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Abstract: To probe how sex age and season influence the behavior of Pere David’s deer ( Elaphurus davidianus) —we
studied the diurnal activity time budget of the Pere David’s deer in Hubei Shishou Milu National Nature Reserve by using
a focus sampling and instantaneous recording methods. We conducted observation for six to ten days each month from Sept.
2006 to Oct. 2007. The result showed that Pere David’s deer have crescent activity pattern: foraged mainly at dawn and
dusk and took a break at noon. They spent the most of their time resting ( 53.40%) followed by feeding ( 22.36% )

moving ( 11. 23%) alertness (5. 03%) drinking ( 2. 65%) and others (4. 42%) . Season and age-sex classes

(31071946) ; (201004321110004) ;
(09A102) ; (2009)
:2012-06-10; :2012-11-19
* Corresponding author. E-mail: csfuyydd@ 126. com; jiangzg@ ioz. an. cn

http: //www. ecologica. cn



1398 33

significantly influenced the activity time budgets. A greater proportion of time was spent resting in summer ( 58%) and
autumn ( 58% ) . Significant difference were found in feeding rest alert and other activities ( P <0.01) except in drinking
and moving ( P >0.05) among seasons. Only moving behavior showed an extremely significant difference ( P <0.01) and
had no significant difference in rest ( P > 0. 05) among age-sex classes. There was an extremely significant difference
between the male deer and the female deer in alert behavior ( P <0.01) while the adult males spent more time on alert than
the adult females. Adults and the sub - adults spent more time feeding and rest while calves spent more time moving and
less time feeding and rest. According to the results of ANOVA analysis on the diurnal activity time budget of sex-age classes
at different seasons for all age classes extremely significant difference were found in drinking both summer and winter in
alertness both spring and summer ( ( P <0.01) . Moreover for adult and subadult groups there were extremely significant

difference in alertness both spring and winter in moving both summer and winter ( P <0.01) .

Key Words: Elaphurus davidianus; activity rthythm; feeding; movement; alertness and self-grooming.
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Table 1 Diurnal activity time budget of the Pére David’s deer in different seasons
Time budgets of each behavior type ( Mean + SD) /%
Seasons
Feeding Drinking Moving Rest Alertness Others
Spring 30.08 + 26.97 2.24 £ 2.37 10.37 = 5.81 50.81 = 32.56 2.44+ 1.73 2.85+ 1.48
Summer 12.60 £ 12.40 3.46 + 5.08 11.18 = 7.57 57.72 = 21.74 6.30+ 2.72 7.32+ 1.34
Autumn 18.29 + 20.38 3.05+ 2.64 11.79 = 4.73 58.33 + 24.80 5.49 + 2.28 3.05+ 1.28
Winter 28.46 = 25.61 1.83 + 1.68 11.59 = 7.06 46.75 + 28.17 5.90 £ 1.20 4.47 + 1.00
X2 15. 66 7.67 16. 86 13.17 13.89 16.32
P 0.00 0.05 0.06 0.00 0.00 0.00
P Kruskal-Wallis H
3.4 -
- (P <0.01) - ( Mann-
Whitney U test P >0.05) . (P <0.01) .
(P >0.05) . . (P <0.01) .
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(P <0.01) ( 2.

2 -

Table 2 Comparison of diurnal activity time budget among sex-age classes of the Pére David’s deer

Adult M vs. adult F Adults vs. yearlings Adults vs. calves

Yearlings v calves

Behavior types

Z P A P A P A P
Feeding -0.44 0.66 -1.21 0.23 -3.14 0.00 -2.89 0.00
Drinking -2.35 0.02 -0.95 0.34 -3.20 0.00 -0.50 0.62
Moving -3.94 0.00 -2.94 0.00 -3.25 0.00 -2.84 0.00
Rest -1.12 0.26 0.00 1.00 -0.08 0.94 -0.56 0.58
Alertness -2.67 0.00 -0.61 0.54 -2.24 0.03 -0.87 0.38
Others -0.32 0.75 -1.08 0.28 -3.72 0.00 -2.67 0.01
Z-U P:
3.5 N
. (P <
0.01)( 3), N N
3.6
( 3 N
(P<0.01) N
(P <0.01) .
4.1
“ _ _ » 24-25
75.76% N
o 0 ( Cervus nippon) ( Pseudots nayaur)
2829
. N N (32.12 +8.36) % «
(20.57 +8.54) % .(11. 13 +5.28) % o ( Cervus
elaphus) :
. 31
o ( Cervus eldi) o
4.2
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3 (ANOVA )

Table 3 Comparison of diurnal activity time budget between different sex-age classes of the Pere David’s deer in different seasons ( ANOVA

test)
N / / / / / /

Sex Age Behavior type  Spring/Summer Spring/Autumn  Spring/Winter Summer/Autumn Summer/Winter  Autumn/Winter
0.002** 0.016" 0.116 0.209 0.029" 0.234

