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Abstract 

Approximately 60% of the non-human primate species have been threatened with extinction and 

many species have also persisted in small populations in forest fragments. The aim of this study 

was to estimate the population size of Anubis baboons and grivet monkeys and their conflicts 

with the local people around Humbo community managed forest. The study area was classified 

into two habitat types: dense forest and open forest. The total counting method was implemented 

to determine the number of the non-human primates in the area coverage of 29km
2
. Identification 

of sex and age categories was carried out based on body size, pelage, and external genitalia. A 

questionnaire was used to collect the data among the households about the human–primate 

conflicts. The estimated number of Anubis baboon was 424 individuals with a population density 

of 14.6/km
2
 and the estimated grivet monkeys were 256 individuals with a population density of 

8.8/km
2
. The major types of Anubis baboon and grivet monkey conflicts in the area include crop 

raiding and livestock predation. The majority (59.01%) of the farmers faced crop raiding. More 

than half of the respondents replied that guarding was an effective measure to protect the crop 

damage by the primates. Although the estimated population size of the Anubis baboons 

and grivet monkeys was lower in the present study area as compared with the studies in other 

parts of Ethiopia, the frequencies of conflicts of the Anubis baboons and grivet monkeys were 

increased. Therefore, it is essential to increase the involvement of the local people for the 

implementation of effective conflict avoiding strategies and primate conservation.  

Keywords: Crop damage, Depredation, Non-human primate’s management, Papio anubis and 
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Introduction  

Africa has the largest primate fauna in the world, and comprises approximately 175 species 

(Grubb, 2006). Among these, approximately 25 species of primates are classified as "at risk", ten 

as "vulnerable" and more than two as “endangered" (Lehman and Fleagle, 2006). In Ethiopia, 

there are twelve species and two subspecies of primates. Out of the mammals found in Ethiopia, 

non-human primates consist of about 10.5% species and subspecies (Groves, 2005). Of these, the 

Gelada baboons (Theropithecus gelada) and the Bale monkeys (Chlorocebus djamdjamensis) are 

endemic to Ethiopia (Gippoliti, 2010). However, due to the impacts of human beings, the overall 

habitats of the wildlife of the country and their biological diversities are decreasing (Afework 

and Yalden, 2013).    

Among the baboon species, Papio anubis is the most commonly distributed species, ranging 

through most of the central sub-Saharan Africa (Groves, 2001; Jolly, 2001). They are highly 

social animals with a complex multi-male and multi-female social structure. Members of troop 

travel forage and sleep together (Fedurek and Lehmann, 2017). Crop-raiding occurs mainly at 

times when few or no fruits are available in the forest. They also feed upon various invertebrates, 

rodents and chicken on some of the farms adjacent to the forest (Johnson et al., 2012; Kunz and 

Linsenmair, 2008). Grivet monkeys are also among the most widespread of the African primates 

and inhabit large parts of sub-Saharan Africa (Pasternak et.al, 2013). They are found across the 

continent from north-west Senegal to Eritrea, Djibouti and Somalia as well as southward over 

much of southern Africa (Grubb, 2006; Groves 2005; Shimada et al., 2002; Groves, 2001).  

Due to the rapid agricultural activities and declining of the forest, the conflicts between human 

and non-human primate wildlife are the most interesting problems in countries that depend on 

agriculture (Demeke and Afework, 2013). In a developing country like Ethiopia, where there is a 

high degree of dependency on agriculture for subsistence, the conflicts arise (Gebeyehu and 

Bekele, 2009). As the human population increases and the demand for resources grows, the 

frequency and intensity of conflicts between wildlife and local people increase (Aberahm et al., 

2017; Hockings and Sousa, 2012; Distefano 2010). This can be manifested by increasing 

encroachments into wildlife habitats. The species that are unable to adapt altered and fragmented 

habitats are forced to decrease their number and invade marginal habitats (Naughton-Treves, 

1997). However, those species that are able to adapt to the changing land-use patterns survive in 

agricultural systems and become involved in direct competition with humans (Kristin and 
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Struhsaker, 1999). Research conducted by Leta et al. (2015) and Mekonnen et al. (2012) showed 

that habitat destruction, proximity to the natural forest, and increased subsistence utilization are 

the major causes of human-monkey conflicts. Though many species of animals raid cultivated 

crops, primates, in particular, can be significant pests because of their opportunism, adaptability, 

intelligence, and manipulative abilities (Wallace and Hill, 2012).  

The mitigations in view of conflicts require a comprehensive record of crop-raiding activity, 

patterns of raiding, farmers and raiders behavior, crop losses, and the parameters of raiding 

events (Strum, 2010; Wallace, 2010). Therefore, understanding and addressing the conflicts 

between humans and primates due to crop-raiding and domestic animals are crucial conservation 

issues. Globally, traditional methods, such as guarding, chasing, fencing, scarecrows and 

trapping are used by the community to control their crop damage and domestic animal predation 

(Kassahun and Afework, 2016; Hockings, 2015). 

Effective conservation measures cannot be achieved successfully in the absence of clear 

information about the details of the population size and conflict of the non-human primates in the 

area. Therefore, this study provides baseline information on the non-human-primate population 

size and their conflict to the nearby community in the present study area. This will help 

conservationists for monitoring population trends and to propose appropriate measures for 

mitigation of the human-primate conflicts.  

