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Abstract: African ebony tree (Diospyros mespiliformis) an important indigenous fruit tree has been little 

documented. The present study was carried out to assess local knowledge, use value and cultural importance of the 

species. From 9 ethnic groups, 2130 people were interviewed in the study area using semi-structured questionnaires. 

Principal Component Analysis was applied to analyze the use value and the cultural importance of D. mespiliformis 

for the different ethnic groups. All interviewees in the study area knew at least one use of D. mespiliformis. The 

various uses identified were food, fruits and leaves are edible by human (100 %), medicinal (93%), handicraft 

(21%), firewood (46%), commercial and sale (34%), fodder, leaves are eaten by animals (31%), other (22%). The 

various parts involved in these types of uses were: fruits [shell (22%) and pulp (62%)], bark (27%), leaves (9%), 

roots (3%) and stem (10%). The ethnic group consensus values for D. mespiliformis parts showed that the barks and 

leaves are used the most. The interviewees diversity value (ID) and equitability value (IE) indicated that knowledge 

concerning D. mespiliformis use was not distributed homogeneously among the ethnic groups.  

 

INTRODUCTION 

Developing country is faced to the major challenge of 

its agricultural paths diversification and wealth 

creation. This agricultural path diversification passed 

necessarily by available resources valorization and 

vulnerable farming layers’ extreme poverty reduction 

while protecting environment for future generations 

(PSRSA, 2011). Reached these objectives requires a 

better natural resources knowledge which are include 

in the local communities’ acquired habits. Indigenous 

fruit trees (IFT) from natural habitats or parklands are 

sources of diversity of non-timber forest products 

supplying local community needs in terms of food 

(fruits and leaf edible-roots and stems), energy 

(provision in wood and charcoals), incomes cash 

(through the sale of plants parts), medicine (treatments 

of illnesses) etc… (Vodouhê et al., 2009), Poopola 

Obembé et al., 2013).  

 

Indigenous fruit trees seem to have potentials to 

provide options for rural livelihoods and biodiversity 

conservation. These trees can contribute to poverty 

mitigation serving as subsistence "safety nets" or low 

income "gap fillers". In addition to environmental 

stabilization, trees are useful for industrial, cultural, 

pharmaceutical, and socio-economic purposes to man, 

contributing billions of dollars yearly to the world's 

economy. Estimates have shown that about 90 percent 

of cooking and heating energy comes from trees. 

Traditional societies in Africa and elsewhere have 

always used plants to promote healing and traditional 

medicine is still the predominant means of health care 

in developing countries. Several researches have been 

carried out on cultural value of different species. These 

research works show that at least 172 food plants are 

used regularly by Benin local people (Codjia and al, 

2003).  

 

Thrown in 2003 on the fruit plant theme role in the food 

security and the reduction of poverty, the program of 

management of resources in plants has been reoriented 

toward the most important fruit plant. Then, to warn the 

loss of genetic diversity of the ecological communities 

through a real integration and valorization (creation of 

value chain), the national commission for resources in 

plants of Benin (CNRPB) established a list of 12 

important fruit plants (Eyog. Matig and al. 2002).  

 

Some detailed studies were conducted on distribution 

of the populations, phenology, systems of production, 

biology and genetics of species as Adansonia digitata 

(Assogbadjo, (2006)), Milicia excelsa (Ouinsavi and 

al, 2006), Khaya senegalensis (Ouinsavi and al, (2006); 

Gaoue and al, (2008)), Blighia sapida (Ekué and al, 

(2009)), Tamarindus indica (Fandohan and al, (2010));  

Deutarium microcarpum (Kouyaté and al, (2009)), 

Sclerocaria birrea (Gouwakinnou and al, 2011)); 

Parkia biglobosa (Gbedji, (2006); Koura and al, 

(2011)) in Benin and West Africa. Despite the high 

number of studies on IFT, there are still some species 

that are neglected and underutilised with little or no 

information on their importance for local people. The 

African ebony tree, Diospyros mespiliformis Hochst. 

