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Abstract; In recent years, wild boar (Sus scrofa) has been regarded as a typical representative of human-animal conflicts
resulted from the population increasing sharply and its consequences of ecological impacts in the mountainous forest
ecosystem of southern China. However, few studies can be found on wild boar’s habitat selection in southern mountain area

so far. In this study, a long-term camera-trapping dataset ( from July 2015 to January 2020 ) obtained from several
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representative places in Guizhou Plateau were analyzed, and a total of 201 wild boar used plots and 121 random plots were
obtained. 1) Vanderploeg and Scavia Selection Index analysis showed that the wild boar preferred the habitat where the
slope < 20°, tree canopy coverage >0.8 and herb coverage 0.2—0.4, while avoided the habitat where the slope >25°,
herb cover<0.1 and the closest distance from road < 100 m. 2) The Resource Selection Function model of wild boar’s
habitat selection can be calculated as Logit(P) = 3.226-altitudex0.002-slopex0.161 + canopy density of treesx2.078 +
shrub average heightx0.401 + herb coveragex3.566 + distance from the nearest roadx0.001 + distance from the nearest
residential areax0.0003, accordingly, the probability of this model was expressed as P=e"""(1+e"'?) . The prediction
accuracy of the model evaluated by the Receiver Operating Characteristic (ROC) can reach to 87.8% , which indicated the
wild boar habitat selection behavior can be predicted well. 3) Mann—Whitney U and Chi—Square Test were used to examine
the differences in the selection of wild boar for each habitat factor between the used and random plots in different study
sites, the factors including topography, vegetation types and human interference also influenced the habitat selection of wild
boars. Our findings could furtherly enrich the the ecology of wild boars living in southern China, and would be also a useful

reference toward the managements on human-—wildlife conflicts and conservation.
Key Words: wild boar; habitat selection; space use; camera trapping; Guizhou Plateau
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PR A BT REIR , OF C NS BEAE S e S SRR T R B R R O LI A B i P XS
W E S B IR ST AR b BB p b X it 3R R A (AR R ) 1 A BE (L
A B e ad, ST W 2 RS R RE DT I A 15, 2 N PRI R, TZEAMAHBIL
FeARBAL G A Ty i b T A TEH , T3/ NI i I S5 5, © 0k 2 0 TR A s o ™ A
FEREICGEIN v S L BRI v 4 R BAT AR IR DI, FIHT 2015 4F 7 H 2 2020 4F 1 H B IHZLAMAAL I %L
B, X 5 L PR TR A AR BT e PR AT DT, SR AL TR P RE AT D LR U, D A U Lt 1 A
$6 1 2 B PR TR SR A (2 R A A AR B R A0 A 8 SRR AR
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Fig.1 Camera-trapping sites of wild boar in Guizhou plateau mountainous environment
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Table 1 Habitat factors and description
s AR AR S S
Variables Description and quantification
A Altitad T PIRRIBILZE S (s T 78 (o B )90 0 80 L, AR R O TR b JE b 928 AR 0, Rl 43 5 A~ 4%
ude 2% . <700 m,700—1000 m,1000—1300 m,1300—1600 m FI>1600 m,
B 1 LR BORET N ZLAMBILANG 2% (o B BB, Rl o0 5 3540 < 15°15°—20°,20°0—25°
e oope 25°—30°F1>30°,,
BT Aspect RRAIEARE J5 T 6 b ) 3 TR 1], 30 4324 B 3 | BH S R 2 12 PR B AR ORAE 1,23, LA 5 fk

Wi Slope location

TEEZIE L Vegetation types

T AR P52 Average DBH of trees
Fr AHBI B Tree canopy density
HEARF-HIH Average shrub height
WEAR = Shrub coverage

TR Average height of herbs
FRTEE Herb coverage

I8 #1829 Distance from road

R A
Distance from residential area

TR A A P

Distance from agricultural land
B K 8 B s

Distance from water source

ST,

MRYERETT BT e LR B2 B 50 R 3 A48, T 2 AR R 307 A3 A A B 3E A7, FF R IR
WAE 1.2.3, AL 4T,

AR 77 T 150 b ML TR v (AR e 8, 465 4 S N 48 A 0 A 5 00 95 BB R 2 2 11T A A 4
H RGN TR 50 < A T 95 I R bR R S 5 I R IR SRR R R SR
IR ASHR 55 i TR A AR Ll A 35 (SR B A AT AR T DA RN 37 55 5 ) 6 A3, 14k vk
4 1.2.3.4.5.6 LIMHEEALIHT,