Methods and materials  
 

The study area 

The study area, i.e. Humbo Community Managed Forest, is located between 6º 43' 48.47"  to 6º 

48' 04.28" N latitudes and 37°47' 35.47" to 37°57' 14.51"  E longitudes with an altitudinal ranges 

from 1100 to 2300 m.  It is found 18km far away from Sodo town, which is the administrative 

city of Wolaita zone, and 408 km far away from Addis Ababa, the capital city of Ethiopia. The 

total area of the forest is 29km
2
 (Fig. 1). The forest is surrounded by seven Peasant Associations 

with a total number of 7,560 households. These Peasant Associations are: Bosa Wanche, Bola 

Wanche, Hobich Bongota, Hobicha Bada, Abala Longena, Abala Gefeta and Abala Shoya.  

The socio-economic condition of the people in the study area is mainly agro-pastoralist. The 

main crops are cereals, such as maize (Zea mays), sorghum (Sorghum bicolor), teff (Eragros 
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tistef), pea (Pisum sativum), beans (Faba vulgaris) cash crops like coffee (Coffea arabica L.) 

root crops like  potato (Solanum tuberosum), Enset (Ensete ventricosum) and sweet potato 

(Ipomoea batatas) and fruits like banana (Musa paradisca L.) mango (Mangofera indica) and 

avocado (Persea americana), while livestock predominantly include cattle, sheep, goats, chicken 

and donkeys. The rainfall pattern is bimodal type. There is a short rainy season from March to 

April while the main rainy season is from June to September. The total annual rainfall in the area 

varies between 725 mm and 1195 mm with the mean annual rainfall of 1123.2 mm. The dry 

season of the study area extends from December to February. The average temperature ranges 

between 24
 o

C and 28
 o

C and the soil types in the Humbo area have been identified as nitosols 

(Biryahwaho, et.al, 2012). 

 

 

Figure 1. Map of the study area 

Humbo Community Managed Forest supports a wide range of wildlife species. The preliminary 

survey in the area indicated that large mammalian species, such as warthog (Phacochoerus 

africanus), bushbuck (Tragelaphus scriptus), common duiker (Sylvicapra grimmia), bush pig 
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(Potamocherus larvatus), leopard (Panthera pardus), spotted hyena (Crocuta crocuta) and two 

species of primates; Anubis baboons (Papio anubis) and grivet monkeys (Ceropithecus 

aethiops). The area is believed to possess a good diversity of birds, reptiles, amphibians and 

rodents species. Plant species like terminalia spp, Croton macrostachys and Grewia flavescens 

are some of the common plant species in the area (Markos, 2016).  

Population estimate 

The total count method was used to estimate the population size of the non-human primates was 

adopted by Sutherland (1996); Caughley and Sinclair (1994) and Norton-Griffiths (1978). The 

study area was stratified into two habitat types, viz., dense forest (the trees crowd together to 

form a thick canopy) (21 km
2
) and open forest (8 km

2
). The total study area was divided into 

four blocks depending on the vegetation cover, artificial and natural boundaries marking as 

adopted by Burnham et al. (1980). The count at each block was carried out simultaneously by 

using line-transect method. A total of 28 transects were used. Among these, twenty were in the 

dense forest and eight were in the open forest habitats. The number of transects in each of the 

census zones varied depending on visibility. Thus, survey was conducted using subsidiary tracks 

guided by GPS and compass in each block along selected transects. The length of transects 

varied from 4.5 to 5 km, and the width of transect from 100m to 150m depending on the habitat 

type (Burnham et al., 1980). Consecutive transects were at a distance of 1.0–1.5 km. Transect 

lines were delineated by GPS coordinates or natural signs, such as watercourses, mountain 

ranges and other natural landmarks. Each transect line was clearly distinguished by its unique 

number. Transects were surveyed systematically with the help of 56 trained and experienced 

field assistants at a constant speed to maximize the probability of seeing all individuals on the 

transect (Norton-Griffiths, 1978). Observers started at the same time, and walked slowly along 

transects at a speed of approximately 1.5 km per hour and stopped every 100m to search the 

surrounding area for duration of two minutes before proceeding. Transect counts were carried 

out for each month during both the dry (December to February) and wet (March to May) 

seasons, from 06:00 to 10:00 hrs in the morning and 16:00 to 18:00 hrs in the late afternoon 

when the animals were active and visibility good. During counting, each of the individuals was 

grouped into its respective sex and age classes and their group size, time of observation, GPS 

location, habitat type in which the study species dwell in were recorded. The age and sex 
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categorization were done based on the physical appearance of the primates. External genital 

organs, body size and pelage were used to classify them as adult, sub-adult, juvenile, and also 

classified as males or females. Adult males were distinguished from others by their large body 

size compared to adult females and sub-adult males. Adult females were different from sub-adult 

females by their larger size. Juveniles were smaller than adults but not carried by their mothers, 

while infants were carried by their mothers at least occasionally (Gonedele et al., 2009). Silent 

detection method was followed to minimize disturbances (Wilson et al., 1996). Repeated 

counting of the same groups was avoided using recognizable features, such as group size, 

composition and distinct individuals with deformities on different part of the body. The 

individuals observed per transect were pooled together to estimate the population for the whole 

study area. Densities of Anubis baboons and grivet monkeys were calculated. 

Conflicts between human and Anubis baboons and Grivet monkeys  

Data for the conflicts between human-Anubis baboons and grivet monkeys were collected using 

questionnaire to get primary data among the households. The questionnaire had both open and 

closed ended questions to obtain information about the conflicts between Anubis baboons and 

grivet monkeys in the study area. The questionnaire was pretested for 47 randomly selected 

individuals from all twelve villages of varying age, sex and educational background which were 

not included in the main sample group. This helped to modify the questionnaire accordingly. 

