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Abstract: Studies on social organization and activity patterns of common warthog (Phacochoerus africanus Gmelin, 1788) 

was conducted in southwestern and northeastern Dabena Valley Forest from May 2016 to June 2018. These were in Gassi 

Controlled Area (GCHA) the southwestern part and in Haro Aba Diko Controlled Hunting Area (HADCHA); the northeastern 

part of the Valley. Group sizes of common warthogs whose center were on or very near the strip line transect were detected 

using binoculars and naked eyes. Population structure and group categories were recorded. Observations on diurnal activity 

patterns were carried out using naked eyes and binoculars. The duration of each activity was recorded using mobile electronic 

stopwatch. Continual scan sampling methods were used to assess the activity budgets of common warthog populations. The 

sounder size of common warthog population in GCHA was 246, in HADCHA, it was 652. The population size in the study 

areas showed a significant difference (χ
2
=18.78, df=1, P=0.05). The highest common warthog population sounder was formed 

by unidentified juvenile sex: 235 (26.5%), followed by sub-adult male: 191 (21%). During the wet season, the adult male 

common warthog population sounder size was significantly different (Mann– Whitney: U=1.5, P< 0.005) compared to the sub-

adult female. There were significant differences in walking (F122=6.65, P < 0.05) and vigilance (F122=26.21, P < 0.05) between 

GCHA and HADCHA during the wet season. Adult common warthogs spent the highest proportion of the daytime feeding 

(47.21%), followed by resting (14.29%) and walking (11.94%). 
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1. Introduction 

Common warthogs are communal animals with a flexible 

social structure [15]. They live in relative groups called 

sounders, consisting of one or more females with one or more 

successive litters [33]. Male warthogs usually depart from their 

natal groups before the age of two years [33, 39, 42]. Both 

sexes reveal a high degree of philopatry. Warthogs exist in 

clans, which comprise some groups of sounders whose home 

ranges overlap significantly with other sounders owing to the 

same clan [33, 42]. Common warthog group formation 

depends on sex, age and season of the year [42] Adult males 

seldom form sounders [15, 42]. Closely related philopatric 

females usually form a sounder as investigated by [18] and 

[35]. Grouping behavior in adult females is more complex, and 

two obvious reproductive strategies are practiced [42]. These 

constitute: adult females that rear their young alone and those 

that rear their young in sounders with other individuals. Hence, 

unidentified juvenile sexes of common warthogs are rarely 

seen alone [15, 42]. The tendency of sounder formation is 

limited by resource competition. Predation possibly influences 

sounder structure [39, 42]. Seasonal variation may influence 

group formation within and among ungulate species [18, 40]. 

Hence, common warthog grouping behavior changes as a 

function of season and become fragmented during the dry 

season because of competition for resources [33, 42]. Seasonal 
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changes in sounder size and their composition also depend on 

reproductive patterns and separation for parturition of females 

[18, 35]. Therefore, sounder formation benefits individuals of 

common warthogs through predator detection, increased 

vigilance and dilution effects [12, 42]. It also helps to locate 

food resources [42]. 

During the morning and afternoon hours when weather 

conditions are neither too cold nor too hot, looking for food 

is the primary consideration of most mammals [24, 28]. 

During the mid-day hours when conditions are hot, animals 

might need to move into shaded sites for resting [17, 23, 24]. 

However, there is variation in activity patterns of time budget 

among mammalian populations [2]. Hence, common 

warthogs are active during the day. They sleep in holes 

usually neglected by other animals during the night, which is 

unusual in other ungulates [15, 38]. 

Common warthogs scan their environment when they 

recognize predators and there is difference in forage quality 

between habitats [13, 15]. Scanning in warthogs is least in 

abundant grasses [6]. According to [13] and [15], olfaction 

together with vocalization and hearing, are important 

communication tools. Family groups communicate each 

other with different sounds as squeaks, growls, chirps, and 

grunts. Warthogs love to roll in mud [13]. The mud covers 

their hairless skin; keeping them cool and protecting them 

from biting flies and other insects [10, 38].  

