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Abstract: [Objectives] Chestnut-throated Pheasant (Tetraophasis obscurus) is an endemic species in China
and a national Class I key protected wildlife. The study of its roosting habitat selection during the breeding
season can enrich the basic information of this species, improve understanding of its survival strategy, and
provide a scientific basis for the conservation and in-depth study of this species. [M ethods] From March to

July of 2021 and 2022, roosting behavior and roosting site selection of Chestnut-throated Pheasant in Sichuan
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Wanglang National Nature Reserve during the breeding season were investigated by tracking and systematic
search method, 34 roosting habitat samples were recorded and 24 environmental factors were measured (Table
1). We first used the chi-square test to analyze the preference of Chestnut-throated Pheasant for slope location.
When analyzing the differences between the environmental factors in the roosting samples of
Chestnut-throated Pheasant and the random samples, the K-S test was used to determine whether the data
conformed to a normal distribution, and the 7 test for matched samples was used for data that conformed to a
normal distribution, and the Mann- Whitney U test was used for data that did not conform to a normal
distribution. Environment factors with significant differences were included in a binary logistic regression
after Spearman’s correlation analysis to determine the key habitat factors affecting the choice of the roosting
habitat of Chestnut-throated Pheasant during the breeding season, and all analyses were performed using
SPSS 25 and MuMIn package in R 4.2.1. [Results] The Chestnut-throated Pheasant mainly roosts in
coniferous trees, such as Sabina saltuaria, and it is common to roost alone or with another individual, but not
in a group. Data analysis revealed significant differences in slope, diameter at breast height of the roosting tree,
coverage of trees, average diameter at breast height of trees, coverage of shrub, coverage of leaf, distance to
the forest edge, and distance to the nearest tree between roosting and random habitats (Table 2); roosting trees
were usually located in the upper slope (){2 =5.124, df = 1, P = 0.024), closer to the forest edge and nearest
trees, with a larger diameter at breast height and coverage of trees, perch height distance of about 6.62 + 0.29
m from the ground, and perch length of 1.66 + 0.13 m; roosting habitats had larger slope and coverage of leaf,
while the shrub cover was smaller. A logistic regression model was established to analyze the determinants of
roosting site selection for the Chestnut- throated Pheasant, and the results showed that the diameter at breast
height of the roosting tree was the primary factor in determining roosting site selection, and the secondary
factors were coverage of leaf and slope (Table 5). [Conclusion] our results indicated that safety factors (the
diameter at breast height of the roosting tree, slope) and food factors (coverage of leaf) were the most critical
factors in selecting the roosting site for the Chestnut-throated Pheasant.
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Tablel Description of habitat factors of Tetraophasis obscurus’s roosting site
HEERAE Y RS Ui B
Types Variables Explanation
T RHE 4R Altitude (m) SEIAE, A GPS Wl Measured values. Measured using GPS
Terrain features Y Slope (°) SR, AFH % 55 & Measured values. Measured with a compass

T RFAE
Vegetation
features

AR RFAE
Roosting
tree features

Y\ Aspect of slope (°)

Y47 Slope position

T AR 1 L

Coverage of trees (%)

TeAKi

Number of trees (ind/m?)

TRz

Average diameter at breast
height of trees (cm)

i NS

Coverage of shrub (%)
AR

The average height

of shrub (cm)

LN

Coverage of grasses (%)
BAR I

The average height

of grasses (cm)

fRIA K
Number of logs (ind/m?)

i 56
Coverage of bare land (%)

i
Coverage of leaf (%)

PR AR B

Distance to the forest
edge (m)

BAWFAR TP Tree species

of roosting

R i 42
Diameter at breast height
of the roosting tree (cm)

TR 55— e

Height of the lowest branch
of the roosting tree (m)
RO e

Height of roosting

branch (m)

BB

Length of roosting
branch (m)

ML b 36 R
Upper cover of roosting
branch (%)

SR, A 2 5% & Measured values. Measured with a compass
fEIME, 4y By e FEAEY, AR 3. 24 1

