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Habitat suitability evaluation of Elliot’s pheasant ( Syrmaticus ellioti) in

Guanshan Nature Reserve

CHEN Junhao', HUANG Xiaofeng™ *, LU Changhu',YAO Xiaohua’, YU Zeping’

1 Nanjing Forestry University, Nanjing 210037, China
2 Institute of Wildlife Conservation, Jiangxi Academy of Forestry, Nanchang 330032, China
3 Jiangxi Guanshan National Nature Reserve, Yichun 336000, China

Abstract; Elliot’s pheasant ( Syrmaticus ellioti) is a threatened species of pheasants endemic to China, and habitat loss
and fragmentation have become the main threats to its survival. The habitat suitability of Elliot’s pheasant was evaluated in
Guanshan National Nature Reserve (GNNR) in Jiangxi Province from April to May in 2009 and from Dec 2009 to Jan in
2010. We selected four habitat factors, i. e. vegetation types, altitude, slope degree and slope direction, for habitat
suitability evaluation of this pheasant in GNNR according to the field survey during breeding season and wintering season
and the existing results of the previous researches in relation to Elliot’s pheasant. The habitat suitability evaluation criteria
were determined based on the used-available habitat comparisons and the resource selection index of each habitat factor in
different gradients. Moreover, we assessed the habitat suitability of Elliot’s pheasant in GNNR using the spatial analysis of
Arc GIS Version 9.3 and on the base of habitat fragmentation index. Elliot’s Pheasant preferred the evergreen broadleaved
forest (E,=0.102), evergreen and deciduous broadleaved mixed forest (E,=0.144) and coniferous-broadleaved mixed
forest (£,=0.138) in breeding season with an altitude of 400 —700 meters (E,= 0.385), a slope direction of 45 —90°
(E.=0.101), 90 —135°(E,= 0.124) and 135 —180°(E,=0.117), and a slope direction of 5 —30°(E,=0.264).

There were 502 habitat patches in the suitable and sub—suitable habitat of this pheasant in breeding season with an area of

E4WH .+ B SR RIS % B 55 H (2008 BADBOBO1 ) ;2007 4EFETLPE A FHAERA R (FEX 2 B) B 43R wi 5
#s B H#A:2010-03-22; f&iT HHA:2010-08-18
# WIHAE# Corresponding author. E-mail ; hxfwell@ 126. com
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3307 hectare, accounting for 28.6% of the whole area of GNNR, and the splitting index and the fragmentation index were
0.365 and 0.912 correspondingly. The area of the suitable habitat of Elliot’s pheasant in GNNR in breeding season was
1410 hectare with a splitting index of 0. 659 and a fragmentation index of 0. 958, while the area of the sub-suitable habitat
was 1897 hectare with a splitting index of 0. 545 and a fragmentation index of 0. 942. In wintering season, the Elliot’s
pheasant in GNNR preferred the sites with an altitude of 300 —600 meters (E,= 0.245), a slope direction of as 90 —135°
(E,= 0.205) and 135 —180°(£,=0.121) and a slope degree of 5 —30°(E,=0.295). At the same time, they mainly
inhabited in the evergreen broadleaved forest ( E, =0.165), evergreen and deciduous broadleaved mixed forest ( E, =
0. 147) and coniferous-broadleaved mixed forest (E,=0.129). The suitable and sub-suitable habitat of this pheasant in
GNNR in wintering season occupied an area of 2755 hectare, responsible for 23.8% of the total area of this reserve, and
included 514 habitat patches. The splitting index and the fragmentation index of these habitats were 0.443 and 0. 939,
respectively, and the areas of the suitable habitat and sub-suitable habitat in this season were 1162 hectare and 1593
hectare, respectively. The splitting indexes of the suitable habitat and sub-suitable habitat in wintering season were 0. 721
and 0. 639 correspondingly, and the fragmentation indexes of these two types of habitat were 0.996 and 0. 982 respective.
Our results suggested that habitat fragmentation of Elliot’s pheasant in GNNR was at a serious situation, and it was much
worse for that in wintering season. Therefore, it is reasonable to recommend that some measures should be taken to protect

the existing habitat of the Elliot’s pheasant, especially in the wintering season.