2. Materials and Methods 

2.1. Description of the Study Areas 

Ethiopia is one of the East African countries rich in flora 

and fauna diversities. Common warthogs are widely 

distributed throughout DVF of western part of the country. 

To facilitate and manage the study, DVF was divided into 

two. The southwestern side of DVF was named GCHA and 

the northeastern side, HADCHA. The Dabena River borders 

the two (Figures 1 and 2). The vegetation type of the DVF 

was identified as Cumbretum- Terminalia, open grassland 

and riparian forest. DVF encompasses different medium 

sized and large mammalian species. These include; buffalo 

(Syncerus caffer), common warthog (Phacochoerus 

africanus), bush pig (Potamocherus larvatus), giant forest 

hog (Hylochoerus meinertzhageni), bushbuck (Tragelaphus 

scriptus), Guenther’s dik-dik (Madoqua guentheri) and 

waterbuck (Kobus ellipsipprymu). Vervet monkeys 

(Chlorocebus pygerythrus), olive baboon (Papio anubis), 

savanna baboon (Papio cynocephalus), blue monkeys 

(Cercopithecus mitis), colobus monkey (Colobus guereza), 

Aardvark (Orycteropus afer). These herbivores have a large 

impact on the savanna vegetation by changing and 

maintaining ecosystem properties such as nutrient cycling, 

productivity and plant species composition. It also harbors 

lion (Panthera leo), leopard (Panthera paradus), spotted 

hyaena (Crocuta crocuta), African civet (Civettictis civetta), 

cheetah (Acinonyx jubatus), honey badger (Mellovora 

capensis) and common jackal (Canis aureus) are among the 

large mammals species of the study area. The vegetations of 

the area provide forage and water sources for these wild 

animals. 

2.1.1. Gassi Controlled Hunting Area (GCHA) 

Gassi Controlled Hunting Area (GCHA) is located in the 

Oromia Regional State, BunoBedelle Administrative Zone. 

Most of the study sites lie in Meko and Dabohanna districts, 

along the Banks of the Dabena River. It is located 

approximately 600 km west of Addis Ababa. Gassi Controlled 

Hunting Area is situated in the southwestern part of Dabena 

Valley Forest (DVF), between 8°39’15’’ – 8°52’30’’ N 

latitude and 35°55’30’’ – 36°7’15’’ E longitude. The elevation 

ranges from 1,538 to 1689 m asl (Figure 1). Gassi and Miesso 

rivers drain in Dabena River. Dabena Valley Forest (DVF) is 

situated within the Didessa River sub-basin. Didessa River is 

the second catchment area of Abay basin next to Dabus, the 

largest drainage of the upper Blue Nile River Basin [7, 20]. 

Didessa and Dabus rivers drain the southwestern part of the 

basin, and contribute one third of the total flow of the Grand 

Ethiopian Renaissance Dam [8] which is the main sediment 

source of the Nile River [3]. Gassi controlled hunting area was 

demarcated as a controlled hunting area in 2007 with an 

estimated total area of 24,000 h at hat includes Combretum-

Terminalia woodland and riparian forest. 

2.1.2. Haro Aba Diko Controlled Hunting Area (HADCHA) 

Haro Aba Diko Controlled Hunting Area (HADCHA) is 

located in the Oromia Regional State, Buno Bedelle 

Administrative Zone of Ethiopia. It is approximately 550 km 

west of Addis Ababa on Addis Ababa, Nekemte-Gimbi road 

along the western lowland of the country. Haro Aba Diko 

Controlled Hunting Area is situated along the northeastern 

part of Dabena Valley Forest (DVF) between 8
o 

35’ 20’’ – 

8
o
45’ 55’’ N latitude and 36

o
 15’ 45’’– 36

o
20’ 10’’ E longitude. 

The elevation ranges from 1,646 to 1,720 masl (Figure 2). 

HADCHA was demarcated in 2007 with an estimated total 

area of 53,841 ha that includes savanna woodland and 

riparian forest. It is one of the controlled hunting areas in the 

western Ethiopia that could be used as the future carbon 

sequestration center of the country. 

 

Figure 1. Location map of Gassi Controlled Hunting Area. 
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Figure 2. Map of Haro Aba Diko Controlled Hunting Area. 

