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SUMMARY
Forty non-pregnant and non-lactating multiparus ewes of the local

Ossemi breed, about 4 years in age and 50 kg in weight were used in this
investigation. They were divided into four groups each of 10 ewes.
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Animals in each group were housed together under normal
environmental conditions in a separate well-ventilated and well-lighted
straw-bedded pen. All groups were subjected to a 10 days preliminary
period for group acclimatization, stability and welfare. After that, ewes
in the first group were used as control animals where they were never
moved from their pen and no more animals were added. However,
animals of the second group were used for making regrouping with that
of the third group or regrouping and relocation with that of the fourth
one for three times during the studying period at weekly intervals. Ewes
were ad libitum fed on commercial concentrate mixture and wheat straw
and average daily food intake was calculated, however drinking water
was freely available allover the experiment. Behavioral pattern of the
. experimented animals was recorded at each social and pen exchange.
Morcover, they were clinically examined to determine their average
pulse rate, respiratory rate and body temperature. Blood samples were
collected to measure their serum cortisol level. The obtained results
indicated that, moving and merging of sheep through regrouping and
regrouping with relocation were resuited in aversive environmental
conditions and leaded to increased aggression and consequent injuries
and reflected prominently on their behavior, food intake and serum
cortisol level. Therefore, stability of the herd as well as avoidance of
moving and merging as much as possible should be considered during
establishing their farms.

Key words: Behavior, physiology, adrenal, regrouping, relocation, sheep
INTRODUCTION

Many conventional management practices may be stressful for
livestock. This stressful situations annoy the animals and a brief period
of it may cause a variety of physiological changes that result in poor
production performance and reduced defense mechanisms against
diseases. So, it is considered as a managemental stresses (Klastrup et al.,
1987 and Fraser & Broom, 1990).

Stress is defined as an external body forces that tend to displace
the homeostatic state of the animal {Scott, 1981). In lactating animals,
stressful events can hamper milk secretion and ejection reflex and may
enhance the risk of mastitis (Bruckmaier ef al., 1993). The inhibition of
the milk ejection reflex is a consequence of activation of the
sympathetic-adrenal system, which reduces the release of oxytocin and
its access to the mammary epithelium (Findlay and Grosvenor, 1969,
Goodman and Grosvenor, 1983 & Bruckmaier and Blum, 1992).
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Moreover, increased level of plasma corticosteriods in stressed animals
may impair the immune functions and reduce the synthesis of milk
proteins due to amino acid utilization for gluconeogenesis (Hart, 1983;
Napolitano ef al., 1995 and Rhind ez al, 1998).

The disruption of suitable social links may lead to increased
aggression and consequent injuries as well as reduced growth rates
(Friend et al, 1983 and Rushen, 1987). Moving and merging were
found to cause increased cortisol secretion and to have slight and short-
term effect on the productive traits (Vamer and Johnson, 1983 and
Hasegawa ef al., 1997).

Indeed, sheep are gregarious and relatively defenseless animals
and any husbandry operations may result in the motivational state of
fear, anxiety and frustration (Lynch et al., 1992 and Casamassima et al.,
2001). So, the present study focused on the stressfulness of regrouping
and regrouping with relocation and its effect on behavioral,
phystological and adrenal responses in sheep.

MATERIALS and METHODS

I- Animals, experimental design and management: -

Forty non-pregnant and non-lactating multiparus ewes of the
local Ossemi breed, nearly of about 4 years in age and 50 kg in weight
were used in this investigation. They were divided into four groups each
of 10 ewes. Animals in each group were housed together under normal
environmental conditions in a separate well-ventilated and well-lighted
straw-bedded pen. Each pen was provided with a manger and water
trough with a sufficient feeding and watering space per animal. Used
pens were selected to be faraway from each other so that, animals in
each pen were isolated from tactile, visual and auditory stimuli of
animals in other pens.

The experiment was designed according to Sevi et al. (2001). All
groups were subjected to a 10 days preliminary period for group
acclimatization, stability and welfare. After that, ewes in the first group
were used as control animals where they were never moved from their
pen and no more animals were added. However, animals of the second
group were used for making regrouping with that of the third group or
regrouping and relocation with that of the fourth one for three times
during the studying period at weekly intervals (day 1, 8, 15). Animals of
the third and fourth groups were individually marked for further
behavioral observations and experimental analyses. At early morning of
* these initiative days, five ewes of the second group replaced others of
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the third group which never moved from their pens (regrouping) while
other animals of the second group replaced others of the fourth group
and all members were moved to a new pen of the same conditions
(regrouping and relocation).

Allover the experiment, ewes were ad libitum fed on commercial
concentrate mixture and wheat straw and feed refusal was weighed daily
before next morning feeding and was deducted from the total offered
weight to calculate the daily intake. Water was freely available allover
the experiment.

