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Seasonal changes in habitat selection of Syrmaticus ellioti in Guanshan National

Nature Reserve

LIU Peng', ZHANG Weiwei™ "
1 Jiangxi Academy of Forestry ,Nanchang 330013 China

2 College of Forestry ,Institute of Wildlife Resources Conservation , Jiangxi Agricultural University ,Nanchang 330045, China

Abstract . Habitat selection of Elliot"s pheasant ( Syrmaticus ellioti) was studied in spring, summer, autumn and winter in
Guanshan National Nature Reserve, Jiangxi, China, from October 2009 to November 2010 and July to November 2015.
Seventeen ecological factors were measured across 126 sites used by S. ellioti by direct observation in six sampling transects.
We identified 27 sites used in spring, 46 used in summer, and 53 used in autumn and winter. The results of principal
component analysis revealed that the key factors influencing the habitat selection of S. ellioti differed as the seasons
changed; ‘six principal components explained 77.54% of the total variance in habitat selection during spring, and the first
principal compenent;-accounting for 19.88% of the variance, was positively related to herbage coverage, herbage quantity,
and herbage height; seven principal components explained 74.68% of the total variance in habitat selection during summer,
and the first principal components, accounting for 14.56% of the variance, was positively related to arbor quantity; and
seven principal components explained 78.02% of the total variance in habitat selection during autumn and winter, and the
first principal component, accounting for 18.29% of the variance, was positively related to shrub coverage, herbage

coverage, herbage species, and herbage quantity. Six ecological factors ( vegetation type, slope orientation, slope degree,
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shrub height, herbage height, and distance to water) had no significant effect on habitat selection (P = 0.05). Other
ecological factors showed significant differences between any two seasons, as determined by the X’ test and one-way
ANOVA. The Fisher linear function discriminated S. ellioti seasonal habitats as follows: F_, = —0.043xHerbage quantity+
0.088xLeaf litter coverage+0.241XArbor coverage +0.039 XElevation—0.043 X Arbor quantity—21.787; F__ = —0.024x
Herbage quantity+0.119XLeaf litter coverage+0.272X Arbor coverage +0.039 X Elevation —0.024 X Arbor quantity—27.629;

L——

utumn

o= 0.099xHerbage quantity+0.159XLeaf litter coverage+0.208xArbor coverage+0.031XElevation+0.099x Arbor
quantity—22.895. The canonical scores revealed that the habitat selection of S. ellioii showed clear differences but also some
overlap at different life stages. Stepwise discriminant analysis revealed that herbage quantity, leaf litter coverage, arbor
coverage, elevation, and arbor quantity were the critical factors distinguishing habitat selection during the different seasons.
The predicted classification accuracy of the model was 80.3%. Availability of food was the primary factor influencing the

habitat selection of S. ellioti during the breeding and wintering seasons; however, availability of shelter, was the main factor

during the brood period.

Key Words: Syrmaticus ellioti; habitat selection; discriminant analysis; Guanshan Nature Reserve
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Fig.1 Map of study area and transects location
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Table 1 Definitions.and descriptions of habitat variables

A5 Variables

FE XUFIH# IR Definition and description

33K Elevation/m
Y B Slope degree/(°)

] Slope orientation/ (°)

TeARTEE Arbor coverage/%
TR AR Arbor species
FRAEE Arbor quantity
FEAR T Shrub coverage/%
HEAFIZE Shrub species
TEAR%E Shrub quantity
BEATEEE Shrub height

R Z5HE Herbage coverage/ %
FEARFIZE Herbage species
HARUH: Herbage quantity
TR ETE Herbage height
JENJZTEE Leaf litter coverage

JK IR EE B Distance to water/m

WAL Vegetation type
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Table 3 X7 text of slope orientation and vegetation type selection at different life cycle stages
o el (df=2) HE(dr=2)
%25 Spring K7 Summer # 2% Spring K 7 Summer
B 2 Summer 0.518(0.772) 0.988(0.610)
42 Autumn and Winter 0.775(0.677) 0.073(0.964) 0.144(0.930) 1.054(0.590)

#* P<0.05, * *P<0.01

F4 BFKREREZETRRRSELER

Table 4 Multiple comparisons of One-Way ANOVA on quantitative factors of Syrmaticus ellioti at different at different seasons

HfEz

416 ( mean +sd)

A5t Variables ﬁ)ﬁ ﬁff;k Mean difference Sﬁ;{%i
(1-)) sp SU AW

%73 sp SU -14.750 36.281 0.969  542.54+153.81 563.43+134.98 493.19+73.33
Elevation/m AW 55.117 31.831 0.254

AW SU -69.867 22.200 0.007 **
Y sp SuU -2.752 3.395 0.419 19.88+16.09-" 22.14+13.53 19.23+13.26
Slope degree/(°) AW 0.942 3.311 0.776

