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Scale-dependent wintering habitat selection by brown-eared pheasant in

Luyashan Nature Reserve of Shanxi, China
ZHANG Guo-Gang'?, ZHENG Guang-Mei'", ZHANG Zheng-Wang', GUO Jian-Rong®, WANG Jian-

Ping®, GONG Shu-Long® (1. Ministry of Education Key Laboratary for Biodiversity and Ecological Engineering, College of Life
Sciences, Beijing Normal University, Beijing 100875, China; 2. Research Institute of Forest Ecology, Environment and Protection, Chinese
Academy of Forestry, Beijing 100091, China; 3. Luyashan National Nature Reserve, Shanzi 036007, China). Acta Ecologica Sinica,2005,25
(5):952~957.

Abstract ; The selection of different spatial scales is critical when investigating ecological processes, because different patterns
emerge in spatial data at different scales. The wintering habitat selection of Brown-eared Pheasant Crossoptilon mantchuricum
was studied on four spatial scales (10m, 100m, 300m and distance scale) in Luyashan Nature Reserve of Shanxi from 1998 to
2000. At the 300m scale, the area of coniferous forests around selected sites was larger than that of unselected sites (F=
—3.116,P=0.002), and the area of coniferous-deciduous mixed forests was less than that of unselected sites (F=—2. 255,P

= 0.024), though the percent area of mixed forests was lower around the two kinds of sites. In addition, there was no
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difference for shrubs and grass. The results at the 300m scale show that the pheasants prefer to use coniferous forests rather
than use mixed forests that cannot supply better shield in winter. At the 100m scale, there were no shrubs, and the area of
conifer forests around the selected sites was also larger than that of unselected sites (F=—2.931,P=0.003), but for mixed
forests and grass, there was no difference between the two kinds of sites. The results suggest that the pheasants occur in
coniferous forests, and also freely use mixed forests and grass at the 100m scale. So it is concluded that after the better shields
are satisfied on larger scale, Brown-eared Pheasant can take more food by using all available habitats on smaller scale. The
distance scale applied showed some variables, such as the distance to villages and roads, had significant differences between the
selected and unselected sites (F=15.621; 6. 048, P=0.000; 0.018). Furthermore, the model based on data collected at four
different spatial scales was developed by stepwise logistic regression. Presence of Brown-eared Pheasant was best predicted by
the distance to shrubs, distance to villages, area of coniferous forests of 100m around the selected sites, height of trees and
food richness. We tested the model’s ability to predict the presence of Brown-eared Pheasant by an independent data set
collected at another study area in this nature reserve. In general, the model has a good ability to predict the presence of Brown-
eared Pheasant.

Key words :brown-eared pheasant; habitat; wintering; scales; logistic regression

¥ & X8 (Crossoptilon mantchuricum) &t R 5 & 58242 — JUCN,2000), R EFI A EEYHM, TEME FILMBIEK. U
MY I ENBEELE, S THEREGEDURBABBERITILEBO MBI, KAmEEHTESE®R 3 KK,
SRR 3 A TRFEE LV BBl Bk A 3R R Wb S b T e IR A AR AR BB T A TS E AR G R, X TR A M
PEMARFERTEFEHMED BT HW LSBT REAR ST LB A F4 8 5 g B 5 R
BFoE R M AL, M B AR A 2 T T A R RS RO MBS S N RE EXE B T EAD R, BRI MG RTL
AN TS A R R R R P, i, T 1998~2000 A BE LT L FIRP X RAL SN
REMBLGBLWESMAFEFTTHR BUBLAHEEBER HMENMAEERTTRR #ERAREEMEZRIK
M E BRI IE .

1 @A

FHEUBREARRPXAT B R W BRI, #8455 05 111°50'~ 112°5'E, 38°35" ~ 38°45'N, R X i i
214. 53km?® , KA #.0 X 55. 67 km®, Z M X 158. 86 km®, ¥R 1 346~2 787m, X & 2 1 441m. FFEKE 500~600mm, 4
LB 90~120d, EILFEM B (Lariz principis-rpprechtii) I (Pinus tabulaeformis) J 7= X () 2 #f .