BETS PG A5 1) B O B I TR AR A B (20 1.3 m AL E AR

JITERETT P9 DU T AR )2 AR5 1 R B T AR - 4

FET P HEA (1435 5 B

FEJIT NHE A H_E 3 B
FEJT R ARAE W T4 v 5
FETT A b 5402 BB 1 AR o R TR ER A

BETT N LT AL e 25 (07 ot Sl I (o LA, AR5 ) I LRI S, O340 R 4 42540
<100 m,100—400 m ,400—700 m F1>700 m,

FETT PN LT A AR ML 2 28 A7 5 B 8 o T i RS A LRI 8, IRk 4 4. <300 m,300—
600 m .600—900 m F1>900 m,

BETJT AT A AR AL ZE 255 A7 o B B8 el AR AR b A LR BE B, IR 4 4 A4 < 150 m, 150—
500 m.500—850 m F1>850 m,

FETT PILT AR B2 A3 o M 8 o 0 K VR SR AL, 0 3 R 45 ) (0 LR I B, 91 R4 4 445
%% . <300 m,300—900 m ,900—1500 m FI>1500 m,

BT TR LA

DBH. 42 Diameter at breast height

(1) Vanderploeg( W,) 1 Scavia( E,) £ 4554,

ﬂj, r NP B | FRE R TR p, IR T L R RE DT B n R —
BB EAEN T -1 8l+1 2], E>0.1 FREE E, =

W, = (r/p)/ 2 (r/p))

E.=(W. - 1/n)/(W. + 1/n)
BEUR I 2F FK -5
| FRRFHE% E, = o%%/ﬂﬁm %Pk, -0.1<E,<0.1

FRILTHEHLIESE  E.<-0.1 RARAEE E.=—1 Fm Ak,

(2) IR PE PR (RSFS) .

Xt FAEBE P — R BT L RO B IR

w; =0,/

T, =a/a,

o BT i PR LR o JEPTA AT A SR AL, o JE AR BEIR 0 al BRI TR B, I B R E

PERRECRIN T — N & A AR B AR B
w(x) ZCXP(,BO + 0%, + Byx, + o +kak)

FYIDEEREROR G It

Hf,x ﬁ%\%?ﬁlﬂﬂ’ﬁﬂii i B RN EFE R, IR AP A B B R R R Ty
=exp(By +Bix, +Byx, + - +Bx)/[1 +exp(By +Bix; + By, + o+ +Bx;)
Hp E"JEK{E?@I 1 3% 0 i, BIFR ik B ML B SR 55 R AL B HHIZHR T3 M R BT RS AL Yy
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[6],0.5—0.7 F/R TN AE 1 —F,0.7—0.9 F/R HUMGE S 447 ,0.9 DAL RIEFH >,

JO7 P2 SR 785 ] U A D05 B YR 5% o R A e R A, S0 A B A AR B R PR Y e (R 3R, EORIE AR R
S8 1] U3 (0 78 i 22 PR R A AE A DGR 22 TR, £ Pearson HHIGE 1M B 7 Y 2 0 55 725 B 22 ] A H G R
B AHOC R B XA/ N T 0.75 HAAARSE A XHER T 0.75 WIEBCHE BAA A 85 UW IR B i, DIFFRE 2
TR HRE T R R AR i | 6T 280 T RRELL , R A Forward/ Conditional ( LR & 2 8Uh FEREAE RIS LA R A
5, 0 AL Ve [ AR i) VEIEA T 2 R A ) 23

N AT AN B8 A AR D7 S AR IR DT Z 0] 28 AE B8 IR 122 57, SR FH Mann—Whitey U 4556 575 1) A
J1 S54RI IR Ty 2 8] 4% 1 S AR 1 1) 25 577 R FH Chi—Square Test FL#E 2 ZHAE Ty 22 [BI3 [m] 3 A7 FIAT gl S 71
3 AN B AR TSR] SR KT B R 1 25 5

DL e s A SPSS 26.0 , 7E &I ] Origin 2020b 1 ArcMap 10.6 S58F5E Y .

