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Abstract

Background: The ethnobotanical uses of Diospyros mespiliformiswas assessed in the classified forest of Wari-Maro
located in the Sudano-Guinean area of Benin. This study aimed to contribute to the sustainable management of
the population of D. mespiliformis.

Methods. The data were collected from one hundred and seventy-nine (179) local population surveyed.
Quantitative ethnobotanical indices have been calculated. A Principal Component Analysis (PCA) was used with R
version 3.2.3 software to describe the relationships between the organs, the forms of use and the ethnic groups.

Results. The species is well known and differently used according to the sex, age and ethnic groups. Nagot old men
revealed more knowledge (ID = 0.19; IE = 0.32), followed by Bariba old men (ID = 0.13; IE = 0.21), Nagot young
men (ID = 0.12; IE = 0.20) and Waama men old (ID = 0.10; IE = 0.16). The ethnics Bariba and Nagot use the fruits,
wood and roots much more than the Waama, while Waama use more leaves, bark and twigs. Bariba use more the
fruits for the juice and direct consumption, the firewood, forage and decoction as forms of use, while Nagot use
more technology wood, service wood and powder.

Conclusion: The ethnobotanical knowledge of D. mespiliformis recorded in this study will contribute to improve
and disseminate its use in traditional medicine and its use as technical wood. Furthermore, strategies for its

conservation have been suggested, like assisted regeneration.
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Résumeé

Contexte. Les utilisations ethnobotaniques de Diospyros mespiliformis ont été évaluées dans la forét classée de
Wari-Maro située dans la zone soudano-guinéenne du Bénin. Cette étude vise a contribuer a la gestion durable
des populations de D. mespiliformis.

Méthodologie. Les données ont été collectées a partir d'une enquéte de cent soixante-dix-neuf (179) personnes
des villages riverains. Des indices ethnobotaniques quantitatifs ont été calculés et 'Analyse en Composantes
Principales (ACP) a été utilisée grace au logiciel R version 3.2.3 pour décrire les relations entre les organes, les
formes d'usage et les groupes ethniques.

Résultats. L'espece est bien connue et diversement utilisée selon le sexe, l'dge et l'ethnie. Les vieux ou les vieilles
Nagot détiennent plus de connaissances (ID = 0,19 ; IE = 0,32), suivis des vieux Bariba (ID = 0,13 ; IE = 0,21), des
jeunes hommes Nagot (ID = 0,12 ; IE = 0,20) puis des vieux Waama (ID = 0,10 ; IE = 0,16). Les Bariba et Nagot
utilisent beaucoup plus les fruits, les bois et les racines tandis que les Waama accordent plus d'importance aux
feuilles, a l'écorce et aux brindilles. Les Bariba utilisent plus les formes d'usage «jus de fruit», «<consommation
directe des fruits», «bois de feu», « ourrage» et «décoction» alors que les Nagot utilisent plus le bois d'ceuvre, le
bois de service et la poudre.

Conclusionies connaissances ethnobotaniques recensées sur D. mespiliformis dans cette étude sont utiles pour
mieux comprendre ses utilisations en médecine traditionnelle et comme bois d'ceuvre et pour une meilleure
vulgarisation. En outre, des stratégies pour sa conservation ont été suggérées, comme la régénération assistée.

Background

The forest resources are the main sources of food, income, medicine, and ecosystemic goods and services for rural
people (FAO 2014, Hounkpeévi et al 2011). Indeed, the anthropogenic pressures on these forest resources due to
population growth are becoming more and more important. The percentage of the area covered by forest in the
world has decreased in three decades, from 32.5% in 1990 to 30.8% in 2020. This represents a net loss of 178 million
hectares of forest (FAO & PNUE 2020). The deforestation increased mainly in tropical forests due to the strong link
between people’s economic activities and their need in land (De Sy et al 2019). Carpenter et al (2001) estimated
that an adaptation strategy, which increases food security at a given period, could act negatively in the resilience
at another period. Moreover, in tropical countries where poor people’ livelihoods depend strongly on forest
resources, the exploitation is still done without any respect of management plans. Benin is one of those countries.
It is located in the « Dahomey Gap » and characterized by more sparse savannas and some massive forests (Gléle
Kakati et al 2008).

