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Tetracarpidium conapharum (Mull. Arg.) Hutch & Dalziel, liane de |a famille des Euphorbiaceae, est 'une des nombreuses
especes végétales utiles des foréts tropicales, encore exploitée & I'état sauvage. L'objectif de cette étude était
d'appréhender les perceptions paysannes sur les services écosystémiques d'approvisionnement et la pratique de la
culture de 7 conophorum au Cameroun, en vue de déterminer si |'espece est propice  une domestication participative.
|'approche méthodologique a consisté en des enquétes ethnobotaniques réalisées auprés de 252 personnes réparties
dans trois zones agro écologiques du Cameroun, ainsi qu'en des observations de terrain. Les résultats ont montré que
|00% des répondants connaissent |'espece qu'ils exploitent dans trois catégories d'usage, avec un large consensus
pour |'usage alimentaire (Cs = 1), suivi par |'usage énergétique (Cs = 0,92) et 'usage médicinal (Cs = 0.17). 'exploitation
de I'espece procure des revenus jugés trés importants par 69% des personnes interrogées. La méthode de récolte la
plus répandue dans les zones d'étude est le ramassage des fruits, pratiqué par 100% des personnes interrogées. Une
tendance régressive dans la dynamique de la population de 7 comgphorum est percue par 44% des personnes
interrogées. Selon 32% des répondants, les habitudes de culture de |'espéce sont quasi inexistantes en raison de la
difficulté qu'ils éprouvent a la régénérer (51% des répondants). de la longue durée de la phase de croissance végétative
(36%) et de l'incertitude de la production des fruits (I3%). Toutes les personnes interrogées (100%) ont exprimé leur
désir d'adopter la culture de I'espece si des méthodes appropriées de propagation d'individus productifs leur étaient
proposées. Cette étude montre que /7 comgpharum est propice & une domestication participative au Cameroun.

Abstract

Tetracarpidium conophorum (Mull. Arg.) Hutch & Dalziel, a vine of the Euphorbiaceae family, is one of the numerous
useful plant species of the tropical forests. and is still exploited in the wild. The objective of this study was to
understand peasants' perceptions on the provisioning ecosystem services and the cultivation practice of 7 comgphorum
in Cameroon, with a view to determining the suitability of this species for participatory domestication. The
methodological approach consisted of ethnobotanical surveys carried out among 252 people spread across three
agroecological zones of Cameroon, as well as field observations. The results showed that 100% of respondents know
the species that they exploit for three categories of use, with a broad consensus for food use (Cs = 1), followed by
energy use (Cs = 0. 92) and medicinal use (Cs = 017). The exploitation of the species provides income which is
considered very important by 63% of respondents. The most common harvesting method in the study areas is fruit
picking. which is practiced by 100% of respondents. A regressive trend in the dynamics of the 7 comgphorum population
is perceived by 44% of respondents. According to 92% of respondents. cultivation habits of the species are almost non-
existent due to the difficulty they experience in regenerating it (51% of respondents), the long duration of the vegetative
growth phase (36%) and the uncertainty of fruits production (13%). All the interviewees (100%) expressed their desire
to adopt the cultivation of the species if appropriate methods for propagating productive individuals were provided to
them. This study shows that / comgphorumis conducive to participatory domestication in Cameroon.

I. Introduction

For rural people. NTFPs are often the most obvious manifestation of the

The tropical rainforest contains a wide range of resources that makes
it a global focus for biodiversity conservation. In addition to wood
products, it abounds in non-timber forest products (NTFPs) of great
importance to rural and urban populations [I. 2. 3). According to
Lescuyer [4), NTFPs are key livelihood products for people.

‘Corresponding author : Laboratory of Applied Botany, Faculty of sciences,
University of Dschang, Cameroon. Email: gkanmegne@yahoo.fr, Tel.: +237
677 49 00 69.

value of the forest [5]. Indeed, they play an important role in the food
balance, the cultural identity, health care. and their exploitation
constitutes income generating activities [B]. Thus, NTFPs have received
considerable attention because of their contribution not only to food
security, the household economy and some national economies [7], but
also and especially to plant biodiversity [8].

