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Abstract- The study deals with the population size, habitat association of common warthog (Phacochoerus africanus) 
and their impact on agricultural crops was carried out in Diregudo forest. To conduct the animal survey the forest were 
divided in to three habitats namely mixed grass land, bush land and wood land. Depending on the vegetation type 
representative habitats were randomly selected in each habitat animal survey was conducted using line transects. 
Fefteen line transects were laid down and along each line transect animal survey was conducted. The study was carried 
out by means of a semi-structured questionnaire along with one focus group discussion at each kebale was held. For 
data analysis SPSS version 19computer software and descriptive statics were used. During study period the maximum 
number of common warthog recorded was 50 during the wet season and the lowest 41 during the dry season. The 
highest population was observed in Koji mixed grassland (43) accompanied by Qumbile Bush land (28) and the lowest 
population was observed in laga allo wood land (20 during wet and dry season). The present study indicates that 
18.68%, of warthog population was adult male, 23.08%%, of the warthog population was sub adult female, 27.47% 
was adult female and 16.48% of the population was young ones. Age category was recognized as important factor for 
the attitude of communities towards the reserve area. The majority of 59 % of the respondents > 59 age group had 
negative attitude towards the forest. 43.2% of illiterate respondents show the negative attitude towards protected area 
and the high school and elementary educational level had positive attitude towards the reserve area. Damaging crops by 
the Warthog resulted in the majority (69.86 %) of respondents to reflect as a harmful animal on their livelihood. 
Furthermore, the common warthog damage crop both day and night time. Wheat is the second preferable crop next to 
maize. Guarding was considered as the most and successful defensive way to reducing the damage of their crops from 
the animal in the area. Encroachment activities from the people have the greatest challenge to the survival of the 
warthog in the forest. If not prominent action is taken to solve the problems, the forest will no longer act as 
conservation area. Because of this the right conservation procedures have to be made and the way community became 
benefited from conservation in various ways 
 
Index Terms- impact on agricultural crops, habitat association, population size warthog. 
 

I. INTRODUCTION 
1.1.Background of the Study 
ommon Warthog (Phacochoerus africanus) is found in many parts of sub-Saharan Africa. Common Warthogs are 

the only African pigs which are typical open country species, as evidenced by characteristic grazer morphology and 
behavior. Even though they are mostly grazers, their diet is not restricted to grass, such as roots, fruit, and small 
mammals, reptiles, and birds. They are restricted to various types of savanna grasslands, open bush lands, and 
woodlands, usually not far from nearby water source (d'Huart et al., 2011). The transformation of this wood lands, 
forests, savannah and other ecosystems into agrarian areas or urban agglomerates as a consequence of the increasing 
demand for land, food production, energy and raw materials, has led to a dramatic decrease in wildlife habitats (Eyebe 
et al., 2012). The gradual loss of habitat has led to increasing conflict between humans and wildlife (Edward Frank, 
2012). 
         Common warthogs (Phacochoerus africanus) are inhibited on the savannah grasslands in almost all of Africas 
sub-Saharan countries (Berger et al., 2006). Warthogs have missing in some areas where the human population is 
growing and are therefore in some countries found only in reserve areas (Muwanika et al., 2006). They are non-
migratory and vigorous during the day and they sleep in holes commonly abandoned by other animals during the night 
(d’Huart & Grubb, 2001). Females live in small family groups with their offspring and the males live lonely or in 
single groups (Berger et al., 2006). The common warthog (P. africanus), is found mainly in eastern Ethiopia, Somalia 
and northern Kenya (Sommerlatte and Umar 2000). 

C 
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         Wildlife protection is a complex challenge currently being faced by the conversationalists around the world 
(Eniang et al., 2011). In view of the fact that nowadays there is no corner of this earth where human wildlife conflict 
does not exist in one form of another (USDA, 2004). However it is more intense in tropics and in developing countries, 
where husbandry and crop production are important activities of farmers livelihoods and earnings (Treves et al., 2006). 
The adverse impacts of human wildlife conflict on environment and wildlife conservation activities are the clearing of 
vegetation that resulted for the loss of wildlife habitat that forcing animals to crop distraction, followed by decline in 
wildlife populations (Treves et al., 2006). Agricultural activities are expanding that leads to forests encroachment, 
habitat destruction and further to human wildlife conflict which in turn lead the farmers have increasingly lost crops to 
pests/problem causing animals (Joseline, 2010). Common warthogs are also well-known to cause damage to deferent 
crops (African Wildlife Foundation, 2005). 
         Largely, crop raiding is the main sources of conflict between wild animal and rural people in the world (Distefano 
et al., 2010). Which includes wildlife moving from their natural habitat on to agricultural land to feed on the crops that 
humans grow for their own consumption (Ojo et al., 2010) Primate crop-raiding has been recorded in at least 73 
species in nearly all range countries varying from raiding small garden crops to raiding commercial plantations 
(Warren, 2003). Warthogs are also identified to cause of damage to varies agricultural crops like wheat and peanut 
crops (African Wildlife Foundation, 2005). Competition for food between human and non-human primates can have 
significant impact on both agricultural yields and human nutritional status (Fuentes, 2006). Because of this 
communities perceive conservation of wildlife and their habitat often negatively. Moreover they are not willing of 
participating in preservation. For the reason that, rather than they getting immediate benefit from conservation they are 
repeatedly affected by their negative impact (Thorton et al., 2006). The people within and around Diregudo forest are 
small scale farmers who entirely depend on subsistence agriculture for their livelihoods. Because of this some farmers 
around Diregudo complain that the wild mammals such as warthog, Bush pig, Baboon etc are damaging their crops like 
wheat, burly, maize and other crops. Therefore, the present study was initiated to assess the population size habitat 
association and the various dimensions of warthog impact on agricultural crops in the area. 
 

II. MATERIAL AND METHODS 
3.1. Description of the Study Area 
         The study was conducted in Bale zone, Diregudo forest along with sub part of Kubayo forest is located in south-
eastern of Ethiopia, which is located very close to Jara town in Gololcha district, (Figure 1) and is located at 7oN-7 .5’ 
N latitude and 4oE -4.5’E longitude with and an elevation of 2000-2300. The study area covers 1424ha. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 1 Map of the study area 
3.2. Materials and Methods 
3.2.1.    Materials Used 
         Materials used for the study comprise: note book, pen, calculator, binocular microscope, digital camera, GPS, 
field guides, data sheets, Sleeping bag and rain coat. 
 
