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the region, leading to notable impacts on the spatial utilization patterns of local animal populations.

Consequently, gaining insights into the spatial requirements of endangered species under conditions of human

disturbance becomes crucial for their effective conservation. Home range and habitat utilization serve as

paramount indicators of an animal’s spatial needs, and comprehending the characteristics of home ranges and

habitat preferences becomes imperative for bird conservation efforts to yield optimal results. [Methods] In

this study, we employed the “noose method” to capture individuals and researched the breeding season home

range of Reeves’s Pheasants (Syrmaticus reevesii) using satellite tracking. The fixed kernel (FK) density

estimation was utilized to estimate the home range and assess the habitat utilization of each individual. By

analyzing the percentage of recorded locations within specific land types, we evaluated the habitat utilization

of Reeves’s Pheasants. The theoretical habitat utilization was determined by calculating the percentage of each

land type in relation to the total study area. To assess the habitat selection preference of Reeves’s Pheasants,

we compared the confidence interval of actual habitat utilization with the numerical values of theoretical

habitat utilization. Our analysis focused on three key factors associated with human disturbance: the intensity

of human disturbance, distance to farm, and distance to residential areas. We performed a stepwise elimination

analysis using generalized linear mixed models (GLMM) to examine the factors influencing habitat utilization

and home range size of the Reeves’s Pheasants. [Results] From 2020 to 2021, we have collected home range

and habitat utilization for 47 individuals. The results showed that the Reeves’s Pheasants mainly utilize mixed

coniferous forests, deciduous broadleaf forests, and shrub forests (Table 1). However, when classified

according to disturbance intensity, the Reeves’s Pheasants in low-disturbance areas tend to use mixed

coniferous forests only (Table 2). In high disturbance areas, the utilization rate of deciduous broadleaf forests

by female individuals shows little change with respect to the distance to residential areas and farms, while the

utilization rate of mixed coniferous forests increases as the distance to residential areas and farm increases. In

low disturbance areas, as the distance to residential areas increases, the utilization rate of deciduous broadleaf
forests decreases, but the utilization rate of mixed coniferous forests increases. Additionally, as the distance to

the farm increases, the utilization rate of deciduous broadleaf forests also increases, but the relationship

between the utilization rate of mixed coniferous forests and the distance to the farm is not as pronounced

(Table 3, Fig. 3). The utilization rate of male individuals in deciduous broadleaf forests or mixed coniferous

forests is not influenced by disturbance intensity. The utilization rate of male individuals in deciduous

broadleaf forests decreases with increasing distance to residential areas and increases with increasing distance

to farms. Neither the distance to residential areas nor the distance to farm affects the utilization rate of male

individuals in mixed coniferous forests (Table 3, Fig. 4). The home range of females (18.19 £ 1.59 hm? n=28)
was significantly larger than that of males (12.39 + 1.52 hm? n= 19), and the home range size of females was

negatively correlated with the distance to residential areas in the high disturbance area (Table 4, Fig. 5).

[Conclusion] These findings enhance our understanding of the spatial requirements and habitat preferences of
the Reeves’s Pheasants, shedding light on the influence of human disturbance on their behavior. Our study

offers valuable insights into the behavioral responses of Galliformes to ongoing human activities, taking into

account factors such as human disturbance, sex, home range, and habitat utilization. Through a comprehensive

examination of these factors, our objective is to establish a solid scientific basis for the conservation of
ground-nesting forest birds.

Key words: Breeding season; Reeves’s pheasant, Syrmaticus reevesii; Satellite tracking; Human disturbance



6 34 TETHAE . A O THON Fa R HE 3 3l X AN S 3t R F R - 829 -

H & 38 i P A 2 R N+
PO A BT I 1) 32 A A . N 2RIE
IR H (Erb etal. 2012). &2 1E % (He et al.
2019) A (BRAITIEE 20000 575, 2
BN AEAT A1), 33T 5 0 2 2 4 1 1% 20 v
FWEE A . B0, RARAT 2K a5 m
W SRR, T T BB P 52 2R AR
FHHTEH (Kang 2021); s A B 1 257
fE SIS 55 4
2016), 520 | S )9 1 )i & (Kang et al.
20200, [AFEHIGE SR 4 &I 1R B

Y& BB, 46/ T S RiE ShVE I (Li et al.

