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Abstract

Background: Ocimum americanum is an aromatic species from the family of Lamiaceae. It has significant socioeconomic
potential and is used by the local population in Burkina Faso. Although the species makes a significant contribution to
household well-being, the organizations in charge of natural resource management are unaware of and undervalue its
socioeconomic value. This study was initiated to assess local communities’ perception of the uses and management
techniques of Ocimum americanum to establish sustainable strategies for its better valorization.

Methods: An ethnobotanical survey was conducted in 21 villages covering three phytogeographical sectors of Burkina Faso.
All, 160 farmers were interviewed. Relative frequency of citation (RFC) and use value (UV) were used to express the results.

Results: The results showed that socio-cultural factors significantly affect the use value of the species at a threshold of 5%.
The primary uses of wild basil are traditional medicine, food, conservation of seeds and foodstuffs, fodder, insect repellant,
and tradimystics. The species is still found in the wild, although the majority of informants (54.9%) reported a decline in its
population, making it threatened with extinction. However, for beneficial purposes, 24.5% of respondents keep the species
in paraculture.

Conclusion: This study demonstrates how important this species is to local communities. The endogenous knowledge
collected among the local population could serve as a baseline for the valuation of the species.

Keywords: Ocimum americanum, ethnobotanical survey, endogenous knowledge, Burkina Faso.

Background

Ocimum americanum is an annual herb of the Lamiaceae family. Commonly called hoary basil, lemon basil, royal herb or
queen of herbs, it is a fragrant species from sub-Saharan Africa (Luanda et al. 2023, Yayi-Ladekan et al. 2011). It is renowned
for being resilient and for having an excellent capacity to adapt to a variety of ecological zones (Chevalier and Perrot 1905,
Lakusic et al. 2006). According to Riviere et al. (2017), it has simple, opposite decussate and erect leaves. It has also a
quadrangular stem that can grow up to 50 cm. Basil is commonly used by the local populations in the treatment of ilinesses,
including gastroenteritis, hepatitis, malaria, syphilis, gonorrhea, and respiratory infections (Adjanohoun et al. 1989, Anton &
Lobstein 2005, Janssen 1989, Kaou 2008, Monjoin 1981, Morton 1981, Pousset 1989, Zahran et al. 2020). Moreover, its
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leaves are often used as a spice and leafy vegetable and as flavorings in sweet beverages (Anton & Lobstein 2005, Kaou 2008,
Luanda et al. 2023, Monjoin 1981, Morton 1981, Pousset 1989, Yayi-Ladekan et al. 2011). It is a plant that contains essential
oils and insect-repellent, larvicidal, anti-diabetic, anti-microbial, and anti-bacterial (Zengin et al. 2019, Ali et al. 2022, Chan
et al. 2021, Win and Thar 2019, llboudo et al. 2010).

Because of the benefits and the diverse applications of Ocimum americanum, it may be a feasible alternative for improving
the health as well as economic conditions of the local population in a climate change context. Unfortunately, little research
on this species mainly focused on the biochemical and biological features of essential oils (Bayala 2014, llboudo 2009). No
investigation of indigenous knowledge or the perceptions of local communities on the species has been done in Burkina
Faso. The implementation of suitable techniques or systems for the development of natural resources, however, depends
on understanding the level of relevance and use of a species by populations. The objective of this study is to assess local
communities’ perception of the uses and management techniques of Ocimum americanum to guide the development of
strategies that will assure the plant's rational and long-term management in Burkina Faso.

Materials and Methods

Choice and description of study area

The study was carried out in Burkina Faso. It is a country located in the center of West Africa and lies between latitudes
09°02' south and 15°05' North and longitudes 02°02' East and 05°03"' West. Burkina Faso is subdivided into four
phytogeographic sectors based on climate, plant formations, and flora (Fontes & Guinko, 1995). A stratified sampling method
was used to select the study locations (Figure 1). The parameters for stratification were determined by the local climate,
floral diversity, and population diversity. Thus, two stratification levels were maintained. The first level was concerned with
the major ethnic groups, and the second level was the phytogeographic sectors. Three phytogeographic sectors have been
chosen, considering the security situation in Burkina Faso. These are sub-Sahelian, north and south-Sudanian sectors.

