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Abstract; We studied summer feeding and bedding habitat selection by blue sheep ( Pseudois nayeur) in the Helan
Mountains during the summers of 2004 and 2005. Data were collected by direct observations and examination of fresh sites
used by sheep located on 25 transects across the entire study area. Blue sheep feeding habitats were characterized by
montane steppe, smooth undulating slopes, distinctly broken slopes, cliffs, dominant trees ( mainly Ulmus glaucescens and
Populus davidiara) , no dominant tree, low tree density, low tree height, far away from trees, high shrub density, low
shrub height, close to shrubs, high food abundance, moderately steep slopes ( <30°) , steep slopes ( >35°), half sunny
slopes, low slopes, elevations of 1 600 —2 000 m, close to water sources, distance to human disturbance of 1 600 —2 000
m, distances to bare rock of 2 —5 m, and hiding cover of 25% —75% . Bedding habitat used by blue sheep was associated
with montane steppe, subalpine shrubland and meadow, distinctly broken slopes, cliffs, dominant trees dominated by
Ulmus glaucescens and Populus davidiara , no dominant tree, low tree density, low tree height, great distance to trees, low
shrub density, low shrub height, great distance to shrubs, food abundance of 50 —100 g, steep and shady slopes ( >35 ),
upper slopes, elevations of 1 600 —2 000 and above 3 000 m, close to water sources, far away from human disturbance,
close to bare rock, and high hiding cover. Selection of feeding and bedding habitat by the sheep showed a significant
difference in ecological factors except tree height and distance to water resource. Compared with feeding habitat, bedding
habitat was lower in tree density, further from trees, lower in shrub density, lower in shrub height, greater in distance to
shrubs, lower in food abundance, steeper in slopes, further from human disturbance, closer to bare rock, and had less
hiding cover. Stepwise discriminant analysis distinguished feeding habitat from random locations 85. 8% of the time. A
separate discriminant analysis differentiated between bedding habitat and random locations 89.1% of the time.

Key Words: Blue sheep ( Pseudois nayaur ); Bedding habitat; Feeding habitat; Helan Mountains; Stepwise

discriminant analysis
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REE—M N 2 000 ~3 000 m, 32210 EA BA K i SBRHE, BTEE 5 REERZ K HE, £
FETRDW, SEBA K, FEHRIBH THEE 8.5C ,FEZE 2 900 m 4bK) -0.8°C , A HjfEKE 200 ~400 mm
ZIE) B R B 2 000 mm AFHTEFERE 170 d, B2 IR BANEF I ERRE, HEgEES AL
I MBS JEHE (1 400 ~1 600 m) , LI HBBAREL JEHE (1 600 ~2 000 m) , L4 H-AKHE (1 900 ~3 000m) , I &5 1113
MAFIEE )45 (3 000 ~3 556 m) [?'
1.2 ASEFHNE

2004 412005 4E B ZE(6 ~8 Afy) X 2 1A F R BB MENSASHEN T B/MEE, HEEHRY 3 000
km® , (5322 BTAREY 172, MBI 2 ILA SRR BB 204 EEWEN AT I, 723 210
KAF/NAF R E 220 GO KWK AR e h S B R E FREARREFLRET 25
KL RIS VA YT B BN ] LB AR iR, BEEZR 9E 15 m, 2004 4F 1 2005 4EB9RELR B 53314 251. 7 km I
242.4 km, FERBER TR ZINAFWEMNIA LS IE, QR LR R | LM EARE A | L e AR
TG 7R LLIVE NS fa) 3 4 Fp2eB