The socio-economic importance of NTFPs induces considerable
pressure on forest ecosystems. Thus, NTFPs, which were once
abundant and allowed local residents to live for years without difficulty,
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are now sought after by increasingly important social strata [3], to
such an extent that the problem of the gradual extinction of forest
species, their sustainable management and equity in their use is
currently being addressed [I0, 11, 12].

Tetracarpidium congphorum, commonly known as the African walnut,
belongs to the Fuphorbiaceae family. It's a sarmentose shrub or strong
woody vine and is among the most widely used non-timber forest
products of plant origin (NTFPs) in the socio-economic activities of
countries sharing the Congo Basin [9). The fruits are greenish capsules
containing one to five globose, oleaginous and edible seeds [13). The
plant is also used for various medicinal purposes [14]. Although the sale
af 7 conopharum products (fruits and seeds) in local markets provides
income to farmers, the species is still exploited in the wild in the
forests of several localities in Cameroon [15]. However, Because of this
socio-economic importance, its domestication and the cultivation
pratice in agricultural systems would increase the income from its
exploitation and, at the same time reduce the pressure on the
ressource in the natural forests.

As a prerequisis to the process of participative domestication of the
species in Cameroon, the present study aimed at 1) getting insights
related to farmers’ perception on 7 congphorum ecosystemic services
and 2) characterizing the local know-how regarding its conservation
and cultivation practices.

2. Material and methods

2. Study areas

The study was carried out in four villages among which two (Manjo and
Manengole) in the Moungo administrative Division, one (Bafia) in the
Mbam & Inoubou administrative Division, and one (Santchou) in the
Menoua administrative Division of Cameroon. These administrative
divisions are located respectively in the mono-modal rainfall humid
forest, bi-modal rainfall humid forest and Western Highlands agro
ecological zones of Cameroon (Figure ). These villages were chosen on
the basis of the following criteria: the density of Jetracarpidivm
congphorum population, the accessibility of sites and their proximity to
urban markets, and the availability of peasants to respond to the
questionnaire.
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Figure I: Location of surveyed villages

2.2. Characteristics of agroecological zones

The mono-modal rainfall humid forest zone is located in the southwest
part of the country. The climate of the equatorial type, with an average
temperature of 26°C. a rainy season which extends from March to
October, and a dry season which extends from November to February.
The annual rainfall ranges between 2000 and 4000 mm. The sails are
volcanic and the sediments of rocky origin. The abundant crops in this

agroecaological zone are cocoa, banana, coffee, plantain, palm oil and
ginger pepper [1B).

The hi-modal rainfall humid forest zone has two rainy seasons which
run from March to June and from August to October respectively. The
annual rainfall is around 1500 mm. The temperature varies between
19.7°C and 25.5°C [17). The sails are ferralitic, acidic, clay and low
nutrient retention capacity. The abundant crops in this agroecological
zone are cocoa, coffee, cassava, plantain, corn and pineapple [16].

The climate of the Western Highlands of Cameroon is of equatorial type,
with two seasons: a dry season that extends from mid-November to
mid-March and a rainy season that extends from mid-March to mid-
November. Annual rainfall is between 1500 and 1800 mm, and the
temperature is between 20 and 30 °C. The vegetation includes biafran
forest, semi-deciduous forest and peri-forest savannah [18]. The sails
are very fertiles and conducive to agricultural activities. The abundant
crops in this agroecological zone are corn, beans, potatoes, cocoa and

coffee [I6].

2.3- Administration of the questionnaire

A previously established semi-structured ethnobotanical survey form
was used to conduct the surveys. The populations surveyed were of
both sexes, of different age groups, of different marital status, levels of
education and professions. The individual interviews were completed by
field observations. In total, 252 people were interviewed during the
period from August 2022 to January 2023. The main lines of the
interview guide were as follows: (i) /ztracarpidium congphorum and the
population: This section collected information on knowledge, usage and
impact of 7 comgphorum exploitation on the well-being of the
population. (i) Vulnerahility of the species: This involved gathering
information on the dynamics of the stands and knowledge of the factors
that limit the presence of the species in the farming environment. (jii)
Conservation strategies for /7 comgphorum: This involved gathering
information, in one hand, on local know-how and practices in term of
the cultivation of the species, and in another hand, on the factors that
may encourage or discourage the willingness of farmer to adopt the
cultivation of the plant.

