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Abstract

Background: The African ebony tree is a multipurpose tree native to the Guinea-Congolese forest. Its long-term viability and
sustainability are threatened by the conversion of primary forest to agricultural land. To conserve the species, it is necessary to
evaluate the local community’s understanding of its usage and conservation strategies to identify the factors that could po-
tentially influence the species’ long-term viability in the study area.

Methods:Data was collected between June and August 2022. The random sampling method was used to administer structured
and semi-structured interview questionnaires to 301 villages living within three to nine kilometers of the Campo-Ma’an National
Park’s boundaries.

Results: Several parts of the plant are used by the locals, notably the wood and bark, with a citation frequency of 49% and
20.4%, respectively. Cutting is the most important collection method, with a relative frequency of citation of 49.1%. These parts
are valued in six categories of uses; timber was the most cited (UV = 38.9%), followed by traditional medicine (UV = 36.9%).
Wood was the only part of the plant that generated considerable annual income for the local communities (52.537 USD). The
vulnerability index showed that the ebony tree is highly vulnerable (IV = 2.5) in the study area.

Conclusion: The results obtained show strong pressure from local populations on D. crassiflora, leading to a decrease in the
tree population.

Conservation Implications: Given the ongoing threat to D. crassiflora in the study area, this research will assist in valorising
the species usage in traditional medicine and as a commercial wood. In addition, we have proposed conservation strategies like
assisted regeneration and community-led planting projects to promote long-term plantation-based D. crassiflora production to
mitigate the effects of deforestation.
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Introduction

Tropical forests offer many benefits, which are grouped under
the term “ecosystem services.” These forests constitute a vast
supply network for human needs. Indeed, humans have been
exploiting forest environments for manymillennia, either locally
for purposes like hunting, non-timber forest products, and
fuelwood, or industrially and semi-industrially for purposes like
agroforestry and timber exploitation (Pomel and Salomon,
1998; Ernst et al., 2013). These forests also provide cultural
services, which form the basis of the cultural, religious, and
spiritual identities of the communities living in the forests and
the surrounding villages. Furthermore, several authors have
reported how some West African communities employ forest
products from woody species to meet their everyday needs
(Lykke et al., 2004; Sop et al., 2012; Zizka et al., 2015), with
almost all tree parts used in ethnomedicine (Fandohan et al.,
2008). Beyond their economic and cultural importance, tropical
forests play a key role in maintaining the balance of the bio-
sphere through the storage of atmospheric CO2 in the form of
carbon. Indeed, an estimated proportion of 40–50% of terrestrial
carbon is stored in tropical forests (Jopaul Loubota et al., 2016).
In addition, the tropical forest plays a key role in rainfall patterns
in the regulation of local temperatures, as well as in the pro-
tection of soils against erosion and the loss of nutrients. (Lhoest
et al., 2019).

Sacred forest sites and agroforestry systems have histor-
ically protected some tree species, which have long-held
cultural and social significance for some African commu-
nities (Savadogo et al., 2018). Some of these trees are known
to be grown in agricultural farming systems, primarily to
supply food demands (Yaméogo et al., 2005). Currently,
however, these trees are frequently planted interspersed
among field crops to meet the population’s needs for fuel,
pharmaceuticals, feed, and building materials (Ouôba et al.,
2018a). In addition to these uses, agroforestry systems also
retain trees to preserve soil fertility (Biaou et al., 2016).
Indeed, agroforestry has been demonstrated in numerous
studies to be beneficial in preserving and enhancing soil
fertility (Yélémou et al., 2013; Ouôba et al., 2018a). Agro-
forestry does help combat wind and water erosion as well as
reduce the need for mineral and organic fertilizers (Yaméogo
et al., 2005). Additionally, trees support the preservation of
plant diversification and the enhancement of the soil’s carbon
pool (Yaméogo et al., 2013; Ouôba et al., 2018a).

