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ABSTRACT
The objective of this study was to evaluate the effects of different group size on behaviour and
performance of male goats. Twenty eight castrated balady male goats, with an initial average body
weight (BW) of 19 kg at 6 months old age, were used in this experiment. There were four different
densities with 4, 6, 8, 10 animals in four experimental pens (6, 9, 12 and 15 m2, respectively) with the
same space allowance of 1.5 m2 per buck. The results indicated that ingestive behaviour (eating,
drinking and rumination), walking and comfort behaviour were significantly higher with increasing
the group size, and nevertheless resting (lying, drowsiness and sleeping) and idling times were
significant higher with small group size. Moreover, eliminative behaviour was significantly affected
by group size. Aggressive behaviour was increased linearly with group size, while vocalization was
increased with the decrease of group size. On the other hand, the most parameters of performance
representing in BW gain (kg), AD gain (g) and gain: feed were significantly higher under large group
size. In conclusion, the group size as managerial practice in management of goats has effects on
performance and different pattern of behaviour, where large group size increases the performance and
some of maintenance behaviour.
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1. I N T R O D U C T I O N

I

n recent years, goat farming has
become more and more popular in
industrial countries. Part of this
development is due to the growing amount
of people developing allergic reactions to
cow's milk and looking for an alternative
milk and milk product supply. Due to goat
products still being a niche product on the
market as well as delicatessen, they can be
sold at a higher price, making goat keeping
also interesting from an economic point of
view. All movements and body positions
as well as the results of muscle contraction
(odours and sounds) are part of the
behavioural pattern of an animal (1).
Results of behavioural studies could be
used in evaluation of welfare conditions

created by man as well as evaluation of
psychical features which determine the
usefulness for specific utility type (2).
Behaving synchronously is considered to
be an important benefit of living in groups,
since it may increase the safety of the
individual. Groups with goats can vary
widely in size, depending on the local
environment
conditions
and
the
characteristic of the population. Among
feral goats, the groups normally consists of
2 to 10 individuals, but in some
populations, the group size might have a
wide range from 50 to 100 individuals (3).
The female and their juvenile offspring
will form groups on a home range, while
males will get separate from the female
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groups and form smaller group and share
home range with the female groups (4).
The greatest benefit of living in groups is
the reduced predation risk through
individual’s risk of being attacked
decreases with increasing group size (5)
and have the benefit of obtaining food that
would not be obtainable otherwise, and
food sources can be defended if necessary
(6). Farm animals are rarely exposed to
predators, but have still maintained a
strong anti-predator behaviour through the
domestication (7) and they show lower
fear when grouped. Because of the
increased group size each individual will
have more time to forage and rest than to
look for predators (8). Detecting food can
be easier when living in groups than
solitary through uses the social
information from other goats to locate
better foraging areas (9). In contrary, in
other studies found that, the living in
groups leads to the competition for the
resources as food, mates and attractive
resting places (10) and spending more time
searching for food to support the whole
group (8, 11). And, unfortunately,
scientific information about how size and
organization of lying space affects the
behaviour and social interactions in goats
is scarce. When resources are limited there
will be a higher competition and the level
of aggression through the social
interactions will increase as a result of this
(12) and for farm animals these resources
may be feeding or drinking space, access
to litter or straw, attractive resting places
and the freedom to move itself if the
overall space is limited. Although resting
pattern may not appear to be the most
important indicator of the welfare status,
farm animals tend to show a very
synchronous activity and resting pattern if
the environmental conditions allow it (13,
14). Therefore, the objectives of the
present experiment are to summarize the
method of management of male goats
under different group size with the same
floor space on its behaviour and
performance.