I1- Behavioral observations and measurements: -

Ewes were fed and cleaned out at 8:00 a.m. and during the
remainder of the day humans were not normally present. Their
behavioral pattern was recorded according to Marten and Bateson
(1988); Fordham er al. (1991) and Sevi et al. (2001) using the scan
sampling technique in which a screen was erected at one end of the
room so that the observer can study all the animals at the same time
without being seen by them. Three behavioral recordings were
conducted after each social and pen exchange (day 1, 8 and 15).
Experimented ewes were observed for nine hours per day (three hours
per group). Each group was observed for one hour in the morning (9:00
to 12); one hour in the afternoon (13:00 to 16:00) and one hour around
dusk (17:00 to 20:00). Animals were observed for their postural
situation (standing or lying); behavioral activity (walking, eating,
ruminating, drinking or not active) as well as social and aggressive
interactions (butting, chasing, sniffing each other). Postural situation and
behavioral activities were expressed as percentage of the observation /
recorded hour. Meanwhile, social and aggressive interactions are short-
lasting events so, they were expressed as number of total observations /
day.

ITl1- Physiological measurements: -

At the initiative day of each social and pen exchange and just
before starting blood sampling and behavioral recording, experimented
ewes were clinically examined according to Blood and Radostits (1990)
to determine their average pulse rate, respiratory rate and body
temperature.

IV- Blood sampling: -

At each social and pen exchange, Blood samples were collected
from the jugular vein of the experimented animals at the initiative day
just before starting the behavioral recording. Samples were allowed to
coagulate at room temperature and serum separated by centrifugation.
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The sera were freezed at -20 °C till further analysis o determine its
cortisol level using TDxFLx system with fluorescence polarization and
competitive binding technique according to Dandliker & Feigen (1570)
and Dandliker & Saussure (1973).
V- Statistical analysis: -

Statistical analyses of the collected data were carried out
according to procedures of completely random design, SAS (1995).

RESULTS

The results of this study were illustrated in tables 1,2,3,4 as well
as Figures 1, 2 and 3.

Table 1: Postural situation and behavioral activities of the experimented

ewes
Tem Trestrent
N Control Regrouping Regrouping aud relocation
------------- Fostural situation {3 / BOUT) --mmremmmuamee
Standing 60° 70° 160°
Lying 40° 3P 6°
mammennmmne—-- Behavioral activities {% / hour) -~seeemene—
Walking o? 30° 20°¢
Eating 50® 30° 10°
Ruminating 35 20 0P
Drinking 10 i¢ G
No aetivities 10 1G 0
Aggressive interactions s s 149 b
(No.day) LEN {812 2142
Figures in the same raw with different sunerscripis differs significantly (5<0.01)
120 4
106 -
_ 8-
5 ;
o
£
)
F
40
20
a
&
k)
g Control [ Regrouping = Regrouping and refacation

Fig. 1: Postural situation and behavioral activities of the experimented
ewes.
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Tabie 2: Changes in voluntary food intake of the experimented ewes.

Treaiment
bay Control Regrouping Rei‘]’:g tniﬁ:nd
Average (g / day)
1" 1730425 1250450 930425
2™ 1710450 1260430 98020
3 169045 1290+10 1050420
4 1700220 1330430 1130435
5 1720425 1370£50 1180%50
6" 168035 1510420 1250435
7t 170020 1550420 127050
Average 17044312 1366+30" 1113£34°

Figures in the same raw with different superseripts differs significantly {p < 0.01).
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Fig. 2: Changes in voulantry food intake of the experimented ewes.
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Table 3: Changes in the physiological status of the experimented ewes

Treatment
Items -
. Regrouping and
Control Regrouping e
Pulse rate
Taz4 B2:2 8414
(No. f min.)
i rate
RES{T m 18£2 22+2 2612
(No. / min.)
Body temperature
7 39.1+0.1 39.310.1 39.110.1
"C)

Table 4: Changes in serum cortisol level of the experimented ewes

Treatment
Item . Regrouping and
Control Regrouping it
Average (ug / 100 ml)
Cortisol level 0.470.01" 0.71=0.01° 0.94:0.01°

Figures in the same raw with different superscripts differs significantly (p < 0.01)

0.8+
06-

0.4-

Ug /100ml

0.2

Control Regmuping' Regrouping j
and relocation

Fig. 3: Changes in serum cortisol level of the experimented ewes
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DISCUSSION

I- Behavioral cbservations of experimented animals: -

The data represented in table (1) and assimilated on figure (1)
showed the effect of the studied regrouping as well as regrouping and
relocation on the behavior of the experimented ewes. These data
revealed that, both of postural situation, behavioral activities and social
interactions were significantly affected with the studied conditions
(P<0.01).

The percentage of ewes that were recorded in different postural
situation was 60; 70 and 100 in standing and 40, 30 & 0 in lying or
idling following control; regrouping and regrouping with relocation,
receptively. Locomotiom activity was higher for sheep subjected to
group and pen exchange than for those subjected to regrouping or
control conditions. The percentage of ewes that were recorded walking
during the observation time were 0, 30 and 80 following control;
regrouping and regrouping with relocation, respectively.