The average annual rainfall in the sub-Sahelian phytogeographic sector ranges from 500 to 700 mm. The rainy season lasts
for three to five months. Tiger bushes and thickets are the main types of vegetation. Rainfall varies from 700 to 900 mm in
the North Sudanian phytogeographic sector. The rainy season lasts for five to six months. Savannahs predominate in the
northern Sudanese sector's vegetation. The average annual rainfall in the southern Sudanese phytogeographic sector ranges
from 900 to 1100 mm. The rainy season lasts between six and seven months. Wooded and tree savannahs make up most of
the landscape's vegetation. The majority of forest formations are associated with the presence of waterways (Ouedraogo
2006). Six major ethnic groups out of eleven were considered. These groups are Bissa, Bobo, Gourmantché, Gourounsi,
Mossi, and Sénoufo. The International Association of French-speaking Demographers (AIDELF) (2008) claims that an ethnic
group is identified by a common geographic location, set of traditions, and culture. Therefore, a province was chosen at
random in each region that belonged to a different ethnic group, except the Mossi ethnic group. We chose four provinces
there since it was the largest. Thus, nine provinces were selected in the three phytogeographic sectors including the six
ethnic groups.

Sampling and data collection

The study was carried out from September 2020 to April 2021. The research tools employed were ethnobotanical surveys.
Thus, semi-structured interviews with consenting informants were carried out throughout this period. A questionnaire was
established to capture data on the characteristics of the studied population (age, sex, level of education, ethnic group and
occupation) and ethnobotanical data. The ethnobotanical data included the respondents' knowledge of the species, local
names given to the species, uses (diversity of uses, plant parts used, and modes of use), and local assessments of O.
americanum population dynamics.

Data analysis

The informants were divided into three age groups as defined by Assogbadjo et al. (2008), namely young people (age < 30
years old), adults (30 years old < age < 60 years old) and old people (age > 60 years old). Also, they were divided into groups
based on academic level and gender (male and female). Three modalities were considered in terms of academic level: the
illiterate, the literate (primary, post-primary level, and training in the local language), and the educated (secondary and
university level). Citation frequencies (FC) for all respondents were determined to appreciate the diversity of knowledge and
assess the importance of each use for the sampled population. These frequencies, which were also used to generate bar
graphs, were determined using the formula below:
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Fc="2
N

* 100

n: number of citations for a category
N: Total number of citations in all categories.

A generalized linear model (GLM) was used to assess the probable influence of socio-cultural factors on use values. The use
value formula used is that of Phillips et al. (1994) modified by Rossato et al. (1999):

Ui:number of uses cited by informant |
n:number of respondents questioned in total.
The generalized linear model was established using Rstudio software (R Core Team 2022).
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Figure 1. Map of Burkina Faso showing phytogeographic sectors, major ethnic groups and studies provinces.

Results

Profile of respondents

A total of 160 individuals from ten different ethnic groups were interviewed (Table 1). The Mossis (63.2%), Gourounsis (10%),
Gourmatchemas (5%), Senoufos (5%), Bobo (3.75%) and Bissa (3.75%) were the dominant ethnic groups. "Other ethnic
groups" refers to the collection of ethnic groups whose proportion of the surveyed population was less than 3%. This category
included the following ethnic groups: Peulhs, Goins, Karaboros, Turkas and Kos.

