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Abstract  

Background 

Despite the number of wild animals that are useful to the local population and have served as 

a basis for ethnozoological research in Benin, others such as Phacochoerus africanus and 

Potamochoerus porcus remain poorly documented according to their uses. They are already 

facing threats to their proper conservation in ecosystems where they are found in 

metapopulations as a result of the fragmentation effects. In this study, the ethnozoological 

knowledge of these suids in southern Benin was inventoried.  

Methods 

To achieve this objective, structured interviews were conducted with 138 people randomly 

selected in nine districts. The use values of these suids  parts and the fidelity level were 

assessed through global ethnozoological value. Non-parametric tests were carried out to  

analyse the uses differences according to gender, age and ethnic group. Two Correspondence 

Analyses (PCA) were carried out to describe use categories within districts and ethnic groups. 

A Generalized Linear Model (GLMs) of binomial families was used to relate the suids 

practice hunting to districts and distance from the village.  

Results 

More than two use categories (food, medicinal and magical) were identified for both species. 

With regard to the most commonly used parts, we have the mane, teeth, horns for the common 

warthog and the skull, teeth, nose and testicles for the red river hog. Ten illnesses were cited 



to be treated by their parts. Significant differences were observed between ethnic groups 

regarding the suids medicinal uses but not for gender. The ethnozoological use value of suids 

was almost similar for adults and the elderly.  

Conclusion 

Strong pressure continues to be exerted on these two suids and their habitats despite their high 

zootechnical potential compared to exotic pigs. After the creation of income-generating 

activities, future research needs to be carried out to evaluate their budgets activities, genetic 

study and diet through metabarcoding approaches to promote their domestication. This could 

help to capitalise data that can be used in breeding programmes in order to limit threats on the 

few species individuals found in the natural environment, as well as to participate in 

reintroductions if necessary. 

Keywords: use categories, wild suids, local population, west Africa. 

 

 

INTRODUCTION 

Following the ancient times example, when humans materialised the animal species presence 

through drawings and signs, there is still a particular interest in translating the relationships 

[1], [2] with this biodiversity life form. Following the example of marine molluscs [3], 

animals continue to be used by humans for various decorative, food, magical-religious and 

medicinal purposes [4], [5]. Although plants and their derivatives are more often used in 

traditional and modern medicine, various cultures in Africa and around the world use animals 

for specific uses justifying their presence in pharmacopoeia [5]. The emergence of traditional 

medicine in Africa is no longer in doubt, where its demography is growing today and future 

projections are three times as high. The use of this fauna in food, in the treatment of certain 

religious, medicinal and magical problems [6] often requiring abusive and irrational 

harvesting in nature reserves, even if a fringe of users resort to domestication.  

Several species such as suids have become prime targets and formal hunting, poaching 

activities keep on being the main sources of income for the local population [7], [8]. As a 

result, there has been a decline crises series in most of the world's wildlife populations. They 

existed and continue to take root because of habitat fragmentation, lack of economic 

alternatives, overexploitation of resources, population growth, inadequate land management 

and practices, and political-social conflicts [9], [10]. Consequently, according to Alves & 



Alves, (2011), degradation in endogenous knowledge contributes to many concerns about 

wildlife conservation.  

Several animal species in Benin, Africa and even invertebrates are cited in traditional 

medicine in the treatment of many diseases and for purposes emanating from mystery [12], 

[13]. Phacochoerus africanus (Gmelin 1788), Potamocheorus porcus (Linnaeus 1758) and 

Sus scrofa domesticus are the main suids found in Benin [14]. Among the research work 

carried out in ethnozoology in this country, none has yet focused on suids. The work results 

relating to traditional knowledge continue to be ignored in science [15] yet ethnozoological 

approaches seem essential to complement fundamental research by better defining, according 

to cultures, the socio-ecological aspects of the roles played by animals [16]. It is therefore 

essential to study the main uses made by the local population of the lesser-known suid species 

found in Benin and which are in a threatened state, to better guide conservation strategies for 

this taxonomic group.  

Suids provide a wide range of economic, social and ecological benefits to people and 

contribute to household incomes [7]. However, they can cause damage to humans [17] and 

crops [18]. They are found in different habitats depending on the species and are well known 

as seed dispersers [19], which makes them of major interest about the floristic structure of 

tropical forests and savannahs. They are subject to threats in their occurrence areas. As a 

result, since the 1995's some wild pig species have become critically endangered [20] and 

their population is currently in decline [21], [22]. The species found in Potamochoerus and 

Phacochoerus gender are highly valued for their meat and they are also quite prolific.  

