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Abstract

Background: In Burkina Faso, Ficus is one of the largest plant genera. However, its resource availability, populations status
and uses which are crucial for the conservation of the species have not been sufficiently documented. This study aims to fill
this gap of knowledge.

Methods: Semi-structured interviews were carried out purposively from August 2021 to April 2022 with 240 informants of
different age categories, ethnic groups and sexes across 12 villages in the Sudanian zone of Burkina Faso. Collected
information related to the resource availability, the population status and the uses of Ficus species. The data analysis
consisted of calculation of frequencies and ethnobotanic indices such as relative frequency of citation (RFC) and use value.
Chi-squared test and generalized linear model were used for statistical comparisons.

Results: Ficus species resources were perceived to be rare (69.06%) while populations status was perceived to be declining
(41.39%). Both resource availability and populations status were only influenced by the ethnic group (p-value < 0.05). The
most useful species were F. sycomorus, F. platyphylla and F. sur. Species were mostly used in medicine (RFC =91.25%), fodder
(90%), food (84.58%) and firewood (79.16%). Uses were strongly influenced by informants’ ethnic group (p-value = 0.002),
sex (p-value = 8.75e-06) and age category (p-value = 0.001).

Conclusions: The global decline trend of Ficus species in Burkina Faso combined with their high use by populations suggest
the necessity of implementing conservation strategies involving the local population.

Keywords: Locals’ perceptions, Ficus species diversity, Fig tree uses, Plant use value




Ethnobotany Research and Applications 2

Résumé

Contexte : Au Burkina Faso, les Ficus constituent I'un des genres les plus représentatifs de la flore. Cependant, la disponibilité
des ressources, la dynamique des populations et les pratiques d’utilisations qui sont cruciaux pour la conservation du taxon
n'ont pas été suffisamment documentés. Cette étude vise a combler ce manque de connaissances.

Meéthodes : Des entretiens semi-structurés ont été menés aléatoirement du mois d’ao(it 2021 au mois d’avril 2022 avec 240
informateurs de différentes classes d'age, groupes ethniques et sexes dans 12 villages de la zone soudanienne du Burkina
Faso. Les informations recueillies ont porté sur la disponibilité des ressources, la dynamique des populations et les usages
des especes. L'analyse des données a consisté au calcul de fréquences et d’indices ethnobotaniques tels que la fréquence
relative de citation (FRC) et la valeur d'usage. Le test du Khi-deux et le modele linéaire généralisé ont été utilisés pour les
comparaisons statistiques.

Résultats : Les perceptions des enquétés ont montré que les ressources des Ficus sont rares (69,06 %), tandis que la
dynamique des populations est régressive (41,39 %). La disponibilité des ressources et la dynamique des populations sont
influencées uniquement par le groupe ethnique (p-value < 0,05). Les especes les plus importantes sont F. sycomorus, F.
platyphylla et F. sur. Les espéces de Ficus sont principalement utilisées en médecine (FRC = 91,25%), comme fourrage (90%),
en alimentation (84,58%) et comme bois de chauffe (79,16%). Les usages sont significativement influencés par le groupe
ethnique (p-value = 0,002), le sexe (valeur p-value 0,001) et la classe d'age (p-value = 0,001).

Conclusion : La dynamique régressive des espéces de Ficus au Burkina Faso, combinée a leur forte utilisation par les
populations, suggere la nécessité de mettre en place des stratégies de conservation impliquant les populations locales.

Mots-clés : Perceptions des populations locales, diversité des espéces de Ficus, usages du figuier, valeur d'usage des plantes.

Background

The harvest of forest resources in Burkina Faso, like many other countries of West Africa provides various plant-based
products such as firewood, food and medicinal materials to the population (Guigma et al. 2014, Tiétiambou et al. 2016).
These products significantly contribute to the daily subsistence and household incomes of populations (Agence de Promotion
des Produits Forestiers Non Ligneux 2011, Belem et al. 2017, Traore et al. 2011). For example, Non-Timber Forest Products
contribute to the nutritional balance of more than 43% of the population, 23% of income and employment in Burkina Faso
(Agence de Promotion des Produits Forestiers Non Ligneux 2011). However, nowadays, the harvest of these resources is
intensified due to several factors, notably the escalating poverty (Oduro & Aryee 2003), rapid population growth and
urbanization. Indeed, more than 50% of the population are living below the line of poverty, surviving on less than one dollar
per day and struggling to meet their daily nutritional needs (Oduro & Aryee 2003). Rapid population growth and urbanization
led to the depletion of land and vegetation cover (Yao et al. 2019). All these factors pushed populations to adopt
unsustainable harvest practices of plant resources (Ministére de I'Environnement, de I'Economie verte et du Changement
climatique 2019) that threaten biological diversity, already subject to the harmful effects of climate change. While the
impacts of these unsustainable practices are widespread across multiple species, multipurpose and keystone species like
Ficus spp. are likely to experience more severe effects. The potential consequences of disturbances are substantial and may
ultimately result in local extinction of species.

Ficus is a pan-tropical genus of Moraceae family comprising over 800 species (Berg & Corner 2005) sharing the common
characteristics of producing figs, a fruit-like inflorescence (Berg & Wiebes 1992). In Burkina Faso, Ficus is the fifth most
diverse vascular plant genus in terms of the number of species, comprising twenty-seven known species to date (Thiombiano
et al. 2012). It consists of both deciduous and evergreen free-stranding trees, shrubs creepers, climbers and stranglers
(Rensted et al. 2008). The genus is most renowned for its intricate and obligatory relationship with its pollinating wasps,
which is typically species-specific (Lansky & Paavilainen 2010).