ERPERARFETRMIRE: (OFEWNEERHA, MBELBRARIE, A 5ERBERN 60%, AERESMHILE
¥k (Quercus liaotungensis) , 145 (Poppulus davidiana) .41 ¥E (Betula koraiensis) MAME(B. platyphylla) bk, WREHEBE L K i
(Hippophae rhamnoides)¥ b, BFSMAZERT A 1998~2000 4F, B4 3 FML T, QOBRENLUROFER. Ul EZWR
B, 4 LB HBTE R 53%, Mt AR E BB K, B a0, FERFIIREFGHA. BFIMERR BN 2000 FHE %,

2 BRAE
2.1 BEBEHUANAE

KRB A (Line transect method) X BB LG WESI M A HTHE, EFRRXNEEBRAESWHEY 16 K, HPEE
WKM7 & . HTAZUFERZATR ERILR W RMTEERN 100m, X B4 FRFEE AR AR LUE B
VoL . AR R DM TS S St K B A A2 i ] B R Y 8:00~10:00 F1 16:00~18:00, % Ih 3% i 35 3 AU 45 18 AR B8 5t
BEEERE FHEE RAREREEN BN S A TAREILEIERERTHERN EAESREF 250
BEEME EAKENRERBMF#EE, i EEERERAX/D SRS A TEAE A S X 5, 3% 8% K E N8
A BTESLY. BIBMEHERLRBED E a WAEIEP R, E— LXK ISERE R DHHTE, h g 13
FEAT V5 SR A 3t 0 X B KA RE R AETE B AR . M E S S ARG S R F A GPS #ATEML, WM AR EREHIBME
BEWE T —~HIEFNE.

2.2 WEHAERKEE

B AANSERERFRELEELHNHSBFE N EDSNEFEHATEHUERMARMN. 4WNEHET 10m.100m
0 300m HARRE . 10m REE, Xt D38 1E 2h < SR SR AR IE #EATHF 5T . 100m F1 300m REE R 41 X335 30 /2 8 B Ay A B A 4iE 3
TS AEFEFTHE DX S A VA i B A TE I R0 100m, XM & LG IREE S5 S B 6 BT i S HiAEEE 4
300m, X A RE AR DX H IS ST W R IL BE 5, B L% 4 T 300m VRN X8 D A E A B E M & 5 — R RE,
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(D1om RE 78 10m £ WIRBUG R (ALT, Fl A BR R E W) BB (SLO, F AR b4 Ea 3 L& WD 3% 5 (ASP, #]
R g4 BID 42 (DBH, 18 8 F M2 K F d4em FRRKFHEZ) W& HIG) GERFABERT 4om FAEENFY
B FEREC A ESE ANUME AT SRR KRB EE COE 50em LTHEEE ANEHESLER .
Y B (FOOD, (Al . A BN E R W E=1; DB EL=0).

(2)100m RE @A s 0,100 m iiéﬁé?ﬁﬁlmﬁﬂfﬁmmﬂ(zm)Jf“rﬁﬁ?ﬁ‘d‘éﬁiB@Efﬂ(zm)ﬂﬁ&ﬂ@iﬁiﬂ(t}cbo

(3)300m REF LPAENLA A F 0, 300m 77 B 5 ARRE B (ZY3) 4 IR A M E R (ZK3) AR E B (GM3)
BB EGCI).

(OEEEBRE GFANZE WEHAREFEDAEEEANREEEOD . EERAWER O2) FHiERMNES
(D3) Fi B8 B 7E ZR Ak P 0 AU BE B8 (D), ,

(2)FN(3) 45 7% 8 i) 01 2 4 BF 95 X 48 48 B 307 4k 5 B i Maplnfo GIS 844 BRI .

2.3 HBEaE

% i Maplnfo GIS B 44R¥ 2 SR 5T B9 A4 B (1 = 100000 4T SR M . R B 3UF AL A R R TR TSR R vH AR R
HOEACKH., % GPS HEMABEEISHERDOEEELIRFAMBE P HTEEL.