Key Words: Elliot’s pheasant; habitat evaluation; habitat fragmentation; habitat selection

K R AE (Syrmaticus ellioti) 3R FERFAT I th FUMESZ I 2 280 NI K T R SO B 3h i, S B 1 HbAvG
PERRAR L S P HLRE 1 58 , RIS B AR VESR . T A AT A SRR B9 T, F1 S0 R 7 2 b 5 4 v AR
AT B LS b A S 2 R S R W 2 O R Y B E A K, R R R AR R
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AAEEEY,
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LA BPANEAE S S A S T T A ST, B T T AR AR R T I A0 WA T AT
SHZHERF AN RFELZ T iR, 20 #4090 AR E A 387 BAR it is HIFIZHE B - R AIF 5 e B
BT AR 5T, L 32 2 P 28 A0 5 o0 X P % 6 G S5 I 28 TR S5 R AR 700 G L ke e Ak A g X
S5 AT AR T 1 S0 R e XA S I IS R Gt P g 2 B A A T 235 A R b T b 35 SRR AR 1T M
VAR HER S B A T ST SIRAR 1, (A WIAR AW K b 35U A B b 255 W S v
WA IFIE . WS R DR s BRI AR /)N B 1 Bl 8 A AR AR IRE R (BS0R WT) |, 500 o i G, e T R
WD I U A, B R AR ) 2 R I R A ) K A 1) B

S, UE IR IX A A5 b 7EA0 S M REpF e Y JEA |, iz H]“3S” (1 /2% RS HIIE B R 4L GIS . 428K
FENLFRGE GPS) BEAFING 2 i BALFE 5, X B LU AR DX 3 R HENG 5 M A 7 3 B VPN, U B LR
DX SR A 2 b R AP S (R AT A o A b DX W A i DR AP S (i 2 25 R 5
1 MR

TEPEE L A SRR X (28°30'—28°40'N, 114°29'—114°45"E) i TYL P44 PYAL A A B AR T, s B Hid
SCMIEL AR T L KDY BE, DX A SRR IRE A 200m , iz e ¥R 1480m, S TET A 11500. Shm® AR XEAAR L&
b SR T I B R B R A X, DU R DGR FE R TE R AR AR 16, 2°C AR R
KA 1950—2100mm , BFFFE X3 S AG ARARAR 1, 2 DL S Rl Pt R 4 9 ok o] Y S8 MR BT R TR SS
T, FESE B YA ETRE ( Castanopsis eyrei) . KHBE (C. carlesii) %5 ( C. tibetana ) %8 ( Cyclbalanopsis
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fargesii) F¥%(C. myrsinaefolia) JRZFE( Quercus acutissima) %, HATK BHERME T EE W EYRES R IH
LSEIS
2 WARAE
2.1 BHMEA

G Z A B Ah I A 25 R B B L0 A S RHER AN 3 RS 6 A4, A h B4R 11 HIRE
KAERY 2 A,

Z: R LR DX HUR IR L, AR O3 X A M T AEBE | 7K S K = i 1] IR 0 S5 R AE | SR OB 36 4
X A ACRPER SR BE L 8 2% [ il A B 2k PR A PR AR BT 25 1 SR WA IO i 2 it i TR SRR A
AR ATARANHE RN 6 25T B3 2580, 4311 2009 4F 4 1 —2009 45 H 12009 4 12 4—2010 4 1 A #47K
R A R AR SR AN A5 2 P 1 30T R R S A S OP E (id sk A SR BT P B, AT S e BRI AR
M R AEAE F AR PR ) AL E VR A R HEM TG 2 . Y& SIS R GPS #4737, LA GPS 2E 7 55
Sty B 10mx 10m KAETT AR R 76K O AU A3 & Tmx Im /ME 3L 5 A DURHAE 7 o
hZ W B L RELEC T B AR FHRE T A s B TR R/ N R A AR 0 %) PR A 9 R A
FHRETT o BENLECFERH 5 ABCF R S ICH B, B BT H T 3 A 4T S R AR R A 5 v s 2 Tl
fideffi (0—999°) , M {E AR 360°HT , LIZ E I 25 360° A5 EUG A IE (0—360°) 1E~ 77 ffi, LAEJL
Sy O° e i, ST T 2 20 45k, R R T 48 2 7 62 FA A, BURs 8 7 1) B A AR A AR T AL B T 1, 5 2 B 1R
SR PRI FHRE 7 ot SR A BE S (0—99m) 7 LAKFE S VEHLIE TR A FIE A R A8 5L 0 00 5, DL/INBE
VERLAS B S HLI0 B2 1 SIS R TR O BRI 45 51 A4 BRA 4% 53 4>,

