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Abstract: The sett plays an important role in the badger habitat selection for providing a shelter to resist adverse weather,
escape predators, and reproduce. In the context of rapid transformation of agriculture lands to forest plantations and
increasing human development activities, understanding the badger sett habitat selection is requisite to conserve badger
habitats. Nevertheless, the Asian badger sett habitat selection has rarely been studied in China. From September 2008 to
August 2009, we used six randomly selected 8 km line-transects that covers the entire study area to investigate the sett
habitat of Asian badger ( Meles leucurus) in Xinfeng Forest Farm of Fangzheng Forestry Bureau, Heilongjiang Province,
China. We established a plot of 10 x 10 square meters that centers at each of the detected setts and measured 18 variables of
the sett habitat ( vegetation type, elevation, dominant tree species, tree density, tree height, average diameter at breast
height of the nearest tree, distance to the nearest tree, canopy closure, shrub density, shrub height, distance to the nearest
shrub, herbage coverage, distance to water resource, distance to cropland, distance to human disturbance, slope, aspect,
and slope position ). It was found from a total of 55 badger setts that the average size, depth, and obliquity of setts were
(27.40+14.30) cm, (84.18+44.07) cm, and (26.36+£18.2) degree, respectively. We also used equal number of plots of
10 X 10 square meters (i.e. 55) as controls to collect the same variables of the sett habitat, which were randomly

established 500 m away from the detected setts in a random direction. In this paper, the Kolmogorov Smirnov test was used
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to assess the normality of 14 numerical sett habitat variables. The two-tailed ¢-test and Mann-Whitey U test were used to
compare the sett habitat variables measured from both the sett and control plots. The results reveal that the Asian badger
prefers the setts with lower canopy closure and herbage coverage, and higher shrub density as well as with moderate slope,
southern aspect, and middle position, closer to shrubs, water, and cropland, far away from trees and human disturbance.
Resource selection functions ( RSFs) are widely used approach of mathematical modeling for the analysis of presence-
absence data to deduce wildlife-habitat relationships. However, the generation of RSFs may be hampered by a wild animal’s
population size and density. In this study, a log-linear model was fitted to the four sett habitat variables: 246.980—1.059x
herbage coverage—0.703 xdistance to water resource—1.403xslope degree—45.005Xaspect. The overall classification accuracy
of the model was approximately 93.9% to distinguish the sett habitat from the control habitat. Partly as a result of policies,
the Xinfeng Forest Farm is experiencing an increase in agricultural conversion, conversion to tree plantations, and
improvement of the road network. These changes may have negative impacts on badgers. Hence, understanding sett habitat

selection would enhance conservation of Asian badgers and provide basic data to further guide ecological study.

Key Words: Meles leucurus; setts; habitat selection; Zhangguangcailing

JEHE (Meles leucurus) J& £ H ( Carnivora) fliEl ( Mustellids ) 505 J& ( Meles) , 73047 T2 #r w4 5% va 30 |
Serty P R GEORE RS 2B\ Ry S BRI A A — AN SR ST AR BT A S R A A S i A
R AERF FEIRE BRGSO, B YA A RO R R LK 40 i R R P R A
I 73 43R TR 7RG B 7 SRR F23R 7 PN R AR 5 LA KO B SR AR AR TR 7 R B B Skt ] B L
WERLE AR AT R IR AR SO EE RO AR AT

I /e BRI A A R S A AL 3 O R i A B e R R R R A A 5 AR R 1 G R ARy THT A
TREMPITE, DEEETE 1963 AFUHT T & EMAEAA " ML b B2 PR K B S5 A5 1k
AT A2 BE e, PR A A2 BOCHE . TR AR SRR BRI X T W Ap i i AL TPk AR 5% B | 0TS 5 b £ 2%
AR EE R AR KT A X H TG S T, R AR S T RE 2 BIAR Y K BEIR 1E S
FECRE A A7 AV S T A A R B D TR o R B — R BRI B, PRk, S k2D T O R AR 2 B AR S
SEFAE PRGN ] by DR 7 AR B e P 0 2 SRR A 0 b DX Ji 17 SRR 7/ A SR B RRAIFSE Sl Y b il o
PRAFORIRR R 52 15 it 42 (A