2.2. Methods 

Social organization and diurnal activity patterns of 

common warthogs were studied in Dabena Valley Forest 

(DVF) in (GCHA and HADCHA) from December 2017 to 

June 2018 that included wet and dry seasons. Data on social 

organization and diurnal activity of common warthog were 

collected from eight randomly assigned study sites: Robe, 

Desa, Gimbicho and Dodeta in HADCHA and Miesso, Seba, 

Lemana and Menjiko sites in GCHA. Group sizes of 

common warthogs whose centers were on or very near the 

strip line transect and diurnal activity patterns were detected 

using binoculars and naked eyes [11, 32, 41]. Population 

structure and group categories were recorded. Body size, 

shoulder height and tusk size or lengths were used to 

determine the approximate age [34, 42]. Sexual 

characteristics, presence and absence of teats and body size 

were used to determine sex. Stratification by group types that 

included adult males and females, sub-adult male and 

females and unidentified sex of juveniles were stratified by 

seasons and recorded in the data sheet [14, 32].  

The duration of each activity was measured using mobile 

electronic stopwatch. Each day was divided into three time 

blocks: morning (7:00 –10:00 h), mid-day (12:00 – 14:00 

p.m.) and afternoon (15:00 –18:00 h). Continual scan 

sampling methods were used as adopted by [16], [29], and 

[30] to assess the activity budgets of common warthog 

populations. Eight separate focal sample observations sites 

were randomly selected [5]. Four sightings were in 

Combretum–Terminalia woodland and two were in each of 

the grassland habitats and riparian forests. Focal animal 

observation was facilitated in the animal’s preferences for 

short grass areas during the wet season and on the newly 

growing grasses after fire during the dry season by sitting on 

strategic sites on elevated places and tree branches. When the 

observed animal disappeared from view, the time interval 

that the animals out of sight were recorded and another 

individual was randomly selected and monitored [29]. 

Frequent activities of male and female common warthogs 

in each sounder were detected and recorded on the data sheet 

at ten minutes interval time. Infrequent activities such as 

defecation, urination, alarm calling, and others were rejected 

to handle the major once [30]. Thus, a total of 1,024 

observations of daily activities of male and female common 

warthog were made during the wet and dry seasons of the 

study period. Daily activity data were collected from 16 

common warthog populations, 8 from each sex. Daily time 

budget of both sexes were calculated by summing all 

observations per day. 

The percentage of time engaged in the six main behaviors 

were calculated for each individual male and female of 

common warthogs by dividing the number of incident of a 

particular behavior by the total number of sightings within 

that time block [16, 30]. The behavioral data were then 

organized across all the sites and averaged for each sex and 

season. 

Σ �recorded activity X�

Σ �recorded of all activities�
� 100% 

The following were the main behaviors observed: 

1. Feeding – stand/walk and eat 

2. Resting – lying on the ground 

3. Walking/ running– moving and override 

4. Vigilance– watchfulness and careful observation of the 

animal, whilst standing, assumes an alert posture and 

stares fixedly on a specific point with both ears forward; 

the animal may produce an alarm snort or stamp the 

ground with one leg. 

5. Salt licking– digging the ground 

6. Wallowing– rolling in the mud: undulating in water 

containing ground 

2.3. Data Analysis  

Time spent by adult males and females dedicated to the six 

main behavioral activities during the three time blocks were 

compared using M±SE with the data pooled for both seasons 

and sex [30]. ANOVA was used to evaluate the mean 

duration of time engaged in the major behavioral activities. 

Mann–Whitney U test was used to compare differences 

between two sounders of common warthog populations 

across each study sites [9, 36]. The percentage and mean time 

attained of each major behavioral activities of adult common 

warthog individuals during the wet and dry seasons were 

calculated using Chi–square test. It also identified the 

behavioral variation found between the two study areas [29, 

30]. 

3. Results 

The largest adult male of common warthog sounder size 

was 88 in HADCHA and the smallest was in GCHA (29). 

