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Diurnal activity patterns and environmental factors on behaviors of Bar-headed

Geese Anser indicus wintering at Caohai Lake of Guizhou, China
YANG Yanfeng' ,ZHANG Guogang" * ,LU Jun',LIU Wen®, LI Zhenji’

1 Key Laboratory of Forest Protection of State Forestry Administration, National Bird Banding Center of China, The Research Institute of Forest Ecology,
Environment and Protection, The Chinese Academy of Forestry, Beijing 100091, China
2 The Management Bureau of Caohai National Wetland Reserves , Weining , Guizhou 553100, China

Abstract ; Diurnal activity budgets and rhythm of wintering Bar-headed Geese ( Anser indicus) at Caohai Lake were studied
with instantaneous scan sampling methods from December 2011 to February 2012. During the wintering period, the major
behaviors were foraging and resting, which accounted for 50. 48% and 43. 79% respectively. There were two foraging
peaks, one in the morning and the other in the late afternoon, and one resting peak in the noon. Foraging, resting and
drinking had significant differences among different segments of time during a day. The geese spent most time in foraging on
the land, while resting in the shallow water. It is suggested that the activity patterns in different types of habitat were
influenced by food abundance and human disturbance. Partial correlation analysis showed that temperature was the main
factor influencing the diurnal activity patterns of Bar-headed Geese. As the temperature rises, the geese decreased foraging

and increased resting.
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HRTE SPSS 18. 0 #frhi#ktT
2 HIRGR
2.1 H a6 shisfia) 43 Bd #1543.79%

Rl R o i LS 0 45 5, SRSk e R 45 A 5 A 1) B o

FEHIRAR ZE MR, Fep BCR ATyt B R e g, i N
50.48% ; LU B BT, 43.79% 35 14T (i) s S| e
553,05 3.33% sk B ORI RED T O R A R
1%, 205100 1. 14% 0.69% 0.34% F10.23% (K 1) .
2.2 fPAMEShHAA

BESL AT RIG Sh G H AT 2 s, MR 2 W]
B Bk AR — R AN IR R, 430k 9. 00—
11:00 F1 17:00 LAJ5, 7 HCE AR ) i B AR 12 00—
17.:00, Hith7E 15:00—16 ;00 A — >/l BUE 5 s 5 T P
LY R TR] 53 AR ECR A B, R TR 0 LA Fig. 1 Daily activity budget of wintering Bar-headed Geese at
12:00—17 ;00 , fE U4 N 7E 9:00—11:00 1 17:00 LAJS;  Caohai Lake, Guizhou, China
AT E AR BT, o i A 8.00—
1200 ;32 SIS IRI A 1500 LAUG 52 1 Th a3 33 B i (144 4 Ay 508 Sk JE o /L i JEL BsF [0, 398 o B4 o 0 190 BeF B () el
T B 5[] R Ay BRE S JRE 1) 25 AN P iy 0 35— BRI R 06 R AR TR 12:00—13 100 5 IROK S5 REA T o0 1 e D Bt
HOEAEAE13.00 LUG, 2 5IA HAS m i, JESERG KR, 74— K& B B a), B 1T R (), =32.534,P =
0. 000) M AT (], =40.574 ,P=0.000) fETEM R 35 22 53, IROKAT M (%3, =21.776,P=0.016) [ 2= 4%
hRE TS B AR FERAT N (52, =9. 735—13. 423, P=0. 464—0. 201 ) 754 I ) B ] 3% A & 1
L
2.3 AFAERPITANZES

BELEAERG L, BUE FRE A2 B E HOP) ARREAT A B AR K 545 A5 Sk LT s ) £ B A o 2L
(F1), HPHE N 76.28% ;#E5 19.09% ;153 2. 10% ;EwGE 1.73% , TP AT A OKAL
0.42% 0.35% F10.02% , BELMELETRAKIBEE D, &R A BB [E 4300, NFREL 23l BR3P PO B ECE Rk
WD PR K TR P R LSS B BRESKE rE RAERF A T (R 1) o HP R & 91.77% 5383015 5. 72% B 4
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Fig.2 Diurnal rhythm of the wintering Bar-headed goose at Caohai Lake, Guizhou, China

