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FEE: 2006410 H—200745H, fE= A VLA, KA B2 0 A 45 & B AT D IUREV:, A
HAES(Grus nigricollis)Fif eI [a] 43 B L SL 5408 SETERIIN 1) 1 2C REAT TSR, 45 RULHT, BESMEsATE )
FERUUBENE, & H I E)(76.81£9.1)% o FA A H] SREUES H AT A Tt o e, BTG R s 985
RIRF i o SEREE R B AT N B A B, SRR G TS 3 0 SRS 70 0 B B R A B 2
(F176= 0.27+ 0.77, U= 279, P=0.001—0.000). “F#& & MmESHAT A IR 22— 2SAH L s A 5 22 (0 30 £ 1)
R JEUIRHE], 2847 LU IR (F 6= 0.04—2.59, U= 188—299, P=0.006—0.000), HARZERILINNIHT, bk
TR ACHATI (. F s W 3AN IR I (G PR AR Ak, SRS (1) F 1) AT Sk AR A (F 6= 4.63—26.54, % 75= 5.29—13.68, P=
0.0016—0.000), A~ 7l A Hb 1) BE S AT M AFAE 25 70 o A% S BRI RN A 53 M AT 8 A2 08 X S8 7 S i) R B 5

KA oW AN B R TESITAE AR R
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Relations of Daily Activity Patterns to Age and Flock of
Wintering Black-necked Crane (Grus nigricollis)
at Napa Lake, Shangri-La in Yunnan

WANG Kai" %, YANG Xiao-jun’, ZHAO Jian-lin’, YU Hong-zhong’, MIN Long’

(1. Kunming Institute of Zoology, the Chinese Academy of Sciences, Kunming Yunnan 650223, China; 2. Graduate University of the Chinese Academy of
Sciences, Beijing 100049, China; 3. Protection Office of Shangri-La Forest Bureau of Yunnan Province, Shangri-La Yunnan 657000, China)

Abstract: From October 2006 to May 2007, daily activity patterns and the relationship between time budget and
age, wintering stage, flocking behavior of Black-necked Cranes were studied at Napa Lake Nature Reserve, Shangri-La
of Yunnan Province. We compartmentalized the winter season into three stages based on the amount of change the
Black-necked Crane habited on Napa Lake Nature Reserve. The statistics from test results show significant differences
among different stages in foraging, vigilance, preening, resting, locomotion, aggression, and flying (F, 3= 4.63-26.54,
x*=5.29-13.68, P= 0.0016-0.000). During the study period, Black-necked cranes devoted most of their daily activity
time to foraging , which is about 76.8149.1%. The percent time spent foraging showed two peaks; one peaking in the
middle morning and another higher peak during late afternoon. The postponing of higher foraging peaks is a behavioral
adjustment in response to the frigid weather of morning. Adult Black-necked Cranes showed significant differences in
foraging, vigilance and aggression between flocks and families (F; ;= 0.27, 0.77, U= 279, P= 0.001-0.000 ) , but there
were no significant differences in juveniles (U=735-558, P=0.924-0.062) . Adults foraging in flocks showed an
advantage for having more foraging time and less vigilance than family-based units. Juveniles spent more time in
foraging and resting compared to adults, with less time in vigilance and aggression contrary. There are differences with
wintering behavior between various wintering areas. We explain these activity changes as a consequence of a
behavioral adaptation to the local environment changes, while climate and food resources are important factors that affect
wintering behavior.

Key words: Yunnan; Napa Lake; Black-necked Crane; Time budget; Behavior rhythm; Age; Flock
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IS (Grus nigricollis) k[ 5 14% 5 A4
). SRS AAT HIGWET, 4 LT B AHAd80
SEAR, T A S 1 B ) 4y B S AR 3 LAE A AT 4
. Li & Ma (1992) 755t N R — OB A 8
SRS R ) 23 R AR T O AT T RN, 56
A PR SUES 7 R A S IR B R i et xR
AU A 2 AE T Y08t Kong etal (2008)
1 25 B I I8 K L A X B A R S0UHES 1R IR 1] 40 I A A
BRI SLRE M AT T b, JUIL oG T R
FEGAT IR EEIR; Canjue et al (2008) X 7E L ik ik
IR BB AT A Ay BOARAE T R R RE . RIRAEST
FWIZRER CREREATC LA FIPE3E (U5 A Hh
BT AR — e B 200 . B8R Zhao et al
(2008) AI{E 2 B 4 A PR S A PR A T oA A5 R
I MG S AT T T BAIA, (R SR ) 43 L R0
FHIRAT WA E AR B IT e . R rh i
K FNHES AR AR PG S AP REAR LG, A AR /N
FhEERCR (Li & Yang, 2005), T fif S 2504 rh sk A
IS 8] 73 P S HE S IR IR DG 3R, A AR A [k AP i
(A A1 52 A R EI S 1 T AR B

