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Roosting-site characteristics of wintering black-necked cranes

(Grus nigricollis) at Napahai, Yunnan

HE Peng'?, KONG De-Jun'~, LIU Qiang', YU Hong-Zhong®, ZHAO Jian-Lin’, YANG Xiao-Jun""
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Abstract: From November 2009 to April 2010, roosting-site characteristics of black-necked cranes (Grus nigricollis)
were observed at Napahai Provincial Nature Reserve, Shangri-La, Yunnan, China. The positions of roosting-sites were
determined by triangulation with markers and field correction. All of the 63 roosting-sites observed were located in
patchy marshes with water, which contained some mud on the bottom and 81% of the roosting-sites were covered by
plants. They also had a certain distance to areas of human activities and had a certain distance to the shore. A comparison
of roosting sites and random sites showed that roosting-sites had thicker mud layers, a higher ratio of open water, longer
distance to roads, villages, and farmland, and water depth. Another comparison of before and after usage of roosting-sites
found a significant difference in area of marsh patch. Principal component analysis indicated that the usage of
roosting-site of black-necked cranes was affected by human disturbance, area of marsh patch, and the condition of the
shallow water environment.
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JRIES (L & Li, 2005), J& E 2K 1 i ff 4 B4
Y. H AT S HA B 7Tk 2 L H TR S b
M HIE 5% % (Tsamehu & Mary, 2005; Liu, 2007;
Kong et al, 2008; Zhao et al, 2008; Liu et al, 2010);
T ARG Hb PRI 584 LT Bishop et al(1998)5%} i,
A RS SIS Liu et al(2008) 71441
U 0 B A PRI SR BERF AR B A BT, DA L &
Li(2005) %} ek 25 4 5% R8 25088 4 A9 b o P 4104 (1) =
gh. HAT, AR WA OGRS RO Hh 2 R AR 2
SIHTREGE. BT UL, R AR AT R A TR S 1)
RGO (O REAE AT T IR, JE0E 5% i SRS H )
(AH G R 34T T 40

1 xRt AE
1.1 R XHE0R

T AN O H AR IR IX (N27 °47°587~27°

557007, E99°35°437~99 °40°56”) 1. T 2 B 44 1t K i
TG BN Fr ks B B (s fy B BT, SRy 3
435 hm*(Zhao et al, 2008). 147X 7EHFIK 3 260~3
300 m i), BfFEIE. B, BKkDb. XEHET
R A =3 KT TE Ve A5 AR (M, 2007; Li &
Yang, 2005; Liu et al, 2008; Wang et al, 2009). £
U ER DY 2 K, ARk R X AL 1L
T (R R AR VR AT HE AT A ORAP X R A 7K 7
B, NP2 A K SE T R BB (LI &
Yang, 2005; Liu et al, 2007), [ th 8 A 24 $i
AR T B A (L, 2005).
1.2 ®WHRAE
1.2.1 WAL 2009 4F 10 H N AT B SUEST R
AN T FETIR Ar, T il R S PR ROV b 53 A R AR
BB, FEaf e gt . A A T AR A
AR AR R . 2009 4 11 H 27 H % 2010 45 4 H 29
HIEW A, B 11 H A6, BT 3008 I A0 Hh ik
T2 2 IRQ2~4 ), P A RIRRAE 1~2 JH2
o 7E2%5 . RS 45 5 WSS FIAS REMERA 1 14
I R R AL EE, 5 S B £ 5053 i)
ML H TR 12 A2k, A1 H2ik. 2 H
4% 3 3. 4 H 4Rk, LA 16 K.

R TR A 45 5, 74 it J) TRl 1L R A
B EIRE 7 MG AL, BRI A AR AT R
G 1L P 93 A 55 D0 3 BN 2~4 AW 530 ] A 7 o R
XL R T MEE, PRUE BRI A B 1) 7 o5 IR
P T SRS Wb . I ) A SR

PRI BT E2F 6:30~8:300 70 WL A ] 20 iy 2 e
#i(Carl Zeiss, Disacope 85 TXFL, 20~60 mm X 85
mum) MR B S ORGP DX P BB, SR =40
TENAR B 5 A bR B IEVELE 1:30 000 [ 1 1 iff
S RIS NG GPS A7 1, FE HH BORG H BT 6 Y PR
BEP A% A PRI RN =5, 5 AR
(IO 8 =300 m, HIELER AR T 10 d 1)
PO A g BT (R EURE A