The genus is a crucial resource for animals, humans and other plants, exemplifying its keystone role (Arbonnier 2019,
Shanahan et al. 2001). Despite the importance of the genus within the country’s flora and its keystone role, there is limited
information about the resource’s availability, population status and uses of Ficus species. This information is however
essential to assess the threats to the genus and implement conservation actions towards it. For example, assessing the
resource availability and population status is crucial to understand the ecological pattern to design a well-informed
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management plan (Zon et al. 2022). Identifying species’ uses allows to identify the most utilized and underutilized ones
(Houéhanou et al. 2016), species vulnerability (Traore et al. 2011) that can help with their prioritization.

Ethnobotany, an interdisciplinary field that examines the interactions between humans and plants, has gained increasing
recognition as a crucial approach for acquiring comprehensive knowledge about plant species (Albuquerque & Hanazaki
2009, Prance 1991), making it particularly well-suited for such a study. It stands as a primary tool for acquiring information
related to resource availability and uses of species (Kristensen & Balslev 2003, Tiétiambou et al. 2016, Traoré et al. 2021, Zon
et al. 2022), providing invaluable knowledge about the traditional uses of plants by different cultures and insights into their
ecological significance and conservation status (Albuquerque & Hanazaki 2009, Prance 1991). Indeed, understanding local
perceptions and uses of plant species requires the involvement of indigenous and local communities, who often hold rich,
location-specific knowledge passed down through generations (Kristensen & Balslev 2003, Traoré et al. 2021).

The objectives of this study are to: (i) apprehend the locals’ perceptions of the resource availability and population status of
Ficus species, (ii) assess the use value of the Ficus species, and (iii) assess the influence of socio-cultural characteristics of
informants on their knowledge of the Ficus species.

Materials and Methods

Study area

The study was conducted between August 2021 to April 2022 in 12 villages located in five administrative regions namely
Boucle du Mouhoun, Cascades, Centre-Ouest, Centre-Sud and Hauts-Bassins in the Sudanian climatic zone of Burkina Faso
(Figure 1). The Sudanian climatic zone lies between the isohyets 900 mm and 1100 mm (Thiombiano & Kampmann 2010)
and covers an area of approximately 71000 Km? (Institut Géographique du Burkina 2012). It is the rainiest climatic zone in
Burkina Faso with five to six months of rainy season. The average annual temperature is 27°C, with a low temperature
amplitude, between 20°C and 25°C (Thiombiano & Kampmann 2010). The vegetation is predominantly characterized by
varied savannas, which are frequently subjected to bushfires during the dry season (Ouédraogo et al. 2006). More than 80%
of people live in rural areas (Table 1) and mostly depend on plant resources for their daily needs. The main activities of
people are agriculture and livestock farming (Ouédraogo et al. 2006). The most predominant ethnic groups in the study area
are Bobo, Lobi, Turka, Gourounsi, Senoufo, Dagara (Savadogo et al. 2017).

Table 1. Number of inhabitants in the different regions (Institut national de la statistique et de la démographie 2019)

Region Province Status Male Female Total
Haut-Bassins Houet Rural 137924 139351 277275
Urban 10116 10077 20193
Tuy Rural 119146 122956 242102
Urban 42900 44251 87151
Cascades Comoé Rural 233722 248577 482299
Urban 73129 77615 150744
Centre-Sud Nahouri Rural 82095 85642 167737
Urban 13749 14330 28079
Boucle du Mouhoun Balé Rural 137924 139351 277275
Urban 10116 10077 20193
Centre-Ouest Sissili Rural 138474 146861 285335
Urban 24978 26765 51743

The choice of the Sudanian zone for this study is based on two primary considerations. Firstly, Ficus species are megatherm
species that thrive in humid environments (Berg & Corner 2005). Furthermore, data from the Global Biodiversity Information
Facility (GBIF) indicate that the Sudanian zone has a high prevalence of Ficus species and hosts occurrence points for all Ficus
species recorded in Burkina Faso.
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Figure 1. Map showing the study area, sites and regions names (Institut Géographique du Burkina 2012)

Sampling methods and data collection

We conducted semi-structured interviews using a purposive sampling method. Two hundred and forty (240) (Sanou et al.
2022, Zon et al. 2022) male and female informants of different age categories were interviewed with the assistance of local
guides. The proportion of male informants was 63.75%, whereas that of female informants was 36.25%. The informants
belonged to eleven ethnic groups, the most represented ones being Bobo (20.83%), Nuni (20.42%), Mossi (19.17%), Kassena
(17.92%) and Sissalla (6.25%). With respect to the informants’ age category, 60% of the informants were adults, 26% were
young and 14% were old. The distribution of informants according to their socio-cultural characteristics is presented in Table

2.

Table 2. Informants number according to their socio-cultural characteristics
Ethnic group Sex Age category

Male Female Young Adult Old

Bobo 38 11 12 33 4
Kassena 24 19 11 33 1
Mossi 26 19 16 26 3
Nuni 33 16 10 30 9
Sissala 6 9 4 7 4

Informants were selected solely based on their knowledge of fig trees, with no additional criteria applied, to ensure a more
general representation of the population (Zon et al. 2022). The age categories we used were those used by Zon et al. (2022):
young persons (18 to 30 years), adults (31-59), and old persons (>59). The questions asked to informants concerned the local
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names, resource availability, population status, uses, and organs/parts used of the twenty-seven Ficus species found in
Burkina Faso. Species’ resource availability recording consisted of a two-level scale (rare and abundant), while species
population status consisted of a three-level scale (declining, stable and increasing). Eight use categories were considered,
including construction, firewood, fodder, food, handcraft, medicine, medico-magic and trade. However, we were open to
listing other uses if applicable. The identification of species by the informants was facilitated using local names and physical
species organs. Additionally, printed photographs of species’ organs were presented to informants. Such an approach is a
recommended practice during ethnobotanical surveys (Thomas et al. 2007). We identified the species presented to
informants using the identification keys of the flora guide “Arbres, arbustes et lianes des zones seches d'Afrique de I'Ouest”
(Arbonnier, 2019).