FER2Z 1L, 2R BB R A D) 10 000 R4 MR A a8 42 B R A3, B Y R L
EHATRER, AR THREESINERL TETESENE, FEEENREERRTIER. UAFHNREH
FFD,EE—N10m x 10 m B, EZHESPOLERE—NS5m x 5 m B, F,ZES5m x 5 mFEHE
FORAANAEBRE—N 1 n x 1m B0, BNRAEBNHERAREDREE  WREAsE0ENEBE TR
IR LA B M 2205 R 0 5% BB 19 B R A5 1 e FLEN B, AR 4 BN B M Py 28 S5 ) B EEAR B e A SR R D
B A ], SO R R A B 3 d WENSHEITIE . eAh, BRBA FENER, R B X B HENE A
BTN E, BNEAERETHNREFEANBANEFRREEREST, 25 WET 218 MUREERHES M
142 ANENSASERE T . A TR E R 22 10 A BRI ENB AR SR AT RS 4, FIR ZE PR R B AR 23R e AR
(GPS) &% 2 000 m B —MEEHF , HiXE ik ANEN AR BREAEEHT , IEME T 105 MEEHT .
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PR R B R AR IR R KRR A TR (BEAR A EE R A e gt 18 AT
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0, Teng &0 HAp 4 SE TS RAIRESES,
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KA Chesson’ s YEREE 7 4344 E 3B FAIEN AR 3E 18 R RE TROMERME, HITBARWT
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A, WO B R R, r o IR BOFUR R, p R BIR § BT RAEG . S WoRT Un(n RHEFEHIRIRE
RO WA ARG TR i, 5 WNT /n it a2 BRI 6,

AAFRT R B 3E R MENS A SR PR AL BRI S e fr 5 A 25
TH®ESE EREBFEZF . ARAESEETTE 2 DMk AFAE) Mann-Whitey U K 3038 B 245 S B BRI
ENEAEFEFT AR SOARE JOAER EARE EARE EAER RYFEE S SRR E B
TREE R O TIREE RS B ARA BE B R AR 13 M S T ERET

FHAHEA ) Kolmogorov-Smimov Test K IRIF AR JFr AR K JrAER JEREE EARE JEARE
B RYFEER T R E BUKIREER Oy TR  BARE B MRk 13 MAESE T REHE RS
ZIESMA . B TEREAFEIESD, BT8R a5 R A 2 A 347 3 BU 1 B S AR
BT SEERT NAESHETET 0, SR mA F RSN R MENSASE R XEE T, fAH
SPSS13. 0 BATBE LA BT, BT BT RGERRIMEL
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2.1 EFAFNPEMENSAESAENE TN — BT

W2 WA F BRI AR H 20 T I HARE R, HUE 5 g ek 3 B B R R 2,
PURAFNLG R ICETARETHR , TAEE <5 B FTARRE <4 m FERERE >1 m, EAREE >4 #R.ERS
B <1.7 m JERIEE <0.5 m, BYRE > 100 g, EHE <30°F0 >35° 52 EH 2 FHIE T AL, 4Rk B 7E 1 600 ~
2 000 m,FE/KIREE RS <500 m, A K FHEEES % 500 ~1 000 m, FEARAFERS % 2 ~5 m, AR N 25 ~75% (%
1), X ZE FMIFEELNENS B LUTRHE , A7 T LU Mg AR IR O 55 L A A B ), TRy B
BRI AR E, IR AL A ETTARBICR , FTAREE <2 R FTFAEE <4 m FFARER >3 m, K
FHE <11 B EREE <1.3 m JEREE >1.5 m, RYREH 50 ~ 100 g, FEH >35° KR LA, BIRE
BE7E 1 600 ~2 000 m 1 >3 000 m,FE/KIBEFERS <1000 m, A\ K THEEEES >500 m, FERAFEES <2 m, Rk >
50% (#% 1),

F1 EFAFNPWRAEBZEE 18 #ESREFHR AMLEE
Table 1 Utilization and selection of 18 ecological factors in feeding and bedding habitat used by blue sheep during summer