e ITAE S ASA I I 1) = 2 B B . X
KA (Grus grus) MR, BAAT AR A
AR AR o) G A Ml R B RS IR IS Y. (Alonso &
Alonso, 1993). SEREIL A KB T A 45 HE 5
i (Alonso et al, 2004), AN[FEJSERSET B 75 K FNZE
IIE R T AR T A B ZE ST (Aviles & Bednekoff,
2007) RIS E kM1 e RS 2, R A R) A A
BIEERAT I AARIERE L (Liu et al, 2008),
o PSS AN R4S AR 9 Y % A AR AR 1E .
2005—20064 -4 7%, FRAITE =/ gh i H AR AR
DX, Oof A RR S (V) AT AR A e S BRI O
RUT T UEE, FEER. VORI M 245 1
HAT TR L0, DA OCas RAkaE i~ .

1 RMERFE

1.1 A5 XEER

A H AR TR IX. (4R£699°37—99°43", Jb4:
27°49'—27°55") 1 T2 B A4 VU AL ()3 PR 1146
INERES B By de s, PR E32.5km, &b gl
P, s, iR3266m. BIEFTILK
10km, ZPH%2.3—4.2km (Mu, 2007). 37X 5
[HIF134.35km* (Zhao et al, 2008), 37 1/2 4 Hifi)
AUBEHL, 172 0. KT T AR3 1.5 km?, &

KR 2205 L IO AR B 7K it s, K08 23
A RSCA R TR PR, Ay RS R T At — 287K 1 1)k A
AL T —AN R pR AR &S (Li & Yang, 2005;
Liu et al, 2006).

1.2 #MRAE

1.2.1 WETE AR A 2006 4 10 H 9 Hik
22007 £ 5 H 10 Hibo FrEEEce R & Mo g2k
Givh. HRIEEEIF AR HET (7:00—8:30), A
LA (Nikon, 25—56x) 940 sk RF R
H RIS R S . REESEE 1R, RS DL
W MR AR, AR A N R
] o

7 0 Bt CARE 2 RN i 91 5 (Martin® &
Bateson, 1986; Lehner, 1979) 4idr. FEZIN gl
HFERSEYX R, K 203 kmo FELPILAT W
SEHIERE 1 km, 55 T RIS AR QN 3 2
BN, kg G ORI )3 S 1) A ok
WEE TR LU 27 O DX H ) (R A 5o AR T
H 94 LR RS AE Y2 R IR [ A0S M 1y ) 1), i e A H
(I ERERS 1) A 7:00—8:30 % 17:30—20:00. &EPIK
WE—R, BRI KRS S5m0 U L2 1) RS
I, ) fE R — K o DAHALf B2 8 5% (Nikon, 25—56%)
WEZAC S L P FE 2 (R SR K 5 FNAT R
2, SRR R TR B AT Dk, RS
H IR 5 R0 7 1) J M e 4 o 47 Ry 2 W5 R F W i)
FHE, SRR PO SR B MR R SR ET 12 IR
i, AR LB 5 1738 — 1l SRR
17 R, BUORERF ) 30s; MAERERSEE KT 10
M, JOEEAE 30 s S8 O S sk, SREUM IR GE LT
FEUCCUEEF 7 ) BCER 10 5, $94 )5 FEC 10 2
(7735, HRUGE SR R EITE 30 s Py, 18 BIHUE
(V) g ) (R Py 28—

Z: M Li & Ma(1992, 2000) % M2 451 %9 £l Hiroyuki
(2004) XF AT R 43 bR, SRR SIS ) A
PR Ridat: 1Lk wigsk, #3k47
s 200 BREEE. B ALEEY); 3.3
AFEEHOP R, B, 4478 WA 54K
K BUFEERN B S AR Sk SIS 6.0 4
SppEng Y, el bEngng; 7. 43k R
OB T34 L ORHEEAT g Bl S A IS 8.k
17 ALFE S 00 A ) AT AT IR 9. 3L AhAT
e BFEUOK. BEE. PERSEATN .