But, the variation was not significant (χ
2
=4.32, df=1, 

P=0.05). Adult female group size was maximum in 

HADCHA (118) and minimum in GCHA (46). They 

revealed significant differences (χ
2
=5.67, df=1, P=0.05). 

Sub–adult male group size was highest in HADCHA (139) 

and lowest in GCHA (52) and they were significantly 
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different (χ
2
=5.88, df=1, P=0.05). The maximum sub–adult 

female group size was hosted by HADCHA (134) and the 

minimum by GCHA (54). They were significantly different 

(χ
2
=5.83, df=1, P=0.05). The largest unidentified juvenile 

sex group size was recorded in HADCHA (173) and the 

smallest in GCHA (65). They revealed significant variation 

(χ
2
=6.78, df=1, P=0.05). All sounder size of common 

warthog population in GCHA was 246 and in HADCHA, it 

was 652 totaling 898 during both seasons. Therefore, they 

showed significant differences (χ
2
=18.78, df=1, P=0.05) 

(Figure 3). 

The highest common warthog population sounder was 

formed by unidentified juvenile sex as 235 (26.5%), 

followed by sub-adult male 191 (21%). The lowest by adult 

male was 117 (13%) in both study areas during the wet and 

dry seasons. There was a significant difference (χ
2
=16.12, 

df=4, P=0.001) among the common warthog population 

sounder of the study areas (Figure 4). In GCHA, sounder 

size of adult males (χ
2
=2.51df=1, P=0.05), sub-adult males 

(χ
2
=3.52df=1, P=0.05) and unidentified juvenile sex 

(χ
2
=3.11df=1, P=0.07) were not influenced by seasons. In 

contrast, sounder size of adult females (χ
2
=5.68 df=1, 

P=0.05) and sub-adult females (χ
2
=5.46 df=1, P=0.05) were 

influenced by season. Post hoc comparisons revealed adult 

female and sub-adult female sounder sizes were 

significantly larger during the dry season than the wet 

season in GCHA (Table 1). During the wet season, adult 

males of common warthog population sounder size was 

significantly different (Mann– Whitney: U=1.5, P< 0.005) 

from sub-adult females. Sounder size of AF and SAM 

(U=7.5, P< 0.005), AF and SAF (U=7, P< 0.005), and AF 

and UJS (U=6, P< 0.005) were significantly different. In 

GCAH during the dry season, AM and AF, AM and SAM, 

AM and UJS and AF and SAM sounders were significantly 

different (P< 0.005) (Table 1). 

In HADCHA, sounder size of adult males (χ
2
=2.08df=1, 

P=0.05), sub-adult males (χ
2
=3.07df=1, P=0.05) and sub-

adult females (χ
2
=3.61df=1, P=0.05) were not influenced by 

seasons. Contrary to this, sounder size of adult female 

(χ
2
=5.16df=1, P=0.05) and unidentified juvenile sex 

(χ
2
=6.01df=1, P=0.05) groups were influenced by season. 

Post hoc comparisons revealed adult male, adult female and 

unidentified juvenile sex sounder sizes were significantly 

larger during the dry season than the wet season in HADCHA 

(Table 1). In HADCHA during the wet season, AM and AF 

(U=3, P< 0.005), AM and SAM (U=2, P< 0.005), AM and 

SAF (U=3, P< 0.005), AF and SAM (U=4.5, P< 0.005), and 

AF and SAF (U=5.5, P< 0.005) sounder size were 

significantly different. On the other hand, sounder size of AF 

and UJS, SAM and SAF, SAM and UJS, and SAF and UJS 

were significantly different (P< 0.005). In HADCHA, the 

sounder size of AM and AF (U=2.5, P< 0.005), AM and 

SAM (U=1.5, P< 0.005), AM and SAF (U=2, P< 0.005), and 

AF and SAM (U=5, P< 0.005) showed significant variations 

during the dry season. Furthermore, AF and SAF (U=3.5, P< 

0.005), SAM and SAF (U=7.5, P< 0.005), and SAM and UJS 

(U=2, P< 0.005) were significantly different (Table 1). 