The forests size in the protected areas in Benin decreased from 5 761 000 ha in 1990 to 4 561 000 ha in 2010 with
an estimated losses at 20.82 % during this period i.e. 1.04 % per year (FAO 2010). This fact increases to this date
because forest exploitation is still done without any respect of the sustainable management rules. The harvest of
the valuable species threaten seriously the country’ phylogenetic resources. One of main consequences of the
pressure on forest resources is the scarcity of the populations of valuable species such as Khaya senegalensis and
Afzelia africana (Ahoyo et al 2018). The scarcity of those valuable species leads the need of people to other species
able of providing timber (Glelé Kakai & Sinsin 2008) such as Diospyros mespiliformis.

Diospyros mespiliformis is commonly called “Jackal berry or African ebony” (Ebbo et a/, 2020) and belongs to the
plant family, Ebenaceae. In Benin, the tree is popularly known in Yoruba as /gidudy, in Batonu as Mwibu and in
Fongbe as Gunaga. Its leaves are simple and alternate in arrangement and dark green in coloration. Its height varies
between 15 and 50 m (Chivandi & Erlwanger 2011). The tree is dioecious, its flowers appear in the months of April
and May, and the matured fruits are large yellow berries (Dangoggo et al, 2012). The tree has a black or grey-black
bark (Palgrave 1981), white flowers and reproduce itself by seeds, suckering and layering (Janick & Paull 2008).
Ethnobotanical application of different parts of the tree has been reported. It is used in traditional medicine to treat
some illnesses such as sleepiness illness, malaria, cough, inflammation, cardiovascular diseases, cancer, arthritis
(Olanlokun et al. 2021, Adzu et al 2002, Luka et al 2014, Simopoulos 1999). D. mespiliformis also has edible fruits
widely consumed by people in penury times (Chivandi & Erlwanger 2011).

Despite the uses of D. mespiliformis described above in other countries, the species is little studied in Benin.
According to Daanon et al. (2021), the species is relatively neglected scientifically in Benin. These authors studied
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the determinants of the ethnobotanical uses of D. mespiliformis without characterizing these uses or addressing
the diseases treated. D. mespiliformis populations will be threatened whether their management plan is not
developed and implemented. Thus, the data collection from local population’s knowledge about the complete
ethnobotanical uses of this species is needful for helping to its sustainable management. The ethnobotany is known
for being the investigations of plants used by indigenous people for daily needs.

Then, through ethnobotanical approach, this paper aims to identify the main uses of D. mespiliformis by the local
population of the forest of Wari-Maro to prevent or face all its threats not yet known such as the massive use of
wood.

Materials and Methods

Study area

The study was carried out within the forest of Wari-Maro (WMF) localized in the center of Benin, between 8°80'-
9°10’ of North latitude and 1°55'-2°25’ of East longitude. It is in the sudano-guinean transition zone of White (1983)
(Figure 1). According to Aubréville (1970), it corresponds to the phytogeographical transition zone of guineo-
sudanian and constituted with the classified forests of Monts Kouffe, the latest dense driest forests which act against
desertification protrusion and surface water regulation in the principal area of Oueme basin, the longest
watercourse of Benin (450 km). The Forest of Wari-Maro covers 120 686 ha with 50 057 ha of clear forests and 56
088 ha of woody savannah (PAMF, 2007).

mm' 1°30°0.000"E 2°00.000"E 2°30°0.000"€ 3°0°0.000°€
+ ) '\ g
g g £ <A°““ p " Pérére #
£ £\
& ] \
X
. ; —
E~] e
£ i & £
k] 1
H § H
4 = 4 £
g ;“ Bassila /{ >
T G
£ § ° :
g g g A H
H H
o border o
o 10 20Kkm[—— N\ E :‘u‘:::l::aﬂdpdky
e e I wari-Maro's forest
g § Bante
1 g e IH err T 3000 Soomoee
L £8 N ® 1es40.000°€ 2°0'0.000"€ 2°670.000"E 2°120.000"€ 21800007 2°24'0.000°E 2°30'0.000°€
B P T é =z | Woubérou E
I : | e A
£ 25 e & 2
gl 2 o ': ..é 5 ty
t A t
13 13
] b
t ¢
: 2 : P
3T ®
£ £ E £ g £
i8 H !
¢ : £
'S
e '
0°0°0.000" 1°0'0.000"E ‘Ml g g
: :
* Surveyed locality
[] Surveyed municipality
£ B Wari-Maro's forest £
3 3
gl s 0 s by
b rr—— &
S