2017 o A A DX 8k AN 400 1 3 B R A1
ZE 5, S Fom B ATE Bk FE AR (Zhang
etal. 2023),

BRRELEMNE LR, L2EVZH
P EEH RGBS AR, NATHa#
Wi 2, 2K 1 28 (8] R AT A (Kie et al. 2010), 353
[X (home range) 5 4 2 HbF| H Chabitat
utilization) 7] AR BRIXF{47 4 (Harris et al
1990, Tucker et al. 2014). [H N4 CLAHG A
FETFR T AN RN T 5 25 5 X A
G 2 b ] FH S0 R AFF 7S o 4B kst BEEES . (Ciconia
nigra) IR 7 & 30 H A 47 76 N SRIE 3D 1 X
1% (Chevallier et al. 2010), &A B 78 & IAETE
B E T 2 D 2 R LS SR R A R
(Ikin et al. 2013). Ib4h, SR AATH
AIRES TR EE B AA OC . I Unfe 20 18 i 2
HEREZENT, B PiEkiT, &REEW
/b (Alwis et al. 2016); MRS (Larus saundersi)
SRR R LA NS B SR AT A,
B ARAE R o N i SRR H Y Bt =F & 1
WK FRFE MR SRRV 2 (Xu H et al. 2021)
Fik, EAAFHHBMERE ST, A
RS 525 h X 54 B R )52 e 2 A
HIEE Lo

H K2 (Syrmaticus reevesi A& 1 [H
FEAHESR, EER—HE SR BRI, TUCN
P~ % f& (vulnerable species) 25 (IUCN 2020),

F R I8 IN(Zheng et al.

Xof FLHF AR AR AR OO A 9% TAE N B
M Sz — MET, AT Ak R
Wi ) AH S AIE T AR HRE N AREZ I (s 2013)
ZHMRE (AFK 2013). HiEshTE# AT
155 2020). FEBNEE IR M (Lu et al. 2022).
25 # 5 1478 (Hua et al. 2022). KR EEH)
2 (B 04T CHEE 2020) LA K A28 et fiti 98 B 15 5
M BTSSR, (Hua et al. 2023) 2., {HAZET
POXT A 7k A A 2l DX RATE 2 b FH 52 e R AT
FENFEXTED o AT LA S T 7K i
R AR R AR R, R S 3 X
FFIAR SR SO, 508 AT Al
T-HUUREE B0 P I sem, DU M T A2
e R HERI RO Y TAETR KR -

1 RS

R T K J22 R R BIDR AT DA 2 A7 X 3k
fIRFFT (Tian et al. 2021), WEEFHALAE T K
PR (113°54' ~ 113957 E, 31°50" ~ 31953’
N VE AW S . TSR T b4 B M
mKd (B D, Z—AEAE. K. iR
My RH AR ARKEESURG, A%
EANE 650 ~ 700 N, ARG, ZHX
FEHE AR, IS RE AR, EHRETRASHK . HER
PRy FRE L AR AR RIX AR, A THRE A
PR HU RIS VBT B (T 2013).

HrEE

Henan Province

£5 BE T X
Shihe, Xinyang

KT I

Efl Legend Caihe, Guangshui

K

0 27555 11 km
I I E—

Wik

Hubei Province

B1 BIRXEzER
Fig. 1 Thelocation map of the study area



<830« 242 & Chinese Journal of Zoology 58 &

2 WRATTIE

21 EFHXEH

KA “REER” MRAEKREME, JFRH
“CH TR ORHARER TR B g, IR EIRE
AN FE — R 0.5 he PR IB RS
AR E R A IR A A A =1 LEGO 2G
EL26 &, E&EZ 20 g, /NT HEKRBHEARER
3%, AR AR A AR . B BRI E
N1 h g3k GPS A7, AMEA R A0 5%
i (A& IR HE— B s, ZAEKRE
HESHEHINSE R (6 H 20 H)o — I NTET U
R 43 R KM (it 18 H, Mk 25
FO R T DEIBERRS . R A e KRR N
R EAT HEYI R, — i 4:00 ~ 20:00 FHES) GX
FFSE 2013), FR BN ELEA R RIS
(TR 1997), DHEMIER T 20:00 B 228
H 4:00 IR 5o 5% O A ME P 22 B0t (8] 72 S rp
SO, WO A T M A 5 O B ) R
N HT - ArcView 3.3 Hf Animal Movement
TNELI A 1) 95% [ 52 4% % [a)3%:  (fixed kernel)
THE GBI X . A8 [ e A Ok T B )
DX, A “/h R B (least
squares cross validation, LSCV) 1 A1 A+,
HRSHIRBIME, THEEZ) X — MK
AR BB RS s B 30 4.
22 MWEHFIAH