The African ebony tree is a multipurpose tree that has great
socio-economic importance to local communities. It is native to
the African evergreen Guineo-Congolian forest, which extends
from southernNigeria throughCameroon to southern Gabon and
the Democratic Republic of the Congo (Deblauwe, 2021). The
species occupies evergreen forests and islands of evergreen

forests inside dry semi-evergreen forests below 1,000 m of al-
titude (Letouzey, 1985). The African ebony is intensively used in
food, medicine, construction wood, and cultural practices
(Daanon et al., 2021). The timber produced by this black or
streaked wood is used to create a variety of items, including
walking sticks, pool cues, doorknobs, tool handles, gun grips,
organ stops, piano black keys, guitar fingerboards and bridges,
chess pieces, tailpieces, and tuning pegs for all orchestral stringed
instruments, including violins, violas, cellos, and double basses.
Additionally, the species, leaves, bark, and seeds have been used
for a variety of traditional medicinal purposes throughout its
range, including the treatment of ovarian problems, healing of
wounds, purulent ophthalmia, treatment of abscesses, treatment
of labor pain, treatment of stomach aches, as an enema, an
aphrodisiac, and the treatment of yaws (Deblauwe, 2021).
Furthermore, the antifungal and antibacterial activities of stem
bark extracts have been demonstrated (Tangmouo et al., 2006;
Dzoyem et al., 2007). However, despite the revealed importance
of the species for local communities, knowledge remains low on
its different possible uses (variability of uses depending on socio-
demographic characteristics, organs harvested, and interactions
between the different uses) (Avocèvou-Ayisso et al., 2012).

Cameroon is the largest exporter of African ebony trees, with
1,200 trees harvested each year (IUCN 2019). According to
Tangmouo et al. (2006) and Dzoyem et al. (2007), this tree is
vulnerable because of the conversion of primary forests into
agro-industrial areas, with an estimated population decline of
more than 16% over the last 120 years (IUCN 2019). A total
population reduction of more than 30% is predicted for the next
century (IUCN 2019). Therefore, concerns regarding the long-
term viability of harvesting and the preservation of the species
have arisen. Indeed, deforestation in the vicinity of the study area
is exacerbated by ongoing industrial projects such as the Kribi
deep water port project, the Memve’elé hydropower plant
project, and various mining exploration projects. In addition,
several agro-industries companies are also involved in agro-land
conversions. These activities can trigger the progressive dis-
appearance of large mammals such as the forest elephant
(Loxodonta cyclotis) and the lowland gorilla (Gorilla gorilla
diehli) that constitute potential seed dispersers of D. crassiflora
in the study area (Masi et al., 2015). These anthropogenic
pressures have caused the loss of 100,000 to 200,000 ha of forest
per year, or an annual deforestation rate of 0.3% to 1% in
Cameroon (Bikié et al., 2000). These losses pose a problem for
the sustainable management and conservation of these species.
This is the case of the African ebony tree, also known as Di-
ospyros crassifloraHiern (Ebenaceae), which is classified on the
IUCN Red List as a vulnerable species (IUCN, 2019), The aim
of this study was five folds to i) identify the parts of the plant
used and the collection methods; ii) determine the categories of
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use; iii) characterize the recipes of the plant used in the treatment
of diseases; iv) determine the annual income from marketed
timber; v) assessing the degree of vulnerability of the African
ebony tree in the study area. This information will bridge the
knowledge gap and help include D. crassiflora on the list of
priority species for conservation in the study area.

Materials and Methods

Study Area

The Campo-Ma’an National Park is located in the South
Region of Cameroon. It covers an area of 264,064 ha.
However, with its peripheral zone inclusive it covers an
area of 771,668 ha, or 16.33% of the area of the Region,
and spans the Ocean division including the Subdivisions of
Campo, Niété, and Akom II, the Ntem Valley division
including the subdivisions of Ma’an and the Mvila. It is
located between latitude 2°10’ and 2°45’ North and lon-
gitude 9°50’ and 10°48’ East. The climate of the Campo-
Ma’an National Park and its peripheral zone is of the
coastal equatorial type with four unequal seasons including
two dry seasons and two rainy seasons. The vegetation in
the area is typical of the equatorial forest, but tertiary,
secondary, and primary forests may be found depending on
the distance from human habitations.

Sampling Procedure Data Collection

The ethnobotanical surveys were conducted in eight villages
located at the periphery of the Campo-Ma’an Park, namely
Assok I, Bifa, Minko, Mabiogo, Aloum II, Mvini, Ebiane-
meyong, and Aloum I (Figure 1). These villages were chosen
based on criteria such as the proximity of the park (up to three
to nine kilometers), accessibility, the diversity of ethnic
groups present, and their activities inside the park. A pre-
liminary study was initially carried out on a random sample of
90 people across all localities. This survey enabled us to
determine the proportion of people who know the ethno-
botanical uses of Diospyros crassiflora. The sample size of the
survey sample was determined according to the formula of
Dagnelie (1998):

n ¼ U 2
1α=2 × Ρð1� pÞ

d2

Where n, is the total number of respondents in this study.
U1-α=2 , is the value of the normal random variable for a

probability value α = 0,05, U1-α=2 = 4 ; p: is the proportion of
people who know the ethnobotanical uses of D. crassiflora
(survey results gave p = 95). d is the allowed margin of error.
For this study, we took d = 5%. The calculation of our sample
size gave n = 304 people. A margin of error of 5% was
accepted concerning the 304 individuals surveyed.