3.2.2.    Methods 
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3.2.2.1. Reconnaissance survey 
         Initial field visit was carried out during January 2015. This is to become familiar with the study area such as 
geographical situation and social structure. It also helps to identify socio-economic and bio-physical conditions of 
community. Similarly, this will frequent to visits to the area, because the environment is created to come closer and 
work with local people. 
3.2.2.2. Sampling design 
         Based  on  the  topography  and  vegetation types,  the  total  area  of  the  study  was divided  into  three different 
habitat types namely mixed grass land, Bush land, and wood land. The study area includes 14.24 km².  Consequently, 
the sampling area covers about 39.82% of the study area. Based on the vegetation types and area of the habitat the 
sampling area of mixed grassland comprises about 1.6km², bush land comprises about 2.304km², while wood land 
comprises about 1.77km². Based on natural and artificial boundary Fifteen (15) line transects were laid down randomly 
in the study area. In Koji mixed grass land four transects averagely with the length of 2km and widths of 200m were 
laid down. In Qumbile bush land a total of six transects averagely with the length of 3.2km and width of 120m were 
laid down. While in Lagaallo wood land five transects averagely with the length of 2.36km and width of 150m were 
laid down. Survey was made during the daytime with the help of three trained scouts. During the survey of common 
warthog, detailed observations were made. This is used to categorize the populations into their related age groups. 
         Information on the approximate demographic composition and structure, such as age class and sex ratio, was used 
to predict the general trend of common warthog population to understand whether it is declining, increasing or stable. 
The density of animal in the study area was also calculated. This provided the information on the preference of 
common warthog. 
 
For questioner survey, the study applied a simplified formula provided by Yamane (1967:886) as used by 
 
Israel, (1992) to determine the required sample size at 95% confidence level, and 5% level of precision. 
 
𝑛𝑛 = 𝑁𝑁 
        1+𝑁𝑁(𝑒𝑒)2 
 
Where, n=sample size 
N= total population 
e= precision level (sampling error) Where, n=? N= 3173 
Therefore, 355 households were selected from the three peasant association for the questioner survey. 
 
3.2.2.3. Data Collection 
         Based on the topography and habitat type, the total area was divided in to three habitats based on artificial and 
natural boundaries. In each habitat, line transect sampling technique was carried out to investigate the habitat 
preference of common warthog. Both dry and wet seasons were included. Data were also gathered by semi-structured 
interview, focus group discussion and direct observations. 
 
3.2.2.3.1.    Animal Survey 
         Survey was carried out using direct observation by using binoculars on foot during the study period. Animal 
survey was conducted when common warthog is most active with good visibility in the morning (6.00– 
10.30 hours) and in the afternoon (17-18 hours) (Tewdros Kumssa and Afework Bekele, 2008). The population 
estimation of Common warthogs in Diregudo was conducted by sample survey using line transect method. Data on the 
sex and age category were also collected following methods (Laws and Clough 
1966, 1969) to predict the population probability of common warthog in the future. The categories used were adult 
male and adult female, sub adult male and female, and young. 
 
3.2.2.3.2.    Questionnaire survey 
         The present study was carried out by means of a semi structured questionnaire. The household data was collected 
using a semi-structured survey design, following a similar format to that used by Maddox (2003). The questionnaire 
was administered to farmers within their farm and/or residence (Hill, 2000), at a random manner based, and different 
age groups. To assess impacts of common warthog on agricultural crops around the forest, a standard questionnaire 
survey was conducted on the settlers in and around the forest. The actual data collection was carried out on 355 
households (11% of local community). The questionnaire was designed to understand overall situation of the warthog 
impact on agricultural crop at a distance from the 
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protected area boundary and their impact on the conservation area within the range of 0–6 km. The data collected from 
sampled households using questionnaire was about household characteristics, farmer’s perception and problems of the 
pest condition, the attitude of individuals towards the animals in & around the forest. 
 
3.2.2.3.3.    Focus group discussion 
         Focus group discussions and open-ended responses were held in the peasant associations to discuss the issues. 
Three group discussions (one at each kebele) were conducted. At each group comprises 15-20 individuals. During 
group discussions, the investigator was began the discussion by stating some of the clarification and responses from 
people interviewed and from questionnaires. The meetings were held with the kebele leaders and Barcha conservation 
cooperation leaders. Focus group discussion was composed of participants, comprising of village members who are 
aware on the history and patterns of settlement in the village, population size of common warthog and its impact on 
agricultural crops. Group discussions were used as a complement for the questionnaires. Participants were selected 
based on their age and duration of residency in the area. Participants were invited to discuss issues according to their 
convenience. Information collected from group discussion was collated and summarized using a text analysis method, 
and is presented in a narrative fashion. 
 
3.2.3.     Method of Data Analysis 
         Various techniques were used for the analyses and presentation of the data. The collected data was analyzed using 
SPSS version 19 and descriptive statistics and chi square were used. Animal density was analyzed using the formula. 
 
         N 
𝐷𝐷 =    a 
 
Where D=density 
N=Number of individual animal and  
a= Sample area 
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III. RESULTS 
4.1. Population Estimation of Common Warthog 
        Division of the study period into wet and dry seasons was vital in order to examine the influence of the seasons on 
the vegetation cover and thus on the distribution of the wildlife. Table 1 indicates the common warthog observed in 
different habitat during the present investigation. The maximum number of common warthog recorded was 50 during 
the wet season and the lowest 41 during the dry season. Table 1 revealed that the highest population was recorded 
during august and the lowest in January. On the other hand 24 warthogs during wet season and 19 warthogs were 
observed during dry seasons in Koji grass land. Data of the animal survey in Qumbile Bush land given in Table 1 
revealed the presence of 15 and 13 warthogs during wet and dry season respectively in the area. In addition to these, 
only 11 warthog during wet and 9 warthogs during dry season were observed in laga allo wood land. But the number of 
individual animal during wet season was not statistically significant (x² = 5.3, df =2, P>0.05) 
 

Table 1 Common warthog recorded in the study area during wet and dry seasons 
 
Season Koji mixed 
 
Grassland 

Qumbile 
 
Bush land 

Lagaallo 
wood 
land 

Total 

 
 
 
 
 
Wet season(July to October) 

 
 
 
24 

 
 
 
15 

 
 
 
11 

 
 
 
50 

 
Dry season(December to January) 

 
19 

 
13 

 
9 

 
41 

Total/Average 21.5 14 10 45.5 

 
4.1.1. Sex age structure 
        The number of adult male, adult female, sub adult male, sub adult female and young  of common warthog in the 
whole study area was 17, 25, 13, 21, 15, respectively. Adult male comprised 18.68%, adult female 27.47%, sub adult 
male 14.29%, sub adult female 23.08% and young 16.48% (Table 4). Entirely 46 females, 30 males, and 15 young 
were observed both during wet and dry season. However; the largest number of female sex group did not show 
statically significant differences. (X²= 0.34, df = 1, P >0.05). 