Estimated values. The upper, middle and lower levels are assigned values of 3, 2, and 1 respectively
fIME, 10 m > 10 m BEJT AR ARBOAR AT, P BEREVE AR %% 2019)

Estimated values. Tree coverage was estimated by the cover box method in a 10 m x 10 m
sample square

SCIME, 10 m x 10 m #£ 75 TR A f 5

Measured values. Number of trees in a 10 m x 10 m sample square

ST, 10 m x 10 m #£ 77 shFe ARBAR - PHOME,  FE R

Measured values. The average tree diameter at breast height in a 10 m x 10 m sample square
was measured with a tape measure

FHINME, 2 mx 2 m BT HEAR R BERFIME, S LA AL T

Estimated values. Mean of shrub cover in 2 m x 2 m samples, estimated by cover box method

JDE, 2 m <2 FETTERR LR E, SRR

Measured values. The mean shrub height in the 2 m x 2 samples was measured with a tape measure.

FEIUME, 1 mox 1 m BFT7 B S ERP I, o AV A
Estimated values. The mean values of herbaceous cover in 1 m x 1 m samples were estimated
by the cover box method.

FHIME, 1 mox 1 m BT REA R BER T 24

Estimated values. Mean of herbaceous height in 1 m x 1 m sample square

SEMAE, 10 m > 10 m FE 7 EIA K HE

Measured values. Number of logs in a 10 m x 10 m sample square

FEIUME, 10 m x 10 m FEJ7 PRI A 3528, FH o BEAEE A U

Estimated values. The cover of bare ground in a 10 m x 10 m sample square was estimated by
the cover box method.

FEIME, 10 m x 10 m FEJ7 PR SRRE, P o BEAEVE A U
Estimated values. The coverage of the leaf in a 10 m X 10 m sample square was estimated by
the cover box method.

STINME, PO FEAR R BE RS, F R R &

Measured values. Distance of roosting trees from the forest edge, measured with a tape measure
KAEARAYE SE Specimen collection for identification

SEPME, AR 1.3 m AR EAR, (A R

Measured values. Diameter at 1.3 m height of night roosting tree, measured using a tape measure

SEIME, B R AR AR B, B R

Measured values. Minimum branch height of roosting trees, measured using a tape measure

SEPE, EHNRE (SNDWAY-SWM40) il &
Measured values. Measured with an altimeter (SNDWAY-SWM40)

FEIME, BB AR

Estimated values. Length of nocturnal branches

AR, DAZEMEHESS MG bt BJ5 1 m < 1 m BRGRE, P o6 FEAE A U
Estimated values. The coverage of 1 m x 1 m above the center of the Chestnut-throated
Pheasant was estimated by the cover box method
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gR1
PR AR A EBEZH L]
Types Variables Explanation
W RFAE LT w5 BE FEUME, DALLMRAESS AL 0 B 1 m < 1 m RYSERE, P o BEAEVE A
Roosting Lower cover of roosting Estimated values. The coverage of 1 m x 1 m below the center of the Chestnut-throated
tree features branch (%) Pheasant was estimated by the cover box method.
S EACHE % ST, B BN B O TSRS, I R
Distance to the nearest . . .
tree (m) Measured values. Distance to the nearest tree of the roosting roost, measured with a tape measure
HIETFA AR SEIME, BEERRIR BE AR R, A R

Diameter at breast height
of the nearest tree (cm)

Measured values. The diameter at breast height of the nearest tree to the roosting tree, measured
with a tape measure

BEAAE Xt B J5 (1) 10 (Thompson 2003,
TR 2016),  [FIBSLRAUEXT BRAE 5 RN HURE
Ji (M AR A Y5 BBl Y (Jones 2001, JA 3% %%
20200, XF REFE 7 A BRAT AR AIE 77 1 ) 2804 il
KA, HRSHN S LSRR AR, [
— RS R 1 ek