FERT N E AT SR 120" G A BFANSEPRZ S BB 14 A B AR TR R A S0K MG S 2
B R eml SR OKIREE RS MERRA FROREEEE TR TR B K TR R EARR R B R
AT AR R
2.2 Hdlortr
2.2.1 TPRERARAAGE

AT R RE DT SRR R 7 25 5 LUAet X T 28 R R g 2 0 ) AL D0 B2 R 0 R 9 A 740 A s % Tt
Rl A I, SE RS FEAR (1Y K-S 255 (one-sample Kolmogorov-Smirnov test) 73BT Ji 4 £ 45 & 75
FFE RS s N 2R G B0 A0 , B 40 5 1A 5 IR 285340, B0l 5 46 B0 #547 Mann-Whitney U
K45, W1 AD 5 1 2K RS H e - RSB AE HN 43 B, 1 — 20 0 2 11 300 R A B b B B 1Y 32

SN PR 1, 3ok 26 J2 SR e R 11 0 S PPN TR bR o A B AL B4 FE SPSS for windows 13. 0 FRFHSE

2.2.2 PFHENIAYEG E

(1) BRI ZE P E N

SEA B AMEAS  ARYEAS A BT R S BR A  OL, H 45 R0 3—6 ASRTRIAESL™ . MR g R AR
B-ATRAF A R LU >R FH Vanderploeg Fll Scavia Y4 R W AIBEBRAEEL £ AF 0 i 1 B R HEXT 45 [+
I E AR R AR, DA R AR i B D P o, SRR

W r./p; LW - (1/n) ]
P RTOW 4+ (1/n)
ZT/PL-

K WIS R B E kA6 8 i AR T 155, n N F SRR (i=1,2, - ,n) ;PR
R R R SE SRR BN T DR AR B B Sk S R HER A DT TR B i R IE SR R
D58 BT A RIHRE T B Ll . BB T -1—1 Z 0], ARG E G 8 2R 5853 S B 30 R A 1) i 2% A= B2
(0.1<E,<1) BEPLERASE (-0. 1<E, <0.1)FEEAEL (-1 <E,.<-0.1), FER S5 B 559000 id
H (0.1<E.<1) JIEH (-0.1<E.<0.1)MIAEH(-1<E.<-0.1)3 %,

(2) ZEA TR HEI
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SR VRSB AP SR FR ) 7 A TG IS M IR I 255 B A B 2 BT 3k 20N F

Sj = H U,

o, SRR AR BTTRT A ST R AHER 25 5 18 B K n S8 R 780, U, R0R n RO R R M 7
R B RERAEL S FLRE 23O 3 DM AEZRL IR (S, = 1) WKIEHL(0<S;<1) FIRIEFL(S,=0) .

(3) Z [R5 4 A

DLV VB = #5 8 (DEM ) Fl Landsat TM 388524 (MU 73 BE44H 30mx30m ) Jy &4t SR HIHB (S B &
GEERAF ArcGis 9. 3 FHEEAR M ERDAS RIS E LAY X 45 F2 2520 A% . AR AvcGis 9. 3 BUEIEE N
23 (B 5 BT D Rg A B R 2858 B A A AR AT B LU OR3P DR e VA 3 8 R 3 ) 25 B PR 2858 B MDA 1
T HAS S5 G B BEBR AR S5 B PPN AR 5 3 AreGis 9.3 B & INThE MR8, 5 2B I X
P S5 R S R A UG S M T, 75 45355 B B /KO VG 8 e B e 1 T R B L A 4 )y, IR R )
T E ARG B B B R BEBR I R Ay B R R M AR AR BE R R A B LR X B R A
S R BT AR EE

