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Behavioral time budget and daily rhythms for wintering Mergus squamatus
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Abstract; We developed the study on behavioral time budget daily rhythm of Mergus squamatus in four rivers and their
branches in Jiangxi province, eastern China during two wintering seasons, from November to December, January to
February from in 2007 and 2008. The results indicated that the main behaviors of M. squamatus included foraging,
swimming, washing feather, resting state, sleeping, playing, flying and observing. For those behaviors, foraging,
swimming, preening and resting occurred with obvious rhythm, however, feeding behavior took on reverse rhythm by
comparing with resting. The behaviors of sleeping, flying, playing and observing occurred without obvious rhythm. Peaks of
feeding behavior took place at 7:00 —8.00 A. M,10:00 —11:00 A. M and 12:00 —13:00 P. M. , and with an interval
about 2.3 h between two peaks. The species feed more frequently in forenoon than afternoon. The frequencies of sleeping
and resting in afternoon were significant higher than that in forenoon, and took on a fluctuated trait. The low frequency of
sleeping and resting corresponded with three feeding peak. The time that the species spent on different types of behaviors
was as follows; feeding (46% ) , swimming (23% ) , washing feather (9% ) , resting (8% ) , sleep (8% ), flying (4% ),
playing (2% ), and observing (0.5% ). M. squamatus spent most time on feeding to accumulate energy during wintering
period. The time that the species spent on feeding was negatively correlated with that on sleep (R = -0.73, df =8, P<
0.05), but positively correlated with that on flying (R = 0.70, df =8, P <0.05), and time spent on preening was
positively correlated with that on resting (R = 0.88, df =8, P < 0.01). No significant correlation relationships were

detected for other behaviors.
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Table 1 Correlations for frequencies of behavioral activities of wintering Mergus squamatus
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Fig.2 Behavior time budget of wintering Mergus squamatus
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BUR Feeding 1.00 -0.26 -0.49 -0.32 0.48 -0.47 -0.73* 0.70*
Wik Swimming 1.00 0.46 0.38 0.37 0.52 -0.07 0.32
P Preening 1.00 0.45 -0.05 0.88 " 0. 68 -0.32
W5& Observing 1.00 0.17 0.67 0.55 -0.05
Wik Playing 1.00 0.15 -0.08 0.55
it )8 Resting 1.00 0.55 -0.28
[ Sleeping 1.00 -0.43
%47 Flying 1.00
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Table 2 Daily behavioral rhythm for wintering Mergus squamatus
3R KA S-S ST U 49 1 B R AR B (P I + ARUER ,n =6)

Mean frequency of various behavior and mean of individual be observed(Mean + Std. Error of Mean,n =6)

& Wik B U -3 Wk i35} HE A7 NS
Feeding Swimming Preening Observing Playing Resting Sleeping Flying Number

7:00—8:00 13.08+1.06 9.58 +1.78 2.47+0.34 0.25+0.14 1.67+1.10 0.70+0.34 0.83+0.74 0.92+0.27 8.50%1.75
8:00—9:00 10.90+1.91 8.10+1.04 4.57+0.81 0.13+0.09 0.68 +0.37 1.75+0.62 3.60+2.44 0.28+0.13 11.50+1.93
9:00—10:00 8.23 +2.07 11.52 +2.24 2.12+0.50 0.33+0.21 0.80+0.39 2.03 +0.45 4.03+2.71 0.93+0.35 9.50+2.54
10:00—11:00 16.37 +1.01 3.60 +0.47 3.87+0.62 0.15+0.10 1.00+0.40 1.82+0.29 2.50+0.85 0.87+0.23 11.00+1.98
11:00—12:00 7.62 +2.27 5.57+1.10 2.95+0.35 0.38+£0.15 1.62+0.30 4.23 +0.85 5.83+2.64 0.80+0.30 9.50+1.57
12:00—13:00 13.08 +1.55 5.37 +1.10 3.40+0.43 0.37+0.25 2.57+1.26 2.23+0.52 2.12+1.03 0.78 £0.27 7.75+1.99
13:00—14:00 8.45+1.53 7.27+1.74 5.10+0.71 0.42+0.20 2.05+0.28 2.53+0.85 3.13+1.68 0.72+0.32 9.17 +2.01
14.00—15:00 8.22 +2.99 7.12+1.01 3.37+0.68 0.27+0.19 1.52+0.64 5.60+1.61 2.93+1.71 0.97+0.39 15.17 +3.53
15:00—16:00 10.38 +1.75 7.58 £0.90 3.72+0.89 0.18+0.09 0.17 £0.07 2.72+1.28 4.43 +1.53 0.65+0.28 12.67 £2.16
16:00—17:00 10.85 +2.03 6.73 +1.24 4.33 +0.63 0.08 £0.05 0.67 +0.42 2.37+0.79 4.77+1.54 0.53+£0.24 11.33 +4.01
F(9,59) 2.17 2.70 2.25 0.53 1.34 2.60 0.63 0.55 0.80