AW SuU -3.694 2.822 0.193
TR Sp SU -13.217 2.925 0.000** 67.78+12.14  80.02+10.43 72.16£17.00
Arbor coverage/% AW -0.479 3.748 0.999

AW SuU -12.738 3.240 0.001"*
TR AFNZ sp SU 0.647 0.374 0.086 4.86+1.36 4.15+1.52 4.91+1.56
Arbor specie AW -0.090 0.364 0.805

AW SU 0.737 0.310 0.019*
TeAR B sp SuU -0.799 1.318 0.546 12.73+4.21 13.53£5.47 15.65+5.43
Arbor quantity AW -2:653 1.285 0.041 "

AW SuU 1.854 1.096 0.093
AT Sp SU -13.639 4.643 0.014*  39.55x17.47  55.32+21.38  48.54226.48
Shrub coverage/% AW ~7.470 4,965 0.357

AW sU -6.169 4.764 0.485
HEARRNZ Sp SU -1.337 0.463 0.015* 6.12+1.33 7.59+2.71 6.67+3.42
Shrub specie AW -0.211 0.505 0.966

AW SU -1.126 0.586 0.163
AR sp SU -10.563 3.901 0.008** 25.82+11.71  36.24+18.76  28.48+15.78
Shrub quantity AW -1.832 3.804 0.631

AW SU -8.731 3.242 0.008 **
AR SP SU 0.1948 0.1922 0313 2.14£0.92 1.94+0.74 1.96+0.75
Shrub height AW 0.2013 0.1874  0.285

AW SU -0.0065 0.1597  0.968
A G SP SU -2.323 6.960 0.739 46.85+32.12  51.21%26.19 36.78+27.55
Herbage coverage/ % AW 11.689 6.787 0.088

AW SU -14.012 5.785 0.017*
FRRN SP SU -2.384 0.824 0.016 " 4.25+1.50 6.61+4.97 7.18+6.64
Herbage specie AW -2.289 0.915 0.044 *

AW SU -0.095 1.159 1.000
A K SP SU -61.616 11.474 0.000** 26.05£16.39  91.20+73.37  42.00+42.57
Herbage quantity AW -13.126 6.971 0.179

AW Su -48.490 12.638 0.001 **
L %N 3 sp SU -1.08857 1.57614  0.870 10.97£6.64 12.41£5.77 12.47£9.09
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AR i Variables = F MeariliJ Jﬁffence brifkie P P Cmean )

m W (1-J) Std. error sp su AW
Herbage height AW -0.60867 1.80457  0.982

AW SU -0.47990 1.48478  0.984
TR SP SU -10.322 5.708 0.213 58.17+24.85  67.60+20.64 80.06+13.04
Leaf litter coverage AW -22.110 5.096 0.000 **

AW SuU 11.788 3.597 0.005 **
IK IR S SP SU 7.669 7.667 0.687 63.92+27.09  55.24+36.11 72.71£53:30
Distance to water/m AW -14.373 9.380 0.340

AW SU 22.042 9.283 0.058

SP . ZH M (K2 spring) ,SU: B4 (H 2= summer) , AW : ZFH 5 ] (#4442 Autumn and Winter) ; * P<0.05, * # P<0.01

MR IR TTHREL A R/ MR U REAS B P 2 328 T AR H AR TR AR RO 5 1A A8 N, ol el A
5 A AP TR AN R 1 ) AR B R 22 S B GBI T (3R 5)

®5 BIKEETRETESETFHEHHA I

Table 5 Stepwise discriminant analysis of ecological factors used by Syrmaticus ellioti'in different seasons

Fisher's linear

75 H Variables A HAR Autumn and
Spring Summer . Wilk's A F P
(-21.787) (-27.629) Winter

: : (=22.895)
FEARKE Herbage quantity -0.043 -0.024 0.099 0.811 14.336 0.000
JEM 235 Leaf litter coverage 0.088 0.119 0.159 0.669 13.604 0.000
FEARFZE Arbor coverage/ % 0.241 0.272 0.208 0.604 11.554 0.000
WK Elevation/m 0.039 0:039 0.031 0.555 10.268 0.000
TeARBUE Arbor quantity -0.043 ~0.024 0.099 0.517 9.299 0.000

