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Winter Bedding Site Selection by the Roe Deer
( Capreolus capreolus) in Sanjiang National Nature
Reserve, Heilongjiang Province, China
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(1. School of Life Science, East China Normal University, Shanghai 200062, China;
2. College of Wildlife Resources, Northeast Forestry University, Harbin 150040, China)

Abstract: Winter bedding sites used by the roe deer Capreolus capreolus were studied using a resource selection
function in the wetland of Sanjinag National Nature Reserve, Heilongjiang Province, from January to March 1999. Site
characteristics were measured at the bedding sites and control sites. Roe deer selected diurnal bedding sites with island
forest and clumps of reeds, denser canopy closure (> 10% ), higher numbers of new shoots ( > 30 individuals) , moderate
hiding cover (90% —-99% ), closer to water resources ( <400 m), closer to croplands ( <500 m), higher temperate in-
dex (>0.2 C), deeper snow ( >31 ecm) and farther from human disturbance ( >1 000 m). At night, roe deer preferred
bedding below island forests, denser canopy closure (> 10% ), higher numbers of new shoots ( > 30 individuals), mild
hiding cover ( <90% ), moderate distance from water resources ( < 700 m), farther from croplands ( > 500 m), higher
temperate index ( >0.2 °C) and farther from human disturbance ( >1 000 m). Roe deer showed significant differences in
use of scraped beds by deer, distance from cropland, snow depth, distance from human disturbance and width of beds be-
tween day and night. Day beds were associated with closer proximity to cropland, deeper snow and were narrower than
night beds. The resource selection function of day beds used by roe deer is a logistical regression model: logt (P) = -
13.999 - 0.446 x vegetation type — 0.003 x distance from water resource — 0.003 x distance from cropland + 0.915 X tem-
perate index + 0.487 x snow depth + 0.001 x distance from human disturbance. The selection probability is therefore: P
= elogt(P) /1 1 lo8it(P) | The model correctly classified 90.9% of day bed sites. The resource selection function of night
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beds by roe deer is: logit (P) = —0.009 — 1.863 x vegetation type — 0.004 x distance from water resource + 0.946 x tem-

perate index + 0.002 X distance from human disturbance. We can estimate the selection probability from this model: P =
elosit(P) /1 4 elogit(P) | This model correctly classified 91.8% of night bed sites.

Key words: Roe deer ( Capreolus capreolus ) ; Bedding site; Resource selection functions; Winter; Sanjiang National

Nature Reserve

A B2 SR b S 1 R — AR AR A
AEHL ( Armstrong et al, 1983; Lang & Gates, 1985;
Liu et al, 2005a; Mysterud & @stbye, 1995) FlJ
E RIS (Smith et al, 1986), FTMIZH ZH
KE. R, ZZ= PRl ngal F) PP E
TR T RN, BT LS SN E
F1BT FRE T 45 O 2 ( Chen et al, 1999; Mautz,
1978; Parker & Robbins, 1984; Wang et al, 2003,
2004 ). PRIk, A7 B2 sh Y # A AR B S8
FRBERARN, LA RE S AT 5K, B AT AL AR
THAE A B 59 R 28 g A 96 X BE & AU 5K ( Wang
etal, 2003, 2004 ). #R1f, A #i2E A 5 1Y i 07X
AedF B E R SO A BRI (Holand, 19925 Wang
etal, 2004), FTLL, #RWILZ b G308 £ %0 A i
Wi RE R A AN S £ D A/ P AL AT
BHE X