1 st X AR

T iEMR R AL TR ALV i e i, JB R Ik NE IR SR A AR AL AR bR Ry 128°13741"—
129°33'30"E ,45°32'46"—46°09'00"N , B i FH 220 642 hm*, #HXMRIGA: T3k A W0 2 e db ik, 77 iIEAK
bRy R ER L X JR AR L Fe b s, g4k 400—900 m, V- I43EJEE 8° 1 IXJ& rhildaly Rt WU, =T
AR X, B I L SRR, AR R 2.2°C, AR 115—125 d, 4FFE K & 500—540 mm, FkZE
VEAARE ¥ 25 S0 sl A Al Bl . % X E 28 R st it AR 1 & X 35 BE AT 36 78.6% , A IX I,
A b PR A ) S SRV LT AN ( Pinus koraiensis ) FEWH AR, Ib AN F BT AR A A H ARIE A ( Lariv kaempferi) 7K {0
( Fraxinus mandschurica) %1% % ( Phellodendron amurense) SRk ( Juglans mandshurica) 55 , 845 AR FEA N
EMET (Corylus mandshurica) IR ( Deatzia spp.) 2.2 ( Lonicer spp.) FNH TN ( Acnthoopanax senticosus) , i THI
IR Z B IR B B ( Carex spp.) AW ( Equisttum hymale) /N FE (Aegopodium. alpestre) 25112
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ARFE TR TR AR FEA L FEA R B EACRE Y A9 K USRS | A T g A
HTYCRES S 14 FEE R AR SN T A R 2 RS A, MR TR AR R AT
[ FISEAL 4 FRARBE R AL A T A 0 DR AP 22 50 AU o KL IR I TR A T e B i FE 1) 22 S P
T80T, FUAAESBUS T  8 2 A BEAR [ Mann-Whitey U A 30X 0 43 09 12 FhACIE R A 25 1 F 19 25 5 b
FromHir o PR P 5 R RS0 A 35 b A [] DL T ORI 7 AR S5 R P ) S RV RN 235 A P, B AT TIR) 7R
AR IR

3 R

3.1 GEER 7 —EREE

FERFFE T el sk 1 55 AR 7, SERE IR 172 AR R (27.40+7.15) em, TR RT3 8 (84.18 £22.04)
em, A3 (26.36+9.10) © i 1 54 = 3.02 # HIA %k +0.80 A& FHIREL+0.56 JE 5% (£ 1),
3.2 JEAETR B kR

K BASFEAR ) Kolmogorov-Smirnov Test K Ja ik =1 B Te A% B T AR B TR AR MgAs FeARRE B AR HA
FE EAREE WA EARRE AR MK Bk R N TR P 14 MEUE R A RS
Bl B8 2 2RSS A0, &R K TR B R FE AT G IR A R B A G IR A
(P<0.05)(%2),

R1 BERNEFEE

Table 1 Eigenvalues of Meles leucurus setts

S A I 95% EAFIX ] 95% Confidence R
Character factors of cave Mean value B2 /IMHE Lower B KAH Upper Standard deviation
il 11 E 4% Diameter of cave/cm 27.40 25.47 29.33 7.151

A Depth of cave/cm 84.18 78.22 90.14 22.036

f5i£8 Obliquity of cave/(°) 26.36 23.90 28.82 9.101
S Total number of cave 4.38 3.54 5.22 3.112

H FREL Favoritely-used cave 3.02 2.49 3.54 1.939

AN HFEL Rarely-used cave 0.80 0.59 1.01 0.779

J% 3FEL Discarded cave 0.56 0.22 0.91 1.273

R2  BEERN 14 MBEMNESEFHKSER

Table 2 Results of Kolmogorov-Smirnov Test for ecological factors of Meles leucurus setts

H=ZSHF Ecological factors z P

734K Elevation/m 0.752 0.623
FRARBEBE Tree density/ (#7100 m?) 1.235 0.095
TR AR JE Tree height/m 1.425 0.035
Te A% Average diameter at breast height of the nearest tree/cm 1.418 0.036
T+ KB Distance to the nearest tree/m 2.688 0.000
iBH] B Canopy closure/% 1.470 0.027
HEABERE Shrub density / (#£/100 m?) 1.799 0003
HEAE B Shrub height/m 1.364 0.048
HEAHE B Distance to the nearest shrub/m 2.521 0.000
H#% 35 )% Herbage coverage/% 0.844 0.474
/K PRI ES Distance to water resource/m 2.029 0.001
{4 FH ¥ 2 Distance to cropland/m 1.508 0.021
NN TR Distance to human disturbance/m 1.269 0.030
¥ Slope degree/ (°) 1.492 0.023
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R 50 2R B SEORE IR 5 R R D RO ERE T AE SR (2 = 58.597,df = 2,P <0.001) Rl (y° =
16.257,df = 2,P <0.001)2 P A8+ b 22 Fdl W 2 MIZEAEREE A (o = 3.667,df = 2,P = 0.160) A #
TeAR (x> =3.036,df = 9,P = 0.219) L&A WER 2R, « K50, FFFE AN IEEE 7 Z M7E K T
KRBT R FEZR (P >0.05) , TEAHE T FERWREE (P <0.001),