HFE BT iC SR GPS A7 i 4l 4 Sz B2
SOV (PR FH IR, A% FL SR ) RO b o 28 S i i
B, b VA 1A b SR AR R ) RO H 5 R
A ZE 100~200 m, /N T AT S AT i ] 2R
B5(300 m). SEH LSRR KR B K I LA
TR IERE . RIPEEAY . MR RE S S . i M P
% AF Global Mapper 10(Global Mapper LLC, 2009)3l
R A PR B (A R b i % R S R I T Bl R
B9 AU S . R AR R T (1 B AR
2 DA SR Hb JIT £ VR B BEHR A TR, e J2 5 ph i
P LT ORI RIS BN R B DN
122 Wik 8 TR RE i g i i 2 RS
R PR 2%, SR vk T PR e . 7R T A
(2009 47 12 H )y & Bl ML I (R FH—ANF X i)
DAAT H P8 200 80 A b 1) e Bk AR SRR AR 7R S
(2010 F- 2~4 )y v B HJ5 08 e (R =185 0k HRL)
SRR A 2 ST 12 R0RG J FF) TR 2% o BRG] T 3 5k
7E 300 mX300 m () RA& P BEATZEEL, BLR K 0
Shsi b A, LRI 16 AN B kL o R I e
FEBES I G A, SR 8 Ak
1.3 HELE

Y T R0 b A 7 b ke B b 110 4R AAF 5 i N
HENL, G At PASW Statistics 18 #E{T 45 114>
Mo 7ELCERIME AT, 26X Hl 4T Kolmogorov-
Smirnov IEATEARTR:, 76 A& 7040 (15 H ¢ K5,
AFFEIEA S A A A Mann-Whitney U 356 .
AP Hb 55 B AT b A S P AN B R AR EAT LR,
TP b 1) FH i 0T B S O R AR R AT L. A
T AN 15t e e i 43 A AN [RE R B A e B
HZE S AR R, AR B R AT Ay R AL B, H
FIRRIEAT 43 Hr, AT ROTR S .

TR o3 T A A TN S T A A P U AR
MR H A 2 R IHE 0 JLALR 1, BRI 1 N 1
DRI 258 [ AR DG PR 88 v, AN [R) DR TR AH G VRIS, BAR) T
L5 3 TR T SO B AR R (R DR 25 o R AR H
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ELICRIR -8 LA 19 Hh IR 22 57 Wl 5 1) AR A
AR S SR ORI A ) AR, DABT R
LI 63 AL B N FEASREAT T e Rk
IO TN, AR DA g AR AT IE AT e
AR B ke

2 &4 R

2.1 TRAHHBAFE

2009 4F 11 A% 2010 4 4 AR HL 63
A, BRRIAAT A (3.910.4) 1N (1~6 AN, n=16). X
63 ALI BN A ER A T AKIHPE, 96.8%(61 Ab)IH
PG S AR Ve )2 B 5 o OMG M b PR e R 2
AR IR BEK SRR A
TR 4 2%, B K5k 36(57.1%)
11(17.5%)+ 4(6.3%) 12(19.0%), EAH &R
PRGHIETHAT 51 4L, 5 81.0%. 1X 63 AL Rt
(A BERFAE LR 16

MG T TR, AR R A B S (1) A M 34 Sy
AAEA KPR b, SR — e,
KERZNT 30 em, B KZHYR)Z0 0, Ko A
— MR R, BRI GER . A AR H)
H—EHE,
2.2 Rt S eI R AY bLES

H4 2009 4 11~12 Hid k1) 15 M 5 2009
12 AR 16 DM A A o e, &5
FRBL, i IR R (Z=-2.365, P=0.018),

R1 NIAEBE BHBRM S REHEM R ST
Tab.1 Descriptive statistics of roosting-site characteristics
of wintering Black-necked Cranes at Napahaik,
Yunnan, China