Data analysis

The analysis of data consisted of the calculation of ethnobotanical indices and statistical tests (Table 3). The EthnobotanyR
package (Whitney 2022) served to calculate different ethnobotanical indices such as relative frequency of citation (RFCs) of
species, relative frequency of citation of use categories (RFCu) and use values (UV).

Table 3. Ethnobotanical indices calculation

Indices Calculation Description

- — m —
ReIaFlve frequency of citation of RFC,(%) = N +100 Measures how often a species is cited
species

n: Number of informants who
mentioned the species
N: Total number of informants
Relative frequency of citation of use RFC, (%) = % +100 Measures how often a use category is

category ) cited
n: Number of informants who

mentioned the use u
N: Total number of informants

In
Ui
Y
n
1=1

Ui : Number of uses mentioned by

Use value (Phillips & Gentry 1993) Measures the usefulness of species

informant i.
n: Total number of informants

To assess the resource availability and population status of species, the frequency of citation of the different levels of
resource availability and population status of species was calculated using the following formula:

F(%)=%*100

n: Number of times the level is cited, N: Total count of level citations

All species with a relative frequency of citation less than 5% were considered infrequently cited species (Ouédraogo et al.
2013). While these species were included in the data analysis to ensure accuracy, only the frequently cited species (RFCs =
5%) were presented in the graphical representations.

The chi-squared test was employed to assess the influence of ethnic group, age category and sex on the perception of the
resource availability and population status of Ficus species. A generalized linear model (GLM) with a Poisson distribution was
used to evaluate the influence of ethnic group, sex and age category on the knowledge of Ficus uses. Moreover, a
Correspondence Analysis (CA) was performed to assess the link between population status and ethnic groups using
FactoMiner package (Lé et al. 2008). The FactoExtra package was subsequently used to plot the factorial map (Kassambara
& Mundt 2020). All statistical analyses were performed with R software version 4.2 (R Core Team 2023).
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Results

Indigenous knowledge of Ficus diversity

A total of twenty-three species of Ficus were cited by informants, among which thirteen species were frequently cited
(RFC = 5%) (Figure 2): Ficus demeusei Warb., F. benjamina L., F. dicranostyla Mildbr., F. glumosa Delile, F. ingens (Mig.)
Miq., F. natalensis Hochst., F. platyphylla Delile, F. polita Vahl, F. sur Forssk., F. sycomorus L., F. thonningii Blume, F.
trichopoda Baker and F. umbellata Vahl. The most frequently cited species were respectively F. sycomorus, F. platyphylla, F.
sur, F. ingens and F. thonningii. These five species represented 73.88% of total citations.

100+
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Figure 2. Relative frequency of citation of Ficus species

Informants' knowledge of Ficus species diversity varied significantly based on age category (p-value = 5.88e-3), ethnic group
(p-value = 5.44e-06) and sex (p-value = 6.72e-8). Male informants demonstrated a greater knowledge of Ficus diversity
compared to female informants. Regarding age categories, adults possessed more knowledge than both younger and older
informants. Among ethnic groups, the Bobo and Sissala exhibited a higher level of knowledge compared to other groups
(Table 4).

Table 4. Socio-cultural characteristics associated with Ficus species diversity. Summary of the generalized linear model

Estimate Std. error p-value

Ethic group Intercept 1.64481 0.06214 <2e-16
Kassena -0.66107 0.11206 3.65e-09

Mossi -0.32015 0.09819 0.00111

Nuni 0.02020 0.08787 0.81817

Sissala -0.36387 0.14960 0.01500

Age category Intercept 1.51567 0.03919 <2e-16
Old -0.09219 0.09399 0.326682
Young -0.27430 0.07825 0.000456

Sex Intercept 1.15449 0.06019 <2e-16
Male 0.41467 0.07066 4.39e-09

Reference levels: Bobo for ethnic group, Male for sex, Adult for age category. *p-value is regarded as significant

Resource availability and population status of Ficus species
Ficus species were broadly perceived as rare according to informants. Indeed, 69.06% of informants supported that species
were rare, and only 30.94% supported that they were abundant. The perception of resource availability varied significantly
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according to species (p-value < 0.05). Most frequently cited species were perceived as rare but for F. polita and F. sycomorus,
the rare and abundant perceptions were relatively balanced (Figure 3).
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Figure 3. Informants’ perceptions of the resource availability of Ficus species

F. umbellata-

/\
Y%

The chi-squared tests (Table 5) revealed that only the ethnic group of informants significantly influenced the perceptions of
the resource availability of species. Nuni, Bobo and Sissala mostly perceived species as rare whereas Mossi and Kassena
ethnic groups perceived them as abundant.

Table 5. Influence of socio-cultural characteristics of informants on the perceptions of resource availability of Ficus species

Perceptions of resource availability of Ficus species

Rare (%) Abundant (%) p-value
Ethnic group Bobo 21.15 9.2 4.6e-12%*
Kassena 7.41 6.21
Mossi 11.83 8.12
Nuni 24.85 4.78
Sissala 5.97 0.48
Sex Male 51.07 21.7 0.26
Female 18.01 9.21
Age category Young 14.04 6.97 0.21
Adults 46.31 19.06
Oold 871 492

*p-value is regarded as significant
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In line with informants’ perceptions regarding species' resource availability, a notable disparity emerged in informants’
perceptions regarding population status. Species were mostly perceived as declining, supported by 41.39% of perceptions.
31.58% and 27.02% of informants reported a stable and increasing status, respectively. This perception significantly varied
according to species (p-value < 0.05). All frequently cited species were perceived as declining except for F. thonningii and F.
polita which were perceived as increasing and stable, respectively (Figure 4).
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Figure 4. Informants’ perceptions of the population status of Ficus species
The chi-squared test (Table 6) revealed that only the ethnic group of informants influenced the perceptions of Ficus species'
population status (p-value = 1.07e-09).

