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ABSTRACT  
A considerable number of the dromedary camels are found in the semi
Nigeria. Apart from the wide use of the camel as a draught animal it now serves as a source of milk, 
meat and hide in this region. This paper examines the foraging beh
rangeland in order to determine its major daily activities as influenced by season, sex and age to 
enable us improve the biodiversity of our rangelands. Four categories of animals (Adult male, Adult 
Female, Young Male and Young Female) were followed for three consecutive days in both dry and 
rainy seasons. The result indicates that the time spent by the camels in the two seasons (Wet and 
Dry) and between Male and Female on various activities were significant (P<0.05). However, the
was also a significant difference between the behaviour of the adult and younger camels. In can be 
concluded that camel spends most of its time grazing during the day and the grazing time is higher 
in the wet season which is related to the forages avail
by age rather than sex. 
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INTRODUCTION 
Animal-Season-Environment is thus: Environment 
offers the forage, the seasons determines their quality 
and quantity while the animal integrates these factors 
by evolving a suitable foraging behaviour pattern to 
meet up its nutritional requirements (Xavier and 
Smith, 2008). Adequate knowledge of grazing animals 
determines how effective they can be managed 
(Kassily, 2002). The camel daily intake is determined 
by the time the animal spent grazing and the rate of 
forage biting (Hodgson et al., 1971; Semenye, 1988 
and Alkali, 2015). Camel pastoralist plays a significant 
role on the grazing behaviour of the animals through 
herding (Zhao et al., 2006). The herder decides where 
and when the animals go for grazing. Herders skills 
coupled with other environmental factors are the 
major determinants for a successful grazing and 
forage intake. Most Studies on camel behaviour 
conducted in different parts of the world
1991; Khorchani, 1992; Igbal and Khan, 2001)
consider variations due to location, 
Production cycle and other physiological condition of 
the animals and these necessitated more 
investigations in to this area. The variations might be 
attributed to many factors interacting at different 
scales over time (Dodzi and Muchenze, 2012). The 
time spent on different activities by different age 
groups and seasons will give a clear understanding on 
how the behaviour of such animal can be improved 
(Dodzi and Muchenze, 2012) and how such variations 
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considerable number of the dromedary camels are found in the semi-arid part of Northern 
Nigeria. Apart from the wide use of the camel as a draught animal it now serves as a source of milk, 
meat and hide in this region. This paper examines the foraging behaviour of the camel on the 
rangeland in order to determine its major daily activities as influenced by season, sex and age to 
enable us improve the biodiversity of our rangelands. Four categories of animals (Adult male, Adult 

emale) were followed for three consecutive days in both dry and 
rainy seasons. The result indicates that the time spent by the camels in the two seasons (Wet and 
Dry) and between Male and Female on various activities were significant (P<0.05). However, the
was also a significant difference between the behaviour of the adult and younger camels. In can be 
concluded that camel spends most of its time grazing during the day and the grazing time is higher 
in the wet season which is related to the forages availability and that the behaviour is influenced 
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Environment is thus: Environment 
offers the forage, the seasons determines their quality 
and quantity while the animal integrates these factors 
by evolving a suitable foraging behaviour pattern to 

its nutritional requirements (Xavier and 
Smith, 2008). Adequate knowledge of grazing animals 
determines how effective they can be managed 
(Kassily, 2002). The camel daily intake is determined 
by the time the animal spent grazing and the rate of 
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and when the animals go for grazing. Herders skills 
coupled with other environmental factors are the 
major determinants for a successful grazing and 
forage intake. Most Studies on camel behaviour 

world (Wardeh, 
1991; Khorchani, 1992; Igbal and Khan, 2001) did not 

ocation, seasons, 
physiological condition of 

the animals and these necessitated more 
The variations might be 

attributed to many factors interacting at different 
(Dodzi and Muchenze, 2012). The 

time spent on different activities by different age 
understanding on 

how the behaviour of such animal can be improved 
(Dodzi and Muchenze, 2012) and how such variations 

affect foraging behaviour and forage preference of 
the animal. This will further enables modification of 
diets so as to improve targeted grazing (Ripple 
2014) and improve the biodiversity of our rangelands, 
restore pasture dominated by weeds or reduce 
overuse of sensitive areas by the camels. However, 
the selectivity and wide range foraging behavior of 
camels is another factor that reduces serious damage 
to the ecosystem across the year Ghude, (2017). The 
main objective of this paper was, therefore aimed at 
evaluating the time spent on different foraging 
activities and how season, sex and age influence the 
foraging behavior of camel in the semi
Nigeria.  
 