Table 1. Seasonal variation in sounder size of common warthog in GCHA 

and HADCHA. 

study site 
Season Sounder 

Total 
AM AF SAM SAF UJS 

Miesso w 2 5 3 3 4 17 

 
d 5 6 7 8 11 37 

Seba w 3 7 6 7 7 30 

 
d 6 8 11 10 11 46 

Lemana w 1 3 4 3 4 15 

 
d 3 5 5 7 6 26 

Menjiko w 2 4 5 6 7 24 

 
d 7 8 11 10 15 51 

Robe w 5 7 8 9 12 41 

 
d 10 14 16 15 22 77 

Desa w 7 11 13 12 21 64 

 
d 13 17 20 21 26 97 

Gimbicho w 11 16 20 18 23 88 

 
d 16 20 21 22 27 106 

Dodeta w 9 12 16 15 18 70 

 
d 17 21 25 22 24 109 

AM=adult male, AF=Adult female, SAM=sub-adult male, SAF=sub-adult 

female, UJS=unidentified juvenile sex 

The two study areas showed significant variations in sub-

adult female (F1,6=15.9, P < 0.05) and in unidentified juvenile 

sex (F1,6=26, P < 0.05) per study site during the wet season. 

Consequently, HADCHA supported more mean number of 

sounders of common warthogs than GCHA (Figure 5). 

During the dry season, the mean number of adult male 

common warthogs per study site was 5.25± 0.85 in GCHA 

and 14 ± 1.58 in HADCHA. Thus, there were significant 

differences between the study areas in adult male (F1,6=23.71, 

P < 0.05), adult female (F1,6=41.33, P < 0.05) and sub-adult 

male (F1,6=25.41, P < 0.05) sounders per study site during the 

dry season. Haro Aba Diko Controlled Hunting Area had 

more mean number of common warthog population sounders 

than GCHA during the dry season (Figure 6). 

 

Figure 3. Common warthog group size in GCHA and HADCHA. 

AM=adult male, AF=Adult female, SAM=sub-adult male, SAF=sub-adult 

female, UJE=unidentified juvenile sex 
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Figure 4. Common warthog sounder size contribution in both study areas. 

 

Figure 5. Common warthog sounder M±SE per study site in GCHA and 

HADCHA during the wet season. 

 

Figure 6. Common warthog sounder M±SE per study site in GCHA and 

HADCHA during the dry season. 

In GCHA, the mean duration of time adult females spent 

feeding was 7.62±0.48 followed by resting 2.2±0.34 during 

the dry season. During the wet season, the mean duration of 

time adult males allocated for feeding was 7.37±0.49 

followed by resting (1.8±0.28). They did not show significant 

difference in feeding (F1,22=0.13, P > 0.05) and resting 

(F1,22=0.13, P > 0.05). However, the mean time adult males 

engaged in walking (1.98±0.13) and vigilance (1.75±0.16) 

was higher than adult females. Hence, adult males and adult 

females showed significant variation in walking (F1,22=15.9, 

P < 0.05) and in vigilance (F1,22=19.64, P < 0.05) during the 

wet season in GCHA (Figure 7). 

 

Sex and behavioral activities 

Figure 7. Behavioral activity patterns of Adult male (AM) and Adult female 

(AF) common warthogs in GCHA during the wet season. 

During the dry season, the mean duration time adult 

females engaged in feeding was 7.7±0.49 followed by resting 

(2.4±0.33). Similarly, the mean duration of time adult males 

spent feeding was 7.33±0.48 followed by resting (1.86±0.27) 

in GCHA. These were insignificantly different in feeding 

(F1,22=0.17, P > 0.05) and resting (F1,22=1.59, P > 0.05. 

However, the mean time adult males engaged in vigilance 

(2.38±0.87) was higher than adult females (1.99±0.86) in the 

same behavioral activity. Hence, they showed significant 

variation (F1,22=9.8, P < 0.05) between adult males and adult 

females during the dry season in GCHA (Figure 8). 

 

Sex and behavioral activities 

Figure 8. Behavioral activity patterns of Adult male (AM) and Adult female 

(AF) common warthogs in GCHA during the dry season. 