Ex A. Rich. (Ebenaceae) is one such neglected and 

underutilised IFT species (Gnonlonfin et al., 2012) in 

Benin. D. mespiliformis is a multipurpose indigenous 

fruit tree which has important socio-economic and 

cultural values for local people. It is dioecious species 

occurs in woodlands, savannahs and along riverbanks 

from Ethiopiain to Swaziland. In Sub-Saharan Africa, 
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it is associated with crops in agrosystems (Arbonnier, 

2002).  

The wood with a light coloured sapwood is used for 

construction purposes, furniture, carvings, floors, 

stamping blocks, pestles and walking sticks. The edible 

fruit is used in fermented drink or dried and stored for 

later use (food shortage).   Leaves are eaten not only by 

people, but also by elephant, giraffe, rhinoceros, eland 

and kudu, while fruits are edible and eaten by kudu, 

baboons, vervet monkeys. In Benin, little research has 

focused on this species. They have assessed  the 

ecological structure (Hounkpevi and al (2011)), 

vegetative propagation (Tchiagam and al (2011)) and 

chemical composition of some the species plant parts 

(Chivandi at al (2009)) of D. mespiliformis. In spite of 

its potential as shown elsewhere, little has been done to 

comprehensively assess how the species is used in 

Benin. However, this is essential to build a local as well 

as global valorisation and management scheme for the 

species. The main goal of this study is to assess the 

knowledge of local people on the uses of D. 

mespiliformis, its cultural importance and whether 

there are ethnic and generational differences 

influencing its uses. 

 

METHODS 

Study species 

Diospyros mespiliformis (ebenaceae) is evergreen tree 

with dense, rounded and buttressed stem, found in 

tropical forest in sub-saharan Africa from Ethiopia to 

the Swaziland (Arbonnier, 2002). It has been observed 

in Angola, Nigeria, South Africa, Tanzania, Uganda, 

Yemen, Republic of Zambia and Zimbabwe. In our 

study area, the tree is found in four different habitats 

(parklands, woodlands, savannahs and along 

riverbanks). In this habitat, adult tree can reach to 20 – 

40 m in total height, and 150-200 cm diameter at breast 

height. Leaves are alternate, shiny-green above, paler 

beneath, 3.5-19 cm long, 1.5-7.5 cm wide, oblong 

elliptic. Flowers are pentamerous, white and fragrant. 

Flowering starts in April-May during the rainy season 

and fruits reach maturity in November-January during 

the dry season. Fruits are usually globose, fleshy, up to 

3 cm in diameter, greenish and pubescent when young, 

yellowish to orange yellow and glabrous when ripe 

with dark brown seeds.   

 

Study area 

The study was conducted in the Tchaourou district 

located in the north of the Republic of Benin (Figure 

1). The climate is characterised by a unimodal rainfall 

regime (Adomou, 2005). It is of the sudanian type with 

a rainfall between 900 and 1,200 mm, and two seasons: 

the rainy season from April to October and the dry 

season from November to March. The dry season is 

marked by the harmattan, a cold-dry and dusty 

northeast wind which blows from the Sahara desert. 

The average temperature is 27°C but can reach 37°C in 

March and April. Soils are of the tropical ferruginous 

type and mostly rocky and shallow throughout the 

mountain chain (Azontondé, 1991). The vegetation is 

dominated by tree and shrub savannah. The dominant 

woody species are Parkia biglobosa, Vitellaria 

paradoxa, Adansonia digitata, Bligia sapida, 

Tamarindus indica, Bombax costatum and Khaya 
senegalensis (Wala, 2005). The population of the study 

area is estimated at 2,324,408 inhabitants and the farm 

population was 1,157,617 inhabitants (INSAE, 2013). 