N%s Spigns™” 1540000 ¥ y y 2180000°E 220000 2300000

Figure 1. Location of the classified forest of Wari-Maro

The climate is Soudanian humid with two seasons in length. Some valuable species such as Pterocarpus erinaceus
Poir, Afzelia africana Sm., Daniellia oliveri (Rolfe) Hutch. & Dalziel, /soberlinia doka Craib & Stapf, Burkea africana
Hook, Diospyros mespiliformis are the characteristic species of this zone.

This forest formerly under traditional management have been classified in November 25t%, 1955. Thus, it seems
more protected although its inhabitants conserve its user right on these resources. But illicit tree exploitation and
extensive agricultural systems caused serious damage to this forests integrity.
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The local populations of this forest were estimated at 77000 (INSAE 2016) and they are mainly farmers, beekeepers,
forests exploitants, hunters and fishermen. The sampled villages were Agramarou, Alafiarou, Banigri, Bétérou, Koda,
Koko and Samba. The last one is not too close to the forest, but it was selected due to its socio-linguistic
particularity.

Data collection

A first survey was conducted before the study to locate active practicing herbalists with traditional knowledge and
expertise regarding local medicinal plants in the investigated areas. The local politico-administrative authorities
helped to achieve this. The Code of Ethics of the International Society of Ethnobiology (ISE, 2008) was strictly
followed, and the purpose of the study was explained before conducting the interviews. A verbal informant consent
was obtained from the participants, who were assured about confidentiality and anonymity. A cordial relationship
was established with the informants at the beginning of the study. The informants were interviewed after
introducing and explaining the purpose of the survey.

Prior to data collection, a pre-sample was done in order to assess the prate of local population of these areas who
used D. mespiliformis regularly. After that, Dagnelie (1998) formula was used to determinate the suitable size of
sampled people per village; this formula is:

U « xp(1—p)
N=—2——"—
dZ
dis the error of the estimation and fixed at 8 %, Ulz_u/z =1,96, normal law value obtained from the standard table
of normal law distribution with & = 0,05 and p s the percentage of inhabitants who used D. mespiliformis regularly;

the sample size (N) was 179. These 179 respondents were selected from the 7 villages in the neighbourhood of the
forest classified as Agramarou (28), Alafiarou (35), Banigri (21), Bétérou (35), Koda (28), Koko (21), Samba (11).

Individual semi-structured interviews and focus group discussions were carried out simultaneously during three
months by two investigators’ teams in the villages. After informants socio-demographic data recorded,
ethnobotanical data were collected about the categories of use (food, medicine, forage, fuel wood, Vegetal brush,
cultural), the organ used (roots, bark, fruits, leaves, flowers) and the mode of administration (powder, decoction,
etc).

Data analysis

For ethnobotanical data analysis, the following indices were calculated: the interviewee diversity value (ID); the
interviewee equitability value (IE); the consensus value for plant parts (CPP); the use diversity value (UD); the use
equitability value (UE) and the consensus value for the form of use (CMU).

Table 1 provides a detailed explanation of each index. These parameters indicate how the species is used and how
the knowledge of these uses is distributed among the interviewees (Table 1) (Koura et al. 2011).