1 ( Capreolus capreolus ) & KR KBl % UL i) —
Fi/NE R ERL S 4 3h B, MR SRBE 2R, 1EFk
MLE AR L S R R AR A ( Nowak,
1999 ). TAFERK, AR Fb S L AIF ST T2 EAE R AE AR AR
AEBEH( Chen et al, 1999; Jiang et al, 1996 ; Mysterud,
1996; Mysterud & @stbye, 1995 )FI4 A5G ( Lin-
nell et al, 2004) 44FHAYENE ML TE; (HF
J A 35 R A RN S M R A A BA RE . %
TR ISR, 75 A= 358 A AR R BB A Ao
il S B R SR, P I e 45 SR 3L AR
A P A= 35 v AR 3 R0 BT e ) SR A TR B 22 531, X
BEHREFATIT R M RS, VI, 1999 4 1—3 A
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PEAT TR, DAE— AR A A 2 b B AR A
PERELH
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26'—48°23'N, G 198 100 hm?. = VL H AR PR
HFIR— N 34—80 m, MR & T F€ Il 18 7 K
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2.2°C, JFM 155 do MEPIXRAUE TR A IAE
YK Z2, FEAM B Ry AR R RAR ),
AL OBEE. KEMY . WA, RIPXNIEA —E
AR AR H
1.2 £ESEFHNZE
1.2.1 FIFHFEDTABEE MRE =TT A RO XY
FERERL, 70 i B Rpk . e | =5 AR 45
4 SR AT 100—200 hm? FIBFEIX I, 45
Ft o LR AT B O i — S 5T X Ik
e . YRS b A B0 L 0 B I A ) R A T 3R
B, X R LA RN S A ORI AL S, 20 R
ZA RN HE , B2 20 m DA YRR S A A [R]
— RN, B —AENE AT ( Chen et
al, 1999 ). fE —ILHARGRYX, BRIE LIS A AT B
¥ ( Sus scrofa ). & ( Cervus elaphus ) F1 B¢ Ji§
(Alces alces ) —FMAEEHE . ARG LA B A 1) JE 1
FERRAE . RNE MR/ NI F AL DA K FE A 25 m)
DA 3 A 5 At A 2R n Fah S M 3 0 A IR 2R TE
15 = 1 T RS b J5 ST B 1A 5 A A I ) 17 B39 5l
( Gates & Hudsn, 1983; Cederlond, 1989), HIL7E
T e A BB Bt ) BRI I, A6 R i B Y S 7
[i] AR ) A RN EL M 5 7 A e Y T 7 1) 54k
18] f fh S i ( Chen et al, 1999; Gao et al,
1995 ). AR NS b J BBl 25 pO P RICRE B2 . RibJE B A
BB 0 LA K% B S B3 ff 2 32 55 T R
S BP0 ) A ), AELASORS 28 5K 8 B S5 e 2 A7
Ho
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BAE 6 MEBIR T AR 31 E Jr kA
RN TARUE: FEPEAL BRAR, Ff . A
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DRI, () IC i B JE ot oA 19 25 2 1 ol £l e DA R B 5
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1.2.2 XBFITRBCE O PRIEXS BT 8 BEAL
P, R R GERE T 7 M i BE % ( Zhang & Ma,
1999 ), HAETTHI 204 5 000 m x 5 000 m, HAK
PRI FE =TT AR PRYIX 1:100 000 HYHUE A I
FRALFBCAIIES 5 000 m MIFELRA T 5%, Wik ss
B 5 000 m BEE—XFRERE Ty, 6 B 7 (il R
T REAR S B P X A, R AE RS B
TR ENS L, AT BR A Ty . TERESE
KIMNBLE T 46 DXIRFETS, W 158 A7
[ FE A AR BE IR 7
1.3 HiR4E
1.3.1 Vanderploeg & Scavia EFFEE K H Van-
derploeg & Scavia HEHEFEEL ( Vanderploeg & Scavia,
1979a, b) ZrAr XS A2 fip 5 i 9 Fol AR 555 PR 5~ Y )
MRAAmEE, Hata AT
o Wi 1/n)
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A, B NEEEIER, W AR, o N
EE A EIR R, Hd, w, = wi/Zwi,wi =
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REFE, E = -1 ARESE,

1.3.2 WRUREFEREL  WE R BE B MR L ( resource
selection functions ) AI LA 43 H A 5% Hp A [\] A % 3
PRI R PR A LR SAE T, Sk 1 sh s 44
R F % ( Boyce & McDonald, 1999; Han
et al, 2004; Li et al, 2001; Manly et al, 1993 ),
HtRIrkmr .