gh4 O A K R A S B X T AR R 2
Re71 (b 2023), & 400 m 1ENTE B X TG
Bl P ER. DAATAIB R B K R A A
g shia B, AN 400 m BRI B
i (R 1ENRER X (B 2). BASEHL
FELRTA B AT SN E, S/ L2
AL (2018 4F), £ ArcGIS 10.5 (ESRI
2016 ) 5 R FT X 35k 1 = b o) P A7 i3k 47 ) 1
VA T DX S MR A 3 AR TR R
RS EHRETRASAR, JEARAR, Fiith. KPE. /MR,
REFFERX . HAp, SRR N E 8k
AREYE RN, RIS SO R R
BN KL X3, R oy C A Bifis O 1

VIRl . K Frid sk A e KRR HER s A SR
FE S T 22 () 5E o LU AR 8 e K R
PISERR R A 2 (B 2021), B—
A 2R A SR 7T XS AR B 2 B E N
oA R HEXT 1% R H R B R 2. 8 A
Bonferroni 7774 1H5E SE bRy 2R H 2 1 B AS
DX [H], e gt E s o ) A 6 1 A X ) B i
I FH 22 B HAE R W 1 e R AT L T e 4% Al
4 (GRATAE 2009).
23 AAFHEX

P ORI N RT3 DURA S A0l
SRR, PRIIGEE T E R SR EE AN
TR PR RS AR H B EAE N AN T
Pgm AR, RN ERH ArcMap 10.5 H
(R85 M THFERG  vHE A R e A
AN P AL 5 0 B JE B SRR R R RS, B
SEIMEAE 9 AR K R HEAN AR 2 0 B R AR
HAFE S . M ArcMap 10.5 HF 5028 5 25 ]
BT, SR ARIEE 4B e R A ) B
e, G LEIBEA S REFREX . EH
SR A B A AT A ) b R, AR
DIATIEEE R YL, R ERAL m SRR
DRI 7 X 384 73 D9 B AL P B X 3

FE SOV R 7 M B, T AR AL ()~
BB 5r T 48 20 (area-weighted mean patch
fractal dimension, AWMPFD) it | A\ JEXf 5
WS R TP RO CE R 2022), %4E
Bz T o0 Y PR OR FE B SO AN BEIAE 25 (8] T
R RN (Liu etal. 2008), 5 AZKiE3)1
oM FEE R L AT LR G B X A
T AR IR~ 2 B T 45 CAWMPFD) 1H
JEHIX 4 ¥ AWMPFD {f /)N -7 #8 X 42k, 5]tk
WAL ES X E SO TR, R X E X
LTI . MK ZHE I Fragstats 4.2
(McGarigal et al. 1995) 153,
24 Gt

7 6 3 M E 1 e R AR BT S S B AR
XA ZESR, (EBAL B ook MEREAN A 5 4155
7o A8 F Spearman AH IG5 b A 6 S E IHE B))



6 # TETHAE . A O THON Fa R HE 3 3l X AN S 3t R F R - 831+

113°55 113°56'E

I
31°53'N

31°52

GBI

Activity locations

I:I lsﬂi:u%ylz ar%;ﬂbﬁndary

-
Coniferous forest

-
Deciduous broadleaf forest

T FRIRASHK Mixed forest
I i Ak Shrub forest
- FicHh Wasteland

7K Reservoir
P s Path
- 4¢H Farm

- J& RIX Residential area

9 0.|5 110 2.|0 km

31°51’

B2 w5 XKEAE g R E A AR K RS S M AL

Fig. 2 Vegetation classification in study area and activity sites of the Reeves's Pheasants