Figure 1. The map of Campo-Ma’an National Park showing the location of surveyed villages.
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The data was collected between June and August 2022
using a structured and semi-structured questionnaire that
gathered quantitative and qualitative information from
301 interviewees in the villages A local guide translated the
questions and answers from French to the local Bulu
language. Main data gathered included: (i) age, gender, and
sociocultural group; (ii) knowledge of the use categories
(energy, pharmacopeia, animal feed, handicrafts, timber,
and religious ritual); (iii) organs used and collection
techniques; (iv) diseases treated and preparation tech-
niques; and (v) income generated from the sale of the
ebony tree.

To determine the socio-economic value of the ebony tree,
the following questions were addressed to local populations
using a survey sheet:

a) Do you sell ebony wood?
b) Can you quantify the amount of ebony wood traded?

If yes, give the quantity in kg of wood sold (male tree,
female tree) per month and year;

c) How much does a kg of wood sold cost?
d) How much income do you have per month, per year,

from the sale of the ebony wood?

The ebony wood is sold in kg in the village of Campo-
Ma’an Park. A kilogram costs 300 FCFA, or approximately
0.49 USD. The quantity of wood marketed and the income
generated were determined both within each community
studied and internationally.

Data Analysis

The quantitative ethnobotanical data was analyzed using the
following indices to determine the degree of vulnerability of
the African ebony tree in the study area: Relative frequency of
citation (RFC); Importance of the organ use (Fki); Use value
(UV); and the Vulnerability Index (VI).

The relative frequency of citations (RFC) was used to
show the local importance of the African ebony tree as
cited by respondents using the formula Dossou et al.
(2012):

RFC ¼ S
N
x 100,

Where S is the number of respondents that reported using the
African ebony tree; N is the total number of respondents
involved in the surveys.

The response rate (Fki) was used to determine organ
importance. It represents the most commonly used organ of
the African ebony tree (Todou et al., 2019):

Fki ¼ Oki
N

x 100

Where, Oki: number of respondents who gave a positive
answer (YES) for the use of the organ concerned; N: total
number of respondents.

The ethnobotanical Use Value (UV) was used to measure
the relative relevance of the African ebony tree based on its
usage by respondents. The importance of each use category
was also calculated (Philips and Gentiz, 1993):

UVx ¼ Ui
N

x 100

Where UVx is the use value of African ebony tree in the
village X Ui is the number of respondents who mentioned the
use of African ebony tree and N is the total number of re-
spondents interviewed in the village. The total use value of
the species was obtained by the formula (Todou et al., 2019):

X
UVx

The Vulnerability Index (VI) was calculated from the
parameters reported by Betti (2001) and Traoré et al. (2011).
For this study, six parameters were considered (Table 1):N1 =
frequency of use, N2 = plant organ used, N3 = stage of
development, N4 = mode of collection, N5 = morphological
type, and N6 = pharmaceutical form.

VI ¼ N1 þ N2 þ N3 þ N4 þ N5 þ N6

6

The frequency of use (N1) was obtained with the formula
(REF):

Table 1. Codified and quantified parameters to assess vulnerability.

Parameters

Quantitative scales

1 2 3

Frequency of use Weak F.U < 20% Average 20% ≤ F.U < 60% High F.U ≥ 60%
Plant organ used Leaf ; latex Fruit, branch Wood, seed, bark, root, flower
Development stage Old Adult Young
Collection method Pickup - Picking, cutting
Morphological type Tree
Pharmaceutical form Ash, powder - Macerated, decocted, crushed
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N1 ¼ npij

ntpe
∗ 100

Where npij = the number of people who mentioned the
species in a village i in use j and ntpe = a total number of
people. The species is said to be weakly vulnerable if VI < 2,
it is said to be moderately vulnerable if 2 ≤ VI < 2.5, and very
vulnerable if VI ≥ 2.5.