The population in the study area is mostly composed of 

dominant ethnic groups such as Batonou, Fulani, 

Dendi, Mokole, Boko, Nagot, Yom, Haoussa, Adja and 

Fon (Judex et al., 2009). People believe in animist 

pratices and worship divinities represented by physical 

elements such as clumps of natural stones, large sized 

trees or other specific constructions. Agriculture is the 

principal economic activity in the study area and 

farmers produce mostly yam, maize, sorghum, millet 

and peanut (Biaou, 2006). 

 

Study method 

An ethnobotanical survey was conducted in the dry 

season (November–May) in 2013. An exploratory 

survey was conducted with 30 respondents randomly 

selected per zone with the aim to determine the number 

of respondents to be interviewed. The sample size was 

determined following the normal approximation of the 

binomial distribution of Dagnélie (1998):  

2
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where, n is the total number of surveyed people in the 

study;   
2

2α/1U   is the value of the normal random variable for 

a probability value of a = 0.05, 
2

2α/1U  = 1,96 

 

p is the estimated proportion of people in the village 

which was involved in the production, processing 

and/or marketing of D. mespiliformis. 

 

d is the expected error margin of any parameter to be 

computed from the survey, which is fixed at 0.1. After 

estimating the sample size, local people were randomly 

selected. 
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Figure 1 : Map of the study area 

 

Table 1: Sample size of the people surveyed by ethnic groups, sex and Age groups  

 Young Adult Old Women Men Total 

Centre 110 190 290 140 450 590 

Batonu 40 30 120 30 160 190 

Dendi 10 30 30 40 30 70 

Peuhl 20 40 50 10 100 110 

Haoussa 40 90 90 60 160 220 

North 70 120 200 160 230 390 

Yoruba 10 20 50 20 60 80 

Batonu 20 50 120 90 100 190 

Nagot 20 20 10 20 30 50 

Peulh 20 30 20 30 40 70 

East 50 100 190 90 250 340 

Anii 20 60 50 60 70 130 

Nagot 10 20 110 20 120 140 

Yom-Ditam 20 20 30 10 60 70 

West 80 110 130 110 210 320 

Yoruba 20 10 30 20 40 60 

Berba 10 30 40 30 50 80 

Yom-Ditam 20 20 30 30 40 70 

Nagot 20 30 10 20 40 60 

Peuhl 10 20 20 10 40 50 

South 70 190 230 160 330 490 

Batonu 20 70 130 30 190 220 

Berba 30 70 60 70 90 160 

Nagot 20 50 40 60 50 110 

Total 380 710 1040 660 1470 2130 
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Table 1 summarizes the sample size of people surveyed 

by the only one district’s localities (Centre, East, West, 

North, South), ethnic groups, sex and age groups. 

Semi- structured interviews surveys were conducted 

among various people from 9 ethnic groups in the study 

area, namely Batonou, Peuhl, Dendi, Nagot, Yom-

Ditamari, Berba, Yoruba, Haoussa and Anii. The 

questionnaire was in French and addressed into the 

interviewee’s language with a translator locally 

engaged. During the survey, in addition to photographs 

of the whole species, fruits, bark and leaves (see photo 

1) were kept and shown to the respondents 

(Gouwakinnou et al., 2011). Information was gathered 

through individual interviews. The interview focused 

on i) the informant’s socio-demographic information, 

which included the informant’s ethnic group, age, sex 

and profession and ii) the informant’s knowledge on 

the uses and cultural importance of the species. Similar 

uses mentioned were grouped into the same use 

category (food, medicine, fodder, handcrafts, firewood, 

sale and other) based on the results of previous studies 

(Marquet and Jansen, 2005; Arbonnier, 2002). 

 

Data Analysis  

For ethnobotanical data analysis, the following indices 

were used: (1) the interviewee diversity value (ID); (2) 

the interviewee equitability value (IE); (3) the 

consensus value for plant parts (CPP); (4) the use 

diversity value (UD); (5) the use equitability value 

(UE) and (6) the consensus value for the form of use 

(CMU). Table 2 provides a detailed explanation of each 

index.