MATERIALS AND METHODS 
Study Area 

The study was conducted in Ilela local government 
area of Sokoto State, North Western Nigeria. The 
state covers a land area of 25,973 square kilometers 
with a mean population of 3,702,676 million (NPC, 
2006). It lies to the North West of Nigeria on 13
5o14E and shares a common boundary with Niger 
republic to the north, Katsina State to the east, Kwara 
State to the south and Benin Republic to the west. 
The warmest months are February to April, where 
daytime temperatures can exceed 45
The highest recorded temperature is 47.2
(117.0 °F). The rainy season is from June to October 
(Kowal and Kassam, 1975). 

http://dx.doi.org/10.4314/bajopas.v10i2.7
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Management of the Animals  

Twelve (12) healthy camels were randomly selected 
from a camel herd and were used in the study. This 
includes three (3) animals from each category of 
Adult, Young, Male and Female. The Adult animals 
ranged between 5-10 years while the young calves’ 
age ranged between 7-12 months. Each of Seasons, 
Sex, and Age contributed 3 animals for the 
experiment and were considered as replicates. All 
animals were marked on both flanks with paint to 
enhance accurate identification in addition to ear 
tagging during recording of the grazing behaviour. 
This ensured that same animals were used 
throughout the observation period. The animals were 
closely monitored as they graze on the range land. 
Assessment of camel foraging behavior 

Feeding behaviours of the camels was determined 
using the scan-sampling method (Semenye, 1998; 
Kassily, 2002; Zhao et al., 2006). The behaviors were 
observed and recorded at 5 minute intervals using 
stop watch in the morning (8:00 AM -12:00 Noon) 
and in the afternoon (2:00 to 6:00 Noon) daily. Four 
categories of animals (Adult male and female; Young 
male and female) were followed for three consecutive 
days in both dry and rainy seasons. This gave 96 
observations per day per animal and 288 observations 
per period per animal, respectively. The records 
consist of the number of times the animals were 
engaged in specific undisturbed activities during each 
observation time. Behaviour was classified and 
recorded under five categories namely Feeding (F), 
Walking (W), Ruminating (R), Idling and ‘others’ such 

as playing, grooming, agonistic behaviour, rubbing 
against trees and wallowing in dust (Wardeh, 1991; 
Khorchani, 1992; Iqbal and Khorchani, 2001). 
Statistical Analysis 
Data generated were analyzed using the General 
Linear Model procedure of GenStat 10 for the effect of 
age, sex and season. Individual animals were the 
replicates. Pearson correlation coefficients were used 
to determine the relationship between the feeding 
behavior variables.  
 
RESULTS  
Seasonal Variation on Foraging Behaviour of 
Camels 
The time spent by the camels in the two seasons 
(Wet and Dry) on various activities expressed in 
minutes/day is presented in Table 1. Season has 
affected the various activities during the day. There 
was a significant difference (P<0.05) in Feeding, 
Ruminating and Idling activities. Walking and other 
activities were not affected by the two seasons 
(P>0.05). The camel spent much time 174.16 
minutes/day feeding during wet season compared to 
dry season with 153.75 minutes/day. The idleness 
was not significant (P>0.05) but higher 51.25 minutes 
in dry season than during the wet season (43.75 
minutes/day). Other activities such as breeding, 
urinating, defecating, fighting were not affected by 
seasons but is higher during the dry season and this 
ranged between 27.08 minutes and 41.67 minutes 
respectively. 

 
Table 1:  Seasonal Variation in Camel Behavioral Time Utilization (Min/day) 
 Activity 

Seasons Feeding Walking Ruminating Idling Others 

Wet 174.16 109.58 127.09 78.33 25.42 
Dry 153.75 87.08 92.83 85.42 23.75 
t-values 2.81 1.09 1.47 2.39 0.45 
 
Sex Effect on Foraging Behavior of Camels 
A significant difference (P<0.05) was observed in the 
behavior of the male and female camels (Table 2). 
Females spent more time feeding (176.25 
minutes/day) and walking (107.50 minutes/day) than 
the males which spent 151.67 minutes/day and 89.17 
minutes/day in feeding and walking, respectively. 