X AR — R i, ShPx B R
K wi=o0;/mis 7w =ai/a+o. FeH 0, FEFEE
FIA, r VTR BT ARAGE, o VI WL
BT RN, o + ZFTA P ARSI

T ARSI PEE S B Rl
HUKIAGRATAE Z R A R BT 2, BT LT 08 45 oK 4
— BRI — A5 2 7 AR R R R 2R R A
FRAL. w(x) = exp( Bo+ Bix1 + LBaxa + 0 + By ),
Hrp x RETAFER ST AT AR, g FRRNEFER
B Wa, Dy EEMEREMERRL: T(x) =

expl Bo + Bix1 + Baxa + " + B, ) v

L1+ expl Bo + Bixy + Boxa + " + Bexe )]
T (x) WOBUEN 1 8% 0 B, B 7R 2k s R k5
W, PR A AT LA 2 A 1A R ROk A
(Boyce & McDonald, 1999; Li et al, 2001; Han et
al, 2004 )
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T B AN FEA ) Mann-Whitey U £ 50 0 B4
BMNEMTERI SRR | AR R, B . BEAKIR
PR BEACHEERY . PRIEME . FEW . AN T
PAR MRS | 98 FRSE 11 A 1 22 e i AT 00
Bro

2 &% B
2.1 ZXEWBEMEEENEHEERFHNAN—
R4

Xt 81 ANFIHIAE DT (Herela] 42 4~ B 1A 39



406 oI/

27 %

AS) 46 XA T E 45 R W, =T H SRR
1 DX 4 2 i A 1B 56 1) [T B B b EL AT 67 T B3 R AR
FIEEN . I > 10% « MRS S 30 4.
BN 90%—99% . BE/KIFEE ) < 400 m. BEfk
HEFE <500 m. RN >0.2 C, FIHE > 31 em.
NAFHEREES > 1 000 m 458 T BURRE; T
Pl 35 B A 7 [ B B U] ELAT DU AR AE . 7 F Stk
MEE > 10% . MEEBEE > 30 B BRH
K <90% . BE/KIFEFEES < 700 m. BEA HERES > 500
m. fREPE>0.2C. HIE>31 em. NN THEEE
>1000m (3R 1) FFAERF R ENS H
2.2 ZFWEESKEENE M AERREFRLE
FEMSE Y 81 A Z LN B A FFE 5 o, Br
A RS AR 20 m WEFENEA 2 ENE L, B

LR A, EZH8A, RN 4.03£0.38 (n =
81) A~ RTKIARY], &Z=H )5 | A a) kb S b
WM R (y2=6.512, df =3, P=0.089)
EERARE, MIEEEUERTEMBEYT (2
=310.800, df=1, P=0.000) &K E#E; 17
LA FH A RS b AR S SR R B X e, T
FEee A A FH A RN E b A 14.299% 8 BIE R 4
WY . Mann-Whitey U 3038 W, &M A E
[ FNAE (] BB A S AR S B AR AR ARE . BRii
Gp, BEKUREE RS . PRIEYE . BMNE MR RN E MR
ERABE (P >0.05), THA S H T 25
B (P <0.05), S MEENSHUAR LG, A6 ) I
T RN B AR | 25 7 TR B L e
BNFHIE (R 2),

xR 1 LFHRNEEREENS AR ER R FRF AFRE

Tab. 1 Utilization and selection of nine habitat factors of day and night beds used by roe deer during winter