  

Table 2: Explanation of the Index   

Index Calculation  Description 

Interviewees diversity 

value ID=Ux/Ut 

ID: Number of Uses-citations by a 

given interviewee (Ux) divided by a 

total number of uses (Ut) 

Measure how many interviewees used 

Diospyros mespiliformis and how its 

uses are distributed among the 

interviewees  

Interviewee 

equitability value IE 

=ID/IDmax 

IE: Interviewee diversity value (ID) 

divided by the same index's maximum 

value (IDmax) 

Measure the degree of homogeneity of 

the interviewees' knowledge 

Consensus value for 

plant part CPP= Px/Pt 

CPP: Number of times a given plant 

part was cited Px divided by the total 

number of citations of all parts Pt   

Measure the degree of agreement 

among interviewees concerning the 

plant part used 

Use diversity value 

UD=Ucx/Uct 

UD: Number of indications recorded 

by category (Ucx) divided by the total 

number of indications for all 

categories (Uct)  

Measure the importance of the use 

categories and how they contributed to 

the total value of used 

Use equitability value 

UE=UD/UDmax 

UE: Use-diversity value: UD divided 

by the idex's maximum value 

(UDmax) 

Measures the degree of homogeneity of 

knowledge about use categories 

Consensus value for 

the form of use CMU = 

Mx/Mt 

CMU: Number of citations for a given 

form of use (Mx) divided by the total 

number of citations for all forms (Mt) 

Measure the degree of agreement 

among interviewees concerning the 

form of use of Diospyros mespiliformis  

 

Table 3 : Summary of quantitative measurements of knowledge about Diospyros mespiliformis 

Zones Number of informants 

Number of uses 

cited Total ID Total IE 

Centre 590 76 0,381 (0,705) 0,458 (0,705) 

North 390 47 0,316 (0,599) 0,379 (0,599) 

East 340 45 0,289 (0,566) 0,347 (0,566) 

West 320 19 0,276 (0,120) 0,331 (0,120) 

South 490 53 0,415 (0,563) 0,498 (0,563) 

* ID = Interviewee Diversity value; IE = Interviewee Equitability value; p = level of signification 

 

The normality and homogeneity of the ID and IE 

indices calculated were audited and the differences 

among ethnic groups and generations were assessed 

using generalised linear models with a Poisson error 

distribution. A total of 2130 informants (185 males and 

86 females), with ages ranging between 25 and 100 

years, were interviewed. Prior to the analyses, 

informants were grouped into three generations 

(young: < 35 adult: 35 and 64 and old : ≥ 65 years) 

following Koura et al. (2011). Ethnic groups with 

fewer than 9 informants were grouped in “other ethnic 

groups” for statistical analyses. The use-value was first 

calculated globally and afterwards per category of uses. 

To this end, the number of uses was calculated per 

category of uses and aggregated to obtain the total 

number of reported uses per interviewee. Seven 
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categories of uses were considered and included 

medicine, food, fodder, firewood, sale, handicraft and 

other.  

 

RESULTS 

 

Diversity and distribution of knowledge among 

interviewees  

All informants surveyed in the study area used D. 
mespiliformis. The values for total diversity value (ID) 

and total equitability value (IE) were generally high (> 

0.50) and indicated that knowledge related to D. 
mespiliformis was distributed homogeneously within 

the target groups (table 3). 

 

Diversity of the uses of D. mespiliformis 

The survey showed that six plant parts of D. 
mespiliformis were used by the local population (table 

IV). Several recipes were recorded for 28 purposes of 

uses, and the bark, roots, leaves and stem were used in 

traditional medicine. The most used parts were, 

respectively, the fruit, bark and leaves (figure 3). The 

bark and leaves were the most involved in traditional 

medicine. Examples of diseases treated include 

anaemia, diarrhoea, cough, ulcers, stomach aches, 

blood evacuation after childbirth, and fortification of 

mothers and new-borns. Often, the plant part used was 

boiled as an infusion or soaked in boiled water as an 

infusion, and drinking the infusion as a liquid was the 

most common form of use. 