However, no statistical difference (p > 0.05) was 
observed in ruminating times among the two sexes. 
The female animals spent more time ruminating. 
Idleness and other activities were not affected (P 
>0.05) by sex. Idleness is higher in males (39.58 
minutes/day) than in females (29.17 minutes/day). 

 
Table 2: Sex Effect in Camel Behavioral Time Utilization (Min/day) 
 Activity 

Sex Feeding Walking Ruminating Idling Others 

Male 176.25 107.50 131.66 66.26 25.83 
Female 151.67 89.17 88.74 97.49 23.33 
t-values -3.69 1.55 5.94 -3.31 -0.69 
 
Age Effect on Foraging Behavior of Camels 
Time spent in feeding between the young and adult 
stocks was not significant (P>0.05) (Table 3). Adult 
camels spent more time in feeding (162.50 
minutes/day) than the younger camel calves 162.50 
minutes/day but walking and rumination were 
affected by age (P<0.05). Adult animals walk more 
(111.67 minutes/day) while grazing than the younger 
calves (85.00 minutes/day). Similarly, the adult 

animals spent more time 120.42 minutes/day 
ruminating than the young animals 101.00 
minutes/day. Idleness was also not affected (P>0.05) 
by age but calves spent more time idle than the adult 
animals. 
The correlation between the various foraging activities 
is presented on Table 4. Positive correlation was 
observed between feeding time and walking time (r = 
0.75).  
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A negative correlation exists between feeding time 
and ruminating time (r = -0.46) but no relationship 
exists between feeding time and other activities (r = 
0.12). A weak negative relationship exist between 
walking time and ruminating time (r = -0.15) and no 

relationship between walking time and other activities 
(r = 0.31). Ruminating time and idling time were 
negatively correlated (r = -0.00). Idling time and 
other activities were also negatively correlated (r = 
0.26). 

 

Table 3: Age Effect in Camel Behavioral Time Utilization (Min/day) 
 Activity 

Adult Feeding Walking Ruminating Idling Others 

Young 111.67 85.00 101.00 87.25 26.50 
Adult 162.50 111.67 120.42 76.25 22.50 
t-values 0.35 -2.41 0.07 0.76 1.16 

 
Table 4: Correlated Values of Camel daily Activities (Min/day). 
 WT RT IT O 

 
FT  

 
0.75 ⃰⃰⃰ 

 
-0.46 ⃰ 

 
-0.69 ⃰⃰⃰ 

 
0.12ns 

WT   -0.15ns -0.73 ⃰⃰ ⃰ 0.31ns 

RT   -0.00ns 0.20ns 

IT    -0.26ns 

WT: Walking time, RT: Ruminating, IT: idle time, O: Others, ns: not significant 
 
DISCUSSION 
According to Sanon et al. (2007) and Iqbal and Khan 
(2001) feeding behaviour refers to any action of an 
animal that is directed towards the procurement of 
nutrients. The variety of means of procuring feed is a 
reflection of the diversity of food used and the type of 
animal. Cattle, sheep, goats and camels have different 
feeding behaviour on pasture due to the inherent 
characteristics of each species. The camel is said to 
be an opportunist capable of utilizing low quality 
forage when other forages are unavailable. 
Calculations on the time spent by the various 
categories of camel in this study were based on 
assumption that the behaviour of the animal at the 
time of observation is a representative of the interval 
time between observations. Results obtained in this 
study showed that season, sex and age had varying 
effects on the foraging behaviour of the camels. This 
agrees with the reports of Wardeh (1991) Ouedraogo-
kone et al (2008) and  Zhongqiu, 2013). 
Results revealed that grazing time varied significantly 
in the two seasons (Wet and Dry) as presented in 
table 1. The amount of time spent grazing during the 
wet season is higher than that of dry season although 
it is within the range found for most domestic 
ruminants (Forbs, 1995). This variation might not be 
unconnected with the forage availability in the wet 
season. Similar result was observed by Dodzi and 
Muchenze (2012) in some crossbred dairy cattle. 
However, Semiadi et al (1994) reported a contrast 
result in tropical deer which spent most of its time 
grazing during the dry season. This difference is 
attributed to specie variation. The decrease in feeding 
activities of ruminants in the dry season was also 
reported by Chaibou et al (2013). As feed resources 
decreases during the dry season, all animals increased 
the time allocated to resting, idling and other 
activities. This demonstrates the variability of feed 
resources in the study area and its effect as a limiting 
factor in livestock production (Sanon et al., 2005). 
This study also confirms the report of Diarra et al 

