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Winter bed-site selection by roe deer ( Capreolus capreolus) in Huangnihe

Nature Reserve
ZHU Honggiang', GE Zhiyong', LIU Geng', JIANG Chunyan', ZHANG Dongdong', ZHANG Xiangdong',
CHANG Suhui', MAO Zhixia® "

1 College of Chinese Medicine Material, Jilin Agricultural University, Changchun 130118, China
2 Northeast Institute of Geography and Agroecology, Chinese Academy of Sciences, Changchun 130012, China

Abstract: Huangnihe Nature Reserve is located in the northwest of Dunhua City, Yanbian Korean Autonomous Prefecture,
Jilin Province. As a provincial level nature reserve, it was built to protect the north temperate mountain forest ecosystems
and a variety of rare and endangered wild animals and plants. According to the population and distribution of roe deer
( Capreolus capreolus) in Huangnihe Nature Reserve, line transect method was used in the region which roe deer move
frequently, i. e. , sample points was selected randomly on the forest map. And then 47 line transects was set along with the
vertical direction of the contour. Span is above 1 500 m, length is 3—5 km of the line transect which covered the major
vegetation types of protected areas.

Because of heavy snow in the high altitudes regions, most of line transects were below 900 m above sea level, only one
transect was above 900 m, the highest point of the transect was 943 m, the snow was 86 cm thick. Roe deer lying track was
set as the center for a2 m X 2 m and a 10 m X 10 m quadrats when it was found during the field investigation, and the
quadrat center was located with GPS. At the same time, a2 m X 2 m and 10 m X 10 m quadrats was set every 1000 m of

walking as control during the field investigation. If there is a roe deer lying track, then control quadrats statistics will be
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give up, just for lying track quadrats statistics.

Seventy two quadrats used by roe deer and 109 control quadrats were measured during 47 line transect surveys with
179.2 km total length and, the effects of 15 ecological factors, namely elevation, slope direction, gradient, slope location,
canopy, thickets coverage, hiding level, food abundance, distance far from human disturbance, diameter at breast height,
forest type, conifer, snow depth, fallen tree and bare rock, on winter bed-site selection by roe deer were evaluated in this
research totally. Comparing used quadrats with control quadrats through Baileys Confidence Interval Discriminate combining
with two-sample Mann-Whitney rank test, the results indicated that significant differences were observed in selection of
elevation, slope direction, slope location, canopy, thickets coverage, hiding level, food abundance, forest type, conifer,
snow depth and bare rock by roe deer. Roe deer preferred the mixed broadleaf-coniferous forest habitats located in sunny
middle slope, average elevation of 591 m, lower snow depth, adequate food resources, thickets coverage, canopy density
and hiding conditions, especially preferred conifers in mixed forest for rest while avoided habitats with shady slope, typical
coniferous forest and bare rocks. Half sunny slope, broad-leaved forest, gradient, distance far from human disturbance and
diameter at breast height as well as fallen tree were selected by roe deer randomly. The Binary Logistic Regression
demonstrated that food abundance, conifer, snow depth, bare rock and elevation were the dominant factors leading
important roles during the process of winter bed-site selection by roe deer, and forest type, slope direction and hiding level
were the secondary factors. A Binary Logistic Model could be constructed by these 7 factors as follow: z= 32.628+11.675
x slope direction (1)+9.741x slope direction(2) —=5.486x forest type(1) —7.933x forest type(2)—=7.496X bare rock
(1) =9.906% conifer(1) —0.043 Xelevation+0. 170 Xhiding level +0.220xfood abundance —0. 429 xsnow depth. The
selection probability was that; P(z)= e'/1+e’. The model could predict correctly with 96. 1% of overall.

Key Words; Huangnihe Nature Reserve; roe deer; bed-site selection
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SR U S R INE 2R TR A S RGAE S AE R R G IR A W A R R
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RARGI X, PP XIS R I, I T BRI, AEERE LK 1 969 m, B EFIEIATE 300 m AR 4
SRR 2. 4C KA B ATE L A eI -39. 4°C RS SR IAE 12 H—1 A xSk
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2 WMRAE
2.1 EpAhAA
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FRRE 5 VR Ry BSERASE Ty (R X6 BEURE 5, G RS b A 28 D A B3 | D 7k 7 %ok REURE Dy B9 5080 e 1, AU AR B A T 2
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HENGGRE SR NS AR T 2.5 m MU LL KT AR B 5 B2, T 0 R 30, T A v A = B8 1) ik
B — NFER

BifAE  AEREDT b B G R B — BR R R T 2.5 m TR AR A

NATHEERE ] arcgis THEAE D7 b sl Bl Ay TH0IR (RL45 E 2118, ANJE0E s 055 i3 B
FRES

Ty

BT T AE ARSI AR A R TSN, 730 1 R AR 2 B R TR SSAK 3 B AR
G N A RS, BIC 0, H1E M 1,
M E AT D AR TR

B3 2
S o k2

http ; //www. ecologica. cn



7 14 Ruban S5 B HARR T KA A ZERMNE Mk B 2057

FIA SR N AR T 15 em BIEIAR, JCIEH 0,120 1,
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2.2 Hmab