 
Table 2 Sex age structure 

 
Damage category Age and sex category 
 
 
Season AM AF SAM SAF Young Total 
 
 
 
 
 
Wet season(July to October) 

 
 
 
9 

  
 
 
13 

 
 
 
8 

 
 
 
12 

 
 
 
10 

 
 
 
50 

 
Dry season(December to January) 

 
8 

  
12 

 
5 

 
9 

 
5 

 
41 

Total/Average  17 25 13 21 15 91 

(AM=Adult male, AF=Adult female, SAM=Sub adult male, SAF=Sub adult female) 
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4.1.2.    Sex and age ratio 
        The sex and age ratio of Common warthog is given in Table 3. The sex ratio of adult male to adult female was 
1.00:1.4. The sub adult male to sub adult female sex ratio was 1.00:1.5, male to female was1.00:1.4, sub adult male to 
adult male was 1.8:1, sub adult female to adult female was 1.00:1.08 and adult male to adult female was 1.00:1.5. The 
sub adult male to sub adult female sex ratio was 1.00:1.8, male to female was1.00:1.6, sub adult male to adult male was 
1.00:1.6; sub adult female to adult female was 1.00:1.3 during wet and dry season respectively. There was no statically 
significant difference (x²=0.02, df =1, P > 0.05) between males and females.  
 

Table 3 Sex and age ratio 
 
Season Sex and age ratio 
 
 
AM:AF SAM:SAF M:F SAM: AM SAF:AF 
 
 
 
 
Wet season(July to October) 1.00:1.4 1.00:1.5 1.00:1.4 1.8:1 1.00:1.08 
 
 
 
Dry  season(December to January) 1.00:1.5 1.00:1.8 1.00:1.6 1.00:1.6 1.00:1.3 
 
 
 
 
(AM=Adult male, AF=Adult female, SAM=Sub adult male, SAF=Sub adult female) 
 
4.1.3.    Distribution and Habitat association of Common warthog 
        The common warthog was distributed in to mixed grassland, woodland, and bush land. A total of 91Warthog were 
recorded from three most important habitat types (Table 4). 43(47.25%) warthogs were observed from mixed grass 
land, 28(30.77%) were recorded from Bush land and 20 (21.98%) were observed in wood land. They were frequently 
observed in mixed grassland Secondly in the bush land. Which means highest number of common warthog was 
observed in mixed grass land but the lowest number were observed in wood land. There was statically significant 
deferent deference (x²=8.99, df =2, P < 0.05) on the habitat types. 
 

Table4 Observation of Common warthog in different habitat types during study period. 
 

Habitat types Animal observed 

Mixed grass land 43 

 
Bush land 

 
28 

 
Wood land 

 
20 

Total/Average 91 

 
        The animal survey in Diregudo revealed the density of common warthog was about 8.02/km² during wet and dry 
season. During study period the density of common warthog was 13.44/km² in mixed grass land, 6.1/ km² in bush land 
and 5.65/ km² in wood land. 
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4.2. Questionnaire 
4.2.1.    Demographic status and attitude of the local people towards warthog. 
        Mainly the age of respondents ranged from 18 to 65 years. Most of 248 (69.85%) of the respondents age ranges 
from 30-59 while 57 (16.05%), 29 (8.16%) were less than 30 and greater than 59 years respectively Less than 20 years 
was the least age range was  21 (5.91%). The age group 15 to 20 years has Positive feelings than age groups greater 
than 40. The majority of 209 (59 %) of > 59 age group had negative attitude towards the warthog. The negative attitude 
of respondents towards warthog was not statically significance (x²=8.05, df =5, P >0.05). 
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Table 5 Age category and attitude of the local people towards warthog (N=355) 
 
 
Age category N At 

 
 
Positive (%) 

titude towards the 
 
 
Negative (%) 

warthog 
 
 
No idea% 

15-20 21 66.54 26.32 7.14 

 
20-29 

 
57 

 
63.08 

 
29.93 

 
6.99 

 
30-39 

 
83 

 
61.66 

 
31.03 

 
7.31 

 
40-49 

 
102 

 
60.41 

 
33.19 

 
6.4 

 
50-59 

 
63 

 
52.82 

 
38.81 

 
8.37 

 
>59 

 
29 

 
50.84 

 
40.52 

 
8.64 

Total/Average 355 59.22 33.3 7.48 

 
4.2.2.    Land holdings per household 
        Table 6 revealed that 15 (4.26%) of the interviewed respondents had land property less than 0.5hectare while 92 
(25.89%) of the respondents had land holding of 0.5-1 hectare 140 (39.31%) of the respondents had the land property 1-2 
hectare 80 (22.54%) of respondents had a land property of greater than 2 hectare. Land property greater than 2 hectare 
was statically significant (x²=8.48, df =2, P<0.05). 
 

Table 6 Land holding among villagers (N=355) 
 
Study area <0.5ha% 0.5-1% 1-2ha% >2ha% 

Dinsa 5.71 37.14 42.85 14.28 

 
Dire gudo 

 
3.70 

 
14.81 

 
48.14 

 
33.33 

 
Dobi 

 
5.72 

 
25.71 

 
48.57 

 
20.00 

Total 15.13 77.66 139.56 67.61 

 
 
4.2.3. Views of respondents on Warthog conservation 
         (Table7) indicate that 107 (30.14%) respondents showed positive attitude towards the important of warthog. 
However, 248 (69.86 %) had negative attitude towards the conservation of the animal. Table 7. Statically there was no 
significance deference (x²=2.48, df =2, P>0.05) among negative perception of respondents towards warthog conservation. 
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Table 7 Attitude of respondents towards warthog conservation (N=355) 
 

Response 
 
category 

  Villages   Community perception 

   
Dinsa 

 
Diregudo 

 
Dobi 

 
Total 

 
% 

 

Positive 39 27  41 107 30.14 -Tourism 

 
Negative 

 
89 

 
71 

  
88 

 
248 

 
69.86 

 
-Crop riding 
 
 
-Challenge for husbandry 
 
 
-Difficulty for agricultural 
expansion 

Total 128 98  129 355 100  
 
 
 
4.2.4.    Trends in Warthog population 
        Out of 355 respondents 186 (51.28%) of villagers around Diregudo forest on trends of Warthog populations in the 
forest recognized that the Warthog populations have declined in their particular areas. But, 143 (40.24%) of the 
respondents showed that the Warthog populations became increased. No more than 30 (8.47%) of the respondents had no 
idea about the trends of wildlife population (Table 8). The opinion of respondents on decreasing of warthog population 
was not statistically significant (x² =1, df =2, P>0.05). 
 

Table 8 Views of respondents on warthog population (N=355) 
 

study area Increasing% Decreasing% No idea% 

Dinsa 42.85 48.57 8.58 

 
Dire gudo 

 
40.75 

 
48.14 

 
11.11 

 
Dobi 

 
37.14 

 
57.14 

 
5.72 

Total 120.74 153.85 25.41 
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4.2.5.    Warthog induced damage 
        The basic idea in the present study, crop riding by warthog has escalated because of a change in land use 
especially, the expansion and increasing of arable farming in and adjacent to the forest and the high growth in livestock 
population and settlement in the forest that resulted to conflict. Among the households, 59 (46.19%) of the respondents 
28 (29%) of respondents respectively from Dinsa and Diregudo respectively experienced very little crop damage; again 
38 (29.67%) and 25 (26.00%) of respondents respectively from Dinsa and Diregudo experienced much crop damage 
however 50 (39.09%) of respondents from Dobi showed no crop damage in their respective area. But the very little 
damage category was not statically significant (x² = 1.35, df =2, P>0.05) on little damage. Table 9. 
 