1.22% ;1RK 17 0.95% s BUE 7 0. 34% 5, o K 50 2 BH | B0 S JE 7 i M RV AR B AT HAA i B 35 22 57
(%*=8524.13,P=0.000<0.01) , ZAESHR L, BELMERILE (U=0.00,P=0.000) . #E (U=83.00,P=
0.005) Z# (U=63.00,P=0.000) k7K (U=68.00,P=0.000) AT H(U=99.00,P=0.001) 7 i Hb F17%
IKIBFE e B 25 57, Tz 3 (U=148.50,P=0.355) FFLP (U=130.00,P=0. 138 ) 7F ¥ f 2 15 2K 50
22 AN

R1 HBHLSHLBEARERERDHITASE
Table 1 Activity budget of wintering Bar-headed Geese in deferent types of habitat at Caohai Lake, Guizhou, China

‘ L N H#E/% e
Bt/ % /% 231/ % POk /% Social I % /%
°1
Foraging Resting Locomotion Drinking . ¢ a- Vigilance Maintenance
interaction
Fifi 2 Land 76.28 19.09 2.10 0.02 0.35 1.73 0.42
HIKIHPE Swallow 0.34 91.77 5.72 0.95 0 0 1.22

2.4 JREXT AR
PR e IBCET AT O 1 L 91 I 6 i R F) P o B R A R e T B AT O A R B TR (18 03) 50

http ; //www. ecologica. cn



7284 A E = 324

BFVE AT R G SR bt R B IR R ) T i T R 1, AN i ST 7E 0 °C <ie<5 CHYEFE NI T B
FEEREAE 1=10 CHuFINA I T B FHAL UM Ty Bif 8 B 7 28 Ak 20 04 o 28 IR B i (&
3) . & AESERE, FEARRREEH T IETT R (35 =10.278,P=0.016) LA X # AT H (y;=12.098,P=
0.007 ) fA7E i 3 22 5, M HAW A AT M E AR R E T 22 3R (45 =0. 547—4. 971, P=0.908—0. 174) ,
ZRAR A BT AR Y FE 5 T RN Ts T B s PR 2 R B X B0 S JEA A 4 T ) 2 e 2 — 3800 TS S B
AT B L) 2 30 B S 2 i SR DGO R S 8 AT oyt A L ) S 0 S 2 ) TR O OC 2R 5 T EE 5 A,
TTRBMCRRE AR E (K 2),

—— I —— B —o— 3o B
20 —o— R 4.0 —o—ffok —=—FERE
80 3.5
X 70 3.0
3 60 2.5
BE 50 2.0
RE 40 '
£z 30 1.5
S 20 1.0
210 0.5
0 n n L 1 0 1 1 - T
t<0 0°<t<5 5<t<10 =10 t<0 0°<t<5 5<t<10 =10
{3 Temperature/°C

B3 RMEBHIEMEZITARBENTL
Fig.3 Behavior changes with temperature of wintering Bar-headed Geese at Caohai Lake, Guizhou, China
®2 FWHEHETEEMEEXNRMNEESHLBEELTAZMBREXITER
Table 2 R-value of partial Analysis of wintering behaviors of Bar-headed Goose affected by temperature and moisture under two conditions at

Caohai Lake, Guizhou, China

78S A YNEE 32 . e At
AR AR pg B 25 e ok 3 FLRE
Effect of environmental Different R X . . o . Social

. . Foraging Resting Locomotion Vigilance Drinking Maintenance . .
factor condition nteraction
TR AR E 0,742 0.803 ** -0.002 -0.157 0.115 -0.183 -0. 149
Temperature effect FEHREE -0.757 " 0.795** 0.170 0.006 0.244 0.130 -0.154
T2 5 M AEGEE 0.5100 -0.579*F 0.084 0.177 -0.010 0.263 0.092
Moisture effect BHIRE  -0.545" 0.559 0.189 0.083 0.217 0.231 -0. 100