K Baileys A5 DX[AIEXS ] S ARIY BREE BB A 6 il ig 28 5 #E 4T 20 A, P B 2 e 1)
IR PRAP DX A 4 5 X T S il Ml PR e R A 22 S

FIFHHAEA Kolmogorov-Smimov Test X4k W B KWK ¥ ABMEE B4 425 B E N Al de | A
T IREE B AN TR 9 Fh Rl AU AR B JUA B R T I 2SO A A 0, 0 A 5 IEZS 20 (P>0. 05) AR ]
& YRR IR A 3 2 A I SRR ¢ AR AT HOBE; XA IE 25231 (P<0. 05 ) B A AR
FEEAT ROESZIE SRR, o TR S TSR A N IE 2573041, BOR JHAE S B T Mann-Whitey U A5 560 % 3%
S g TR i M R 1 B 10 2 S A T LU

VSIS e/ ATINE PN 7S/ RO o = NS B R S = ol 1= v i SO S WY L A 4 € e R S T S P
A3 1) SBCAE ARTY BRCE BE IR R BRI B A S R A TR 11 AR R
Spearman JEHEATAISENE ST . ARSI AT RIS A5 4R PRI 2 6] AR DG R BB XHE R T 0. 6, R IEEFAH
R TESACRUMR I A A b 2 b 43 v () 52 A g T A, DR I A — 20 22 A 305 [ U1 o A T S BR i 2

FLOBORE 2 DA RPN (1) B (2) Bh 0 g ook &
KMRAL(1) FIARAL(2) . BRAFEIEAN — 0 @28 ok x
HOBWE 1 AWAR R, A (1) g rp Ay Conifer il
(1), FEEREVA RN, YURGF—-RRRE NS %
XA AN 1,

DL F R A BB AL BRAS T AE Excel 2003 F1 SPSS 18.0 for Windows 4% {440 H 47,
3 #£8
3.1 ERAEN Baileys 0T

K Baileys B {7 DX [0 A b B b BERE P ) 6 44 101 B AR 1 E AT 04T, 45 2R B 7 A B UAE Ak T A
BEI F00 At R A2 bk e M B, 3B A6 B 3 R R 0 e DX BN JE, o AR B e A B3 S0 1 b Pt o A i) 5
B B AR AL, (EL TR SRR R IR PR AT AR (R 2) .
3.2 B AAR R

XoF BT AR AR A DX 2% 2 i B iR FHRE D7 FIORT ERE 7 ) 00 TR AR e R AT L3S (3R 3) , mT LA R ) A
J5 0 FEBRE RO R AR, TR R AR S B B NG B AR BRI B AT AR R AR A
J5 5% BERE T ) b B AR B RE A TR R 3 RN M 2 AN
3.3 MATERMNE Mk R 08 BRI [ A A

FEARYRE BT 1 0 A v St A R T B GE T T2 8 O 738 B A B 1) PR R EF AR Uk

PERE T RIS A R A 5 (X BRAE 5 = £1 EATBERE

“O7 RIHFETT =“17) B3 m) ARAEL B R Table 1 Categorical variables coding
TR B A BBPA R ENGE R B R B - Pjﬁiiiﬁﬁn
TR 10 FPAAAE 8 25 1 22 S n b S b XL 1R F A 6, Variables o — (j)
K H Backward conditional 3% ( 5544 171 J5 12 45 A B 1) pree) e | 0
HEAT 5 e (A 43 B, DAGR 328 H 52 i v Y VT A Forest type SRR A 0 1
RO XA R R S b B 1) EEAE B+, By Shutk 0 0
FAS B AEAE I ) AT RS BT A 4 A diay Bam WK ! 0
B, ASBE AT B BRI 4 I U 40T, e ek g g Slope dieetion - FPRERDR 0 !
AR R R 3 R Z’?ﬁ X ’
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Bl B W SR, i A L5 0 A 5 & 2 8000 0 - - 2log (likelihood ) = 35. 337,
Nagelkerke R*= 0.924 , i BRI RGT R 99004 D0 BEAR 5
x2 MMEBMERERHH AMEE
Table 2 Selection and utilization of each habitat types by roe deer in Huangnihe nature reserve