SRS EEDVER TR K E PRI 53, FRAT)
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W LASKJEE Sy B SIS S RS A 5 SO K BERY, S
FrowigerpAy 2 Hetsy . 2 Hsesar gy (1—2 O
R BERSEE K KT AR L RS 3 s e
RS, Li & Ma (1992) 75 RUREIIRFST 40 1
(R RUBE R AN TR AR 200 m,  {H AR I HEAR3 X P A5
TG BB FEROR, TR BE 25 LU/ o AT TR T
PHESAE 100 m YU AWE S AMA, RIS — AN Bl
TN

R 4 B A 0 1 A I 5K B AR /D B A 5K JaE A I
(Alonso et al, 2004) [45A, FATIHERATH 41k
PRS2l P 0P S s S Bt ) IR R BEAE— 8
MK (33 A1) 153, JERE USR] i A
AT R 2R JRE 5 SR FLAT RS e U i) 2K R
122 Aot B TR BRI LI R DA
REDRUE A RN N B REAT BB il 5%, FRATTEAPY
ANPELATIETT AR SR e 4 AR H oA — . A
AR, LT RO A TR, AR WI391,
M2 6834 BENR, 135335K, Ziil4T 4162396
o BHRAL TR, DL EAAIIAT R I8 F) 73 O AR A
—NIST R REAS, A IAT RN A 23 B L 122K
AR K AT AT A E B, A
AT RT3 ET, AR YT o 5 T A I ) 7 P G 181 £
PR BEANEAII IS TR A, AR R
(R T BB B FRATT LU J) 301 o A I TR B~
BIERGE 3 i H AR AL

BT s 5y MY 4ESPSS for windows 11.0%44:
AT . 1 i Kolmogorov-Smimov 547 A Fi i A&
TRFE IR XMAFE RS a3
K355 2243 Mt (One-way ANOVA) 56 (5 2555,
Homogeneity-of-variance £ 4% ) s THI K (T-test);
AFFIE & 70 A 1 Bt K A Kruskal-Wallis H 5§
Mann-/Whitney U-test [f]3EZ A% (Alonso &
Alonso, 1993; Siegel & Castellan, 1988).
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Fig. 1 Number of wintering Black-necked Cranes at Napa
Lake , Yunnan, China in the winter of 2006/2007

FREAE RO M 558 v 1R M A PR S B AR AL,
SIS L AN M AR A 2= 23 O 3 AN

I (10—11 H): 2006-10-19—2006-11-19.
SRS BT T ROk, SR ECR R BT A
Pl KA (320 ), 2 JaBEA R/ B ) AT K
BRI, MRk

Wi (12—2 H): 2006-11-20—2007-02-30. Lt
I 30 Ay 7 200 M A A% PSS A PR A PR AR N,
SO SR (R 2O DRI AT — NP AR K, 200 4
FFAE 260—280 K2 [,

Wil (3—4 A): 2007-03-01—2007-04-20. HE
ANFEEG, KA, SRR BT 2
FH M, R A 7 88 A 1) SR ST PR A G i 2R
AR, Al gt R ST R AP RCR PR BT 3R
Bk 5, A RS I 217 3 EURS A T
R, B 00% DL EE L K AL
22 HEWHE

SRS 1) s 2 AT W R T ek, A AT
A H RN Bl e S XA, A7 LI Y A T e U
W, 239 H LT 10:00—12:004114:00—19:00, Fr
WG e WA R S I [RGB o v, R 18:001 BL i &
LBk 2 T S, 4980.57%. FHEPI ) d5z e e HE B
FE5 F 7:00—8:00, F4-13:000f Bt — /M, &
SRR SAT A R g Lh e I 2, S IRTE T
13: 00 50 AR I, I AMAR AT 75 5 7:00 AL 5)
AT AHAERE19:0005 4 — A mlge (K12). B AR
AT A AR H O R OBh B B OFE R MK
C ¢*1=19.61—12.97, P=0.051—0.627) . M
7:00—20:00, 7[RI [ BE (1h) ISR 5 A (%=
32.05, P=0.000<0.001) ; P P  x*,=33.3,
P=0.000<0.001); £ (3= 18.44, P=0.048<0.05)
AT HAFAEAE W] AR
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Fig. 2 Diurnal rthythm of the wintering Black-necked Crane
at Napa Lake, Yunnan, China