This study aims to inventory the ethnozoological knowledge of Phacochoerus 

africanus (Gmelin 1788) and Potamochoerus porcus (Linnaeus 1758) by socio-cultural 

groups in southern Benin. Some questions were raised to support our goals: Are they some 

differences in knowledge between genders, age and ethnic group ? Are the suids parts much 

more involved in magical uses? Is there a consensus around the desire to conserve these suids 

in the face of their diverse importance? At the end of this study, it will therefore be proposed 

new conservation options in order to reduce the threats level within their population. 

 

MATERIAL AND METHODS 

Study area 

The study sites extend between latitudes 8°00' and 7°12' N and longitudes 1°36' and 2°48' E 

(Fig. 1) with an average of 2.250.000 ha. This is charactized by two climatic zones: the 



Sudano-Guinean transition zone and the Guinean zone. The first is characterized by 

shrubby/wooded savannah, forest galleries and fallow fields. Semi-deciduous dense forests, 

swampy formations, and thickets are often found in the Guinean zone in addition to fields. 

The choice of sites inventoried was based on the various results of our surveys and previous 

work where the presence of these suids was confirmed in Benin. Among these works we are 

those of [23]–[26]. The work of [14] show that in addition to the low representativeness of the 

Guinean zone, the transition zone of Benin, on the other hand, is a determining factor in the 

explanation of these two sympatric species. Also from the works of [27], a severe degradation 

of the vegetation cover is noted in the Benin southern part due to a high concentration of more 

than half of the population.  

The Lokoli swamp forest is located in the district of Koussoukpa, (commune of 

Zogbodomey) between 7°03' N and 2°15' E on an area of about 3000 ha. The average annual 

temperature is between 26 and 28°C. In the Guinean zone, the gazetted Lama forest extends 

between latitudes 6°55' to 7°00' N and longitudes 2°04' to 2°12' E halfway between Allada 

and Bohicon. The southern part of this forest is accessible by the Ouègbo-Toffo trail while to 

the north, an Agrimey-Koto trail leads to the edge of the forest. The climate in southern Benin 

is sub-equatorial with four seasons unevenly distributed. The Gbidji swamp meadow is 

located in the commune of Dévé within the Mono Biosphere Reserve which is between 

latitudes 6° 11 '14.2" and 6° 59 '58.7" N and between longitudes 1° 35 '47.1" E and 1° 59' 

28.1" E. It is an integral part of the RAMSAR 1017 site. The main habitats types found in the 

study area are: Dense semi-deciduous forests, swampy formations, open forests, wooded 

savannas, mosaics of fields and fallows, swampy meadows, plantations. The Gnanhouizoun 

Community Area is found in the village Gnanhouizounmè located in Damè-Wogon district 

(Bonou commune) with an area of 25.33651 ha. The commune of Bonou is located in the 

Department of Ouémé between 6°72' and 6°95' north latitude and between 2°15' and 2°40' 

east longitude. The Agbé and Mongnigbé Complex is located in the Zou department while the 

Djaloukou Ranch in the hills. The Sédjè Denou and Houegoudo Complex is located in the 

Atlantic Department, more precisely in the Zé commune. We finally have the Gazetted Dogo-

Kétou Forest and the Sacred Forest of Kouvizoun which are located in the Plateau department 

(Fig. 1). The main soils encountered in this study area are hydromorphic, ferruginous, 

ferralitic, sandy loam, colluvial, alluvial and vertisol [28]. 

 

Data collection method 



Different socio-professional categories were considered during the preliminary studies among 

30 people found in the southern Benin protected areas where the presence of Phacochoerus 

africanus and Potamocheorus porcus are reported. The different socio-professional categories 

included: veterinarian, shopkeeper, processor of agricultural products, hunter, forest operator, 

fisher, farmer, ecological guide and breeder (Fig. 2). During the preliminary step, Agbé-

Mongnigbé complex, Gnanhouizoun-CA and Gbidji swampy meadow were considered. The 

number 30 (binomial distribution) has been used to approximate the normal distribution. It 

was then determined the proportion of people that have knowledge on these two species and 

have had at least one direct contact with them. The information was used to calculate the 

sample size (n) to be surveyed according to the normal approximation equation of the 

binomial distribution [29]: 

𝑛 = 𝑈1−𝛼 2⁄2 × 𝑝(1 − 𝑝)𝑑²  

where 𝑛 is the sample size per selected village, p = 0.24 is proportion of residents aware of 

the current suids presence, U1-α / 2 is the standardized value with a probability p equals 1-α / 

2 for a probability of 0.95 (withα = 0.05, U1-α / 2 ≈1.64) and d is the margin of error of the 

measured parameters however a standard error of 6% will be considered for this study. A total 

of n=138 people from these different socio-professional categories and ethnic groups were 

interviewed. The stratified method was used among the probability sampling methods, 

considering the districts and localities of each study site. Some of the respondents 

characteristics are summarised in Table 1.  