Males 0.029" 0.537 0.026" 0.080 0.00** 0.010"
0.003** 0.086 0.764 0.048" 0.002 ** 0.053
0.001 ** 0.011" 0.375 0.083 0.003** 0.048"
0.002** 0.003** 0.001 ** 0.689 0.472 0.276
0.081 0.157 0.933 0.675 0.071 0.138
0.005** 0.059 0.222 0.132 0.034" 0.408

Females 0.027" 0.898 0.016" 0.034" 0.000** 0.013"
0.006 ** 0.303 0.599 0.029" 0.003 ** 0.138
0.010" 0.097 0.561 0.170 0.024" 0.239
0.063 0.051 0.033" 0.89%4 0.684 0.783
0.358 0.389 0.215 0.096 0.721 0.054
0.018" 0.307 0.324 0.097 0.092 0.970

Adults 0.201 0.259 0.011" 0.031" 0.002** 0.069
0.002** 0.143 0.395 0.022" 0.001** 0.036"
0.010" 0.230 0.672 0.072 0.019" 0.414
0.003** 0.013" 0.003** 0.356 0.967 0.377
0.876 0. 655 0.962 0.771 0.838 0.622
0.011" 0.043" 0.267 0.409 0.072 0.262

Yearlings 0.113 0.204 0.038" 0.013" 0.003 ** 0.305
0.013" 0.339 0.220 0.003** 0.002** 0.763
0.013" 0.549 0.726 0.034" 0.008 ** 0.352
0.007 ** 0.017" 0.005** 0. 605 0.736 0.401
0.677 0.313 0.517 0.170 0.299 0.700
0.001 ** 0.015" 0.050 0.091 0.028" 0.470

Calves 0.000 ** 0.489 0.008** 0.000** 0.000** 0.025"
0.019" 0.906 0.943 0.023" 0.022" 0.963
0.004** 0.081 0.282 0.078 0.021" 0.422
0.003 ** 0.159 0.257 0.027" 0.016" 0.747
0.829 0.430 0.030" 0.322 0.021" 0.110

3
N o 2004
129 35 94 . 22 ( Carex dimorpholepis) .

( Carex unisexualis) ( Cynodon dactylon) ( Paspalum paspaloides) . ( Phragmites
communis) ; ( Guddenstadtia multiflora) . ( Alopecurusaequalis) ( Cardamine
lyrate) . ( Poa pratensis) . ( Stellaria media) . ( Galium aparine)

o ( Cervus elaphus nelsoni)
53
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( Rangifer tarandus) N o

8—9

4.3

(P <0.01) .

34

. . (P <0.01)

N WWF

References:

10

11

14

15

Dunbar R I M. Time: a hidden constraint on the behavioral ecology of baboons. Behavioral Ecology and Sociobiology 1992 31(1): 35-49.

Di F A Rodman S. Time allocation patterns of lowland woolly monkeys ( Lagothrix lagotricha poeppigii) in a neotropical terra firma forest.
International Journal of Primatology 2001 22(3): 449-480.

JiangZ G LiCW ZengY Widemo F. “Harem defending” or “challenging”: alternative individual mating tactics in Pére David’s deer under
different time constraint. Acta Zoological Sinica 2004 50(5) : 706-713.

Wemmer C  Halverson T Rodden M Portillo T. The reproductive biology of female Pere David’s deer ( Elaphurus davidianus) . Zoo Biology
1989 8(1): 49-55.

Ohtaishi N Sheng H L. Deer of China Biology and Management. Elsever Science Publishers B.V the Netherlands 1993: 14-29.

Cai G Q XieJ H Mathur N. Time budget and social behaviour of MI-LU ( Elaphurus davidianus) in rutting season. Acta Theriologica Sinica
1988 8(3): 166-171.

Anwar T Gulisi M Patigul. The comparative study on the time budget and social behavior of David“s deer. Journal of Xinjiang University ( Natural
Science Edition) 1999 16(4): 78-80 86.

Ding Y H. Chinese Milu Research. Jilin Science & Technology Publishing House Jilin 2004.

Jiang Z G. Behavior coding and ethogram of the Pere David’s deer. Acta Theriologica Sinica 2000 20(1): 1-12.

YangDD MaJZ HeZ LiPF Wen HJ Jiang ZG. Population dynamics of the Pere David’s deer in Shishou Milu National Nature Reserve
Hubei Province China. Acta Zoologica Sinica 2007 53(6) : 947-952.

Yang DD JiangZ G MaJZ HuHJ LiPF. Causes of endangerment or extinction of some mammals and its relevance to the reintroduction of
Pere David’s deer in Dongting Lake drainage area. Biodiversity Science 2005 13(5): 451-461.

LiCW JiangZ G Zeng Y You Z Q. Rutting tactics in Pére David’s deer stags under different population densities and during different rut
periods. Biodiversity Science 2005 13(15): 424-431.

JiangZ G Li C W Zeng Y. Mating system mating tactics and effective population size in Pere David’s deer ( Elaphurus davidianus) . Acta
Ecologica Sinica 2006 26(7): 2255-2260.