SRR

D. A, 1
N[—E, S._X’Dl_ 2«/ n/A

P NSO § 15 B BEHRE D, oMY ¢ 1 BE B AR K n oSS i BEHELE 54 RIS
Mo B ST AR (hm? ) S, SR A i BTN ARSE G A, N SR Y i BTN AR (hm? ) 73 B9 B2 UK, 267 BB il g
R, AL 22 ] A B R

Fr BT AR B AR 2

n

F=1-Y ﬁ(Bi/A)z,Hi =P,/(2x . /m - B,)

I=1

A H IR BEHORRAEH PR BER AHC B R SR i (TR, 7 WAL FR SR 5 F K, R IBE S b A
Wi LR e
3 &R

ST SR R FAE D5 RO REAE D7 HUAR MR Y Witk TR ER TR AR A L |
SB[ AN JEE A5 8 A PR A7- 7 b 2 il b 5 2 e, A SO AR D Y R B K IR B T R i TE R
TEARTFPRC FEA G L AR S5 IS5 10 A7 A S B sl B 22 5 (3R 1) o

®1 BIKEEBARMETILE

Table 1 Comparisons of habitat factors for Syrmaticus ellioti

CIES FIIREDT X HERE P @ P
Factors Used plots Control plots

K Altitude /m I 542.804=104. 234 550.314+242. 084 -1.984 — 0.047 "

A 441.642+85. 686 554.679+233. 581 -2.054 — 0.040 "
TRV IR B Y] 46.569+45.777 59.216+45. 688 -1.829 — 0.067
Distance to water/m A1) 36.604+27.818 58.679+45. 151 -2.656 — 0.008 **
TR AN — — — 21.489 0.001 **
Vegetation types/Fl A — — — 19.789 0.001 **
FrAE P 79.608+17.142 60.392+24. 836 -4.325 — 0.000 **
Coverage of arbor /% A3 69.340+28. 183 60.566+25.732 -2.384 — 0.017 "
TrARFEL E3n] 4.255+1.753 4.137+1.811 -0.370 — 0.711
Variety of arbor /Fft A1) 4.359+1.711 4.094+1.800 -0.825 — 0.410
AR B I 9.35322.999 8.078+2.382 -1.928 — 0.054
Height of arbor/m A 1] 6.754+2.311 7.642+2.220 -1.895 — 0.058
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SN FIHIEE Xof HERE 5 p £ P
Factors Used plots Control plots

WA R HhEY 70.392+19. 387 57.647 £25.226 -2.583 — 0.010 "
Coverage of shrub/% A ) 68.774+15.960 57.453 +£25.337 -2.192 — 0.028
TEARFNEL 3 9.647+3.778 8.020 = 3.524 -2.162 — 0.031"
Variety of shrub/Ff feESn] 9.585+3.097 7.981 +3.598 -2.303 — 0.021*
N1} 3 Ly 1.4530.332 1.334 +0.316 -1.864 — 0.062
Height of shrub/m A 1.461+0.360 1.320 £0.323 -2.134 — 0.033*
HRZERE I 51.961£26.307 46.275 +26.150 -1.055 — 0.291
Coverage of herbage/% A3 49.360+26. 657 45.472 +25.986 -0. 841 — 0.4
AR 3R] 10.784+6.789 11.490 +5.832 -0.892 — 0.372
Variety of herbage/Fif f L] 14.076+4.132 11.604 +5.756 -2.239 — 0.025*
B BRI 0.926+0.266 0.673 +0.278 -4.317 — 0.000 **
Height of herbage/m A 0.734+0. 388 0.824 +0.354 -1.481 — 0.139
Wera) Aspects/ (°) BH 119.250+44. 345 78.370 +57.735 -3.526 — 0.000 **

