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Abstract: The home range variation of White-naped Cranes (Grus vipio) has been estimated by GPS tracking
data in Poyang Lake in Jiangxi Province from November 2014 to March 2015 and November 2015 to March
2016. Six birds were equipped with GPS-GSM radios (CTT-1060a) at Khurkh and Khuiten in Mongolia
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(Table 1). To analyze the influence of water level, temperature and other factors on home range, Generalized
Linear Mixed Models (GLMM) and Pearson correlation analysis were used. The average wintering duration
of the White-naped Cranes in Poyang Lake was 125.00 +14.80 d in these two years (Table 2). Average
weekly home range was 57.85 +94.67 km?in 2014 - 2015 and 12.01 +17.74 km?in 2015 - 2016 (Table 3).
In these two winters, weekly home range size declined significantly as the winter progressed (2014 - 2015: t
=-2.831, P <0.01; 2015 - 2016: t = - 3.422, P < 0.01) (Fig. 1). Water level contributed most to the home
range change in GLMM, which shown a significant correlation (Table 4, Table 5 and Fig. 2). Compared with
water level, temperature played a less important role in the GLMM (Table 5), and weekly mean home range
shown a significantly positive correlation with synchronous average water level (2014 - 2015: t = 3.626, P <
0.01; 2015 - 2016: t = 3.222, P < 0.01) (Fig. 3). The change of water level could potentially influence the

growth and availability of Vallisneria spp. and Potentilla limprichtii, which were the main foods of the

wintering White-naped Crane and would cause the change of the cranes’ home range.

Key words: White-naped Crane, Grus vipio; Home range; Poyang Lake; Water level; Satellite tracking
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Table 1 Summary of satellite-tracking information for 6 White-naped Crane
AMA Individual
Tenger Chukh Xiwang Hope Borzya Dauria
H (E-H-HD
Banding date 2013-08-19 2014-08-11 2014-08-12 2014-08-12 2015-08-08 2015-08-10
) ) (Year-month-date)
Banding i Latitude N 48°20'32.9" 50°22'11.7" 48°1825.3" 48°1727.8" 50°22'11.7" 502211.7"
information 2 J& Longitude E 110°26'30.0" 115°47"25.9" 110°21'31.5" 110°5325.1" 115°47'25.9" 115°47'25.9"
WER I . ’ . . . .
Adul 4}1 Fledgl Fledgl Adul %}1 Fledgl %}1 Fledgl
Age when banding A& Adult ] Fledgling %)) Fledgling A& Adult 4] Fledgling ] Fledgling
2014 % Pm{fjt_'m% (_”t"") | 30 30 30 30 / /
2015 ositioning interva
S o
L .B.EQETE% . 7:00 - 16:45 7:00 - 16:45 7:00 - 16:45 7:00 - 16:45 / /
2014 to Positioning period
2015 Y Age A% Adult %)j Fledgling 4%)j Fledgling A Adult / /
2015 % Pi{_‘i_'ﬁj% (min) | / / 30 30 15 15
2016 ositioning interval
A& o o7
e .Z.Eu.ﬁ%: . / / 0:00 - 24:00 0:00 - 24:00 6:45 - 17:30 6:45 - 17:30
2015 to Positioning period
2016 ER Age FET Death FET Death WF % Subadult &% Adult %)) Fledgling %)) Fledgling

“/7 HERS RN 8] P AZAMA R A BB A SE T, B AR R

“/ ” means no data because relevant individual had not been banding or had died in relevant time.
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Table 2 Summary of date of arriving and departure information for 6 White-naped Crane

S HOERT ) (F-H-HD BEFFRTE (E-H-HD A (D) AR H
Individual Arriving time (Year-month-date) Departure time (Year-month-date) Wintering duration Valid sites

Tenger 2014-11-03 2015-03-11 129 2172
Chukh 2014-11-03 2015-03-12 130 2427
Xiwang 2014-11-04 2015-03-02 118 1883

Hope 2014-12-05 2015-03-12 97 2831
Xiwang 2015-10-13 2016-03-11 150 3764

Hope 2015-11-03 2016-03-04 122 6391
Borzya 2015-11-20 2016-03-23 124 4767
Dauria 2015-11-01 2016-03-10 130 3124

2014 4F Hope K &) 8E (BB HUKBA IR A S (FEPEREE 2014).

Hope arrived at Poyang Lake very late because food poisoning and been rescued.