/EB57F & Variable )M Mean #7342 SD Y5 [l Range

TP THIA Area of marsh patch (hm®)  19.4 20.6  0.8~106.5
/KR Water depth (cm) 8.3 5.1 2.8~27.2
JEJZ 5 ¥ Mud thickness (cm) 21.6 18.6 0~53.0
FE#% 5 Vegetation cover (%) 50 35 0~100
HiW: =i ¥ Vegetation height (cm) 12.8 15.9 0~50.0
HI7Kf Lb 451 Ratio of open water (%) 82 16 50~100
B 7321 7 B Distance to shore (m) 141 93 6~465
P38 B4 B B Distance to road (m) 540 203 160~1100
BFA FE R B Distance to village (m) 974 295 580~1700
#HR FHH 29 Distance to farmland (m) 991 373 350~1700
[ YATIE B9 Distance to river (m) 573 422 95~1550

B 7 I EE 3265 i (2= —3.086, P=0.002), RHIEH. *
JFE R A T BE B 5K (Z/6=—2.852 ~ —2.334, P=
0.008~0.020). MM/KIK FEB G M E. M
TH)TE PR B ) Y 25 R (Z2/=—1.521~0.934, p=
0.128~0.919)(F 2)o X IXLEAR 5 (1) 55 P o A R ol it
AT NG, IR IRAE BT 15 AT XS et 9 =25 [
AT 1) R AT R I PR 2 1A B 35 7
(’=16.730, df=3, P=0.001), A& (K404 /A G
22 5(°=0.322~5.526, P=0.137~0.851).

R2 PIAEEEBIERTE S R IR T 2R LR

Tab.2 Comparison of habitat variables between roost sites and random sites of wintering Black-necked

Cranes at Napahai, Yunnan, China

— ZEiIH Statistic(Mean + SE) K6 Test »
Bt (n=15) Roost site X} Hihh (n=16) Random site t? z°

VAVEII A Area of marsh patch (hm?) 16.5+6.7

JK¥R Water depth (cm) 143+1.6 17.7+7.4 -1.521 0.128
Ye)2 5 JE Mud thickness (cm) 19.7£5.7 12.6+£7.1 -2.365 0.018"
FE#% )€ Vegetation cover (%) 60+9 66110 —-0.602 0.547
HE 1% ¥ Vegetation height (cm) 9.1£3.3 73+23 -0.101 0.919
WK i LE 1] Ratio of open water (%) 92+4 3612 -3.086 0.002"
{8 512 B 3 Distance to shore (m) 135434

{838 14 1 29 Distance to road (m) 652164 382+107 -2.334 0.020"
iR FE 2 Distance to village (m) 1207494 7974108 -2.852 0.008"
{4 1 i 2 Distance to farmland (m) 11354+102 6691136 -2.711 0.011"
{7738 I 3 Distance to river (m) 482+ 86 625+124 0.934 0.358

SSTREAS ¢ KB, ¢4 © M7 REA Mann-Whitney U f086, Z f8;  “P<0.05; “P<0.01.
* Independent-Samples ¢ test, ¢ value; ° Independent-Samples Mann-Whitney U test, Z value.
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Fig. 1 Comparison of Water dapth between roost sites and
random sites of wintering Black-necked Cranes at
Napahai, Yunnan, China

2.3 R F AR R LR
#2010 £ 2—4 FalIdsK 1 8 2 RS A HI i
Jo BRI i PR A 58 A AROnS Bl o 85 R VB

B A B N (=2.977, P=0.021), HAKTRE
# 22 H(Z/=-2.007~1.319, P=0.085~1.000)(¥ 3).
MG P R AT — P Ja, Rk
A B35 72 5 ('=0.000~2.286, P=0.131~1.000).
24 WIBMWERTENERS S

FEHL LA by i L A v 7 S 2 ) AR B A
AT ERIT 73 BT (4o 1 3N FHRHIEE R T 1, %
WX 3 AN TAEN TR, R BTTER AR L #
T1.7%0 X 3 D ERIME 7 DA LR Sifer
AR, B N R RO R R 2 BRI
Wi PRI . B R IE R AN, T2 R
SRNE TGO, 55— o 28 5 MG B 7E
VEFEBEHL TARAR G, 5 = F i E KA
KT EC IR, IR FREDIR DL .