123 BN R KB BT A
PN e 3 RGBT, T3 2 4
P, R 3 AT Rz e, RNEREH
B — AL IR . S T RO T S R DT 2
[A] AR ZE S, 1 Je i K-S R i e 090
TR E SN, HEIETE RS, N
i AECOAEAS TS, 25 B A& IR 010,
M F Mann-Whitney U #5536, ¥ BAEEE
FEASER T, SR ZouB iR B A 54 DA
TiFf X R M) 21 M 255 7 6 0 2 0 3 AR ATG e ) S
AL, AT E N TR, N ER
3 1A & 3T Spearman AT, 4P AN
BERAHRMERE » KT 0.6 B, UREAS
B RNk N B i (B{AESE
2005 ) o F-3i 2 2 SR R PR IR AR B g N 02 6 5 [
VAR, ERNLETE A RER A IR RIAY, R
& SLMEN] ( Akaike’s information criterion, AICc)
Xt T AT VPN (Akaike 1974), FAPAE
MBI Apiee < 2, NP IXLEBREAT
PGB mAMR (EMWAE 2022). FraHdE 7>
HrR A SPSS 25 1 R4.2.1 Hiff] MuMIn 347
Gitordr, B CCOFME £ brdER (Mean +
SE) &iR.

2 SR

21 WHATAH

CIMEHESS R RT, S TE RO b PR 5
1, REHE G, 2B e
RO BB BT I RO TR HEA, ARG B A
B A& 1) b BB BT AR AR, B
F B AR B A7 B R S Ak 71, HTE)
PAFERK, +RAKIMEEH BT W 8L
D ol 525 7 v % 35 b T B 2 R H /N 7 ) < i~
mh~" B DLS A R A, AR R AR B R
1) BT JE WA BN o RIS I £ M e 35
T, TWEHES KSR A K, EHE
HITE 5:40 ~ 7:00 B, NS RTZEM T H o o= )
FRng Y, AR5 6T RO o

MR, # 1 R ER 2 R SL R RO
EEFERTH (3 HRE S AE), P2 REFEIT
FERA SR Z (n=23), 15 67.6% (K 1),
SR MG (5 AHIRE 7 A), LR
Wit (n=11), /i 32.4%. KIS
— I [A] Y IR B AN IE L 2 IR T IR — L B
(n=2), TEM T RERIUES K 1 SO FEAE.
2.2 WAEHLAFAE AT

YA T 34 BOAETT I 34 A0 IRRETT
B RN T B (=31 R =K (n=2)
FURITAER (n = 1D, EEETBHMN L. X
WAL R RS0 45 SRR B, 2L MRS 7E %
Vi e B B AT R (o = 5.124, df = 1,
P = 0.024). ZLMEHEFINGAL b 56 R 54.97% +
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1.87%, WAL R 35N 30.44% + 2.70%, B
R4 (6.62 + 0.29 )m, BEAIRL 26K (1.66 +
0.13) mo XF LU RAWAE 7 AT HRFE T, R
TR . TRARER AR . AT,
KREGFE TEM S5 BEAR SRR B AL 77 A PR

B SANHTRAREER. EEHTF, 20k
HESS PR B i [7) T 1B BB MR GBOE, B
BORKISBE . TR FeAR PR, 7%
-3t ERE N RIREA 22 B K _E3AE, I HLAB
B AR BB IE e ARBOL (R 2).

Y

B1 #EUPOREBRIERS () MLROGESEERE B)
Fig. 1 Theroosting state of the Chestnut-throated Pheasant in the thermal imager (left) and
the actual roosting state of the Chestnut-throated Pheasant (right)

R 2 AR ERFRRA T SRR B AR E T R

Table2 Comparison of variables between roosting sites and random sites of
Chestnut-throated Pheasant during the breeding season

