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Abstract ; Habitat selection is regarded as a crucial part of wildlife research nowadays. The Chinese water deer ( Hydropotes
inermis) was rediscovered in Jilin Province recently by us, but it was thought to have disappeared since 1950s. However,
both the population and distribution of water deer in Jilin province were very limited. We therefore, firstly carried out field
research on the habitat selection of water deer in Baishan Musk Deer Nature Reserve, which aimed to figure out how the
deer interact with the environment to meet their requirements for survival and reproduction. Filed study was carried out from
May to July 2018 and March to April 2019 and a total of 104 used plots (53 in spring and 51 in summer) and 85 control
plots (46 in spring and 39 in summer) were recorded. The Chi-square test was adopted to analyze nonnumeric habitat
factors, i. e. the vegetation type, dominant plant species, slope and slope direction. The results indicated that there were
significant differences among these factors when the water deer selected habitats and they preferred grassland at sunny and
middle slope with the dominant plant was Artemisia carvifolia. While the numeric habitats factors, i. e. the distance to

human disturbance, distance to water, herbage coverage, hiding cover, elevation, height of dominant herbage and slope
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degree were analyzed by using the independent-samples T test and Mann-Whitney U test. The results revealed that habitats
with higher hiding cover (30.189+14.609 in spring, 62.745+29.737 in summer) , higher height of dominant herbage
(87.359+16. 190 in spring, 84.510+29. 618 in summer), and less steep slope (14.245+3.721 in spring, 13.333+
5.260 in summer) were preferentially chosen by the water deer both in spring and summer. Besides, a Resource Selection
Function model was applied to study the effects of different habitat factors on the habitat selection of the water deer.
Moreover, Spearman Correlation test was employed to analyze the correlation of numeric habitat factors and the highly
correlated ones, whose absolute value of correlation coefficients was more than 0.5 would be removed before applied into
Resource Selection Function model. Generally, Resource Selection Function model could predict the habitat selection of water
deer in Baishan properly for the correctly predicted rate in our study were more than 90% both in spring and summer. The
population size and distribution aera of the water deer in Baishan Musk Deer Nature Reserve were pretty limited and the majority
of their habitats were closed to farmland. In order to protect the water deer, we should make efforts to protect their suitable

habitats, enhance people’s awareness of wildlife protection and reduce the impact of anthropogenic disturbance on the deer.

Key Words: water deer; habitat selection; resource selection function; Baishan Musk Deer Natural Reserve
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— HA2 N AL W (H. i inermis Swinhoe,1870) , 234 T3 [E , 95 5 | Fh 23 F 3 C I lifa 2 10 BF A4 Fh
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Fig.1 Baishan Musk deer National Nature Reserve
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Fig.2 The used plots and control plots of water deer in spring and summer
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(Artemisia carvifolia) LAY AL T3 o, 3% ml Ry BHSE A RE b A 45 (R 1,181 3)

®1 EFNEFFAGASMNRIENEREERFEREMRE

Table 1 Comparison of non-numeric factors between used plots and control plots in spring and summer

AT %2 Spring H 7= Summer

Habitat factors 1 df P ¥ ar P
FE A Vegetation type 74.179 5 0.000 ** 83.688 5 0.000 **
e Dominant plant 79.231 14 0.000 ** 85.242 19 0.000 **
Yehir Slope 17.268 2 0.000 ** 9.150 2 0.010"
el Slope direction 27.967 1 0.000 ** 21.325 1 0.000 **

# FOREF B, #x FOREFWEE

3.2 EHRESE
T #5398 F1 Mann-Whitey U K402 B B0 A T P02 BB £8 22 53 35 WK IR Y R B S5 1
B g M o BE RN A PR 25 S 3 . 9 0 IR D A LU, 35 2R e B e K DR B B il AR
B FER R S RAC R B R A B (R 2)
®2 EFNARAXNMBEAREREEEFHLE

Table 2 Comparison of numeric factors between used plots and control plots in spring