Table 1. Indices of knowledge and uses calculated for Diospyros mespiliformis

Index

Interviewee diversity value
(ID)

ID = Ux/Ut

Interviewee
value (IE)

IE = ID/IDmax
Consensus value for plant
parts (CPP)

equitability

CPP = Px/Pt
Use diversity value (UD)
UD = Ucx/Uct

Calculation

ID, number of uses-citations by a given
interviewee (Ux) divided by the total
number of uses (Ut)

I[E, interviewee diversity value (ID)
divided by this index’s maximum value
(IDmax)

CPP, number of times a given plant part
was cited (Px) divided by the total
number of citations of all parts (Pt)

UD, number of indications recorded by
category (Ucx) divided by the total
number of indications for all categories
(Uct)

Description

Measures how many interviewees
used Parkia biglobosa and how its
uses are distributed among the
interviewees

Measures the degree of homogeneity
of the interviewee's knowledge

Measures the degree of agreement
among interviewees concerning the
plant part used

Measures the importance of the use
categories and how they contribute to
the total value of uses
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Use equitability value (UE) UE, use-diversity value (UD) divided by Measures the degree of homogeneity
UE = UD/UDmax the index'smaximum value (UDmax) of knowledge about use categories

Consensus value for the CMV, number of citations for a given Measures the degree of agreement
form of use (CMV) form of use (Mx) divided by the total among interviewees concerning the
CMV = Mx/Mt number of citations for all forms (Mt) form of use of Diospyros mespiliformis

Results

Diversity knowledge of Diopyros mespilformis

All interviewees use D. mespiliformis. The Kruskal-Wallis rank sum test shows a significant difference between the
Interviewee diversity value and Use Equitability value. Thus, the knowledge about this species usage varied strongly
within the people (Table 2). In other words, a part of surveyed holds a wide knowledge about this species uses. The
values obtained for these indexes are low (< 0.50). Men use the species more than women (ID = 0.37; IE = 0.62)
than women (ID = 0.12; IE = 0.21). When age was considered, nagot old men have the highest knowledge (ID =
0.19; IE = 0.32) followed by bariba old men (ID = 0.13; IE = 0.21), nagot young men (ID = 0.12; IE = 0.20) and waama
old men (ID = 0.10; IE = 0.16). Within the women group, nagot young women (ID = 0.06; IE = 0.10) were the most
acknowledgeable.

Table 2. People’ knowledge about D. mespiliformis use following age and sex.

Total number of interviees 179
Number of cited specific usages 47

ID (skweeness) IE (skweeness)
Total 0.38(0.12) d 0.64 (0.19) d
Total for women 0.12 (0.08) abc 0.21 (0.13) abc
Bariba Women 0.05 (0.07) abc 0.09 (0.12) abc
Bariba Women < 40 0.04 (0.07) abc 0.07 (0.12) abc
Bariba Women > 40 0.02 (0.03) a 0.03 (0.05) a
Nagot Women 0.07 (0.08) abc 0.12 (0.13) abc
Nagot Women < 40 0.06 (0.08) abc 0.10 (0.14) abc
Nagot Women > 40 0.02 (0.03) a 0.03 (0.05) a
Waama Women 0.05 (0.06) abc 0.08 (0.10) abc
Waama Women < 40 0.003 (0.01) a 0.01(0.01) a
Waama Women > 40 0.05 (0.06) abc 0.08 (0.10) abc
Others Women 0.02 (0.06) a 0.04 (0.09) a
Others Women < 40 0.01 (0.03) a 0.02 (0.05) a
Others Women > 40 0.02 (0.06) a 0.04 (0.09) a
Total for Men 0.37 (0.12)d 0.62 (0.20) d
Bariba Men 0.16 (0.16) abc 0.26 (0.27) abc
Bariba Men < 40 0.08 (0.11) abc 0.13 (0.18) abc
Bariba Men > 40 0.13 (0.13) abc 0.21 (0.22) abc
Nagot Men 0.21 (0.15) ¢ 0.35(0.25) ¢
Nagot Men < 40 0.12 (0.11) abc 0.20 (0.19) abc
Nagot Men > 40 0.19(0.13)b 0.32(0.23)b
Waama Men 0.10 (0.12) abc 0.16 (0.21) abc
Waama Men < 40 0.06 (0.07) abc 0.10 (0.12) abc
Waama Men > 40 0.10 (0.12) abc 0.16 (0.21) abc
Others Men 0.05 (0.09) abc 0.09 (0.16) abc
Others Men < 40 0.04 (0.07) abc 0.07 (0.12) abc
Others Men > 40 0.04 (0.06) abc 0.06 (0.11) abc

For each parameter, values followed by same letters are not significantly different and values followed by
different letters are significantly different (Kruskal-Wallis test).