Pa 1Y Baileys 95%

ik B L _ i%?’ruﬁﬁttﬁu' e
Habitat type Pe Expected proportion Pa Actual proportion Baileys 95% confidence
used (n=109) used (n=72) tterval for Pa
Y14 Slope direction PH 3% 0.541 0.722 0.662<Pa<0.781(+)
SRS 0.239 0.250 0.198 <Pa<0.314(0)
55 0.220 0.028 0.011<Pa<0.066(-)
7 Slope location Bz A 0.184 0.056 0.030<Pa<0.100(-)
LT 0.330 0.611 0.548 <Pa<0.676(+)
oA 0.486 0.333 0.276<Pa<0.401(-)
MAY Forest type fi#] b 0.248 0.194 0. 148 <Pa=<0.255(0)
EFRETR 3SR 0.550 0.750 0.691 <Pa<0.807(+)
B bk 0.202 0.056 0.030<Pa<0.100(-)
A Bare rock X 0.743 0.958 0.934<Pa<0.980( +)
H 0.257 0.042 0.025<Pa<0.074(-)
EFIHR Conifer X 0.550 0.056 0.036<Pa<0.090(-)
H 0.450 0.944 0.918 <Pa<0.969( +)
fBIK Fallen tree X 0.679 0.708 0.665<Pa<0.755(0)
H 0.321 0.292 0.252<Pa=<0.342(0)

+ RN RIS BERR s - R BT ;0 . RN BENLE R
F®3 RYSHRENEMAESEFHILLE (MeanSD)

Table 3 Comparison of numerical ecological factors on bed-site selection by roe deer in Huangnihe nature reserve

i s XFHERETT (n=109) FIHFETT (n=72) z , p
Variables Control quadrats Used quadrats

54K Elevation/m 694.94:+185. 43 590.92+76. 84 -2.283 — 0.027*
WP Gradient /(°) 20.50+13. 00 8.67+5.93 -1.464 — 0.143
[z K F- Hiding level/m 21.845.72 16.56+3. 50 -6.699 — 0.000 **
AR Canopy density/% 52.14£16.02 56.49+15.19 — -9.238 0.000 **
BYWFEE B Food abundance/% 28.14£12.07 44.40£16.31 — -7.250 0.000 **
TEM TG BE Thickets coverage/ % 32.85+11.38 41.25+15.00 -3.801 — 0.000 **
P 4% Diameter at breast height/cm 21.88+7.22 21.94+10.51 — -0.045 0.964
ﬁiﬁﬁigﬁ;‘; from 2184.17£1615.87  2368.79x1163.08 -1.030 — 0.303
E ¥ Snow depth/cm 41.36+13.81 19.72+4.82 -8.999 — 0.000 **

# FORFER L+ FORERMEE ;—Fm AR

3R 4 A B B B SR B RO S i i e T [ AR R XA Ak B R B ) 3 7
PRI, R 3 ) FBE R K S I R, 7 B A H A ny i i B A b Wald GE it = 1) 3 K P =
0. 006<0. 05, Ut LA H B S H0A %0, PRt A %o R 5L b 5 456 100 e 32 37 3 [l I RS A Sy . Z = 32. 628 +11. 675 %
P (1) +9. 741x3E 1] (2) —5. 486 XA (1) —7. 933xRHL (2) 7. 496 XA (1) —9. 906 X £ 4 (1) —0. 043 X7}
P +0. 170X BRMK - +0. 220X ) FE & JE -0, 420x B, e F A MR P(2)= e /1+e , B3 AR 1 B 7 >R

H96.1% ,
4 itig

NS A S R B RN R B R 278 X S S AR B R G R AR A A R BT S
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FE A A IR BEARDC ) TR BRI B SRR X, & TR A 0] BBt 2 3 1 Y S Ay e, RO X, A
B S PSP FA P 45 6 T BRI P g7 b e 2 B TRE AR IEE IS AT 36 RGeS R s\ T B i B R TR
SEMRAE S JE B A AT RRTR SRR A IR R NG ST P8 B 3 R A R it bk A

x4 MENERMIEFBEHELDES N

Table 4 Logistic regressions for bed-site selection by roe deer

i EVEER @] FrifEiR SE Wald Gt it e EVE sig.
Variable Regression coefficient Standard error Wald statistics Significance
W1 Slope direction — — 2.835 0.242
B (1) Slope direction (1) 11.675 8.529 1.874 0.171
Wil (2) Slope direction (2) 9.741 8.220 1.405 0.236
A Forest type — — 4.541 0.103
MIL(1) Forest type (1) -5.486 3.668 2.237 0.135
FHI(2) Forest type (2) -7.933 3.983 3.966 0.046 "
4 (1) Bare rock (1) ~7.496 2.894 6.709 0.010*
EFHHFE (1) Conifer (1) -9.906 3.407 8.452 0.004 **
4K Elevation -0.043 0.017 6.411 0.011"
[k K F Hiding level 0.170 0.117 2.120 0.145
BYEFEE Food abundance 0.220 0.073 8.966 0.003 **
T Snow depth -0.429 0.153 7.902 0.005 **
%L Constant 32.628 15.713 4.312 0.038

# FOREF B » o FORERMEE —FARARN
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