2.3 BfE S E

A R E R W HER &, A
(76.8149.1) %; HIEEM, A (11.84+5.6)%:;
PARIAT AL 7 88.65%. # FRZELP (5.18+4.2)%
MAES) (3.37+2.25)%, TMRE (1.32+1.7)%. K17
( 0.59+0.89)% - "3 ny ( 0.41£0.63)% 4+ =}
(0.22+0.30)%F1H At (0.22+47)%57 5 Ll /b .
2.4 {TARESERFTEAT

FERRA IR . e 3 AN BN, SRS
TR (Fri6=14.12, P=0.000). 5 (F,3,=4.63, P
=0.016). EZ) (Fy34=26.54, P=0.000). K& (x*
=13.68, P=0.001). M1y (x*=9.11, P=0.011),
3 (4%,=8.93, P=0.012)H1 K4T (x,=12.92, P=
0.002)17 A BEEER, FIP (Fy=2.48, P=
0.098) M1 A (y%=5.29, P=0.071) 47 h I BENE
Zegrs BB TR, RS, REUESAT
AR LERCARALL, 1 RF 39 1) S 3900 7 B £ 30
RS G T AR E 2. B AT
AT AR ER L WA IS I (AT A R 220
LK (3R 1),
25 ERER

R R A% R RS IR B X 3 A AR A AN
FREPIFR . LB 2 s, fEAMERS. 18

WS B 13533 R EREG T, SERHES Y 58.73%,
FHERG Y 41.27% o A B D) 1) S A BTV B A 10 1)
TIEBAERGSN, 81.20% M MALEEREH G,
18.80% I MA LA e L iE 8 . AHR, 1 4l
B A PR VT 7 5% DO S ) 1 A SR B T X SR % 3,
66.50% I 5 BE LA BE T A% 31y, 33.50% LA
ERIE IS

M7 SO AT AT A T . SRR
JSCRS FH T 5 £ A4 SEAT A 1R N ) B A9 A58 55 g
W% (Fp76= 0.27, P=0.001; U= 279, P=0.000),
FH T2 I T 52D (F26= 0.77, P=0.000), 4%
AT A EL B AR, TR 200 (3R 2). JEfFL K
BEH RS, AR EENIT NN EEEER
(U=735—558, P=0.924—0.062), Ut IR 2 0f
WIESAT R A= 5

R E RS L0k AC ) HAT O e v, RE A5
BB IUAT R . AEMEERN 1983 MHFIKIEK
JERS T, SEREERAT 25+13 (n=78) MNFjE, HR
12 N ANES S BERN 2 AN BT S 5 BE KU 4 45
FRE MBI, (5 FKIERSI 56 %o 1EULELH 1)
700 FERIIERERTE ST, B AL 1 AURA T
He
2.6 BishESEtEDERES

DK A B8 IAT AN sz et T UK s, i LAAS
ZREAE R T R ER: YA AR
], AL ARG T R, B 4 F ) )
Lo, ARACL TSR B V) RS s [ s ARG BT A 177 ok
1S, 4IRS TE 2 IR SRE S I ], 4D (i
A PR Y AT Sk 1 W] CF76=0.0—2.59,
U=188—299, P=0.006—0.000) (% 2).