The respondent’s age varied from 18 to 90 and the majority were male (62.5%) and illiterate (56.9%). All respondents'
primary occupation is agriculture, but some also were engaged in other supplementary activities. Consequently, 12.42% of
respondents were also traditional healers, 8.33% were breeders, and 10.2% were involved in other activities such as trading,
catering, mechanics, etc.
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Table 1. Percentage of people surveyed by ethnic group, sex, age group and academic level

Socio-cultural factors Modalities Proportion (%)
Ethnic groups Mossi 63.12
Bobo 3.75
Gourmatche 5.63
Bissa 3.75
Senoufo 5.00
Gourounsi 10.00
Other ethnic groups 8.75
Sex Male 62.51
Female 37.49
Age Age <30 8.13
30<age <60 68.12
Age >60 23.75
Academic level Illiterate 56.90
Literate 36.20
Educated 6.90

The survey revealed that the only ethnic group in the sub-Sahelian sector's population was the mossi. In the north Sudanian
sector, the ethnic group mossi was the most representative (69.81%) but other ethnic groups such as gourmatchemas
(16.98%) and bissa (11.32%) were also recorded.

Many ethnic groups were identified in the South Sudanian sector. These are the gourounsis (29.63%), mossis (20.37%),
senoufos (14.81%), bobos (11.11%), and turkas (9.26%). In the southern and northern Sudanese sectors, the other ethnic
groups represented respectively 14.81% and 1.89% of the respondents.
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Figure 2. Distribution of the respondents by ethnic groups by phytogeographical sectors

Knowledge, identification and perceptions of the variability of O. americanum

Hoary basil is well-known and could be identified by nearly the whole farmers (99.37%). Moreover, 21.25% of respondents
indicated that the species has various morphotypes. Indeed, plant size, leaf color and branching ability were used by
respondents to describe variability within the species. According to these characteristics, two morphotypes were identified
by the farmers. The first morphotype, also known as "male basil" is characterized by its small plant size, thin, green leaves,
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and sparsely branching stems. According to the respondents, this morphotype can be used to feed animals in their fresh
stage before flowering. The second morphotype, also known as the "female basil" has a large foliage with light-green leaves
that have a strong aroma and densely branched stems.

Local perceptions of population dynamics of O. americanum

For the five years preceding the year of the study, the majority of respondents (54.4%) noticed a decline (regression) in the
populations of O. americanum in nature (Figure 3). But still, 31.9% of respondents claimed that O. americanum populations
increased in the study region when only 8.8% noticed that O. americanum populations were stable. Therefore, some
respondents (4.4%) recognized that there is variation in the species' populations according to the rainy season length.
Abundant rainfall is favorable to the development of large populations of O. americanun.
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Figure 3. O. americanum population dynamics

Mode of management of O. americanum by the local population
0. americanum is a non-cultivated species and is considered a weed in fields, according to the majority of respondents (Figure

4). So, 75.6% of respondents removed it automatically from their fields. Nevertheless, some farmers (23.8%) practice the
species' paraculture for beneficial reasons.
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Figure 4. The local population's method of O. americanum management
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Socio-cultural factors influencing the diversity of use of 0. americanum

The model developed to assess the impact of socio-cultural factors on the use values of O. americanum is globally significant
at a threshold of 5%. The coefficient of determination (R?) shows that the socio-cultural factors explained 86% of the variation
of use (Table 2). The results show that the use value is significantly influenced by age, ethnic group and academic level at a
threshold of 5% (p-value 5%). Indeed, the results show that respondents with higher academic levels are better aware of the
variety of uses for O. americanum. The higher use value was observed for the ethnic groups of Bissa (28%) and Bobo (31%).
However, the use value for the young respondents (those under 30 years old) is -9%.