The surveys were carried out from 15 December 2019 to 29 March 2020 in nine sites. 

Questions on the different uses of these suids, their socio-economic and cultural importance 

were asked to all socio-professional groups considered without distinction of gender and age 

[30]. Data collection was carried out using semi-structured interviews based on a 

questionnaire developed for this purpose. These were open-ended and closed-ended questions 

relating mainly to the behaviour of local communities towards these suid species. These 

surveys were conducted in French as well as in local languages with the help of an interpreter 

when necessary and whenever possible. Scores (0 to 3) were assigned to each specific use 

category according to the frequency of use and respectively according to whether the species 

is: highly used=3, fairly used=2, weakly used=1, not used=0 [31], [32].  

Data analysis   



To analyse the main data of this study, ethnozoological parameters were calculated. It’s the 

case of the Fidelity Level (FL) : The fidelity level which was calculated with the use 

categories and the different parts of suids used  in order to assess the suids species importance 

following the formula [33]: FL= 
𝑛𝑁 * 100 

with n: number of people that provided an answer in relation to a given use or a given part 

use; N: total number of people surveyed for the given species (common Warthog, Red river 

hog). 

We have also the ethnozoological value (UV) which was determined for each ethnic, gender 

and age group by use categories (k) according to Philips & Gentry, (1993): 𝑈𝑉𝑘= 
1𝑛 ∑ 𝑆𝑛𝑝=1  

where S is the score assigned by respondents to a given use category and n is the number of 

respondents. At last about indices, the Global ethnozoological value (OUV)  was determined 

for each ethnic, gender and age group following this formula : OUV=∑ 𝑈𝑉𝑘𝑘𝑖=1  

where k is the number of use category, UVk s the ethnozoological value of the species for a 

use category k by ethnic group, sex and age. 

The normality and homogeneity of the use value was checked and in the case of non-

normality the non-parametric tests were done to see the differences relating to gender, age and 

ethnic group. The relative citation frequency according to use categories for each species was 

presented as a barplot using the ggplot2 package. Similarly for the relative citation frequency 

for the suids parts used, the current uses per species are presented. Two Correspondence 

Analysis (PCA) carried out with the FactoMineR package described the use categories within 

districts on the one hand and within ethnic groups on the other. A generalised linear model 

(GLMs) of the binomial family was used to relate the species practice hunting to districts and 

distance from the village. The test from χ² was used to assess the fit of the GLMs to the data 

and the pseudo-coefficient of determination R² [35] was calculated with the fmsb package 

[36] to assess the explanatory power of the data models. In addition, the reasons for the 

conservation of the species were presented with barplot. All these analyses are carried out 

with the statistical software R. 

RESULTS  

Suids use categories  

Three categories of suids use, for food, medicinal and magical purposes were recorded in this 

study. Food use was the most dominant category. The Fidelity Level representing the 

frequency of citation by use category for each suid species is shown in Fig. 3. All informants 



surveyed in areas where common Warthogs are present used the species for food, while 

54.54% and 18.18% exploited the species for medicinal and magical purposes respectively. 

For the informants in the areas where Red river hog are found 91.80% use it as a protein food 

source, as well 10.65% and 27.85% respectively for magic and medicine.  

Use categories of suids for medicine and magic 

The different parts of the suids that were involved in traditional medicine and magic are 

presented in Table 2 according to their Fidelity Level (FL). The results showed that for 

common Warthogs, the most used parts are mane (FL=18.2%), teeth (FL=18.2%), and horns 

(FL=18.2%) to treat fertility, strengthen bones in newborns, fight witchcraft and make 

children resistant to diseases. Among the Red river hogs, the skull (21.2%), teeth (18.8%), 

nose (6.6%) and testicles (3.3%) are used much more to treat headaches, hernias, promote 

rapid teething in children, toothache, sexual weakness and infertility. So these two species are 

very little used in magic.  

