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Diurnal Time Budget and Behavior Rhythm of Wintering
Black-necked Crane (Grus nigricollis) at Dashanbao in Yunnan
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Abstract: From October 2006 to April 2007, wintering behaviors and the daily cycle of Black-necked Cranes (Grus
nigricollis) were observed with instantaneous and scan sampling methods at Dashanbao National Nature Reserve,
Zhaotong, Yunnan. During the wintering period, to meet wintering energy needs Black-necked Cranes spent most of their
time feeding, which was about 53.05+4.93%. Other behaviors such as vigilance, searching, maintenance, walking, flight,
and fight were 18.75+£2.65%, 10.38+1.34%, 10.32+4.93%, 4.90+1.59%, 1.70+0.38%, 0.55+0.41%, 0.36+0.25%,
respectively. Our results indicated that roost departure time had positive correlation with sunrise time, while roost arrival
time had negative correlation with sunset time. One-Way ANOVA analysis showed that the eight wintering behaviors of
Black-necked Cranes had significant differences between every one-hour period (09:00—18:00) and over the five month
period (2006-11—2007-03). There were two feeding peaks in the morning and afternoon, with one maintenance peak at
noon. Partial analyses showed that environmental temperature affected wintering behaviors independently, while
environmental moisture had the opposite effect on behaviors dependent on environmental moisture. When the
temperature was high, feeding was low and maintenance was high. When the temperature was low, maintenance was high
and feeding was low.
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& 5% W 5y S8 I TA] 23 B i 32 2 ER 2 — (Caraco,
1979b; Hixon, 1983; Davies & Lundberg, 1985), &%)
5 TS 1 2R R R i B T AN R INFA], AR
H P By B I, IR SR B R, SRR
S HERE— AN 5 7K F-(Enoksson, 1990). /%5 &
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ATy PR BEBEAT A TR R ST AT

7%(Li & Ma, 2000; Mary & Li, 2002; Yang et al, 2006;
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Tab.1 Description of wintering behaviors of Black-necked Cranes at Dashanbao, Yunnan, China
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Fig. 1 Behaviors, temperature and moisture changes during
different one-hour periods of wintering Black-necked
Cranes at Dashanbao, Yunnan, China
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TN ERAHE .. NHAESEEZ A MIEAK
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B 11: 15 BMEH )G, MR —RRKEANE, 5
LRGSR R AT BE AE RO b . DR R 2 T AR
B, RACIRGUNS R S0 1t I R) B A B 2 3 PR 1
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i R FP S 48 ZAE R PP AT g L 1 B TE) R R R A
JEFEW S IR AEAE . T LA, SRS E] 43 B AN 6
Y IAEE S AR —BhIE N, [ I 5 R BT )
(A R 455 R I(Yang & Yang, 1996). 4§—
ANYIFHEAIE T B SRR A AT T, AR
I& I (8] 73 BEFIAT A 5 A AN TE BRI R 2
FIff)(Verbeek, 1972; Coroco, 1979a). A5, H
SIS LR A TR B AT R oy HS B 50% LA,
PR RARIELT g, SECE A OGS AT It oy
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Tab.2 Nonparametric K-Independent samples Test of wintering behaviors of Black-necked Cranes affected by
temperature and moisture at Dashanbao, Yunnan, China

BT Gt 28 ot 13 o 4} ik T i Hefte

Environmental factor Statistical parameter Feeding Searching  Viligance Fight Walk Flight Maintenance Others

BEAR N 2006 2006 2006 2006 2006 2006 2006 2006

WL Temperature “KJ7{H Chi-Square 13.449 17.919 10.801 3.761 19.839 2.702 96.082 20.807
I df 3 3 3 3 3 3 3 3

WP Significance 0.004™ 0.000" 0.013° 0.288 0.000" 0.440 0.000" 0.000™

BEAR N 2006 2006 2006 2006 2006 2006 2006 2006

SR Moisture 7l Chi-Square 21.112 2.960 7.046 3.731 0.961 2.082 37.549 0.398
I df 2 2 2 2 2 2 2 2

WFPE Significance 0.000" 0.228 0.030° 0.155 0.619 0.353 0.000" 0.819

"P<0.05; ~ P<0.01.