Xt LA 100m I 300m A ZHBE X AEHE AN ER EEEANEZEOD . EBRSMWERD2) EEEYES
(D3) FIBE F 28 ZR 0K o 0 A5 B BE B8 (D4) 347 B2 B Z B0 JF 2 207 (One-way ANOVA), E 1% 30 5 5 36 15 3h A i A B4 76 bR
HAEREEFMBENKE. EEBWH KB IHBUE ST 68 A, B ABEF 23 4. RAZ &8 8§ ¥ BH (Stepwise
Logistic Regression) 7 % B W I W B BN EEP MR T, TEHFAREEMY BEKFERENR P=0.05,

I AR 10 48 X8 o B 4 4 A B30 e AR B Y T O R sk AT AR
B HTREHERaEEDMENEEN M ARANE. BR
IR B 1 7E A IR AR RO B AR T 31 A, FRIE Bh SRR 30
A, EEEBHEETE P=0.5 AR BEES TN H
ALY P>0.5 0, XM EHE T, F B/ DG4S 4; P<0.5 B,
FHEEBHMAEEL BEBI WA M. KA Michael %00 §
Somer’s D $5 3, ¥ 2 52 B RS BB F1 MO $6 45 -

D= (nc —nd)/t

R one hp BOW A S BR 4 A A8 — B LS L3 B nd R

TR LIRS AR — BN AR A BRI, DERE

AL 20D R U 0 B A ) B B 05 Sy
M7 7E SPSSIL. 0 M E AR 7 20,k

7 ‘ &Mk Coniferous forest E M Meadow
2.4 fGWNEHIE ST PMHk Deciduous forest == ik Farmland

RESEFHFRESHAEHBEISELLEELLRA =28 BAH Shrub
F,7E MapInfo KA FINBRBE BRI SEEFHER, &
NEEHE 3 NKFERIS 258 0.1,0. 15 F 0. 2. RABKEERE
HEBE BRI E TS
3 WRER
3.1 WEEhESIEES R AR LB

£ 100m R L, 15 3h A A JEE 3 A MR SRR R 4T m Ak 4T RTR S AR A B A, O HE AR AR A B, 35 3 R A0 4T b AR T AR B Bt
BTEESAF=—2.931,P=0.003), $rMBEXHMEANFEREEELER ., £ 300m RE L, ESHAMIEFESSWEESL
A GH AR A MRS AR EAR MBI RS, W5 AU AR R 0 B W TR WA S 8 (F=—3. 116, P=0. 002) , B AR 4T B S #%
T & o i T AR LL BB A0 (5 6 B 5 BB 4 IR R AT AR A T BB B M I T TR g AR (F = — 2. 255, P=0. 024) , T FEME AR AR AT FE
AHEREHELEEEFLE 2. 3).

EHRERRSAMES FERNESYBES TIES S D2:F=15.62,P=0.000;D3: F=16. 048, P=0. 018) , A7 §E
EEANBAEBRMERKPOANESLHELERTHE(RE 0,
3.2 BAWBHBEERFREEMMNE
3.2.1 HWHSBEENEF ZBHFRAKENTE MARKBHEEIFERNEERERLE 1.

B RS
Fig.1 Vegetation map of Meidong habitats
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300m REE b M B F RSN BIABERS, R U2 R B 18 X5 A 1 8 28 FE 4 /b; 100m R b, &0 ARE m BLR
M AR ER, RERELN B DS MERFEERERAN - ZE; 1om REE. HENRYNFEREEERNIER
MR A BEE AR NEE R AWERCREAERINBELAME MR FENEZT LR . EIE LB BT E ST &

ST BT R RO AR

Logit(P)=In(P/1—P)=—30. 3801 —14. 8621D1+29. 4490D2+9. 0782ZY1+1. 4035HIG — 6. 3882FOOD

1.0

_ Y O 3F#H3R Unselected sites
£ 08 \ 5B Selected sites
= 06
H 04
& 02

N L e 1

ZY1 ZX1 GC1
4 8E35R Habitats

B2 100m RE EREXESHMASIERSSERT AR LR
ZY1.ZK1 # GC1 43I %7R 100m Py 4k 4t BB S AR R A
B w1

Fig. 2 Comparison of the spatial components between the selected
and unselcted sites on 100m scale

