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Foraging habitat selection of Siberian Crane (Grus leucogeranus)
during autumn migration period in the Momoge Nature Reserve
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Abstract: In autumn of 2008 and 2009, we studied the foraging habitat selection of Siberian Crane (Grus leucogeranus) in the
Momoge Nature Reserve of Jilin province. Using the resource selection index, resource selection functions, and the chi-squared test,
we found that the Siberian Crane exhibited selectivity in their preferred foraging environments in relation to the distance to human
disturbances, vegetation density, coverage and height, foraging vegetation density and water level. Interestingly, this selectivity in
regards to large scale disturbances was lower than other factors. The characteristics of favorite foraging habits of Siberian Cranes
include a variety of factors: a distance >5000 m from a national highway, >1500 m from a non-gravel road, >1000 m from the
nearest road, >1000 m from a residential area, >1000 m from farmland; plant density between 20 and 50 grass/m?; plant coverage
lower than 10%; plant height lower than 20 cmy; Scirpus planiclmis density between 1 and 50 grass/m’; Scirpus triqueter density
between 1 and 10 grass/m?; and the water level between 40 and 60 cm. The resource selection functions of Siberian Crane foraging
habitat in autumn can be described thusly: Logistic (P) = 0.663 + 0.565xdistance to national highway + 0.042xdistance to non-gravel
road + 0.519xdistance to the nearest road + 0.353xdistance to residential area + 0.169xdistance to farmland — 0.455xvegetation
density — 0.618xvegetation coverage — 0.548xvegetation height — 0.158xScirpus planiclmis density — 0.404xScirpus triqueter density
+0.920xwater level, T (x) =e“°81W) / [] 4 ¢Mo8P)) wyith an overall prediction accuracy of 82.9%.

Keywords: Siberian Crane (Grus leucogeranus); Foraging habitat selection; Resource selection index; Resource selection
functions
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FI# 4 TUCN Rl Bz 140 iiefe, HAerh
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IR BB BH 4 (He et al, 2002). 55k #YH
PHTAES R, H 2004 4E LUK A BOBOR IR
YeRELE>2000 H