2. MATERIAL AND METHOD
2.1.
Experimental
management

animals

and

The effect of different group sizes on
behaviour and performance of animals was
investigated by using 28 castrated balady
male goats', approximately similar age (6
months) and body Weight (19 kg), in the
animal farm at Faculty of Veterinary
Medicine, Zagazig University. There were
four different densities with 4, 6, 8, 10
animals in four experimental pens (6, 9, 12
2

and 15 m , respectively) with the same
2

space allowance of 1.5 m per buck. These
pens were natural ventilated by windows,
moreover natural sources of day light
throughout the experimental period (3
months). Each pen had facility of mangers
and the plastic buckets were placed for the
availability of fresh drinking water. The
animals were fed two times; at 8:00 am
and 1:00 pm. During morning feeding (at
8:00 am), they were given standard
concentrate mixture (58% yellow corn,
22% wheat bran, 18% soybean meal,
0.5%, dicalcium phosphate, 1% NaCl and
0.5% premix and) with 0.5 kg concentrate
/ day / buck, while afternoon feeding was
barseem (0.5 kg hay / day / buck). Fresh
water
was
available
ad
libitum
consumption throughout the study.
2.2. Data recording and measurement:
One week was given to animals to
accustom to the different pen treatments
before collecting data, after that behaviour
and
performance
were
recorded
throughout experimental period. The
performance data was represented in the
feed intake (concentrate and hay) and body
weight (BW). Feed intake (concentrate and
hay) was offered to animals in each group
daily and measured in the next morning
throughout the study period to calculate
voluntary feed intake (DMI). The body
weights of all animals were taken initially
and thereafter every two weeks intervals.
Hence, calculate average daily gain
35
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(ADG). The behavioural observation was
done using focal sample technique (15)
through direct observation with 3 minutes
intervals to calculate the mean times and
frequencies of each behaviour for 8 hours /
each group / month throughout the
experimental period. The observed
behavioral traits as mentioned by (16)
were as following:
1- Feeding behaviour: including eating,
drinking and rumination times.
2- Resting behaviour: including lying,
drowsiness and sleeping times.
3- Comfort behaviour: including the
frequencies of self-groom, mutual
grooming and yawing.
4- Eliminative behaviour: frequencies of
urination and defection.
5- Agonistic behaviour: including the
frequencies of threat, butting and
fighting.
6- Other behaviour: including standing,
walking and idling times
7- Communication
among
animals
through its vocalization.

The obtained data in this study were
statistically
analyzed
for
variance
ANOVA,
LSD
(Least
significant
difference) according to (17). Differences
among treatment means were compared
using Duncan's multiple range tests (18).
Data were presented as Mean ± SE and
significance was declared at (P < 0.05).
3. RESULTS AND DISCUSSION
The main results from the present study
showed that, most behavioural patterns and
performance in goats were more dependent
on group size. Results in table (1) revealed
that eating, drinking and rumination times
were linear increased with group size, with
significance differences, as mentioned by
(19) who found that feeding time and rate of
foraging in goats increased with group size
to about 12 goats because of a reduction in
time devoted to alert behavior. The increase
number of animals in the pens increased
feed and water intake, as mentioned by
(20). Nevertheless, other studies found that,
a larger group size decreased synchrony in

2.3. Statistical analysis:
Table 1. Duration of Ingestive, Resting and other behaviours (± SE) under different group size
in goats (Minutes / 8 hrs.).
Behavioural parameters

Eating time
Drinking time
Rumination time

Lying time
Drowsiness time
Sleeping time

Standing time
Walking time
Idling time
abcd

Group 4

125.50±7.24b
0.48±0.02c
79.45±4.58b

Group 6
Ingestive behaviour
159.32±9.20a
0.40±0.02 a
42.59±1.82c

33.22±1.91a
19.83±1.15a

Resting behaviour
100.45±5.78ab
28.40±1.36b
16.45±0.95b

131.82±7.31
20.35±1.17c
30.35±1.75a

Other behaviours
126.37±7.32
21.02±1.21c
20.60±1.19b

114.57±6.61a

Group 8

162.23±9.36a
0.83±0.04b
90.47±5.22b

92.02±5.31b
18.10±1.04c
4.35±0.25c

126.60±7.31
29.88±1.72b
0.00±0.00c

Group 10

164.08±9.47a
1.03±0.06a
119.38±6.89a

24.70±1.43c
4.20±0.24d
0.00±0.00d

126.22±7.29
48.92±2.82a
0.48±0.02c

Means in the same row with different superscripts are significantly different at (P < 0.05).
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Table 2. Frequencies of Eliminative and Comfort behaviour (± SE) under different group size
in goats (Frequencies /8 hrs.).
Behavioural parameters