XA SB L R RACHAL G R AFEA e A 1 S5 ) S B ) P S5 R 30 X T A 4
KA, EAFEM R, WBET T —22 51 X' = In(X + DXt FFAT IESTERLR



+ 832« 242 & Chinese Journal of Zoology 58 &

ERIEATTE RS AT, WRAT XEMRE
#i% (generalized linear mixed model, GLMM)
A O AL R SE PR T L s B XA
TP AN AT PRI (] )R R o Herh,
PR3 57 931 Dy Bk S S TR S S B A P R B
WEH XA, fEREAC RO TIRE . & R e
B AR FH B DA R =3 A S P A HLAE AN
ZHASHARM, AME ID BN . SR
B G BRiE B AN 2 ) = 4R A2 EAF P a4
SEHAE TR WIS R AT itk , 19 B2
B TR AR (2-tailed), %
P AL BALE SPSS 26.0 # /' (IBM Corp., Chicago,
IL, USA) 58/,

3 R

31 WEB)X AR S P A IE R

AR ILUESR] 42 X (178, 259) 47
4 (193, 289) HEKEHERIEHE, AR L
it 28 741 A, Hdr, MEMESFA AL
(609.61 +65.28) /™ (n=28, “F¥JME + brifE
R, FED, HEMEFAE BN AL (614.32 +73.02)
A (n=19), “FiFRMX A e K R MM A2
EHXEAM S (1584 + 1.19) hm?, FHrhHErE

(12.39 + 1.52) hm?, #EPE (18.19 £ 1.59) hm?,

1 76 K R AT 2 MR B LR 1
Bonferroni 7555 W 45 7R, ¥R AR
St R VB S8 AR EE AP 1) 5 B R FH 236 43 K T
WHRIF R, ULHZHLIX (e K R HET X 3 Fli 2k
T 4 b R 48 T AEAE R T o 38 BN A T AR
S, AR AKPEL NERDE RIX sz bR A
R IA) B AT AR B 2R T (BB R T %, 8
N e R HE R b (1 2R
32 AATFHXHE SR f

AFITF PR T A e K Ak pAR 2 )
FEAEZESE, TR IX AA S R A v 5 e
DI ARFE—E AR THRIX 1 el R A )
TR 2 X T FE R A AR (GR 2D

I EREIR AR A R R OR, MEVE RN
P ek R HE AT B R FH 2R 5 A\ R 2
FRAR (F3). Hr, HEE AR KR
W] PP ) R FH 2 B o 5 e RS R A R 8 1) 4
BTG A (t=-3.199, P=0.006); it
PTG S R FH 252 N RF s 5 9B &8,
PR (t = 2411, P =0.026) FlgtiEiR
THK (t=-2.787, P=0.011) R HEYZ 5]
TR B R AR RS =S HAER

R1CPERMX BEK RS AR

Tablel Habitat utilization of Reeves' s Pheasantsin the Pingjingguan area

SRR F 2 AL ri FRH Bonferroni 95% &1 [X [f] et
+Hh 2 Land types Actual utilization rate  Tracking data  Theoretical utilization =~ Bonferroni 95% confidence
. . Tendency
(%) points rate (%) interval
£FIH#K Coniferous forest 0.539 155 2.302 (0.005, 0.006)
V& - i
" l, A 24.932 7 166 20.995 (0.244, 0.254) +
Deciduous broadleaf forest
T VR AE AR Mixed forest 66.881 19221 55.116 (0.663, 0.674) +
FEAR K Shrub forest 2.943 846 2.055 (0.027,0.031) +
FicHh Wasteland 2.637 758 5.694 (0.025, 0.028)
JKFE Reservoir 0.021 6 0.297 (0.000, 0.001)
/NE% Path 0.421 121 0.943 (0.003, 0.005)
4 H Farm 1.618 465 10.593 (0.015, 0.018)
J& I 25 Residential area 0.010 3 2.005 (0.000, 0.001)
7 FORIREF R IR ¢ - 7 FROREIE S MR,

“+” represents a preference for habitat types; “ - ” represents an aversion to habitat types.
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Table2 Habitat utilization of Reeves's Pheasants at different disturbance intensities