’ Ep)
waae Nl il
P _ HERH _ HERRH
BT %31 gy Ti(m = 218) o r(n = 142) o
Factor Category (n = ) Feeding habitat ’ Bedding habitat )
Expected i Preference K Preference
) actual proportion actual proportion
proportion used
used used
gAY I #BE JRHF Montane grassland 13.33 9.18 0.175 14.08 0.249
Vegetation type BB AL E JFHF Montane steppe 36.19 77.98 0.546* 56.34 0.371*
IJ.I:HE%I‘"‘I“%‘% 42.86 5.50 0.034 21.13 0.117
Montane conifer forest
TE R LI AN .
Subalpine shrubland and Meadow 7.62 7.34 0.245 8.45 0.263
HIERHE SRR .
Landform type Smooth undulating slope 15.24 22.94 0.293 2.82 0.035
PRI AT
Moderately broken slope 36.19 20.18 0.109 8.45 0.045
AR
ﬂiﬂ,‘ﬁ%ﬂ@jﬁ 24.76 33.03 0.261° 50.70 0.396
Distinctly broken slope
J 18} J 18}
AAERABNES 9.52 1.83 0.037 1.41 0.029
Scree/landslide
=B Cliff 14.29 22.02 0.300° 36.62 0.495°*
HFTEAR KMy Ulmus glaucescens 24.76 54.13 0.411°* 38.03 0.210*
Dominant tree 4% Populus davidiara 1.90 1.83 0.182° 4.93 0.355°
LAY Juniperus rigida 7.62 0.92 0.023 3.52 0.063
53 Pinus tabulaeformis 12.38 1.83 0.028 7.04 0.778
HIGESAZ Picea crassifolia 17.14 1.83 0.020 1.41 0.011
IRE 8 Mixture 9.53 4.59 0.091 5.63 0.081
FTH No tree 26.67 34.87 0.245* 39.44 0.202°*
FREE <2 36.19 56.88 0.529° 73.24 0.701°*
(tree/400 m?) 2~4 30.48 37.61 0.415* 21.13 0.240
Tree density >4 33.33 5.51 0.056 5.63 0.059
FAREE (m) <4 59.05 91.74 0.660 * 84.51 0.587*
Tree height 4~6 9.52 7.34 0.327 7.04 0.303
>6 31.43 0.92 0.012 8.45 0.110
FrARIEES (m) <1 26.67 9.17 0.121 11.27 0.144
Distance to the 1~3 39.05 40.83 0.367* 19.72 0.172
nearest tree >3 34.28 50.00 0.512°* 69.01 0.684
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gk
Ea 5 P n=amy EERE g, BRER
Factor Category (r];x;ecte d) Feeding ha.bit'at Pn efer:ence Bedding ha.bi?at Pn efer:ence
) actual proportion actual proportion
proportion used used used
EAREE <5 70.48 45.87 0.151 78.17 0.527°¢
(tree/100 m?) 5~10 21.90 40.37 0.429°* 21.83 0.473*
Shrub density >10 7.62 13.76 0.420° 0.00 0.000
HAEE (m) <1.3 42.86 57.80 0.472° 80.28 0.730"
Shrub height 1.3~1.7 27.62 33.94 0.430* 10.56 0.149
>1.7 29.52 8.26 0.098 9.16 0.121
HEAREE (m) <0.5 5.71 18.35 0.649 ¢ 1.41 0.106
Distance to the 0.5~1.5 46.67 55.05 0.238 15.49 0.143
nearest shrub >1.5 47.62 26.60 0.113 83.10 0.751°*
EMEEE (/5 m2) <50 36.19 0.00 0.000 21.13 0.170
Food abundance 50 ~100 11.43 1.83 0.079 19.72 0.502*
>100 52.38 98.17 0.921°* 59.15 0.328
3 ) FHY% Sunny slope 24.76 21.10 0.282 12. 68 0.191
Slope direction ?jfjjf;ﬁm 4 balf shady slope 29.52 36.70 0.412° 21.13 0.268
BHYk Shady slope 45.71 42.20 0.306 66. 19 0.541°*
3 {iz Slope location k3 {i Upper slope 30.48 16.51 0.172 66.20 0.700*
iz fiz Middle slope 43.81 40.37 0.293 23.94 0.176
T fii Lower slope 25.71 43.12 0.534° 9.86 0.124
3 & (°) Slope degree <30 28.57 34.86 0.406 * 14.08 0.172
30~35 34.29 13.76 0.134 28.17 0.286
>35 37.14 51.38 0.460 * 57.75 0.542°*
EHREE (m) >1 600 13.33 9.17 0.175 14.08 0.250
Altiude 1600 ~2 000 36.19 77.98 0.547°* 57.75 0.378 %
2 000 ~3 000 42.86 5.51 0.033 19.72 0.109
>3 000 7.62 7.34 0.245 8.45 0.263*
BEKIREE RS (m) <500 3.81 32.11 0.831°* 19.72 0.621°
Distance to water 500 ~1 000 19.05 21.10 0.109 53.52 0.337°
resource >1 000 77.14 46.79 0.060 26.76 0.042
A TIIER (m) <500 32.38 27.52 0.280 1.41 0.015
Distance to human 500 ~1 000 31.43 44.04 0.461° 30.99 0.340°
disturbance >1 000 36.19 28.44 0.259 67.50 0.645°
BEAREER(m) <2 27.62 17.43 0.144 74.65 0.657*
Distance to 2~5 9.52 27.52 0.657° 11.27 0.288
bare rock >5 62.86 55.05 0.199 14.08 0.055
R (% ) >25 21.91 5.50 0.054 2.11 0.031
Hiding cover 25 ~50 13.33 26.61 0.431°* 3.52 0.086
50 ~75 17.14 25.69 0.324° 19.72 0.374*
>75 47.62 42.20 0.191 74.65 0.509 *