Group 4

Group 6

Group 8

Group 10

Eliminative behaviour
Urination frequency

2.00±0.11c

10.00±0.58a

7.00±0.40b

8.00±0.46b

Defecation frequency

1.00±0.06d

9.00±0.52a

2.00±0.11c

3.00±0.17b

Comfort behaviour
Self-grooming

2.67±0.33c

3.62±0.21b

4.68±0.29a

4.10±0.24b

Mutual grooming

0.60±0.03c

0.98±0.05b

0.95±0.05b

1.18±0.06a

Yawing

1.00±0.05c

1.00±0.05c

6.00±0.35a

3.00±0.17b

abcd

Means in the same row with different superscripts are significantly different at (P < 0.05).

feeding behaviour (21) and reduced the time

cited

that

rumination

was

increased

spent queuing in front of the feed barrier

linearly with high hay intake. While resting

(22). The increase in rumination time in

behaviour, representing in lying, drowsiness

large group was maybe due to high roughage

and sleeping times was significantly

feed intake, as according to (23, 24), who

declined in large group size, which were

Table 3. Frequencies of Agonistic behaviour and Vocalization (±SE) under different group
size in goats (Frequencies / 8 hrs.).
Behavioural parameters

Group 4

Group 6

Group 8

Group 10

Agonistic behaviour
Threat frequency

0.00±0.00c

5.00±0.29b

4.00±0.23b

20.00±1.15a

Butting frequency

7.00±0.40c

50.00±2.89b

198.00±11.43a

190.00±10.97a

Fighting frequency

1.30±0.07c

7.39±0.42b

11.11±0.64b

45.47±2.62a

Vocalization frequency

42.00±2.42a

5.00±0.29b

0.00±0.00c

abc

0.00±0.00c

Means in the same row with different superscripts are significantly different at (P < 0.05).
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Table (4): Some performance parameters of goats managed under different group size
(Mean± SE).
Parameter

Group 4

Group 6

Initial BW, kg

18.96±0. 51

19.03±0.45

18.99±0.56

19.07±0.46

Final BW, kg

20.67±0.38

20.82±0.26

21.29±0.41

21.77±0.42

Total BW gain, kg

1.71±0.12 c

1.79±0.18 bc

2.29±0.15 ab

2.70±0.05a

ADG, g

30.53±3.89 c

32.02±3.24bc

41.01±2.67ab

48.18±0.97 a

Berseem hay, g

312.63±12.91

324.48±31.11

337.82±66.82

370.42±19.59

Concentrate, g

437.21±3.44b

438.03±4.01b

451.67±4.64 a

457.11±4.39 a

Daily DMI, g

749.84±10.53

762.51±34.76

789.50±20.44

827.53±23.71

4.06±0.47 c

4.18±0.23bc

5.18±0.25 ab

5.83±0.23 a

Gain: feed
abc

Group 8

Group 10

Means in the same row with different superscripts are significantly different at (P < 0.05).

agreed with (22). It may be due to a lower
level of social activity in the largest group
size (25). However, in contrast the
behavioural synchrony declines as group
size increases, making more time available
behaviour, this is in according to (27), who
found that significantly increase linearly
with declining the group size. In contrast,
activity of bucks representing in walking
time was increased significantly under the
large group, where it may be due to
negative correlation between resting and
walking time (28). The same was reported
by (19), who recorded the high movement
rate positively with increase group size.
Large group housing also provides
improved access to space that, together
with social contact, facilitates the
expression of play behaviour (29).
Eliminative behaviour (urination and
defecation frequencies), as mentioned in
Table (2) was significantly affected by
group size, where it was the highest in
group 6 and the lowest in group 4. Other
results in Table (2) revealed positive
correlation between frequency of comfort