T X High disturbance areas

{& T X Low disturbance areas

iR R

TR 2 Bonferroni 95% & 15 [X [f] Yopebt b7y I E e Bonferroni 95% & {5 [X |f] PR
Land types Theoretical Bonferroni 95% confidence Tend ) Theoretical Bonferroni 95% Tend .
utilization rate (%) interval endency.  tilization rate (%) confidence interval endency
BHIHAR
Coniferous forest 2.766 (0.003, 0.004) 1.612 (0.008, 0.013)
otk
Deciduous 22.161 (0.281, 0.293) + 19.260 (0.132,0.148)
broadleaf forest
B IRRACAR
Mixed forest 52.626 (0.633, 0.646) + 58.819 (0.744, 0.764) +
HEARM
Shrub forest 1.841 (0.036, 0.041) + 2.374 (0.001, 0.003)
FicHh Wasteland 3.652 (0.011,0.014) 8.730 (0.061, 0.073)
JKFE Reservoir 0.152 (0.000, 0.001) 0.512 (0.000, 0.001)
/N Path 0.773 (0.003, 0.004) 1.197 (0.004, 0.008)
4 H Farm 13.237 (0.013, 0.016) 6.660 (0.017, 0.024)
JE R 2.792 (0.000, 0.001) 0.836 (0.000, 0.001)
Residential area ’ ’
7 FORIREF R IR ¢ - 7 FOR IR MR,
“+” represents a preference for habitat types; “ - ” represents an aversion to habitat types.

SR EVE R R A v XN 8 P i e
LN RIS B S (A w7 P K W M e AN D
BRI MEPEAMALE SR X v
I ] P A 1) R FH 236 5 B e RS e P B AN PR H R
B ARACAN I 5, T RER AS AR ) FH 2 il
PP B URT A FH R B 8 T K 7EAIK T
PX, BRJE RSB,  MEVEAN A T
Wl AR IR R FH 2R RRAIG,  (EOR B R VR AT AR IR R
I TREAE PR RS RGO, M A
XoF % P R P AR R ) P et G K, (R R TR A2 AR
R R SR HBE B SR IFANE (R 3,
Bl 3) o T eE A R R i i i P PR B e VR
SRR FH AN TP L TR s AR A%
¥ Pt AR R FH 2R S i B AR B G KT
/N, B S A FH R B RO HE RTE R . BRE R
R B AN PR AR P B AN S 0 e A A
RAHBA AR (K3, E4).
33 AANTHHES X EARHIR W
Spearman FHICIH AT S0 45 R B, &SI X I
BU5 RIHEEERE (r=0234, P=0.113) Al

7 (r=-0.010, P=0.945) H&KAEZEN
AR, FTRLEAT Gt b . B EE R BIR,
T A A A 3 2 X T AR 52 N 2K TP 2 e I A
o WEMEANMARRIE S X T AR S R PR B R R AR
KKFZ (t=2223, P=0036) BAZFI®E
FERIFEMR o AHAS[R]F-PU i B MEPEAMATE B X
AR P R RS BEE C R AA (1= - 3.024,
P=0.006), 7£ T o E T 5 JE B BE Bt
MRKFR, IKTHREMEIIEMHLGKR (K
4, K5,

4 R
4.1 B WL

WS & SR R 28], e B BT
JE BRMORAF SRR R, A S
AEAFRIEAT (BULIHEE 1998). AHFFEE,
P3Ot XD 1 e K R A A 4 ) P T R R A
MRS TEI FEARFIEAMR, X5 JenifE # 28
FHHARRT X FRLE R (Xu et al. 2007)
ik, (HEEARM T, ARk RERDFA



834 - W22 & Chinese Journal of Zoology

58 %

&3 ARTHXN AR KRN SR
Table3 Theeffect of human disturbance on habitat use by the Reeves' s Pheasants

AN B VR AR
Deciduous broadleaf forest Mixed forest
it + bRfER b fHE £ BRER b
Estimate + SE Estimate + SE
It Female (n= 28)

T4 ¥ Disturbance intensity 1.928 £0.735 2623 0.016°  -2.081+0710  -2.932 0.008"
Ji B mUER EY Distance to residential areas 0.002 +0.001 1.796  0.088 - 0.002 £ 0.001 - 2437 0.024"
4 HH 25 Distance to farm 0.015 £ 0.008 1.868 0.076 -0.020 £ 0.008 - 2.647 0.015"
T 5 5 B * *
ffjﬁﬁ}ﬁ * EE‘H‘EE "Z'J. . . -0.003 +0.001 -2.470 0.023 0.003 £ 0.001 2.748 0.012
Disturbance intensity x Distance to residential areas
—T:%}mﬁ}ﬁ g ZQ EH.EP% . -0.021 +0.009 -2.393 0.027" 0.024 £ 0.008 2.850 0.010"
Disturbance intensity x Distance to farm

