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Multi-scale analysis on wintering habitat selection of Reeves’s Pheasant ( Syrmaticus

reevesii ) in Dongzhai National Nature Reserve, Henan Province, China
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Henan 464236, China) . Acta Ecologica Sinica ,2006,26(7) :2061 ~ 2067 .

Abstract: Reeves’ s Pheasants ( Syrmaticus reevesii ) is a threatened species of pheasants, which is endemic to China. The
wintering habitat selection by the species was investigated at three scales (10m x 10m, 115m and 250m scale, i.e. 0.01 hm’,
4.15 hm® and 19.63 hm?, correspondingly) in Dongzhai National Natural Reserve from 2000 to 2002. In addition, the
characteristics at distance scale were also investigated. At each scale a range of habitat variables were compared between used and
control points. At the smallest scale (0.01 hm?), the variables influencing wintering habitat selection were slope, tree coverage,
and the interaction between the cosine of slope aspect and shrub height. Reeves’s Pheasant preferred sites were those with an

aspect exposed to the sun, a gentle slope, higher shrubs, and high tree coverage. At the mid-scale (4.15 hm’ ), the area of
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shrub, broad-leaved forest, and conifer forest were the key factors. Shrub cover was lower around the used points compared to the
control points, whereas broadleaf or conifer forest cover was higher. At the largest scale (19.63 hm®) , broadleaf and conifer forest
cover, and there interaction were the key factors. Habitat use was similar at the mid and large-scale, and it seems that a mosaic
of habitats is important to Reeves’ pheasants. Moreover, the proximity of beach and farmland was important of winter habitat
selection. According to the lowest AIC and AIC, values at the mid-scale, the characteristics at this scale were stated as the
ultimate factors influencing the habitat selection of the bird. When considering a range of habitat variables at all scales within a
multivariate regression, the most important variables identified at each scale were conifer forest cover at the mid-scale, broadleaf
forest cover and the interaction between the conifer forest cover and shrub cover at the large-scale and distance to beach and
farmland . Overall there were differences in habitat selection by Reeves’ s Pheasant at each scale, and some habitat factors have an
interactive effect. These results highlight the important of multi-scale analyses when considering habitat selection by Pheasants.

Key words: Reeves’ s Pheasant; Syrmaticus reevesii ; wintering; habitat selection; scale

HTFEENRNS A AESEST, ARsIYHRE B hEESAREARMAEER Y, UK
BROBMER YT ERKRE EMEREY . Bk, WA —MRE L REM SIS bk
B AHERYAFXERABTROFEESE E MR E (observer-defined) M AR IBIBHENEWEYFH/HERTHE
(organism-defined) B , F &5 R AT BB H WA R LFRER ™ . N THREBF AWM I RMOMEHEREL, EEF
BEEZAMRE (multi-scale) E#FTHIF -

H K B HE (Syrmaticus reevesii ) RRERALHER ANER I RELA RSP HEHINWAHRZ
M a R, DENASKRENBEIFEEE — MR Y  HAELEFH —LERNE TR
K, R AF-HEABKEEMBMEEFR P ESBTY . CHARRRY, BLPNHHS TR
REMERFEERNABETZ-%, B, IAACKEEELXZHH B ERX TRYMHOREP T
EREEER L,

EHXLBBUER BRERLE Y ERANTHEABKEELSHNESIRAMEHAA. BER, %F
R EEREXBEENE, FEZRIAARXBEHRE . A XMEZHTOEM L EB3SER, EZIRE
EMERERFBRREFXANEEK BRSNS HEFEITERARR, LUE I H 2 F P g7 Es
2AKE
1 ARMEK

ARV FHEEEHRINLERNEEERE A RFEP K (114°18' ~ 114°30'E,31°28" ~ 32°09'N), #%
RIpPX A FIE AT R %, TEBERE, WE000, FLHSE 15.1 C, BEH 227 d, EMKE 1208.7 mm;
WHEBAAER BHERE, B ERRMK, HRMEAAXEZ N 300 ~ 500 m, Fig EWTHEK 827.7 m,

PR XEER Y2 HRAH BN RICHE. BXZXWEBRAR REMHSSS R,
2 MRAE
2.1 HERBRE

DHEFEOmx 10 m(UTFTHRHR IO RE) IS m REM250 m RE, Z#F 10 m RERE N HERER
WA RS R R RRRTE I BE LR A RS HoT B LR e & BUIZ R B Y AR 4 48 R
WA ERER BT 20 m M 1S m RE,RENUXFAMNKE N EZHE, 4 56EMS FRERER
BHEMFESIXEREEZLXERO,