Use classes and subclasses

Six use classes were widely cited for D. mespiliformis (Figure 2). The technological use was the most cited (47.22
%), whereas the weakest was medico-magic usage (1.66 %). Other cited use classes are food (22.48 %), forage
(13.37 %), vegetal brush (12.90 %) and medicinal (2.37 %).
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Figure 2. Use categories for D. mespiliformis
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This species has edible fruits, which were consumed by people. These fruits were also mentioned sometimes in a
beverage manufacturing. The wood was secondary cited for energy. For medicinal use, 29 pains or illnesses (Figure
3) treatment involved D. mespiliformis. The most cited pains and illnesses were malaria, fever, tiredness, and
stomach aches. D. mespiliformis\eaves were cited for livestock forage whereas the medico-magic concerned mainly
women fealty, childbearing easiness, bewitchment, fighting and crop yielding.
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Figure 3. Pains/Illnesses treated with D. mespiliformis in traditional medicine
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Whether D. mespiliformis was mostly used as wood and food. the use diversity values indicate that its medicinal
use holds the greatest number of specific uses regardless of the considered ethnic. Contrary. the food category
was very weakly diversified albeit it has mentioned by all ethnic groups. Furthermore. medico-magic and forage
categories were not cited at all by other ethnics (Table 3).

Table 3. Use Diversity (UD) and the Usage Equitability (UE) values following D. mespiliformis use categories.

Use Categories Bariba Nagot Waama Others
ubD UE ubD UE ubD UE ubD UE

Medicinal 0.52 1 0.70 1 033 1 042 1
Medico-magic 0.20 0.38 0.06 0.08 0.20 0.60 - -
Technology 0.12 0.23 0.12 0.17 0.27 0.80 033 0.80
Food 0.08 0.15 0.06 0.08 0.07 0.20 0.17 0.40
Forage 0.04 0.08 0.03 0.04 0.07 0.20 - -
Vegetal brush 0.04 0.08 0.03 0.04 0.07 0.20 0.08 0.20
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Use of D. mespiliformis organs

The most used parts of these species are fruit pulp (38 %), wood (35 %) and leaves (13 %) followed by bark (7 %).
roots (5 %) and twigs (2 %). Whereas its fruits, wood, leaves and bark were significant for all ethnic groups. roots
were not valued by Waama and twigs were not valued by Others ethnic groups (Yom, Zerma, Berba, Dendi,
Ditamari, Fon and Lokpa) (Table 4).

Table 4. Consensual values of D. mespiliformis used parts (CPP)

Parts Bariba Nagot Waama Others
Roots 0.04 0.07 0 0
Wood 0.36 0.37 0.30 0.38
Bark 0.05 0.07 0.11 0.06
Leaves 0.12 0.09 0.23 0.12
Fruits 041 0.39 0.30 0.44
Twigs 0.02 0.01 0.06 0

The PCA performed on the consensus values of plant parts explained at 95.91% through its two first axes. the total
variation of used parts of D. mespiliformis within the people. According to the axis's correlation with the used parts
(Table 5), the bark, leaves and twigs were often used together in opposition to wood, fruits and leaves (Axis 1). The
utilization of the roots seems non-dependent to other parts (Axis 2).

The projection of ethnic groups into the two first axis shows that the main autochthonous ethnics groups (Nagot,
Bariba and Waama) share more within itself the knowledge about the species use than with the others (minority

groups) (Figure 4).

Table 5. D. mespiliformis organs used in correlation (R?) with the two first axis of the PCA

Plant organs Axis 1 Axis 2
Roots -0.56 0.83
Wood -0.98 -0.14
Bark 0.92 0.07
Leaves 0.98 -0.19
Fruits -0.95 -031
Twigs 0.95 0.16

Nagot
0

Bariba
.

Wama

PC2 (Used organs): 14.6%
\

Others

|
0

i
PC1 (Ethnic groups): 81.5%

Figure 4. Projection of ethnic’ groups and the organs used in the system defined by the two first axis of the PCA

Use forms of D. mespiliformis

Ten use forms were identified for this species. Its food use (22.04 %) is the most important following by service
16.37 %) and technologic (16 %) wood. Vegetal brush (14.61 %), fuelwood (13.85 %), decoction (8.69 %), charcoal
(2.64 %), forage (2.52 %), fruit juice (1.89 %) and fruit powder (1.39%).