Bl X A BT ) IE N RE PR E S s AR S
WIS HIHE (Wei et al, 1998). A8k HEEE 2474
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2008a,b). H A FH A5 2 S5 1 S0 W B o s B A )
B, AR B ARSI 4 A
A8, AR AEBE AR AR b 3P T Bik I AR
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Hl (Aebiseher et al, 1993; Hailsetal, 1996; Yang
etal, 2006; Lietal, 2008b), HujktTEBin3k%
PR 5 0 1 AR B 30 B IR I 5 LA BT AN ] A 5
DRI - 115 0 b 328 B¢ Jok R v 3 0 1 VP A e oA
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9.0%, AN T R T (—0.523) KR
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Table 1 Selection of foraging habitat factors by Siberian Crane
i Pi Ai o Wi Ei
K CJilEs Wi i di VeI R A UL PR
Types Used proportion Expected proportion Selection coefficient Selection index
<3000 0.478 0.415 1.152 0.250 0.000
. . 3000~4000 0.144 0.255 0.566 0.123 —0.341
X1 Distance to national
highway (m) 4000~5000 0.278 0.277 1.004 0.218 —0.068
=5000 0.100 0.053 1.880 0.409 0.241
K*=8.920 df=3 Sig=0.030
<1000 0.278 0.277 1.004 0.217 -0.070
1 Distance to 1000~1500 0.267 0.383 0.696 0.151 —0.248
non-gravel road (m) 1500~2000 0.167 0.096 1.741 0.377 0.202
=2000 0.289 0.245 1.181 0.255 0.011
K’=8.578 df=3 Sig=0.035
<400 0.111 0.234 0.475 0.073 —0.466
400~600 0.289 0213 1.358 0.208 0.020
X3 Distance to the 600~800 0.344 0.319 1.079 0.165 —0.095
nearest road (m) 800~1000 0.167 0.202 0.825 0.126 —0.225
=1000 0.089 0.032 2.786 0.427 0.362
K?=18.083 df=4 Sig=0.001
<600 0.044 0.202 0.220 0.035 -0.704
600~800 0.178 0.309 0.576 0.091 -0.375
X4 Distance to 800~1000 0.100 0.223 0.448 0.071 —0.478
residential area  (m) 1000~1200 0.189 0.074 2537 0.401 0.334
=1200 0.489 0.191 2.553 0.403 0.337
K*=79.968 df=4 Sig=0.000
<400 0.1667 0.223 0.746 0.113 -0.278
400~600 0.2000 0.330 0.606 0.092 -0.370
X5 Distance to 600~800 0.2000 0213 0.940 0.142 —0.168
farmland  (m) 800~1000 0.1556 0.149 1.044 0.158 -0.117
=1000 0.2778 0.085 3.264 0.494 0.424
K’=46.204 df=4 Sig=0.000
<20 0.3889 0.319 1219 0.273 0.044
) i 20~50 0.4222 0.170 2.480 0.555 0.379
X6 Vegetation density 50~100 0.1000 0213 0.470 0.105 ~0.408
(grass/m”)
100~150 0.0889 0.298 0.298 0.067 —0.578
K’=53.659 df=3 Sig=0.000
<10 0.467 0.191 2437 0.509 0.436
10~30 0.200 0.191 1.044 0.218 0.043
X7 Vegetation coverage 30~60 0.256 0.298 0.858 0.179 —0.055
C %) 60~80 0.067 0.181 0.369 0.077 —0.444
=80 0.011 0.138 0.080 0.017 —0.845
K*=53.337 df=4 Sig=0.000
<20 0.611 0.287 2.128 0.608 0.417
. . 20~40 0.289 0.340 0.849 0.243 -0.015
A8 Vege(tit;’)n Height 40~60 0.067 0213 0313 0.090 -0.472
=60 0.033 0.160 0.209 0.060 —0.615
K?=51.706 df=3 Sig=0.000
0 0.300 0.426 0.705 0.182 —0.158
) ) 1~20 0.422 0.266 1.587 0.409 0.241
X9 Density of Scirpus 20~50 0.256 0.181 1413 0.364 0.186
planiclmis  (grass/m”)
=50 0.022 0.128 0.174 0.045 —0.696
K’=30.267 df=3 Sig=0.000
0 0.578 0.660 0.876 0.149 —0.148
) 1~10 0.256 0.085 3.003 0.509 0.436
X10 Density of 10~20 0.111 0.085 1305 0.221 0.051
Scirpus triqueter
(grass/m?) 20~40 0.044 0.074 0.596 0.101 -0.328
=40 0.011 0.096 0.116 0.020 -0.821
K*=40.262 df=4 Sig=0.000
<10 0.011 0.106 0.104 0.018 —0.831
10~20 0.078 0.234 0.332 0.059 —0.545
20~30 0.167 0213 0.783 0.139 —0.180
Y11 Waterlevel - (em) 30~40 0.300 0319 0.940 0.167 ~0.091
=40 0.444 0.128 3.481 0.617 0.510

K’=88.220 df=4 Sig=0.000
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Table 2 Principal component analysis of ecology factors