A 120. 810+53. 538 83.72 + 57.802 -3.300 — 0.001**
Wi Slope/ (°) B 22.05911.755 38.333 + 18.239 -4.863 — 0.000 **

A3 22.830+12.307 37.735 + 18.568 -4.525 — 0.000 **

0.01<P<0.05, * * P<0.01

X 14 AN S b PR 047 228 25 F000 53 B, s v S U0 551 e R

ZHEH Y(A)=-0.811SLO+0. 863ASP+0.537C0OA+0.333C0S-0.390VET-0. 318 ALT+0. 253HEH

AW Y(A)=0.934SLO-1.008ASP+0. 585VET +0. 538 ALT

A, S Wilks” NAEIIEZE 0, B0 F Seita 09 & K3/ 001, 410 22 S0 2%, PRI 1)
FIM R B A T S, P eRESC3 0 32 B R B A At 2 R FHAE 7 R AR TR 5 A 7 X A3 I 0 1 ey 3
J35M 96. 1% F194.3%

x2 WEMETFRSHH S

Table 2 Stepwise discriminant analysis of habitat factors

A5 Factor No. 1 2 3 4 5 6 7
Z5 1] Breeding season A AR SLO SLD COA Cos VET ALT HEH
PLES -0.811 0.863 0.537 0.333 -0.390  -0.318 0.253
Wilks’ A 0.777 0.569 0. 466 0.419 0.388 0.363 0.348
Exact F 28.689  37.452  37.464  33.563  30.245  27.806 25.147
Sig. 0.000 0.000 0.000 0.000 0.000 0.000 0.000
4] Wintering season AR A4 FR SLO SLD VET ALT — — —
F 5 F B 0.934 -1.008 0.585 0.538 — — —
Wilks' \ 0.814 0.619 0.509 0.433 — — —
Exact F 23.730  31.703  32.745  33.080 - - -
Sig. 0.000 0.000 0.000 0.000 — — —

ALT . 14k Altitudc;VET;*ﬁﬂi i1 Vegetation types; COA; TR Coverage of arbor; COS; WEARER Coverage of shmb;ﬁzf—(%fg;HEH Height
of herbage;ASP:iﬂirEJ Aspect; SLO . 3 Slope;%?ﬁﬁﬁﬁtﬁj@iﬁfﬁﬁ MR 96. 1% ,Lgﬁﬂﬁﬂé%ﬁﬁﬁﬁ KA 94.3%

BT A RAT 2 (1 SETE A Y] E@ﬂlﬂifﬁﬁﬂﬁ?,?ﬁiﬁ%ﬁ T BE AR IBORE AN ) 4 S AESE I T
B D LR DX S R R 3t A PR 7, 0 L i B P U (36 3) |, W 2 st R A 2 R
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®3 WEMETFEEER
Table 3  Suitability degree of habitat factors

z 1% H Suitable YK B Marginally-suitable N3 E Unsuitable
Factor RFIESFER W E AL W, E A2 W, E,
Grade ! ! Grade ! ! Grade ' !
LYt R 400—700 0.563  0.385 <400 0.213 -0.079 >1000 0 -1
Breeding season  Altitude /m 700—1000  0.223  -0.057
iy 45—90 0.244  0.101 JeH m) 0.192 -0.019 0—45 0.053  -0.580
Aspect /(°) 90—135 0.257 0.124
135—180 0.253  0.117
e 5—30 0.429 0.264 0—5 0.273  0.044 >40 0.059  -0.621
Slope/(°) 30—40 0.239 -0.022
HEPEA WEEMAR 0.204  0.102 N 0.137 -0.097 Pk 0.054  -0.511
Vegetation WL AR 0.223  0.144
types EFRRTRASHR 0.220  0.138 EF bR 0.162 -0.015
A1 R 300—600 0.411  0.245 <300 0.284 0.064 >800 0.000  -1.000
Wintering season  Altitude/m 600—800 0.304  0.098
) 135—180 0.255 0.121 45—90 0.165 -0.095 0—45 0.043  -0.649
Aspect /(°) 90—135 0.303  0.205 pwan| 0.231 0.072
e 5—30 0.459  0.295 0—5 0.295 0.083 >45 0.000  -1.000
Slope /(°) 30—45 0.214 -0.072
HEPEA WEEMAR 0.232 0.165 THE A 0.174  0.023 bk 0.010  -0.887
Vegetation HWEVEM RN AR 0.224  0.147
types FFRTRACH 0.216  0.129 Al 0.149 -0.055