Table 9 Warthog induced damage on crops (N=355) 
 
Damage category Villages% 
 
 
                    Dinsa Dire gudo Dobi 
 
 
 
No damage 24.14 29 39.09 
 
 
 
Very little 46.19 45.00 36.4 
 
 
 
Much 29.67 26.00 24.51 
 
 
 
Very much 0.00 0.00 0.00 
 
 
 
Total 100 100 100 
 
 
 
4.2.6. Distance from the forest and trend of crop damage 
        Many of 206 (57.95%) showed that the trend of crop damage became increased in their respective area. But 119 
(33.58%) of the respondents showed that the trend of crop damage decreased in their area. Table 10. Average trends of 
crop damage by warthog was statically significant (x² = 36.73, df =2, (P<0.05) 
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Table 10. Approximate distance from the forest, trend of crop damage by Warthog (N=355) 
 
Distance from 
 
 
the forest(km) 

 
Trends of crop damage (%) 
 
 
Increased Decreased Unknown 

 
 
Study area N  

 
Dinsa 

 
128 

 
0-2 km 

 
68.57 

 
22.85 

 
8.58 

 
Dire gudo 

 
98 

 
2-3km 

 
48.14 

 
40.75 

 
11.11 

 
Dobi 

 
129 

 
4-6km 

 
57.14 

 
37.14 

 
5.72 

Total/Average 355 0-6km 57.95 33.58 8.47 

 
 
4.2.7.    Extent of Crop Loss 
        Table 11 indicates that not all crops were equally affected by warthog in all study sites. 156 (43.87%) of the 
respondents showed that maize was the most susceptible crop to the animal followed by wheat 124 (34.93%).Whereas 
about 75 (21.2%) the respondent showed that burley was the least vulnerable crop to damage caused by Warthog (Table 
11). The view of respondents on preference of maize by warthog was not statically significance (x² =3.34, df =2, 
P>0.05). 
 

Table 11 View of the respondents on the types of crops preferred by warthog (N=355) 
 

Villages Maize% Wheat% Burley% 

Dinsa 50.0 35.7 14.3 

 
Dire gudo 

 
47.5 

 
31.8 

 
20.7 

 
Dobi 

 
34.1 

 
37.3 

 
28.6 

Total/ Average 43.86 34.93 21.2 
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4.2.8.    Pest animals in terms of ranking 
        The villagers recognized that three wildlife species were responsible for the rank of crop damage (Table 12). 
Warthog ranked highest 160 (45.14%) among this followed by Bush pig 119 (33.43%). However olive baboon 
contributes only about 76 (21.43%) of the major problem. The rank of warthog as the highest pest animal was statically 
significant (x² =95.47, df =2, P<0.05). 
 

Table12. Pest animals in terms of ranking (N=355) 
 
Common Species % of problem ranking 
name Major 

Problem 
Minor 
Problem 

No 
Problem 

 
 
Common 
warthog 

Phacochoerus 
africanus 

79.0 15.7 5.3 

 
Bush pig Potamocherus 
larvatus 

58.5 22.8 18.7 

 
OliveBaboon (PapioAnubis) 37.5 33.8 28.7 
 
Total/average 58.33 24.1 17.57 
 
 
4.2.9. Cultivated crop types and their preference by Warthog (pest) 
        Types of crops that the warthog around the forest usually prefer and cultivated by villagers were set in table 13. 
The pest animal usually prefers maize, wheat, and burley among the cultivated crops in the area. Furthermore, the 
common warthog damage crop both day and night time. 
 

Table 13 Commonly cultivated crop types and their preference by Warthog (N=355)  
 

Commonly cultivated crops                                                        Warthog 
 

Maize                                                                                                               * 
Wheat                                                                                                                 *  
Burley                                                                                                                 *  
Teefee                                                                                                                  - 
Time of damage                                                                                          day/night 
 
Remember * Preferred/consumed, - not preferred 
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4.2.10.  Protective measures adopted by farmers 
        53 (41.1%) respondents from Dinsa, 46 (47.0%) respondents from Diregudo, and 52 (40.1%) from Dobi showed 
that guarding was the most and successful defensive way to reducing the damage of their crop from the animal. This 
showed that as the arable land close to the edge of protected area, it needs strong commitment to reduce crop 
destruction. The guarding way was not statically significant (x² =0.65 df =2, P>0.05). 
 

Table14 Methods of minimizing crop raid among different villages (N= 355) 
 
Villages N Type of crop protection 
 
Guarding Alarming 
 
Stimuli 

Physical 
 
barriers 

Chemical 
 
repellents 

 
 
 
 
 
 
 
Dinsa 128 41.1 31.3 22.0 5.6 
 
 
Diregudo 98 47.0 29.2 16.6 7.2 
 
 
 
 
Dobi 129 40.1 33.7 19.6 6.6 
 
 
Total/Average 355 42.73 31.4 19.4 6.46 
 
 
 
4.2.11.  Educational level 
        Literacy level and opinion of the local people are set in Table 15. The majority 194 (54.65 %) of respondents were 
illiterate 96 (27.04 %) of the respondents were read and write only 35 (9.86%) of respondents were at elementary level 
30 (8.45 %) of the respondents were at high school level. 43.72% of illiterate respondents showed negative attitude 
towards protected area. 69.05% and 63.6 % high school and Elementary level had a positive attitude towards the 
reserve area. Comparatively high school and elementary level group had better perception on the conservation of the 
protected area. Averagely attitude of the respondents towards the forest was statically significant (x²=40.16, df =2, P< 
0.05). 
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Table 15 Educational level and attitude of the local people towards the forest (N=355) 
 
 
Educational level N Percentage Attitude towards the forest 
 
 
Positive (%) Negative(%) No idea% 
 

 
4.2.12.  Benefits from protected area 
        Among respondents, 252 (71.08%) noted that they did not obtain any benefit from the existence of protected area. 
The probable benefits were property (fire wood, pasture and grass for house constriction use, sale of fuel wood, and for 
agricultural equipment’s). Only some of the respondents 103 (28.92%) showed that they have expected benefits from the 
protected area. However respondents did not obtain benefit from the existence of protected area was not statically 
significance (x² = 0.93, df =2, P>0.05). 
 