WA BRAAR  EmEEEAK AR EERH
A= 55 F Habitat factors Z Category ;’;I;i:;i 'ﬁnpﬁz Pr?f%r?r)we erlglg; Tffdo' P”zf'; ?;‘CB
used ( 7;) (o;) (o;)
(n=46) (n=42) (n=39)
FEBE IR Vegetation type By RAK Tsland forest 8.70 14.29 0.107" 38.46 0.436"
Hifi) Meadow 60.86 42.85 -0.306\" 46.16 -0.392\°
PN Clumps of reeds 8.70 14.29 0.107" 15.38 0.009*F
A2 H Cropland 21.74 28.57 —0.0047% 0.00 - 1.000™
P35 % Canopy closure <1 58.70 38.10 —0.299"" 30.77 -0.412N°
(%/m?) 1-10 19.57 21.43 —0.047A% 12.82 -0.315™W
>10 21.73 40.47 0.215" 56.41 0.347°
AR AR <1 67.39 38.10 —0.443° 28.21 -0.595\°
Number of new shoots 1—30 17.39 28.57 0.057AR 23.08 -0.108"
(ind. /100 m*) >30 15.22 33.33 0.198" 48.71 0.320°
KR 2% Hiding cover <90 21.74 33.33 0.071A% 56.41 0.327°
(%) 90—99 21.74 45.24 0.220" 20.51 -0.165"
>99 56.52 21.43 -0.557"" 23.08 -0.526""
BRI B 25 <400 26.09 40.48 0.206" 38.46 0.2017
Distance from water resources  400—700 43 .48 45.23 0.009% 56.41 0.139°
(m) >700 30.43 14.29 -0.370"" 5.13 -0.706""
B A FH I 2 <500 26.09 61.90 0.353" 5.13 -0.648"
Distance from croplands 500—1 000 36.96 38.10 —0.048*R 51.28 0.202°
(m) > 1000 36.95 0.00 - 1.000™ 43.59 0.123°
PRI Temperature index <-0.2 36.96 26.19 -0.170W 15.38 -0.417™
cc) -0.2—0.2 30.43 11.90 —0.438W 10.26 -0.500™"
>0.2 32.61 61.91 0.310° 74.36 0.386"
BHR Snow depth <30 30.43 21.43 -0.252W 35.90 0.026*%
(em) 30—31 43.48 11.90 -0.623W 17.95 -0.462\"
>31 26.09 66.67 0.369" 46.15 0.224"
NHTHLEE R <500 21.74 0.00 - 1.000™ 0.00 - 1.000™
Distance to human 500—1 000 28.26 0.00 —1.000™ 0.00 —1.000™
disturbance (m) >1 000 50.00 100.00 0.500" 100.00 0.500"

PE % (Preferred ); N ANEZ (Not preferred ); ** JL-T-BHLIEESE ( Almost random selection ); N AL ( Not selected )o
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®2 Z2FPEESHREENSM 11 MEEEFHLLER
Tab. 2 Characteristics of 11 habitat factors of day and night beds used by roe deer during winter

. i) Day bidil] Night Mann-Whitey U
HEBIFF Habitat factors ('mean + SE ) ('mean + SE ) tests Z P
BRI Canopy closure ( % ) 17.20+3.58 19.81+3.34 -0.893 0.372
MAEERZAE (B) Number of new shoots (ind. ) 51.35+14.28 69.27 +17.33 —1.224 0.221
P2 Hiding cover ( % ) 85.68 £3.20 78.59+3.92 -1.285 0.199
PE7K U5 BE B Distance from water resources (m) 426.50 = 40.28 445.95 £ 36.02 -0.672 0.502
PEA R B Distance from croplands (m) 456.88 +77.79 1127.57 +81.36 -5.210 0.000
PRI Temperature index (c) 0.35+0.10 0.64+0.11 -1.912 0.056
R Snow depth (em) 32.35+0.46 30.81+0.34 -2.511 0.012
NHTHEHE B Distance to human disturbance (m ) 3 265.00 + 170.46 4394.60 + 162.84 -4.211 0.000
EMELHEL Length of beds (cm ) 110.46 +2.15 112.48 £1.94 -0.813 0.416
RMEHETE Width of beds ( cm ) 83.33+1.61 89.81+1.88 —2.427 0.015
MR Depth of beds (¢m ) 32.03+0.65 32.70£0.50 -1.551 0.121