Among the seven Peasant Associations around the forest, four were selected (Bola Wanche, 

Bosa Wanche, Hobicha Bada and Abala Longena) based on their distance from the forest.  

Twelve villages from the four Peasant Associations were selected purposely based on the  

information  gathered through  the  preliminary  survey, the distance from the forest, problems 

related to crop loss, livestock depredation and encroachment within the community conservation 

forest area.  

From the total population of 4,320 households in the four Peasant Associations, 366 households 

were selected randomly for the questionnaire survey based on Yamane (1967) formula.  

n= N/1+N (e)
 2

 

Where: n= sample size 

N= is the population size                                     

e= is the level of precision (%) 

n = 4320/ (1+4320) (0.05)² = 366 
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These households were randomly selected by following a pattern of skipping one household, and 

the second household was interviewed. The questionnaire was administered to all households. 

The questionnaire was written in English, but all questions were translated into and conducted in 

the "Wolaytegna" local language to reduce misunderstandings during the interviews due to 

cultural and language differences through back-translation of the script (Müller, 2007). Twenty 

four local people, consisting of two residents in each of the twelve study villages, were recruited 

and trained to administer the questionnaires. Each interview occurred for an average of 43 min 

(ranged: 35–50 min). The covered villages were Shosha (n=32), Lewit (n=29), Hagaze (n=32), 

Andinet (n=30), Tesfa (n=29), Tiya (n=31), Suriya (n=30), Shako (n=29), Womba (n= 31), 

Torojiya (n=32), Fana (n=31) and Korobita (n=30), ranging from 0 to 3.5 km apart from the 

boundary of the forest. The questionnaire consisted of a series of structured questions focusing 

on two main areas of interest, namely, human–Anubis baboon and grivet monkey conflicts and 

damage control methods. Data were analyzed using SPSS 20 (SPSS, 2011).  

Appropriate  statistical  methods  such  as  the  chi-square  test  and  correlation  analysis  were  

used. Chi-square test was used to compare the mean population size, age and sex classes of 

primate between seasons and the number of predation events between the villages. Correlation 

analysis was used to find out the relation between the distance of the forest and crop damage and 

livestock depredation by primates. 

Results  

Population estimate of Anubis baboon 

A mean of 347 + 33.1 and 500 + 44.4 individuals were recorded during the dry and wet seasons, 

respectively. The mean population of the Anubis baboons counted for both the wet and dry 

seasons was 424 + 38.72 individuals. The mean population density estimated was 14.16/km
2
. 

Among them, females constituted 216 (57.5%) and males constituted 487 (25.5%) of the 

population. The ratio of male to female was 1.0: 2.3. Among the observed individuals, 283 

(33.4%) was adults, 420 (49.6%) sub adults and 144 (17.0%) was juveniles. The ratio of sub 

adults to adults was 1.5:1.0. There was significant difference between the number of male and 

female baboons in the present study area (χ
2
 = 82.026, df = 1, p < 0.05) (Table 1). The mean 

group size of Anubis baboons during the dry and wet seasons was 17.5± 1.42 and 25.5± 1.90, 
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respectively. Sixteen groups of Anubis baboons were recorded during the wet season and 21 for 

the dry season. 

Table 1. Number of the Anubis baboons counted during the dry and wet seasons at Humbo 

Community Managed Forest  

Age and sex structure    Season Number of  observed individuals in each 

habitat type                

Dense forest      Open forest              Total 

Adult male Dry 13 18 31 

 Wet 16 27 43 

Adult female Dry 38 52 90 

 Wet 50 69 119 

Sub adult male Dry 26 28 54 

 Wet 34 54 88 

Sub adult female Dry 56 59 115 

 Wet 73 90 163 

Juveniles Dry 21 36 57 

 Wet 30 57 87 

Total Dry 154 193 347 

 Wet 203 297 500 

Mean + SD  178.5+59.12 245+81.89 423.5+ 38.72 

Population estimate of Grivet monkeys 

A mean of 256 + 23.64 individuals of grivet monkeys was recorded in the present study area. 

The population size and their structure varied between the wet and dry seasons. A mean of 191 + 

15.29 and 320 + 24.65 individuals was recorded during the dry and wet seasons, respectively. 

The mean population density estimated was 8.8/km
2
. Among them, females constituted 247 

(48.3%) and males constituted 121 (23.7%) of the population. The ratio of male to female was 

1.0: 2.0. Among the observed individuals, 190 (37.2%) was adults, 178 (34.8%) sub adults and 

143 (28.0%) was juveniles. There was significant difference between the number of grivet 

monkeys counted during the dry and wet seasons (χ
2
 = 86.975, df=1, p<0.05) (Table 2). The 

mean group size of grivet monkeys during the dry and wet seasons was 8.6 and 15.2, 
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respectively. Nine groups of grivet monkeys were recorded during the wet season and 13 for the 

dry season. 