2.4. Data processing and analysis

The survey forms were processed manually, then the data were coded
and organised in a database using SPSS 21 software package. Positive
response (Yes) and negative response (No) were coded into numerical
binary variables “" and "0" respectively before analysis. The
quantitative approach of ethnobotanical characterisation consisted in
determining the relative frequency of citations (RFC) of the different
responses. expressed according to the formula: RFC= (S+N) xI00,
where § is the number of people who cited a given response; and N is
the total number of respondents [19]. Similarly. the consensus value for
the different categories of use types (Cs) was calculated. [t measures
the degree of agreement between respondents regarding the uses
made of the species [20). It's expressed as Os = (Zni#n)-1, where ni is
the number of people using 7 comgphorumin a given use category and
n is the total number of respondents. This value ranges from -l to [, [f mi
= [, then Cs = -l and if ni = n then Cs = [. This reflects the degree of
consensus among respondents on a given use.

3. Results

3.1. Socio-demographic profile of respondents

Table | shows that 78% of respondents were men while 22% were
women. The most representative age group was 2a-a0 years old with
62% of respondents, followed by 50-75 years old with 20% of
respondents. Most of the respondents (33%) were married, while 47%
were single. The literacy rate was 73.7%, 10.7%, and 5.8% for
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secondary, primary, and higher education respectively, and 3.5% of the
population surveyed had never been to schoal. The most representative
professions among respondents were farmers (72.6%). traders
(13.08%) and student (B.7%), whereas housewives, agronomist and

teachers represented respectively 3.0%, 0.78% and 0.78% of
respondents.

Table 1: Socio-demographic profile of the surveyed populations

Menoua Moungo Mbam & Inoubou Total (%)
Variables Modalities Size of Relative Size of Relative Size of Relative Size of Relative
population (n) frequency (%) population (n) frequency (%) population (n) frequency (%) population (n) frequency (%)
Age group <28 17 B.74 7 21 q 347 33 13
125-50) 8 30,95 39 19.47 39 19.47 136 62
]30-73] b] 198 94 2142 4 1.8 B3 25
Sex Male 8 30,95 76 RIING] 47 16.66 196 8
Female 22 873 24 9452 10 3496 ab 22
Educational level lInscooled 0 a 2 4 158 q 3408
0
Primary 2 074 12 478 13 ala 21 0.7
Secondary 93 364 i 30.35 3l 12.30 201 7973
Higher b] 2 B 2.38 4 158 13 296
Marital statut Single £2 2450 23 912 33 13 118 47
Married 38 19 7 30.35 19 723 134 33
Profession Farmer Ta 2976 0 VANN 38 1a.07 183 728
Traders 12 476 14 984 7 21 33 13.08
Student q 347 8 317 b 2 22 874
Housewives 2 074 B 238 2 039 10 3.96
Agronomist | 039 | 039 0 0 2 078
Teacher | 039 | 0.39 1 0 7 078

3.2. Knowledge of the species

All the respondents (100%) claimed to know the species. The majority of
respondents (98%) knew its common name in French as “arbre &
noisettes”. The local name of the species varied from one socio-cultural
group to another. No respondent knew the scientific name (/7
congphorum).Three habitats were cited for the species, namely forest
(12% of respondents), crop field (32% of respondents) and both forest
and crop field (56% of respondents) (Fig. 2). According to the
respondents, the season of full maturity lasts about 3 months, from
July to September.