ER 3 BRRETT Xof BT T1H ZfH P

Variables Roosting Random T value Z value P value
K Altitude (m) 3460.9+9.9 3436.0+£7.5 1.816 0.069
B Slope (°) 37.24+1.29 28.44 +0.62 6.466 <0.001
3 MR 3% {8 Cosine value of aspect of slope -0.73+0.06 -0.77+0.04 -0.259 0.768
WMiBH4% Diameter at breast height of roosting tree (cm) 39.31+1.93 25.91+1.10 5.996 <0.001
FRAARIAE Coverage of trees (%) 50.06 £2.52 32.12+2.37 4315 <0.001
Fr A KR Number of trees (ind/m?) 0.042 £ 0.004 0.034 + 0.003 1.026 0.305
FEATH4MI4% Average diameter at the chest-height of trees (cm) ~ 32.74 = 1.65 29.12 + 1.44 2.164 0.030
WEA 5 F Coverage of shrub (%) 22.79 +2.69 37.79 £3.49 -3.211 0.001
WEA LT Average height of shrub (cm) 86.68 + 8.22 95.19 + 8.45 - 1.083 0.279
YA E Coverage of grasses (%) 45.03+3.32 54.85+3.17 - 1.795 0.073
TEAI T Average height of grasses (cm) 8.63£0.93 10.15+0.81 - 1.772 0.076
5 A Number of logs (ind/m?) 0.011 £ 0.002 0.008 + 0.001 0.525 0.599
AT E Coverage of bare land (%) 15.15+£2.44 9.59 +1.57 1.633 0.102
Y& T E Coverage of leaf (%) 33.29+1.32 18.62+1.27 9.949 <0.001
BE MR % Distance to the forest edge (m) 33.35+£2.42 86.23 +3.53 -7.011 <0.001
T 7R A B Distance to the nearest tree (m) 2424036 3.13+0.26 -2.153 0.031
I FF AR 4% Diameter at breast height of nearest tree (cm) 26.72 £2.24 20.86 £ 1.45 1.865 0.062
TR 55— A 1 Height of the lowest roosting tree branch (cm) ~ 156.14 + 18.63 178.26 +£15.57 -1.938 0.053
WAL L 3% ¥ Upper cover of the roosting branch (%) 54.97 +1.87
Wiz~ Z ¥ Lower cover of roosting branch (%) 30.44 +2.70
RIS 1 FE Height of roosting branch (m) 6.62 +0.29
BWiFE K FE Length of roost branch (m) 1.66£0.13
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23 WlEFRRST
RIS i 2 iR v A B 271
SHYE . R IR FRARECHEE . TeARF
PIlAE . BERZERL . WM R L. FEARZREE R A
BT FR AR PR B HE4T Spearman AH IS 434, FEAK
SEE B S A S REORT 0.6 (3K 3D
MIBREEMRZEE B, SRJEH 50 T DIRE SN

NIB A 11 04T, ST A A 128(27)
A HA 2 darce < 2 FIRRBALE 5N (R
4), X% 5 MRARBAL T8, R AR
T T 536 JEE RT3 P o Bt 2 1 D o 8 P TR A i
BEAEELW, WM mL Tk EER
RV R4 5 5 B R0 3 B (AR B
AL (3£ 5).

K3 EREZFEBSHK Spearman ARMIHTER

Table3 Spearman correlation analysis of variableswith significant differences

T pre  PUMIRIIOAE FRARHBHIRE FeACFEIMfE  WEARRREE W EMGEEE BOLAOREEE
S e . X
. DBH of Coverage of Average DBH Coverage of Coverage of Distance to the  Distance to the
Variables Slope .
roosting tree trees of trees shrub leaf forest edge nearest tree
P Slope 1.000 0.397" 0.427" 0.250 -0.383" 0.546" - 0.640™ - 0.268"
RO Az w w ™ -
DBH of roosting tree 1.000 0.503 0.433 - 0.211 0.350 - 0.509 -0.170
i o - -
FARMAR 1.000 0.183 -0.343 0.366 -0.526 -0.036
Coverage of trees
T
Average DBH of trees 1.000 0.021 0.215 -0.200 0.194
AR - . -
Coverage of shrub 1.000 - 0.424 0.283 0.428
I
Coverage of leaf 1.000 - 0.615 - 0.260
PR R B
Distance to the forest edge 1.000 0.123
BT AR 1.000
Distance to the nearest tree :
DBH. fift; *P<0.05, ZREH; **P<0.01, ZRMPEE.
DBH. Diameter at breast height; * P < 0.05, significant difference; ** P < 0.01, highly significant difference.
R4 OBEREETRNMME B E IS SRR IR
Table4 Optimal logistic regression models (4acc < 2) predicting roosting sites
selection by Tetraophasis obscurus during the breeding season
SH = ; . . S By =
B Models PHDICR Numberof gy g Loglik  AEERAICe  AICe B dyce
parameters