Results

Respondents Traits

The respondents interviewed were divided into 190 men
(63.1%) and 111 women (36.9%). The majority of responders
(29.6%) were between the ages of 31 and 41. The village
Mvini recorded the highest proportion of informants with
49 respondents (16.3%). It was followed by Mabiogo with
45 respondents (14.9 %), and Aloum II with 41 respondents
(13.62 %). Of the respondents surveyed, 134 (44.5%) were
college students, and just 8 (2.6%), had completed higher
education. Additionally, 189 (62.8) of the respondents were
married (Table 2).

Parts of the Plant Used

A total of five organs have been cited by the respondents:
wood, bark, leaves, fruits, seeds, and roots. The RFC of the

different organs ranges from 49% to 1.5%. The highest RFC
was observed for wood (49%), followed by roots (14.3%),
and the lowest RFC was recorded for fruits (1.5%), followed
by leaves (4.5). Wood is the most commonly used organ in the
village of Aloum 1, with an RFC of 64.3%; bark is the most
commonly used organ in Bifi, with an RFC of 30.8%; leaves
are the most commonly used organ in Aloum 1, with an RFC
of 17.8%; fruits in Mvini, with an RFC of 6.7%; and seeds
and roots in Minko and Mabiongo, with RFCs of 22.2% and
23.1%, respectively (Table 3). Mvini and Assok I villages
represent the only localities where all the organs mentioned
by the respondents are used. Also, Mvini village represents
the locality where the species is most used with a relative
frequency of mention (RFC = 16.9 %).

Organ Collection Techniques of Diospyros Crassiflora

There are six organ harvesting techniques used by the local
populations of the Campo Ma’an National Park notably
cutting, digging, picking, debarking, and collecting. Our
findings also revealed that the techniques of cutting and
debarking were the most used, with a relative frequency of
citation of FRC = 49.1% and FRC = 20.4%, respectively
(Figure 2).

Use Categories of Diospyros crassiflora

Six use categories were mentioned by the population namely
animal feed, handicraft, timber, energy, religious ritual, and
traditional medicine. The UV ranged between 6.8% and
34.3%. D. crassiflora was most frequently used as timber in
the study area according to its high UV (34.3%), followed by
traditional medicine (31%). The least UVs were reported for
animal feed (6.4%), followed by ritual (6.8%). Also, the
species was used for timber, handicrafts, energy, and tradi-
tional medicine in all villages surveyed. Mvini and Mabiongo
had the highest use reports of D. crassiflora, as demonstrated
by their highest total UV (Table 4).

Table 2. Socio-demographic characteristics of survey participants
in villages in the vicinity of the Campo-Ma’an National Park
(Southern Cameroon).

Categories
Total number of

participants
Percentage

(%)

Gender M
F

190
111

63.1
36.9

Age 20-30
31-41
42-52
53-63
64-75

68
89
78
52
14

22.6
29.6
25.9
17.3
4.6

Marital
status

Single
Married
Divorced

106
189
6

35.2
62.8
1.9

Education Primary
College
High school
University

89
134
70
8

29.6
44.5
23.2
2.6

Locality Assok I
Aloum I
Aloum II
Bifa
Ebinemeyong
Mabiogo
Minko
Mvini

33
32
41
30
40
45
31
49

10.9
10.63
13.62
9.9
13.3
14.9
10.3
16.3

Table 3. Relative frequency of citation of Diospyros crassiflora
organs used by villages.

Villages

Organs

Wood Bark Leaves Fruits Seeds Roots Total

Assok I 41.4 20.7 6.9 3.4 17.2 10.3 10.9
Bifa 38.5 30.8 11.5 - - 19.2 9.8
Aloum I 64.3 - 17.8 - 17.8 - 10.6
Mabiogo 51.3 25.6 - - - 23.1 14.7
Aloum II 41.7 27.8 - - 16.7 13.9 13.6
Mvini 40 22.2 4.4 6.7 11.1 15.5 16.9
Ebinemeyong 57.1 28.6 - - - 14.3 13.2
Minko 62.9 - - - 22.2 14.8 10.2
TOTAL 49 20.4 4.5 1.5 10.2 14.3 100
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Socio-Economic Importance of Exploited Products

Wood was the only traded organ. In Cameroon, logging
companies are granted a special permit by the Ministry of
Forests and Wildlife annually to extract ebony trees.
Ebony wood is sold in kilograms, and the primary ben-
eficiaries are sculptors and forestry corporations
(Figure 3). Each year, 105,600 kg (105.6 tons) of ebony is
sold from the Campo Ma’an National Park’s periphery
(Table 5). According to the statistics gathered for this
study (Table 5), the ebony wood business generates an
average of 52,537 USD each year. The tree is most heavily
exploited in the community of Aloum I, where 11,852
USD is earned annually from an estimated 27,157 kg of
the tree. The survey’s findings showed that D. crassiflora
trees with smaller diameters are the most valued in the
market. The ebony plant is dioecious, and the wood of the
female tree is the most valuable. Female plants account
for 85.5 tonnes of the 105.6 tons of wood extracted, or
80.96% (Table 6).