Sig. 0.04 0.01 0.03 0.85 0.24 0.02 0.77 0.83 0.62

5} [A] Time
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FE S YRR B AR R AMA R e R SR VA 1 TR K A5 BUR AR 54T N BT of5 B ] E 451 B 7o
WS EYKEERERVAX, RPN FE RN BTLRRBORT A B TR e . SHERRNIT
B 16 b 3388 -t 5 R SR BEAH 56 , B9 0 11 AR A b, | 2F MR SR EE 2 A= , BT BB S5 i P AR Bk VD S F) 5 Bh st [|] , 3
TEXF B My U0 BB S5 AP} TS (o BF 7 A BRE S
4.2 BEATHESH R

B—YMEEET B OB R BCRTT 18, A BoE B A BC AT R A A R EFEP RAE
AR BFFE R, BUR Wik P BB S 4 M EEAT N R BT AL, X S EARTT N A AR
%, BRI SIR N KRE R R, ML ZIM e R TR, R RERBEMRELIE A &%
A HE R S AT D, T B v W 2 TR R B TR TR (2. 3 h) 7T BB 4 S B ARk v S AR St I8, 3 5 SR 55
X BEMETS AR5 B A AR K BAR L R IR B 2 P Sk VDS B B 4T g LT 28 A A AT B B, 33 b 25 51 T g
GTRUEMEYFEEBRENARF. T HERYT B B2 K E L, sk T 2REaT N
MRS, T CATAT N 2 RERERIAT N X, BRAB Bt | b 3k 0 B0 28 15 3 X SRAMR 2> & A=, Wik AT BBk
FEMTEHEAT R T AR B I R 1R 0, IR A T Dy R A SRR B S BRI, T B A B AR K,
P BEARAER B SRR AR EIT ARG £ 4, B S EBETT MR AT 2R W28k, &5
TR RA R S e, TR B A TR Bt 18 /e o BFSE 2B, AR Rk YRS 7E i A 3 B B
HSERERR A RSB R AT N R R A R BRI R 1, o TR0 2 IR AN M 2 T2 i T
SREE B s [8] KRR > (A o5 BB V& BB IRI Y 0.5% ) o AT T sh IAE RS AT R B, BUEAT o A RE AR AT R 19

http ://www. ecologica. cn



83 SEM & PRI ERAAT A i RS K F S ST AR 2233

KA BE TSR, I RS TEPIRT 0 Z A A . AP AR KD IS E I B Z T — B BE L B T 3)
D3 ) R X IR 4 kAT, BRI AT A RAT AT oA Z ) B B3 IEAH SR

References:

[1] WangS, Zheng G M, Wang Q S. China red data book of endangered animals. Aves. Beijing:Science Press, 1998 204-206.

[2] Collar N J. Threatened birds of Asia:the birdlife international red data book. Cambridge, UK:Birdlife International, 2001 ; 523-541.

[3] ZhaoZ]J, Han X D, Wu J C. Breeding individual amount, distribution and protection strategy of Scaly-sided Merganser. In:China Omithological
Society Water Bird group ed. Chinese Water Bird Research. Shanghai: East China Normal University Press, 1994 61-65.

[4] LiuY, Yang Z J, Zuo B, Yi G D. Wintering distribution and population size of scaly-sided Merganser Mergus squamatus in Jiangxi Province.
Northeast Normal University ( Natural Science Edition) , 2008, 40(1) :111-115.

[5] FulJQ, Chen G. Nest-site selection and activity thythm of Scaly-sided Merganser during hatching period. Journal of Northeast Forestry University,
2006, 34(5) :100-101.

[6] YiGD, YangZJ, Chen G, Li C Q, Hao X L, Zhao J. Preliminary observation on breeding behavior of Mergus squamaus. Chinese Journal of
Zoology, 2008, 43(6) :57-61.

[7] ZhaoZ]J, Han X D, Wu J C, Zhang S H, Piao Z ]J. Behavior of Mergus squamaus in breeding season. Chinese Wildlife, 1995, (1) :19-21.