* 3 MMEHTEEMEENZEBERXLERHENLITAZMEREXSITER
Tab.3 Partial Analysis of wintering behaviors of Black-necked Cranes affected by temperature and moisture under

two conditions at Dashanbao, Yunnan, China

B2 A O

) ENEE S e Ei 258 AR 3} ok T PR oAt
Effect of environmental . . . . o . . .
; Different condition Feeding  Searching  Vigilance Fight Walk Flight = Maintenance  Others
actor
AN R - e . v
i 0.000 0.001 0.036 0.723 0.759 0.252 0.000 0.167
L JEE 1 Moisture no controled
PR . - . -
Temperature effect IR 0.001 0.000 0.020 0352 0981 0332 0.000 0.991
Miosture controled
AN R o - .
N 0.000 0.527 0.640 0.566 0.650 0.533 0.000 0.031
W EE Temprature no controled
Moisture effect il
0.052 0.1 0.263 0.301 0.737 0.893 0.441 0.096

Temperature controled

'P<0.05; ~* P<0.01.
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Ma, 1992). PUEEA 14 (1) K45 (Grus grus)(Alonso &
Alonso, 1992; Alonso et al, 2004). 7 FH R4 11
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(VIR B T gkl s (2) B P S TE Bl M X 22 0 Y 5
ABE, N R R Bk, R LI R S
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et BRI R A A« BT RIS R 1R L
JIT LAKT SR ST (1 TR R

KB A IS AL SR AR AR S BRI HF
BT RIS ) E 8 (10.32%), e T A A PR A
8 (RIS ) LA (3R B2 7.94% A AETERY 5.58%) 0 1X 4
5N TR Wi /b T R A 22 SRS 1) 3 £ I 1)
HxAL, EAEE S R ARG R, RA LA
BRI s A6 A TR Bk PR S 2 % R A
AR BRI . WOKFREA K. fEERIMERY A
SRR X 8 A 1) P TS A b A v AR R 1 ) 1 (L
& Chen, 2006); T EHEF KA, RS
PR AT A, SUREEAT A o LA A
32 HiE®HE

A RS IR AT A 5 B A I B B AT A,
55 7] J8 ()8 A I HA A ALK 75 20 15 (Alonso &
Alonso, 1992). R3S 1) KIS A] 545 1) H H
) BB AHE (K 4), X5 IR R (Psittacula
derbiana)—#f(Yang et al, 1998). 22514 (it 3% 55 14 [ 7]
IR T[] 11 % IR TR) 52 47 RH O ] e 2 BT B R IR I [
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HH - ) 447 R 3 o S8 268 H TR S B AN A2, A TR

8201 ——— H thB & Sunrise time
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Fig. 4 Roost departure time of wintering Black-necked
Cranes and sunrise time at Dashanbao, Yunnan,
China

AR B AN AL PRSI AN AN I AR K [T ], A A
(1) IR G Al tH B0 T 7 TS B 447 (Lt & Chen,
2006). J34b, FRIUESTE RS R WAL T H KIS
i), XHPFIEAERZE RN PRI (L &
Chen, 2006). 1H/Z, 42 JLR KNS o LS o 4
KIS, 2006 4F 11 H 27 H4 2006 4E 12 F 3 H
WINMESRS, BEILE/NT 10m, ZESESJLT7-4R
AR CH, AR R FAPE. (R E, M
2006 4F 12 H 3 H, 08: 00 K S H € H LA

A7 JLH B RE R AE
PR H TR AT A e Ae A S H AT b (0 3 47

A, - A DR v (1 i R R A O (&
3. 4. PAFREERMG, P 130 00—15:
00 i & fe i, PRIVESAT A BRI AN 1k b
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AT My, WOEAT MK, XATRERERY BRI
TR FE AR, R B U R R (Kendeigh, 1949;
Davis, 1955), IS T2 B B e 1) 75 k21
A BT, A9 D T AR T s H A3 R A e )
AT CAYD e R 2R, dE I RO BH Y 1 e e DA AR
FRAAEL, IXREAR N U0 TR SRR BN TR
FEF ], BTN B R AU R R
AT N v A e TR X Rl AT A B o A S A — 3
(Alonso & Alonso, 1992). XFHHUEAT N 5l AR
10 AR R (1 ALEAR Z W50 B 153 23IF B (Verbeek,
1964, 1972; Caraco, 1979b). [A]i, fEA &0l FEHid
RO RS AL R KRR, 21X, e TR
BRI 285 1 KFHECE, 5 Li & Chen (2006)
X BRI A PF TV P LA ] o R XU 340 XU B
T AT IRER BSR4, BRI e T RS b T X
WP B 5 SO0 R AR R P 1 B B R R, T JE A
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