Table 6. Influence of the socio-cultural characteristics of informants on the perception of the population status of Ficus

species
Perceptions on the population status of Ficus species
Increase (%) Decline (%) Stable (%) p-value
Ethnic group Bobo 4.92 14.87 10.91
Kassena 3.48 8.15 1.56
Mossi 7.67 5.52 6.95 1.06e-09*
Nuni 7.19 13.07 9.35
Sissala 2.16 2.28 1.92
Sex Male 20.12 29.72 22.47 0.69
Female 6.95 11.75 8.99
Age category Young 6.44 8.69 6.03
Adults 17.79 27.51 19.94 0.12
Old 2.86 5.21 5.52

*p-value is regarded as significant
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The relationship between the perception of Ficus population status and ethnic groups is illustrated by the correspondence
analysis in Figure 5. The cumulative percentage of variances revealed that the first two dimensions explained 63.6% and
36.4% of the total variations, respectively. It showed that the declining status was associated with Nuni while the increasing
status was associated with Mossi and Sissala. The stable status was most associated with Bobo in the main dimension.
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Figure 5. Relationship between perceived Ficus populations status and informants’ ethnic groups

Diversity of Ficus species uses

Ficus species were used in several use categories. Medicine emerged as the use category where Ficus species were the most
used, with a relative frequency of 91.25%. It was followed by fodder (90%), food (84.58%), firewood (79.16%), and medico-
magic uses (22.08%). Handcraft, construction and trade were less represented with relative frequencies less than 8%. Besides
the predefined use categories, Ficus species were also used for shade (77.08%) and ornamentation (19.16%). The calculated
use values showed that F. sycomorus was the most useful species. It was followed by F. sur and F. platyphylla (Table 7).

The correlation between plant organs/parts and use categories (Figure 6) indicated that figs were primarily used for food
(50%) and fodder (35.88%), with lesser use in medicine (11.34%). Leaves were predominantly used for fodder and medicine,
with lesser use in food. Wood was mostly used for firewood. Aerial root, bark, latex and root were exclusively used for
medicine.

Table 7. Uses and use value of Ficus species

Species Medici Foo Fodd Firewo Trad Construct Medic Handcr Sha ornamentat Use
ne d er od [ ion o- aft de ion valu

magic e
use

F. lea, la, fig, lea W00 W00 W00, tree 2.72

sycomorus fig, rt lea tree,

F. lea, la, la, lea W00 X bar, X tree 1.54

platyphyll  bar, fig, lea,

a art, rt, lea bra,

fig
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F. sur fig, lea, fig, lea W00 fig fr, rt, X tree 1.42
la, bar, lea
rt
F. ingens lea, fig, lea W00 bar tree 0.96
bar,la, lea
art, rt
F. fig, lea, fig,l lea lea, tree  tree 0.85
thonningii  bar,la, ea bar,
art, rt fig
F. lea, rt lea X tree  tree 0.03
benjamin
a
F. fig 0.00
capreifolia 4
F. fig, lea, fig lea W00 bar 0.29
natalensis  bar, la,
F. la, fig, fig, lea W00 tree 0.2
glumosa lea,
art, rt
F. lea, lea W00 0.11
trichopod bar, rt
a
F. la, fig, lea W00 0.1
exasperat lea, rt
a
F. lea, rt, fig lea W00 tree 0.09
umbellata la
F. cordata lea, la, fig lea W00 0.07
bar, rt
F. elastica fig, bar W00 tree 0.03
F. polita lea, fig lea W00 rt, lea, tree  tree 0.35
art, art,
bar, rt
F. lea woo 0.01
abutilifoli
a
F. scott- rt, bar 0.02
elliotii
F. la 0.00
asperifolia 4
F. 0.01
craterosto
ma
F. lea, la, lea lea W00 lea tree 0.41
dicranosty  fig
la
F. X lea 0.01
populifoli
a
F. vallis- fig lea woo 0.04
choudae

Abbreviations: art: aerial root, bar: bark, fig: fig, la: latex, lea: leaf, tree: tree, rt: root, woo: wood, x: unspecified
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Informants reported 20 Ficus species used in medicine to treat various illnesses (Table 8). Ficus sycomorus was the most
cited species with a relative frequency of citation of 64.84% for medicinal uses. It was followed by F. platyphylla (44.29%), F.
sur (42.92%) and F. ingens (31.51%). The other species were less represented with relative frequencies of citations less than
30%. Leaves emerged as the most frequently used parts (32.86%), followed by bark (19.16%), root (12.43%), figs (10.15%),
latex (9.90%) and aerial root (5.58%).

Table 8. Medicinal uses of Ficus species. Languages between parentheses

Species Local names llinesses/Virtues Parts/organs

F. asperifolia Unspecified latex

F. benjamina unspecified Bark, leaf

F. cordata Unspecified Bark, root, leaf, latex

F. craterostoma Unspecified leaf

F. dicranostyla Kathiao (G) Teeth aches, whitlow, diarrhea  Leaf, fruit, la

F. elastica Unspecified Root, bark

F. exasperata diabetes Bark, leaf, root

F. glumosa Kunkui-miiga (M), karaga (N),  Unknown diseases, diarrhea, Bark, leaf, aerial root,
dundeehi (K), m’bourou (D) scorpion bite, ringworm latex, latex

F. ingens Kunkuiiga (M), Kunkuii-peelga  Wounds, fracture, dislocation,  Aerial roots, bark, leaf,

F. natalensis

(M), Kamaro (N), Keekeehi (F),
Kaprokakinga (K)