3 ZBRESH

3.1 BPRE A SRR A S L e R R

WFFE AR AT 370 B LLAMEBL, AHBLIIR 5 R FL A5 BB IS I 57 5 ARG AT, FEA5 380 B9 43 1) A
75 201 A (FAERBIEPE AL ) AERIHFE DT 121 A CRIAFE RN B AN o

Vanderploeg il Scavia WE£:48 B4 11 3 W1 - WP 5 % 16 2 T3 <200, TR ARAR I BE > 0.8 FlEA 35 B Ry
0.2—0.4 AR , AN E-Z SRR > 1600 m, 37 5 >25°  FIARTE <01, BEIE B 22 < 100 m, i % HAlh

T B HE S BT UR A U SR B I LFREALRH (£ 2) 6

®2 RNSERELBIMEEFENERERELT

Table 2 Habitat selection preference of wild boar in Guizhou plateau mountainous environment

AT AR (p, VEEEEBL(W. -
. o 1%1?@(17,) *UFH%(T[) 1_*4-?%&(“/,) iiii’%}‘éﬁ((b’l) .
AR %5 Expected . Resource PPN
. . Proportion . Resource
Variables Category proportion P selection lection ind Preference
S E 0n 1n
used use coefficient selectio X
5% K <700 m 44 29 0.220 0.049 AR
Altitude 700 m<ifEHK <1000 m 116 72 0.208 0.019 AR
1000 m<ifF#k <1300 m 90 57 0.212 0.029 AR
1300 m<¥k <1600 m 71 48 0.226 0.061 AR
T4 >1600 m 10 4 0.134 -0.198 NP
b 353 W <15° 69 64 0.282 0.169
Slope 15° <Hf i <20° 55 51 0.281 0.169
20° <IEJF <25° 69 45 0.198 -0.005 AR
25° <HJ¥ <30° 53 28 0.160 -0.110 NP
e E>30° 85 22 0.079 -0.436 NP
b 4[] B3 122 79 0.338 0.007 AR
Slope location FH 3 139 85 0.319 -0.022 AR
2F [ 24 B 3 70 46 0.343 0.014 AR
b ZA T 74 42 0.299 -0.055 AR
Aspect GREZi 169 106 0.330 -0.005 AR
B2 88 62 0.371 0.053 AR
(L e Y] SR RE AR 38 23 0.153 -0.043 AR
Vegetation types T - 7] Ak 34 23 0.171 0.013 AR
Bk 5 Y RE R A MR 122 66 0.137 -0.099 AR
P& 5 5 AT R AR 51 37 0.183 0.048 AR
EF 5 R R AR 63 45 0.180 0.040 AR
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n] FRAE (p, R : N
Ak F51 T?:I%(dp ) I (o) d;ﬁf(w DomE)
Variables Category proportion Proportion selection Re'sour'ce Preference
e used coefficiony | Selection index
Fifb A5 23 16 0.176 0.027 AR
Te AR B A B <0.4 58 35 0.227 -0.047 AR
Tree canopy density 0.4<TiBHIE <0.6 113 75 0.250 0.000 AR
0.6<HBH F <0.8 110 60 0.206 -0.097 AR
ABFAE>0.8 50 42 0.317 0.118 p
TR iz I <10 em 93 60 0.234 -0.034 AR
Average DBH of trees 10 em<FH¥IHIE <15 em 82 62 0.274 0.045 AR
15 em< FHigf2 <20 em 100 79 0.286 0.067 AR
T2 >20 em 56 32 0.207 -0.094 AR
AT Y5 FHE <1 m 21 11 0.216 -0.072 AR
Average shrub height I m<FHE<2m 86 45 0.216 -0.073 AR
2 m< P E<3m 111 76 0.283 0.061 AR
3m<PHE<35m 113 78 0.285 0.065 AR
AR WE<0.2 79 47 0.234 -0.033 AR
Shrub coverage 0.2<3 [ <0.4 102 64 0.247 -0.007 AR
0.4<FHE <0.6 91 60 0.259 0.018 AR
HIE>0.6 59 39 0.260 0.020 AR
FASE- Y5 FHE<0.1m 89 59 0.259 0.017 AR
Average height of herbs 0.1 m<FHE<0.2m 67 41 0.239 -0.023 AR
0.2 m<FHHE <0.3 m 71 51 0.281 0.058 AR
0.3 m<FHE<1.5m 104 59 0.222 -0.060 AR
ARG FE<0.1 94 33 0.140 -0.281 NP
Herb coverage 0.1<3 H <0.2 67 40 0.238 -0.024 AR
0.2<#HEF<0.4 99 84 0.339 0.151 p
E>0.4 75 53 0.282 0.061 AR
HE K 8 S <300 m 146 92 0.248 -0.004 AR
Distance from road 300 m<H <900 m 89 56 0.248 -0.004 AR
900 m<fHES <1500 m 43 25 0.229 -0.044 AR
PEE>1500 m 53 37 0.275 0.048 AR
T S <100 m 178 99 0.204 -0.102 NP
Distance from 100 m<J % <400 m 75 54 0.264 0.027 AR
residential area 400 m<#fi# <700 m 31 22 0.260 0.019 AR
PR E9>700 m 47 35 0.273 0.043 AR
JiENRH SV R EE M <300 m 104 62 0.228 -0.045 AR
Distance from 300 m<fEE <600 m 92 68 0.283 0.062 AR
agricultural land 600 m<fH 7 <900 m 33 24 0.278 0.054 AR
PE 295900 m 102 56 0.210 -0.086 AR
TR AR A b P B <150 m 116 78 0.260 0.019 AR
Distance from water 150 m<#HiE <500 m 92 58 0.243 -0.014 AR
source 500 m<f#iE <850 m 29 21 0.280 0.056 AR
PR 29>850 m 94 53 0.218 -0.069 AR
P RIRE % NP RARAEZ ;AR /- JLT-BEHLIL £
=

