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Abstract: Habitat partitioning is an important approach by sympatric species to reduce interspecific competition intensity

and achieve stable coexistence, and thus, has been of interest to community ecologists for many decades. Habitat
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partitioning between sympatric species is a spatial scale dependent ecological process. Studying interspecific habitat
partitioning at different spatial scales is of great significance for understanding the coexistence mechanism comprehensively
and improving multi—species joint conservation efforts. From January to August 2018, we conducted field surveys of Golden
Pheasant ( Chrysolophus pictus) and Temminck's Tragopan ( Tragopan temmminckii) in Baishuihe National Nature Reserve,
in Sichuan Province. Using MaxEnt modelling and quadrat sampling methods, we studied habitat partitioning between the
two Phasianidae species at two spatial scales — macrohabitat and microhabitat. The results showed that: (1) At the
macrohabitat scale, the overlap area of suitable macrohabitat is 44.59 km®, accounting for 58.73% and 44.3% of the
macrohabitat area of Golden Pheasant and Temminck's Tragopan, respectively. This spatial distribution pattern indicated
that there was no distinct interspecific partitioning between the two species’ macrohabitats; (2) Microhabitat is a key scale
for habitat partitioning between the two species. Four microhabitat characteristics, including altitude, slope position,
distance to the nearest water resource, and tree coverage, varied significantly between species, leading to significant
interspecific partitioning of microhabitats; (3) Although the two species showed different degrees and patterns of habitat
partitioning at different spatial scales, they maintained consistency in altitude adaptability, tolerance to human disturbance,
and dependence on water resources, across the scales. In addition, for multi—Phasianidae—species joint conservation efforts
in this area, we made suggestions based on the similarities and differences in habitat requirements of Golden Pheasant and
Temminck’s Tragopan, such as controlling human disturbance, strengthening awareness and education, and maintaining

natural vegetation diversity and their mosaic pattern.
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Table 1 Transformation of microhabitat variables into ordinal variables

7 AR 4Y Ordinal division

Variable 1 2 3 4 5 6
WA Slope position A i Cx = TRy

YR Slope 0—5 6—20 21—30 31—40 >40

B /K B 2 Distance to water resources/m  0—350 51—100 >100

TR AR Mean tree height/m J 5—9 10—19 20—29 >30

TR AR Tree coverage/% " 0—24 25—49 50—74 75—100

Tr A M4 Tree diameter at breast height/cm — JG 0—10 11—20 21—30 >31

FEAR 7 Mean shrub height/m T 0—1 1—2 23 3—4 4—s5
ARG Shrub coverage/ % ¥ 0—24 25—49 50—74 75—100

TR Mean herb height/m " 0—5 6—10 11—15 16—20 >20
FIAZEBE Herb coverage/ % J 0—24 25—49 50—74 75—100

HHEETZE Moss coverage/ % Jc 0—10 11—20 21—30 31—40 >41
R} T Bare land coverage/ % I 0—10 11—20 21—30 31—40 >41
H A E Rock coverage/ % G 0—10 11—20 21—30 31—40 >41
T Litter coverage/ % I 0—24 25—49 50—74 75—100

et oA P BRI AN, 455 R LI E AR R s, B P<0.05 MEETTH %
3 R

31 AN

16 10 W2 515 2 AP HEE AR ROC M ZR 56 1F 25 3 . 2T B AR X8I 2k AUC =0.972, 563IF AUC =0.950,
I EFAMEVIZR AUC =0.955, 551l AUC=0.927 , F I PIFPHES Y MaxEnt A58 25 JE 538 B 47K F- | GRS A HER
U AR SIS Y 2 A R R
311 EASREEME W KT

At DT BT o SRR R RAEE B e TR K A S TR R T I B e £ XS AR
BEE Er v E AN T B UTakeRIk B 75.7% ; 21 E A HENA BTN o T AR R T S R
TR K ZE TR, BT oTikRik 76.4% (£ 2) .