*3 MipEHEBIBERETEIANELEETEMNIER
Tab.3 Comparison of roosting-sites habitat variables between before and after usage of wintering
Black-necked Cranes at Napahai, Yunnan, China

HEBE R Variable ZEi1HH Statistic(Mean + SE) K Test i P
FI F 17 (n=8)Before FIH )5 (n=8) After t* Z

BT Area of marsh patch (hm?) 19.6+43 103+3.1 2.977 0.021"
JKVR Water depth (cm) 6.6+12 46109 1319 0.229
Ve )2 )5 Mud thickness (cm) 17.9+5.8 21.6£5.6 -2.007 0.085
T 5 ¥ Vegetation cover (%) 24.04+9 31.0+14 -1.342 0.180
HEM% ¥ Vegetation height (cm) 6.9+43 8.1+5.0 -1.414 0.157
B 7K 1T L5 Ratio of open water (%) 78.0+6 76.0+8 0.454 0.664
138 # 1 2 Distance to road (m) 539.080 539.0+80 0.000 1.000
AT 3 Distance to village (m) 924.0+111 953.0+108 -1.000 0.351
{4 1 i 2 Distance to farmland (m) 934.0+111 924.0+118 1.000 0.351
BEAT3E 29 Distance to river —(m) 5494182 531£168 -0.447 0.655

ECAHEAS £ K050, ¢ ;P FOMFE A Mann-Whitney U i3, Z #8;  "P<0.05.

* Paired-Samples ¢ test, ¢ value; ° Paired-Samples Mann-Whitney U test, Z value.

T4 MEEHR BTREELEIETEOERD O 3 W it

Tab. 4 Principal component analysis of roosting-site
habitat variable of wintering Black-necked
Cranes at Napahaik, Yunnan, China

4> Component
55 AR i Variable
1 2 3
Ye)2 )5 Mud thickness (cm) -0.613 —-0.426 0.352
{138 % 5 2] Distance to road (m) 0.837 -0.277 —0.037
PR FE PR B Distance to village (m) 0.763 0262  —0.180
i A< 1 6% Distance to farmland (m) 0.797 -0.259  -0.018
VAP Area of marsh patch (hm®) -0.264 0770  -0.423
7KIE Water depth (cm) 0.445 0.339 0.539
HH 7K I L3 Ratio of open water (%) 0.065 0.450 0.723
FFME{E Eigen value 2.564 1.304 1.151
TIWA® Variance explained (%) 36.635 18.631  16.436
FRTTHRZE Cumulative (%) 36.635  55.266  71.702

n=63; FHMFRIR T Ffar (1 0 H>0.5

Bold numbers indicate absolute values of factor load >0.5.

WEFTET R, AN BR A T U T 1B A
IK I BEHLAR VA BEAE A B b A5 o X L8 1 7 KR /N T
30 om, JRJZKEZAWIENA, H— & WAHPE S,
5 ANKEE R IRGE Y . A RE)FRLA
PRES . X 55 AR AR Dt N B O T I5194 119 e 7K M
7 (Li, 2005; Li & Li, 2005)+ £ 2 m A AT 7K
JEI(Li et al, 2005) WS 45 AR, {H 55 PUjEBk A
(1) S 585 22 7 A 65 A VRN 7 5% ] = B S 9 A K
Vi 1 %k ) R M L A (Li, 2005, Li & Li, 2005;
Tsamchu & Mary, 200588 % 5. XA RES5 % BT
AT BEERBE AT OC o 7 1 I A% T R S S BEAE A
EPRATLL S SCHATE R« P ] e, i
A D, DRITTAN A PR B R AT AR 3 K DX 3 7K
T30 BR3P RO AG
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070 3 Ik B AR IR 7 X8R 4 18 ) T3S (Grus
Jjaponensis){EN Tl AN (L, 2007), YLPGHRH
WA B #(G leucogeranus) B T 7K 1 58 K (1)
WK X (Wu, 2005), 1048 PHHEF A 1 KBS (G.
grus) RO T3 I L F/K i (Avilés, 2004), X
5T 2ot R ) R RS R, FR TR A R
[ #B VD [ #9(G. canadensis), i 45 &1 1
G 1 T A ] 3 A W Hb(Folk & Tacha, 1990), i
A PO SR SRS AL o AN [ AS SS A AG b A 35 1)
ZE T BESE TG N % E AN R AEAE IR IR 25 2R
3.1 iRk B9