20 M B A PR AR i 2 TR AR S R A X HE Y /N T 0.75, By A2
B TR SSORE TR AR AT RE AP 288 AR S T S B e R B o T A 5 o
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FHATE R (K 3) , AR A BB R TR TR PR PR
Logit( P) = 3.226—1F 3 0.002=3 FE x0. 161 + 37 A B 12 x 2,078 +HE AT 1) 15 x0.401 + B 7 25 13 x 3566 +

T8 B 25 %0.001 + 7 R 5 5% 0.0003

AR UL A B UL 26 R K, T R R X A B B IR B P o= e/ (L e ) R Y IE Ay R H

80.7% , i FAAEL Y BEAS I I 40L& P A8 1 A B 1k %

R3 HEANFREEREFSENENRAERNTE

Table 3 Variables in logistic regression model of wild boar habitat selection

EVEEN 3

AR

FrifEiR Wald 75 K56

Variable Regression coefficient ~ Standard Error of Mean ~ Wald Chi-Square P
TR Altitude -0.002 0.001 10.715 0.001
Y Slope -0.161 0.021 59.69 0.000
Fr AHBHE Tree canopy density 2.078 0.728 8.151 0.004
THEARF-HI 5 Average shrub height 0.401 0.179 5.006 0.025
FARFEE Herb coverage 3.566 0.826 18.641 0.000
BE T P P S Distance from road 0.001 0.000 5.162 0.023
B R 5 B B Distance from residential area 0.0003 0.000 6.716 0.010
# 4 Constant 3.226 0.903 12.752 0.000
# RN ZEF W (P<0.05) ; * » FoREF I3 (P<0.01)
BT 1) HE B A 1) T 15 5 R ST (B A
Yot B, SEBR B 75 R RS B, 22 ROC (Receiver
operating characteristic curve ) [ £&, {28 Ifi £ Ay 455 7Y
B TR0 RS BE 28 T O U B e Y T OKS B 0%
AUC=0.878 A4 AUC {HAYHAIbR e, N GE S ik 8 T
B KT (F 2) Z 06
3.2 RIRVRE DS PR P A 58 5l A P 2 L e 2
TS S 1] JRR AT A [X ) A A1 FHAE T 93 A, JE A1 ¥ o4
BT 43 A5 KR FFE DT 31 A AR FE DT 50 45 4%
G A PR TT 48 A JHERIIAE DT 12 45 58 R KA A 02 Ce—o0srs
75 38 A, AEFI TS 16 1 = BEALA
ANV DX PRI O 5 HE R R D7 22 1) 4% 34 2k 0 - - - o o