Variation in knowledge by gender, age and ethnic groups 

The use value by gender, age and ethnic groups is presented in Table 3 and 4. Significant 

differences were observed between ethnic groups regarding the medicinal uses of suids. The 

Nagots considered the species to be a taxon of high medicinal value. Finally, informants from 

different age groups presented equal knowledge for suids regarding its use for medicinal, 

feeding and magical purposes. The ethnozoological use value of suids was almost similar 

across age classes (OUV 30 < years ≤ 60 = 0.13 and OUV > 60 years = 0.19). No significant 

differences were observed in the gender distribution of the different use categories, however, 

showing that the informants used the species in almost the same way according to gender.  

Hunting pratice following the district 

The results of the binomial regression (Table 5) showed that the district and distance from the 

village explained 40.61% of the variation in hunting practice (χ² (89) = 5,42, P = 1, R² = 

40,61%). But only the district had a considerable influence (P <0.05) on hunting practice. 

Thus 85%, 87.18% and 88.46% of the informants from Koussoukpa, Agbokpa and Sedje-

Denou respectively acknowledged the practice of hunting suids in their localities as can be 

seen from the Fig. 5. 

Reasons related to species conservation  



The majority of the informants (79.71%) expressed the need to keep the suids. The desire to 

keep these suids varied considerably according to the district. According to figure 6, only 

0.91% of the informants in Idigny, Ayomi were thinking of keeping suids. While informants 

in Massi (30.91%), Koussoukpa (29.09%) and Sedje-Denou (16.36%) expressed the need to 

conserve the species mainly. The reasons for the desire to conserve suids are presented in Fig. 

7. The reasons behind this enthusiasm were particularly the interest of their protection for the 

future generation (51.8 ± 9.34%), their medicinal virtues (11.8± 6.03%) and for tourism (8.2 ± 

8.18%). 

DISCUSSION  

Use and category use of common Warthog and Red river hog 

The use of zootherapeutic techniques through ethnozoological knowledge is a fairly common 

practice in Africa and particularly in South Benin as the work of [16], [37] has shown. It is 

true that many studies have not been carried out directly on the ethnozoological values of 

suids, but some authors such as [38]–[40] have alluded to the use of certain parts of them 

when studying other fauna species. In this study, and also observed in several works [15], 

[41], parts/products of the Red river hog and common Warthog were identified by local 

experts as useful for food, medicinal and magical uses. In this study, food use was the most 

favoured species of suids (100% of cases for common Warthog ± 91.80% for Red river hog). 

This can be explained as follows they are game of choice due to their numerous organoleptic 

qualities [8], [42] and serve as an income for the population to survive during the most 

difficult times [7], [43]. Although Muslims are not in the majority in Benin, nor in the part 

covering the study area, certain religious beliefs, primarily the 'Thron', have not influenced 

their consumption. In addition to food use, medicinal properties prevail over magical 

properties, whether it is for the Red river hog or the common Warthog in this study. Indeed, 

the work of [40] shows the importance of common Warthog in the medicinal ailments 

treatment. As for the red river hog, the work of [38] , on the other hand, presents it as an 

animal with great ethnobiological values and whose parts/products are used in traditional rites 

and practices. The magical use of these two suids is hardly surprising because since ancient 

times the pig has been an animal linked to many religious myths, including Muslim ones. The 

most parts involved in the realisation of these different medicinal and magical properties were 

respectively for the common warthog, the mane, the teeth, the horns and for the Red river 

hog, the skull, the teeth, the nose, the testicles. The common Warthog and Red river hog parts 



used in traditional medicinale, magic pratice with theirs productions methods are presented in 

Table 6. 

 

 

 

 

Better known as living in sympatry [44] in certain habitats, this study also shows that 

the parts used in common for both species in the realisation of certain medicinal and magical 

uses are the teeth, the bones, the hooks. These were used to strengthen newborn baby bones, 

make children hardy to disease, against witchcraft, promotes rapid teething in children, 

toothache, sickle cell disease, erecting the vodoun Gou. The results of the work carried out in 

North-Western Ethiopia and South-Western Cameroon do not really deviate from our realities 

by reflecting the importance of teeth respectively for toothache, swelling, rheumatism and the 

announcement of bad news, prestige in traditions [38], [40].  

To benefit from all these properties, hunters take advantage of these suids depredation 

cases caused by shooting them [5], [7] or even deliberately of their own free will (Fig. 6).  

Variation in knowledge and reasons for conservation 

Some differences were observed between ethnic groups regarding the medicinal uses of suids 

under the strong contribution of the Nagots in this study. Indeed, the Nagots were dominant  

in the sample from which our informants came. The majority of these informants were 

farmers and hunters that had other secondary activities and had sufficient knowledge about 

these suids in the medicine and magic field. Furthermore, we know that the Nagot ethnic 

group is very similar to the Yoruba ethnic group and has the same cultural and religious 

practices. The work of [45]–[47] has shown that the Yoruba ethnic group is much more in 

favour of the traditional values conservation also in the field of medicine from one generation 

to another, especially through men.  