ZY1, ZK1 and GC1 indicates the area of coniferous forests,

coniferous-deciduous mixed forests and grass of 100m around sites

L4 O 3E3%3h A Unselected sites
~ 12 | N &3 Selected sites
&
o
g 0.8
A 0.6
w 04
& 02

D1 D2 D3 D4
2 & Variable

B4 BEUEHRSEENREEETR O
DI RAEHEEANBEER D2 RNERRSWESR. DI XRTE
HEMIER M D4 REEFEFAP L RNER
Fig. 4 Comparison of the distance variables between the selected
and unselected sites
D1 indicates the distance from shrubs and grass, D2 indicates the

distance from villagers, D3 indicates the distance from road and D4

indicates the distance from forests center

3.22 MEHEHGEHNAEBHKEE FAZ-PIRHE—8
1R B4 BT S0 PR A JOHE , 0 BT EE L R B TS A1 B s B A
TTRE.ERIEK 2. LIRS, SRR M T RE /7 B4, T
GROUSETHEMNEEAS B, I HERXE I &0 T e S
(Somer’D=0. 87) & FIEIE 30 55 (Somer’D=0. 40) .,
3.3 iR S M IE BT

WO BRAHEHNEHWE T HEEEANER EER
AHEE . 100m WEASHANERMRAMGYETE. R
X P9 &t al bk 2 R AR AL K R F AL, 55 98 M N R bR A R AR
ML &F AR A B BRA B DX I EE MR YR Ak
M FHEARRRED, B AERLREMINEHNEYHF
EEXEANER. EEEAMER EFERSMER.100m 5

- 10 0O 3Ei%3h A Unselected sites
X 08 53l Selected sites
g 06
<9
3 04
% o)
0 , ks PN I S
ZY3 ZK3 GM3 GC3
H:B5 SR Habitats

B3 300m RUE b D380 3 2 5 36 6 3 R A 58 25 Al 4 AR be
ZY3.ZK3.GM3 Fi GC3 4> B & 7% 300m ¥ M A3 &F ot 4K, 6 IR 32
AR AR AR AN B B T AR

Fig. 3 Comparison of the spatial components between the selected
and unselcted sites on 300m scale

ZY3,ZK3,GM3 and GC3 indicates the area of coniferous forests,
coniferous-deciduous mixed forests, shrubs and grass of 300m

around sites

F1 ZPEEFFERAEREDEY

Table 1 Variables selected from Logistic Regression and its
significance
EE_E @Uﬂ%iﬁ;l‘ PRAEIR Wald 12 E%ﬁt
Variable Regr. coefficient S.E. Sig.
D1 —14. 8621 7. 3856 4. 0494 0. 0442
D2 29. 4490 14. 5806 4.0794 0.0434
ZY1 9.0782 6. 0998 2.2149 0.0367
HIG 1. 4035 0. 8800 2. 5439 0.0107
FOOD — 6. 3882 3. 2740 3.2740 0. 0070
Constant -—30. 3801 17.2923 3. 0865 0. 0079

R2 BAMNBANRBEICHERMEEOTNER
Table 2 Fit(Somor’s D)of model for predicting presence of Brown-

eared Pheasant at Meidong

R ETE R B
P Unselected sites Selected sites

<0.1 19 0
0.1~0.2 1 0
0.2~0.3 1 0
0.3~0.4 0 0
0.4~0.5 0 2
0.5~0.6 0 0
0.6~0.7 0 0
0.7~0.8 0 2
0.8~0.9 3 1
0.9~1 6 26
t 30 31
nc 21 29
nd 9 2
Somer’D 0. 40 0. 87
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WEH RN ERERESRUBNERET IR,

7E MapInfo A HIE FiR 5 MEFHRRAS%0.1.0.15.0. DWE R, BERI AR R 3. BEEWEFRESRY
ER#TREMT. B ERKBRTHIUERRLHSRETHERL,

3 HOCHERHEMEFHEZNIUSHE
Table 3 The rank and its standard of some factors determining

wintering habitat selection of Brown-eared Pheasant

EwET X

Factors Definition R 4% % Ranks
D1 0.1  >300m
0.15 100~300m
0.2 <100m
D2 0.1  <1500m

0.15  1500~2000m
0.2 >2000m

ZY1 0.1 0~0. 01km?
0.15 0.01~0.02 km?
0.2 0. 02~0. 03 km?