HHEETT X IRy

J
BT Used plots Control plots Ul X .
. e e gy ae Mann-Whitey T P
Habitat factors SEHE bR UE RS SEH(E PR fE 2 U test
Mean+SD Mean+SD e
N S
A}Hﬁi‘jcﬂ[i% . 272.642+137.227 214.130+142.479 2.079 0.040"
Distance to human disturbance/m
JKIERE S Distance to water/m 178.868+112.757 255.870+160. 798 -2.719 0.008 **
AR T E Herbage coverage/m 43.302+16.318 8.587+8.861 13.38 0.000 **
P2 Hiding cover/ % 30. 189+14. 609 11.304+7.486 8.246 0.000 **
14K Elevation/m 642.491+159.219 653.500+151.281 -1.102 0.271
B A R
ﬁE;é‘EZtmE: 87.359+16. 19 23.696+27.758 -7.936 0.000 **
Height of dominant herbage/cm
Y5 Slope degree/° 14.245+3.721 23.913+8.939 -6.045 0.000 **

FH 2 Spearman FRAH A I B | FEATH 35 5 5 BRURE A 5L IEAH G, O B AR 5 B 45 B 0 At IE A O, %5 1
SN AR R TR 37 PR 5 B A AR BRI S O B B T 2 A 2 B SR AR B TR T, G R A S AR g B R
W, W HA A 15 R 77 A T logistic [0, i FH “ Forward/ Conditional ™ J5 ¥ i#£ 1 T AR AR B A
TS IR e R B Ry P=e’/ (1 +€”) , Hil 2=-8.743+0. 016 x A\ A T BE B -0. 013 x /K J5 BH 25 +
0. 422x AR TG -0. 53T e S FAREL, P W B SR AR, TR IE A 008 94. 9% , B A1)
A SRR PR 5 TP B K R B 5 IE AR G, 55 K R S A B R A OG (R 3—5)
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Fig.3 The selection of water deer on non—numeric habitat factors in spring and summer
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*3 H£BEFEFH Spearman 18X REIEFE
Table 3 Spearman correlations of habitat factors
ANHT . e
e - S AR
L demm ke sk OFPRRE e
BT 52173 . . Height of . N
. . Distance Distance to Herbage ’ Hiding Slope
Habitat factors Elevation/m dominant
to human water/m coverage/ % cover/ % degree/ (°)
. herbage/cm
disturbance/m
4% Elevation/m —
YRR v 0,130 -
Distance to human disturbance/m ’
JKE I B Distance to water/m -0.182 0.107 —
FRH T E Herbage coverage/% -0.108 0.015 -0.412*" —
M FA S E
-0.122 . * -0. . . - —
Height of dominant herbage/cm 0.200 0.278 0.839
[&iic 2% Hiding cover/% 0.176 0.086 -0.200 * 0.742** 0.622** —
Y5 JE Slope degree/° 0.123 -0.006 0.113 -0.467 " -0.402 " -0.475"" —
Fz 4 Logistic FIEHHIEHENETE
Table 4 Selected factors for logistic equation
AT MYEES 4 FrifER Wals RI7{H i K
Habitat factors Regression coefficient Standard error Wals Chi-square Significance
N AT HEHEES Distance to human disturbance/m 0.016 0.007 4.793 0.029
KR EE B Distance to water/m 0.013 0.007 3.179 0.075
FRH T Herbage coverage/% 0.422 0.154 7.493 0.006
5B Slope degree/ (°) -0.357 0.167 4.600 0.032
i & Constant -8.743 4.806 3.309 0. 069
£5 AELEHNEEERTNE
Table 5 Logistic model correctly predicted rate
. LT Predicted
R o -
ZH %1 Group o HRIE
Observed .
0 1 Percentage correction
23] Group 0 44 2 95.7
1 3 50 94.3
BITHE S Total percentage 94.9
0 AU I, 1 AURFIH
*6 EFFAHEAWMMBHEABEREEREFHILER
Table 6 Comparison of numeric factors between used plots and control plots in summer
Iy I RE 7 Ui
I Used plots Control plots M Whit T4 o
Habitat factors S bR UERE SEE bR UE RS an;/l_t tl ey T-test P
Mean+SD Mean+SD e
N .
}K_}g$%ﬂﬁ% . 138.431+68.334 217.051+£165.345 -2.793 0.007 **
Distance to human disturbance/m
FKJRHE B Distance to water/m 97.647+78.118 175.385+176.797 -2.561 0.014 "
AR %5 Herbage coverage/m 74.314+23.77 20.256+13.076 -7.473 0.000 **
[k 2 Hiding cover/% 62.745+29.737 9.744+8.425 -7.180 0.000 **
134K Elevation/m 502.631£202.311 523.897£158.364 -2.052 0.040
MR EA S E .
84.51+29.618 29.487+18.346 -7.115 . -
Height of dominant herbage/cm * * 0.000
WY Slope degree/ (°) 13.333+5.26 30.641+8.365 -7.870 0.000 **