4 5 6
¥ K+ P+ [+ K+ ¥ [+ P+ ¥ K+ P+ K+
B g} 45 ik 35 ik 35 1 fuf 145 B fif 45 ik 45
Factor Factor Factor Factor Factor Factor Factor Factor Factor Factor Factor Factor
loading score loading score loading score loading score loading score loading score
Al Distance to national o 30,107 0513 0121 0619 0362 0372 0358 0347 0349 0275 0540
highway (m)
A2 Distance to -0.080 -0.022 -0.073 -0.042 0890 0521 —0.068 —0.066 0051 0052 0377  0.741
non-gravel road (m)
ADistancetothe 1) 060 0686 0390 0069 0040 0362 0349 0420 0422 0138 0271
nearest road (m)
X4 Dist idential
S ::;" E‘;nr?s‘de“ W 0718 0199 0470 0267 0302 0177 0077 0074 0072 0072 0260  0.511
x5 Dlsmzfnt‘)’ farmland o 11 0169 0603 0343 0208 0122 0206 —0.199 0059 0060 0011 0021
X6 Plant density 0.812 0225 0433 0246 0081 0048 -0.054 —0.052 0077 0077 —0.031 —0.061
(grass/m")
X7 Plant coverage (%)  0.863 0239 0289  0.164  —0.084 —0.049 0017 0017 0132 0133 0054  0.106
X8 Plant Height (cm)  0.687  0.190  0.185  0.105 —0.166 —0.097 0431 0416 —-0.060 —0.061 0268  0.527
A9 Density of Scirpus 396 1092 0335 0190 0421 0246 —0.644 —0.621 0068 0069 —0207 —0.406
planiclmis (grass/m~)
X10Density of Scirpus 555 154 0432 0245 0032 0019 0013 0012 0523 -0526 0067  0.132
triqueter (grass/m°)
X11 Water level (cm) 0367 —0.102 0222  0.126 0418 0245 0332 0320 -0.618 —0.621 —028 —0.562

Blx1+B2x2+...+Bkxk)o o x AFRA [ ML A B
h, B RNEBRRL. W RN EE
WA 0, 1o, B ERREN 1, ERE
AESEEUE A 0, RIIE, KA Logistic [H] U457
T(x)=o(x)/[1+m(x)] 7 F SRR 58 A 58 BRIk
PERR B, AR R T R A s B R TR
ik 6 DYy, z1~z6. 4TI FTEIT oo
Logistic [HJH, FFRHI AR50 5 bR oA fe b N 5 1
AR & . HEANTTREMAR AR N 21 23+ 26 X 74,
M 22+ 25 RAESEAN TR . TR AL B ILE 3.

=3 HBRREBRERERHPTEHERESEFEZERYK

Table 3 Selection coefficients in foraging habitat selection
function of White cranes after data reduction

BRI %y B Wald FygAi BENE
Component Coefficient Wald Chi-square Sig
z1 —2.213 36.322 0.000

z3 0.834 7.942 0.005

74 0.577 4.699 0.030

26 —0.544 4.896 0.027
ijﬁﬁant 0.663 6.846 0.009

S D0 B A B FERL A - Logistic(P) = 0.663—
2.2132+0.83425+0.577240.544z5, T(x)=e" &)1+
e OBV p iy RS PR% A BEEAT S A (AR,
AR SR TE BRI A 82.9%, FHorp BEATFE T IEH

TR A 85.6%, FE B EFE 7 IERA T A4 79% .
FR 5 #5728 5 1R DA SR AR K TR 4 ) AR IR I, 2 x
5 7k s —2.213%0.107+0.834x0.362+0.577 %
0.358+(—0.544)x(—0.54)=0.565, AFE L7 5 & LA
e TR I RE R BOR 4. IR RIG AR
SEH RS AR BT PE TN Logistic (P)=0.663+
0.565X1+0.042X2+0.519X3+0.353X4+0.169X5-0.455
X6-0.618X7-0.548X8-0.158X9-0.404.X10+0.920X11,
T(x ):eLogistic(p) /M +eLogistic(p)] .

x4 BRRE NANESEFHEERY

Table 4 Selection coefficients of the 11 original factors
& Jgm Rk R 2

Origirﬁﬁ:actor Sele(':tion coeffcients in t'he

function after data reversion
X1 Distance to national highway (m) 0.565
X2 Distance to non-gravel road (m) 0.042
X3 Distance to the nearest road (m) 0.519
X4 Distance to residential area (m) 0.353
X5 Distance to farmland (m) 0.169
X6 Plant density (grass/m?) —0.455
X7 Plant coverage (%) —0.618
X8 Plant Height (cm) —0.548
X9 Density of Scirpus planiclmis (grass/m?) —0.158
X10 Density of Scirpus triqueter (grass/m?) —0.404
X11 Water level (cm) 0.920
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3 it it