[8] YangZ]J, Luo WZ, Yi GD, Zhuo B, Liu Y. Research on breeding ecology of Mergus squamaus. Journal of Northeast Normal University ( Natural
Science Edition) , 2003, 35(2) :123-124.

[9] ZhaoZ J, Wu ] C, Zhang S H, Piao Z J. Distribution and population size of Scaly-sided Merganser in Changbai Mountain Area. Zoological
Research, 1993, 14(3) :221-225.

[10] Fang D A, ZhangZ Q, Wang A P, Luo Z H, Xu J Y. Study on zoology factors of Yi-Yang wintering habitat of Chinese Merganser. Journal of
Shangrao Normal College, 2007, 27(6) :73-75, 112.

[11] HeF Q, LinJ S, Yang B, Jiang H D, Zhang H H. Current distribution and status of the wintering Scaly-sided Merganser in China. Chinese
Journal of Zoology, 2006, 41(5) :52-56.

[12] LiWF, Zhao HS, Wang H G, Li F M. Breeding population of scaly-sided Merganser was found in Ningan City of Heilongjiang Province. Chinese
Journal of Zoology, 1998, 33(5) :37-38.

[13] Liu P Q. Scaly-sided Merganser. Forest & Humankind, 2007, (2) :32-43.

[14] KongDJ, Yang X J, ZHong X Y, Dao M B, Zhu Y. Diurmnal time budget and behavior thythm of wintering Black-necked Crane ( Grus nigricollis)
at Dashanbao in Yunnan. Zoological Research, 2008, 29(2) :195-202.

[15] Thompson J L. Rhythmic activity in animal physiology and behavior. New York:Academic Press, 1961.

[16] Risenhoover K L. Winter activity patterns of moose in interior Alaska. J Wildl Manag, 1986, 50 (4) :727- 734.

[17] Shi J B, Dunber R IM, Buckland D, Miller D. Daytime activity budgets of feral goats ( Capra hircus) on the lsle of Rum :influence of season, age,
and sex. Canadian Journal of Zoology, 2003, 81 (5) :803-815.

[18] Belovshy G E, Slade J B. Time budgets of grassland herbivores:body size similarities. Oecologia ( Berlin) , 1986, 70 (1) :53-62.

[19] Zhou X Y, Wang X M, Jiang Z H. Ti me budget and activity thythm of Alectoris chukar in winter. Journal of Northeast Forestry University, 2008,
36(5) :44-46.

[20] Yang X J, Wen X J, Yang L. Time budgets of captive Lady Amhersts pheasant( Chrysolophus amherstiae). Zoological Research, 1995, 16(2) .
178-184.

[21] Nasser Baaziz, Boudj ma Samraoui. The Status and Diurnal Behavior of Wintering Common Coot Fulica Atra in the Hauts Plateaux, Northeast
Algeria. European Journal of Scientific Research, 2008, 23(3) :495-512.

[22] Paulus S L. Time-activity budgets of non-breeding Anatidae: a review / M. W. Weller ed. Waterfowl in Winter. Minneapolis: University of
Minnesota Press, 1988 135-152.

[23] Baldassarre G A, Paulus S L, Tamisier A, Titman R D. Workshop summary : techniques for timing activities of wintering waterfowl /M. W Weller
ed. Waterfowl in Winter. Minneapolis; University of Minnesota Press, 1988 181-188.

[24] Orians G H. The ecology of blackbird (Agelaius) social systems. Ecological Monographs, 1961, 31(3) :285-312.

[25] Yang X J, Yang L. The observation of time budget of captive peafowl ( Pavo muticus). Acta Zoologica Sinica, 1996, 42 (suppl. ) :106-111.

[26] Evers D C. Activity budgets of a marked Common Loon ( Gavia immer) nesting population. Hydrobiologia, 1994, 279:415-420.

[27] David W. Johnston Robert W. McFarlane. Migration and bioenergetics of flight in the Pacific Golden Plover. The Condor, 1967, 69(2) :156-168.

[28] Robert G. Bromley, Robert L. Jarvis. The energetics of migeation and reproduction of Dusky Canada Geese. The Condor, 1993, 95(1) :193-210.

http ://www. ecologica. cn



2234 B ¥ R 30 %

[29]
[30]

[31]
[32]
[33]
[34]
[35]
[36]

[37]
[38]

Hamilton A J, Taylor I R, Hepworth G. Activity budgets of waterfowl ( Anatidae) on a waste-stabilization pond. 2002, Emu, 102:171-179.
Jonsson J E, Afton A D. Different time and energy budgets of Lesser Snow Geese in rice-prairies and coastal marshes in southwest Louisiana. 2006,
Waterbirds, 29 :451-458.