B 1) R B I HE R 400—700m A W AR I (E, = 0. 385) , 7EHFIR /N T 400m
(E,;=-0.079) FifEHk 700—1000m( E,=-0. 057 ) X IHIC U] 1) 4 BR G , T AE KT 1000m A g4k DX 3 I
WG BTG 2l , R UIZHE BRI A 45 (£, = 1) s 31 B0, 7E 3 0] 45—90° (E,=0.101) 90—135°(E, =
0.124) F1 135—180°(E,=0. 117) KIHN K E KT 0.1, il T3x 3 Sy i il 2 4, %k T JC3 i X 5% N L
MBEHLERE (E,=-0.019) , Ifif [58ESH 3% X 3% ( E, = -0. 580) ; 3 1 (70 A, X 3 BF 5—30° 4 W 2 (I 4 ( E, =
0.264) , {EYEJE 0—5°(E, =0.044) F1 30—40° (E, = -0. 022) X P JLFBEWLA A, 111 [0 ke 5k B KT 400 X I8
(E,=-0.621) ;AHBERY BRI, i -3 2 AR (B, = 0. 102) SR M MRS (E, = 0. 144) AT R
ZHR(E, =0.138) , BEHLELE F I (E,=-0.097) FIEH AR (£, =-0.015) , 1 [FEATAR (B, =-0.511) ,

MAI(E 2) R b e AR AR R 300—600m X I, 7E /T 300m (E, =0. 064 ) FilifE
K 600—800m ( E,=0.098 ) X I LT A BEHLLE R, A 2 MU K T 800m A3 (K, =-1) ;¥ m 4 b, F%
I AETE 90—135°(E. =0.205) F1 135—180° (£, =0. 121) &Y FH3 X 3P 5 BEHLE £ 15] 45—90° (E, =-0.095)
FTCHE 0 (E,=0.072) DX, 1 1kt B 3% (E, = -0.649) . BB/ b, B A B 5—30° X3k N (E, =
0.295) , FEHLZESEIE 0—5°(E, =0.083) Fl 30—45°( E,=—-0. 072 ) [X 35, 1 [F38E % & KT 45° K (E, =-1) 5
TERERZRAL 0 A A A ST R HE AR 4 Sk B AR (Ei =0. 165) | Sk 7% M [ IR SSAK (B, = 0. 147) Fi
VIR ACHR(E, =0.129) ; FEHLIEFRHE R A (E, =0. 023 ) FEH AR (E, =-0.055) ; 1fif [MEEAT AR (E, = -0.887)

VERRR 1 (F3)  ZAE A X a0 B RS B AN EOAG E b 1A AR00 k4168 hm (o P47 DXL T ALY
35.9% ) 3575 hm*( i 30.8% ) 13851 hm*( /5 33.2% )3 Rl & S FRMR A0 A . 38 B M F I ‘BTG L H
TS TR DX 2 A DK, T AN B DX R I A PR X B U A 5 v DXk 5 A 3 o B b T AL A3 B A
3649 hm’( i 31.5% ) ,3296 hm*( /i 28.4% ) F1 4649 hm*( i 40. 1% ) . 38 ‘B S VR B 2 4 32 8 A A A4
DX AR ANV g P Sk | P47 DX rfs My R R o, NS A S R AR 4G R B IV B P 2 A S,
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Fig.1 Habitat selection in breeding season
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42.5% ) ,2190 hm®( (5 18.9% ) . ‘B LRI B 0 - 92, 35 A bR A 01 U RRAEA ., B ke 1T R /D, 292
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CH PR X BT R 28. 6% ) , 4 B R E (V) R WAL FR EEFR B (F) 4393k 0. 365 1 0. 912, Horfvidh ‘A B
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