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Behavioral Differences of the Chinese Little Fat-tailed
Sheep in Three Growth Phases in the Loose
Housing System in Summer

ZANG Qiang!, ZHAO Ya-jun* *, LI Bao-ming' 2 *, SHI Zheng-xiang', HAN Jing'
(1. Department of Agricultural Structure & Bioenvironmental Engineering, China Agricultural University, Beijing 100083, China;
2. Key Laboratory of Agricultural Bio-Environmental Engineering Ministry of Agriculture, China Agricultural University, Beijing 100083, China)

Abstract: In order to evaluate indoor environment and animal welfare in the housing of sheep, it is necessary to es-
tablish a quantified behavioral data of sheep as feedback. Individual behaviors of the Chinese little fat-tailed sheep in three
growth phases (lambs, pregnant and lactating ewes) were observed and recorded on a sheep farm in Inner Mongolia in
summer, 2003. Data processing showed: (1) Behavioral patterns in duration from observed samples (9 in each group)
were made up of: time spent in eating and drinking 29.18% , in rumination 28.37% , in resting 31.51% , in locomotion
10.21%, and in others 0.71% including environmental investigation, being alarmed or startled, and social interaction.
Individually behavioral durations of three growth phases showed significant difference in durations with respect to intake
and drinking, rumination, resting, and locomotion respectively (Kruskal-Wallis H tests, P <0.001). (2) Results of
posture choice of the sheep in different growth phases show that time spent in lying for rumination or resting was signifi-
cantly more than time spent standing by lambs, pregnant and lactating ewes respectively (Wilcoxon test, P <0.001). (3)
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The counts data of animal behaviors in three levels of temperature showed that on average 31.3% of individuals were lying
for rumination and resting at 21 — 23 °C, 75% at 25-27 °C, 97.13% at 29 - 31 °C in houses of pregnant ewes. This is
a significant effect of temperature on number of pregnant ewes lying on floor of the houses (Friedman test, P <0.05). (4)
Our data of counts of the pregnant ewes selecting space in lying on floor in the houses from 12:00 to 17:00 at temperature
ranging 27 — 31 °C, showed that there was significant differences in individuals selecting between A-zone (places naturally
ventilated well and without sun shining) and B-zone (places exposed to the sun) (McNemar test, P < 0.0001). Many of
the ewes increasing from 66% to 83 % selected A-zone, whereas a few of the other ewes decreasing from 31% to 14% se-
lected B-zone during observed period. Our results indicate that the behavioral patterns of sheep in the loose housing sys-
tems react to the physiological needs at different growing phases, and to environmental impact factors such as temperature
and housing space. The study suggests that to establish a quantitative index profile of the sheep behaviors for a feedback
review tool may be helpful to enhance the design of production processes and building layout and environment for loose
housing systems.

Key words: Chinese little fat-tailed sheep; A loose housing system; Individual behavior; Animal needs; Lamb;
Pregnant ewe; Lactating ewe
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1
Tab. 1 Observed behavioral variables and its description of the Chinese little fat-tailed sheep

Behavioral variable Description

Intake & drinking
Rumination
Resting
Locomotion

Investigation around
Being alarmed or startled

Social interactions

1 7 d
@ Cochran test
-20~80 C 10% ~95%
+0.3°C 3%
1.5 McNemar test
SJ-2 Event Recorder 7 d
=+
SPSS11.0  SPSS Inc. 1989 - 2001
2
@
Kruskal Wallis H test 2.1
3
Mann-Whitney U test 3
@ Kruskal-
Wilcoxon test Wallis H test P < 0.0005 2
©)
Friedman test Kruskal-Wallis H test P >0.05 3
2 3 + min

Tab. 2 Individually behavioral patterns in durations Mean + SE min of the Chinese little fat-tailed sheep
in three growth phases

Intake & drinking Rumination Resting Locomotion Other!
Lamb n=9 306.72 + 8.65" 309.44 + 8.78" 225. 88+8. 02° 61.83+4.19° 6.11+0.48"
Pregnant ewe n =9 246.78 = 6.30 248.56 +7.33" 317.67£7.62" 91.00+4.17° 6.00 +0.49
Lactating ewe n =9 243.06 = 8.80 216.61£9.13¢ 316.67 £ 12.86 125.89 £ 10.16° 7.22+0.55
Sum 265.52+7.23 258.20+8.84 286.74 £ 10.34 92.91 £6.67 6.44+0.33
Kruskal Wallis H test  df 2 2 2 2 2
H 15.328 " 19.605" """ 16.273 " 17.540° 3.551
P <0.001 " P <0.0001 3 Kruskal Wallis H test Kruskal Wallis H test for individually behavioral

patterns in durations in three growth phases
Different superscripts within the same column show significant diff-
erences in durations of the same behaviors between the growth phases ~ Mann-Whitney U test P <0.05
! Other refers to a summation in duration made from other behaviors of the sheep

including investigation around being alarmed or startled by a sudden noise and social interaction
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3
Tab. 3 Relation of environment temperature and lying behavior of pregnant ewes
in the house

Friedman test

Temperature  C Percent of ewes lying %
n” X2 df P

22+1 31.03+1.24

26+ 1 75.00+1.96 4 300 2 0.018

30+1 97.13+0.74

: 4 87 There were 87 pregnant ewes in each of four houses observed .
4
Tab. 4 Lying areas selected by pregnant ewes during high temperatures
A B
) . . Cochran test McNemar test
. Temperature Percent of ewes lying Percent of ewes lying Percent of ewes
Time C in A % in B % lying %
n A-zone o in b-zone 4 not lying 0 Cochran’s Q df X2
12 00 27.6 65.52+5.13° 31.03+4.99" 3.45+1.97 81.33""" 2 28.03
13 00 28.7 68.97 +4.99° 27.58 +4.82" 3.45+1.97 87.47° 2 34.03
14 00 29.5 74.71 £4.69° 22.99 +4.54" 2.30x1.62 100.29 """ 2 43.02
15 00 30.1 82.76 +4.07 13.79 +3.72" 3.45+1.97 122.35777F 2 58.02
16 00 29.3 80.46 +4.28" 18.39 +4.18" 1.15£1.15 114.5277" 2 52.02
17 00 28.1 75.86 +4.61" 22.99 + 4.54" 1.15+1.15 103.10"""" 2 44.02
A A-zone refers to places naturally ventilated well and without sun shining
close to door window B B-zone refers to places at corners and exposed to the sun
P <0.0001 A B Cochran test Cochran test for percent of ewes lying in
A-zone in B-zone and not lying
A B Different superscripts within the same

3%

row show significant differences in preference of the ewes lying in for A-zone to B-zone at the same temperature ~ McNemar test P < 0.0001

McNemar test X2 =58.02 P<
31.03% 0.0001 3%
McNemar test Xz =28.03 P <0.0001 Cochran test Cochran’s @ =122.35 P
<0.0001 4

Cochran test Cochran’s ( = 81.33 P < 0.0001

4 30.1 C 82.76%
13.79%
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