3 4
31 SRBEBFEBITHERGR

SRS M — — B A B B A A v g
DX PRI AS, HLAT Ay DRI B g AR AR 5 1T AT B
(IR 550 1 1140 D B B i) B 48] R 455 1 B vy 110 B £ ot
G, RIS I YT e JRUBR AR SR (R AN 24T
R, AR T R AC TS N R TR PR (AT R A Y
SRS A A B TR 1) B £ N TR) Bl 4B B I T AR
(Grus grus) (Alonso & Alonso, 1992, 1993; Alonso
et al, 2004). J}Ti#S (Grus japonensis)(Lii & Chen,
2006) [4:k#9(Grus monacha) (Eguchi et al, 1987).
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Tab.1 Time budget of wintering Black-necked Crane in different stages (Values are means+SD)
I ) 73t Activity budget (%) SipA I Statistics test F/U BRI P A
s o e e
. Middle L4 Early stage / FL3Y] Early stage / 1 3] Middle stage /
Behavior Early stage Late stage .
7 stage =10 T Middle stage 3 Late stage 3 Late stage
n=22
PNy 69.90£52  76.82+3.7 67.55+6.7 Fi= P= Fris= p= Fr= p=
Foraging 1499  0.0017" 0.58 0.455 25.16 0.000™"
(30 17.63£3.4  14.82+1.9 17.1243.0 Fio= P= Fris= P= Fis0= P=
Vigilance One-way  7.43 0.011° 0.10 0.752 6.48 0.016"
P 4.95+3.0 5.43+22 7.50+3.4 ANOVA  Fi,=  P= Fris= P= Fis0= pP=
Preening 0.21 0.651 2.50 0.135 4.19 0.050
E#) 3.52+13 1.65+0.9 4.58+13 Fio=  P= Fris= P= Fi30= pP=
Ambulation 17.53  0.000"" 2.63 0.125 54.93 0.000""
/9= 1.93+1.2 0.40+0.6 1.29+0.4 U= P= U= P= U= P=
Resting 13.00  0.001" 23.00 0.242 49.00 0.012"
g Call 1.38+0.8 0.40+0.3 0.34£0.3 U= P= U= P= U= P=
21.00  0.004” 9.00 0.011" 101.00  0.714
Mann-/
53} 0.31£0.2 0.130.1 0.25+0.1 Whitney U= P= ) U= P= U= P= .
Aggression Utest 3700 0044 32.00 0.770 44.00 0.007
RAT 0.84+0.83 0.34+0.3 1.12+0.4 U= P= U= P= U= P=
Flying 55.00  0.27 23.00 0.242 18.00 0.000™"
oA 0.16£0.15 0.13£0.12 0.41£0.37 U= P= U= P= U= P=
Others 71.00  0.76 19.00 0.118 55.00 0.025"
" P<0.05; "'P<0.01; "P<0.001. n=Sample size.
F 2 MEHEIEANRE SRR B RKEFIZhES TE B89 BT 8] 43 BL
Tab.2 The time budget of wintering Black-necked Crane of different flocks and age (Values are means+SD)
I 53 Activity budget (%) et Statistics test F/U {EAT P {i
. U i ) B RS) o e
1A €54 )] €5'45)] e Flocks (Adults)/ AR () FK RS (R)
Behavior Adults in Adults in Juvenile - Flocks (Adults)/ Families (Adults)/
flocks families n=39 %_Eifﬁj(mz H) %9 Juvenile %1% Juvenile
Families (Adults)
n=39 n=39
ik 77.96+8.5  71.35+8.2 81.12+7.9 Fie=  P= Fi6= p= Fi76= P=
Foraging 0.27 0.001™" 0.58 0.094 0.048 0.000™"
a gl 117435  17.05+4.3 6.743.0 Fioe=  P= Fir6= p= Fir6= pP=
Vigilance Taest 77 0.000"" 0.59 0.000™" 2.59 0.000""
P 496437  6.4345.1 4.17+3.4 Fie=  P= Fi76= p= Fi76= P=
Preening 0.66 0.15 0.36 0.331 1.67 0.024*
A3 3.03+2.2 2.66+2.0 4.4442.1 Fie=  P= Fi76= p= Fi76= pP=
Ambulation 0.09 0.44 0.04" 0.006" 0.16 0.000""
RE 0.65+1.4 0.86+1.2 2.44+1.8 u=704 P= U=188 p= U=294 P=
Resting 0.572 0.000"" 0.000™"
mgny Call 0.59+0.63  0.63+0.77 0.02+0.12 U=727 P=740 U=285  P= U=220 pP=
0.000"" 0.000""
Mann-/
43} 0.46+0.38  0.10+0.2 0.11+0.2 Whitney u=279 P= u=214  P= U=738 P=0.799
Aggression U-test 0.000 0.000
AT 0.43+0.58  0.59+0.84 0.74+1.1 U=709  P=605 u=701  P= U=744 P=0.868
Flying 0.549
He 0.16£023  0.30+0.6.8  0.21%0.37 U=704  P=0.57 U=726  P= U=677 P=0.393
Others 0.729
" P<0.05; "'P<0.01; ""P<0.001. n=Sample size.
IR FAMARE B FERON, RS I i 5 MHETEAT M kR, RO 1T A 2