Table 2. Correlation between Use Value and socio-cultural factors of O. americanum

Variables Modalities Coeff Pr Sig
Young -0.09 0.0000 HoAx
Age
Old -0.01 0.41 ns
Bissa 0.28 0.0000 HoAx
Bobo 0.31 0.0000 HoAx
) Gourmatche 0.02 0.33 ns
Ethnic groups .
Gourunsi -0.14 0.0000 Ak
Mossi -0.19 0.0000 HoAx
Senoufo -0.001 0.96 ns
Sex Male 0.001 0.91 ns
. Illiterate -0.02 0.08 ns
Educational level
Educated 0.08 0.0000 Ak
F test 0.0000
R? 0.86

*%% pne 01, ** p<.05, * p<.1
Legend:Coeff:coefficient; Sig:significance; R2:coefficient of determination ; ns :not significant; Pr: probabilty;
F test:Fisher’s test

Uses of O. americanum

The local people use O. americanum as a biopesticide, spice and food flavoring, insect repellant, and medicinal plant in the
treatment of various diseases (Figure 5). In herbal medicine, 49.47% of those surveyed stated that the species is used in
traditional medicine to treat a range of diseases (Table 3). Indeed, the species' leaves would be used in several ways to treat
a variety of diseases like diabetes, hypertension colds, etc. In addition, the entire plant would be used to make a filtrate or
decoction to cure diseases like malaria. The seeds are used in the treatment of diarrheal illnesses or to remove impurities
from the eyes.

Table 3. Organs used, diseases treated and forms of use of O. americanum

Used organs diseases cured by basil organs forms of use

Leaves earache, sterility, common cold, fever, filtrate, smoke, decoction, natural, infusion
painful rule, breast pain, diabetes, high
blood pressure

Entire plant malaria, high blood pressure, common decoction, infusion, Filtrate,
cold, headache, tonsillitis smoke,
Seeds cleans eyes, diarrhoea, the common cold natural, decoction

O. americanum is also used in mystical ways, most frequently in the treatment of juvenile diseases. Indeed, 12.63% of
respondents said that women would use it to drive evil spirits away from kids, especially babies, or to fend off evil spirits
from concessions. According to 11.23% of the people interviewed, O. americanum is used as feed for animals like rabbits
when fresh grass is scarce in the natural habitat. The results showed that 9.47% of those polled mentioned the species as an
insect repellent because of the way it smells, which would repel insects like mosquitoes, cockroaches, spiders, etc. The usage
of the species in human food is also mentioned by 9.47% of respondents. The leaves are used as a spice, leafy vegetable, and
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for tea flavoring. Some respondents mentioned that O. americanum leaves are used for deodorizing shea butter, fresh meat,
and fresh fish. Regarding its application as a biopesticide, 5.96% of respondents mentioned the species in the preservation
and protection of seeds and foodstuffs against attacks by insects and fungi. This protection is mostly applied to cereals (corn)
and legumes (cowpeas, Bambara nut).
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Figure 5. Uses of O. americanum

0. americanum's uses varied according to the phytogeographic sectors (Figure 6). Six utilizations have been identified in the
North Sudanese and South Sudanese sectors. However, four uses have been reported in the sub-Sahelian sector. Indeed, O.
americanum's uses in human food and seed preservation were not mentioned in this sector. In all the phytogeographic
sectors studied, the majority of farmers mentioned the use of O. americanum in traditional medicine. The use of the species
as human food is more cited by the farmers from the southern Sudanian sector (23.47%), while the use of O. americanum in
seed conservation is more cited by respondents from the northern Soudanian sector (12.93 %).
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Figure 6. Uses of O. americanum according to phytogeographic sectors



Ethnobotany Research and Applications 8

Discussion

In the current study, adults (aged 30 or more) represented the majority of the population interviewed. This can be explained
by the fact that older people have a better understanding of minor and wild species management than young people. As a
matter of fact, according to Kudokpon et al. (2016), it is the elderly who tend to the ancestors' knowledge of plants. Nacambo
et al. (2021) also mentioned that extending the survey to the elderly would provide increasing access to traditional
endogenous knowledge and practices on species. Nevertheless, the inclusion of young people in the study should lead to the
evaluation of their degree of plant knowledge. The men made up most of the respondents. The respondents' inclusion of
traditional healers might account for this. Indeed, traditional healers constitute a more restricted class of knowledge on the
plants used traditionally and are often associated with other sciences such as geomancy reserved for men and intended for
the elderly.