Mann-Whitey U #6520 | JEAE TR 7 B4 A FHARE J7 FO6E BEBE I e TR I 8 AR PAT B A 2 B W K HE 2 I
AUERE 2 RE A B B A TR B R B 25 R B3 (P <0.001) , M TR A1 B TR AR A% I A vy 3 G
WEZF (P >0.05) AHXF T X BRI 5, JECAE IR 70 i 222 355 RIS A 8 R 5 /D | WE R %88 B K L 5
TRARBE B  BEK PRI BE A THRBE 5t M BE ez 1n BH e i iy A48 (3R 3)

F3 FEERNWNF BERNRES 14 MESEFHRER

Table 3 Characteristics of 14 ecological factors by Meles leucurus setts at usage sites and controlled plots

Y Gl =i Xof BERE T )
TR T Used sites Controlled plots Mann-Whitey I-test P
Ecological factors U tests z
% SD ¥ SD
133K Elevation/m 335.33 60.293 333.33 69.128 0.162 0.303
TR AREEE Tree density/ (#7100 m?) 6.73 2.535 6.51 2.202 0.482 0.631
FEARE B Tree height/m 12.15 2.670 12.20 2.321 -0.169 0.866
W% iameter : eas
TRAMOLE Average diameter at breast 22.33 6.896 25.07 8.598 -1.563 0.118
height of the nearest tree/cm
e ARBEE Distance to the nearest tree/m 2.178 0.696 1.076 0.9059 -6.799 0.000 ***
AR Canopy closure/% 56.64 15.517 77.80 16.162 -3.432 0.000 ***
FEARBE Shrub density (#£/100 m?) 5.51 2.666 2.89 1.843 -5.465 0.000 ***
HEARFEGE Shrub height/m 2.822 1.6025 2311 1.3294 -1.477 0.140
HEAMEES Distance to the nearest shrub/m 0.922 0.4917 1.827 0.8290 -6.147 0.000 ***
HL#E 35 B Herbage coverage/% 36.27 16.699 72.95 15.657 -11.881 0.000 ***
EKJEEE B Distance to water resource/m 481.27 241.799 1250.55 740.031 -6.631 0.000 ***
BE4% I B Distance to cropland/m 712.73 554.295 1375.45 646.277 -5.877 0.000 """
y, WEr
}\,}7 TR i 1876.36 733.577 974.73 687.626 -6.070 0.000 ***
Distance to human disturbance/m
Y Slope degree (°) 26.00 11.386 39.31 11.901 -5.329 0.000 ***

FIFIARE BN 55 4, X BREE 8ol 55 4 Sample sizes were n = 55 for used sites and n = 55 for controlled sites unless otherwise indicated ;
#* P <0.05, % P<0.01, *xx P <0.001

3.3 GEHEIR AR B IR BE sR A BT

FAAFEAHY Kolmogorov-Smirnov Test X e S 7435 18 AR A 16 i s RA K (2=0.752,P=0.623) |
TEARBEE (2=1.235,P=0.095) FIAE B 5 (2=0.844, P=0.474)3 NEEBLFEIES 040 , FL# H Spearman 7
FHORAG S o S5 R W A8 5 B S e RBE B B 1m) 3 ) 5 Fe KBRS Z (AR OCHE W 35 (B>0.5) (3% 4) , HoAth A2
HAHC R BN ARIEF] 0.5 B AR BB B EMIKT(P<0.05) 1A ARG . P A 3l S R A
RERNE 5 HARSCH AR S 1 (IR AR RS ) 22k, HoAth PR 74 A2 % 8 [l A RS A

R4 BERANEXEERNESET

Table 4 Ecological factors with significant coefficients by Meles leucurus setts

A5 PF Ecological factors B
FEYE 5 -TR A HE B Herbage coverage-distance to the nearest tree -0.580
R T B -3 7] Herbage coverage- aspect 0.653
e -FRARBE# Aspect- distance to the nearest tree -0.518

(e DAY A s (SO AR e 2 /IR 3 JEE AN ) 4 TOUA% [ 90 2R B0k 310 28K (365) o T Bl
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BE FEKJREEES R R 1) 4 7R B ST 1 R TR PR < logit (p) = 246.980—1.059 xAH # 75 J& —0.703 x
TKIR IR B - 1.403 <3 5 —45.005 <3k 1], ARG AR | BCHRETR 7Ot AR BE O VR B R Ky . P = e/ /1 + ) | 22
FHEAS AR ) TE B T RN 93.99% , AT LATA B R RE A AR A 16 s WL TIR] o A B8 e % () FEAR 15 0

£S5 BERBARENSERTEEEREDNA

Table 5 Impotant ecological factors in the logistic equation for habitat selection by Meles leucurus setts