Table 16 Views of respondents on benefits obtaining from protected area (N=355) 
 
 Study area yes% No% 

Dinsa  34.28 65.72 

 
 
Dire gudo 29.62 70.38 
 
 
Dobi 22.85 77.15 
 
 
Total 86.75 213.25 

 
 
 
Illiterate 

 
 
 
194 

 
 
 
54.65 

 
 
 
43.72 

 
 
 
50.1 

 
 
 
6.18 

 
Read and write only 

 
96 

 
27.04 

 
60.53 

 
31.64 

 
7.83 

 
 
Elementary 

 
 
35 

 
 
9.86 

 
 
63.6 

 
 
27.82 

 
 
8.58 

 
High school 

 
30 

 
8.45 

 
69.05 

 
23.64 

 
7.31 

Total /average 355 100 59.22 33.3 7.48 
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4.2.13.  Human impact on the protected area 
        Anthropogenic factor largely make force on the forest by utilizing the resources for varies purposes. Among 
participants, many of 212 (59.68%) of respondents show that they utilize the protected area for grazing, 65 (18.22%) 
utilizes for tree or wood for different purposes and 31 (8.69%) for house constriction and 44 (12.40%) of the respondents 
show that they utilize it for deferent purposes. There was no statically significant deference (x²=0.18, df =2, P>0.05) on 
grazing. 

 
Table 17 Use of resources from the forest by the local people (N=355 no. of households) 

 
Villages N Grazing (%) House construction 

(%) 
Trees/Wood 
 
(%) 

Other benefits (%) 

Dinsa 128 57.1 11.4 20 11.5 
Diregudo 98 60.23 9.14 18.31 12.32 

Dobi 129 61.71 8.57 16.35 13.37 

Total 355 59.68 9.7 18.22 12.39 

 
4.2.14.  Human Settlement 
        During the study period more than 57 huts were observed in and around the border of the forest showed. Out of 355 
the respondents 215 (60.69%) support idea towards the construction of additional huts in and around the protected area. 
But 140 (39.31%) disagree to the construction of additional hut (Table 18). Opposing the settlement was not statically 
significant (x² = 0.07, df =2, P>0.05). 
 

Table 18 Views of respondents to the construction of new huts in and around the forest (N=355) 
 

Villages Support settlement% Oppose settlement% 
 
 
 
Dinsa 59.48 40.52 
 
 
 
Dire gudo 61.91 38.09 
 
 
 
Dobi 61.15 39.65 
 
 
 
Total 60.69 39.42 
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        71 (61.91%) respondents from Diregudo and 79 (61.15%) respondents from Dobi support settlement, However 51 
(40.52%) of respondents from Dinsa oppose the continuing construction of new hut. 
        Most respondents from Diregudo 78 (79.24%) and Dinsa 97 (76%) supported the construction of new huts. 
However, respondents from Diregudo 57 (58.18%) and Dobi 69 (53.23%) opposed construction of new huts in and 
around the forest. 
 
4.2.15.  Habitat destruction and disturbance 
        The major components of habitat destruction and disturbance in the study area were settlement in and around the 
forest, overstocking livestock, frequent fire and bush encroachment, tree cutting for fuel, sale and construction of huts. 
Tree cutting was mainly associated with new settlement, which resulted deterioration of the remaining vegetation cover 
of the area. This minimizes the feeding ground, nesting and mating site of the wild animals. As a result, the vegetation 
structure has changed dramatically, grass cover has declined and the density of woody shrubs has increased alarmingly 
(Fig 11). There are deferent factors that aggravate the distraction of the forest in the area. Important economic activities 
in the area include the sale of trees, firewood and local brewing. Trees are cut and sold by men while firewood is 
transported to local markets by donkeys, mainly by women and girls from very poor households (IUCN, 2003). 
 
4.2.16.  Focus group discussion 
        The discussions held with society (plate 1) indicate that communities in and around the forest had negative 
perception towards the presence of the forest. Only few participants support the presence and have positive attitude for 
the success for conservation of wildlife and their habitats. These few participants accepted the protected area and 
wildlife as the tourism potential. Although discussants do not get immediate benefits from the forest, some of the 
respondents recognized the presence of the protected area for the ecological benefit in the future. 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Plate 1 Focus group discussions held with community around Diregudo forest (Photo by Barcha conservation 
cooperative) 
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        Few of the participants express their idea previously that communities used to poison and kill different predators 
especially lions and leopards for their skin and in order to control livestock depredation from the area. The population 
of predators that may limit number of herbivores became decline. As a result population number of some herbivores 
like warthog and bush pig became increased to some extent in the area. Crop damage by pest animal is our significant 
problem. 
        The majority (58%) of participants have negative attitude towards the existence of the protected area. They think 
the forest as a limiting factor not to improve their livelihood. Participants recognize the protected area as limited access 
to resources, a means of income generating for government. 
        Grazing was a main concern of participants. The controlling of the protected area for grazing livestock was the 
cause for their traditional husbandry. Discussants recognized that they do get immediate benefit neither from the forest 
nor from the wildlife. However it is a limiting factor not to expand our agriculture. 
        Due to crop riding in the area most of the participants dissatisfied with the presence of protected area but they get 
limited access like fire wood, agricultural tools and grass despite they know it as illegal. They recognized those 
resources as their own asset, and they are not voluntary to stop using of those resources. 
        Additionally, discussants indicated the forest as it occupies the large area that may be used for agriculture and 
they suggest the protected area to restrict to the limited hectares of land and they want to use pasture, firewood without 
limitation. 
        Many (57%) of discussants give the priority for grazing land, fire wood but not the protection of common 
warthog. Some participants also indicated that few people were allowed to live inside the forest and others are 
forcefully dislocated from the same area that made them to have negative attitude towards the protected area. Some 
participants do not have awareness on the impact of the population growth. Few have indicated that shortage of 
agriculture land is consequence of population growth and suggested the government to have commitment on the issue 
of family planning. Discussants believed that many of the communities around the forest are small scale farmers that 
they depend on the forest for their livelihood and they suggest government intervention as a way to find a solution by 
building economic capacity of the communities. Discussants that have lack of awareness and poor relation with the 
conversationalists have negative attitude towards the protected area. 
 

IV. DISCUSSION 
5.1. Population estimation of Common warthog 
        The present investigation revealed that the common warthog were widely distributed across all season and habitat 
types.  The  wide distribution  of  these  species  in  most season and habitat  types  might  be  due to  their behavior 
and access to resource. Young were born at the end of the dry season and at the early moment of the wet season as 
reported earlier elsewhere (Child et al, 1968, Boshe 1984). This is probably due to food and water to scarcity in the dry 
season. An increase in the human population and expansion of human settlements within and around the forest has 
aggravated the competition among the animals, livestock and people. However, this did not reveal any considerable 
impact on the warthog population in the study area. 
 