TUA S R LB A R n 3 4, SRR MR D7 A LG, AR
LS4 M R D R A i 2 AR 5 5 Wl 7K S0 M AR 7
JEE IR AR -3 g BEARR, AR S J3E W s JBR B {7 B2 4 ) ]
T FRTE AR Y- Koy o AR e A i 8Ty, 3 B ARG 5 ~J /K EBF
BRI IR DT B ER G B ROA TG B R R B
T A v T AR R IR DT (E R S

ARV DX R R R 555 AR A IR O 2 1] 4% B 1
RULE G 1 LA SR AN 5 bR BEAT B9 ) 45 )
FEDT Z (AR TR A A 5 2 5, e It 5 i et i

1-4 5k 1-specificity

2 ROC HiZLISHi LR
Fig.2 ROC curve diagnosis results
ROC: ZikH TAEFFE I ZE Receiver operating characteristic curve;
5 AR ARSI LAY T ALK /N AUC ((Area under curve ) 3 78 A5 Y
TR TRINAS B, Ml 2 A %o £ 2 3R 7 B AL A T30 B 7 (50% 114 T
) ML T ML by Fom iz b8 BAT T g 0 (G 50% 1%
H)

TRESHRANER L5 [ TR S AR LA 5 >0 AR BEPRE M -5 R FHTRE 5 2 IRDSB 7 A7 A S 25 2 5, b P A 5 T S o

3
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Table 4 Comparison of continuous variables between wild boar used and random plots in different areas

Mann-whitney U ¥56;

AR FEX P E2AFHEDR MeansSE Mann-Whitney U test
Variables Sampling area AEF HEE T FIHEE U p
Random plots Used plots
TR Al 1253.00+ 146 1023.58+39.56 -1.146 0.252
Altitude B 7K 1155.5+62.12 1242.53+39.99 -1.137 0.256
JRRBATR] 879.14+44.95 854.61+24.41 -0.22 0.826
K 1155.3+37.86 1429.06+19.13 -4.679 0.000
2353 el 27.11+2.23 23.64+1.24 -1.395 0.163
Slope B 7K 28.76+1.89 20.94+1.57 -2.861 0.004
) 30.87+1.24 17.96+0.72 -7.097 0.000
7k 32.15+1.37 17.49+1.16 -6.244 0.000
TEAAR A B2 Al 0.73+ 0.05 0.76+0.03 -1.799 0.072
Tree canopy density i f# 7K 0.48+0.05 0.58+0.03 -1.524 0.127
JR AT 0.52+0.03 0.57+0.02 -0.848 0.396
>k 0.6420.01 0.62+0.02 -0.794 0.427
TR ARFHIME/ cm Al 19.00+2.09 17.3420.94 -0.222 0.824
Average DBH of trees TRk 12.27+1.65 13.46+1.05 -1.085 0.278
JiR BA T 12.07+0.98 12.92+0.63 -0.706 0.480
>k 16.99+0.83 14.16+1.19 -1.902 0.057
AT el 2.42+0.19 2.80+0.10 -1.829 0.067
Average shrub height B 7K 3.12+0.19 2.94+0.10 -1.302 0.193
) 2.17+0.13 2.43+0.10 -2.013 0.044
7k 2.2420.15 2.4320.13 -0.459 0.646
ARG gzRedl 0.62+0.08 0.40+0.03 -2.472 0.013
Shrub coverage i E 7K 0.37+0.07 0.44+0.05 -0.608 0.543
JFR BH T 0.38+0.03 0.41+0.02 -0.822 0.411
>k 0.36+0.03 0.49+0.04 -2.307 0.021
BRI il 0.33+0.08 0.27+0.04 -0.583 0.560
Average height of herbs T K 0.33+0.07 0.27+0.02 -2.452 0.014
JRRBATR] 0.25+0.02 0.27+0.02 -0.442 0.658
>k 0.34+.06 0.29+0.04 -0.01 0.992
R G Al 0.22+0.08 0.25+0.03 -1.695 0.090
Herb coverage T K 0.16+0.04 0.31+0.03 -3.192 0.001
JiR BH 7T 0.20£0.02 0.34+0.02 -4.657 0.000
ik 0.19+0.04 0.34+0.03 -3.547 0.000
BRI 25 gERedl 700.00+177 679.00+86.69 -0.111 0.912
Distance from road T K 413.31+£136.68 372.55+49.49 -1.061 0.289
JER BH AT 1468.05+341.25 1780.30+252.47 -0.33 0.741
>k 699.16+80.34 950.52+60.02 -2.679 0.007
T P il 517.83+166.66 468.17+86.69 -0.333 0.739
Distance from residential area T 7K 171.58+35.71 180.92+29.48 -0.152 0.880
JBR BHT 140.35+41.00 139.25+33.87 -0.524 0.601
>k 389.08+54.78 1017.68+88.91 -5.241 0.000
JiE B AN Al 647.08+177.33 859.67+88.35 -1.497 0.134
Distance from agricultural land Fa K 417.79+103.74 577.43£171.94 -0.095 0.925
JoR BE T 615.53+77.40 598.65+76.77 -0.862 0.389
ik 3832.18+509.56 1175.81£151.67 -1.541 0.123
AR ARl 1268.25+402.25 928.13+108.06 -0.074 0.941
Distance from water source T 7K 268.54+6.67 353.04+72.77 -0.521 0.602
JFR BH 7] 288.49+44.92 287.90+38.90 -0.36 0.719
K 1380.42+148.75 869.94+78.37 -1.434 0.152
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Table 5 Comparison of discrete variables of wild boar used and random plots in different area