H 25T Ecological factors MVEES Y] FrifEiR SE Wald X? MK P
F 1% 35 % Herbage coverage/% -1.059 83.156 3.155 0.000
PEZKJEIE B Distance to water resource/m -0.0703 5.505 2.550 0.000
Wi Slope degree/(°) -1.403 135.517 3.012 0.000
i 11) Aspect -45.005 3938.428 4.781 0.000
HHOT constant 246.980 16213.676 56.028 0.658

4 iFig

4.1 JERETR YRR BT

7 SR B A SR R A R SRR AL TS, L R 7R PR EE A P RE A 3t 2
7 B Y BEPEXTIR 7 COR A5 LR TR B AR s S S A B R S AR L, S R 4
52 2 PE AN 2ot 1 B SBR[ 270 R o I s DX SR RS 5 HL At i DR b A /N 1 AT R
FEFZGRER A DRI R NI TR S A O, Tt — P . GUiTa R B FF R AR (27.40+
7.15) em , I FUR/NKRTR AR TR AR TR A e (4 5CRE 5 RN A0 FE 1 R/ AL, AN TR F1 22 Dk il 28, 22
BT E A0 TOANHE A b X TR SRR, H R B 11 32 2y R A0 B 1 0 1 T 36 AR, A IR
TR AN LR, A RS T e FH 22 5 CRE 5 f il L300 o T g H A A AR s M 0 R A A T By
(D SN S i 8 SV e 1 R
4.2 GECRE A A B R RHAIE

TR AR A S G PR B T Wy R0 BT AR 3 A BRI 5 T Y SR RS 2 RURE 1 35 )V R
SR, FEAN R DX, B 7O A BT B Pt 2 B AR RN B IS VAR Al . b I ORE— B B PR A R S I E R M IS
B b e (PP ARERAT L F B AT ARER L1 AR OR AP X, JOE IR 7 32 2 A N AR SR S S 1 S A%
WIFSELE IR 73T T AR Hh | DR O 2 105 % 0 A9 T2 O B T, B/ UM FH O D0 T 0B B e, 39 38
2% 1) B R B A T R (35 3) o SR AR BRI EE R LA B R RIIRX = R R Y (R
B 1] s s 2 [ o SHE B 2 16] ' A [ e XU P IS AR A SERE 1 R A R R A T A RE A BE AT
PABH 1R KBTI, SCRT U eI 7 A Bt = AR AR RO . 2 A AT 10, — B A AR B Y
FELWCHER . B A E SEMEAR o, — BB LA S8 W 00, s 7% o 50 R B AR AR n] TS IR AR
JRITRE A T8 456 B £ 7 U P SR U 1 A 75 25, REAR AR SR SRR (et T i ] DR A 3 R A R A ], B A
b S TE T TG 2y, #R0 | EORETE S o 9 b e B R S R RO M =2 () AR AT I — A R A AR
N Y ARAFFER K ST TE 23 e T U BT i (EL ) R AT , 25 FE 3 1 0 IR P - S8 P Rt 5 M AR e 2 e
AT By 132 2R K U B o 550 BERE D7 A L R i e 08 % 7 B A TSI Y Ml D7 i ), 7 9 ] R g
FRUY et -tho A B JRUAE I 1 R U P I LA R P 3 ) B4 g 44

B 1) A A PR R R T 7 N B B AR SR TN, R AE Sl e S R B B AR B
RE T FE R T IR R R LS A R S R L EORE IS B B ) AR A 2 R IR A )2 B R )
20T HOBAE GRS AT LA FE S5 2 1) B ek 425 40 80 90 o 198 )22 30 008 1) R R SR A5 R/ 43 11 ) 7
(6] S TS A 0 e FEARAL X BORE 7C 22 78 0 e T XU B, 3RE B T LA i) 7 i) o B
FIELIE | PRAR5IR] 7 A3 AT J5 R 408 5 o (0 Bz B % 2E 7 A T A& R sl BEEICHIARSE ) | AT L BEL Y
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KR

FEVE AR AL XY 28 il I ARt 32 38 1 A0 A 3 R, T) A i BH Sz T LR BB SR | e 2R g A g A Ak

(Actinidia kolomikia ) %5 £ W) , {8 T WURENE 77 22 A NG , O B RE 2 4 1) B ok P JE TN 18 R A &K B MR
AL TR L FE R s, 3y, T PUARR A . AT AE BFVE 450 s 2 B4 i e R 3, X JR e ) 4L e o ™
B TR R RS E E A SRR AN g I 1O TG Sh R T, PO T ok 2 i A T,
FEHER 728 T AR L, & T /R A2 2k, T By (k3 7R RE K T v 5

Zi§t : Chen Huapeng 1815 BIE B0 SCHE 22 BRI BN
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