2.2 BiEWE
2.2.1 WHEMELE WEMGEERBETHERFEHEIEEE, U 1999 4£ 9 A K Landsat TM ;Z R E K K

O ®RER. BEKBME(Symaticus reevesii ) HEFH X SWERFHFR . ARMWEAEE LI
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Hit, RIEXBREROSPENIGOm x 30 M) RERET THRAOSHEENABRKEENIZIRE N, &
AR X 34 1 ¥ (Shrub) &1 M- #K ( Conifer forest) . ¥ i #k ( Broadleaf forest) . 7K i ( Water) . i & # ( Beach) .
4% H (Farmland) . J& [ & (Resident) « % [H] £ % (Unpaved road) ./ B (Paved road) 2%,

2.2.2 WBHBSHEHME

(DERKEHEEDAWHE EHEAK/RPENLAAE BEK RS RF T ( Phasianus colchicus )™ ,
FHNAERR MERTAATRPFEPZORA, MEEFEERPRWLRRUKERONERBS %, %
BORABAES N, —EEZMEHNREAYHAE. FRAZRERPRIBELCEKA, B TREAEKEE
B, HUEWUEMPE EE VERERTERBEREN A . MRALBELE, AIFERBH ZIHRIFH1F
AT A B EAHERENOLE, I CPSWE ., AENRRHELE, TERKNERNE MESEHEE,

)1ImRE UAEKEBREMEZSSAIPLO, B 10m x 10 m BT, MR 12 MBSO 3%
B FAKE FTARE EARE . EARNE FTAZE EAZE ELAZE I OnEEE20mEEE.
5.0mBEHEE). WEMBERARILENE, TFRBE(m) EAERMUERZENEEK, REHRL 6.28 #15;
AR BANEANBEE(m)ENEARENSEYH#TEN ZEUESL(%)RR, HPEELXM 100 B
EEEEESHUMAT  EMBENEREE 10 m x 10 m BEFFREYLESE 10~20 M8, GBS BN
MEHERE, AR AR EENFIEENZETWEREE . FARMEARNIFMEE I0m x 10 mBE
FHUE, EAEYHFEES I m x 1| mB/MEFREB, BEKBRBFER K 10 m x 10 m HEF K E &S
ALHNED E 1434 AEW1IAN 1m x 1 mB/PRER EHTENNMEFTPEREYNRFE, RELYE
fER 10 m x 10 m BEJ B A K ) B 4F4E

FEARBE AL AT [ E BV E— A7, HEE RS A EH 25 m 50 m\75 m 1 100 m 7 BEHLE&E— M
BOEHAEANRAER MENSHSAAESHE,

(3)115m M 250m RE 7 ArcView GIS 3.2(Environmental Systems Research Institute,1999) # , i+ 8 — 1 3%
FEHREKEELEZE S ANB/MIBHE ; HPALEEHRAIBATROZBHAB IR L U UKL E
T R EER 1AM 100 m B, RN B AT ME XM X, EXBXAEE 74 MEVLE, KP4
SEEATER A FUKE SR, ARG 65 3 B R A RFX B A5 SHEE TR EAEm, U
FAERFO, M 115 m 250 m KR I ESE 115 m Frp X AN S AR i AR ETAR, 250 m 28
PhIX P T AN CEEBEARFNRE o AR AR BEOK IR B M K H B R A VS E LB AMARKNER.,

2.3 BESH

3 16) B 48 )8 T [ 7 304 ( Circular data)™ | B H: IF 3% 48 (SIN) FI R 3% (C0S)™ 5 H At $ 4 — & 2 #r, H
FRBABEAFSESHA, EESFHRUARBEES A, B2 RARKEE. TR AL
MR ESRN, MRFEHBEFSIESO M, WMWK ¢ K% (Independent samples ¢ test) ; 4l 5 Ji
BEEARESIEASD i, WA Mann-Whitney U B3, ZR B E(p <0.05) W EEH AL,