YR I B R BTt s et T — AR A R AR
SRR PR MEAT LU RNHE T, LU 52 S A6 AT S
i PR 22 2R R R S8 SR W, IS L A R A A
FAAG ST U5 0 i e, JC RS T 22 DR R A S M 3k
PETST (Han et al, 2004), {Hi %705 4
SHTFFSEFERE, PITAGE S P70 3 X AE
(Yang, 2006). AHiff574E Vanderploeg Al Scavia %
PRIEPRFR BN AL AT ROTAES,  BLA BT R
A B AR IR PR 5

SERRW],  HAR VRS SR N ST R I
[l , AR V7 ROBE RIS (BE 25— 2000 e I 2 -
K*=18.083, df=4, Sig=0.001; i Ji E& 5 0 5 .
K*=79.968 , df=4, Sig=0.000; FF A& H & .
K*=46.204, df=4, Sig=0.000)%1E+5E M8 W] 8w T
TR JE T (B K°=8.920, df=3,
Sig=0.030; P LM B . K=8.578, df=3,
Sig=0.035). —ZE % S G0 TE I A I TR
ST S GOE S, (H RPEREM, IR0 I = IE K
P ST AR I i (R e R

A T &P O AT B % R
K=30.267, df=3, Sig=0.000; FEH . K*=40.262,
df=4, Sig=0.000) H AR K ILE e, (HEFEm e
AN RIKEE (K*=88.220, df=4, Sig=0.000)H1 fii K
FUPR B (KP=79.968, df=4, Sig=0.000), £ #Ui—
Bij 47 )5 U (asset-protection principle)(Clark, 1994;
Olsson et al, 2002), B4 &Ym= Em/-4
BUNIAMERT, SR 003 2 8 N7 1m) sk /D>
S o FEREAT AT MR I, S E 2R
T e AT RE (R BREE R S M Bk 2 L e AT
AR, JER S BT s, EIRERT A LYY
KABRZE, fERd B B E, mARE
TR AE R S I R 2. B kT DAY,
IS PRI AE R DL AT B R AR D )
TERFCIX Y, AT R Ry, S )
AN NS a7 R S SR NI E NS L =D DS AN
(ROPREE o P ARl 8 F) 3 % 7 5 (KP=53.659,
df=3, Sig=0.000)th =T & 7. H4k 05 Ik Pese
B, S AP 2 PR A0 L AT T R A1 11
Al PR B R DU ey sk A, 3 A
HWESMMAERNFE, RiERALRTHR
(Pulliam, 1976), ZEFEAH Y B S BUAG A A= B8 AR P
KT EWFEEE, HE T RENMRERNFE, o

DA FLAT 1T [i) P 1) R B N e KAk

HRA TE PRIEPEFREL, VS D S /K I (40~60
em){J 485, 1X 155 Jiang et al (2007)7E K4S KI5
SERBL, AHE DIERF AR LKA IR (He et al,
2002; Jiang et al, 2007; Wang et al, 2009). 7K
DI R 2 N S {1 8 A T N = /= LT 2 ]
(Osiejuk et al,1999). flHu1, 7KV 23 Ry s 2 1) 25 44
FERERT . SR nl £k ARG LR R Bl A B 7 A
52 (Sanders, 1999). S & /K RESR I PR 3+
LA 7R N5 58 e UE N BRI KR X
5, THRBRIE AN KX RIS AR, IR
FEN AT R IR 25 0] BE RV FE S /s RKIX I AT R T
T A ) A AR R R, T I A R BRI ) Al
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