Table 2: Local names given to 7 comgphorum by respondents from
different localities of origin

Localities of origin Local names
Santchou Keck, kasso
Manengole/Mandjo Keh

Bafia Gas

Mbouda N'gack
Dschang/ Bangangté Ngack
Bamenda Kasso
Baham/Bandjoun Back

—

Forest u cropfields = forest and crop fields

Figure 1: Frequency of citation (% of respondents) of the different
habitats of 7 comgphorum

3.3. Uses of the species

The results indicated that the different organs of the plant are subject
of three different categories of use, namely: food, medicine and energy
supply. In the food use, the cited organ is the seed (I00% of
respondents). These seeds are used both for direct consumption and as
ingredient in the preparation of a sauce. In addition to its use as food,
the seed is also used as medicine (40% of respondents). Medicinal use
also involves leaves (02.38% of respondents) and bark (2.38% of
respondents). In the study area, the seed is used to treat digestive
disorders and to increase men's sexual performance. Leaf and bark
decoctions are also used to treat sexual weakness. The infusion of the
leaves alone helps to treat typhoid and dysentery. According to 100% of
respondents, the trunk and the branches are used as firewood for

energy supply.

Food

Medidinal

Firewood

| aVES seeds Bark e=@==Branch Trunk

Figure 2: Relative frequency of citation (% of respondents) of the
different uses of 7 congphorum organs

Table 3 shows that there were high levels of consensus for the uses as
food (Cs = 1) and firewood supply (0.92), while the consensus was low
for the uses in medicine (Cs = [.17).

Table 3: Degree of consensus among respondents for the different use
cateqaries of 7 congphorum

lse Consensus value (Cs)
Food |

Medicinal 017

Firewood 042
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3.4. Farmers' perception on the importance of income from the
exploitation of 7 conophorum

Mare than half of the population surveyed (35%) stated that they harvest
the species for bath personal use and for sale. For 75% of respondents,
sales of the species’ seeds are made in local markets. Income from the
species is perceived as very important by 83% of respandents, important
by 29% of respondents and negligible by 2% of respondents (Figure 4).
The fully mature fruit is the most commonly traded part of the plant in the
surveyed localities. According to 33 % of respondents, the fruits
harvested are entirely sold on the markets or consumed. For B4% of
respondents, the prices of these fruits are rising because of their
scarcity on local and urban markets, and the increasingly high cost of
living.

} 29%

= Insignificants Importants = Very importants

Figure 3: Relative frequency of citation (% of respondents) of different
levels of importance attached to income from the sale of /.
congpharurm seeds

3.9. Farmers' perceptions on the impact of harvesting methods

The most commaon harvesting method in the study area is fruit collection
from the ground, practised by 100% of respondents. Defoliation, cited by
62 % of respondents, is the second most common method (Figure 3).
Other harvesting methods are only rarely mentioned. These are fruit
gathering from the tree (1% of respondents). tree cuting (4% of
respondents) and debarking (2%). For 100% of respondents who collect
fruit from the ground, this method of harvesting poses no threat to the
survival of the species.

Frequency
4

fruit  défoliation  fruit  tree cuting Debarking

picking gathering
from the from the
ground tree

Harvesting methods

Figure 4: Relative frequency of citation (% of respondents) of different
harvesting methods of 7 comgphorum organs

3.B. Perception on the dynamics of 7 coraphorum population

For 44 % of respondents, there has been a decrease in 7 congphorum
individuals over the last decade, whereas for 34% of respondents the
tree population has remained stable (Figure B).

e
=

= increases dec es = constant = Noidea

Figure 5: Frequency of of citation (% of respondents) on the population
dynamics of 7 comgphorum over the |ast ten years

However, 15% af respondents perceived an increase in the population of
this species, while 7% had no idea about the trend of tree populations of
this species over the last ten years,

3.7. Means of acquiring 7. conophorumtrees by peasants

In the villages surveyed, the trees encountered were generally isolated
stands in the courtyard of concessions, in the forests or in the cultivated
fields. Indeed, 56 % of respondents had inherited it from their parents,
34% had acquired the trees by protecting seedlings found in their fields
and 0% of respondents had planted their own trees (Figure 7). The
survey revealed that for 32% of the respondents, the practice of growing
[ conopharumis uncomman.,

e’

= inherited = planted = seedling found and protected

Figure B: Relative frequency of citation of 7 congphorum tree means of
acquiring

3.7. Perception on the reasons (causes) of non-cultivation of 7
conophorum

97% of respondents mentioned that /7 comgphorum cultivation is not a
common practice in their locality. Respondents mentioned three main
reasons for not cultivating the species (Figure 8). These included the
difficulty to raise the plant from seeds (21% of respondents), the long
duration of the vegetative growth phase, which lasts more than five years
(36 % of respondents), and the uncertainty of fruits production by
planted individuals (13% of respondents). The respondents mentioned that
not all stands would produce fruits at maturity. All respondents (100%)
were willing to cultivate the species if appropriate methods for
propagating productive individuals were provided.