2.3 ZFMEESHEEEHAEREFHRIRE
BRI MER
DRI Ay 7 32 % S0 s 1] 1 40065 R e 495 pR 008
AR AR BUR DUE A B ST N FTHE B (Boyee &
McDonald, 1999; Lennon, 1999; Sachot et al,
2003 ), Bt RAFRATTRS A 4 Z 45 18] AR 18] RS M A 9
AABER AT T ARG (3R3), Hh & m

PIELECRI AR R R R, XER T 0.5 R EAT 6
A, A 74, RSN T 0 s e AR
P, FATRSHARSC R BTN T LBk, ik & )
6 ARSI T AHPCER BEKIREE RS | FEAR B
B PRIRE L FIRFCN T U B A A 2 4 i
B a4 DA T FE AR K PR
B PR R RN T I B A A I A S A [0

® 3 FNEFMREESRKEESMEZFEERRTFEBEXE

Tab. 3 Correlation between the habitat factors influencing day and night beds selection by roe deer in winter

T
FIH e
Mode of . 1 3 4 5 6 7 8 9
. Habitat factors
utilization
1. HIBEZEAY Vegetation type 1 -0.315 -0.424 0.335 0.211 -0.417 -0.182 -0.067 0.051
2. B Canopy closure ( % ) 0.756 -0.926 -0.074 0.052 0.592 0.199 0.376
3.4 FH (K 1 of new
éii,&’ﬁ (#) Number of new 1 ~0.829  0.070 0.059 0.536 0.253 0.254
shoots (ind. )
4. B, Hiding cover ( % ) 1 0.052 -0.082 -0.614 -0.210 -0.313
I . BEZKUSHE 5 Distanc ater
Je[a] 5. BE/KUREEE Distance from water ! —0.109 —0.05] —0.015 —0.190
L i
6. # Distance f opland
(m) Istance Irom croplands 1 0005 —0085 _0174
7. PRI Temperature index (°C) 1 0.271  0.393
8. TIK Snow depth (cm) 1 0.252
9. NATFHHE Distance to human |
disturbance (m)
1. HIHZET Vegetation type 1 -0.370 -0.516 0.317 0.142 -0.245 -0.355 0.088 -0.224
2. B3JE Canopy closure ( % ) 0.676 0.915 -0.032 0.150 0.713 -0.169 0.280
N2 K
3 'giﬁ*ﬁ (42 ) Namber of new 1 ~0.745 0.033 0.032 0.568 -0.071 0.143
shoots (ind. )
4. Bk Hiding cover (% ) 1 0.068 —0.178 —-0.685 0.111 -0.229
i . WE/KUREE S Di S ate
&[] 5. FE/KJREEES Distance from water | _0.287 —0.165 —0.216 —0.181
Night resources (;n_)
. AR HFEE Distance f lands
6 (EZ? F%] Distance from croplands 1 0.139  0.110 0.069
m
7. PRIEME Temperature index ( °C ) 1 0.083  0.406
8. TIK Snow depth (cm) 1 0.232

9. N R THEHEE Distance to human

disturbance (m)
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BAVET A S B HEAS, KA Enter (236
PEARERL ) SR AT BB B 0, e 28k A bR
O RrAa A ST B AR R ] R AR
A OBEKUEREES . FEARHEE R QRIEM . JEWMA
HT IR BRIy AR BEKREE . PR
HHEFR A TILE R (% 4); FIL, ZZxian
Fib B b PR B R ECH : logir (P) = - 13.999 —
0.446 x B AL — 0.003 x BEZKJEFE 5 - 0.003 x
FERHIEES + 0.915 x PRIETE + 0.487 x HIK +