Medicinal Importance of Diospyros Crassiflora

According to our findings, four organs, namely the bark,
leaves, seed, and root, as well as four preparation methods,
including decoction, maceration, powder, and trituration,
were used to cure seven distinct diseases. (Table 7). Local
inhabitants identified gastric pain and ophthalmia as the
most common diseases treated by ebony tree remedies, with
a frequency of mention of 36.7% and 18.4%, respectively
(Figure 4). The bark decoction and seed powder are used to
relieve stomach pain. While the trituration of the leaves is
used to treat ophthalmia. The bark represents the most used
part in the treatment of diseases, with a frequency of ci-
tation of 55.1%, followed by the root with a 22.4% fre-
quency of citation. The leaf represents the least used organ
in the treatment of diseases with a frequency of mention of
10.2% (Figure 5). Decoction and powder are the main
techniques of medicine preparation stated by the local
population, with citation frequencies of 40.8% and 28.6%,
respectively (Figure 6). With a frequency of mention of
10.2%, trituration is the least frequent method of remedy
preparation.

Vulnerability of Diospyros Crassiflora

The vulnerability index (IV) indicated that D. crassiflora was
both extremely vulnerable (IV > 2.5) and moderately vul-
nerable (2 < IV < 2.5) in the study area. In the villages of
Assok I, Bifa, Ebinemeyong, and Mvini, the vulnerability
index was (IV = 2.5) (Table 8). With an index of IV = 2, the
Aloum I village has the lowest pressure on ebony trees from
the inhabitants surrounding the protected area. The vulner-
ability index for the research area as a whole was high
(IV = 2.5).

Discussion

Socio-demographic Profile of Survey Participants

The vast majority of survey respondents in this study
(62.5%) were men. This finding supports the findings of
(Nga et al., 2016) on the usage of medicinal herbs in Ndom,
Ngambé, and Pouma (Cameroon), where men made up the
majority of survey participants. This observation may be
attributed to women’s incapacity to get to the forest to
harvest plant organs. On the other hand, the study differs
from that of Ladoh-Yemeda et al. (2016) on medicinal plant
use in Douala (Cameroon), where women made up 68.5%
of the surveyed participants. This disparity could be at-
tributed to the fact that Ladoh-Yemeda et al. (2016) con-
ducted their surveys in markets where women make up the
majority of the petite traders. Furthermore, the sale and use
of herbal medicinal plants by mostly women could be
attributed to illiteracy (Dansou et al., 2014; Agbankpé,
2015).

Figure 2. Proportion of organ collection methods.

Table 4. Ethnobotanical use and the value of each use category of
Diospyros crassiflora by village in the vicinity Campo-Ma’an National
Park (Southern Cameroon).

Villages

Use category

Af Cr Ti En Tm Ri TUV

Assok I 20.7 7.9 34.5 6.9 30 - 10.9
Bifa - 4.6 30 3.8 30.8 30.8 9.8
Aloum I - 5 42.8 21.4 30.7 - 10.6
Mabiogo - 18.7 38.5 12.8 30 - 14.7
Aloum II 16.7 3.3 25 16.7 30 8.3 13.6
Mvini 11.1 15 25 4.4 37.8 6.7 16.9
Ebinemeyog - 20 328 14.3 32.8 - 13.2
Minko - 10 45.5 7.4 22.2 14.8 10.2
Total 6.4 10.6 34.3 10.9 31 6.8 100

Af = Animal feed; Cr = Handicrafts; Ti = Timber; En = Energy; Tm =
Traditional medicine; Ri = Ritual; TUV= Total use value.
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Importance of Ebony Tree Products

Ebony tree exploitation by communities in the peripheral
zone of Campo-Ma’an National Park is a significant source of
income for the community. Similar findings were supported

by Mapongmetsem et al. (2012), who indicated that the
products of plant origin are exploited to provide a consid-
erable source of revenue to ensure the well-being of rural
communities. Our research revealed that the ebony tree was
exploited for its wood, leaves, fruits, seeds, and roots. Our

Table 5. Annual income generated from timber marketing of Diospyros crassiflora in villages in the vicinity of the Campo-Ma’an National Park
(Southern Cameroon).