BN R R ARAT T2 1B W), SEBLRT e SE PR (1 3

}EO

PR LA TR PR 5 7 o AR LI ) O £ e, sl
W% A TA] 1) AN B B £ £ — o A7 D4 T A/ 2
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T2 (MacMillen, 1990). SE#EIH M AGESE T, T
HAETIEM R, WAE T KENREZ G, 5 EH
VORI e/ A0 A D= T A =
W s BFMEAE N I, FRCHRE o O £ R R R PRIV
e 7 B A AR S VR B8 B AT (IR
(1) BT e 5 b A R R R S SR K IR R SR A G
(MacMillen, 1990). 8 E0ES 70 B AT TP AE AV Er )
BT ELBIAR K (Li et al, 1997), FITRALE P2 B2
FUESAEAE 259800 T8 BWE S, RS B B KR 1 1 7
ANFEAK A FIAR R, DAL AR AL B AT A 1
U o YO I A A PR U B B AT O TR 5% MGG v e vy T
i) g, — 7 T AT e A AR P 75 R e O
o5 7 HARARIL T A R PR BE AR 5o i
AZEMAIRAG, i B2, R s ATk —
15°C, AL 5C At fEk 1 7:00—8:00 [A],
TS I 03 25 T AR b I R — AR5 C LA R o EK
FEFETEM MRS T, TRLRE 2 R 1 AT 2 e
I TSN (Gjerde & Wegge, 1987). A T it
A MG P 0 B SR RE RV MG, RAUESIE AR
T BT B e U ST 5 B LU RO R . TR
£ 8 =171 NS R '/ O VN 2 =i Rl e R
By TN T A IR EE AT A AL, 707 S8 M Xk
KRB A7 7E (Gjerde & Wegge, 1987).
[, ZE LA 145 45 A Mt /2 5 g SR 5
AT I E N ER
3.2 AREEANMEREZX BIE W LT AR
G R SRS AE A [ IY, HWEshAT A i
(] 3 PG R AR A by A RS PR AP R L Ul A
B A A S R R AT B ) R R o iBRA R ity
AR, EYBHETE, IR BRI AR
Bo XN, R RELEATRT R /D (1) D6 £ IN 7] w5 A2 R
W EMEE, XA TR H A S IR R
e 2 BE AR B IE ) 3 m TS HE 2k (Alonso &
Alonso, 1993; Alonso et al, 2004). —~H )5, Kk
STV R IR O BIHAETR R, R R
YR, PR AT AR A R A, RS RERICE TIE,
AR T EY R A I RN,
BRI F TR A B S AL T IR 1222
LK BEE G 8), HHE T — @ Ak, et
ST B AT AR A AR A R S R (R B AN DS, e A
FILBARE , 37 i, 2 e T .
[ i 8 A v 391 K 8 1 e 7 R L AL Il A T DK R
(KT, P T RS . R

SWEBIEAET, BHER D> P AN
AT AR, BRI T B RIRE, fRUF 2%
TYIFEE . BTLL, B4 T 3] R S0 00 AT A N
() LA de sy, T LA JURIAT A () I [] L] S50 Tk
ARG, AR, RAMIRE, MHERRT
FERA SRR R T E AP v, R
RUEREESI N ¥, TR GG, iR
M. UERFIEY&ALE, 5 R, 170 F
AR, BRI IYAT R Ah, AT A3 T B3 220
W NYAT Ay, EF W e i I AL, AT Bt b )
VAT K o MY NUAT Ay A LS SR E A ) F AT (Lin
et al,2006), kA& L IH— S BHE S e T 4R 7 H )
FEEAIE, WA A . KATERI B 2 T
W, BT MRS AT AT R S ILAR DG AT HE

SRR
PR SRS B A AT g v SUIRT LG P SUT A 0

MG, AR T A IS B RV AT Ay A )
SRR AR A o A A A LI IR B B LU AT S e
TEWRE RITAE P FE I K AR D) 5, B T 0
FETISFR], B2 B U ) B W) ) e s AT 20 )
52 M (Alonso & Alonso, 1993), KX FHAT
N AR R T b e B AR AS S R TR K
(1) o A R) R STTHES) DAy i J7 v T A b DX P €V A S
BYTEIRAN T Z 1) FARIRES, Ak Ac v AR 228
Z I BB TRy A RUAE A A IR . &
WEE, T AU > o I ST A R Y
JEIREEAS [R] IF AR A AT Ay T AR R
3.3 SRR AGUE

ST 200 FR IS AT A A A B . 4R
TS AN T S B RS AG 0 22 1) D G S [R) o R
ZAAE N IR S AT 55, A AN S A D
B[R] (Caraco, 1979; Aviles & Bednekoff, 2007),
TS AN A SR TR AH R, FKEERSIE TR T4
2 IV TN TR) gD T — 8 1 B BT R), (RASE K
SR B PRAE T AR AR KRR