Table 2. Number of the grivet monkeys counted during the dry and wet seasons at Humbo 

Community Managed Forest 

Age and sex structure    Season Number of  observed individuals in each 

habitat type                

Dense forest      Open forest              Total 

Adult male Dry 10 12 22 

 Wet 14 20 34 

Adult female Dry 24 29 53 

 Wet 33 48 81 

Sub adult male Dry 10` 13 23 

 Wet 17 25 42 

Sub adult female Dry 17 23 40 

 Wet 30 43 73 

Juveniles Dry 21 32 53 

 Wet 33 57 90 

Total Dry 82 109 191 

 Wet 127 193 320 

Mean + SD  104.5+8.82 151+14.96 255.5 + 23.64 

 

Human– Anubis baboons and Grivet monkey conflicts  

Crop damage and domestic animal predation were the major problems identified in the study 

area. Among the respondents, 59.01% of them reported as they faced crop damage, 25.13% 

stated domestic animal predation, where as 11.74% reported for both crop damage and domestic 

animal predation by the primates. Only 4.10% informed that they did not face any problem 

caused by the Anubis baboons and Grivet monkeys (Table 3). There was a significant differences 

in the problem caused by Anubis baboons and grivet monkeys (χ
2
= 36.25, df = 3, p < 0.05).  
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Table 3. Problems caused by the Anubis baboons and grivet monkeys to the local people around 

Humbo Community Managed Forest 

Village       n=366                            Respondents (%)  

   No 

conflict 

Crop 

damage 

Domestic animal 

predation 

Crop damage and domestic 

animal predation   

Shosha 32 0.00 19(59.37) 8(25.00) 5(15.63) 

Lewit 29 0.00 18(62.06) 9(31.05) 2(06.89) 

Andinet 30 2(6.67) 18(60.00) 6(20.00) 4(13.30) 

Hagaza 32 0.00 19(59.37) 8(25.00) 5(15.63) 

Tesfa 29 0.00 16(55.17) 7(24.13) 6(20.68) 

Tiya 31 2(6.45) 19(61.29) 8(25.80) 2(06.45) 

Suriya 30 0.00 19(63.33) 8(26.66) 3(10.00) 

Shako 29 2(6.89) 17(58.62) 7(24.13) 3(10.34) 

Womba 31 3(9.67) 16(51.61) 8(25.80) 4(12.90) 

Torojiya 32 0.00 20(62.50) 10(31.25) 2(06.25) 

Fana 31 4(12.9) 17(54.83) 6(19.35) 4(12.90) 

Korbita 30 2(6.70) 18(60.00) 7(23.30) 3(10.00) 

Mean  4.10+1.42 59.01+1.28 25.13+1.15 11.74+1.31 

Types of crops damaged by Anubis baboon and Grivet monkeys 

Majority of the respondents (62.05%) described that maize was the most raided crop followed by 

banana (20.2%), mangoes (15.04%), legumes (5.92%) and sweet potato (3.19%) (Table 4). 

According to the respondents, the season of crop damage varies with the cropping practices, but 

most of the crop raiding occurs during the wet season. Most of the respondents, 75.6% revealed 

as the damage of the crop was sever in the wet season;11.3% of them as it was sever in the dry 

season and the rest 13.1% of the respondents described that it was serious in both the wet and dry 

seasons.  
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Table 4. Type of crops damaged by the Anubis baboons and Grivet monkeys in the selected 

villages  

Villages                                Respondents (%)  

  Maize Banana Mango Legumes Sweet potato    

Shosha  89.80 42.25 32.25 16.75 1.90 

Lewit 76.75 13.25 9.75 8.25 2.20 

Andinet 48.50 7.02 5.05 0.75 1.90 

Hagaza 95.50 49.50 36.75 7.35 5.25 

Tesfa 89.80 47.90 34.50 14.25 8.25 

Tiya 38.25 4.50 3.25 0.60 0.72 

Suriya 47.00 13.50 12.20 0.80 0.90 

Shako 93.00 49.75 37.00 14.75 9.25 

Womba 12.00 0.00 0.00 0.00 0.00 

Torojiya 44.00 8.75 9.25 7.00 0.30 

Fana 38.00 2.80 0.40 0.30 0.10 

Korbita 72.00 3.25 0.10 0.25 0.20 

Mean  62.05+27.50 20.20+20.51 15.04+15.38 5.92+6.42 3.19+3.23 

(Total percentage exceeds 100 because the respondents were allowed to give multiple answers) 

Distance of the villages and domestic animal depredation  

A total of 456 predator attacks were reported by the respondents in the last three years. The 

number of predation events was different between the villages. There was a significant difference 

among villages in the total number of domestic animals killed by Anubis baboon (χ2 = 65.32, df 

=11, p < 0.05).  There was a negative correlation (r = −0.52, df= 11, P < 0.05) between domestic 

animal loss by the Anubis baboon and the distance of villages from the forest (Table 5). 
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Table 5. The number of domestic animals killed by Anubis baboons in the last three years (2017-

2019) 

Villages  (n =366)            Number of domestic animals killed by Anubis baboons                            

  Distance to the forest Chickens Goat Sheep Total 

Shosha 32 0.5-1 km 32 15 9 56 

Lewit 29 1-2.5 km 15 6 2 23 

Andinet 30 2.5-3.5 km 11 1 0 12 

Hagaza 32 0.5-1 km 43 10 10 63 

Tesfa 29 0.5-1 km 37 11 3 51 

Tiya 31 2.5-3.5 km 20 0 2 22 

Suriya 30 1-2.5 km 26 3 1 30 

Shako 29 0.5-1 km 45 12 5 62 

Womba 31 3.5 km 19 0 1 20 

Torojiya 32 1-2.5 km 30 5 3 38 

Fana 31 2.5-3.5 km 10 1 0 11 

Korbita 30 0.5-1 km 48 12 8 68 

Total   336 76 44 456 

Source: Questionnaire survey 

Trend of crop damage and domestic animal predation by Anubis baboons and Grivet monkeys 