Villages Unit of measure Unit price (F CFA) Quantity harvested Annual income (F FCA)

Assok I Kg 300 16, 800 Kg (16.8 t) 5, 040, 000
Aloum I Kg 300 27, 157 Kg (27.157 t) 8, 147, 100
Aloum II Kg 300 14, 567 Kg (14.567 t) 4, 370, 100
Bifa Kg 300 10, 765 Kg (10.765 t) 3, 229, 500
Ebinemeyong Kg 300 12, 868 Kg (12.868 t) 3, 860, 400
Maabiogo Kg 300 4, 632 Kg (4.632 t) 1, 389, 600
Minko Kg 300 7, 325 Kg (7.325 t) 2, 197, 500
Mvini Kg 300 11, 486 Kg (11.486 t) 3, 445, 800
Total - - 105, 600 Kg (105.6 t) 31, 680, 000

Figure 3. Photographs of various wooden sculptures made of ebony.
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findings concur with those of Ali et al. (2021) on Diospyros
mespiliformis in Niger, which demonstrated that wood,
leaves, flowers, fruits, seeds, and roots were the major or-
gans exploited by the community. Our results also revealed
that the wood and the bark were the organs mostly exploited
by the population. Similar results were obtained by
Lougbegnon et al. (2011) in the Sitatunga Valley swamp
forest reserve in Zinvié, Benin. The extraction of wood can
impede sustainable ebony tree management because the
harvesting of the wood, as well as the roots and barks, can
affect the plant species more than the harvesting of the
leaves (Zheng and Xing, 2009; Koudouvo et al., 2011).

National Park is a significant source of income for the
community.

Methods of Harvesting Ebony Tree Parts

Cutting and debarking are the techniques mostly used by the
local populations for harvesting ebony tree products. The use
of these techniques can be a hindrance to the sustainable
management of ebony trees because the harvesting of wood
and debarking can lead to the cutting down of individual
trees. It is therefore important to sensitize the populations to
sustainable techniques of harvesting the organs of the plant

Table 6. Quantity of ebony wood marketed in the peripheral areas of Campo-Ma’an national park.

Villages Aloum I Aloum II Assok I Bifa Ebinemeyong Mabiogo Minko Mvini Total

Male feet 6,5 t 2,4 t 2,7 t 1,3 t 3,1 t 0,8 t 1,1 t 2.2 t 20.1 t
Female feet 20.6 t 12,2 t 14,1 t 9,5 t 9,8 t 3,8 t 6, 2 t 9.3 t 85.5 t
Total 27.1 t 14.6 t 16.8 t 10.8 t 12.9 t 4.6 t 7.3 t 11.5 t 105. 6 t

Table 7. Use of Diospyros crassiflora in the treatment of diseases in villages at the periphery of the Campo-Ma’an National Park (Southern
Cameroon).

Diseases
Organ
used Modes of preparation Methods of administration, dosage, duration of treatment

Gastric pain Bark and
seed

Maceration in 1 L of water for 2 hours Drink 1/2 glass morning and evening per day until the
maceration is finished

Ophthalmia Leaf Crush the leaves in ¼ L of water then filter 3 drops in the injured eye until healed
Cough Bark Dry in the shade, then crush Take 2 pinches morning and evening per day until healing
Wound Bark and

leaf
Dry in the shade, then crush, crush the
leaves in ¼ L of water then filter

Apply 2 pinches morning and evening on the diseased part,
pour 6 drops on the diseased part until healed

Ovarian
problems

Bark Decoction in 2 L of water for 1 hour Drink 1 glass morning and evening per day until the decoction is
finished.

Syphilis Bark and
root

Decoction in 2 L of water for 1 hour Drink 1/2 glass morning, noon and evening per day until the
decoction is finished.

Tuberculosis Bark Decoction in 1 L of water for 1 hour Drink 1 glass morning and evening per day until the decoction is
finished.