4 Itig

4.1  HIHREMEA R 1A ek

CABFRY] YR RS A S A R Y KR — | N B A s R e
I H 52— i B R B BN F2 8 19 XIS 32 B R S S R AR R i T R
AWFTERY] FATIE FARCR FORFEANR B 2 B P AR (K 2) , ESFE T H
F R AR E YN ZR B R AR R R EE N R, XSS R BT,
FESIH AT, HaH REMER 2 5 ), AR RS e Xt = O S e i ad e, e ey 42 & iy kB, )
LADSAN 2 FEHE , I H I MERELE SR AL S DAL IR [] SR B i R O SE RS . 7E58 2 FE oy i AR M 38 iy
REXFR R, U W] BB R A A BB, T LU 11 B0 R BRI AR 1 T 0 5 LA O 5 T 2 SRAB A5 1252
ISR PR S8 210 SFLEE T MU TAT , B 36 v Y AR 5 B A 8 8 5 7 R S 88 15 98 R 5 B2 T O P I R 4
PERR S (3R 4) | RE S ISR 15 & B v S ThT 1 P R, /K IR 286 S 1 A Dl e A B R 22—
AR 7 45 SR 3 WIS AR A 0 T /K U5 I (Y S R T A [T 35 Wl R 5 25 BF 9 b 7K R 4 A 11 17 00 S 2
WA R, AUTE P HKIREE AL T2 5 Ry, UL 2= 1 S RRAE R IR A i, IO
WFFE b AR KB 2 | LB A , /K U A= B e 5 1 BR R A0 /N, O LA 2 A 00 0 B 1) 2
R R, A A] A H KIR AA

AW R REUR M A AR AR BT P N R R E YRR A A R B, AR S5 7
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WIH B IRRERINE . RIFORBA AR T4 5 S22F ¢
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WVAPER R S, R B X A e iy O Voo ©
SPERRR RN, R S R AR R 2| s oo

B ECZIAEAER — R . FE, FI BRI o T o = e 0 %
R AR 26 18 B BR IR (51.21226.19) % AEHALOME & O vy 38‘%@ vV e °
SR R ST E S 2 S T R A ) 5000

5 B T AR B TR AR T S R S, 3y v vO @0 0o
RHUVEAFOIE T &M MR R RRRR SR E®E 2 @
MR Y L A SRR B eS|

F S RARZHY R B ARBARE e

BRI 2R IR S 2 R A I AR S e B e FH Axisl
PS8 R M 7R % i 3 k2 IR 2% 1 75 R e
o WEARTE FRDEE RPN MBARCE A 1
F R T o A ey AR AR K A A b R B
MRS 25 R —20C " AT R, AFK R
i A% ) A B P R VR U2 TR B8V R T AR 2 PR 5 0] i R TF 9 b o B PR TR L N TS K™ il
FAPEFE, OIS RHEE A BRI R AR, LSRR 7 05 3l , A TS TR AR IS . X Fl
BRI AR AT DR e IR, A S AL R BOT ISR F S i 2 i 507 . I, & ZEBRili a5t aE 2
SEMAZ B A 3 R HE A SR e B 00 BB N R ¢ I B BHEXT TR AR 35 B (72.16+17.00) % FIEAR 35 3 (48.54+
26.48) % ERIFAIRAR iy, 1o 15 i B Y AR B S R HE AR, — 2 il 55 BB T i, MR L2 AR 1S
PR , e o PR AR /N BE A TRLEE AR | S R S iR X AR BE AR, A 35 8 Xt
R TR B SR8 v 1) P 0 R it e ST
4.2 HIKREHEARZETARTEEER

AN) 255 5 0 S0 e A B B 1 A AN R AN AR R (3 2) , S U] 5 e 5 I S s, 76 53 0 3 A A0
FEFE I 3 AT LB, T8 RAEE A R e 3 DA — R o0 8, A H o e s SR 3 W 1 33
K RHEAE AR AL 36 s o A SR PR IR SR AP TR R 2 (£ 5) o TEARR AT FAR 5 st B B, S 28 x AR 128
TR %) 356 % B T 21 P A A o R 28R 1 28 R Tl A 3% sl i B AR BSOS TR 5 R ek AS ) 4 A= 7
BB, IS R HE B B A IR B0 A5 PR R 2 R A AR N (AR b, X A5 358 A e B ) SRt 2 il =2 % A — i R 1 L
A7 TRV BsE, DU R R P s B LD AR X A K R AR B PR B — B E S, KRR
LR A W AR AR — AR R B R IR R S A AR R AR A, L, AT R
FETRAN[RVAE 0% 52 [ B AR B A8 A2 W28 ) o R Al 1 24Uy

AR BT R SRR HETE 3 AMETE L BUE R Ry 22 S R BRI AR VR I 2 55 A
ARTEE R AT AREGE S 5 AT L BRI R A B A e 3 H = T A R S W (P <0.001)
HARZNFEEEXNTFEER R R SN, X5 ﬁﬁﬁ%%ﬁ(Syrmaticus reevesii ) IR BT AR A
PR RYZE SR —E ) FERA ], R R M O RIS i BB, VF 2 TR A A 2R T I e
KEHERE W T AFK B AR ZDR . R AR B EAR R 1 (8K R A R B )
FIRER A AT 2 IS BB M T A0 54K BT ST 45 R AN — | X S5 1 X 3R B8 25 S5 A5 06, /K31
DX A 1o AR ( 200—600m ) B4 S R0 80177 12 504 (18 T A IX ok 2 SR e v, (H PR TR X Sk TP A K, it

2 BFSKE#EARETERRENHINSNER
Fig.2 Scatter diagram. of habitat selection by Syrmaticus ellioti in

different seasons
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