0.001 x A THEFE S, HAELA H B B 2 4E R
B, XFMEEXTENE M EFEM RN P =
elosit P/ 4 glogitt P 1 AL H () TE A T 264 90.9%
KA 1 1) BB M R IR B R R - lonie (P)
= —0.009 — 1.863 x fHHH LA - 0.004 x FEIKIEHE
B +0.946 x PRIETE +0.002 x N TFHEIEES, Hid
P B R BT IR R R, A ZR AR () X il 2 1l A B
PRMER N P = elosit P) /1 4 elositC P A5 ) T M T 01
A 91.8%

®4 EFRMEEASHREERMEFEYHEEREFHEERY

Tab. 4 Selection coefficients of day and night beds selection function by roe deer in winter

FIF 75K st T H AL PR REL FrifER Wald RAREE B
Mode of utilization Variable and constant Selection coefficients  Standard error Wald Chi-square P
B [E] Day FEHEE T Vegetation type -0.446 0.429 1.079 0.299
HE/KJEHE S Distance from water resources (m ) -0.003 0.001 3.774 0.052
A% HE 25 Distance from cropland (m) -0.003 0.001 7.254 0.007
{RIRE Temperature index ( °C ) 0.915 0.675 1.840 0.175
K Snow depth ( cm ) 0.487 0.176 7.657 0.006
A KT B Distance to human disturbances ( m ) 0.001 0.000 12.900 0.000
4L Constant -13.999 5.393 6.737 0.009
] Night THAEAE T Vegetation type -1.863 0.833 5.000 0.025
/K JE I B Distance from water resources (m) -0.004 0.002 2.541 0.111
PRI Temperature index ( °C) 0.946 0.719 1.733 0.188
N KT HeEE Distance to human disturbances (m) 0.002 0.000 17.508 0.000
HEL Constant -0.009 2.275 0.000 0.997

3 3+ B AR ) =V H AR X A A e e [A) R S % 7 2 DA

TEA-Z IS B RIA RN, JAR T T &
AR S e PR BV E BN E . (3% 1), BRIRZESE
PR S s AR S R A A B B M e 5 o 10 T A
(32 4), XFEW EIRAE 5 DX = AR R AR
BAY), ORI R e B R AR R BAT R AR
RV AN, XA SRR H R A
(Chen et al, 1999; Jiang et al, 1996; Linnell et al,
2004; Mysterud, 1996; Mysterud & @stbye, 1995 )J& 4f
ARG o AE 5 25 4 7T DL BCER 58 77 A2 2 0 ( Huot,
1974), R AR BB A B PRI B 26 4 T DL i
P e R LA IS A JRE R ARS AR ) A2 A 8 Y itk
JE L ORGH, BK RS, O B SR P ) T R
SR 5 e - B RO A9 /E AT ( Skovlin,
1982 ), IXTEXF ¥ 2 BER} 3 W) 9 BF 5 v 2 Bk 52
( Armstrong et al, 1983; Chen et al, 1999; Huot, 1974;
Jiang et al, 1996; Lang & Gates, 1985; Linnell et al,
2004; Mysterud & @stbye, 1995; Smith et al, 1986;
Zhang & Xiao, 1990 ). 175 FRARFIAR H v A= 1% 1 4

YEMEMNEHL, EREE D EEESTEN (£ 1), B
SR R ATF I Hb DX AR 1Y) [ SR PR 5% b B0 2% 1 pe i
1o =YL EARRI X5 A B — A 1.5 m LA
b, e, ATRABHES A XL, R A T
Ao Bl e AR, AT LGRS 21 55 A AR BL i 7 55 4
APRIRAE T, SN 2R A B =5 DAY B A

K B 2 b o Y RS SR R T3 01 A 2 A ) —
MRFAT R, BRABLASN, ZAT AU F RS T 25
B r B ( Odocoileus hemionus ) ( Sergeant et
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