Eighty-three percent of the respondents responded that, the trend in crop damage and domestic 

animal depredation by non-human primate is increasing. While 17.42% of the respondents noted 

that the trend is decreasing. Villages that are close to the forest are more affected than those 

living far from the forest (Table 6). 
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Table 6. The trend of crop damage and domestic animal depredations by Anubis baboons and 

Grivet monkeys in the last three years (2017-2019)  

Villages (n =366)      Distance from the forest               Respondents, %                          

   Increased Decreased  Unknown 

Shosha 32 0.5-1.0 km 32 0 0 

Lewit 29 1.0-2.5 km 25 4 0 

Andinet 30 2.5-3.5 km 20 10 0 

Hagaza 32 0.5-1.0 km 32 0 0 

Tesfa 29 0.5-1.0 km 29 0 0 

Tiya 31 2.5-3.5 km 20 11 0 

Suriya 30 1.0-2.5 km 26 4 0 

Shako 29 0.5-1.0 km 29 0 0 

Womba 31 3.5km 20 11 0 

Torojiya 32 1.0-2.5 km 25 7 0 

Fana 31 2.5-3.5 km 20 11 0 

Korbita 30 0.5-1.0 km 29 0 0 

Total   275 58 0 

Source: Questionnaire survey 

Mitigation methods for the impacts of the non-human primates  

Villagers adopted different methods to minimize the crop damages and domestic animal 

depredations by the Anubis baboons and grivet monkeys in the study area. The major techniques 

deployed were guarding, scarecrow, chasing by dogs and hunting. Most of the respondents 

(54.42%) reported that guarding was an effective method in all of the villages followed by 

chasing using guarding dogs (25.7%) (Table 7). There was a significant difference in the use of 

different traditional techniques to control the crop damage and domestic animal depredation 

among the villages in the study area (χ2 =121.31, df =3, P < 0.05).  
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Table 7. Methods used by respondents of different villages to minimize the crop damages and 

livestock depredations  

Villages   n (366)                               Respondents, % 

  Hunting Guarding Scarecrow  Chasing by dogs 

Shosha 32 4(12.32) 17(53.37) 4(11.32) 7(23.99) 

Lewit 29 0.0(0%) 16(56.06) 2(6.81) 10(33.94) 

Andinet 30 4(12.45) 18(59.37) 1(3.75) 7(24.25) 

Hagaza 32 3(9.75) 19(59.37) 2(5.34) 8(25.54) 

Tesfa 29 0.0(0%) 16(55.17) 8(27.31) 5(16.03) 

Tiya 31 4(11.45) 18(58.34) 0.0(0%) 9(30.21) 

Suriya 30 0.0(0%) 17(56.79) 4(14.12) 9(29.09) 

Shako 29 4(13.8) 17(58.62) 1(4.32) 7(23.26) 

Womba 31 3(9.67) 16(51.61) 6(19.32) 6(19.4) 

Torojiya 32 0.0(0%) 19(59.45) 3(10.56) 10(30.9) 

Fana 31 4(12.9) 17(54.83) 2(5.56) 8(26.71) 

Korbita 30 4(13.8) 16(54.06) 2(6.32) 8(25.82) 

Total  14.63 54.42 9.56 25.7 

Discussions  

The baseline information on the animal population size is fundamental to understand the status, 

demography, and trends of animals and the implementation of effective management strategies 

for the conservation of species. Therefore, it is essential to have a population estimate of the 

Anubis baboons and grivet monkeys from time to time in order to take suitable management and 

conservation decisions at Humbo Community Managed Forest. The wet season census showed 

high number of the Anubis baboon and grivet monkey population estimates compared to that of 

the dry season. This variation might be due to migration of the animals to the area and the 

better quality of food availability during the wet season. During the wet season, farmland across 

the forest was attractive and provided plenty of food sources for primates, and the availability of 

Syzygium guineense which is the dominant plant species in the study area produces more fruit 

during the rainy season that provide a better diet in the habitats. More young animals were also 

observed during the wet season (Dessalegn and Afework, 2014). The above cases might be the 
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reasons for the variation in the number of Anubis baboons and grivet monkeys during the wet 

and dry seasons. During the dry season, a high human disturbance and domestic animal pressure 

were observed in the open forest area and less agricultural activities around the forest. Thus, the 

Anubis baboons and grivet monkeys might move from the open forest to dense forest which 

made counting difficulties. The result of this study is in agreement with the study conducted by 

Kate (2012) in Hoima District, Uganda. 

A balanced population structure should be maintained in any animal population for optimal 

productivity because deviation from such an age structure could adversely affect the population 

growth rate. Yet, the ratio of the age and sex classes in a population can be an indication of its 

current and expected reproductive status (Ankel, 2007). There were a high proportion of females 

in the population of Anubis baboons and grivet monkeys indicating that the primates had the 

potential to increase in number. In both Anubis baboons and grivet monkeys, females mostly 

stay in troops throughout their lives while males sometimes move from the groups and search for 

food. This behavior might expose males to predator attacks as indicated by Johnson, et.al (2015). 

The female-biased sex ratio among adults was reported in many primate populations (Eshetu and 

Balakrishnan, 2015; Zewdu et al., 2013).  