A U R T ZE R KR PR AR HE S L [ 9 B 2552 i IR, O H PR A0 St o 17 11 28 b 7 1 D6 PRI AR 2 2 A
B8 FEAE AR 52 M TP o o XS 0 O - 5 TR P 25 v 10 DX 38, 7 S5 TR 24 39—40 I3k B3 BT Mk DG A 5 79 o e
Bt F T 2RI K R I, I FLE BCPEERTE 39 mm ZEAG K BIWAAE 1 %o T A (0 TR B2 ER B PR 7, I
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MESR I T — % B0 5] 22 57 - £1 A RFE LU 0 XS S0 1] 10 36 2 2 o I A A9 A 305, I 0 il L T IR
A5, 1800 m 1 1000 m Bk 31| e R T F: 5 £106 B 0 T2 VR I R bR (B PR B bR IR PR B R Y S AR A A
M, TIT 2L A S DU i - S 22 S R AOABL R, E A5 A P bk % It R bR PR A 2 e DA IR P R TR S AR AN i ¢
W b 5 ORI 1) e S AT A A B (EL 2T R R S A2 TR R AR B O W LR A B
W5 20 P TR PR T I 5 2P R Ol A A K A PR AR ) A 05, JR AR B TS BV AE 74 oA e, £LHE S Y
EEPEEE BT 81 2 A (K1) .

x2 REBEIWEFEHES T

Table 2 Contribution analysis of environmental factors

AN CETR) EANBER

WEAE & Golden Pheasant Temminck’s Tragopan
environment variable TRk BEmkE

Percent contribution/% Percent contribution/%
LR Tsothermality 36.8 35.6
7 B S ES Distance to residential location 13.2 1.5
T Z=[#K Precipitation of the driest quarter 11.1 35.4
FHBEISHY Vegetation type 9.6 4.1
HEATALRE B Distance to river 5.0 1.7
Ha5m RURE 9 5 40AE A8 I8 Annual range of enhanced vegetation index 4.4 2.8
Y1) Aspect 4.0 2.8
4322 Temperature annual range 3.8 2.8
B 254 Temperature seasonality 3.1 2.4
[ 7K ZE 45k Precipitation seasonality 3.0 5.4
BE 2N 6 E B8 Distance to road 22 2.1
B Slope 2.0 1.0
AR 18 A MR HE S0 Annual mean enhanced vegetation index 1.7 1.7
4k Altitude 0.2 0.6

3.1.2 EAENZEES

1R R FZLIE A HE MaxEnt A58 9 5 KA H6 5053 5110 0.245 F100.247 48 IR W0 i AE S A A R 25 5 —
SYIERIE R/ ARG A A (F 2) , FERFSE X IR, 20 08 50 XS 1038 B 22 A S AR 75.92 km?®, fi 5 IX 48 B
AR 7.7% , Hor 39.35 k57 T FHARAP XN, i G0 DCIETRR Y 11.8% 5 2116 71 RS B 28 A= 55 THT AR 100.60
km? , (5 RFFE X IR R 10.2% , Hort 70.50 km® 2 F KGRI XA, AR IXTRIFR Y 23.4% ., DAZS [B] 53 A
FORF, RN A0S B 2 AR SR AR 1T Ll ik Ll 32 222 2t IRV AR b V8 B E [9] 20 A0 F KRR 37 X Y 2R B
RPN, I HAFAERR AR A AR L T S, F5 10 B 44.59 km® | 2091 o 210 16 5 X0 21 1 A i 'R 2 A 088 1
T 58.73% 1 44.3% , SR UL, 211 1A A 35 B 22 A 55 40 A B8 5 P b, BRI Ll 34 Ao s 1) DX I, T 21
B XS 11 2 A B W) = L A TIPS AR A AR 5, P 2 [P A — 2 RSP RS ., [RIEE, 3 =Z a) 2 AE BR T S 1 4K
W D = 0.578,1 = 0.835, R WIFRHES 1938 B2 AR B e 25 A A LA B i AR B
32 AR