= L

2.2 RFAFREMENSASFESHE T R

RH R FEHE A FR B ENE A B AR (' = 47.36,df = 3,P < 0.01) HBRIE(" =
374.83,df = 4,P < 0.01) fE#FFA (S =33. 55,df = 6,P < 0.01) K[ (* = 56.16,df = 2,P < 0.01)

represents preference
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FIENE (x* = 341.56,df = 2,P < 0.01) W3k b HFEHEBEXER . Mann-Whitey U K33 I R T4 ¥ B
BAENEAERIET AR R EMEKRER FERABE (P > 0.05), MAKRESHFUEFBEH (P <
0.05) . SEEASMILAFMENENDERRATAR G LEREOE EARD R HER . aYF
B R FE R GEE AN T BOE RS MERROE R (R 2)

£2 BZLAFEFRRMEEAESR 13 MESEFHLE
Table 2 Characteristics of 13 ecological factors at feeding and bedding habitat used by blue sheep during summer in Helan Mountain
REER B AER

iﬁgj factors Feeding habitat Bedding habitat Mannt;::liztey u P
(mean SE) (' mean SE)

FEAREE B Tree density (ind. /400 m?) 1.50 £0.13 1.11 £0.12 -2.161 0.031
FARIBE Tree height (m) 2.24 £0.12 2.48 £0.22 ~0.330 0.742
FrARPEES Distance to the nearest tree (m) 18.83 £1.55 21.34£1.95 -2.115 0.034
HEARBFEE Shrub density (ind. /100 m?) 5.38+0.29 2.83x0.16 -6.533 <0.001
# AR B Shrub height (m) 1.12£0.03 0.74 £0.05 -6.811 <0.001
V& A JEES Distance to the nearest shrub (m) 3.67 £0.46 5.88 £0.64 -7.883 <0.001
B FEEE Food abundance (g) 876.09 £32.71 344.28 +32.79 -10.348 <0.001
i & Slope degree (°) 31.29+0.82 42.23 £1.13 -6.693 <0.001
EFIREE Altitude (m) 1 905.51 +28.66 2016.20 £41.25 -2.151 0.031
¥E /K JEHEES Distance to water resource (m) 1 167.35 £66.06 909.72 £51.37 -0.991 0.322
AN THPEES Distance to human disturbance (m) 1026.84 +80.06 1542.54 £94.05 -8.749 <0.001
PEAR A5 ES Distance to bare rock (m) 16.301 +1.57 6.18 +1.34 -10.552 <0.001
K& Hiding cover (% ) 65.86 £1.57 83.36 +1.31 -7.376 <0.001