Yinyibalabolo (D), N duueren
(F), Zerneblé (Ba)

hemorrhoid, teeth aches,
entorse, dermatosis, malaria,
ulcers, malaria,

Wounds, postpartum
hemorrhage, luxation, sprain,
malaria, ulcers

root, latex

Leaf, root, aerial root,
latex
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F. platyphylla

F. polita
F. populifolia

F. scott-elliotii
F. sur

F. sycomorus

F. thonningii

F. trichopoda

F. umbellata
F. vallis-choudae

Kamsaogo (M), Kaproto (K),
Kaprokawogon (K) Kaprotaalé
(K), Kapoo (N), Gall (S),
n’duunen (F), Kobaahi (F),
Wonho (D)

Kosweer-n-yamb zanga (M),
Kosweer-n-yamb zaka (M),
Guintoa (D), Djatigifaga (D)

Womseega (M),
Kaprokazenkatenga (K),
Kaprobara (N), Toroborotou
(D), boundrou (D),
boulounsounou (D),
rimattabekeehi (F), finfili
Prusol (S).

Kankanga (M), Finfili (D),
Kapro (K, N), Pru (S), Ibbi (F),
Toroyiri (D), S6n (Bi)

Kusga (M), Kamanguya (N),
jatiguifaga (D), Yirtenga (D),
Zairainga (Ba), Yamkoom (G),
Djatigifaga Yille (Sa), Tutoiga
(S).

Blatolo (N), toroboroyiri (D),
toroborotou (D), Paan (N)
Djatigi tinti (D)

Difficult childbirth, wounds,
fatigue, goiter, tummy aches,
fracture, dislocation,
headaches, diarrhea, teeth
aches, malaria, sinusitis,
ringworm, cough, tongue
aches, neck pains

Fracture, luxation, contagious
diseases, malaria, dislocation

Unspecified

Unspecified

Wounds, buttons, fatigue,
hemorrhoid, inflammation,
fracture, throat sore, teeth
aches, ringworm, dislocation,
madness, uterus fatigue

diarrhea, cheek swelling,
wounds, fatigue, bronchitis,
inflammation, sore throats,
tummy aches, breast pain,
malaria, cough, ringworm,
fracture, dislocation.
Wounds, fracture, dislocation,
fatigue, teeth aches, sore
throats, malaria, arterial
hypertension

Unspecified

Fatigue, luxation
Malaria

Bark, root, leaves,
latex, branches, aerial
roots

Bark, leaf, aerial root,
root

Unspecified

Root, bark

Bark, leaf, root, latex,
aerial root

Bark, root, leaves,
latex, branches

Aerial roots, bark, leaf,
root, latex

Bark, leaf, root

Leaf, latex, root
Leaf, root, latex

Abbreviations: Ba: Bambara; Bi: Bissa; D: Dioula; F:Fulani; G:Gouin, K:Kassena; N:Nouni; M:Mossi; Sa:Sambala; S: Sissala

Food and fodder uses

Sixteen Ficus were mentioned to be used for food. Ficus sycomorus, F. sur and F. platyphylla emerged as the most frequently
cited ones, with frequencies of citations exceeding 20%. Except for F. dicranostyla whose leaf was the only organ consumed,
for all these species, the fig was the most consumed organ (90% - 100%), typically consumed ripe. Several Ficus species were
reported to be consumed primarily during periods of food scarcity or exclusively by children. In contrast, F. sycomorus and
F. sur, F. vallis-choudae were consumed regardless of food availability.

Leaves were mainly used as vegetables (98%). Ficus dicranostyla exhibited the highest frequency (93%) of leaf used for this
purpose, mostly in the province of Sissili. The leaves of F. sycomorus, F. platyphylla, and F. sur were also reported as vegetable
sources, albeit with lower utilization (10%-19.23%) compared to F. dicranostyla.

As far as fodder was concerned, all Ficus species were mentioned to be used. The leaf was the most consumed organ (57.34%)
by ovine, caprine, and bovine species. Leafy branches of F. sycomorus were pruned for this purpose. Figs of F. sycomorus and
F. sur were also consumed as fodder.

Medico-magic uses
Ten species were cited for the medico-magic uses. They were used for rituals (RFC = 15.25%), to bring wealth (18.64%), to
promote good fortune (20.34%), and for curing ailments that could not be cured by modern medicine (8%). For example, the
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aerial roots of F. platyphylla were cited by 3.75% of informants as a component in the production of lucky and protective
soap. Ficus sycomorus (RFC = 8.75%) was cited for its perceived ability to enhance cognitive function. As for rituals, F.
sycomorus played a role in Kassena funeral practices. Its wood was used as grave covering material. Ficus sur (5.83%) was
considered a symbol of fertility and so, barren women and women having difficulties in producing mother's milk could make
supplications to the plant during the night for their wishes to be granted.

Certain Ficus species were associated with specific cultural beliefs. For instance, within subgroups of the Bobo and Gouin
ethnic groups growing epiphytic Ficus species in domestic settings was reported to be prohibited. This prohibition was
attributed to a belief that growing them would result in the death of the family patriarch.

Other uses

According to the informants, all the species were used for firewood. However, for some ethnic groups, notably the Kassena
and certain Nuni, the use of F. sycomorus as firewood was forbidden, as its wood was used to cover the grave during burial.
The utilization of Ficus species in construction, handcraft, and trade was minimal, with relative frequencies of citations below
8%. The figs of F. sur and leaves of F. dicranostyla were cited as traded, in the provinces of Nahojuri and Sissili. Beyond these
uses, Ficus species were planted for shade notably F. sycomorus, F. platyphylla, F. ingens and F. polita. In the ornamental use
category, F. benjamina and F. polita were the most cited, with a relative frequency of citation of 7.08% and 2.91%,
respectively.