#* P<0.05; * * P<0.01

2.5 WX RN

WNIE 4 F7R B MR ARG N, B R BT R 52 Bt i S AT A B T R 5 7E 80% <m<90% 1)
TLHEI, IZ 3l BRI BPIAT Syt R A L B L A 88 5 L ) B LA 22 5 T AOK R B AT S ZEA ) )38
TWHEIN AR B R AR, AE 2800 50 R W], AN [F) 00 32 Y0 1] 1) A EAT AP TEE B B I 22 5 (o3 =
8.177,P=0.042) , 1 HAth JLANAT Jy Bt 0 BE A 38 A2 A AN B B8 (o5 = 0. 577—7. 535, P=0.902—0. 057) . i AH
RO HTR I AR IR B G N B IR TN 2 B I IEADE, 5 BTN 2 B EN AR &

70 6 e
X L S 5t ,y
g2 O ~ R ik R
RE 50t 4T
R .E 3l
rE I
\\—g 40 2t
@ 2 i i
30 + 1k
20 : " L , 0 T ! T
m<60% 60%<m<80% 80%<m<90% m=>90% m<60% 60%<m<80% 80%<m<90% m=90%
1% B Moisture V& B Moisture

4 EMNEBRAEHLITHREENEN

Fig.4 Behavior changes with moisture of wintering Bar-headed Geese at Caohai Lake, Guizhou, China
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FEHIRLRE W0 S O AT o U 5 8 2 i SOROC , S E AT 0 W R 3 B IEARODC R . W S HAb & AT
TEPIRE LT IR B BB (£ 2) .
3 iR
3.1 HIEE S E o3 i

B AP FPTETE I 2 Hb 1) BB A (RIS AT — IR T R A B L 7K S e A B s 18] 1) 3 i AR
EEY, FOA AW T R R B e R R AR RS S0 BRI RE 10 MR B A B Sk AT R 1Y
] A3 PC AT LA SR AT S RN EAT R I o H TG Sl TRl B3R 31 90% LA - | 156 WY B Sk 7 2 0 L) A
FIRRLRAE RN 32, ok H S AT 0k L2 S7m M0 . BROECAT 9 7R 5K H )47 D vh Bir o be 91l e sy, 35 2
50.48% . HITAH MBI T 16 R G, X FhFE R b1 i b i) st ] 4 T i ol B0 2 %) B 4 M0 5
( Chen caerulescens caerulescens) O P (A. albifrons) LOT T T 9 B e ( Branta leucopsis) U )RS 4y
W 30% 35% 29% 540 TBRACSH I LB ESSAH LU | FOTRE B SI ME Y BBCEE HU A9 A T8 v K 3X AT RE S 3RSk
JHE RS A bt e, SRRV A O, BESMESA 1 38 NE fey FE PR, T B4 2 IO I TR R ARAT S 2 ), AR i 5€
SN MAER I RE R THAE

T I R A B S 2 K L SV R S 5 A S AR I RN LA Ty T AR IR] g T 98 B S
TR S BT TR 5 TR 1T VB0 K JHE g R AE SR A B TR R IZ Sh A7 o b IR ) 20 T R RS M, ) X A7 D0 1Y
JRPRRTREA « (1) B bl b A B8 A0 45 R S5 A K ME o B 2 . R S R T AR, RO B
SkMESR AL PR ABHE Y R AOR A6 =i 5 Y A A S S B SR A 5 SO R AR B PR R R R
Z NP MEE R SEREY g B b H3EAE ) I HABCR R RS E o BESR SR AL 1A
Z MM S (], LTV AT LA A 3RE Sk M B (45 2 0 %) A B AN VK Sl R A A, (04 22 by | 56 7 b R PR L) T
R AR RE FA FE BS54 2 A AR AR ) (8 R 25 | AR X ke Ul 1L 7 Tl X ) P o IR LB B =
(2) B BE K M S X I TR AR BE B R M G 3 AR AR T B S JE B 1 DX el 22 S Bl RV A
WEWZ USIE &Y A R EETEEGE  TA 22 1A Sy 3 28 00 B0 1 0 T R IR Sk I D) 52 31 R R AL 22 1Y
TR
3.2 frNihsh HATHE

RE A% X SF 18] 1 R F 304 T 0 T2 290 17 X PR R AN 28 Ak — e R T A B X LS8 o A B 78
F RGBT A — YRR AR T F O R BaE i ) A A T 3 M AT T Ak | Bk
IR AT Ay 2 e MG LI R 1 Y L OO0 ) BB 27 A 1 AN A 2 rh A 0k ) AR 2t SR X
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