FHA RS, R SRR A — e AR E
AREEHEAN B BH AT X < -

ANFFERS (B TRk, Bifk) Fisk
72 7 S5 DR 2R ] RE s e B 2K Bl XA i AR
(Nesbitt et al. 19900, J&x (IF[E)D HIAE{0AR,
A BEE Mg B X AR R 2R . O T HERRIX 2
DR ¥~ 2 T) R AR DG P SR PR 52 e, AR 98 1 e xe)
v S AN N B/ R 2 BN ) G N P e
17 Pearson AHICHE T, FEAH IR I >
7R B L, IR TR
IKBLS A RS MRS 4 DA EAE A [
EARE, MAENBENIARE, R LR
& #AY (Generalized Linear Mixed Model,
GLMM) 43 A3 %6 P| X553 3 X THI AR 1) 52 o
FIH Pearson #HE 73 A 0 2 X AR 5 0 Hefg
DN 07 R i W= e TP W 51 e
M 2 B4 R AR Imed. car. ggplot2
5% (R Core Team 2017).

2 R

2.1 WEFHXTER

2014 & 2015 4R A 1A a1 35035 3l X T AR
y (57.85 £94.67) km?, 2015 % 2016 4
WP EE S XA (12.01 £17.74) km? (£
3). Kolomogorov-Simirnov #4631, i&HzhX

HARARFEIES M (P < 0.001), ik
Mann-Whitney U #kFIAG 56 73 B 4 b 8] 22 5%, V%
B IX A PRI ZE R B2 (P <0.001). K7
PR, PANERAIAN 8 Rk A igsh X
AR A BAH WM HERYEETR
(Pearson, 2014 % 20154 = - 0.348, P < 0.01;
2015 % 2016 4 r=-0.401, P<0.01) (1),
Pearson #H IS/ Hr R W, JA I 5 /K AL AR SR 1%

®3 BHNEBBLFSRESIXER
Table 3 Average weekly home range of wintering

White-naped Crane

o EEIX A Home range (km?)
Individual 2014 ~ 2015 2015 ~ 2016

Tenger 109.18 +172.89 /
Chukh 8.89 +3.47 /
Xiwang 32.98 +30.05 14.47 +18.06

Hope 55.22 +44.44 6.70 +8.35
Borzya / 9.27 £14.55
Dauria / 17.42 £25.23

*F¥) Mean 57.85 +94.67 12.01 +17.74

“/7 RAERT R (8] N iZAME AR B EEE 25T, TR
MY
“/ ” means no data because relevant individual had not been

banding or had died in relevant time.
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Fig. 1 Change of weekly home range of White-naped Crane

a. 2014 ~ 2015 4F; b. 2015 ~ 2016 4E., KEBAFY N 95% E 15 X 1Al

a. 2014 - 2015; b. 2015 - 2016. Gray shadow stands for 95% confidence interval.

BOK, RAME B S, SR KAIX—
RSB SR T (R 4.,

7N ER BRI GE R, KA ES)
XA AR E R (P <0.01), Mt
S IX AR (P < 0.01), 2014 &=
2015 FR A KA mifE A (14.92 £0.65) m,
2015 % 2016 A HAKA mfE N (15.39 =
0.70) m, *EPRIEI/KAZFEE (1=4.0674, P
<0.0001), ¥4 RS ARAE B X AR T 5% 5
M (£ 5).
22 EHFHXERESKMBIRER

TEPANRAIARN, P3RS BE R A
Fekadh . MO TR, B RESh X
[LRSY R Ie  3 / N VA N - (Rl 1 A
(Pearson, 2014 & 2015 4 r = 0.370, P < 0.01;
2015 % 2016 4F r = 0.380, P <0.01), {H 2014

AT R (B 2),
3 W

AR FA TR HA, X # FH w4
H RS S 2 X AR AT 1 8 = A

IRALRT I RLES Bk A B )3 3 X T AR B A
ER . BRI RN B A BT Bl X AR
ff)E B K % (Corriale etal. 2013), 4 W%
AR, ARG XA, 14 &) vtiE
o, AMERTES X NN (Bager et al.
2008). #EANZZELLR, HRPHIAKALLFFEE T I,
BKIX AR HTE R, XS amEsm FEg
W R AT IR R TR e (P S 2010);
AL ES 1 55 — Fh & 1) V123 B S b 4 K V% M
Hy BN H FR B R B BT AT DA (R
NEE 20100, S AHXT R, FRCES HIES)

R4 TS S X EARE T Z A EIAE R T

Table 4 Correlation between each factor which may be influent home range

JEIR Week A i Temperature JKAZ Water level A4y Year
iR Temperature -0.335
KA Water level 0.905 - 0.460
4y Year 0.567 -0.324 0.617
i Age -0.043 0.049 - 0.032 - 0.053

FH& P KB v Pearson A G PE 4 HT AR 5% 22 8. Numbers in this table are the Pearson correlation values.
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Table 5 Significance of Generalized Linear Mixed
Models (GLMM) factors