Anubis baboons and grivet monkeys live in troops but the size varies in a different area. They 

were seen in smaller groups during the dry season and in larger groups in the wet season. The 

variation in the social group size might be related to the availability of food in the area. In the 

present study, during the dry season, food resources were poorly observed and this might result 

in the dispersal of the foraging group. The primates might adjust their group size to 

accommodate variations in the forage distribution and availability (Beehner et al., 2008). This 

might help them to get distributed food sources in all of the habitats. On the contrary, Ankle 

(2007) reported that the group size increases during the wet season. The availability of food, 

absence of competition, cover to escape from predators, the opportunity for reproduction, and 

escape from the climatic extremes, determine the preference of animals for a specific habitat type 

(Gonedele et al., 2012). The majority of the Anubis baboons and grivet monkeys were counted 

from the open forest habitat type both during the wet and dry seasons. This might be due to the 

relatively more availability of food in this habitat than that of the dense forest. However, their 

distribution was not uniform across the two habitats of the study area. 



Tedilahun and Aberham 2022. Journal of Science and Inclusive Development 4 (1) 

_____________________________________________________________________________________ 

16 
 

The result of the present study has shown that there is a strong conflict between Anubis baboons 

and grivet monkeys and the local community in the study area. Baboons are the most destructive 

crop-raiding animals around Humbo community-managed forest. According to Sillero-Zubiri 

and Switzer (2001), Anubis baboons and grivet monkeys are notorious crop raiders across much 

of their range in Africa and Arabia. They came at any time during the day and consume whatever 

crop was in the field. They tended to raid fields surrounded by large trees and rocky hillocks 

which provided cover for them. These vantage points provide them with easy escape routes and 

made it difficult for guards to follow them. Baranga et al. (2012) noted that primates are 

particularly successful crop raiders due to their cooperative behaviors, opportunistic lifestyle, 

non-specialized, and omnivorous diet and their abilities to learn rapidly and change their 

behavior accordingly.  

For farmers living in proximity to forest boundaries, crop loss and livestock predation represent a 

considerable barrier in securing a sustainable livelihood, especially crop loss as it is closely 

related to food security and income (Wallace and Hill, 2012). The present study showed that 

living in close proximity to protected areas imposed costs, such as loss of crops and livestock by 

the primates, and spent their time and resources by guarding their properties from the non-

human-primates attack. An increasing of the distance of the villages from the forest boundary 

causes the decreasing of crop-raiding and predation on the livestock.  

In the present study area, distance to the forest was strongly correlated with the crop losses and 

depredation risks. For instance, in villages, such as Shosha and Hagaza high levels of crop and 

domestic animal losses were observed. These villages were near to the forest than the other 

villages; therefore, they were affected more by the Anubis baboons and grivet monkeys. Hill 

(1997) also found that most of the farms which experienced severe crop-raiding in western 

Uganda were within 100 m of the forest area. Most of the respondents reported that the intensity 

of crop damage by the Anubis baboons and grivet monkeys has increased in recent years. This 

was probably associated with the increase of the Anubis baboon and grivet monkey populations 

and the number and extent of the farmlands close to the habitats of the Anubis baboons and 

grivet monkeys (Mesele et al., 2008). The Anubis baboons and Grivet monkeys frequently cause 

damage to the maize crop. This is because maize was the most common cultivated crop in the 

study area when compared to the other crops. Similarly, Saj et al. (2001) suggested that, some 
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crops may receive more damage due to the fact that they are more widely grown than the other 

crops.  

Human-wildlife conflict is a complex problem, requiring a combination of approaches to manage 

the conflict. The strategies aimed at one location may be ineffective in other locality. The 

farmers’ choice of these interventions depends on a number of factors, such as the presence and 

severity of crop damages, the availability of local resources, and the specific type of animal 

causing the destruction (Kate, 2012). Farmers in the study area developed different strategies to 

prevent the damage of crops and predation of their livestock against the Anubis baboons and 

grivet monkeys. Among the mitigation techniques, guarding was the major method utilized by 

many of the farmers in protecting their crops from damage by pest primates. Similarly, guarding 

was a prominent method in different parts of Africa to protect their crop and livestock from 

wildlife attack (Eshetu and Balakrishnan, 2015).  

Chasing by guarding dogs and making scarecrow were also common methods used in the study 

area. In these findings, men and children were mainly involved in guarding the crop from the 

damage by the pest primates. Similar study was carried out by Kate (2012) in Hoima district in 

Uganda showed that adults particularly women were least involved in the guard and two-third of 

all the crop guarding was performed by children. Losses might generate other costs to the 

household members including an increased need to the guard fields which create labor 

bottlenecks in certain seasons, disruption of schooling since children are needed to help guard 

family fields, increased risk of injury and contracting diseases from the wildlife. 

Conclusions 

The study provided relevant information on population status of Anubis baboons and grivet 

monkeys and their conflicts with local people around Humbo Community Managed Forest. The 

number of Anubis baboons and grivet monkeys varies based on their sex/age and their habitat 

types. The estimated population size of the Anubis baboons and grivet monkeys in the present 

study area was fewer than the studies in other localities of Ethiopia. The frequencies of conflicts 

were increased in the present study area. Therefore, to alleviate the existing problems, 

sustainable conservation measures are needed in collaboration with all the concerned 

stakeholders and further research should also be undertaken to save the Anubis baboons and 

grivet monkeys in this Managed Forest. 



Tedilahun and Aberham 2022. Journal of Science and Inclusive Development 4 (1) 

_____________________________________________________________________________________ 

18 
 

Conflict of interest 

The authors declare that they have no conflict of interest. 