Previous research works mentioned similar observations (Agbankpe et al. 2014, Danssou et al. 2014, Klotoe et al. 2013). The
results also showed that many ethnic groups were considered in this investigation according to Adjatin (2006), endogenous
knowledge varies from one ethnic group to another. The presence of different ethnic groups contributes to evaluating the
variability of farmers' knowledge of wild species. Also, the studies of Gaoue et al. (2017) suggested that a given plant species
or family is selected and used depending on the socio-demographic characteristics of local communities. Thus, it is crucial
for ethnobotanical research to consider socio-demographic factors.

0. americanum is well known by the local population. This might be explained by the species' wide distribution in Burkina
Faso and its capacity for adaptation to different ecological and agroclimatic zones and the various uses by local communities.
Its socioeconomic importance might also be used to account for the local population's high degree of knowledge. Indeed,
the survey's findings showed that hoary basil was served in traditional medicine. According to Bussmann et al. (2006) and
Koudokpon et al. (2015), the species of the family of Lamiaceae are commonly used as medicinal herbs by herbalists and
traditional healers. The results of this investigation also indicated that O. americanum is used in human food. Its use as food
has also been noted by Yayi et al. (2011). The knowledge of a species' usage, however, differs depending on the
phytogeographic sectors. The existence of many ethnic groups in these sectors could explain this finding. The use value varied
according to sociocultural factors such as ethnic groups, age, and academic levels. It is then crucial to include these socio-
cultural parameters while working on endogenous knowledge.

The level of knowledge of the species could be linked to its bio-pesticidal potential. The repellent effect of O. americanum
might enable local communities to prevent paludism and other insect-borne diseases. Previous research works revealed that
0. americanum is widely used as a repellent against many insects such as Aedes aegypti, Anopheles dirus, and Culex
quinquefasciatus (Ali et al. 2022, Cavalcanti et al. 2004, Chan et al. 2021, Chokechaijaroenporn et al. 1994, Tawatsin et al.
2001, Win and Thar 2019, Zengin et al. 2019). Biochemical investigations support this endogenous knowledge. llboudo (2009)
also mentioned the insecticidal properties of O. americanum. This species can be a low-cost alternative for insect control.
Many other proprieties were also revealed by other research on this species. These are larvicidal, antifungal, and antibacterial
effects (Dellar et al. 1996, Lisboa et al. 2006, Lukwa 1994, Owuor & Kisangou 2005). These proprieties might explain why O.
americanum is used as a biopesticide to preserve seeds and foods.

The majority of respondents mentioned a regress in the O. americanum population. This might be explained by factors such
as population expansion, climate change, and bad farming practices that deteriorate natural ecosystems. According to
Gaisberger et al. (2017) and Traoré et al. (2019), the deterioration of natural ecosystems contributes to species regression in
the environment. Kabré (2021) claims that this decrease in local species populations endangers biodiversity and hurts the
food, nutritional, and financial security of the communities who strongly rely on them.

In Burkina Faso, hoary basil is still an uncultivated herb, unlike in nations like Nigeria, Cameroon, and Benin (Onayade et al.
1990, Yayi-Ladekan et al. 2011). The findings offered trustworthy data and tools for building up sustainable strategies for the
development, promotion, and domestication of hoary basil.

Conclusion

In the lengthy process of domesticating the species, the highlighting of hoary basil local perceptions in Burkina Faso and its
ethnobotanical assessment serve as a basis. In Burkina Faso, vulnerable groups may benefit from the development and
promotion of natural resources like hoary basil. Studies of the genetic diversity and the content of its essential oils could be
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conducted to fulfil these results and then contribute to establishing a sustainable strategy for the preservation and
valorisation of hoary basil genetic resources.
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