>0.05) % 4 A~ Bi [ 7% A ik
Bk
2.3 BEAEATARHN TR

BEFA B A n B AR B ) R OT R I R B, B
AP BER A 28 2 AEPAL (XP =41.941 ,df=2,P
<0.01) FIAE P (X* = 66.438 ,df=2,P<0.01)2 4>
HF FAAEREFE2ER i#id Mann-Whitey U £ 5041
FHRUER N R, B A B R BE TR AR
& BEAR KN B PO K IR S 22 5 R
(P>0.05), M AR RARNFL£REE (K
3) X LU BE S B 2 RN A 2 AR R e R U B FE S

*1 ZREAZEARPERALEST W ANEREFREE
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Table 1 Characteristics of 14 ecological factors on habitat
selection by goral during summer in Zhouzhi Nature Re-
serve of Qinling Mountain

AT el pUNIIHED WM ERREERR e
Bk HR AH P
B In) PR 51 26 0.3247 S
A B 19 38 -0.3333 NS
FR3 17 23 -0.1500 NS
X*=35.104,df=2,P<0.01
ihi 20 51 15 0.5455 S
R 21 48 -0.3913 NS
TR 15 24 -0.2308 NS
X*=104.963,df=2,P<0.01
LT 2 0 N 49 18 0.4627 S
TR A AR 28 32 -0.0667 RS
N 10 37 -0.5745 NS
X*=73.592,df=2,P<0.01
o FRN it 15 22 -0.1892 NS
HA 24 30 -0.1111 NS
i 27 19 0.1739 S
wWa 21 16 0.1351 S
X?=8.358,df=3,P<0.05
TR (m) <1500 19 32 -0.2549 NS
1500 ~ 1900 16 27 -0.2558 NS
1900 ~2300 41 20 0.3443 S
>2300 11 8 0.1579 S
X*=32.938,df=3,P<0.01
HiRE(°) <10 11 2 -0.3333 NS
10~20 25 40 -0.2308 NS
20~30 29 15 0.3182 S
>30 2 10 0.3750 S
X*=38.592,df=3,P<0.01
AR <20 2 17 -0.7895 NS
(em) 20~40 44 40 0.0476 RS
40~60 17 2 -0.1282 NS
60~80 13 4 0.5294 S
>80 11 4 0.4667 S
X*=47.272,df=4,P<0.01
ToRBEE <2 31 20 0.2157 S
(m) 24 53 12 0.6308 S
4~6 2 2 -0.8333 NS
>6 1 33 -0.9412 NS
X*=195.345 ,df=3,P<0.01
HEAKN <04 10 32 -0.5238 NS
(m) 0.4~0.8 35 42 -0.0909 RS
0.8~1.2 12 10 0.0909 RS
>1.2 30 3 0.8182 S
X*=259.692,df=3,P<0.01
TEARTE <15 10 23 -0.3939 NS
(%) 15~30 34 36 -0.0286 RS
30~45 34 16 0.3600 S
>45 9 12 -0.1429 NS
X*=28.459,df=3,P<0.01
HARBE <20 2 6 -0.5000 NS
(%) 20~40 24 39 -0.2381 NS
40~60 28 19 0.1915 S
>60 33 23 0.1786 S
X*=17.047,df=3,P<0.01
PR <30 21 45 -0.3636 NS
(%) 30~60 51 33 0.2143 S
>60 15 9 0.2500 S
X*=26.618,df=2,P<0.01
Wl <2 42 10 0.6154 S
FHES (m) 2~5 36 22 0.2414 S
>5 9 55 -0.7188 NS
X?=149.782 ,df=2,P<0.01
BANTH <05 18 31 -0.2653 NS
PEES(km)  0.5~1 46 42 0.0455 RS
>1 23 14 0.2432 S

X?>=11.618,df=2,P<0.01

* .18 RS REFLIERE; NS AEE,
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Table 2 Characteristics of 16 ecological factors on habitat
selection by goral during winter in Zhouzhi Nature Reserve