According to the Consensus value for the Form of Use (CFU), food, Vegetal brush, technologic wood and energy
remain the main use forms considering all ethnic groups (Table 6).
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Table 6. Consensus value for the Form of Use (CFU) de D. mespiliformis

Use Forms Bariba Nagot Waama Others
Fuelwood 0.137 0.161 0.076 0.141
Service wood 0.137 0.179 0.174 0.140
Technologic wood 0.132 0.179 0.174 0.109
Fruit Juice 0.028 0.018 - 0.031
Forage 0.023 0.028 - 0.062
Vegetal brush 0.193 0.101 0.197 0.156
Charcoal - 0.028 0.053 0.047
Food 0.260 0.207 0.197 0.219
Decoction 0.075 0.078 0.129 0.093
Fruit powder 0.014 0.021 - -

The two first axis of the performed PCA on the Consensus value for the Form of Use (CFU) of D. mespiliformis
explained at 81.38 % the total variation of the species use forms according to ethnics’ groups. The use forms such
as food, Fruit Juice, Decoction, Service wood, Fuelwood and Charcoal are often linked. They are strongly correlated
to the first axis in contrary to Technologic wood. Vegetal brush and Powder which are correlated to the second axis
(Table 7).

Table 7. Use forms of D. mespiliformis Correlation with PCA axis

Use forms Axis 1 Axis 2
Fuelwood 0.83 047
Service wood -0.72 0.68
Technologic wood -0.66 0.71
Fruit juice 0.96 -0.17
Forage 0.68 -0.20
Vegetal brush -0.23 -0.79
Charcoal -0.71 -0.20
Direct consummation (food) 0.79 -0.26
Decoction 0.91 -041
Powder 0.46 0.83

The projection of the ethnics’ groups onto the PCA axis systems constituted by these use forms revealed that Bariba
and Waama are more linked to the first axis whereas Nagot is correlated to the second axis, use more D.
mespiliformis as Technologic wood, Vegetal brush and Powder (Figure 5).

The Diversity Index of Simpson computed for ethnic groups show high values which trend towards interviewed
number per ethnic group (Table 9). Indeed, each interviewee knows at least one use form of D. mespiliformis. The

knowledge about D. mespiliformis uses is well shared among the ethnic groups as showed in Table 8.

Table 8. Diversity Indices of Simpson per ethnic group

Parameters Bariba Nagot Waama Others

Interviewees number per ethnic group 55 84 26 14

Diversity Index of Simpson (1/D) 27.35 41.33 2138 12
Discussion

D. mespiliformis is well known by the local populations of the forest of Wari-Maro who use it for various needs.
The knowledge about endogenous use of natural resources is essential to set conservation strategies (Achigan-
Dako et al 2011). The Kruskal-Wallis rank sum test performed on diversity and equitability values of interviewees
showed that this species is used differently according to ethnic groups, sex and age. The same fundings were done
by Daanon et al (2021) for this species in the northern of Benin and by Ahoyo et al (2018) for the same area
considering all useful woody species, Koura et al (2011) on Parkia biglobosa; Fandohan et al (2010) on 7amarindus
indlica, De Caluwé et al (2009), Assogbadjo et al (2006 and 2008) on Adansonia digitata and Assogbadjo et al
(2010) on Caesalpinia bonduc. Therefore, D. mespiliformis is considered as a heritage of the local populations
settled around the forest of Wari-Maro. Such related knowledge is characteristic of the local populations according
to Lokonon et al (2021).
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Figure 5. Projection of ethnic’ groups onto PCA axis according to D. mespiliformis use forms

Six use categories were identified for the species, which include traditional medicine, medico-magic, wood, food,
forage and vegetal brush. The different uses of its organs make it species with multiple uses. Its predominant use
is the wood. Indeed, its wood is used as technologic and service for building or tools manufacturing. D.
mespiliformis wood is also used as fuel wood or for charcoal production. Duangjai et al (2009) found the similar
conclusions for the species of Diospyros genera (D. celebica. D. crassiflora. D. dendo. D. ebenum. D. melanoxylon.
D. mollis and D. reticulata) which was qualified for the good quality of its wood. The importance given by the
population to the wood of D. mespiliformis is undoubtedly an unfavorable factor for the conservation of the
species. Indeed, the exploitation of timber for the manufacture of certain objects requires the felling of the whole
tree that can harm the survival of the tree. This result was found on Balanites aegyptiaca by Abdou Habou et al
(2020). Unfortunately, no domestication approach known from the surveyed was recorded during the field
investigation.