 

Diversity of D. mespiliformis plant parts used  

The D. mespiliformis parts used were: fruits [shell 

(22%), pulp (62%) and seeds (36%)], bark (27%), 

leaves (9%), roots (3%) and stem (10%). The fruits 

(seeds and pulp), bark, leaves and branches were the 

organs most used. Table 4 shows the correlation 

coefficient between the different parts and the two 

axes. The first axis shows a positive link between bark, 

leaves, roots, seeds and pulp. Axis 2 shows the positive 

link between flowers and branches. Moreover, Figure 

2 (a) and (b) shows the projection of different ethnic 

groups into the radar system. From these observations, 

it can be deduced that Peuhl, Berba, Yom-Ditamari and 

Batonu ethnic groups assigned a high consensus value 

for bark, leaves, roots, seeds and Fruits. In contrast, 

Nagot, Dendi, and other assigned low value to bark and 

leaves. Ethnobotanical consensus values for leaves 

were high for Peuhl but low for other ethnic groups.

 

 

 

Figure 2 : Differences in uses of D. mespiliformis (a) Ethnic groups and (b) Ages 
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Figure 3 : Différences in the uses of D. mespiliformis plant parts among (a) Ethnic groups and (b) Ages 

 

Table 4: Correlation between D. mespiliformis parts and PCA axes 

Parts Axe 1 Axe 2 Axe 3 

Leaves 0,365 0,479 0,047 

Fruits 0,488 0,177 -0,262    

Seeds 0,390 -0,337 -0,255   

Bark -0,126 -0,439 -0,572   

Roots 0,133 -0,271 0,632   

Stem 0,457 -0,031 0,206    

 

Forms of use of D. mespiliformis 

The different forms of use of D. mespiliformis in the 

study area were: decoction, maceration, filtration, 

powder, boiled pulp, ash, vegetable brush (toothpick), 

direct consumption, pounding, small cushion (leaves of 

D. mespiliformis rolled as a cushion), chewing, 

consumption after transforming on wine. The 

correlation coefficient between the different use forms 

and the first axis showed a positive link between 

decoction, maceration, filtration, pounding and direct 

consumption. Axis 2 shows a positive link between 

vegetable brush (toothpick), powder, ash, consumption 

after cooking on embers and soap. We therefore deduce 

that ethnobotanical consensus values for decoction, 

maceration, filtration, pounding and direct 

consumption use forms were high for Haoussa, 

Yoruba, Adja, Batonu, Ditamari, and Berba but low for 

other ethnic groups. Ash, vegetable brush (toothpick), 

powder, consumption after cooking on embers, soap 

consensus values were high for Peuhl, Yom, Anii, and 

Nagot but low for other ethnic groups. 

 

0

0.5

1

1.5

2

2.5
Fruits

Leaves

Stem

Bark

Roots

Seeds

(a) Batonou

Dendi

Berba

Haoussa

Nagot

Yoruba (Adja)

Peulh

Yom-Ditamari

Anii

0

0.5

1

1.5

2

2.5
Fruits

Leaves

Stem

Bark

Roots

Seeds

(b)

Young Adult

Old



      Gnonlonfin et. al. 

Proceedings of 6th NSCB Biodiversity Conference; Uniuyo 2018 (200 – 207 pp) 
 

206 

 

 

 
Figure 4: Projection of targeted ethnic groups in the system axis defined by the forms of uses 

 

Each respondent had their way of using the species. It 

can be concluded that the recipes are diversified and 

vary according to ethnic group. 

The results of the Principal Component Analysis 

(PCA) performed on the overall consensus values per 

form of use by ethnic groups, showed that the first two 

axes explained 73.7% of the total variation. Therefore, 

only these axes were used to describe the relationship 

between use forms and ethnic groups. 