HY AR A LR T IC ST E B XS AR BERE 7 32 A 21 MR B O 34 A,
321 ERSHHT

X AR AS (4 T A R B R FRE O AT 2 B4 AT, 25 SR S L T S S BT BOARAEAR > 1, BT simk Rk
5| 62% , FEAREAE A R P AN E ST E SRR A AR (A, v i 1 SR ey ol KIREE B A G, 5
T2 36 BE ARG 1Ly 2 FR T T K AT A 2 2 (R RN 26 B | 1 -5 7 ASF- 24 b A28 R I 26 B 6 OG5 By 3
BT R R ) AR SRR R PR 5 5 A0 4 S R T R B % 3 ) A A B RN B R R B
5 SHARZEH AR IEA S, SA A E R (£ 3),
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Fig.1 Response curves of macrohabitat suitability of Golden Pheasant and Temminck’s Tragopan to important environmental factors

R3 AERGHNAERERERTEINSSNEFEG

Table 3 Factor loading of microhabitat components of Golden Pheasant and Temminck’s Tragopan in principal components analysis

A AR %43 Component

Microhabitat variable 1 2 3 4 5
T Altitude 0.76 0.02 -0.27 -0.25 -0.29
WEIH Aspect -0.02 0.22 -0.26 0.62 0.07
Wifii Slope position 0.82 0.21 0.08 -0.10 0.14
Wi Slope 0.02 -0.12 0.35 0.70 -0.23
K 5 HE B Nearest water source distance 0.73 0.02 -0.05 0.21 0.08
FeARJZHIE Mean tree height -0.23 0.05 -0.11 0.35 0.71
FeARIZ 5 E Tree coverage -0.63 -0.36 -0.01 0.09 0.36
T ARJZ P-4 M1 Mean tree diameter at breast height 0.02 -0.64 0.04 0.04 0.55
THEAKJZHE Mean shrub height 0.32 0.76 -0.15 0.06 -0.05
WEARJZ 358 Shrub coverage 0.33 0.57 0.02 0.02 -0.05
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&k
Tk S5 A4 Component
Microhabitat variable 1 2 3 4 3
HARJZHI 1 Mean herb height -0.05 0.20 0.77 0.05 0.14
HARJZ T Herb coverage -0.05 -0.02 0.79 -0.19 0.04
BHETE Y Moss coverage 0.06 0.23 0.23 -0.70 -0.16
P55 % Bare land coverage -0.02 -0.29 0.41 -0.32 -0.26
YA 35E Rock coverage -0.07 0.06 -0.16 0.15 -0.68
&M E Litter coverage 0.08 -0.68 -0.28 0.12 -0.10
FHIEAR Eigenvalue 3.39 2.24 1.73 1.48 1.17
fHBT 22 H 43 E Percent of variance 21.18 13.99 10.78 9.23 7.33
F1fE )5 22 Cumulative percent 21.18 35.18 45.96 55.19 62.53
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Fig.2 Suitable macrohabitat distribution of Golden Pheasant and Temminck’s Tragopan

3.2.2  THUESERRE HeE

MANOVA 7R, 21 15 53 XS A 21 18 £ MER) i 55

FRIEAEAE 2 0 28 A Fh ) 22 5% (Wilks” A =0.641,F=6.717,P
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<0.001) . #—2 ANOVA W7 LIRS Ao 1 5835 /N T 200 ffy e, AR i o0 1A Sk 2 ) ) 22 5 (3R
4) o MR SR AT B0 DR AT R XS fo A 5 A SRR (7 AR T2 A, SN A K IO ELA S Y
FoARTIE (£ 3) . Maurer EESGEAITHE LR | PIRRHESR (BT & 45 BOBIR, 00 0523, 0 i 1 B
FA RN, TR PR B AR I (R 4) .