SV PR BURS AR R B I A A # R A K 1)
M7 (Liu, 2007; Kong, 2008; Wang, 2008; Li & Li,
2005), {HAERA N0 7K AR H OB (Li & Li, 2005).
DAFE (RSN hy, R 160 A R S e AR P T % 0%
WICAAL, KIEAE 10 em DL K s £ o
MiHb(Liu et al, 2008). SLIKIH A BT R I 63 AL IEIB A
I, TR AKHPES, KIRAE 2.8~27.2 cm Z [A].
2853 3 W K AT DRI K BB 11 7K SR B K T L
513X P A A AN 5% i A A b R PR 28 = 32 gy
(3 4o 1T L 29N 0 7 e A5 L 200465 ARG IS5 7K 1 5 44
e X Hap NI DTN, B A R SR
TEIAFNK B 25 AT 1 e ROAV 1 R 5% 5 L AR AL
(Li, 2005; Li & Li, 2005; Tsamchu & Mary, 2005),
5 PFIAS (L, 2007)~ FIS(Wu, 2005) KE(Avilés,
2004) 170 Fe#8% (Folk & Tacha, 1990) (¥ #F 5% &5
AR
3.2 B S EAH

A TR S 1 ORI D6 B b R 2 1A A
(Kong, 2008), £ 43 B L6447 il th A1, 42 35 40 A& H R
1) 5% £ Hi(Zhou et al, 1980), VK I A th & B/ &
TESUES FLAR T AN S KBS M, 1717 A2 7 A A5 BA
WigE) . B, B At . JrLh, YT RE
42 52 M0 P SRS T RO R R R 3R 2 — o PR
R F DY E (LT & Li, 2005)4 &,
DRI T AR A B 1 P 30 A b mh — 00 A A7 — 1 b
Wl VR A A BT 73 (81.0%) ROV b o #4545 FE A2,
{FL5 B AL b R A 55 B2 5 v B ) R IR R B
WE R XN RER A A S T g e A PR B
F—Fh BB ) K Y (Wang, 2008). HFr5l 2 7E 3—S5
H, KSR N, B, REE 7 R S #4821 24
WAL K B Gl fr 028, RIS B Tt ik
I H AR DA R AT, PRI/ T RA M 0k TR

MR A o> AT 25 5+

8 A% B A D) e i e 1 A2 B 0 KL ATl
WAIAE Ay v /K K 3R B9 PF (K ong, 2008; Liu, 2007; Wang,
2008; Zhao et al, 2008; Liu et al, 2010); 7E 5 Ky b
FURE (LA, 1999); 1M AE VU U 4 #F Hi(Bishop & Li,
2002; Li & Li, 2005; Tsamchu & Mary, 2005). X,
T DY A by o5 A P SR (1) TR) AR S b B R A A
iR, {H S, P0G =T — ] 4h b 3k 5% 7 7K 3R
B o X AT At PR IR I A5 () 7 SKAS [R] e
B kA BE SRS H ) 3 24T 4 A T B (Kong et al,
2008; Zhao et al, 2008; Wong et al, 2009), ¥ &%
PAEBEM EZE R R, MR Rk = & I X
TS, B — R R, R IR 2, A
PRI 2% I B pn
33 R2ER

G RE AL B L, P US40 b 1] A 326 25
NGB X, i AT AR A s
B2 ok (V18 B 0T ARG S (1A 1 32 B sy 43 BT i
U8 2 B BRI M B . A A A 2 4]
N TN (R 4) SV ST T R I, B
TEA M 2 BE B8 (03U BORS R S 2 B 22 Lk
ANEF BT B R D2, R4
PERITE B — M NGBS X o IX B AR
T Xt v b 22 ) T = A T A A BT ) R )
(Krapu et al, 1984), [F i 45t E G o6 £ 4% (1) 3] i 1
J A (Krapu et al, 1984; Tierny et al, 2001), [
1 D) — B ) C TP (R v K DX Sk A, T T T A
FHEAI/INT AT SR £ R ) RTHI (W, 2005)