2.3 HEEAFWEMENSAERAESETZEL A

MBRHARIDTER (R 3) B, EXGBEF T SEEF T BA 8 MESEFAEER, KR
HEFRMRICHEY B E EARRE FEKIREER BB EAREE EARER ARENFTARER., H
X 8 ANME B R R B A B AT X 06T, IEBR I FI R Ky 85.8% , MAEXFENEHT S
HEEHT A 7T MESEFREER KR FERE R XM EE K IREE R EAR B BEREER AT
PR EYEEE JEAREEEARER, BiX 7 A2 80BN 7 BN NS AT B #i T X 408,
EBHIHIZR Ny 89.1% ,

3 itig

BERZIEFWBREMEN AR M Z B E R 1 600 ~2 000 m B LURM AL A R HE I A
BRE T BEE AT AR BB AR ERE KR GEE A TR WA ERR (R 1),
o R 2 LA F B MENE Y 18 MEFE T, BRI AR EMEKRESTEEZ R, HA 16 MES
HFWARIFEREER(R2) , BLHH TSR BRIIAREREFAERE SRR 2 10E F B Eh
BASEE LAEARKTIR(ER 3) , XBAE TRITWTN, Bl FZIA YRR S KR E GBS SE
K B BESENEW, B 2 a8 FEXNREMEN AR GEE LA —ERNER,

A FEIHLX A EFGEFF (P, n. nayaur) BZEFEBBEERRTRR, ENEEEREREELE 4200 m
Ph_b TR I P A R B A O BRI R A R BT, RS XA
R BEERAE SR AL, WAEEBRRZEN, HEZAEFEER 2 WA FE LRI RRENS A%
BABERASERENESIENES WA [F Z A7 T3 22 1A 3 R B E A ENE AR B3 A e B pa 3 Fn 5
HEEMASE (R 1), AR 22 1A 3 B BRI ENE A 5 1 1 88 v 34 22 LKA L A% R R 3 TR AR 2R T
A L MARE A, VIR 7 1 600 ~2 200 m, X SXIRASE I 2 114 R L BN A ERENLE
R EABEERNIR S R, AHRRV IR SR, B ETE RO IR B0 3 51k, (B 24
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BRI R R S BT | SR S (L A L B AR R A SR AR 2 R I E ER R

£3 HELEFRFNRMEEEERTSEERTESE FHESHRS T
Table3 Stepwise discriminant analysis of ecological factors in feeding and bedding habitat used by blue sheep during summer in Helan

Mountain
arsy 1
No. coefficients
BmEEE 1 BYEE R Food abundance (g) -0.643 0.787 86. 889 <0.001
Feeding habitat 2 KRB JE Shrub height (m) 0. 661 0.675 76.918 <0.001
3 ¥E /K Y5 BE BS Distance to water resource (m) 0.393 0.637 60..719 <0.001
4 Bk Hiding cover (% ) 0.699 0.619 48.853 <0.001
5 PR F BF Shrub density (ind. /100 m?) 0.413 0.536 45.531 <0.001
6 7 K BE BS Distance to the nearest shrub (m) 0.348 0.527 40.323 <0.001
7 SR AT Tree height (m) 1.022 0.516  36.765 <0.001
8 F*7KEEES Distance to the nearest tree (m) 0.458 0.505 34.106 <0.001
EhE A 1 ¥E /K Y5 BE BS Distance to water resource (m) 0.559 0.720 95.391 <0.001
Bedding habitat 2 K7 B Shrub height (m) 0.843 0.578  88.987 <0.001
3 ¥E3R 5 IR BT Distance to bare rock (m) 0.478 0.525 73.146 <0.001
4 A TFH#LEEES Distance to human disturbance (m) -0.543 0.475 66. 962 <0.001
5 BAY=EEE Food abundance (g) -0.601 0.454 57.872 <0.001
6 PR F BF Shrub density (ind. /100 m?) 0.859 0.423 54.509 <0.001
7 7 K BE BS Distance to the nearest shrub (m) 0.614 0.393 52.703 <0.001