D

Figure

ong vegetative growth phase = Uncertainty of fruit productio

T: Relative frequency of citation (% of respondents) of the
different causes of disinterest in 7 cangpforum cultivation

3.8. Influence of the sociodémographic profil on the différent
perceptions

Table 5 shows that the possession of 7 conopforum trees was influenced
by the age (x2 = 6.47. p = 0.039) and village (x2 = 12.4l, p = 0.006!) of
respondent. Thus, the owners of 7 comgphorum stands were most
abundant in 25-a0 years age group and in Santchou.Peasent’s perception
on the income generated by the species was influenced by genus (x2 =
11.79, p = 0.002). In the villages surveyed. it was noted that more women
(27%) than men (3%) estimated the income generated important while
a0% of men considered it very important compared to women (19%).

The respondents' perception on the sustainability of harvesting methods
is influenced by the marital status (p = 0.000E). the village surveyed (p =
0.0326) and the age of the respondent (p < 0.0001). Indeed, most of
respondents who felt that the harvesting methods are sustainable were
married people surveyed in Santchou and belonging to the 23-50 years
age group.
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Table 5: Khi independence test between the socio-demographic profil of
the populations surveyed and their different perceptions

Level of Use Possession Cultivation  Survival
income habits
Age x2 =24l x2 =534 x2= B.479 x2 =010 x2 = 349,66
p=0283 p=0213 p = 0,0392* p=09a07 p = <0,000*
Bender x2=1179 x2= 9,488 x2=3747 x2 =346 x2=1297a
p=00027* p=0866 p =008 p=02023 p=0,0845
Marital x2 = 0,452 x2 =I0.88 X2 =1134 X2 =422 x2=3433
Status p=07478 p=00043* p=02569 p= 01273 p = 0.0006*
Profession X2 = 4,881 x2 =633 x2 = 6,296 X2 =422 x2=3435
p=04293 p=0,7868 p=02785 p=01273 p = 0,618
Education x2=03288 x2=1272 x2=0345 x2 =497 x2=10.355
[evel p=0.8485 p =[0.866 p=08412 p=<0,000* p=0I868
Villages x2=3360 xZ2=9124 x2= 1241 x2=0378 x2= 8,763
surveyed p=03333  p=0I6E7 p =0,0061* p =080 p = 0.0326*

* Significant influence
4, Discussion

The present study reports that different organs of 7 comgphorum are
subject to three different categories of use in the study area, namely the
uses as food, medicine and fuelwood. These uses are part of the
ecosystem services of supply. They also reflect people's interest in the
species and confirm the idea that rural people make good use of the
forest's ecosystem services to which they are closely linked. These
results corroborate those of Séquena &t &/ [21], Vroh et al [22). Mbakop
et 4/ [23). and Atchioutchoua et a/ [24] who reported that the most cited
ecosystem services of supply are usualy food, medicine, energy supply
and handicrafts.

In the usage as food, the organ cited is the seed, which is consumed raw
or after boiling, or used as ingredient in the preparation of a sauce. These
usages have also been reported by several authors [25. 16]. In the same
vein, Ngom &¢ a/ [IB) reported that in Senegal these seeds are either
consumed directly or used to make drinks.