DB +SL+CL 4 -11.54 31.72 0.00

CT+DB+SL+CL 5 -10.90 32.77 1.05

AD+DB+SL+CL 5 -11.02 33.01 1.29

AD+DB+DN+SL+CL 6 -9.91 33.21 1.48

DB+ DN+ SL+CL 5 -11.26 33.49 1.77

AD. FFAFfE; DB. BRI E4E; DN. SIEABRE; SL. Y%, CL. %M /E; CT. FrARABHIE.

AD. Average diameter at breast height of trees; DB. Diameter at breast height of roosting tree; DN. Distance to the nearest tree; SL. Slope;

CL. Coverage of leaf; CT. Coverage of trees.
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®5 AWHEBEHFRME TR LTFE R & KPR R
Table5 Average model coefficients of optimal logistic regression models predicting roosting sites selection

by Tetraophasis obscurus during the breeding season

455240 Variable

SHAETHE + ARiER Estimate+ SE  Z {5 Zvalue P{H P value FUH Weight

R Intercept

PR 4% Diameter at breast height of the roosting tree
Y Slope

35 % Coverage of leaf

TR ARHB A Coverage of trees

TeARTF-HIM64% Average diameter at breast height of trees

B AR 3 Distance to the nearest tree

0.654 +0.705 0.910 0.363

2.886 +1.136 2.497 0.013 1.00

2.186 +0.944 2.274 0.023 1.00

2.891 +1.195 2.378 0.017 1.00

0.740 + 0.688 1.054 0.292 0.20
- 1.054 £ 0.934 1.110 0.267 0.33

1.012+1.024 0.972 0.331 0.30

3 e
31 KAl IERE

LM eSS PR R B BB A, X
5HAdKREHE (Syrmaticus reevesii) (NS
2002) FEMEHEDS (T, szechenyii) (FKI4EE 2016)
IR FEEE R, AT BEAE RO BT B A RE 5 12
AR, RIEZ MRS, (=%
TR — B, 20 HESS S 2k 5 07 R R
BTN, B DR R R A ANRILA A2,
HIG R TR 2 A X S s E iR %, H
BAHEIRENR %, RetS iRt BB
WG, Bk EMEMNHS RN (Pinus
massoniana) FIF2AK (Cunninghamia lanceolata)
& (PVERESE 2002), D)1 HESSH] FH % 5 v 42

(Abies squamata) F1 KR A2 (Larix potaninii)

(Xu etal. 20100, JX & H T EEANF AR FTIX 45
() ZRMAAAEZE S, WIFIARYE B I % 0k
TFAEA PRI ST R itk £ & B R
AR B b 55 FE BE 980/ A 8 R R BUR IR
IR, WAL N 55 FERU/ N RE R B R A 2R
00917 SN 1B EAN i3 i o A TS
32 HWWATAH

AWPFAE R IR, B T LM S A =
TR2A G~50) &#F1IR 5~7/) A
W, KRR TR DL . BRI BIAE 7 5)

LAY B LB — RO, T N
FEON G, HEVE SR . X (R AT )
M5 ARG (Chrvsolophus amherstiae) (JE
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CIMEHERS R DA . Mo R iE2E. SRS
ERE, BRWERDNER, #EEHEKE
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BSOS R R R 7 oK
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