of Qinling Mountain

A AT el PUNIIHED WM ERREERE e
Gihe HIR 2EP
i) PR 46 33 0.1646 S
- BRI PR 13 22 -0.2571 NS
[ 16 20 -0.1111 NS
X*=9.603,df=2,P<0.01
it i3 8 17 -0.3600 NS
L 29 28 0.0175 RS
THA 38 30 0.1176 S
X*=6.934,df=2,P<0.05
it & RN 3 16 -0.6842 NS
FHRRIRACR 23 39 -0.2581 NS
LIRS 49 20 0.4203 S
X*=59.177,df=2,P<0.01
TR (m) <1500 10 21 -0.3548 NS
1500~ 1900 56 20 0.4737 S
1900~2300 8 24 -0.5000 NS
>2300 1 10 -0.8182 NS
X*=89.329,df=3,P<0.01
W) <10 5 6 -0.0909 RS
10~20 49 26 0.3067 S
20~30 17 25 -0.1905 NS
>30 4 18 -0.6364 NS
X?=33.962,df=3,P<0.01
R <10 8 5 0.2308 S
(%) 10~20 43 2 0.3231 S
20~30 15 23 -0.2105 NS
30~40 5 12 -0.4118 NS
>40 4 13 -0.5294 NS
X*=34.942, df=4,P<0.01
TeARHE <2 10 3 0.5385 S
(m) 2~4 42 25 0.2537 S
4~6 2 17 0.1282 S
>6 1 30 -0.9355 NS
X*=57.397,df=3,P<0.01
TEARKN <0.4 12 16 -0.1429 NS
(m) 0.4~0.8 28 40 -0.1765 NS
0.8~1.2 19 16 0.0857 RS
>1.2 16 3 0.6842 S
X*=61.496,df=3,P<0.01
{E?kl%“rﬁ 0 <5 53 35 0.2045 S
( f‘zl)ms "7 se10 15 27 -02857 NS
m
>10 7 13 -0.3000 NS
X*=17.360,df=2,P<0.01
TEAHE <1 9 18 -0.3333 NS
m) 1~15 20 8 0.4286 S
(
1.5~2 41 25 0.2424 S
>2 5 24 -0.6552 NS
X*=70.261,df=3,P<0.01
AT <15 27 23 0.0800 RS
(%) 15~30 36 28 0.1250 S

1557
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Table 2 Continued
AT E| PUNIIHEN e (NG oo oy vt 2
B B Y
30~45 11 17 -0.2143 NS
>45 1 7 -0.7500 NS
X*=10.242,df=3,P<0.05
FR T <20 37 47 -0.1190 NS
(%) 20~40 22 17 0.1282 S
40~60 13 10 0.1304 S
>60 3 1 0.5000 S
X*=8.498 ,df=3,P<0.05
AR <4 24 38 -0.2258 NS
4~7 41 30 0.1549 S
>7 10 7 0.1765 S
X?=10.477,df=2,P<0.01
R (%) <30 20 52 -0.4444 NS
30~60 46 22 0.3529 S
>60 9 1 0.8000 S
X*>=109.874,df=2,P<0.01
KRR <05 30 17 0.2766 S
(km) 0.5~1 29 20 0.1837 S
>1 16 38 -0.4074 NS
. X2=26.728 ,df=2,P<0.01
Eﬁff st <0.5 35 26 0.1475 S
0.5~1 31 15 0.3478 S
>1 9 34 -0.5814 NS

X*=38.564,df=2,P<0.01
* S HEPE, RS BEHLIERE; NS A,

P b E R BT, AR T A 5 TEA R
B ZE R bR A ZE R BR A R AR
JE AR RE TR AR KN HEARBERE RHEAR G AT
JE EARFEFBEACH TR - B s T4
T TEFRREE B EKBE B MR i e B b J 2
RN A2,
2.4 R E AN RIS
XM B 22 R 14 A BEH I F A B ik
BER T IR AR 1) 37 AE B 270 b AR L | B
JE TRARK/N TR HEAR KN HEARTGRE A
T ik B R IR BE N TR ) A
16 ANBEFA A AR SR e PR R 7 (UG 4K 33 ) 367 A
LY B BRP B TR AR B RN EARE
B EORPE S RS BTG RORRRS B
P BEAKURIEES BN T E) , 15 Logistic [|]1H
M, R BRI 8 AR (B B TR
KN FeARBE B FEAR KN Bl g | 5 B Wy e s
FECH TR B ) S5 R4 J Z B B vk b 2o B A
KAE(P<0.05) ,9 AP (Heim) ehr AR B T AR
BB EAK/IN MEARE B AR B | K
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TR ) SRR A& A vE B B AT W AH O (P
<0.05) (% 4),

*3 ZFREAZEARPERRELTERREICANES
& F R 4HIE

Table 3 Characteristics of 16 ecological factors in habitat
plots of goral during summer and winter in Zhouzhi Nature
Reserve of Qinling Mountain