RARFHENZES ZERFEHE BESITRELEWACKBENXRE T RPFESTBAR
B b AT B e R, % BB ] — R N A B A 9 45 — & AH B /E A (First-order interaction)™ . HEM AR Kk
TRENE - RAELER#TRTREMN, EERERT O NERBRTERNE - RALERALSEH]A
G4 o {8 A Spearman correlation 3 Fl AL BHITHE M, MR EEBEEML(Ir1>0.70), MEH R
H B AIME (deviance) AR, BERBAEY ¥ B, UBREHANEEMTEENE—-SMAEEREN
BEE,UBEKEBEMNFA AR AN BAENEEREHTRIESN, #—4H3 115m RE . 250m R E L KRE
BHENEZEMNTEAMATEA#ETREIN, UL2ATHERZWEEK BRSNS EFEME T,

AN RE E#MEIHSERHER AIC R AIC, ™™, AIC SR AlC, E#/, W% RE b8 S 173 &5t
ARk BEMSHERF B AT ™, AIC R AICc 1E15 B T Akaike 15 BARME, BLTE) Z I A TR AR A9 22
3%[23--7.5]O
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%Y n/K <40 B, — A arc.™ .
AIC, = AIC + 2K(K + 1)/(n - K - 1)

AP, K=EHHETEH M +2,n AEEBE,

BAER A Mean + SE R, HF Mean HE AR XK E,SE IR, I A SPSS10.0(SPSS Inc.,
1999) b #4T,
3 BARER

AHRFPENELSEKRN 27900 m, FHE LK F(845.46 + 46.37) m(n =33), FFHPILiEFE 71 HAHE
KRENES S,

WAEEEMET 59 NMRAESMSE EN M EEFRR 591, ZREL, AEBKEBELFEIN
WHEERE,H,FEAERERR, MAARZEERR(RD) . BLPEANERERYW, ZRELHWEHE
FFEFHRE FTAZEURBMARESEATENHELER(R2),

21 ABKEERLEHMNAATNNRAZ AERBEROLER
Table 1 Comparisons of habitat variables between the used points and the control points for Reeves’s Pheasants in winter

T HEA R A U 1 BE¥MME

Variables Used points Control points U-value  t-value  p-value
10 m n=>59 n=259
B Slope degree (SLD) 16.74 £ 0.87 24.07+1.18 ~ 4,594 0.000" *
3 18] IE 5% {H Sine of slope aspect (SIN) 0.21+0.08 -0.02+0.09 ~1.767 0.077
6] X FZ{E Cosine of slope aspect (COS) -0.45£0.09 0.04£0.09 -3.653 0.000" *
FR A B4 Tree diameter at the breast height (DBH) (cm) 12.90+1.17 13.64+1.06 -0.519 0.604
F* A B B Tree height (TRH) (m) 7.73+0.53 7.93+0.44 -0.355 0.723
R A FH Tree coverage (TRC) (%) 39.75+£2.86 29.58+2.71 ~2.371 0.018"
WA Shrub height (SHH) (m) 2.55+0.15 2.03+0.129  -2.548 0.011"
WA B Shrub cover (SHC) (%) 35.25+2.87 28.70+2.70 ~1.736 0.083
BA B Herb height (HEH) (m) 0.26 +0.04 0.26 £+0.03 -0.219 0.827
BEAEH Herb coverage (HEC) (%) 23.07 +3.61 26.89+4.19 -0.507 0.612
1.0 m 23 B Coverage at height of 1.0 m (C1.0) (%) 49.92+£2.38 42.63+3.19 -1.481 0.139
2.0mBHHF Coverage at height of 2.0 m (C2.0) (%) 44,07 +2.38 37.46 £2.66 1.855 0.066
5.0m JBE ¥ Coverage at height of 5.0 m (C5.0) (%) 41.27+2.93 33.48+2.98 -1.739 0.082
115 m n=171 n =65
115m Z R RIEAE I Area of shrub at 115 m scale (SHR115) (%) 28.56 +2.63 38.83+3.28 ~2.466 0.016"
115m 2 v X P B H AR BT F Area of broadleaf forest at 115 m scale (BRO115) (%) 54.25+2.56 26.19£3.17 6.933 0.000" "
115m 2 WX P4 AR B Area of conifer forest at 115 m scale (CON115) (%)  17.13+1.85 9.24+1.81 ~4.169 0.000" "
250 m n=171 n =65
250m WX P3N E L Area of shrub at 250 m scale (SHR250) (% ) 30.75+1.94 39.79+2.66 -2.744 0.007"*
?f;:r;lﬁ?*lzwmﬁ%ﬁﬂ Area of broad-leaved forest at 250 m scale (BR0O250) 49.82+1.79 27,55 £2.79 6.71 0.000" "
250 m 28 b X Py 4F AR TEF Area of conifer forest at 250 m scale (CON250) (%)  17.46+1.47 9.60£1.58 -4.873 0.000" "
B B Distance n=171 n=65
/K FE A PEES Distance to water (DWA) (m) 591.20+56.17 308.16+36.31 -—4.041 0.000" "
)] 18 M A BE B Distance to beach (DBE) (m) ’ 349.03 +21.90 498.99 +39.57 -3.316 0.001""
F| R B BER Distance to farm (DFA) (m) 523.01+42.22 176.05+30.82 - 6.485 0.000" "
3 E R R HIEEH Distance to resident (DRE) (m) 283.44+£19.06 192.53+25.03 2.918 0.004™ "
F| % 8 + B AIBEE Distance to unpaved road (DUR) (m) 733.31+54.68 471.04+51.85 -3.592 0.000" "
# /A B #BE B Distance to paved road (DPR) (m) 1568.44 + 120.55 1533.71 +118.41 0.205 0.838