 

DISCUSSION 

This work has demonstrated that D. mespiliformis is a 

multipurpose species in Benin. The species is used in 

multiple ways. The ethnobotanical indices 

(quantitative measures) allowed for the reaching of 

consensus among interviewees on the uses of the 

species. These quantitative measures reflect a 

consensus among interviewees, based on the 

understanding that culture represents shared 

knowledge. The importance and usefulness of 

collecting local communities’ knowledge lie in the fact 

that such information could help determining the true 

value of the species, leading to more rational decisions 

about its sustainable utilization. Knowledge of the local 

usage of vegetable resources is essential for the 

elaboration of conservation strategies. This is the first 

time that the use values according to various ethnic 

groups in the study area have been evaluated in detail 

for D. mespiliformis. 

 

Overall, we found significant ethnic variation in 

knowledge and use values of D. mespiliformis, as has 

been found for Tamarindus indica, Adansonia digitata, 

and Caesalpinia bonduc. Local knowledge varied not 

only according to different ethnic groups but also 

according to the age and sex of individuals interviewed. 

The results confirm the significant age and gender 

differences in the use of medicinal plants shown by 

other papers (Assogbadjo, 2006; Gouwakinnou, 2011). 

 

This work also identified the various diseases treated 

by D. mespiliformis and the recipes used by different 

ethnic groups, which falls under ethno-herbal 

medicine.  

All parts of the tree (roots to leaves) are valued and 

used differently by people. Fruits and fermented pulp 

(rich in saccharose) are both highly appreciated as food 

and drink. In a large part of West Africa particularly in 

Togo, Nigeria, Mali, Benin, the food from D. 

mespiliformis pulp is the main food used during severe 

food shortage (Arbonnier, 2002). The medicinal’ uses 

of the species is the most diversified. This is general in 

West Africa where all organs of the species are used as 

main recipe or in combination with other plants in the 

treatment of several diseases. Biochemical analysis has 

shown active compounds in different organs which 

explain and confirm several indigenous medicinal uses. 

The organs of D. mespiliformis are rich in various 

components such as flavonoid aglycones, fatty acids, 

tannins, reducing compounds (fructose and glucose), 

carbohydrates and anthocyanosides. 

 

The D. mespiliformis products are also rich in protein 

and can therefore be used as protein supplements in 
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diets based mainly on cereals. Therefore, D. 

mespiliformis has medicinal potential on which 

research and development could be derived to develop 

standardized phytomedicines and reduce the pressure 

on the species in its natural habitats. It is therefore 

important to value the food from from of D. 

mespiliformis since it has a certain nutritional value 

unlike flavoring imported mainly consisting of 

glutamate. The important functions of D. mespiliformis 
especially in the food and traditional medicine are the 

main reasons justifying its conservation in situ. 

However, D. mespiliformis is a vulnerable tree species 

since all plant parts are collected for various purposes. 

The fruits (seeds and pulp), bark, leaves and stem are 

the organs most used. Harvesting of bark has more 

negative impacts on habitat and population of the 

species than harvesting leaves and fruits (Gaoue, 

2011).  

 

However, harvesting of leaves and fruits may also have 

a negative impact on the regeneration process because 

the maintenance of regeneration capacity also depends 

on the maintenance of key regeneration principles such 

as pollination, development and dispersal of seeds, 

germination and plant growth. It is therefore necessary 

to consider strategies for the conservation of valuable 

species such as D. mespiliformis. 

 

CONCLUSION 

From the present study, we can conclude that D. 

mespiliformis is a well-known resource and used in 

different ways by locals in Benin. Local knowledge on 

the species is diversified and dependent on age and 

ethnic group. All parts of D. mespiliformis are used for 

various purposes. Local knowledge varied not only 

according to ethnic group but also according to the age 

of individuals. For instance, knowledge of D. 

mespiliformis were more diversified and more 

distributed within older than within young people. 
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