Figure 4. Proportion of diseases treated by Diospyros crassiflora.
Figure 5. Relative Frequency of citation of organs used in the
treatment of diseases.
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and to apply the forest policy, whose aim is to ensure the
sustainable exploitation of the ebony tree. A technique for
harvesting the bark, such as small areas of the bark of ir-
regular size, taken from different places along and around the
stem, or the tree can also be partially debarked on one side
only, as described by Guedje (2002), should be recommended
to local inhabitants. The ebony tree’s products are utilized in a
variety of applications, including animal feed, lumber, and
traditional medicine, demonstrating the species’ importance
to local populations and, as a result, explaining the species’
high demand. Timber and traditional medicine were the most
important use categories in the study area. This result is
similar to that obtained in Benin by Daanon et al. (2021),
which showed that Diospyros mespiliformis is mostly used in
traditional medicine by local populations. The use of the
species in various categories of uses and the use of several
parts of the plants can strongly contribute to the overex-
ploitation and vulnerability of this species. The villages
Mvini, Aloum II, Bifa, Minko, and Assok I represent the

localities where the species is overexploited because almost
all of its organs are used in four to five categories of use by the
local populations living there. The establishment of sus-
tainable management strategies is essential for the survival of
this species in these localities. The vulnerability index of
ebony is (Iv = 2.3) in the study area similar to the results
obtained by (Todou et al., 2023) on D. crassiflora (IV = 2) in
Nyé’été forest, South Region of Cameroon.

Use Categories and Vulnerability of D. crassiflora

Diospyros crassiflora products are grouped into several use
categories namely animal feed, timber, handicraft, energy,
ritual, and ethno-medicine. This illustrates how important the
species is locally and helps to explain why it is under so much
pressure. The importance given to a species does not depend
on its availability, but on its ability to meet the needs of
populations in the different use categories (Camou-Guerrero
et al., 2008; Dossou et al., 2012). Timber (UV = 38.9%) and
traditional medicine (UV = 36.9%) are the most important use
categories in the study area. This result is similar to that
obtained in Niger by Ali et al. (2021), which showed that
Diospyros mespiliformis is mostly used in traditional medi-
cine by local populations. Wood is the only organ that
generates important revenue for the community. Lumbering
is done throughout the year with low intensity during the
rainy seasons (September-November and April-May) due to
poor road conditions. This study also found that pistillate
plants, or female D. crassiflora trees with a smaller diameter,
are more in demand in the market due to their superior black
color (darker color) than staminate plants, or male trees. This
situation could jeopardize the species’ natural regeneration
because, as a dioecious plant pollination requires the assis-
tance of both a male and female tree. In addition, we estimate
that 105,600 kg (105.6 t) of ebony wood is extracted annually.
These findings differ from those of other forest products, such
as Gnetum spp. Leaf exploitation in the forested zone of
southern Cameroon, was estimated to be 488.57 tons by
Mbolo et al. (2002), and Souare et al. (2020), who quantified
172.96 tons of products from the exploitation of Xylopia
aethiopica in the peripheral areas of Mbam and Djerem
National Park. The income from using wood is 52,537 USD.
The commercialization of wood allows poor peasants to have
at least one product that can increase their annual income.
According to Jiofack et al. (2010) and Mvondo et al. (2012),
80% of the African population uses medicinal plants as the
first step in healthcare due to the abundance of plant re-
sources, low standard of living, and high cost of conventional
drugs. People use ebony to treat a variety of disorders, in-
cluding stomach ailments, ophthalmia, coughs, wounds,
ovarian problems, syphilis, and tuberculosis. Obtained sim-
ilar results on the fruit ofD. mespiliformis, demonstrating that
the fruit oil would help reduce dysfunction of the cardio-
vascular, renal, reproductive, gastrointestinal, and immuno-
logical systems.

Figure 6. Proportion of preparation methods used in the
treatment of diseases.

Table 8. Vulnerability status of D. crassiflora in each village situated
at the periphery of the Campo-Ma’an National Park (Southern
Cameroon).

Villages

Settings

A B C D E F IV Status

Assok I 1 3 2 3 3 3 2.5 Highly vulnerable
Bifa 1 3 2 3 3 3 2.5 Highly vulnerable
Aloum I 1 3 1 3 3 1 2 Moderately vulnerable
Mabiogo 1 3 1 3 3 3 2.3 Moderately vulnerable
Aloum II 1 3 1 3 3 3 2.3 Moderately vulnerable
Mvini 1 3 2 3 3 3 2.5 Highly vulnerable
Ebinemeyong 1 3 2 3 3 3 2.5 Highly vulnerable
Minko 1 3 1 3 3 3 2.3 Moderately vulnerable
Total 1 3 2 3 3 3 2.5 Highly vulnerable

A= Frequency of use; B= Plant organ used; C= Stage of development; D=
Mode of the collection; E= Morphological type; F= Pharmaceutical form; IV=
Index of Vulnerability.