* *p <0.0l3*%p < 0.05

7E 115 m M1 250 m RE b, B0 K R A o 8 09 DX P R AR AR/, T R AR A i AR R R (3R
Do ZHFEPKEREZHR 115 m RIE LB AR E AR 8 BUR 200 B 78 K R A IS ok £
BXEE T, M7 250 m RE b, $ bk A RE AR AR $F bk 5 18 6K T8 3R A0 A8 B 4 R X8R 4 3 B A B 3t
EEFEERW(R2).

EEHERLE AORKEHEEFNXEEKE KH. BRARS [ L BEE, A8 MEIL(R 1),
B EANERORY, AMBMANBRENEREERWAEKBERL T HERE(ER2),
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Table 2 Stepwise logistic regressions for wintering habitat of Reeve's Pheasants

REE WRMER K ﬁ% AIC AIC,

Scales Habitat types” Deviance
10 m SLD (-), TRC (+), COSxSHH ( -) 5 124.97 134.97 135.53
115 m SHR115 ( + ), CON115 ( +), BRO115 ( +) 5 118.76 128.76  129.22
250 m CON250 ( + ), BRO250 ( + ), CON250 x SHR250 ( + ) 5 122.67 132.67 133.13
BE B Distance DBE (- ), DFA (+) 4 144.26 152.26 152.57
115m x 250 m SHR115 ( + ), CON115 ( + ), BRO115 ( +) 5 118.76 128.76  129.22
115 m x Distance CON115 ( + ), BROI115 ( +), CON115 x SHR115 ( + ) ,DBE (-), DFA ( +) 7 92.05 106.05 106.92
250 m x Distance CON250 ( + ), BRO250 ( + ), CON250 x SHR250 ( + ), DBE (- ), DFA ( +) 7 98.12 112.12  113.00
115m x 250m x Distance CON115 ( + ), BRO250 ( + ), CON250 x SHR250 ( + ) DBE ( - ), DFA ( +) 7 89.09 103.09 103.97

* RPERHFE X Y55 1 H[F The references of the abbreviations in Table 2 are same to those in Table 1

A& 5 R B (single-scale) 0T B AIC FHAIC, 16,115 m RE L BB A K BEBL P NiK S
HE BRI RBR KR (K 2), 115m 1 250m REBIEHIZ XL REZH, 115 m REMEHAEH.250 m R
BER WA M AR AR (250 m RBE A4 4 k0 0\ T B A A L 1 A < B30 R R B R AN BE o B R K R E O
BHEHFER B ER I,
4 itig
4.1 WA

WERENHBEEHERREARKREER -—RELMEBBEFRNXBEAT XA NEAELBLEN
WEMEHF L MAWEAEN KA EBE REFRHE WA £, Xt % M (Accipiter gentilis
atricapillus)[m B F K B B ( Syrmaticus ellioti )™ | B I £ HE ( Tragopan caboti YR LB R R ( Chrysolophus
pictus ) B FWA TR UKL R, MEEHE FASENEAEEREMAEE FENAEKRERLH
HEHEHFENXBAF ARKERREENINXE, FAZERAMEARTERR. UMTNHRYEL5H, 8HE
KRBT O MEEHNRE " PREASERLLRER, X TSR BN AR S EA N FRERXHRN
BHXRAEX , B EEEAARARYPE, A KRBREFTEZ R R E (Mihus migrans) .35 38 % ( Buteo buteo ) (75 &
(Accipiter nisus ) 1593 ( Prionailurus bengalensis ) ¥ K& B . ZTEARE . F/MHAELA . ERAREH, K
ATHBEEERRSY , XRERT “ZHA"™ EFagKREE.