5.1.1.    Sex Age Structure 
        The information of sex and age distribution of animal is vital for evaluating the viability of a species and the 
indicator of population change in the nearby future. Sex and age structure of a population at any particular occasion is 
also sign of the possibility of the population structure change (Wilson et al. 1996). The present study reviled that there 
were more females than males. The existence of more females and young expected to increase the population in the 
area. This shows the common warthog population was in intermediate condition in the study area. 
        In the present study, the sex and age ratio of male to female sex ratio (1.00:1.6) showed more female warthog than 
males. A comparatively high ratio of females in the population indicated that the common warthog have a potential to 
replace it and can tolerate the human disturbance. This shows healthy, increasing trend of warthog population in the 
study area as discovered earlier by Boshe (1981) in the Eastern Salous Game Reserve, Tanzania. 
 
5.1.2.    Distribution and Habitat Association 
        During the present study, the common warthog occurs in all the three habitat types. The highest number of 
warthogs were recorded from mixed grassland and secondly from bush land habitats. Out of 91 recorded warthog, 
43(47.25%) warthogs were observed from mixed grass land, 28(30.77%) were recorded from bush land. But, the 
lowest number was recorded from wood land. Although, warthogs do not prefer forests, they were found on the 
clearings between the forests (Lavrenchenko 2000). The same thing is true in the study area that 20 (21.98%) were 
recorded from wood land particularly from nearby water availability in the area. The highest population in a mixed 
grassland indicates that the anticipated of warthog to the grass land. The mixed grassland habitat has enough grass 
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cover may provide adequate food and reduce predation possibility. It inhibits in tropical, terrestrial, savanna or grass 
land and other habitat Features like agricultural land (African Wildlife Foundation, 2005). 
        Usually mixed grasslands are found near agricultural field. This possibly might have the chance to the availability 
of alternative food from the farm land. Additionally a variety of ecological factors like, breeding site and protection 
from predators might be important factors that determined the distribution of common warthog in the study area. 
Kinlaw, 1999 reported that soil and vegetation type also affects dispersal ability of the species. Additionally Estes 1991 
reported that the common warthog are also extraordinary for an ungulate in that they sleep in burrows each night, and 
use burrows for protection against predators, for thermoregulation and for giving birth. 
 
5.2. Questionnaire Survey 
5.2.1.    Demographic status and attitude of the local people towards Warthog. 
        During study period age category was recognized as one of the factor for the attitude of communities towards the 
warthog. The common negative attitude of the respondent’s age group > 59 towards the warthog and positive attitude 
of age group 30-59 towards the animal indicate the young age groups have better perception awareness than older age 
groups towards the warthog. 
        The present study agreed with the findings of Tewdros Kumsa (2006) that the productivity of the land for the 
majority of farmers is less than sufficient and has no guaranteed source of income to supplement their livelihood. In the 
absence of alternative sources of income, the local people are more likely to resist rules and regulations, and continue 
to encroach the wildlife habitat. 
 
5.2.2.    Views of respondents on Warthog conservation 
        Community perspectives towards the conservation area stem from a variety of contributing factors including loss 
of access to resources and benefits generated from conservation area, awareness concerning the importance of wildlife 
and crop distraction by wild animals (Kiss, 1990). The present study also showed that the people within and around the 
forest are small scale farmers who entirely depend on subsistence agriculture for their livelihoods. As result, some 
farmers around Diregudo complain that the wild mammals such as; warthog, bush pig etc are damaging their crops like 
wheat, maize, burly and other vegetable crops. Damaging crops by the Warthog resulted in the majority of respondents 
to perceive the animal as a harmful object on their livelihood was caused as a consequences of habitat disturbances. 
This result was in agreement with José line (2010) and Edward and Frank (2012) who reported increased habitat 
disturbance as caused of human wildlife conflict in Uganda. Jones (2012) reported that habitat destruction and 
fragmentation was the main cause of human primate conflict in Indonesia. Priston et al. (2012) reported anthropogenic 
habitat change cause crop raiding in southeast Sulawesi, Indonesia by primates. 
 
5.2.3.    Trends in Warthog population 
        On the other hand the majority of respondents have no awareness on the objective of the protected area. Crop 
riding caused farmers to develop negative attitude towards wildlife conservation particularly those inhibited close to 
forest and pest animal faced frequent crop damage. This indicates that the conflict is particularly common in protected 
area buffer zones where healthy wildlife populations stray from protected area to in to adjacent cultivated fields. This is 
because of an increasing rate of cultivated area adjacent to protected areas (Clerici et. al., 2005). Livestock depredation 
was not observed as a difficulty in the locality. These may possibly because of communities used to poison and kill 
different predators especially lions and leopards for their skin and in order to control livestock depredation from the 
area during unstable period in the country. As result the population of predators that might limit number of herbivores 
became decline. As a result population number of some herbivores like warthog and bush pig became increased to 
some extent in the area. 
5.2.4.    Conflict for resource 
5.2.4.1.  Warthog induced damage 
        Some crops might be found palatable and attractive for wildlife, for instance according to Barnes (1996), among 
the plants adjacent to Kakum National park (Ghana) maize and cassava attract particularly elephants. The present study 
also confirmed the same situation in the study area, in which maize were highly preferred by most pest animal 
particularly warthog. The communities utilized deferent methods to protect their farm from damaged caused by pests. 
Guarding is common in the study area. In addition deterrents and poisoning was also observed in the study area. 
Antagonistic behavior of local people towards wildlife conservation and low level literacy aggravate the made the local 
people to have negative perception towards wildlife conservation. The present study indicated that education is 
considered as a first footstep in civilizing the communities’ feelings towards conservation of wildlife and their habitat. 
It was found that the pattern of crop damage different between kebales. Dinsa and Diregudo reported more crop 
damage than Dobi. Communities complain bush pig and Anubis baboon for the loss in addition to warthog. 
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        In addition, they relate their crop damage with the recent standing conservation activities of wildlife and habitat in 
their respective area. On the other hand, the core possible grounds for the crop damage may possibly be due to the 
increasing human population followed by agricultural expansion in and adjacent to protected area. The present study 
indicated that the rain fall, crop growing season are considered as important factors for extent of crop damage while the 
wildlife distribute widely  from the reserve  into the nearby public property, variability, characteristic of crops, food 
availability, distance from the forest are important factor for crop riding. 
        The villagers recognize that three species of wildlife species were responsible for the rank of crop damage (Table 
16). Other reports also explained that worldwide primates and in East Africa Bush Pigs (Potamochoerus larvatus) were 
among the species most frequently cited by farmers as notorious crop raiders, capable of causing heavy crop damage; 
Warthogs (Phacochoerus africanus) are also highly involved (Sillero Zubiri and Switzer, 2001). The present study 
agreed with this initiative that warthog was the first crop rider followed by Bush pig. This shows the common warthog 
is the first crop rider in the area. 
        Distance from forest, nearest farm or village and farm protection methods will have an impact on crop raiding by 
wildlife (Hill, 1998; Naughton-Treves, 1998). The present study also revealed distance from the forest might be 
important factors for crop distraction. Additionally 72.44% of respondents from Dinsa (0-2km) reflect negative 
perception to the conservation area followed by Diregudo (2-3km) 69.53% of the respondents from Dire gudo reflects 
negative attitude on the case. This shows that wildlife and human became closer to each other crop riding bound to be 
increased. Crop riding caused farmers to develop negative attitude towards wildlife conservation particularly those 
inhibited close to forest and pest animal faced frequent crop damage. The community depends on agriculture and 
animal husbandry for their livelihood depends on land to create earning building that every one of the participants 
particularly closer to the reserve area build challenge to the animal. The raiding frequency and intensity influence the 
attitude of local people towards pests. Local peoples’ perception of conflict does not always correspond to reality (Siex 
and Struhsaker, 1999). 
        Not all crops were equally affected by Warthog in all study sites. 43.66% of the respondents showed that maize as 
the most susceptible crop to the animal. The pest animal usually prefers maize, wheat, and burley among the cultivated 
crops in the area. Furthermore, the common warthog damage crop both day and night time. Wheat is the second 
preferable crop next to maize while burly was considered as the last. This revealed that wheat is the second main 
susceptible crop next to maize. The result was agreed with finding of Warren (2008) who reported that Maize was the 
most frequently eaten crop by crop raiding in West Africa. 
        Deterrent techniques are temporary because animals soon learn and ignore the threat (Bauer, 2003). The 
effectiveness of methods to prevent damage by animals remains unclear.  The behavior and preference of pests are 
quite different.  However, for larger animals, guarding was the sole resort to prevent crop losses in the area. It is thus, 
recommended that a combination of techniques be employed in order to minimize the risk of wildlife becoming 
habituated to any single method. The same thing is true during the present study that guarding was considered as the 
most and successful defensive way to reducing the damage of their crops from the animal in the area. However the 
method wants strong commitment to reduce crop destruction that adults have recognized losing work and children’s 
losing school while guarding. 
        Support for conservation was positively correlated with the level of education of the respondents. Gadd (2005) 
also observed a similar situation in a study of people’s attitudes towards the wildlife in Kenya. The present study 
agreed with mentioned finding that literacy level was considered as one of factor that affects community perception on 
the existence of the animal and its habitat. The negative attitude more than 50% of illiterate respondents towards 
protected area and positive attitude of the high school & elementary educational level towards the reserve area revealed 
that the better educated groups had better perception on the conservation of the protected area. On the other hand the 
majority of respondents have no awareness on the objective of the protected area. Low level of understanding on the 
value of flora and fauna aggravate the situation more intense in the area. Understanding the value of wildlife was a 
common problem in all the studied villages. 
 