EETHES (0T ) T~ B ) BE U A b IR M A B T B £
THFESEIXH S S IS A A8 2 Ho A 7 £, %
AIE e, WAfEEE. SRR
FUBX S EWIESKR, ez MK Y n] 3k
PR E BRI, AR ORI LE . i St
TR AN, AEE LS EYHENE, R
BRE TR IRERZ UG, 430 ) — 18 & BIR S
ARG T 4 R U P T A 11 A4 g 9 FE R hT e
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WE 5t 30 %

KFEARILAEAE LR . R H AR A A v,
TE A i A ) YAl B O I TR, I8 i B v dL
Tl NAR AT, DRI o 7 I, 9l T A
BTN TR B PRFEN o H SR R i 4 N PR 5K o s
W IR BT 2R s B R I /K SRR ) 5
(Alonso et al, 2004). IXFPEE e AU A Al
R AR SR T IS e WU, O Ry 2
LIS IR B DDA ER I T AR R ORI . 54k, SRR
() i e SR SRS R AR AR . BER I, BA
I B 5K L 4 1) R 2R O S v T AR
HK%h#S (Alonso et al, 2004), X J& 5 RERS L% 3
SR BEAIIR ) B 2 . T SR Bh A I K
Koo BRI EH GRS, FKEE T S &
T ELZ R RS MAT5, > T R RRE
0] N TR Ak = e o L e S = SR
1 RS T IR PR AR TS 3 (Alonso et al, 2004). 1]
WL, BERENE B0 T AR B 0 A ke Ul 2 AT L,
FRETE SN BRI AT R T4 IR ek

YN R ZE TR, TR, KA
TEHEZKIVE T R AWs D, KR v 7K T2 R
BAHPE, b SR AL T BAR R g, (HEE
FHARNLIFFSE TR, AR B3 T, 0
A TR TR, 3 R S £ M IR AN R e A
b, fE—EREEE IR T SRS B A KU, 7
XFPIREE T4 T ARAE SV TR A, A7 S (1
T 5 E ST ) 6 D B0Cf AR K YR LS TR S 1
T R BEATI o [R] AT R PR e A 5 M I PR
) T S 5 B ST K BE U ) L A B . I AT R
YRR 41.27%B A R3S L 66.50% I B K EEE
PR BETE NI R A

11 (1) S T 4% S AT S 6 46 ol R 89 g O
Bt o R AN ST 5 E P 5 B AT S R UE B8 ik
DA BN 32 BB I i v T B I 2
FEPERG SR BRI ) w80 . ik, s — Ak A
JSHIHRE A% % T SR Bk A PRI ARG S b 22 B R R FH
TR S R E AT R 3T o AR FE RN B 22 RETE A
JE R Y5 RN LRI S b A IR ) £ 5 2 14 n]
FREATHR AT O, e (RUE A0S s KR BEAR
ERK I EER . WA B RO X R
RO 2K W 753K, 71 FR SR R A A 5 1 N Ko
JMFRF T, WA T iR 2R, B
IREEAKIRA . AKUGR 3, TR A2 2 FE 2 i R 50
AR A TR s 1) B K )

3.4 ZhESIT BT S B

ES DR 20T SIS (1B AT A R R
LEAT S AN, AR T s . 28
AT AHACL T S BE S 1% van D 2 I IRD R0 A AL, 5K R S
(A SHAT s RIS S (R e AT S A iy 1 —
N, T T BT — R AR B ] ST 2
OISR R B, —J7 i gh s A K e, o —
TS ehis B LA i Z, WEMERKA
Ko BRIk, FENTE 2[RI (] 56 £t A2 )8 1 Dy ik
ZTORUE o (RIS, 78 A2 (R PRSI ] 2 ) g Rt
RSP Y O R d e R N B N a = e ot R =
T, T B AT 0 LA H I R) P R AR
BRI U, XA I EE V) AR5 2
SRRSO R R G SR . EEE RIR, SIS T
I 2 TEPI S (BES)), Bz, X4
T LR m BTk i SR A
3.5 EHEAREMEMBEAILR