The mean time used by adult females feeding was 

8.33±0.39 which was 7.68±0.43 by adult males during the 
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wet season in HADCHA. However, there was no significant 

difference in feeding (F1,22=1.2, P > 0.05) However, the mean 

time adult males spent for walking (2.04±0.1) and vigilance 

(1.52±0.16) was higher than that of adult females for walking 

(1.42±0.11) and vigilance (0.98±0.1). They revealed 

significant variation in walking (F1,22=16.2, P < 0.05) and in 

vigilance (F1,22=23.5, P < 0.05) during the wet season in 

HADCHA (Figure 9). 

 

Sex and behavioral activities 

Figure 9. Behavioral activity patterns of Adult male (AM) and Adult female 

(AF) common warthogs in HADCHA during the wet season. 

 

Sex and behavioral activities 

Figure 10. Behavioral activity patterns of Adult male (AM) and Adult female 

(AF) common warthogs in HADCHA during the dry season. 

During the dry season, the mean duration of time adult 

females engaged in feeding was 8.26±0.37 followed by 

resting (3.15±0.33). Similarly, the mean duration time adult 

males allocated for feeding was 7.96±0.38 followed by 

resting (2.93±0.4) in HADCHA. These showed insignificant 

differences in feeding (F1, 22=0.31, P > 0.05) and resting 

(F1,22=0.13, P > 0.05). However, the mean duration of time 

adult males spent for vigilance (1.79±0.07) was higher than 

that of adult females (1.48±0.08). Hence, they showed 

significant variation (F1,22=6.67, P < 0.05) during the dry 

season in HADCHA (Figure 10). 

The mean duration of time adult females engaged in 

walking (2.34±0.17) and in vigilance (1.84±0.08) was more 

in GCHA than in HADCHA walking (1.84±0.08) and 

vigilance (1.48±0.08). Salt licking was higher in HADCHA 

(1.88±0.2) than in GCHA (1.44±0.1) during the dry season. 

There were no significant variations (P > 0.05) in adult 

females engaged in feeding, resting and wallowing between 

GCHA and HADCHA (Table 2). In contrast, there were 

significant variations in walking (F1,22=6, P < 0.05), vigilance 

(F1,22=16.99, P < 0.05) and salt licking (F1,22=7.24, P < 0.05) 

between the two study areas. 

Table 2. Behavioral activities of Adult female (AF) warthogs in GCHA and 

HADCHA during the wet and dry seasons. 

Behavioral GCHA HADCHA 

activities Wet Dry Wet Dry 

Feeding 7.62±0.48 7.7±0.49 8.33±0.37 8.27±0.32 

Resting 2.21±0.34 2.4±0.33 2.23±0.38 3.15±0.33 

Walking 1.3±0.11 2.34±0.17 1.42±0.12 1.84±0.08 

Vigilance 0.94±0.16 1.99±0.86 0.98±0.1 1.48±0.08 

Salt licking 1.09±0.12 1.44±0.1 1.33±0.12 1.88±0.2 

Wallowing 1.12±0.17 1.38±0.11 1.23±0.2 1.6±0.19 

The mean duration of time adult male allocated for feeding, 

resting, walking, vigilance, salt licking and wallowing in 

GCHA and HADCHA were comparable (Table 3). Hence, 

there were no significant variations (P > 0.05) when adult 

male engaged in all behavioral activities between GCHA and 

HADCHA during the wet season. 

During the dry season, adult males attained more mean 

duration time walking (2.6±0.16) and vigilance (2.38±0.87) 

in GCHA than walking (2.09±0.1) and vigilance (1.79±0.07) 

in HADCHA (Table 3). Hence, there were significant 

differences in walking (F1,22=6.65, P < 0.05) and vigilance 

(F1,22=26.21, P < 0.05) between GCHA and HADCHA. 

However, other behavioral activities showed insignificant 

variation between the study areas 

Table 3. Behavioral activities of Adult male (AM) warthogs in GCHA and 

HADCHA during the wet and dry seasons. 