B .
EE”“EF% * ZQE.HEF{% . -0.001 +0.001 - 1.844 0.080 0.001 £ 0.001 2.553 0.019
Distance to residential areas x Distance to farm
TR « JERAER x f M . .
Disturbance intensity x Distance to residential areas x ~ 0.001 = 0.001 2.411 0.026 -0.001 £0.001 -2.787 0.011
Distance to farm

Tt Male (n=19)
FHi5% Disturbance intensity 0.088 £ 0.100 0.875 0.396 -0.035+0.106 -0.326 0.749
J& B 5 S Distance to residential areas 0.001 +0.001 2.253 0.040" 0.001 +0.001 0.129 0.899
4 HH 25 Distance to farm 0.006 £ 0.002 3.006 0.009" -0.001 +0.001 - 0.609 0.552
—T:%}mﬁ}ﬁ * EEE‘EP% . . 0.001 £ 0.001 1.294 0.218 0.001 £ 0.001 1.839 0.089
Disturbance intensity x Distance to residential areas
THRBE o« REEE 0.002 £ 0.007 0261 0799  -0006+0.003  -1892  0.079
Disturbance intensity x Distance to farm
1 HE T e = *

JERAER x RIS -0.001£0001  -3.199  0.006 0.001 +0.001 0297 0.771
Distance to residential areas x Distance to farm
TR < JRRAMEE x KHER
Disturbance intensity x Distance to residential areas x - 0.001 = 0.001 - 1.653 0.129 0.001 £ 0.001 1.136 0.280

Distance to farm

* RIONFME S . * means significant influence.
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Fig.3 Thevariation in habitat utilization and human disturbance distance among female Reeves's Pheasants

a. T P PR P 2 o R BE R PP AR L s b, BT VR A PR P 2 o o B B B PR AR RS L s . o bR Y 2 A PR B 128

PEAEBL s d. T T A MR F 2 AR P B PR AL T 0L

a. The variation of utilization rate of deciduous broadleaf forests with distance to residential areas; b. The variation of utilization rate of mixed

forests with distance to residential areas; c. The variation of utilization rate of deciduous broadleaf forests with distance to farm; d. The variation

of utilization rate of mixed forests with distance to farm.
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Fig.4 Thevariation in habitat utilization and human disturbance distance among male Reeves s Pheasants
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a. The variation of utilization rate of deciduous broadleaf forests with distance to residential areas; b. The variation of utilization rate of deciduous

broadleaf forests with distance to farm.
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Table4 Theeffect of human disturbance on the homerange size of the Reeves' s Pheasants

HEtE (n=28) Female (n=28)

HetE (n=19) Male (n=19)

fhHE + dRvfER

fhHE + dRvfER

Estimate + SE t P Estimate + SE t P
THL#EZ Disturbance intensity 2.069 £ 0.686 3.016 0.006" 0.707 £ 0.411 1.720 0.106
J& [ % PE 2 Distance to residential areas 0.001 +0.001 1.455 0.159 - 0.001 +0.001 - 1.060 0.306
< H ¥ 25 Distance to farm 0.006 + 0.003 2223 0.036" - 0.008 + 0.006 -1.375 0.189
AN nfee 1 5 =T *
fﬁﬁﬂaf; " Elx.‘"‘ﬁﬁl%. L - 0.003 £ 0.001 -3.024 0.006 - 0.002 +0.002 - 1.014 0.329
Disturbance intensity x Distance to residential areas
q:.%ﬁﬁ " ZEEH.EE% . 0.006 £ 0.005 1.159 0.259 0.041 +£0.028 1.465 0.169
Disturbance intensity x Distance to farm
IJ_‘T B B
EE““EE'%% ) ZEEEEE% . 0.001 £ 0.001 0.424 0.676 0.001 +£0.001 0.571 0.577
Distance to residential areas x Distance to farm
THHREE x SRR ABEE x R R
Disturbance intensity x Distance to residential areas x 0.001 +0.001 2.050 0.054 0.001 +0.001 - 1.079 0.304

Distance to farm

* RN S . * means significant influence.
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