In the study area, the respondents reported that the seeds, leaves and
bark have medicinal properties. These usages have previously been
reported by Zima et a/ [26). Ngoye [27], Zanh &t &/ [28) and Sambou &t
al [29). These authors also mentioned that in African pharmacopoeia, the
most widely used plant parts are bark. leaves and seeds. Dur results are
consistent with these findings. Local populations of the study area are
aware of the medicinal virtues of this plant that they use for their daily
care because of the high costs of drugs from the pharmaceutical
industry. Indeed, more than 80% of the populations in Africa use
medicinal plants for their health care [30]. Surveys conducted in this
study did not report any use of the roots in traditional medicine. This
contrasts with Igboko [31] who reported that the roots were used for
haemorrhoids, scorpion bites and varicose ulcers. For Ayoola 2 &/ [32).
the roots are also used in Nigeria to control high blood pressure and
diabetes. The infusion of the leaves is used to treat diseases such as
typhoid and dysentery. These results corroborate those of Ajaiyeoba and
Fadare [33] who also reported the use the leaves to relieve dysentery in
Nigeria. In addition to their dietary value, the seeds are reported to
increase male sexual performance and to cure indigestions. These results
corroborate those of Enujiugha [34] and Ikpemel [35] for whom the seeds
have a significant effect on the level of testosterone and estradiol and
also those of Alade and Umukoro [86] for whom the seeds would increase
sexual performance. In addition, Tapsell ¢ a/ [37) reported that the
seeds of the species are used to treat indigestion. constipation and
diarrhoea. For Nwaoguikpe [38], consumption of 7 comophorum seeds is
reported to increase protection against proliferative diseases. oxidative
stress and endothelial dysfunction. All these medicinal properties of 7

congphorym are attributed to its high content in phenolic compounds
such as gallic acid, catechin, chorogenic acid, caffeic acid, coumarins,
rutins [39].

Respondents mentioned that the trunk and branches are used as
fuelwood. These findings are in line with Sarr gf &/ [40], PND [4] and
Mbakop 2t 4/ [42], wha reported wood fuel in the form of firewood and
charcoal as the main source of household energy in rural Africa.

Fruit collection from the ground was cited as the most common
harvesting method, while fruits picking from the tree was the least
comman. According to respondents, picking fruits causes the death of
the tree, whereas collecting from the ground guarantees its survival.
Moreover, the colour of the fruit doesn't change when it ripens. So, the
only way to be sure of the ripeness of the fruit is when it detaches itself
from the mother plant.

Income from the sale of 7 comgphorum seeds was considered very
important by most of respondents. This is in line with the findings of
Jiofack &t &/ [I7), following socio-economic surveys in the Mbam &
[noubou  administrative  Division, which  revealed that the
commercialisation of conophor nuts provides valuable income. Similarly,
Mezajoug [43), and Gambi 2t &/ [3]. reported that in rural areas, in
addition to being used in African diet, 7 comgphorum seeds also provide
peasants with substantial income through their sale in local markets.
Despite the importance of the income generated by the sale of /
congpharum fruits, the cultivation of the species was reported as being
not comman. The exploited stands in the field are mostly either inherited
from parents or found and protected during the establishment of
agricultural plots. These results are consistent with those of Jiofack [44]
who reported that in Mbam & Inoubou Division, ane of the study areas of
the present study, most farmers limit their conservation strategy to
protecting /7 comgpharum wildings, rather than planting the species.

The almost non-existent practice of cultivating the species is largely
attributed to the difficulty of germinating the seeds. According to Baskin
and Basking [43), the inability of a viable seed to germinate when placed
in conditions favourable to germination is called dormancy. These seeds
would therefore have a dormancy problem. Further investigations are
needed to confirm this. Another reason for the lack of cultivation of the
species is the uncertainty of seed production. Indeed. according to the
respondents, all the individuals of the species do not produce fruits. This
is common in many higher plants, and precisely in dioecious species such
as Lanarivm schweinfurtfii (48], of which only the female stands are
capable of producing fruits. During the vegetative growth phase, which
may last many years, there is no index to distinguish male from female
individuals.

3. Conclusion

In Cameroon, peasants are familiar with /etracarpidivm conophorum,
which they use for food, medicine and energy supply. These peasants
perceive the exploitation of the species as contributing significantly to
their well-being. This indicates that 7 comgphorum would be an
interesting candidate for participatory domestication in the areas where
it is still exploited in the wild, for the intensification of agro-forestry
systems. For this purpose, further studies aiming at enhancing seed
germination in one hand, and establishing an efficient protocol for
vegetative propagation of fruit-producing individuals in another hand are
needed.
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