Behavioral GCHA HADCHA 

activities Wet Dry Wet Dry 

Feeding 7.37±0.49 7.33±0.48 7.68±0.43 7.96±0.38 

Resting 1.8±0.28 1.86±0.27 2.11±0.32 2.93±0.4 

Walking 1.98±0.13 2.6±0.16 2.04±0.1 2.09±0.1 

Vigilance 1.75±0.16 2.38±0.87 1.52±0.08 1.79±0.07 

Salt licking 1.0.9±0.14 1.44±0.11 1.15±0.1 1.61±0.1 

Wallowing 0.92±0.15 1.35±0.15 1.16±0.19 1.42±0.16 

Adult common warthogs spent the highest proportion of 

their daytime in feeding, followed by resting and walking. 

Less frequently observes behavioral activities were in salt 

licking and wallowing in GCHA and HADCHA during wet 

and dry seasons. Thus, there were significant differences 
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observes (χ
2
=18.91, df=5, P=0.05) in the proportion of time 

among diurnal activities in both the study areas (Table 4). 

Table 4. Proportion of behavioral activities engaged by Adult female (AF) 

and Adult male (AM) common warthogs in GCHA and HADCHA during the 

wet and dry seasons. 

Activity 
GCHA HADCHA Total 

%AF %AM %AF %AM 
 

Feeding 11.73 11.23 12.52 11.73 47.21 

Resting 3.49 2.8 4.31 3.69 14.29 

Walking 2.77 3.52 2.48 3.17 11.94 

Vigilance 2.24 3.18 1.91 2.55 9.88 

Salt licking 1.94 2.11 2.48 2.12 8.65 

Wallowing 1.91 1.8 2.19 1.99 7.89 

Total 
    

99.86 

4. Discussion 

Group size is vital for precise estimation of wildlife 

population abundance [21]. It is influenced by availability of 

food, predation, and deforestation pressures. Predation, 

timing of the reproductive cycle and number of young born 

also put their impact on population group size [25]. The cost 

and benefits of grouping of individuals are mainly reliant on 

the amount of the groups with average individual fitness 

maximized at an optimal group size. The distribution of 

group size depends on the age and sex of the animals in a 

particular habitat [42]. In the present study, HADCHA 

comprised larger sounder size of common warthog 

population than GCHA. This might be due to lower resource 

competition, anthropogenic pressure, and predation risk in 

HADCHA than in GCHA. Other studies found lower 

common warthog group sizes than the present study in 

Diregudo Forest of Gololcha of southeast Ethiopia [1], 

iMfolozi Game Reserve (iGR) in the KwaZulu/Natal 

Province of South Africa. The finding in iMfolozi Game 

Reserve (iGR) in the KwaZulu/Natal Province of South 

Africa was higher than the one in the present study [42]. 

During the present study, unidentified juvenile sex 

followed by sub–adult male and females formed the highest 

common warthog population in the study areas during both 

seasons. The finding of the present study was consistent with 

the higher value of sub–adult female, unidentified juvenile 

sex and sub–adult males common warthog population groups 

but lower than adult females and males groups observed in 

Diregudo Forest of Gololcha of southeast Ethiopia [1]. 

Likewise, the finding of the present study was comparable 

with the one recorded in iMfolozi Game Reserve in the 

KwaZulu/Natal Province of South Africa [42]. In the present 

study, the numbers of adult males and sub–adult males of 

both study areas, unidentified juvenile sex in GCHA and 

sub–adult females of common warthog population groups in 

HADCHA were not influenced by season. In contrast, the 

number of adult females in both study areas and sub–adult 

females in GCHA and unidentified juvenile sex common 

warthog populations in HADCHA were influenced by season 

and significantly larger during the dry season than the wet 

season. Adult female common warthog group was related to 

changes in environmental variables and costs of reproduction 

during the wet season [42]. The finding of the present study 

was comparable with iMfolozi Game Reserve in the 

KwaZulu/Natal Province of South Africa that the number of 

adult males and unidentified juvenile sex were not influenced 

by season whereas the number of adult females was affected 

by seasonal variation [42]. 

Foraging increases heat load of the animal through 

muscular activity and exposure to direct and indirect solar 

radiation [23]. The mean time of adult females and adult 

females involved in feeding was not influenced by season. 