Zeng Y Jiang Z G Li C W. Genetic variability in relocated Pere David’s deer ( Elaphurus davidianus) populations —Implications to reintroduction
program. Conservation Genetics 2007 8: 1051-1059.

LiCW JiangZ G ZengY You Z Q. A note on environmental elements as essential prerequisites for behavioral expression: A case study of Pere

http: / /www. ecologica. cn



1404 33

16

20
21

22
23

24

25

26

27

28

29

30

31

32

33
34

18
21
23
25
28
29
30

31

David’s deer. Applied Animal Behaviour Science 2006 102: 353-359.

LiuJ G XUE JH Wang L. Ding JJ Ma W L. Liu C G Rong Y. Habitat degradation features of Pere David’s Deer Natural Reserve in Dafeng of
Jiangsu Province East China. Chinese Journal of Ecology 2011 30( 8) : 1793-1798.

LiCW Yang X B DingYH Zhang LY FangH X Tang S H Jiang Z G. Do Pere David’s Deer Lose Memories of Their Ancestral Predators?
PLoS ONE 2011 6(8): €23623.

Li WD Yu Q J. Extinction risk and population viability analysis of wild Pere David’s Deer. Pratacultural Scinence 2009 26( 12) : 108-112.
Fang SB Zhang X S Jia X B An S Q Zhou CF Xu C. Evaluation of potential habitat with an integrated analysis of a spatial conservation
strategy for David’s deer Elaphurus davidians. Environmental Monitoring and Assessment 2009 150:455-468.

Martin P Bateson P. Measuring Behavior: An Introductory Guide ( Third edition) . Cambridge University Press London 2007 50-55.

Li J Q Li B G. Diurnal activity budgets of the Sichuan snub-nosed monkey ( Rhinopithecus roxellana) in the Qinling Mountains of China. Acta
Theriologica Sinica 2006 21(1): 26-32

Alonso J] A Alonso J C. Age—elated differences in time budgets and parental care in wintering common cranes. Auk 1993 110: 78-88.

Yao X L. PiaoZ ] Li BH Zhang]J Wang X Q YE ] Hao Z Q. Pinus koraiensis seed consumption by rodents and birds. Chinese Journal of
Applied Ecology 2008 19(8): 1759-1763.

Shi J B Dunber R Buckland D Miller D. Daytime activity budgets of feral goats ( Capra hircus) on the Isle of Rum: Influence of season age
and sex. Cannadian Journal of Zoology 2003 81: 803-815.

Jiang Z G Hudson R J. Ambient temperature food and foraging activities of Wapiti Cervus elaphus nelsoni in aspen boreal forest. Acta
Theriologica Sinica 1996 16(4): 250-258.

Clutton-Brock T H Guinness F E  Albon S D. Red Deer: Behavior and Ecology of Two Sexes. Chicago: University of Chicago Press 1982:
1-378.

Green R A Bear G D. Seasonal cycles and daily activity patterns of rocky mountain elk. Journal of Wildlife Management 1990 54: 272-279.
Guo Y S. Daily activity thythm and time budget of Sichuan sika deers. Acta Theriologica Sinica 2003 23(2) :104-108.

LuZS WangXM LiZG CuiDY LiX Q. Seasonal variation of diurnal activity budgets by blue sheep ( Pseudois nayaur) with different Age—
sex classes in Helan Mountain. Zoological Research 2005 26( 4) : 350-357.

Anwar T Arzigul K Mahmut H. A preliminary study on the time budget and social activity pattern of captiveTarim red deer ( Cervus elaphus
yarkandensis) . Life Science Research 2005 9(2): 168-172.

Wang L] Hong M L Chen X J. Diurnal time budget and activity rhythm of Hainan Eld’s deer fawns under different breeding conditions during
spring. Acta Theriologica Sinica 2005 25(1) : 9-13.

Morgantini L E Hudson R J. Migratory patterns of the wapiti Cervus elaphus in Banff National Park Alberta. Canadian Field-Naturalist 1988
102: 12-19.

Baker R R. The evolutionary ecology of animal migration. London: Hodder & Stoughton 1978.

Bunnell D J Gillingham M P. Foraging behaviour: Dynamics of dining out. In: Hudson R J White R G. Bioenergetics of Wild Herbivors. Boca
Raton: CRC Press 1985: 53-75.

Widemo F. “ 7« 79 . 2004 50(5): 706-713.
Mathur N. . 1988 8(3):166-171.
. . . ( ) 1999 16
(4):78-80 86.
. 2004.
PAE . 2000 20(1):1-12.

2007 53(6) :947-952.

2005 13(5): 451-461.
) 2005 13(5):424-431.
. . 2006 26(7) :2255-2260.
2011 30(8):
1793-1798.
2009 26(12): 108-112.
2006 26( 1) :26-32.
. . 2008 19(8) : 1759-1763.
Hudson R J. . . 1996 16(4) :250-258.
2003 23(2) : 104-108.
2005 26(4) :350-357.
2005 9(2): 168-172.
2005 25(1):9-13.

http: / /www. ecologica. cn