D. mespiliformis nutritional use as food is also too important. In this frame, Chivandi & Erlwanger (2011) shared
that its fruits are wide consummed in Nigeria. The fruits hold a good quantity of soluble sugar, a potential source
of energy. Campbell (1986) also cited D. mespiliformis within the three wildest fruits species consumed in
Zimbabwé. This reveal a good potential in the fight against food insecurity if the species is well valorized.

The medicinal use of the species is also well known and the most diversified for the different diseases treated. This
use category involve all its organs for mainly the treatment of malaria, fever and tiredness. The ethno-medicine or
traditional medicine is a set of conventional practices included in the tacit knowledge of a social group. The oral
transmission of ethnobotanical information through generations to generation aims at solving health problems
(Khalid et al 2015). The World Health Organization (WHO) emphasizes the significance of the local traditional
medicine, hence a great majority of people (over 80%) in the rural areas of developing countries s still dependent
on these medicines at the first step in their healthcare (Rindi et al 2014; Goleniowski et al 2006). Thereby, D.
mespiliformis medicinal uses were widely reported in this study and was claimed by other authors such as
Mohammed et al (2009) who shared the wide use of its bark, roots, and leaves; and Ebbo et al (2014) who insisted
on its use against fever and syphilis. The high values obtained for the Simpson Diversity Indice imply that each
local population knows at least one use of the target species. These results explain the strong pressure that the
population gives on this species. According to Abdou Habou et al (2020), the higher the number of use categories
of a plant is, the more the species is solicited and the more pressure on it increases.

Those uses must be involved in the species conservation strategies with the collaboration of local populations
(Monteiro et al 2006). But the widespread use of the wood of this species due to its quality induced several threats
on its population viability. Indeed, the mature trees, which provide seeds for the species regeneration, are selected
for wood harvesting. To resolve this problem, Albuguerque and Andrade (2002) and Monteiro et al (2006) show
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the need to develop sustainable management of threatened plants species which must involve both scientists and
traditional dignitaries.

For instance, the wide use of this species with many use categories can cause serious damages on its availability in
the wild state, especially in the forest reserve of Wari-Maro.

For the restoration of this valuable species, the natural regeneration must be assisted through seedling location
and adventitious removal. The forest settlement must be opened (selective clearing) to allow light entrance in the
undergrowth to help the seeds germination and growing (Geldenhys 2010). In this sense, exploitable trees could
be taken away in the dense areas of the forest while maintaining some ones to serve as seed trees. Moreover, D.
mespiliformis could be incorporated in planting operations with nursery plants. The seeds could be safeguarded
against predators and vegetation fires. This species was already found to be threatened at Northwestern Benin in
West Africa by Agbani et al (2018).

Conclusions

All parts of D. mespiliformis are used to satisfy the daily needs, especially within traditional medicine and the wide
consumption of its fruits that induce mainly the seeds destruction. The great technologic quality of its wood is a
source of its selective sampling by loggers, and thus jeopardized the wild population. Moreover, its domestication
and reproduction remain problematic.

The ethnic was found as highly discriminator of the knowledge associated to D. mespiliformis use, in relation with
the profession. Indeed, Nagot, who were strongly involved in the technological use of the species may be trained
for its sustainable harvest. Furthermore, its domestication may be targeted.

For this species restoration and conservation, further research must assess its population dynamic, its silviculture,
the quality of its preferred soils and the impact of other species on its population trend. The forests inhabitants
must be strongly involved in those studies. Then, their traditional knowledge could be valorized using the best
strategies for the species sustainability.
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