R4 AEBBNAEREREERSBRRAESTRERIEH

Table 4 ANOVA and overlap index of microhabitat components of Golden Pheasant and Temminck’s Tragopan

¥{E PR R T 2517 GiE=Ciepi
S Mean value ANOVA Overlap index
Component L) CL1 S e . . .
Golden Pheasant ~ Temminck’s Tragopan

sy 1 -0.556+0.155 0.523+0.140 26.794 <0.001 0.666
sy 2 0.005£0.163 -0.005=0.186 0.002 0.966 0.994
A 3 0.117£0.153 -0.110+0.191 0.841 0.363 0.972
s 4 0.131£0.121 -0.12320.210 1.069 0.305 0.908
sy 5 0.190£0.121 -0.178=0.207 2.277 0.136 0.895

4 itig

A58 A [R) S0 A AT G ) o ) A 253 0 A i oA 3 AT B2 T 3, BE RS I Ay o 225 ) A A 3
BEGEIRA ] 55 4 AL BEST IR B B A AT AR A SR RV BT 4 25 (] RUBE , % [R] s 43 A
£ B A0S RNZL M A R (9 A B8 A BEAT 19, 2 R 3R A AR B A AN ) 18 2 i) RO R B AN [ A Ak
ATy 2 H G R —E A — Sk,

FABE R b | 21N R AL A IS B % A B A 25 TB) o A A A Rl AR A L & (181 2) O A AR
P E AR R e AR B R R R A W R R Sk S R A R
Fh T AR P A B T 2R AR /KR B2 e P A RS A i P R 3 ] 2 I 7, O EL TR HESR G AT R DA e
(FE12) o 350/ BB e 28 AR, L T 2T AMARIL A W 00 25 2R W75 35K P b R 24 114 15 2l T 31 i LAY
AR RS BRI, PR H A Ei 2 R M (X DA AN ] o 2 A8, O HL X 89 5 A — e R JEE B e 1
PSP X AN [ P AT BT WP - £ R X 0 A 1 i B 8 A AL 52 P B g, SIS it , I L A B
MR SR — 5 BRI T 8 A 0 XS BRI I Jo B AR A G #6 E FR T A 5 1T 2 1 M B
[ 3k e B, i SRR B B K Z 1 1, O HLRERE e PR 0 AT T TR 1 TE A S RE R N I3, T LI — ) o B 1
TR TR AR R KRR E BT e LI XS0 22 S5 (i - 21 M NS 5 £ MR A M A0 B AR SR 7 5 ] o
A E AR T —RE WIS, RIVEL R A M 1) 25 AR S L 3 oA 1 LT R i 0 T B s F) DX I (1D 2) ik A5 P A R
K F B 3 AR 22 S AR — B R [R5 A1 0 e ) A [ 4 ) 17 5 R B SR, — s R LD T
Fibv s ) G315 1 0 T, IR0 i I 5 S i 7

TERUARIE U L ZTH 0 RS FNZL IR A AR TR 07 R f /K R 8 AT A2 ot B A R A S R i 2 B
TR R 225 R TR MRS R L, AR R A S A AR R M R R
T A AR FH Bl A B A Tl s 0 3 v T LIRS 18] 23 B A — 2, AR R T
PSR AN R4 BTSN o P XS P ) P R A 95 L £ A o B I K R 3t 5 % A 35 RUE G
Br—3, bR T OKIRAELL IR XS A S g B b O B, RH LG 2T, T AfE R A% 7 B0 8 /K IR R B
A A AT RESE 1 T KT DRAP DX I I R 5, Z106 AR e RE 6 A R /K sl ) vh AR IBUR S YK 73, £ HE A5
T 8 AR T2 R e, S5 2R 2 A O RIS ST 3 S 0o 1 XS (R e AL ) AR A e (R e 35
A1) BIWFFE LS R— 2, 1X 5 TRk B AN [R) e £ 0060 7K IRAS [R] R B2 AR 5%, o, 21 M 6 X8 L 211 £
R D e AR 2 5 O g A 5 3 2 R IR LR B A I3 8l T AR R Ak B AR AR 2 v T B A A )
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FHRRMASE R R, b 22 R IR A Z R A HE A ol e A8 S 80 T RS R IR T KR S 25 57 . i
SO AE B A e 14 2 S PR S 1 0 A R A o ) e 8 3 B8 Bl A B A AR, B — 2P G T P
XA [ B R ) Rl 8] 5 4, AR S5 0 A ) S B RURE A A o BRI 7 v T 78 1) 2 2R 5 2 N L RE SIS BRUAR
17,