Funding 

No financial support has been obtained for this study. 

Acknowledgments 

We thank Wolaita Sodo University for granting us financial assistance and the local people 

around Humbo Community Managed Forest for the help they provided us during the fieldwork. 

References 

Aberahm Megaze, Balakrishnan M, Gurja Belay. 2017. The attitudes and practices of local 

people towards wildlife in Chebera Churchra national park, Ethiopia. Int J Biodiver 

Conserve. 9(2):45-55. 

Afework Bekele, Yalden DW. 2013. The Mammals of Ethiopia and Eritrea. Addis Ababa 

University Press, Addis Ababa.  

Ankel-Simons F. 2007. Primate anatomy: an introduction. 3rd ed. San Diego: Elsevier 

 Academic Press.  

Baranga D, Basuta GI, Julie A, Teichroeb JA. Colin AC. 2012. Crop raiding patterns of solitary 

and social groups of red-tailed monkeys on cocoa pods in Uganda. Tropic Conserv 

Sci. 5(1): 104-111. 

Beehner JC, Berhanu G, Bergman TJ. Cann MC. 2008. Population estimate for gelada 

(Theropithecus gelada) living in and around the Simien Mountains National Park, 

Ethiopia. Ethiop J Sci. 3: 1–5.  

Biryahwaho B, Misiko M, Tefera H. Tofu, A. 2012. Humbo Ethiopia assisted natural 

regeneration project. Institutional Analysis and Capacity Building of African 

Agricultural Carbon Projects Case Study. Copenhagen, Denmark: CCAFS. 

Burnham KP, Anderson DR, Laake, J. 1980. Estimation of density from line transects sampling 

of biological populations.  Wildl Monog. 72: 1-202. 

Caughley G, Sinclair ARE. 1994. ‘Wildlife Ecology and Management.’ Blackwells: Oxford.  

Demeke  Datiko, Afework Bekele. 2013. Conservation Challenge: Human-herbivore Conflict in 

Chebera  Churchura  National  Park,  Ethiopia. Pak. J Biol Sci. 16(23): 1758-1764. 



Journal of Science and Inclusive Development Vol. 4, No. 1, DOI: 10.20372/jsid/2021-69  

©2022 The Authors. Published by Wolaita Sodo University. This is an open access article under the  

             CC by BY-NC-ND licence. 

_____________________________________________________________________________________ 

19 
 

Dessalegn E, Afework B. 2014. Diurnal activity patterns and feeding ecology of the endemic 

geladas (Theropithecus gelada) in the Simien Mountains National Park, Ethiopia. 

Afr J Ecol. 53(2): 1-7. 

Distefano E. 2005. Human wildlife conflict worldwide collection of case studies, analysis of 

Management strategies and good practices. Israel. http://www.fao.org.  

Eshetu M, Balakrishnan M. 2015. Demographic structures of gelada (Theropithecus gelada) in 

Guassa community protected area, Ethiopia. Glob J Scie Frontr Res Biol Sci. 15:18 

–24. 

Fedurek P, Lehmann J. 2017. The effect of excluding juveniles on apparent adult olive baboons 

(Papio anubis) social networks. PLoS ONE 12(3): e0173146.  

Gebeyehu G, Bekele A. 2009. Human-wildlife conflict in Zegie peninsula with emphasis on 

grivet monkey (Cercopithcus aethiops). Ethiopian J Sci. 32(2): 99–108. 

Gippoliti S. 2010. Theropithecus gelada distribution and variations related to taxonomy: history, 

challenges and implication for conservation. Primates 51(4): 291-297. 

Gonedelé Bi S, Koffi Bené JC, Bitty A, Koné I, Zinner D. 2009. African green 

monkey (Chlorocebus sabaeus) in the coastal region of Côte d’Ivoire. Primate 

Conserv.  24: 91–97. 

Gonedelé Bi S, Koné I, Bitty AE, Béné Koffi JC, Akpatou B, Zinner D. 2012. Distribution and 

conservation status of catarrhine primates in Côte d'Ivoire (West Africa). Folia 

Primatol. 83(1): 11-23.  

Groves CP.  2001. Primate Taxonomy. Washington, Smithsonian Institution Press.  

Groves CP. 2005. Order Primates. In: Mammal Species of the World. A Taxonomic and 

Geographic reference. Johns Hopkins University Press, Baltimore.  

Grubb P. 2006. Geo-species and Super-species in the African primate’s fauna. Prima  conserv. 

20: 75-78. 

Hill CM. 1997. Crop raiding by wild vertebrates: the farmer’s perspective in an agriculture 

Community in Western Uganda. Intern J Pest Manag. 43:77 84. 

Hill CM. 2000. Conflict of interest between people and baboons: Crop raiding in Uganda. Int J 

Primatol. 21: 299–315.  

https://link.springer.com/article/10.1186/s41610-018-0098-8#ref-CR6
http://www.fao.org/


Tedilahun and Aberham 2022. Journal of Science and Inclusive Development 4 (1) 

_____________________________________________________________________________________ 

20 
 

Hockings KJ, Sousa C. 2012. Differential utilization of cashew a low-conflict crop by sympatric 

humans and chimpanzees. Oryx 46:375–381. 

Hockings KJ, McLennan MR, Carvalho S. 2015. Apes in the Anthropocene: Flexibility and 

survival. Trends   Ecol Evol.  30: 215–222. 