EASHRAZEVHEERANAERBENRB M ERE AER, MR AR ER K, B EE AR
B, AEKEREMA —EREEN, XRFEARZKMERK, ZAZHMBEHE, XTESFBHELBHIBERE
U, BN BRERE, AHREMESDEERAE. Bit, SEAEFHELEL, EMAEKEBEBRL LR
BHEENERMER,
4.2 115m 1 250m R

EEEZZAR/RPEZLOXMEEMBELRRH A, HKERMARREMN. 40K EE R R
#, EARBKEELAEMFMAERRRZ """ RHRELZY Y, BATERP X BB & E R b6 8
R, MEFIFAEPHRR, SHHAERRENEASGATKBEAMAMBRRE , BENMR AEEER
REE BB T RS54 i ARRBEE X R B 7EME A 5 41t AR BR A A8 B4 I X B e 4 R 0 A A S0 A 58 o ik
BEFUHABWERMNE, Hi, EASERNESCWEEHAZAEKERERSMEFNXBEAFZ — X7
RIELEME LB O PRE LA >,

MHA—ERANEARKREN TEME 2~ BARTUEEHENFEHEYRE, LR
TEERP MR RREBROMFRMNZHI . BR, B FREHALEHNHRE, BN TAEKBERX
FHENRE, BEEBN LR LA, FTRENEEAEKESE, A AAFTREAZTHENMALS

O W AEKRENERTHESHBBAARRT. L FTWEKXEBW L3, 2001. Sun, Q.H. The aggregating behaviour and habitat use of
Reeves’s Pheasant in Henan Province. MSc thesis, Beijing Normal University, China, 2001
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M, HE ZE115Sm M 25m REL AFKEELESME T A RERER, XA -BTERBRT BE
KREWBHEEN N ELER, B RARKFAEN R A UEEREENE, 1 aE RN R ERE MK, T3
B SRR NAEHELS, IERRMAVHARAMMOTEEEERY , EEEAARYPEX BT
KREASEINXBEX ORI, ZHUEFFEARAFRAEREEZWNAE I, X~ AR WAL ERE
MR MR B BT R BN

MRBATASATKREMRHERE PN —LHEHENER PR E MBESH HENERENER
BEMEWE T, EHE R RN AT, B0 A E R R4, B A T K AR A
M URERBBMNEEAR, T KEERASHER,
4.3 REMEEH

EARMSEREL FMABKRESRLAMBMEBNE FIRFEER. ERXWREL, BE
KREBAPH S EERSHZIMBPAUEHEERUARA R FHROEW, MAMER E PR ERIA
BEWEEENE MR T, MEBMEENERERREL MBS R P UFE, 28R (Agelaius phoeniceus ) £
BEMXELE  ERRENEIEE T EEZKENER, MENMEL BRENFENRAZRERZNE
£ McGrath E 2 WHIAEW . 1 h REL, BREEEN EEWEREZRZMWE, ME 10 m L LB
6ANAEMRES 0O RELHWERAEHMERNEBENTERNE, ARABEVWAR, WAZTKEREBLH
WEMEEEMBEAXWE 1Sa RE,EERENT K MBHERMNAOSKERERL S EENE W
BEMIEMEAR, X 5 McGrath %' 3 B B £kt B MBI R G RA HFE A E

Frost PR, R TR — TR HH BT EENEN  FEHRE- MM EORE, MEAFTEXRE
WHRB LT ZYAAH B TENEE ., BB AICMAIC, 115 m RELHERRAEBRLAMATK BN
BHEENTERE, ARAEURASRERANEEH, M A WIELHEMEEERERE FAEER
BE HuEEMEAMEET U EMEER, FAXMERLAERERRHES
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