XA B E - FE R b ST RO b 1) 2 A
2o R —SHER MR FUR IR, 24 DR 35 70 A
AR e B, RN VR 20 & R S R X
TR 8 i (Jiang et al, 2006; Kang & Zheng, 2007),
I FLAR 8] 0 Fki 0 1 XU 5E K (Lu & Zheng, 2002).
S TE AN e AR B K S22 —, HET AR M
GBI IL R U (P B BT . BT R BUE A )
B, b RS 256 PR S A B B e,
W52 ) SRS 23 0 B IR N R g Y, L2k
o BTEA, NFETRSNMFEEHE, Qs $ 435,
KM, T BE A M) 2 S 98 R0 b 1) B 3 2 A
Fo AR, ANFig Ao In, ARG 2 Sl K
AL R I I, B ATl 200 P2 20 1 2
T A G AEBEAE G . AR i AR B R
P T R K AV PR FLHAIHEHL 25 (Liu, 2007,
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Wang, 2008), F & AR H A sl Py ar DL $2dk
NI FERRZR S KR, AN Grular, MR A
KRR /DAE H A yE Sl (Liu, 2007; Wang, 2008);
TRAKVHERON B TE B . B IEFAR o N )42
TR LA B0 IR DX 3, DRI Ay B8 200 B AEL () R0 AG
Yl e XD et T AR B, 0T AR
HiuH BN AR A7 T3 7K X 38(Folk & Tacha, 1990),
VAT TE AN PR s i T vb B 1) 4347 (Krapu et al,
1984; Folk & Tacha, 1990).

TRFEAS AT A PEAOE S E O .
LG R B IR A AT, G (R] e A HOIR B R R 5L,
FEAGEBH I AFI ARSI HEN; HELETE BT AR D,
WEEaEH I . DRIk, PR SIS SR I A T AR K
(>0.8 hm®). JK I 2 (>40%) 1IVH BEBEHL AT RO o
PR HAF P T 5 Ee e R B, 2S4KAE R VHPRBE
PRGN, RS o S A A . [
SRS — M ST T AR o, R
PR, X nlAe kb BRI 3R, By IX—h
B AT DA R K LR IR o 0P S AR
LRI, RO ()7 B 125 a0 R B X A AR AR T A Y
FPL RN B R T B b, I HLE =
TR B o Bt gk AN B8 A 22 4 IR A A= 355 (Krapu et
al, 1984), Xy Hoft AR & W ZER BB 4% (Folk &
Tacha, 1990).

KT 1) ¥ 7K VA PR BE B e A BH 44 AT 411
FAEBE R R EA S0 AR R 4
KB (96.8%) B ML FE) F7 00 )28, A7 L6 )R FE L 523k
21 50 cm A b o X EARIG N T SR A ) A, (R4
VWY 2 AT A S50 B 1 AR A Sh# ik N
34 HitEmEZ

TE R 6 30098 1A AP b R FH S 110 AR B A R LU AR
Ji, RIUE AP R B, BT BB
180 R 7N 8 e S5 490 Sk ¢ 18 90468 1 A0 A 1 R P
RS YN e AR AL, BRI S ST
X G RO B PRI R, T 226 88 T R K PR v PR B A

Bk

Avilés JM. 2004. Common cranes (Grus grus) and habitat management in
holm oak dehesas of Spain [J]. Biodiver Conserv, 13(11): 2015-2025.

Bishop MA, Canjue Z, Song YL, Jim H, Gu BY. 1998. Winter habitat use
by Black-necked Cranes (Grus nigricollis) in Tibet [J]. Wildfowl, 49(0):
228-241.

Bishop MA, Li FS. 2002. Effects of farming practices in Tibet on wintering
Black-necked Crane (Grus nigricollis) diet and food availability [J].

PRI o 3 143 o3 B RN B i (R
4), Tt W YRR THT R L ST 1 5 g P S S A A 1) )
H.

R R I FH e 7K VH A Sk SO H Al T R 5 R
FERETE AT DG AN A5 P 23R B, IR 22K,
B BT -4C(Mu, 2007). AE3G7E w5 e e
(YIRS, o] LR A7 B o 2 S0 0 250 THI KT (1) )
e T RIIHAAIRIRK, KUK AR EAEH,
DRI YR A IR K AN 23 76 0°C LA (Sun, 2001); 4
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