Influence of socio-cultural characteristics on the knowledge of Ficus uses

The indigenous knowledge on the uses of Ficus species was significantly influenced by the socio-cultural characteristics of
informants (Table 8) namely ethnic group (p-value = 0.002), age category (0.001) and sex (8.75e-06). Nuni and Bobo ethnic
groups exhibited a more substantial knowledge compared to the other ethnic groups (p-value = 0.02). Regarding sex, male
informants exhibited a higher degree of knowledge. Furthermore, adults had a superior understanding of Ficus species' uses
compared to younger and older informants.

Table 8. Socio-cultural characteristics associated with uses of Ficus species. Summary of the generalized linear model

Estimate Std. Error P-value
Ethnic group Intercept 2.45 0.07 < 2e-16*
Kassena -0.37 0.12 0.00295*
Mossi -0.22 0.11 0.06
Nuni -0.04 0.11 0.67
Sissala -0.24 0.17 0.168
Sex Intercept 2.38 0.04 < 2e-16*
Female -0.49 0.08 6.97e-06
Age category intercept 2.37 0.05 <2e-16*
Elderly -0.21 0.12 0.08
Young -0.35 0.10 4.89e-4*

Reference levels: Bobo for ethnic group, Male for sex, Adult for age category. *p-value is regarded as significant

Discussion

Indigenous knowledge of Ficus species diversity

Twenty-three Ficus species were cited by informants, representing 85% of the recorded Ficus species in Burkina Faso. Only
13 species had a high relative frequency of citation. That suggests that while people are aware of many Ficus species, they
tend to remember those that are arguably the most utilitarian to them. This result is in line with Ouédraogo et al. (2013) and
can be explained by the abundance and the cultural significance of certain species over others. The rank of F. sycomorus, F.
platyphylla and F. sur at the top of most frequently cited species corroborates the report from Diop et al. (2012) in Senegal.
This suggests that these three species are the most important and most abundant ones to informants. In Sawadogo et al.
(2024)’s review of Ficus of Africa, these three species were already found among the topmost important ones in Africa.

The difference observed between the knowledge of species diversity and socio-cultural characteristics can be explained in
several ways. For the sex and age category, this difference can be explained by the knowledge of the uses of species. As
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pointed out by Ouattara et al. (2022), the knowledge of a species depends on the knowledge of its uses. As so, it may indicate
that male informants have more knowledge of the uses of species than female informants do; similarly, adults have more
knowledge than young and old informants. As for ethnic groups, in addition to the evident link with knowledge of uses, it
can also derive from the availability of species in their areas (Zon et al. 2022).

Ficus species are broadly perceived as rare and declining according to informants. While the decline aligns with the
worldwide trend of biodiversity and particularly in Burkina Faso, the rarity of Ficus species contrasts with the status of the
study zone which is renowned for having high floristic diversity (Schmidt et al. 2005). Anthropogenic activities, particularly
the expansion of agricultural lands, could play a significant role in this situation (Belem et al. 2019). According to Traoré
(2013), farmers annually clear substantial areas of bushland to expand their fields during which useful species, including
Ficus species, are not spared. Moreover, in agricultural lands that could conserve biodiversity through agroforestry systems,
several Ficus species are less likely to be preserved. Indeed, Larwanou (2013) and Cisse et al. (2020) showed that besides F.
sycomorus, none of Ficus species is considered a high-priority species. That could also explain why F. sycomorus is among
the species less affected by resource rarity and decline. The second reason is related to the ecology of most Ficus species
(Appendix 1) which grow in wetlands and forests (Arbonnier 2019, Berg & Corner 2005). Despite being the most watered
climatic zone of the country, the Sudanian zone experienced over the years a decrease in precipitation (Karambiri &
Gansaonre 2023). This decrease may have consequently shifted the suitable habitats of certain Ficus species. Finally, we have
the exploitation of species resources that has always constituted a problem in Africa. Species are sometimes overharvested,
particularly in medicine where most harvested organs are vital ones (Thiombiano & Kampmann 2010).

The significant difference in the ethnic groups’ perceptions regarding the resource availability and population status of Ficus
species is in line with those found by Zon et al. (2022) who also found varying population status depending on the ethnic
group. The fact that Sissala and Mossi perceive species increasing may suggest that the decline of Ficus species in their area
may not be as pronounced as that of other valuable species, or that the population of Ficus is abundant enough, making the
decline less noticeable (Zon et al. 2022). It may also stem from effective conservation practices within the local population
that promote species growth. For instance, Bationo et al. (2004) and Cissé et al. (2019) highlighted the successful
conservation efforts of the Sissala ethnic group, particularly through reforestation and agroforestry. These practices are
invaluable and could serve as a model for adoption by other ethnic groups.

Uses of Ficus species

Ficus platyphylla, F. sur and F. sycomorus are the most useful Ficus species according to their use values. This finding once
again suggests that these species are the most widespread (Gongalves et al. 2016) and deeply integrated into culture such
that the traditional knowledge of their uses has been preserved over generations. This result corroborates the findings of
Sawadogo et al. (2024) who also found that these three species are among the most important species in Africa.

Firewood, fodder, food and medicine are the most cited use categories with the higher relative frequencies of citations.
Similar results were reported by Ouédraogo et al. (2017) about the uses of woody species in northern Burkina Faso. Zizka et
al. (2015) also reported that species in Burkina Faso are mostly used for fodder, food and medicine.