Te-Chih Chen, Yao-Sung Lin and Tzung-Su Ding. Time budget of Polyandrous Pheasant-Tailed Jacana ( Hydrophasianus chirurgus) during breeding
season in Taiwan. Taiwania, 2008, 53(2) :107-115.

Nasser Baaziz and Boudjéma Samraoui. The status and diurnal behavior of wintering Common Coot Fulica Atra L in the Hauts Plateaux, Northeast
Algeria. European Journal of Scientific Research, 2008, 23(3) :495-512.

Lii S C, Chen W H. Influence of environmental factors in overwintering behavior of Red-crowned Crane. Chinese Wildlife, 2006, 27 (6) :18-20.
Caraco T. Time budget and group size: A theory. Ecology, 1979, 60(3) :611-617.

Shang L L, Ge Z M, Pei E L, Xu X J, Jiang S, Wang T H. Observation on the behaviors of wintering waterfowls in artificial wetland at Chongming
Dongtan. Chinese Journal of Ecology, 2008 ,27(6) :940-945.

Shang Y C. Behavioral ecology. Beijing:Peking University Press, 1998 : 141-149.

Pulliam H R. On the advantages of flocking. Journal of Theoretical Biology, 1973, 38 :419-422.

Beauchamp G, Graeme D R. False alarms and the evolution of anti-predator vigilance. Animal Behaviour, 2007, 74 (5) :1199-1206.

B EHk:

(1]
(3]

[4]

(5]
(6]
(7]
(8]
(9]
[10]
[11]
[12]
[13]
[14]
[19]
[20]
[25]
[33]
[35]
[36]

RS, 6%, BB, P EBESWLE A 52K, JUa B g R4, 1998 : 204-206.

BIEBY, BEBRAC , R A RPN (Mergus squamaus) I EREECR A RRY SRS / P E G822 20K S, P EAKSHIR. R 4%
ARIFFEAAF ARt , 1994 : 61-65.

XNFE, BB, 7R, 5 EHR. RPN (Mergus squamatus ) TEVL PG IBEA 40 A7 R A BEBCR A2, ARALITIE K2 M ( ARBHERR) ,
2008,40(1) :111-115.

AR, BRRI.  rh ARk DR SLAE SR O ITE S5 AL, ARAUARL R 241 ,2006 ,34 (5 ) :100-101.

5 R BB, BRRI, 2B, AR EK , IX I . ARk VDY B > M) 3Rt 3hi 2k 2008 ,43(6) :57-61.

BIERY B4, REE, TR AME . ARk AW AT . BFAEghY,1995, (1) :19-21.

WA, BT, 5 B, 200, X FE. AR I BRI ARILITE R 2= M ( B ARBHFAR) ,2003,35(2) :123-124.
BXIEBY, REE, S, AME . PRI AE K B I3 X A 20 A RN, B2 9T,1993,14(3) :221-225.

Tt RS, B3OV, B EINE, RBES. AR R XA S E F IR, L RMTE A BeE 4 ,2007,27(6) :73-75,112.
2525 , ARG sk, TEAUZR , TR, ARk D NS 78 b IR A 43 A S5, 3hi2¥ 24k 2006 ,41(5) :52-56.

AR, R, EAEAR, 2200 RIBTLA TR R I P ARG ERR . ShiaE Ak, 1998,33(5) :37-38.

XBEE. PAETKUN. BRARE A,2007,(2) :32-43.

FLAEZE R, PO, 645, R B3 IR LA IS H [RIEAC I 1A O RS B 15 . B¢ 9% ,2008,29(2) :195-202.
JRBEE , ERH, 2 4RAE. B2 LA EA R AT g I [E] AT S0 Sl . AR bRl A2 40,2008 ,36 (5 ) :44-46.

BB, OB 4k, B K. BRI ERIZEY N [ AMAC. S RTSY,1995,16(2) :178-184.

BBE . RGBT I R FCR R A, S, 1996,42 (1)) :106-111.

B, BRTAE. PR IR 2 X PHIUS A AT . BFAE 34k, 2006,27 (6) :18-20.

FFH, BIRNG e BAR R, 25, ERJE. SEUIRMEA TR RA K BT AR, AEAFA4,2008,27 (6) :940-945.
WEE. fTAESY. Juat iR R, 1998 141-149.

http ://www. ecologica. cn



	08b129.pdf
	08b130.pdf
	08b131.pdf
	08b132.pdf
	08b133.pdf
	08b134.pdf
	08b135.pdf