(1993) that the most critical period for ruminants is 
the late dry season in the Sahel zone. 
This study also observed a seasonal variation in the 
rumination time (Table 1). This starts only after the 
camels had been on the range for some time (Mengli 
et al., 2006). This is because a certain level of 
reticulo-rumen fill must be reached for an animal to 
start the process of rumination. The longer grazing 
time observed during dry season in this study 
suggests extensive selectivity which possibly resulted 
in a low rate of dry matter intake (Njidda and 
Olatunji, 2012). The little rumination time observed 
during the dry season is attributed to the lack of good 
quality fodder. During the dry season, the only 
available fodder in the study area consisted of shrubs, 
herbs and few fodder trees. This agrees with the 
findings of Devendra and Leng (2011) who reported 
that during dry season fodder trees and shrubs 
contribute significantly to livestock nutrition in the 
tropics. It further confirms the findings of Mengli et al 
(2006 and Zhongqiu (2013) who reported that 
ruminations is sometimes considered a plastic 
behaviour because several intrinsic and extrinsic 
factors influence that feeding behaviour. Other 
activities were found to also increase with decrease in 
the availability of fodder in the dry season which 
coincide with the camel breeding season (Umaru and 
Bello, 2013) in which the animals increase the time 
for resting, idling and other activities. 
The animal age was found to affects diet selection; 
grazing behaviour and tolerance to secondary 
metabolites (Forbs, 1995). The categorical differences 
in behavioural activities in this study seemed to be 
more attributed to age difference than sex. As the 
animals grow older, their metabolic requirements 
changes; thus older animals need less food and spend 
less time foraging (Wilson, 1984) compared with 
adults, young growing animals need diets higher in 
crude protein and energy and lower in fiber (Shawket 
et al., 2012).   
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In this study, young camels were observed to be 
facing difficulties eating some thorny plants which 
might have resulted in their spending more time on 
careful selection of smaller but more delicate plants to 
meet their nutritional requirements (Gervais, 2012).  
Particularly in the dry season, feeding on dry twigs 
and thorny plants seemed to make feeding a lengthy 
process to this category of camels. Body size which is 
closely related to age is the most common important 
factor among all intrinsic factors (Dereje and Uden, 
2005). The adult camels can feed on poor quality 
diets because of their low metabolic requirements to 
gut capacity ratio (Wilson, 1984). Metabolic 
requirement are allometrically related to body size, 
whereas gut capacity or rumen size is isometrically 
related to body size (Frazer, 1985), thus possibly 
explaining the reason why rumination was higher in 
the adult camels in this study. Therefore adult camels 
can extract more nutrients than the smaller calves 
because they can keep the food in the rumen longer. 
Moreover, in contrast with the young calves, adults 
have an advantage of extracting nutrients from low 
quality diets.  
Animals might find it difficult searching for food in bad 
weather especially when the temperature is high or 
too low. Younger camels were observed to be idle 
especially when the temperature is high. This explains 
the discrepancy in the Idling time between the adults 
and the younger calves. Iqbal and Khan (2001) 
reported that bad weather conditions change 

rumination and grazing behaviour of animals, hence 
the finding of this study corroborates their findings. 
The pattern of the correlation observed in this study 
on the camels behaviour (Table 4) was similar to that 
previously reported by Shirman et al (2012) for 
Holstein dairy cows. Feeding and rumination are the 
most important components of the behavioural study 
and are a function of seasonal availability and quality 
of the forages which are known to change the 
animal’s response to increased feeding time. 
Rumination was observed to start when the animal 
have ingested some feed indicating that it is a 
function of dry matter intake (Khorchani, 1992). No 
correlation was observed between rumination and 
idling times.  
Conclusion and Recommendations 
In can be concluded that camel spend most of its time 
feeding during the day and the feeding time is higher 
in the wet season which is related to the forages 
availability. Camels also behave differently during 
both wet and dry season and that adults and young 
calves behave differently. It was therefore deduced 
that foraging behaviour of the camel is attributed to 
age rather than the sex. Understanding the effect of 
season, sex and age of camel foraging behaviour is a 
powerful tool that can help the herders modify diet 
selection to increase the effectiveness of animals used 
to manage vegetation. It is therefore recommended 
that further studies on the effect of herding systems 
and plants condition on the grazing behaviour of 
camels be investigated. 
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