# RIRFEF WA, wox FREF W
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7% Spearman FRAR AR | AUFRIA 5 BE 5 FOACH 5 B8 L AE ARG, Bl g 5 A BT 2 B2 L A mi A
o AR G W S BB T P AR o B R B R A OGS R | AR T 5 R R BRI, L
AR T A ZIC logistic B S w5 - 55007 Dk if AT e . AR 1 AR 58 PR 728 N7 A0 9 R 4%
PREIETN . P=e’/ (1+e”) , Hor1 2=0.730-0. 019x 784k —0. 004 x AN T-HEHE 25 +0. 199 x REA K 16 B e y FI 2R
B, P oA A BB IE R T 30N 94. 4%  H I A B BEAE R 51RO TR B R R A
BREREMK(ETI),

ROC AT AR 0.951 , i TR AL 0. 5, 2 HH ¢ IR 1E 18 R B R S & 35U B

R7 HIBEEFH Spearman 18X R EEFE

Table 7 Spearman correlations of habitat factors

NI

MHBARELE

B A 2 iE i
- i bR mge O paisk e

. . Distance to Herbage ‘ Hiding Slope
Habitat factors Elevation/m to human dominant

. water/m coverage/ % cover/ % degree/(°)
disturbance/m herbage/cm
4R Elevation/m —
IR ol 3
Distance to human disturbance/m '
JKIFEEE Distance to water/m -0.059 -0.022 —
FARB T Herbage coverage/% -0.098 -0.127 -0.305 " —
IAFAEFE Height of dominant herbage/cm -0.025 -0.246 -0.225" 0.821 " —
Bt Hiding cover/ % -0.110 -0.155 -0.276 " 0.908 ** 0.855"" —
P Slope degree/(°) 0.179 0.114 0.175 -0.588 " -0.539 " -0.615"" —
8 Logistic FREPIHEHEHETE
Table 8 Selected factors for logistic equation
AT VBN bRz Wals 77 {H B F K
Habitat factors Regression coefficient Standard error Wals Chi-square Significance
MR Elevation/m -0.019 0.008 5.316 0.021
AR T4 Distance to human disturbance/m -0.004 0.006 0.535 0.465
AR 35 Herbage coverage/% 0.199 0.058 11.727 0.001
& Constant 0.730 1.826 0.160 0.689
4 ittt
F9 FRIEFRHER EHTNZE
ﬁi%ﬁg%ﬁﬂﬁ]%%’fﬁﬁ% JJ(*[I E’%ﬁ%ﬁzﬁ ﬁ% E/\J Table 9 Logistic model correctly predicted rate
ey — e Y ol ic
YRR, IR A B R L ) 5 15 AR e e
N N . o 2H 31 Group i