Yves et al. 9

Downloaded From: https://staging.bioone.org/journals/Tropical-Conservation-Science on 13 Jan 2025
Terms of Use: https://staging.bioone.org/terms-of-use



Conservation Implications
and Recommendations

The development of both in-situ and ex-situ conservation
strategies and management plans for a plant species depends
on knowledge about its economic and local uses. This is
particularly true for species like D. crassiflora, which are
threatened by the conversion of primary forests to agricultural
and urban areas and the deliberate elimination of traditional
seed dispersal agents as a result of the bushmeat trade. Data
collection on local communities’ knowledge of a tree species
is also particularly significant since it can help identify the
true socio-economic value of the species, leading to more
reasonable and informed decisions by both the local com-
munities and authorities in charge of wildlife conservation
about the species’ sustainable exploitation. For example, the
multipurpose socio-economic value of the ebony tree can be
the driving force behind its ex-situ and in-situ conservation.
The setting up of nurseries by villagers can help in
community-driven planting initiatives to promote sustainable
plantation-based production of D. crassiflora, which is
currently absent in the study area. This can promote a large-
scale restoration effort for the species in areas where it is
threatened by deforestation. It can help alleviate the existing
harvest pressures on the wild populations of this plant spe-
cies. Our findings offer insights into the local economic and
cultural use of this species in the villages of Assok I, Bifa,
Minko, Mabiogo, Aloum II, Mvini, Ebinemeyong, and
Aloum I located in the vicinity of Campo Maan National
Park, one of the species strongholds in the Congo Basin
forest, to raise awareness of the species vulnerability to
potential local extinction and to further valorize and protect it.

The current study, conducted in the villages around
Campo-Ma’an Park, has allowed us to contribute to the long-
term management of D. crassiflora. The results demonstrate
that all parts of the species are used in a variety of appli-
cations. Wood is the most sought-after plant component
among the locals, and cutting is the most popular collection
method among the local community. D. crassiflora was most
frequently exploited for its timber. Wood was the plant
component that delivered the highest economic earnings. The
survival of this species requires the appreciation of ethno-
botanical information about this plant, education of the local
population about the sustainable use of the species, and the
development of policies for community-based management
and protection of this species in particular and the tropical
forests in general. Indeed, we recommend that the current
forest exploitation law in Cameroon be strictly enforced.
Furthermore, villagers and forest exploiters in the research
region should be offered additional training on sustainable
harvesting techniques, which should be rigorously supervised
by local authorities in charge of wildlife protection to ensure
their implementation. This training can be delivered through
seminar workshops conducted by the Cameroon Ministry of
Forestry and Wildlife, which will include all stakeholders

involved in the forestry sector. This will help to eliminate
illegal harvesting and unsustainable harvesting practices.
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Ouédraogo, A., & Ouédraogo, I. (2015). Traditional plant use
in Burkina Faso (West Africa): a national-scale analysis with
focus on traditional medicine. J Ethnobiol Ethnomed 11:9.

12 Tropical Conservation Science

Downloaded From: https://staging.bioone.org/journals/Tropical-Conservation-Science on 13 Jan 2025
Terms of Use: https://staging.bioone.org/terms-of-use


	Knowledge, Local Uses, and Vulnerability of the African Ebony Tree (Diospyros crassiflora Hiern, Ebenaceae) Among Communiti ...
	Introduction
	Materials and Methods
	Study Area

	Sampling Procedure Data Collection
	Data Analysis
	Results
	Respondents Traits
	Parts of the Plant Used
	Organ Collection Techniques of Diospyros Crassiflora
	Use Categories of Diospyros crassiflora
	Socio
	Medicinal Importance of Diospyros Crassiflora
	Vulnerability of Diospyros Crassiflora

	Discussion
	Socio
	Importance of Ebony Tree Products
	Methods of Harvesting Ebony Tree Parts
	Use Categories and Vulnerability of D. crassiflora

	Conservation Implications and Recommendations
	Acknowledgments
	Authors’ Contributions
	Declaration of Conflicting Interests
	Funding
	ORCID iDs
	References