A CES:yn KR Mann- P

Whitey U

tests Z

3K (m) 1966.72+46.87  1686.81+31.88  -4.583  <0.01
W () 21.78+2.08 18.40+4.89  -2.588  <0.05
FREAIEE (%) 40.44+18.85 17.60£4.13  -7.797 <0.01
FeARFKN (em) 46.34%5.19 37.57+8.24  -3.241 <0.05
TR ARBEEE (trees - 20 m™2) 2.00+1.16 1.97¢1.12  -0.281  0.779
T ARBE (m) 2.27%0.12 3.43:0.14  -5.522  <0.01
HEAK/N (m) 0.97+0.16 0.87:0.58  -1.157  0.247
TEARBE (trees » 20 m™2) 7.39+3.60 421£2.36  -6.656 <0.05
TEARHEES (m) 1.31£0.39 1.70£0.39  -6.309  <0.01
R (%) 29.29+13.12 19.15£11.36  -5.188  <0.01
BRI (%) 51.97+12.18 23.48+10.58  -7.492  <0.05
RARR 7.14£5.44 5.08+2.28  -8.839 <0.01
PR (% ) 63.48+1.82 60.64+1.83  -1.111  0.267
B R B S (m) 2.51£0.22 6.37£137  -8205 <0.01
BRI 28 (km) 0.70+0.76 0.61+0.43 -0.871  0.384
BEAHTHHE (km)  1.5420.64 0.95+0.49 -6.099  <0.01
BB R T bR R

F4 FRBEAZAARPERABLEETEMEASH
Table 4 Binary Logistic analysis of habitat selection by go-
ral during summer and winter in Zhouzhi Nature Reserve
of Qinling Mountain

W L LS
B iR Wald OR P
0| - - 9.646 - 0.008
Wit - - 6.300 - 0.043
FARKN -0.073  0.029 6284 0929  0.012
FAWE 1.000 0314 10151 2719 0.001
HEATN -4586 1729  7.036  0.010  0.008
Bk -0.060  0.025 5705 0942  0.017
ey 0.676  0.219  9.541 1.965  0.002
N R ek 2901 1.330 4759 2183 0.029
AT A%
B FRifER Wald OR P

i) - - 3.676 - 0.031
Wit - - 4.736 - 0.034
i 0.116  0.039 8899  1.123  0.003
PN 0.961 0315 9290 2615  0.002
HEATN -3367 1311 6594  0.03  0.010
TEARHE 3115 0919 11485 2527 0.001
LR NS -0399 0204 3815  0.671  0.041
Bk -0.052  0.019 7342 0949  0.007
K R 2.678  1.050 6500  4.554  0.011

3 i i

A AR T A 3N R . BY .
IR AR (S J#E T 55, 1990) , I Ah 3h ) A= A7 1)
IS BE bt il B A % R L RR IR 45 X
TGRS ( RIS 25, 1992) |, it LL3h A~ 1A b 8K 23
R EIE G H S,

BERS A PRI/ X AR o0 1E
Al DX BEFABIF 5 T A AL B X R T
AR B S B ) ) — >t 35 FRAIE ( Danilkin et al.,
1996 ; A4 2002 ; F4h%5 2008 ; H FE @45 ,2009) ,
UEAh , FE A A B2 s Py i R B e A Ry DL,
1 (Cervu elaphus ) (H 5L, 1988 ; RAESE 12000) |
IKJEE ( Cervu unicolor) ( E/NHEE 1998) b1l ( Ca-
pra ibex) (IR 2011) %, fEIA BT, BARBE
P A AF 200 DU R B N T KA M
DX, AE R AR AN [R) 297 BB (0 A8 4k, B2 % A T3k
SR JEE P I PR PR RN R 1Y), B 3 H R Al T
L, FARBR AT, RER T Sk A TR
W, REBERS S HE S AT e BRI R B R I RR L b
AR bR M DX T AR 44 2 ol TR FEVS IR
&, EEEAR L TR il | 30 (i BE ik A B
o S ERCLE T A R 5 M b X T, AT (A5
KB EE B AN T LI B 2N T J gk £, 1)
BERTEA MBS IR LT 388 T X AT
588 R 11 L