MESRAELERS A= 25 R GURRE P AR W) AR R DR 25 T T A4 3 T A P AR AR e — e R bl AR
O BB 214 s A 25 AR e R A SR bR o L0 X R LT 1 3 SRy 3 ) g R R B AR Bh ) 400
X B A Rl DR A B B A R AP O R, AT A B, RS SRR AR R A BT B R R
R AR R AR S5 0 R AT A S 25 ) ol ) A, (o G RE A 7 == I R U 3t P 1940 R 5 05 G 5 270 ) o [ 5 4 56
Fo B XTI SR i PR A AR 22— R R S e N A B s (] S A R
5 DX I PN PRI RRE S ) DR 703 P25 A 956 2 A T 1 I ZKRT B A 408 B T 8 — L 1 AR IU TR L PR3P DX i £ 47 o4
2 AR T RIFRIGRAT . (BT /INER 23 BT PR A B AL 7 TR XA | ISR R I 63 P A S B AR
SEN SRR I | ol A= A7 b AR RS A R . AAWTREAS R R IR XS 2 AR S AU E SR O 75

SRAFAE—LE 53 6] | BRAG S AR A9 A B4 SRRt — e MBI SO . 18 0, BRI B FE P[], B PR 2R 19 2 2
S AR ) T I S e B SR T AN TS TRESS I 5 2 — PR R e R A R R B, H KR

DX PN B Jo 30 i DX s 22 EL 2 it e O ] 2 ek DT 7 B A o L SR 24 AR 4, X S 335 Sl 0 o) T SR T e
FCAEBGHR T AT, PNk, i — 5 ThT e A P 2 L A, 3 BB U DX 2 B, ST D A
T PRBISRIE 5 55— J7 T, s PR DX 1 DX B R R LR 3 A B0 B AL 20, 3 Bk i L, R A
A AR INRIRIR IS QAR Al RENE . AU, B AR R ARE SIS AT fi 4 BT BRI TR SR | o e Pt B % I o kb, {ELJ:
Xt T HARRE B R B REFE NI AE 22 57, O BB SRR 57T AR 2 5 8 1 e et AT, DRI xR A
B B B TR H R PR L R TR Y A AR, i I R AR B S B A Z R A SR 7RI R
A7 I o 75 3 B B — AR R AN T AR, A, KO AP XA R 3, A 2 B 00 B AR B S R R - T R
DHRPAT et B DS 4, TG B, oAy — R T B S AR S S 22 LT PR XA, ok 6 3 ) AR 35 T
RE R P RS AE A R PR 37 DX BT BRI AR 4RI 17 BRI, 7 R R (19 4 B o 7 B PR, 9 A B e A 11
K,

ABIR GRS T LI JE 510 X0 VLI o 7P ol L TR0 1Ly 3t R AR DI A 25 A 5 MRt A 35 FURE Py 23 AR B A 572X, 40
s TR AR, SR (B R | ol TR ARG 5 AR R e BE A A TR IR A A — €
ARFRYE . 5, % AR S R T ) WorldClim $03J8 5 AR 2 H AT 2Bk 2 (I R s 2 (B e 1]
L sk ol L 478 25 54t VAR T 22 BRI L X, JEE I 1 e B2 TR] 40 B 23 0 L2 o i S W ol <% ) Bt A8 Ak, 77
TE—E R, I3 —J7 I, AHTTE BRI 7R T RIS A A B AR R AR 355 0 (A 5 (EL R SIS ) o ) A 35 T 6
AP 5 AP e 2T AR AR A3 A PT Rl DR G AP AE 215 1, SR (1 R A B i AR 9 R 43 2245
PEATAEBE LB R R — R, DRI, A IR R T o T R B 2 A, BB R A W AR R R
X ARSI ] 2715 (9 A= 58 A HEA T HEBE BT, DT BE— 20 48 7 LR I A A T e e T s 5
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