SABRBW LA FHBEESE M, BB 2 0A BRI KR GEE AN T 502 %
BTFIAI(FR D) o KIERSPEEERN=AERZ " EERUTEAERTEEN, LENHENE
FHRET U —EEE _EWEAEXKIER, X7 XA B KB PR aRE L, BITE
%, BRA DI R 58 B R AR T DA AR A — ek 43 4% (B3R 22 1L T S A W T RE TS
BARIES FXK TR, FIE FmZEEE KR E IR, W2 IaFEEENEAEREERR R
fr (K1), X GEAFR 2 UA T R R AR, B AR BT L4 BRYCE 5, T _b 35 £ B4 B8 M4
AT L3 B BB 2 S BB A TR R S AR IR o RS8R 22 1Ly 3 TEJ 8 o 75 I K I R 3, T L P R
RRERBG(FE ), TRRERATHMESHRE. SRERNAEESEEREM TogMEE™",
XTSRRI X B BEERFEE X, BEEFEHNESTFHEE RS ~20C° FoAKRRHE N S ~
25C " TR E R FHIRE IR 1.9 ~23.5C™ BAAK 3 MR M BRIE AT 280D, (B B IR A
REZIWEWERT AN,

IR B S B S s SRR B, S AR S RE B A R SR B Y B L sk IR
BRSS9 32 2 . Reneker 1 Hudson'®’  Demarchi 1 Bunnell ) 7E %3 3% e ( Alces alces ) A7 RRST I
R BT % KARFRHZ (thermal cover) IRIEEMITEIEZ . SR Peek %1%l Merrill ™ 2% Bi7E B KA
PERDE BRI X WA TR REVR BRI R MR . BT Z I RARIRZE 1 1L st bR vT 3R78
PEF T 42.86% , W] —AE A KB M ENS A A HIUE 5. 50% 1 21. 13% 24 3 8 L AT iR
(F 1), RENAFELSZNESEERAEZRLMA A, 3221004 2 F A X BA 4
AR 7 AR e R 2 KRR R I B B I AR S

S5RZEREERAL, AFHWEEERRA YT EEMR GZEKR BE X EBE AN TIAERERE
HIRHE (3R 2) , BEHAR TSGR BIELE TRX— /(K 3) . BARZIAFERSER PN T XS
IKEYTR , TiZEENB AR T3 i T XHBR R0 7 oK, X 7E 0 i & A B KRR p B B . AERS
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R, B ¥ B E BN KRR BRI (Uncia uncia) MR Canis upus) = 7 T BENBARN R, 528 F
TR BB B S S M2 s B EEREL, W% (Cuonal pinus ) RAIEH (Lynx
lync) %7 20 140 80 4P HALD ™ . BH 2 1A FRAREFBUE R BIERA WEN AR (R 1,
2) , X BB S AF RS HRIE A X, B 5P NS BRI, F <10°89306 X, [ it ) T Halt A
HEFHER . WAM, XIFRAEE XPL T 2 1A 2 ENE S AT BT A N B T LA — 340 R, R PR
BRI, MAERZH TAFME AR B3O (R 1,2) , HCEGEERA 7T LR O, [R bk T UE
LA TR B R BUR HH R YRR, AT X B AR IR B9 B
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