This might be due to both sexes exhibiting similar patterns of 

feeding behavior during both seasons. During the present 

study, there was no significant variation between GCHA and 

HADCHA in mean duration of time that both sexes spent 

feeding during both seasons. This might be due to the 

similarity in the pattern of feeding across the study areas and 

both sexes increased mean duration of time allocated for 

feeding to meet their daily energy requirements. 

Common warthogs seek shade during the mid-day time 

block. They usually lack significant dermal fat, which 

facilitates heat dissipation [39]. The mean time of adult 

females and adult males engaged in resting was not impacted 

by season. This might be due to both sexes becoming equally 

sensitive to extreme high temperature and showing 

comparable patterns of resting behavior during both seasons. 

Moreover, there was no significant variation between GCHA 

and HADCHA in the mean duration of time adult females 

and adult males spent for resting during both seasons. This 

might be due to the uniformity of the daily ambient 

temperature of DVF in GCHA and HADCHA. 

Ungulates are engaged in walking more when food 

availability is scarce or when food sources are patchily 

dispersed [19]. On the other hand, warthogs often walk 

away to avoid humans and predators [15]. The mean time 

adult females and adult males of common warthogs walked 

was not subjected by season in HADCHA. This could be 

due to the shortage of food during the hotter period in 

GCHA than in HADCHA. Hence, both sexes of common 

warthogs walked more in search of food during the dry 

season in GCHA than in HADCHA. There was no 

significant variation between GCHA and HADCHA in the 

mean duration of time that adult females and adult males 

spend for walking during the wet season. But, both sexes of 

common warthogs took more time to walk in GCHA than in 

HADCHA during the dry season. This might be due to the 

extended time taken for walking to look for food when 

biomass and quality of the ingested food decline during the 

dry season [23]. 

Vigilance requires limited resources such as time and 

visual attention [5]. Hence, vigilance conflicts with other 

behavioral activities, like feeding, resting, salt licking, and 

wallowing [37]. The mean duration of time that adult males 

took part in vigilance was subjected by season, and it was 

high during the dry season. This might be due high rate of 

vigilance in predation risk area. Females need high energy 

requirements for their offspring and prioritize foraging and 
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they benefit from the presence of vigilant males [31, 37]. 

The need of salt in mammals is exhibited primarily in spring 

and summer and is attributed to seasonal needs of minerals in 

response to metabolic acquisition [22, 27]. During the current 

study, the mean time adult females of both study areas and 

adult males of GCHA engaged in salt licking was influenced 

by season. This might be due to the reproductive activity of 

adult females frequenting salt lick sites higher than their male 

counterparts in the study areas [2, 26]. In the present study, 

there was no significant variation between GCHA and 

HADCHA in mean the duration of time both sexes spent for 

salt licking. This might be due to comparable warthog 

attraction of licking sites in the study areas. 

Common warthogs lack functional sweat glands. Hence, 

they wallow in the mud to lower their body temperature. 

Wallowing also serves to combat ectoparasites by rubbing 

against trees [4]. The mean time adult females of both study 

areas and adult males of HADCHA engaged in wallowing 

varied based on season. Wallows are used frequently during 

the summer months when animals behaviorally try to reduce 

their heat load and thermoregulation [4]. In the present study, 

there was no significant variation between GCHA and 

HADCHA in the mean duration of time both sexes allocated 

for wallowing during both seasons. This might be due to 

insignificant variation of weather conditions in the present 

study areas. 

5. Conclusion  

Common warthogs socially exist in different sounder size. 

The highest common warthog population sounder was 

formed by UJS. Activity patterns of common warthogs were 

associated with ambient temperature and intensity of solar 

radiation in both study areas. However, there were significant 

difference among diurnal activities in the mean duration of 

time engaged by common warthog. These were based on 

their physiological interest and physical barrier avoidance. 

Similarly, there were variation between AF and AM in the 

mean length of time allocated for various diurnal activities. 

Season also affects the mean length of time engaged in 

different activities. Like many large herbivorous animals, 

common warthog population also spent majority of their 

diurnal time for feeding. Some activities showed inverse 

correlation with other behavioral activities. Thus, each 

behavioral activity of the common warthog peaked during its 

particular time block of the day. 
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