The predominance of medicine confirms the medicinal potential of Ficus species as reported by Olaoluwa et al. (2022). Ficus
species are particularly important not only for rural populations (Ouoba et al. 2022) but also for practitioners of conventional
medicine (Ouoba et al. 2023). The majority of ailments reported by the informants are corroborated by scientific studies, be
it malaria (Ibrahim et al. 2020), diabetes (Deepa et al. 2018), asthma, or tuberculosis. Ficus species provide efficient health
solutions for rural people who do not have easy access to health facilities against deadly diseases such as malaria. It is one
of the main causes of consultations accounting for 43% of all consultations in Burkina Faso (World Health Organization 2024).
Given the disparity among the repartition of health infrastructures in the country (Zon et al. 2020), Ficus species could
constitute an alternative given their multiple pharmacological properties (Chindo et al. 2016, Hassan et al. 2022, Manisha et
al. 2021).

The high use of Ficus for fodder is likely due to the high nutritive content and the biology of the species. Indeed, several
species including F. thonningii (Berhe 2013, Mengistu et al. 2017), F. sycomorus (Kassa et al. 2015) are recognized as a good
source of nutrients, ensuring ruminant livestock growth and development. Moreover, the evergreen nature of most Ficus
species such as F. sycomorus (Berg & Corner 2005), and their ability of producing figs year-round (Huang et al. 2019)
constitute a notable asset, ensuring a year-round availability of fodder, a crucial factor for sustaining livestock even during
seasonal fluctuations.
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In the field of firewood, which is the main source of energy for approximately 80% of people in Burkina Faso (Arevalo 2016),
there is a notable prevalence of uses of Ficus species. A similar result was reported by Ipulet (2007) in Uganda where all
species were mentioned as being used for firewood. However, previous studies sustaining an intense use of Ficus species in
Burkina Faso are difficult to find. Koffi et al. (2018) for example, reported that useful species are rarely used for firewood.
This result may indicate a scarcity of preferred species for firewood to such an extent that people ceased sorting species.

Ficus species are used for food, confirming their keystone role for humans (Shanahan et al. 2001). They have good nutritive
elements, vitamins, and suitable mineral elements necessary to maintain good health (Achi et al. 2017). Mineral elements
such as calcium, magnesium, and phosphorus (Nkafamiya et al. 2010) provide several benefits. For children, they strengthen
bones and help them to grow (Bronner 2003). That could explain why figs are widely consumed by children. For men, fig
consumption has been associated with a reduced risk of teeth loss (Adegboye et al. 2010). The fact that Ficus species can
produce figs year-round (Huang et al. 2019) makes them suitable for ensuring food security in the current food shortage in
the country due to ongoing violence (Kafando & Sakurai 2024). Informants’ preference for F: sycomorus, F. sur and F.
platyphylla for food corroborates the findings of Belem et al. (2007) in Burkina Faso and Hankiso et al. (2023) in Ethiopia.
Arbonnier (Arbonnier 2019) also highlighted the importance of these species in food along with other species such as F.
vallis-choudae. One reason behind this preference is likely the size of the fig. Unlike these species, several Ficus species in
Burkina Faso including F. thonningii, F. trichopoda, F. ingens, F. cordata have small figs (Wilson & Downs 2012), and given
the hollow nature of figs’ receptacle (Halevy 2019), the resulting pulp is exceptionally thin and may have contributed to a
certain reluctance of people to consume it. Additionally, besides F. carica which can be parthenocarpic (Rosianski et al. 2016),
most figs contain dead wasps upon ripening which may contribute to a reluctance of some people to preferentially consume
them.

The limited use of Ficus species for construction and handcraft suggests that most species lack the essential traits required
for such uses such as the hardness of the wood, straightness and resistance to fungi (Pushpakumara et al. 2023). Their
utilization in construction or handcrafting endeavors would likely be impractical owing to heightened susceptibility to fungal
infections or structural weakness. This assumption is supported by Mansour et al. (2023) who found that the wood of F.
sycomorus was not durable and strong enough for construction and handcrafting purposes. Furthermore, several species
such as F. abutilifolia, F. asperifolia, F. benjamina, F. cordata, F. polita, F. sur and F. vallis-choudae, are small trees (Arbonnier
2019) rendering them unsuitable for construction.

Effect of socio-cultural characteristics on Ficus species uses

The knowledge of informants about Ficus species’ uses significantly differed according to sex, age category, and ethnic group.
This result aligns with the findings of previous ethnobotany studies that showed that socio-cultural deeply influence the
knowledge of plant species' uses (Tiétiambou et al. 2016, Goudégnon et al. 2018, Salako et al. 2018, Traoré et al. 2021, Zon
et al. 2023). According to ethnic groups, Bobo and Nuni exhibit more substantial knowledge about the uses of species than
Mossi, Sissala, and Kassena. For Bobo, this superiority of knowledge can be attributed to their presence across a wider
geographical area within the study area, compared to other ethnic groups. Indeed, Bobo are found in the provinces of Comoe
and Houet where they are native. This ancestral presence has enabled them to develop an increased familiarity with local
species and their uses. This can also be derived from the availability of Ficus species in their area. As pointed out by previous
studies, the knowledge and uses of species are a function of species' availability (Gongalves et al. 2016). Furthermore, cultural
prohibitions regarding the use of certain species can negatively impact knowledge about their uses. This is the case for F.
sycomorus in Kassena and certain Nuni areas which is forbidden for firewood or handcraft. This was already highlighted by
Kristensen and Balslev (Kristensen & Balslev 2003).