Bl # AN R 253 4 B UR AR A, B A sh Wt 2%
SRR Y 6 5638 7 ( Rettie er al.,2000) , BERE
PEE BRI R 2, ML T4 R E %
TEREAR T EAR B | B i B I B A e 28 SR R
BYHEF L, By ARy R, 5
ZEYGIR S AR H WIS g P A Rk
EE ] 10 G ISP NS i B 7 VL 175 b WA SR 551 B
LR, M A IR AR B 22 BE R ik
MK 300 N0 T4 M O RBCE W, A
AEGYFEX TAER WA E T ELEWAE
M, EWRE AR B ER 8
Z &) A & ( McCorquodale , 2003 ) , BEF 31X Fl M =5
VR DX ) R VA b IX 1 245 M % O sk B T
HOGH B IR A IE T, R 2208 B S sh i R LA X
P2 PR 0 20 45 22 46 ( Gonzalez, 19855 ¥4 V6 = 4%,
2001 ; R E2845,2004)

Z U4 B F A 15 1) B 2% 1 52 2 2 i R 1 1 5%
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Wi T AL T AR KN TR FEAR KN FEAR
P B 25 R P B P P 2 4 3 4 PR R 5 e
AR Sk T BER A R BRI 25 . B EZ I
PSR , BEF A AR I e 5 2 (1] 25 Pk e B i A% 1 o
YA R IR BERMI ] T IR PR ARBUR PR Ir
ARHBEIE HEA K /N w3 AR Rl 3 i A Bg . 7
25 TR AR B A BRI, SRS E AR AR
g, T RE I ARATER o AR ZE T AR OR R |
REEAIR T BERS I BRI R . AR A R L A [ T3k
FETT AR BE B AT EAR TR/ NS Ry R B ARG AR
B AHREZRG KRB L R I B S A L T 2
Bl AFRRWOR VLR E FEm A
(R A1 8 A 0 > kB D b BRI — A

JAl =R XU Z AR A B i B A SRR,
TERRORIANE )t S W T Bl A 5 o 49 v IR R ) 52 )
(RAE5F,2002) . H ARG, B EFE R A
B, BRI R 3E , (HJ2 B ZR BRI A B vy, BE %
T4 R AR I 43 R 22 e BRI A B8 o 179 b 5 AR L, e
DABEF AN 232 B iR 52, 74 7%, B BEFRAIT
VRN B U AT LASJAS B 22 R DR AR AT

JA AR X T AR Z PR B
TR ML DX {E R YRR B8 A BRI AN R, b R
ZA A A F AR B s RAEL B
fIREEAL SRR AME 8] b K MR SR K FTRI K [
I TR & 22 BEF AN 22 2 BRI IR R i il 29
MTEAZE | [ S5 A B R A, e T AR Ak K T 45 0K, B
o BRI M IX P B K IR R (A8, (R
FoXoF T K IR L A% 0, ZEA [) b XA i IX 1], 7R
DO AT L AR A DX A ZR B2 B 436 v AR L B 3 37 B
LA b DX, 45 SR B KR B H5IE (> 1000 m) ((HH &
@4 ,2009) , JA RO X BE & R BRI T
efor , PRB K IR W AR B 33X — R s TG 1] 3 5 Tm)
PRAPH X BRE 8 1 A 35 PR AR AL ( RAR SR, 2001 5 2% 4E
8,2002) o 3k 25 R AT BE 32 A [ Y A0 2% 1 A
PRAFAE BT 5200

ZEUE Y B 1 32 B R EOA 4 # %Y ( Panthera
pardus) BRRE (Ursus thibetanus ) 14 ( Aquila chry-
saetos ) 55 | WANMBAFTEMFE IR L, BRAE AR S TEAMAE 58
PR R BLBER (A, AR B A SR Ui 10 2%
S, ZR 0 i [X 3 i e € L k22 | 7 A 2 A )
W8 AT R I TR 1 B i A A7 5 A, A
T ORI R RIS B 1Y LR A R U M BURF T
RICAT 50 - (1) % 5 b 85 21 S ) i A AT ol ik A7

FEDT T sE OR X AAR A , R 2 A5 R B A Sh )
FE R AR 5 (2) AR T 2 7 T 5 Xof 22 1 i T N 5%
FRERICAE B, B 8B R, B 13 % AL A FEA
PRAP DA XI5 (3 ) 98 T 3 A 3 MU A B A B g £
PEREL R XN BET B LR 2 SRR
ARFITFRA A7 54T 9, 8 RO X A SR IR A T
PR ; (4) XFORAP DX 20 1l Js B R AT BOR B I AL
PR, S I s RO A R PR AR, 42 & s Rl A K
98D R DR DX AR S AR B IR A 2K
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