5.2.4.2. Benefits from protected area 
        Some farmers around Diregudo reflect that they did not obtain any benefit from the existence of protected area. 
The recognized probable benefits were property (fuel, pasture and grass for house constriction use, sale of fuel wood, 
and for agricultural equipment’s). This lack of getting benefit from the forest might lead the community to have 
negative attitude towards the forest and the animal. Finally, only some of the participants expressed a constructive 
approach to protection and shows the presence of the protected area have tourism and ecological value as a result they 
recommended that the protected area has to be protected from human interference. Tanzania  similarly  found  that  the  
attitudes of  local people were  influenced by the  services and benefits  that  they received from the protected area 
(Newmark et al., 1994). People will only seek to manage natural resources when they realize that the benefits exceed 
costs (Gadd, 2005). 
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5.2.4.3.  Human and livestock impact 
        The main reason for habitat destruction and disturbance in the area was settlement in and around the forest 
resulting in deterioration of the remaining vegetation cover of the area. This reduces the feeding ground and 
reproductive place of the common warthog and other wildlife in the forest. As a result, the vegetation formation has 
deteriorated severely, and grass land has declined. In addition, bush encroachment has extended, modifying the flora 
and fauna in the area. As a result, the scale of grassland is being declined in spite of grazing pressures. Poor livelihood 
of local people, growth of human population, enormous livestock number, lack of awareness and considering the forest 
as their own asset resulted in a severe competition with the wildlife resources of the reserve area. The main cause of 
conservation challenge in the area was crop damage and the demand to expand their agriculture land exceedingly. 
Allowing of few individuals to live inside the forest and dislocating others forcefully from the same area made the 
community to have aggravated the case. The absence of dislocating individuals also makes people and livestock easily 
to wonder throughout the protected area and changed the habitat to agricultural land and settlement. Madden (2006) 
indicate that human wildlife conflict can be defined by a complex mix of characteristics which include instances of 
crop raiding, wildlife-livestock disease transmission, livestock depredation, destruction of property by wildlife and 
killing of wildlife by people. The same situation is observed in in the study area that the common warthog and other 
animal were observed close to livestock to utilizing the same resource that might expose the wildlife to the transmitted 
disease causing threat. 
 
5.2.4.4.  Human Encroachment and habitat disturbance 
        In many parts of Africa conflict between local people and wildlife is due to inhibiting the peoples adjacent to 
reserve areas. As a result protected areas are repeatedly under threat from growing human population in the continent 
(Newmark, et. al, 1994). The same thing is true in the study area inhibiting the protected area. Diregudo is the forest 
that is protected from human activities. Because of this, it is used for the conservation and the protection of various 
fauna and flora. The large number of indigenous trees in the area serves a great amount in the ecological care. It is 
providing reliable habitat to Warthog and other animals. However, people always find various reasons to go frequently 
to the protected area. The present study shows that encroachment activities from the people have the greatest challenge 
to the survival of the warthog in the forest. The continuing construction of additional hut and human encroachment 
observed during study period may be the result of the above mentioned result in the study area. In addition to imposing 
pressure on the protected area, disturb the animal through abandoned fire. The present study also observed fire as a 
main threat to Warthog and other animal in the area. It was caused by farmers for agricultural expansion. The incidence 
of fire resulted in the decline of the quality of habitat and eliminated several indigenous species of vegetation that were 
not able to adapt. In the present study, the incidence of fire resulted in the decline of the quality of habitat and 
eliminates several endemic species of flora and fauna. In Diregudo forest, Fire was set by the local peoples for their 
agricultural expansion during the study period. This result was in agreement with José line (2010) and Edward and 
Frank (2012) who reported as increased habitat disturbance as caused of human wild life conflict in Uganda. 
 
5.3. Focus group discussion 
        The discussions held with society indicate that communities in and around the forest have negative perception 
towards the presence of the animal and forest. Only few participants support the presence and have positive attitude for 
the success for conservation of warthog and other wildlife and their habitats. Discussants recognized that they do get 
immediate benefit neither from the forest nor from the animal. However it is a limiting factor not to expand our 
agriculture. The increasing negative effects of the animals from time to time resulted in frustration of some discussants 
with the existence of the animal and its habitat. The negative attitude of the community towards the animal and its 
habitat will challenge conservation activity in the future. 
 