As far as sex is concerned, male informants have more knowledge than females despite the wide belief that women have
more contact with biodiversity than men (Salako et al. 2018). This result probably finds its origin in the roles of men and
women in society, which leads to a specialization regarding plant uses between the two genders (Fulton 2004, Salako et al.
2018). According to Elias and Carney (2007), women are the main holders of knowledge about plants' domestic uses. That is
why for example, Tiétiambou et al. (2016) and Saussey et al. (2008) found that female informants had more knowledge than
male informants about oilseed species. Indeed, women may have greater knowledge about the use for food since they are
responsible for kitchen and selling products in markets. As far as use categories such as medicine, construction, handcraft,
and medico-magic are concerned, men have a superiority as they are generally responsible for related tasks in society (Salako
et al. 2018).
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According to the age category, adults had more knowledge than young and old informants. This result contrasts with many
studies that showed that old people generally have more knowledge about the uses of species than young people and adults,
mostly because they have accumulated knowledge about the uses of species over the years (Etongo et al. 2017). While this
statement may be true for a single species, it is not forcefully true for multiple species. Indeed, age-related health problems
such as memory loss and eyesight problems (Maharani et al. 2018) could negatively affect the ability of older people to even
recognize species, consequently leading to an overall lesser knowledge.

Lessons and perspectives for Ficus species conservation

The rarity and decline of Ficus species in the Sudanian zone, even if field studies are needed to confirm this statement, pose
a great concern as this zone is the most suitable for Ficus species in Burkina Faso (Berg & Corner 2005). This suggests that
the situation would be worse in the two other climatic zones which are drier. There exists a significant threat to the Ficus
species in Burkina Faso whose importance is no longer to be proven. In addition to their great socio-cultural importance for
rural populations, Ficus species play key ecological roles in ecosystems (Cottee-Jones et al. 2016, Shanahan et al. 2001).
Therefore, the local extinction of Ficus species will have serious consequences on many co-occurred species, including their
pollinators and some ecosystem services. Therefore, conservation measures must be undertaken, prioritizing the most
threatened species such as F. dicranostyla, F. vallis-choudae, F. scott-elliotii to ensure their sustainable availability. It is
important to look for ways to promote the inclusion of Ficus species in agricultural lands through the sensibilization of
farmers.

Despite appearing less useful to informants, Ficus species with low use values should not be left aside from the conservation
efforts. They must be conserved for the protection of the local biological diversity. This is particularly important given that
the one-to-one relationships of Ficus species and their pollinators depend on a minimum population size threshold for long-
term viability (Bronstein et al. 1990).

Conclusion

This study revealed the declining trend of the Ficus genus species according to locals’ perception in Burkina Faso. This
alarming situation highlights the urgent need to implement targeted conservation strategies for this plant group. However,
due to the large number of species within the Ficus genus and the challenges associated with conserving such biodiversity,
it will be crucial to prioritize certain species. The resource availability, population status, use categories and use values of the
different species revealed in this study can play a key role in determining these priorities.

Nevertheless, the vulnerability of local communities, combined with their heavy dependence on natural resources for basic
needs, presents a significant challenge to conservation efforts. Balancing resource conservation with sustainable use in this
context is difficult. Thus, it is critical to involve local populations in conservation initiatives through awareness campaigns,
emphasizing the importance of preserving these species. Conservation efforts should not only focus on species with high use
values but also consider underutilized species to ensure the preservation of biodiversity as a whole.
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Appendix 1. Ecological habitats, conservation status and population trend of Ficus species (IUCN 2024)

Scientific name

Status

Population trend

Habitat

F. abutilifolia (Miq.) Migq.
F. asperifolia Miq.

F. benjamina L.

F. capreifolia Delile

F. cordata Thunb.

F. craterostoma Warb. ex Mildbr. &
Burret
F. demeusei Warb.

F. dicranostyla Mildbr.

F. elastica Roxb. ex Hornem.

F. exasperata Vahl
F. glumosa Delile

F. ingens (Miq.) Migq.
F. natalensis Hochst.
F. platyphylla Delile

F. polita Vahl

F. populifolia Vahl
F. scott-elliottii Mildbr. & Burret

F. sur Forssk.

F. sycomorus L.

F. thonningii Blume

F. trichopoda Baker

F. umbellata Vahl

F. vallis-choudae Delile

Least Concern
Least Concern
Least Concern
Least Concern

Least Concern

Not Evaluated

Least Concern
Least Concern

Least Concern

Least Concern

Least Concern

Least Concern
Least Concern
Least Concern

Least Concern

Least Concern
Least Concern

Least Concern

Least Concern
Least Concern
Least Concern
Least Concern
Not Evaluated

Stable
Stable
Stable
Stable
Stable

Stable
Stable
Stable

Stable
Stable

Stable
Stable
Stable
Stable

Stable
Stable
Stable

Stable
Stable
Stable
Stable

Forest - Subtropical/Tropical Moist Lowland
Forest - Subtropical/Tropical Moist Lowland
Forest - Subtropical/Tropical Moist Lowland

Savanna - Dry|
Shrubland - Subtropical/Tropical Dry|
Rocky areas (eg. inland cliffs, mountain peaks)

Forest - Subtropical/Tropical Moist Lowland
Forest - Subtropical/Tropical Moist Lowland

Forest - Subtropical/Tropical Moist Lowland|
Forest - Subtropical/Tropical Moist Montane
Forest - Subtropical/Tropical Moist Lowland

Savanna - Dry|
Rocky areas (eg. inland cliffs, mountain peaks)
Forest - Subtropical/Tropical Moist Lowland

Forest - Subtropical/Tropical Moist Lowland
Forest - Subtropical/Tropical Moist Lowland

Forest - Subtropical/Tropical Moist Lowland|Forest - Subtropical/Tropical Moist
Montane|Savanna - Dry
Forest - Subtropical/Tropical Moist Lowland

Savanna - Dry

Forest - Subtropical/Tropical Moist Lowland|Savanna - Dry|Grassland -
Subtropical/Tropical Seasonally Wet/Flooded
Forest - Subtropical/Tropical Moist Lowland

Forest - Subtropical/Tropical Moist Lowland
Forest - Subtropical/Tropical Moist Lowland
Forest - Subtropical/Tropical Moist Lowland