for feeding and resting (26). Animals in
small group stand for longer time than
those in large group, but the difference
was not significant. Furthermore, the
bucks stand without any activities as idling
behaviour
(self-grooming,
mutual
grooming and yawing) and group size,
with significance differences among the
groups. This result may be due to
allelomimetic behaviour among bucks in
large groups.
The most prevalent aggressive interaction
was the frequencies of threaten, butting
and fighting. In general, the level of
aggression, as in Table (3) was
significantly higher in large group sizes
compared to small group sizes which are
in accordance with other studies (20, 21),
who found that aggressive behaviour
increased linearly by group size. However,
other studies found that agonistic behavior
between goats declined with increased
group size (19). On the other hand, (22)
observed that there were no effects of
group size on aggressive interactions.
Vocalization
as
a
method
of
38
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communication
among
bucks,
as
mentioned in Table (3) was the highest in
group 4 (42.00±2.42a) and group 6
(5.00±0.29b) with significant difference,
while there is no vocalization in group 8
and 10. The total parameters of
performance, as shown in Table (4) were
increased linearly as group size increased
with significance differences in total BW
gain, ADG, Concentrate intake and feed
conversion ration (Gain : Feed). These
results may be due to high total time of
ingestive behaviour which reflected in
performance of animal, moreover group
rearing allows for early social interactions
(29) that have been shown to be important
in the development of feed intake. (20),
working with different sizes of groups of
lambs found that the increasing the
number of animals in stalls affects food
intake with great variation in growth rate
of animals. Furthermore, (29) cited that
total feed intake increased linearly as
group size increased (P = 0.03), while did
not improve growth rate or feed
conversion ratio.
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In Conclusion, The results of this study
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دراسة سلوك وأداء ذكور الماعز البلدي تم تربيتها في مجموعات مختلفة الكثافة مع ثبات مساحة لكل ذكر
تحت الظروف المصرية

هشام حسنى محمد ،1محمد السيد محمد

2

 1قسم الصحة العامة البيطرية – 2قسم التغذية والتغذية اإلكلينيكية ،كلية الطب البيطري – جامعة الزقازيق

الملخص العربي
كان الهدف من هذه الدراسة هو تقييم آثار حجم المجموعة على سلوك وأداء ذكوور المواعز .أجريو التجرةوة علوى  28ذكور
ةبلدي مخصي ةمتوسط وزن  11كجم وعمر  6أشوهر حيو توم تقسويمهم الوى أرةو مجموعوام مختل وة الكثافوة ، 8 ، 6 ، 4
 )11م توفير المساحة المطلوةة لكل ذكر  1.1متر )2في أرةعة حجرام مختل ة المساحة  6متر 1 ،2متر12 ،2متر 11 ،2
متر ، 2م الترتيب) في المزرعة الخاصة ةكلية الطب البيطوري ،جامعوة الزقوازيق .تمو التجرةوة خول ثلثوة أشوهر حيو
أشارم النتائج الى أن هنواك زيوادم معنويوة فوي سولوك االكول ،الشور ،،االجتورار ،الراحوة ،المشوي تتيجوة لزيوادم عودد أفوراد
المجموعة .ةاإلضافة لذلك  ،سجل زيادم خطية في السلوك العودواتي مو زيوادم حجوم المجموعوة .علوى العكو ،،كوان هنواك
زيادم ملحوظة في سلوك الراحة في المجموعام صغيرم الحجم م وجود فرق معنوي .علوم علوى ذلوك ،كوان هنواك زيوادم
معنوية في عدد مرام الصوم في ا لمجموعة صغيرم الحجم .في المقاةل فإن معظم معايير األداء التي تتمثل في االستهلك
اليومي للعليقة  ،الزيادم في الوزن و معامل التحويل الغذائي كات أعلى م زيادم حجم المجموعة م وجود فروق معنوية.
(مجلة بنها للعلوم الطبية البيطرية :عدد )42 -34 :2013 ،)1( 24
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