V. CONCLUSION AND RECOMMENDATIONS 
6.1. Conclusion 
        The present study provides valuable information on the current population size, habitat association of common 
warthog and their impact on agricultural crops in the study area. During the present study, the common warthog were 
widely distributed across all habitat types. An increase in the human population and expansion of human settlements 
within and around the forest has aggravated the competition among the animals, livestock and people. However, this 
did not reveal any considerable impact on the warthog population in the study area. Comparatively, healthy number of 
females and young in a population shows that if better care and conservation procedures are taken, the population 
number may possibly build up. On the other hand, if the existing problems in the area continue the population would 
further declined. 
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        The largest number of warthogs were recorded from mixed grassland followed by secondly from bush land 
habitats. Crop riding is becoming more frequent and intense over recent years. As a result populations of some 
mammals become declined for the reason of habitat destruction. Rapid and extreme human population growth and 
activities such as deforestation, inappropriate site selection for investment in forested areas and expansion of 
agricultural activities together have led to increased human encroachment on previously wild and uninhabited areas.  
As a result the main problem of preserved area is associated with crop riding that formed local people to have negative 
attitude towards Warthog and their habitat. The causes of human warthog conflict in the area were habitat disturbance, 
agriculture expansion around forest edge, increased coffee plantation in the forest. The common warthog was the most 
commonly reported crop raiders. Bush Pig was the second problematic animals followed by Olive baboon on crop 
destruction in the study area. Maize was considered as the highest vulnerable crop to be damaged whereas wheat and 
burley was the second and third respectively. To bring sustainable wildlife management and rural community 
development at Diregudo, it requires reconciling the interest of stakeholders. These will be achieved only when their 
interest become balanced. To balance it, requires solving the conflict between the interest of the community and the 
conservationists. 
 
6.2. Recommendations 

• Literacy level was considered as an important factor for different perception. Due to this reason awareness 
need be created by government for local peoples (on conservation of Warthog, habitat and its diverse value). 

• The animals are important, so that the local people should not harm the animals by offensing their habitat. 
• Continuous supervision and appraisal process of human Warthog conflict are needed for future conservation 

measures. 
• Regular investigation should be carried out to distinguish alternative crops that do not be a focus for Warthog. 
• Habitat destruction is the main reason for crop destruction. As a result it is better to encourage farmers as they 

keep the forest together and should cooperatively keep their crop farm from Warthog to minimize yield loss. 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 7, Issue 7, July 2017     
 213 
ISSN 2250-3153  

www.ijsrp.org 

• Developing the way community became benefited from conservation in various ways that possibly build the 
tendency of community and the animal living in harmonized manner should be developed by government. 

• The government should improve the living standards of the local people to change their way of life and reduce 
their reliance on the resources of the protected area. 

 

APPENDIX 
Appendix1. Household questionnaire for local communities around Diregudo forest 
1.   Date-------- 
2.    Name of respondent   
3.   Age   Sex  peasant association  , family 
4.   Size  no of wives   occupation   . 
5.   Educational status a. illiterate b. Read and write only c. Elementary d. High School. 
6.    Distance from the forest   _km. How long have you Lived?    
7.   What are your livelihood activities? 
a. Crop production b. Livestock keeping c. Farming and livestock keeping d. Trade e. other (mention) 
8.   Do you have livestock? If yes, type and number of livestock: a. Cattle b. sheep c. Goat d. donkey e. other 
9.   Do you have your own land? Yes/ No If yes how large it is? a. < 0.5 ha b. 0.5 - 1 ha c. 1 – 2 ha d. > 2 ha 
10. Are you dependent on the forest for your livelihood activities? Yes/No If yes, how? 
11. Do you know why the forest was formed? 
a. conservation b. tourism c don’t know d. other 
12.  Do you think that the presence of the forest benefited the Community? 
13. Yes/No If yes in what way? 
14. Is there any resource that you have been prevented from the forest? Yes/No if yes, do you know the reason? If yes, 
mention and describe the reasons. 
15. What do you feel on the population of warthog in the forest? 
 
 
 
 
 

Animal type 
 
(common warthog 

Increased Decreased The same Don't known 

     

     

     

     

 
16. What type of wild animals do you know in your area? 
17. What are the main crops grown by the people around this area? 
18. Does warthog cause damage to your crops? Yes/ No 
19. Can you sort these pictures into animals that are cause major damage, minor damage or no damage around this 
household, and explain why? 
 
 
 

Animals 
 

Damage 
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(Common 
warthog) 

Major Minor No 

    

    

    

    

 
21. Types of crop preferred by warthog. 
 

Animal type 
 
(common warthog) 

List of damaged crop(s) types 

  

  

 
 
 
22. Time of damage. a) seedling b) vegetative c) Fruit 
23. Maximum damage a) before hour b) after hour 
24. How much is the extent of crop damage by warthog? 
a. very little b. much c. very much 
25.  Which season is the problem more severe? Specify the months 
26.  What do the trends of crop damaged compared to the past 5 years looks like? 
a. increase b. decrease c. stay the same 
27. Methods of minimizing crop raid among different villages 
 

Villages N Type of crop protection 

Guarding Alarming 
 
 
Stimuli 

Physical 
 
 
barriers 

Chemical 
 
 
repellents 

Dinsa      

Diregudo      
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Dobi      

Total/Average      

 
28. Do you believe warthog is a useful resource to be conserved? yes/ no 
29.  Do you want to involve yourself in managing the protected area? Yes/No If no, why? 
30. For what purpose do you use the resource from the forest? 
a. grazing b. Grazing c. House construction d. Trees/Wood e. Other benefits 
31. Do you like the existence of the forest nearby you Yes/ No If no, why? 
32. Do you think that Warthog and livestock can live together? Yes/ No, if yes, how? 
33.  Do you think the presence of people and livestock in the conservation area affects the forest? Yes/No If yes in 
what way 
34.  What is your opinion on the size of the forest? 
a. Too big b. Two small c. right size 
35. How do you prefer the area to be managed in the future? 
 
Appendix2. Focus group discussion 
        Do you think the presence of the forest close to your area benefited the community? In what way and what 
benefits have been realized up until now? 
        Do you think that local people affect warthog? 
        How do local community and warthog (pest mammal) in the forest coexist in peace and harmoniously? 
        To increase the local community benefits and at the same time protecting warthog and other animal and their 
habitat, what should be done? 
        a. by the local community b. by conservationists 
        In order to bring sustainable development for both the forest and the local community, what do you suggest? 
 
Appendix3. Animal survey form 
 
Name of data collector-------------------- Date----------- Block number---------------- 
 
Obs.No AM AF SAM SAF Young Total Habitat 

 
type 

Remark 

         

         

         

         

         

         

 
 
 
Key: - AM=Adult male AF= Adult female SAF= Sub-adult 
female SAM=Sub-adult male 
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