Eating and rumination activities were also affected with these
treatments. The percentage of ewes that were recorded eating or
ruminating was 50, 30, 10 and 30, 20, 0 following control; regrouping
and regrouping with relocation, receptively. However, the percentage of
ewes that were recorded drinking or not active during the observation
time was not significantly affected following these treatments and the
values were 10, 10,10 and 10, 10, 0 following control; regrouping and
-regrouping with relocation, receptively.

The number of aggressive interactions during the recorded time
was significantly higher after member exchange following regrouping
and regrouping with relocation. The data were 4, 18 and 21 No. / day for
control, regrouping and regrouping with relocation, respectively.

It has been stated that, high levels of locomotor activities may
reflect the presence of aversive environmental conditions (Fraser and
Broom, 1990 and Barnett e al., 1992). Moreover, Grasso ef al. (1999)
observed a higher incidence of resting behaviors, as lying and idling, in
less stressful environments. The results of the present study agreed with
these findings. The percentage of ewes spent the time in standing was
significantly higher after regrouping with relocation and followed by
those subjected to regrouping and control conditions, respectively.
Animals subjected to regrouping spent most of its standing time in
eating and walking, however, regrouped and relocated ewes spent most
of their standing time in walking. This finding may be related to the new
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aversive environmental conditions of regrouping and relocation where
the animals may induced by forced social interactions to fight or escape
and active behaviors may be adopted to get readily prepared to react
(Hanlon et al, 1994 and Sevi et al., 2001).

In the same time, the obtained results indicated that, aggressive
behavioral interactions were significantly increased either with
regrouping or regrouping and relocation. This finding agreed with
Tennessen ef al. (1985), Kondo and Hurnic (1990) and Sevi et al. (2001)
who indicated that, aggression can be employed to gain more food or a
higher-quality food or to establish a place in a social hierarchy with new
situations and it lasts about 4 days after strange animals are mixed.

11- Food intake of the experimented animals: -

The data represented in table (2) showed the effect of the studied
regrouping as well as regrouping and relocation on voluntary food
intake of the experimented ewes. These data revealed that, average food
intake of the experimented ewes was significantly affected with the
studied conditions (P<0.01). Average food intake of the experimented
ewes was 1704; 1366 and 1113 g / day for control; regrouping and
regrouping with relocation, respectively. Moreover, Fig. (2) showed
that, daily food intake of the experimented ewes was the lowest allover
the experiment for those subjected to regrouping with relocation while it
was markedly lower for those subjected to regrouping only as compared
to control ones. However, the effect of regrouping and regrouping with
relocation on food intake was gradually decreased from the 1% to the 7™
day of the experiments. This finding agreed with Varner ef al (1983);
Hanlon et al. {(1994) and Sevi et al. (2001) and could be attributed to
higher aggression and unfamiliarity to the new aversive environmental
conditions of regrouping and regrouping with relocation.

H1- Physiological status of the experimented apimals: -

The data represented in table (3) showed the average pulse rate,
respiratory rate (No. / min) and body temperature (°C) of the
experimented ewes. It was 74, 18, 39.1; 82, 22, 39.3 and 84, 26, 39.1
after control, regrouping and regrouping with relocation, respectively.
These results indicated that, non-of the studied conditions had a
significant effect on physiological and health status of the experimented
ewes. However, the slight increase in their pulse and respiratory rates
after regrouping and regrouping with relocation was within the normal
range and could be attributed to the physiological and biclogical
adjustments and changes in the animal body to meet that new stressful
situation (Hafez, 1975; Banerjee, 1982 and Radostits ef al., 1994).
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IV~ Serum cortisol level of the experimented animals: -

Studies on serum levels of adrenocorticoids showed a marked
rise in cortisol after exposure to several or any stressor, which are
known to cause an increased outpouring of ACTH that induce the
adrenal cortex to increase its secretion of glucocorticoids (McDonaid,
1969 and Burchfield er «f, 1980). The effect of regrouping and
regrouping with relocation on serum cortisol level of the experimented
ewes was illustrated in table (4) and assimilated on fig. (3). The data of
this table showed that, serum cortisol level of the experimented ewes
was significantly affected by the studied conditions (P<0.01). Serum
cortisol level of ewes in control or subjected to regrouping and
regrouping with relocation were 0.47; 0.71 and 0.94 pg / 100 ml,
respectively. This finding indicated that, social and environmental
instability act as emotional stress due to the need to establish a new
social hierarchy. This stressful stimuli triggers a nonspecific endocrine
response which characterized by activation of the hypothalamic-
pituitary-adrenal axis, as demonstrated by increased level of circulating
ACTH with subsequent increase of serum cortisol level (Ekkel et al,
1995; Hasegawa ef al., 1997 and Hopster ef al., 1999).

CONCLUSION

In conclusion, moving and merging of sheep through regrouping
.and regrouping with relocation were result in aversive environmental
-conditions and leaded to increased aggression and consequent injuries
‘and reflected prominently on their behavior, food intake and serum
cortisol level. Therefore, stability of the herd as well as avoidance of
moving and merging as much as possible should be considered during
establishing their farms.
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