P
SR Temperature 0.653 7
JKAE Water level 0.000 7
i Year 0.004 2
e Age 0.2171

X T A 2 2P H T SRS (B D. K
iR =y AT = £/ B S ETN  ENE
LT S, B DL RS S B X T
MBS MR EE (G
leucogeranus) K¢ i S HU VA FL R BH, BEE RS
(TR 2 s N e R e TS = B o W o
WO EYERNFEE, HEEEREEL, H
B EAT 9 LU TR, S Eg Ak
HHEE 2 (I TR — b RAZ 38 &) (PNE 555
2010, 5KERSF 2013); T XS R BH IR 4 K ES (G,
grus) IR TR, BRI A M,
LK B AR AR i, RN 25 47 A0 ) 2 A
SIUT4E 2015); FEMEY (G. americana) &
(X 32 B A v 7K A 15 T SRS 1 110 A8 A 1T AR 4k
(Pickens et al. 2017). X SEH & Y EXT P8 B
PEAR AT IE B o

a

400

y=53.871x-766.99
R*=0.1367

300

200

100

# i A X1 Home range (km?)

AR RS B A VS 2 X 2 e AN
F. BAGRER Y, PIERAE MR REZE OF
HE 2012). TEEFRFZAMT, HEHPRARM
Y, WA X R R AR b X 11 8 RS e % i
% - 30 CHIMImRE: SiREMRT 0 CH,
T T T AT B X ) S S ik i 1
IFHAER CEllis et al. 2003). Y176 & BH & 7
oy S E, TN AESF SRR ST
0 ‘C, 2014 % 2015 4F1 2015 & 2016 FH
FAH, BARAIRAET 0 CRIRES 5N 14d
7 d, HEHRE&HSEYST 0 C, Aaxf
EIAL A )3 2 B8 0 3 2 o 380 B 98 I 4 A oy
RAKZKEA 0 C, {H Fh T30 BHW N 3R] 4
Z . WKIBIR AKTLEEE R, PRk b
LUK Ol RIE/NE R K S5 0K, B AL
N 1~2mm, SXEEVKSTE KRB E SR
Fhimiak gt (X% 1996, ZER1L%E 2011).
TEARWF AN, B P K B KR
WEA, IR R AR 20 AR S T 3k
PV I . RS R A T 2 B
AFFILELK, DUAHFRERAME; FILER
AR AT IAA T/KHIRA,  DABUR MR
R, KEZFIRERT 0 CHRIFMEAK. Hitk
L TR SR A SR R A KA 2
80b

y=10.895x - 150.22
60 R*=0.1442

40

20

15.0 15.5 16.0 16.5
JKAL Water level (m)

14.5 15.0 15.5 16.0
KL Water level (m)

B2 AEshXER S RFKA RS

Fig. 2 Correlation analysis of home range with water level

a. 2014 ~ 2015 4E; b. 2015 ~ 2016 £, K EBAY N 95% E 15 X 1Al

a. 2014 - 2015; b. 2015 - 2016. Gray shadow stands for 95% confidence interval.
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ZEMCIR A FENT . AHFFEE BRI, AR
A B X AR 5 R A~ 2 IR AN R,
W BRI FE AN R 52 RS VS 2 X T AR B R 3%

B AT 8 1) 22 St AT e X g Bl 1 B
TEBNIX ARG SCRg . (HIEARBEFLH, | 2k
PR SRR ZE SRR, EIRES AR 1 22 e s
B X THARTC 35 52 o 28] BH I ER A 1R 1 85 40
5, MFERY Ol M, XAIERE.
RS (KIS 2013), DHMLFERMESR
VA R BN XA B 2 5 . BRItk A,
FEARFE N, TR, T EUAIL 2k,
FEA B ED, X AT BEAL I BAF W0 15 30 X T
RSN SR R o A4 00 15 3 X AR TR A AE
RO, IX ] BE A H A BR A KAL) 3 2
R, RSB bR R 2 5 2 0 BRI
A gt — 2o

N KI5 B A W REXT RS R 30 X 3 A%
SO . Tl RG] RE R ARSI K, (HAEES
FHIARK 2B /K I, i & 5 KA AR AL 2 E
FHRKFR, RIBEEKALFEAC, 3R EE# D>
CEAAREE 2011), & RAETE 24 5 3)
TE 4 R BFEY WK A D SO 5%
2012), 1y HLFf A I R) FRIPEERS o b A 0 i 22
ATE, B RTE ORI Bt D0 B D (5K
TEE 2013), HULIXn]RE2 S AL S
W Bh X AR EHRCN R R . BRitkz 4h, W
HeikiE. 2EE (Artemisia selengensis) 251
VEW) S PR R DR R AR SE N5 ), T Re
ST AR IEE B . EAREI A
BIE BRI T 0, PR & = AR,
P — BRI
B YL VERRHIIE K 3 AR ORI X AR ALK AL
I ES A s A ] o S S i A T R A 1 L
A2 AR A LR 2 e il A R
AR A SR BB O

Z % X W
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