Johnson C, Swedell L, Rothman J. 2012. Feeding Ecology of Olive Baboons in the Kibale 

Forest, Uganda:  Preliminary results on diet and food selection. Afr J Ecol. 50(3): 

367-370.  

Johnson C, Piel AK, Forman D, Stewart FA, King AJ. 2015. The ecological determinants of 

baboon troop movements at local and continental scales. Mov Ecol. 3(1):14−21. 

Jolly CJ. 2001. A proper study for mankind: analogies from the Papionin monkeys and their 

implications for human evolution. Yrbk Phys Anthropol 33:177–204. 

Kassahun Abie, Afework Bekele. 2016.  Threats to Gelada Baboon (Theropithecus gelada) 

around Debre Libanos, Northwest Shewa Zone, Ethiopia. Inter J Biodiver. 11(2): 

435-433. 

Kate K. 2012. Possible strategies/ practices in reducing Wild animals (Primate) crop raids in 

unprotected areas in two Sub-counties in Hoima District, A report to the PCLG-

Uganda. 

Kristin S, Struhsaker T. 1999. Colobus monkeys and coconut: a study of perceived human-

wildlife conflicts. J Appl Ecol. 36: 1009-1020. 

Kunz BK, Linsenmair KE. 2008. The disregarded west: diet and behavioural ecology of olive 

baboons in the Ivory Coast. Folia Primatologica 79: 31–51. 

Lehman SM, Fleagle JG. 2006. Biogeography and primates: a review. In:  Primate 

Biogeography, Springer, New York. 

Leta Goboshoa, Debela Hunde, Tariku Mekonnen. 2015. Identification of crop raiding species 

and the status of their impact on farmer resources in Gera, southwestern Ethiopia. 

Int J Sci Basic Appl Res. 22: 66–82. 

Markos Kuma. 2016. Diversity of woody plant species of Gamuwa and Oda Forests of Humbo 

Carbon Project, Wolaita, Ethiopia: For Conservation and Management of Forests. 

Intern. J.  Biod. 79: 1-8. 

Mekonnen A, Afework B, Fashing PJ, Lernould A, Anagaw JM, Stenseth, NC. 2012. Newly 

discovered bale monkey populations in forest fragments in southern Ethiopia: 

https://www.hindawi.com/journals/ijbd/


Journal of Science and Inclusive Development Vol. 4, No. 1, DOI: 10.20372/jsid/2021-69  

©2022 The Authors. Published by Wolaita Sodo University. This is an open access article under the  

             CC by BY-NC-ND licence. 

_____________________________________________________________________________________ 

21 
 

evidence of crop raiding, hybridization with grivets and other conservation threats. 

Am J primato. 74: 423-432. 

Mesele Y, Afework B, Zelealem T.  2008. Human–gelada baboon conflict in and around the 

simian Mountains National park, Ethiopia. Afri J Eco. 47:276-282. 

Muller M. 2007. What's in a word? Problematizing translation between languages. Area, 39(2): 

206-213. 

Naughton-Treves L. 1997. Temporal patterns of crop raiding by primates. Linking food 

Availability in croplands and adjacent forest. J Appl Ecol. 35; 596-606.  

Norton-Griffiths M. 1978. Counting animals. Handbook number 1. African Wildlife Leadership 

Foundation, Nairobi.  

Pasternak G, Brown LR, Kienzle S, Fuller A, Barrett L, Henzi SP. 2013. ‘Population ecology of 

Vervet monkeys in a high latitude, semi-arid riparian woodland’. Koedoe 55(1): 1-

9.  

Saj TL, Sicotte P, Paterson JD. 2001. The conflict between Vervet monkeys and farmers at the 

forest edge in Entebbe, Uganda. Afr J Ecol. 39: 195–199. 

Shimada MK, Terao K, Shotake T. 2002. Mitochondrial sequence diversity within a subspecies 

of Savanna monkeys (Cercopithecus aethiops) is similar to that between subspecies. 

J. Hered. 93: 9-18. 

Sillero Z, Switzer D. 2001. Crop raiding Primates: Searching for alternative, human ways to 

solve conflict with farmers in Africa and Wildlife initiative. Wildlife Conservation 

Research Unit, Oxford University, Oxford. 

SPSS .2011. Statistical Package for the Social Sciences. Vision 

20. Chicago, IL: IBM Corporation, SPSS Inc. 

Strum SC. 2010. The developing of primate raiding: implications of management and 

 conservation. Intern J Primat. 31: 133-156.  

Sutherland WJ. 1996. Ecological census techniques: a handbook. Cambridge University  Press, 

Cambridge, U.K.  

Wallace GE. 2010. Monkeys in maize: Primate crop-raiding behaviour and developing on-farm 

techniques to mitigate human-wildlife conflict. PhD Thesis, Oxford Brookes 

University. 



Tedilahun and Aberham 2022. Journal of Science and Inclusive Development 4 (1) 

_____________________________________________________________________________________ 

22 
 

Wallace GE, Hill CM. 2012.  Crop damage by Primates: Quantifying the key parameters of crop-

raiding events. PLoS ONE, 7(10): e46636.  

Yemane T. 1967. Statistics. An introduction analysis, 2
nd

 ed., New York: Harper and Row. 

Zewdu K, Gurja Belay, Afework Bekele. 2013. Population size, group composition and 

behavioural ecology of geladas (Theropithecus gelada) and human-gelada conflict 

in Wonchit Valley, Ethiopia. Pak. J. Biol. Sci. 16(21): 1248-1259. 