- £ X N FEFFHAE S Random plots A FHEE T Used plots
it sﬁp[ing %) i . {;; ?ﬁiﬁﬁ = ot
Variables Category LN LA befl Chi-square test
ared Frequency Percentage/%  Frequency Percentage/%
i) AL 1577 3 25 20 41.67 X?=1.423, df=2, P=0.486
Slope location PR3 6 50 16 33.33
P14 P 3 25 12 25
i faK 1577 6 375 16 42.11 X?=4.446, df=2, P=0.102
PR3 8 50 9 23.68
R B 2 12.5 13 3421
JER BT PR3 13 30.23 30 32.26 X?=0.271, df=2, P=0.871
PR3 21 48.84 47 50.54
BRI 9 20.93 16 17.2
3k FAY: 21 42 13 41.94 X2=0.230, df=2, P=0.891
1377 19 38 13 41.94
B B 10 20 5 16.13
WAL Aspect eal] T 5 41.67 12 25 X?=1.780, df=2, P=0.541
A 5 41.67 30 62.5
i { 2 16.67 6 12.5
FalEK T 2 12,5 10 26.32 X?=3.482, df=2, P=0.163
L 12 75 18 41.37
i { 2 12.5 10 26.32
JBR BHAT A 6 13.95 17 18.28 X2=1.092, df=2, P=0.598
g f 20 46.51 47 50.54
¥ 17 39.53 29 31.18
2K YA 19 38 3 9.68 X2=20.959, df=2, P=0.000
g fir 26 52 11 35.48
¥ 5 10 17 54.84
A gtealll e {lupiN 3 25 4 8.33 X?=5.387, df=5, P=0.371
Vegetation types TE0 R AR 2 16.67 6 12.5
W R ST AK 3 25 24 50
V&5 G R STRR 0 0 2 417
T IRz N 3 25 6 12,5
HA 35 1 8.33 6 12,5
JErEK kR AR 2 12.5 6 15.79 X?=2.641, df=5, P=0.590
AU 3 18.75 5 13.16
(e SR NEE N 5 31.25 11 28.95
HAEE S Al REE N 0 0 4 10.53
ST IRz N 3 18.75 8 21.05
ot 3 18.75 4 10.53
JBR BHAT W AR 10 23.26 13 13.98 X?=46.719, df=5, P=0.000
A 1IN 4 9.3 12 12.9
GG T MRS AR 14 32.56 0 0
TR 5 E AR RS RK 0 0 31 33.33
B SRR A 12 27.91 31 33.33
HoAt 35 3 6.98 6 6.45
3k LU 0 0 0 0 X?=1.271, df=5, P=0.161
A N 2 4 0 0
GG RIS 48 9 31 100
A5 G R STRR 0 0 0 0
T IRz N 0 0 0 0
HA A3
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