HIG 0.1 # E MK RHE Shrubs, grass and farmland
0.15 MM Deciduous forests
0.2 £ M- #k Coniferous forests

FOOD 0.1 &t Ak B 3 Ak Shrubs, grass and farmland
0.15 MM Deciduous forests
0.2 FHM KK HE Coniferous forests

* D1.D2.ZY1.HIG 1 FOOD 4} 5 % 7 BE ¥ 55 A\ 9 BE 38\ BE &
RAMER. 100m $REENHHANER. WERETYFEE
D1.D2,ZY1,HIG and FOOD indicates distance to shrub habitats,
distance to village, area of coniferous forests of 100m around the

selected sites, height of trees and food richness

0.86~0.95
& AEiSEL A Unselected sites
® GHal{f s Selected sites

1 BT
0.55-0.65
0.66~0.75
0.76-0.85

B 5 i AT S A AT
Fig.5 The map of habitat suitability of Meidong

KRGS RRFEEREER.

4 it

H T AT 8 9 495 i P AIE B R BE 9 R TR T A AR AL Bt
BHEFEENERREMNDHAESTRETHE, LHX
E—BRR"EHEHBERMXRBIAREREIRES
SEECY, EEHSSERDEFEAERBRG LR, &
AR ERFARE EXMAEARL O RERARN, #
300m RUBE b, 48 T X4 B ¥R 72 £t vt Ak 48 & 0 3 U0 3l T AR i
BERERE AR P ES X RHELE 300m BIEEN, 4
PR IR 3E MR 0 1 0t AR BE 42 LR 57 1Y BRBU AR 1R 48 T 00 8 R ik
B HBRAH W I 100m RE FSRWH TS0
MoEMHEERMWERRETUAAN, XTESHMZRE
BHAEX. FEANRIMARE FNREXFHREUE &
MREFFERITRBREREFEHNEY.

Meyer %"V7ER#h X B9 VG 3B 76 A 4RSS (Strix occiden-
tails) W8 S i B FEPF R AT, I T 800m. 1 600m, 2 400m 0
3400m F4NMERRE, LHENMRERPBHFRENER
M. 5B FYALE 800m R b, 5 b A RRAE 3 7 S A4S 0 B
MEAK REFAEUNEE BIOWEHEFFER
100m # 1om RETHEGEERAMER. £ 100m HRET,
HOEMHERYRIUEMER EESASEESHARE
EERENER. 100m WEAMHAOERBR, EERE
RATHEEINBRAFESH R EZN, B ER LR, AT
R kTE 7 10m RE L. WENRYHFEERFIRE
ERTR XEFINEEREEZYE. BLPEINEEE
BRMORAEEEBRHO TRE, XERTORRL, Bt
10cm X 10cm H/MBEFRE, G RKMMB TR FHREE S ME
A BRENTXI0ON HEFFERXLHBMEREXRHR
BEE, KERF M. AEERRBRMNERRE NEAES
HREEERGENEEERENER,

BEREEMNBEODAMERERSMWEBGHEATHERY,
EBAH BN ERERAPLABENRENELS
Bt RZERE PO BRI ES, B S ERA N GEE
MAMEBSSEEDHAHL, BEXEE2R AREFHAND
(35 D1—611m , 31 35 DL —617m) . IIE 3 5 367E
HEEREFRTFOENEEOOHKEPHIELT X—
SoBAWENEZERARE BEGENDIBTREDAGE
B R D4=970m,IEFHF H . D4=670m) . BEJE R A BHE B
N EHTFHRABEE BRSO RERA, MBI ES N
ik, NEEHERRNERXRE ERERAWERERS

SRR T 6 T B 7 B R B 4 SRR B ) T BB 7 R BRI H BB D A T YD AR T A0 o R R . A A 6 A 0 ot I A O
BIRH . MEDEE AN BWSR I EFE ST RETHEAUTRA  (OFSABTRHERE . AL S THREER
T35 4375 » {5 i T 46 S XS A A o B T 978 SR B R, MR BB R I () —BEEKHE MM A B IWAA. BEBRBSD
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