7"& IEJ o i%lﬁ*‘%%ﬁj} %4\42'&}:’ (ﬁj /E E % E/‘J /EE JE/( N k ? N Observed 0 1 Percentage correction
SO A REMASCT A [R] S B A AR S S M AR R . A Growp 0 36 3 92.3
FHAMINFFEIMG, FeorH 1 AR S AR AR5 : 4 i 922

y N . s = . RMITE S
BRI PR 3k , FRATTRE 08 T A1 A S0 ) 2 A e 94.4

Total percentage
ARV LI A S AR R B AT ARSCRE otz 1 (A
H LR XA B AR BT e 2, 500 T3],
Bl 5 AR AR, T L7 DX 45 e 3 o A o P Ay e A AR 1 P A T A o i A B G B 2 AT
B el AR, B A T TR Bl S g B AR B R R S TR A B A — A AT R EIE Tk — a5 YT
P 760 BT 3 b, DX P4 38 A 58 7 A S DA 3 R DA 43 VT RV VA A 1) 3 G Ay O U4 A 5 e O
FI BRI A0 A0 B A B 3 S ARFE AR A O
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FE AR AP DO 9 A 5 5 B EA T USRS, B4 3 R 1 70—110 em AR AE B b R BHL 2
W A A E SR, AR ORI R s AR b A R IS IR, SRR &R (55.5+1.77) em(n=
6) 7N Sk S A R, X — R B I BB 8 L R A P A A 8 B A% 1, TR SOAS 2 R i 7 R
DAY Zh AN T R RS AR WRER s LA BB — B ki R sh W, 2 DL RO R &, w4 & RN
ARHEY , TN 2R Y R T A TR DY BT AT Z T LR XA B kG R K
A8 , T RE S R T AR BEAHE Y B A e /b | e A T 5 2 1 RN i A B, T BB B AR R VR AR
JE L RZE T e PRSI Rl SR S BRI, B2 s SR B e R et S A i (0 AR B8 (R B F A
FEJT B2 ((30.18914.609) cm, P =0.000) B W A% T 5 2= R AR J7 B 9% ( (62. 745£29.737) cm,P =
0.000) , AT RESE: H T HE S HYNINIFF LG 8 4 AP w8 2 50 58U TRk 2R R 5 11K

BN 2 A\ TR R R R pR B 78 1) A B8 TR T A7 A — 8 I 2200 (R 2 T A Ok 40 M 0 o A 25
Ji BB AR A BE R B BRI, 2, AN T B S 0 AR B R B R B A O 1 2R R £ A
5K, BRIEREM UL YR, W0 AR A 5 PR BV R 5 R o R B, B A B S g 22, TR LR T B e R
N R T B e i A 555 LA/ D X B B G LI s i) 5 B Z A W A7, 5 22 R a4 b SR BE R R W6 2 A B R
R B R A TP 8 50 1 A 35 R K VR A 5 e, R i K, B 2% PR At | BERE RIS A A 4R it 70
SR EPIARUK, SCRERS R HARIE R AP e, X UER R 0T e S 8UE B E B Bk SR 5 A T
5473 591 B LA S 67 A O 4 S A

IR X A 3 A B SRR AT AR MR S AR, ELIL AR BE | I3k 3 40 28 i i A B S M A /b s
LA TELE R DX TS S VT 04 R A 1% DR AR X A B 9 — B FE PR AR FE RN SR Bl o, 7 1 L PR XA 7 17 7
A, A AT B R 2 H R AU A TR B IR T B AR BT AR R & B AR R R AR B S R R AR T R
A AR B G0 BRI, Bl I 20 50 m, R HIE ARG sh T3AH 7 — & BaE R, A & B &)
55 2 FHH AT R R LA SELE 35 A 40300 2240 T 3 AR T 2 B, P AR R 8 T — @ ik A2
FRATTHIESE T DA F 1L DX 0355 B A B v /D TRl Bt G DX A A 5 i, PR by 6 7 SR B
AP It 485 LA DX B A B e B AR | Ry AT o e it o EL 1o P A S 0 A T R T R IR, Bk
T A B TR (LR B A5 R A IS K I RS E R

Bt BT 1 LR E AR A SRR XA R TAE N SO AW R W SR S A
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