AN 7 J8 A [ ) N ) 23 BCAEAE 25 5, A
T A A PR TR B0 B FIAL AT A N fR] B, YT
PR SN A 2 RO A, T AT A T
JCAbBRACPIIE (3R 3)0 JLAMERAHh R SRS AT M 1) 22
ST B A AT S b 2 AR e £ ) B R (AN [R] T
FEAEI o AN BRI R AR TP, (R e R
SRS R A H AT A Y, R T S i T
KA FIFEER AR BAG, A ZR AR (58
4o YR A ZEAIRTSE VA IR0 1T B A2 3 i Hb B
A TRV S8 ) ] L s ) SR R 2 — o Bt U
2 0 S SRR I (R Y [R5 (Enoksson, 1990).
A b PR STURS JE A I  IR EEE E )RR, TS
VEJ7 AL AR R B I K24, Sl A 1) PR S
AT EF M EY (Canjue et al, 2008). AR
HOTHIRR /DS, 2 SRS o AR M ) ) P B A, T et
JL B8 A I ) P g s 1) o) — F R . Kl H AR AR
PO B N THE (Kong et al, 2008b), 7
—EFRRE BN T B EEE R, AT R
FrRTE L AT S NN TIA —E R, 4
Vg PR EES F EAEVH PR R R B, AR S T A
X, GRS, DR A BRI AT L
il o FEHE R R ALAEAT b I EEZE S, AN R A CLHE
o SRS AL AT A 5 45 M R R IR . (3R 3) Al
A (r=0.948, P=0.026, n=4).

A [ A i 78 S90S A AT A 1) B A Hpm] A
F i, AORANE P TR AL R W R S R AAT A () Y



139 T UL A RGN RS [ (a4 D B S SRR AR 6 R 81

AN TR ER, PP P O L ) il 15
W, PRIk, BE—2DAE B T AR 7] 43 e A2 %) By
TEAREEA B & e iK1 ) (Caraco, 1979), %

FAT 2 175 20 (1) B 1) 23 TG BOE A2 2 40 365 87 >4 b P 55 4%
PR EARIE R IR, 2 W )G 3l 1) A A 3%
ZEAVEHIRIL (Yang et al, 1995)45 2,

F 3 FEEZ BRI AT A A E S BB
Tab.3 Time budget and population density of wintering Black-necked Crane at different winter habitats

AT A B 5 BC Ee ) Time budget(%)

LA R 4 km?
i BT wR hs? ) dper L CUkm)
Wintering habitat i o . . X Population density
Foraging Vigilance Maintenance Ambulation Society
ZNIF¥# Napa lake 76.81 11.84 6.50 3.37 0.63 8.15
PUFREZ B4 Tibet* 73.00 14.00 6.20 5.60 0.40 5.39
Kili14 Dashanbao® 63.43 18.75 10.32 4.90 0.36 4.68
HLiff Caihai® 75.81 14.55 6.71 2.55 0.30 2.13

URAAT S A AT RS EORAR BAT R AR TN E LB IR Li & Ma (1992); * B =R
X R (NS X THBYS) -

PGS S EE Sk [ Bishop & Tsamchu (2005), Canjue et al (2008); ° KLl AH X H#k 19 Kong et al (2008b); © HEiEAH X
Hedaok B Li & Ma(1992), Li &Li (2005).

! Foraging include feeding and searching; > Maintenance include preening and resting; * Society’s definition see Li & Ma (1992).

* Population density=N/S, N means the Population of study area, S means the acreage of study area.
# Data of Tibet come from Bishop & Tsamchu (2005), Canjue et al (2008) ; ® Data of Dashanbao come from Kong et al (2008b);
Data of Caohai come from Li & Ma(1992), Li &Li (2005).

R 4 BIHE-AFEEL M SIRFN S ik

Tab.4 Climate and habitat selection of different Black-necked Crane’s wintering areas

. 1 A WS EFE L5 Habitat selection %
@gi& ﬁ?& Average temperature Vs =
Wintering habitat Altitude (m) € P . it At i il
of January ('C) Wetland Farmland Grassland
ZWIA%E Napa lake * 3260 -3.8 53.10 18.01 28.89
PEREAD 4 Tibet ° 3 750—3 950 02— -5 11.53 71.5 10.95
Kili4l Dashanbao 3 000—3 200 -1 47.65 39.98 12.37

®iif§ Caohai® 2170 1.9 66.45 26.37 7.15

* GRS SR B Mu (2007); ° PERAH S K ) Li &Li (2005), Canjue et al (2008); © K LIS HISEHHE K A Kong
etal (2008a, 2008b); * HUHFARCKLHE K [ Li & Ma (1992), Li &Li (2005).

* Temperature of Napa lake come from Mu (2007); ® Data of Tibet come from Li &Li (2005), Canjue et al (2008);

“Data of Dashanbao come from Kong et al (2008a, 2008b); Data of Caohai come from Li & Ma (1992), Li &Li (2005).
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