It is easy to understand the Nagots' high regard for these suids in the light of the results 

obtained. The use of  parts or products of these suids was not only the prerogative of people of 

a certain age and social position as reflected in the work of [48]. In contrast to the results of 

[16] on the common hippopotamus in south Benin and those of [49], [50] on medicinal plants, 



this study showed that the global ethnozoological use value was almost similar across age 

groups (OUV 30 < years ≤ 60 = 0.13 and OUV > 60 years = 0.19). The younger people 

involvement by adults and older people in the knowledge acquisition which becomes higher 

and higher across the generations could explained this last result. This is all the more 

remarkable with the strong contribution of the Nagot ethnic groups (grouped in the districts of 

Idigny, Djaloukou and Massi), Fon and Aïzo.  

Medicinal uses were mainly the prerogative of the Nagot and Aïzo (Fig. 8) in the 

districts of Djaloukou, Sedje-Denou and Massi, while magical uses were mainly the work of 

the Adja, Mahi and Wéménou in the districts of Deve, Adakplame, Dame-Wogon and 

Agbokpa (Fig. 9). Food uses were observed among the Fon, mainly in the districts of 

Koussoukpa and Idigny. The values of ethnozoological uses for this suids taxon vary 

according to age and ethnic group.   

In addition to the medicinal virtues, the reasons for choosing to conserve these two suids 

species were mainly their protection for future generation and tourism. Indirectly translating 

the conservation level as well as possible conservation actions in these occurrence areas of the 

common Warthog and Red river hog. These results are consistent with those observed in the 

work of [51] carried out in the Mono Biosphere Reserve on the common hippopotamus. The 

work of [52] also shows the enthusiasm of the local population for conserving biodiversity for 

future generations.  Indeed, the involvement of the local population in the governance and co-

management of biodiversity reservoirs in Africa and around the world continues to yield quite 

positive results, as proven in the work of [53]. Unfortunately, the Covid-19 pandemic 

continues to have a negative impact on the income-generating activities [54] of the local 

population, circumstantially tainting this desire for sustainable conservation. Concerted 

management keep on being important, but it is also urgent to create new generating activities 

for the local population while waiting for the end of this pandemic for sustainable 

conservation.  

 

CONCLUSION 

A diverse use of the different parts/products of common warthog and red river hog: food, 

magic and medicinal was presented in this study. A variation in the use of the two species was 

also noted according to socio-cultural groups. Apart from their consumption, two trends were 

relatively observed in southern Benin. Some (Nagot and Aïzo) gave great medicinal 

importance to the species, while others (Adja, Mahi, Wéménou) gave even greater importance 



to the species for magical purposes. Sustainable conservation of these two species could be 

based on effective consideration of all aspects of the this work results. The most used parts for 

both species are the teeth,  bones, and hooks. Strong pressure continues to be exerted on these 

two suids and their habitats despite the high zootechnical potential they present compared to 

exotic pigs. Future research should be carried out in order to evaluate their activity budgets, a 

genetic study and diet through metabarcoding approaches to promote their domestication.  
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Figures

Figure 1

Map of study area showing the distribution of studied sites located in the Plateau Department, Benin.
Note: The designations employed and the presentation of the material on this map do not imply the
expression of any opinion whatsoever on the part of Research Square concerning the legal status of any



country, territory, city or area or of its authorities, or concerning the delimitation of its frontiers or
boundaries. This map has been provided by the authors.

Figure 2

Profession of respondents of six studied communities in Benin.



Figure 3

Fidelity level by use category for each suids species studied.

Figure 4



(a) Full Red river hog skull with its hooks used against witchcraft in Sedje-Denou; (b): common Warthog
hooks used to erect vodoun and �ght against witchcraft in Djalokou.

Figure 5

(a) Red river hog trap installed in the Sedje-Denou and Houegoudo complex; (b): common Warthog sub-
adult individual killed at the Agbe and Mongnigbe complex (Agbokpa) after three consecutive hunting
days.

Figure 6

Desire for the suids conservation by district studied in Benin.



Figure 7

Reason for the desire to preserve suids studied in Benin.



Figure 8

Projection of PCA results for use and ethnic group categories on the �rst two factor axes.



Figure 9

Projection of PCA results for use categories and districts on the �rst two factor axes.


